Changes in farm structure following conversion to organic farming in Denmark  

Vibeke Langer

(Published in American Journal of Alternative Agriculture 72, p. 75-81, 2002)

[image: image2.wmf]0

5

10

15

20

25

30

35

40

5-10 ha

10-20 ha

20-30 ha

30-50 ha

50-100 ha

> 100 ha

farm size

% of total ha

converting farms 1997

all Danish farms 1997


Vibeke Langer is an associate professor at Organic Farming Unit, Department of Agricultural Science, The royal Veterinary and Agricultural University, Agrovej 10, DK-2630 Taastrup, Denmark  (vl@kvl.dk)
Abstract. Compared with conventional farms, organic farms are expected to be more diverse, less specialized and less intensive, and organic farms as a group are expected to contribute to a more uniform regional distribution of farm types. Data on farm size, crop distribution and livestock intensity prior to conversion and planned after conversion on 448 Danish farms, which began conversion to organic farming in 1997, are presented in adressing two questions: 1) what features characterize Danish farms that convert from conventional to organic farming ?, 2) what do the  farms convert to: do farm types, stocking rates and crop distribution change with conversion ? In 1997, dairy farms dominated among the converting farms in acreage, and a large majority (80-97%) of the farmers of all farm types planned to continue with the same type of production system after conversion as they had before. Thus, the regional pattern in organic farm types will be similar to that which characterize conventional farms. Although the total number of livestock units on the 448 converting farms is planned to increase by 6% following conversion to organic farming, the converting farms are well below-average in stocking rates compared with all Danish farms both before and after conversion. Farmers plan changes in crop distribution when converting: a 20% decrease in the acreage for cereal production, a doubling of the acreage for grassland in rotation, a decrease in  acreages for setaside, row crops and oilseed rape, with roughage and seeds unchanged.  Planned changes in crop distribution differ between farm types. The need for including aspects of diversity and intensity of production on both farm and higher scales in the evaluation of future directions in organic farming is discussed.   
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Introduction

The expectation of organic farming as being less detrimental to the natural resource base and the environment than conventional farming is an important driving force behind subsidy programs encouraging conversion as well as consumer willingness to pay higher prices for organic products (Lampkin and Weinschenck, 1996). According to the International Federation of Organic Agriculture Movements and others (IFOAM, 1999; Anonymous, 1999) the goal of organic agriculture is to encourage a method of cultivation which ensures long term preservation of the environment and the countryside. Therefore, organic agriculture is expected to exhibit fewer of the traits that have  characterized conventional agriculture in industrialized countries during the last four decades, and have contributed to problems affecting the environment (i.e. nutrient losses, soil erosion and the enrichment of water resources, uniformity of landscapes, and impoverishment of flora and fauna). These traits in agriculture are specialization (limiting farm production to few products), intensification (increasing farm input and outputs) and regional concentration of crops and livestock production (Ilbery and Bowler, 1998). Compared with conventional farms, organic farms should thus be more diverse, less specialized and less intensive, and contribute to a more even regional distribution of farm types.

National and European statistics of crop production and animal husbandry on organic farms show, that there are large differences between conventionally- and organically-managed areas (Hartnagel and Freyer, 1997; Foster and Lampkin, 1999; Plant Directorate, 1998; KRAV, 1997). However, such overall crop and livestock statistics do not allow for separating structural differences, i.e. farm type distribution among organic and conventional farms respectively, from farm level differences between organic and conventional farms of the same type. The purpose of this paper is to describe how farms change following conversion from conventional  to organic farming by adressing the following questions: 1) what characterizes conventional farms which convert, in terms of farm size and farm type, and 2) what do they convert to, i.e. do farm types, stocking rates and crop distribution change with conversion ? 

Methods 

In the Danish system of certification of organic farms, all farmers applying for authorization are requested to describe crop and livestock distribution before conversion as well as their planned crops and livestock during and after the conversion period. Individual fields are organic following a two year conversion period, and conversion of the whole farm must be terminated within a four year period.  The Plant Directorate inspects all certified farms as well as farms under conversion. Data was obtained from all applications submitted to the Plant Directorate for new authorizations as organic farms in 1997 (448 farms), which offer a unique opportunity to link the “before”and “after” situation on individual farms. Applications which are submitted to the Plant Directorate contain information on farm size (area owned plus area leased by farmer, minus area rented to others), type and number of livestock on farm before conversion and planned after conversion, crop acreage the year before conversion began and crop acreage planned after conversion is completed. The farm’s production area includes all rotated land and permanent grassland, regardless of ownership, but not forest, hedges, etc.. Since the goal of this study was to describe general trends in changes with conversion of the most common farm types, 16 atypical farms, e.g. mushroom producers, greenhouse farmers with no land, large public land areas producing fodder for recreational herds of deer, as well as farms with incomplete applications were excluded. Of the farms applying for authorization in 1997 7.5% could not be refound in the lists of certified organic farms in 2000 (Plant Directorate, 2000). This figure includes all cancellations of the conversion proces, including transfer of farm ownership or death, indicating that  farmers cancelling the conversion process and reverting to conventional production are fewer. 

Classification of farms 

Farms are classified before and after conversion in six farm types based on livestock density and diversity and dominating livestock type (Table 1). This classification is directed toward discriminating between the main specialized farm types (dairy farms, meat producers, stockless farms and pig producers) and no attempt is made to distinguish between the different types of mixed farms. The minimum requirement for a commercial livestock enterprise follows the limits established by the Plant Directorate (1997). Changes in farm and field size, which may be planned in connection with conversion to organic agriculture, are not revealed by the applications.

Classification of crops

Crops grown the year prior to conversion and crops planned after conversion are recorded as detailed as farmers’ information allow, e.g. cereals grown to maturity and cereals for silage are considered different crops, etc.. Crops are grouped in crop types depending on their use and on important crop characteristics e.g. duration, sowing time, tillage intensity (Table 6).

Results

What characterize farms that convert ?

Farm  size. Average farm size of 448 converting farms was 34 ha in 1997 compared with an average conventional farm size of about 40 ha (Eurostat, 1998; Anonymous, 1997). Distribution of farms in size classes show that among the converting farms, those over 50 ha comprise 64% of the area, which is similar to the national distribution of conventional farms. However, farms larger than 100 ha are slightly less well represented among the converting farms than among all Danish farms (Figure 1).

Farm type and regional distribution. Among the 448 farms converting in 1997, dairy farms dominated in acreage (Table 2) whereas stockless and mixed farms were larger in number, but due to their lower average farm size only accounted for 22% and 24%, respectively, of the area to be converted. Pig farms amounted to less than 5% in both numbers and area. The distribution of farm types of farms undergoing conversion  exhibited regional differences similar to those seen in conventional farms. In S-W Denmark in which conventional agriculture is dominated by dairy farms, dairy farms also make up almost 60% of the converted area. Whereas in the two Eastern regions of Denmark, in which conventional agriculture is dominated by stockless and pig farms, the area of converting dairy farms amount to less than 10% of converted area. The dominance of dairy farms among converting farms combined with their concentration in S-W. Jutland has the effect that more than half of the total area converted to organic agriculture in 1997 is situated in this region, although the region covers less than a third of the total agricultural area of Denmark. Average farm size was closely linked to farm type (Table 2) and therefore also to geographical region, i.e. converting farms were larger in S-W Jutland than in other regions.

Livestock intensity. The 448 conventional farms converting in 1997 are less livestock intensive than conventional farms of the same farm types. As an example  converting dairy farms have an average stocking rate between 1.1 and 1.2 LU/ha, whereas the average stocking rate on conventional dairy farms is 1.5 (Anonymous, 1997).

What do farms convert to ?

Changes in farm type and specialisation with conversion. Farms classified as  “dairy”, “meat”, “stockless” and “pigs” before conversion are considered to be specialized farms. Among these four farm types a large majority (80-97%) of the farmers plan to continue with the same production system after conversion as they did before (Table 3). Among the farms classified as “mixed”, 73% do not plan to make considerable changes, whereas 21% intend to intensify their animal production and become specialized meat, pig or dairy farmers, and only 5% plan a change to stockless farmers. Before conversion 308 farms were classified as specialized farms (dairy, meat, pigs or stockless farms). After conversion 319 farms  were classified as specialised farms, i.e.  an increase in specialised farms of 4% in number of farms and 5% in area. Before conversion about 13% of farms had a diverse livestock production, i.e., both cattle (meat cattle or dairy cows) and pigs, which is similar to that of Danish conventional agriculture (Anonymous, 1997). With the changes planned after conversion, this proportion is reduced to 11% of the farms. This reduction in farms with diverse livestock production is largely a result of a number of larger farms (mean of 58 ha) with high stocking rates (> 1.4 Livestock units/hectare, often comprising both pigs, dairy cows and meat cattle) before conversion, planning to exclude pig production after conversion. This decrease in pig production on the larger farms following conversion is equivalent to  a mean of 430 slaughter pigs and and 10 sows per farm excluding pigs, and is only partly balanced by a number of smaller farms (mean of 17 ha) with only cattle before conversion, which plan to produce pigs after conversion, but at a lower intensity (mean of 85 slaughterpigs and 11 sows/farm).

Changes in livestock intensity. The total number of livestock units on the 448 converting farms is planned to increase by 6% with conversion to organic agriculture (Table 4). The increase in dairy cows contributes about half of the total increase in livestock units, whereas hens show the largest relative increase with 98%.  However, planned changes in livestock intensity following conversion vary greatly both between and within farm types and regions. On dairy farms, although the total number of dairy cows is planned to increase by 8% with conversion, mean livestock intensity remain unchanged around 1.15 LU/ha (Table 5). The planned change in livestock intensity after conversion is inversely dependent on the intensity before conversion (P<0.001, df=1,69), meaning that low intensity dairy farms tend to increase their intensity, whereas dairy farms with intensities above 1.2 LU/ha more often decrease it (figure 2).  The group of dairy farms increasing their stocking rate (40%) has a mean farm size of 93 ha and plan to expand their number of dairy cows, resulting in an increase in the mean stocking rate of this group from 1,00 to 1,14 LU/ha.  The group of dairy farms decreasing their stocking rate (38%), has a mean farm size of 80 ha, and decrease their mean stocking rate from 1,26 to 1,05 LU/ha by reducing the number of meat cattle and pigs and maintaining the dairy cows. 

More than half of the farms (57%) classified as meat producers after conversion plan to increase their stocking rates after conversion, from a mean of 0.83 to 1.23 LU/ha, whereas only 17% of these farms plan to decrease livestock intensity, and 25% to maintain it at about 0.80 LU/ha. Both mixed and pig farms plan to increase overall stocking rates. It is noteworthy here that as the average farm livestock rates are calculated, the same numerical increase in number of animals results in a much larger increase in stocking rates on small farms than on large. For example, the considerable increase from an average 0.83 LU/ha to 1.29 LU/ha on pig farms is mainly due to planned increases on small farms in N. Jutland, whereas larger farms in S. Jutland and on the islands show more moderate increases. 

Changes in crop distribution. Farmers plan to change crop distributions substantially with conversion. Overall changes on all 448 farms are seen in Table 6 and show a 20% decrease in the acreage with cereals, mainly due to a large decrease in winter cereals, which only partially is compensated for by an increase in spring cereals. The acreage with grassland in rotation, primarily clover/grass ley (i.e., pastures), is planned to double to cover more than a third of the area as a mean of all farm types, whereas the acreage of setaside, row crops and oilseed rape decrease, and roughage and seeds remain unchanged. However, changes in crop distribution are strongly linked to farm type (Table 7). What happens on dairy farms most closely resembles the overall changes, as this farm type comprises most of the acreage. On dairy farms, leys are planned to increase from one-fourth to almost one-half of the production area. As spring cereals, cereals for silage and permanent grassland remain at the same level, this large increase in ley happens at the expense of winter cereals, row crops, oilseed rape, pea and seeds, which all practically disappear. 

Also on stockless farms the acreage with ley is planned to increase substantially to 25% at the expense of winter cereals, which decline from 40 to 19% with conversion. The same is seen on mixed livestock and meat-producing farms, where ley is planned to cover one-third of the area following conversion with a planned 50% reduction in winter cereals.

A number of specific crops are greatly reduced with conversion. Fodder and sugar beets were grown on 33, mainly dairy farms, before conversion, but only 9 of these plan to grow fodder beets after conversion. Before conversion, oilseed rape was grown by 67 farms on a total of 527 ha, but after conversion only 4 farms plan to grow oilseed rape on a total of 14 ha. Also seed production is perceived as difficult, and only one of the ten farmers growing seeds before conversion plan to continue this production after conversion, whereas nine “new” farmers, i.e., without seed production before conversion, plan to do so after conversion. 
Farm size. Because the available data do not reveal whether farmers plan to adjust farm size, e.g. by renting more land as a consequence of conversion to organic farming, farm size is assumed to be unchanged before and after conversion.
Discussion

The more specialised and intensive conventional agriculture in an area is, the greater is the change required to  “.... re-introduce diversity and scale down the intensity of individual enterprises....”, that are desired in organic agriculture (Lampkin, 1998). Whether changes towards greater on-farm diversity and lower production intensity actually take place on farms following  conversion to organic farming, is especially relevant for countries or regions with an agricultural structure similar to Denmark, where a very high proportion (54%) of the total land area is in rotation, where permanent grassland with a high nature conservation potential is sparse, where intensive and specialized conventional farms dominate, and where problems associated with the impact of agriculture on the environment and nature are well documented and subject of discussion. In such areas,  the potential for benefits resulting from farms converting to organic agriculture are expected to be large.  

Changes in farm types

The  448 farms converting in 1997 are representative of the pattern of conversion observed up through the nineties in Denmark, in that dairy farms dominate because of the favourable market conditions for organic milk. During this period stockless and pig farms accounted for only a minor part of the converted farms, in spite of state subsidies aimed specifically at encouraging stockless and pig farms to convert to organic agriculture. Since 1999 the Danish market for organic milk has become less favourable, and although this farm type still strongly dominates the certified organic farms, the proportion of dairy farms among the new converters has diminished. 

Most farmers converting to organic farming in 1997 plan no substantial changes in the farm enterprise as a result of conversion to organic agriculture, but continue their original production system, in which they have the expertise and production facilities. The fact that the main part of the organic milk and vegetables is distributed and marketed by cooperations also marketing conventional milk and vegetables, probably plays a major role in this lack of transfer between production types. As a consequence of this, the regional distribution in farm types of conventional farms is largely maintained after conversion. It should be kept in mind here, that the data offer information about farmers’ short-term plans, and that the plans submitted by the farmer in the application is the “safe version”, i.e., a statement of minimal changes to be implemented from conversion.

Specialization and livestock intensity
The growth in production intensity measured by total number of livestock units found on all converting farms indicate that livestock intensity does not automatically decrease when farms convert to organic farming, mainly because most of the converting farms have relatively low livestock intensities already as conventional. The conventional dairy farms with low initial stocking rates are usually interested in the possibility of expanding milk production when converting, and dairy farms with higher initial stocking rates often view conversion as an opportunity to establish a new balance between farm area and livestock enterprises. In many cases this adjustment involves maintaining the number of dairy cows and decreasing the livestock units in meat cattle or pigs, leading to a reduction in production diversity. This specialization trend occurs mainly on the large dairy farms, and is partly compensated for by diversification in livestock production on a number of small farms, that expand their operation from only cattle to both pigs and cattle. It is important to note, that the increase seen in total number of livestock units following conversion for the farms as a group, does not bring the converted farms anywhere close to the average livestock intensity of conventional farms.

Crop diversity 

On most organic farms a rotation of different crops (root, leaf, grain), with  different management regimes and a wide genetic diversity is considered desirable (Lampkin, 1998). On the farms considered here, crop distribution changes with conversion in a way depending on the need for adequate fodder production on livestock producing farm types, and the demand for sufficient nitrogen fixation on stockless farms. To fulfill these demands,  rotations with a 25-50% cover by leys of clover/grass or other legumes are needed after conversion, but often at the expense of cash crops like winter wheat and oilseed rape. In addition, a number of crops create a range of problems in organic farming systems, e.g., oilseed rape may enhance weed problems in the following crops; sugar or fodder beets need hand hoeing; and winter barley may increase disease problems. This need for large areas with leys combined with the exclusion of certain crops, seem to limit diversification of crops with conversion. For example, organic dairy farms may exhibit quite monotonous rotations, if crop diversity is viewed solely as number of different crop types. 

Conversely, favoring diversification is the adoption of new crops with conversion, e.g.,  mixtures of barley and pea which are rarely grown on conventional stockless farms. Also the considerable proportion of undersown cereals, which is a consequence of the large acreage with leys, represents a crop which is fundamentally different from cereals not undersown, because soils are undisturbed for several seasons. Furthermore, on a landscape scale, clover/grass leys, which is a “new crop” on stockless farms, as well as outdoor sows which can be viewed  as a “new crop” on pig farms,  add to the diversity of the cropping mix in areas dominated by stockless and pig farms, normally dominated by annual cereal crops. Finally, the use of annual legumes for nitrogen fixation instead of as 2- and 3-annual leys, and new crops adopted with the specific purpose of feeding pigs and hens have the potential of  increasing crop diversity.   

Thus, the evaluation of whether crop diversity increases with conversion must take into account both the farm type in question and the scale. Local landscapes dominated by dairy farms may increase in grassland cover with conversion and thus be seen as more monotonous, whereas conversion may contribute greatly to local crop diversity in areas dominated by stockless farms, even if the number of crops on converting farms does not change. 

Conclusion

The purpose of this study was to elucidate how conventional farms change when converting to organic farming: Do they become less specialized and less intensive, and do the organic farms as a group contribute to a more uniform regional distribution of farm types? Judging from the group of farms examined here, none of these questions can be answered with a simple “yes”.

The  modest changes in livestock intensity resulting from conversion seen here are  due to the fact that the conventional farms which convert are mainly farms with harmony between livestock and land. Only few intensive farms, where dramatic changes would be  necessary to implement organic practices and satisfy production requirements, are found in the group of converting farms. Thus the farms converting to organic farms in 1997 are not becoming less livestock intensive with conversion, but are less intensive than the average conventional farms already before conversion. 

Farmers who decided to convert to organic farming in the late nineties, were driven by the agronomic challenges, by environmental concerns and by the economic benefits rather than by the will to represent an alternative to conventional agriculture (Noe, 2001). Assisted by the well established marketing system for organic milk, grain products and vegetables it is not surprising that most farmers plan – at least on a short term - to continue with the same production type and not make dramatic changes in the farm enterprise. This also implies, that a general increase in the diversity of commercial livestock production following conversion is not seen, although a diversification in livestock production takes place on many smaller farms, indicating that an expectation of large on-farm diversity in crop and livestock production may be better satified on these farms than on the larger farms.

The results emphasize that changes following conversion to organic farming must be looked at and evaluated both on the individual farm and on landscape and regional scale. On one hand, the basic concept of the organic farm as a self-supporting entity (Vereijken and Baars, 1995) puts focus on within-farm versatility of crops, livestock and activities. On the other hand it is also evident, that effects on more aggregated scales are to be considered (Baudry et al., 1997), e.g. that crop diversification in uniform agricultural landscapes may be achieved independent of whether individual farms become more diverse with conversion to organic agriculture.

Scale of diversity is also important when discussing the adverse effects of regional concentration of farm types. If organic farms are largely self-containing with a high on-farm crop and livestock diversity, the concept of a strong regional concentration of certain types of organic farms is irrelevant. Only if organic farms are not self-sufficient and depend on the presence of adjacent farms of different types for the exchange of manure or fodder, concentration may impair the expansion of organic agriculture. 

Viewing the individual farm, including the farmer, as an entity, has been beyond dispute when dealing with organic farms lying like isolated islands in a sea of conventional agriculture, but needs to be reevaluated  when organic farms become more widespread and farmers cooperate with organic neighbours (Raupp, 2000). Therefore, future discussions of the desired development in diversity and intensity of production on organic farms should include not only the farm scale, but also cooperating farms and the local scale. 
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Table 1. Definition of farm types based on stocking rate and specialisation
	
	Farm type
	Stocking rate2)
	Dominant animal

	with livestock 1) 
	Dairy
	> 0.4 LU/ha3)
	milk cows>2/3 of total LU

	
	Pigs
	> 0.4 LU/ha
	sows+pigs>2/3 of total LU

	
	Meat
	> 0.4 LU/ha
	meat cattle>2/3 of total LU

	
	Mixed
	>0.4 LU/ha but none of the animals contribute with >2/3 of total LU, 
or LU/ha of any animal is 0.1-0.4
	none

	without livestock
	Stockless
	< 0.1 LU/ha
	none

	
	Small
	>0.1 LU/ha
	none


1) With livestock= at least one group of animals exceed limits for commercial livestock production, e.g. 3 cows, 5 horses, 2 sows, 31 hens  or 11 sheep, all with young stock.(Plant Directorate, 1997). Deer, honey bees, minks and horses are not included as livestock. 

2) 1 LU = one livestock unit, e.g. 1 dairy  cow. From 1999 LU is calculated based on amount of nitrogen in the produced manure. 

3)  ha=production area, i.e. land in rotation plus acreage with  permanent grassland.

Table 2. Distribution of number and area of farm types among 448 farms converting in 1997. Mean production area is based on land in rotation plus permanent grassland, regardless of ownership.

	farm type
	no. of farms
	% of number
	total area of type
	% of area
	average prod.area

	dairy
	71
	16
	6096
	40
	86

	meat
	58
	13
	1468
	10
	25

	pigs
	20
	4
	622
	4
	31

	mixed
	110
	25
	3577
	23
	33

	stockless
	159
	35
	3361
	22
	21

	small
	30
	7
	227
	1
	8

	Total
	448
	100
	15351
	100
	34


Table 3. Planned changes in f with conversion to organic agriculture on 448 farms converting in 1997. Number of farms. (%)  indicates the proportion of farms in each farm type where no radical changes are planned. 
	type before

conversion
	type after conversion
	

	
	dairy
	meat
	mixed
	pigs
	small
	stockless
	total

	dairy
	69 (97%)
	1
	1
	
	
	
	71

	meat
	
	52 (90%)
	2
	2
	1
	1
	58

	mixed
	5
	9
	80 (73%)
	9
	1
	6
	110

	pigs
	
	1
	1
	16 (80%)
	
	2
	20

	small
	
	7
	9
	1
	13 (43%)
	
	30

	stockless
	
	
	16
	2
	5
	136 (86%)
	159

	total
	74
	70
	109
	30
	20
	145
	448


Table 4. Total livestock units (LU) on 448 farms converting to organic farming. “Before conversion” is number of livestock the year prior to onset of conversion in 1997. “After conversion” is planned livestock numbers in year 2000.

	Livestock type
	
	LU before conversion
	LU planned after conversion
	Change Before=100

	Dairy cows   
	large race Jersey
	4855

247
	5197

337
	107

136

	Young stock
	
	1863
	1875
	101

	Meat cattle
	
	2029
	2027
	100

	Sows
	
	404
	462
	114

	Slaughter pigs
	
	715
	701
	98

	Chickens
	
	197
	63
	32

	Hens a.o.
	
	198
	393
	198

	Sheep, goats
	
	241
	333
	138

	Total
	
	10748
	11388
	106


Table 5. Changes in mean stocking rate with conversion on different farm types.

Mean stocking rates are average of farm rate, i.e. not weigthed for farm size.
	Farm type 
	mean stocking rate
	Number of farms

	
	before conversion
	after conversion
	

	dairy
	1.14
	1.16
	74

	meat
	0.79
	0.96
	70

	pigs
	0.83
	1.28
	30

	mixed
	0.59
	0.9
	109

	small
	0.23
	0.25
	20

	stockless
	0.03
	0.01
	145


Table 6. Overall crop distribution on 448 farms converting in 1997 before and after conversion
	Crop group 1)
	% of area before conversion
	% of area after conversion

	winter cereals
	23
	9

	spring cereals
	23
	28

	set aside
	8
	3

	ley
	18
	36

	row crops
	3
	1

	other spring: oilseed rape, pea
	4
	3

	other winter: oilseed rape
	2
	0

	seed
	1
	1

	permanent grassland
	12
	12

	roughage
	6
	7

	total
	100
	100


1) Spring and winter cereals are to maturity. Roughage is cereals and maize for silage. Row crops are mainly fodder beets, potatoes and vegetables. Ley is clover grass, alfalfa and grass in rotation. Set aside is non permanent set aside. Permanent grassland also includes permanent set aside.

Table 7. Changes in crop distribution (% of production area) on 448 farms converting to organic agriculture in 1997.

	Crop group
	Farm type
	

	
	Dairy
	
	Stockless 
	
	Mixed 
	
	Meat
	
	Pigs
	
	Small 
	

	
	 before
	after
	   before
	 after 
	 before
	  after 
	 before 
	after
	 before 
	after 
	 before 
	 after 

	winter cereals
	12
	2
	40
	19
	33
	14
	16
	8
	36
	23
	16
	12

	spring cereals
	23
	24
	21
	31
	23
	31
	23
	25
	23
	30
	56
	30

	set aside
	6
	3
	11
	4
	9
	5
	5
	2
	5
	3
	1
	1

	ley
	27
	48
	9
	25
	13
	32
	23
	34
	13
	19
	11
	36

	row crops
	5
	1
	3
	3
	2
	1
	2
	1
	<1
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Figure 1

Distribution of 448 farms converting to organic farming in 1997 in farm size classes, compared with all Danish farms. Farms smaller than 5 ha are not included in figures for all Danish farms, and amount to only 1% of  the area on converting farms. 
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Figure 2

Planned changes in stocking rate on 68 Danish dairy farms converting to organic farming in 1997 as a function of stocking rate prior to conversion. Conventional farms with stocking rates above 1,2 LU/ha more often reduce intensity than farms with lower stocking rates (P<0,001).

� EMBED Excel.Sheet.8  ���





Archived at http://orgprints.org/00001015








PAGE  
Langer – p.1

_1113632039.xls
figure 2 Langer

		0.811

		1.193

		0.763

		1.176

		0.801

		0.684

		1.623

		1.48

		1.633

		1.116

		0.918

		1.19

		0.922

		1.764

		1.218

		1.329

		0.791

		1.559

		0.964

		1.033

		0.594

		1.652

		1.074

		0.939

		0.719

		1.003

		0.788

		0.848

		1.354

		0.777

		0.783

		1.364

		1.524

		0.934

		0.548

		1.604

		0.876

		1.229

		1.428

		1.534

		0.795

		0

		1.426

		1.343

		0.948

		1.219

		1.56

		1.24

		1.563

		1.112

		1.279

		1.154

		1.326

		1.516

		1.141

		0.843

		1.091

		0.807

		1.376

		0.88

		1.212

		1.014

		1.043

		0.81

		0.476

		1.006

		1.311

		1.29

		0.73



LU/ha before conversion

change with conversion LU/ha

0

0

0.176

-0.005

0.124

0

0

0

-0.28

0.14

0

-0.201

0.095

-0.551

0

0

0.049

0

0.11

0.32

0.594

-0.474

-0.041

-0.167

-0.062

-0.028

0.314

0.118

0.167

0.112

0.16

0.077

-0.062

-0.09

0

0.111

-0.03

0.038

-0.103

-0.249

-0.339

0

0

-0.022

0.189

0.253

-0.082

-0.129

-0.136

-0.202

0.164

0.095

-0.091

0.032

0.13

0.129

0.017

-0.258

-0.003

0

0

0.039

0.079

0.036

-0.144

-0.097

0

0.086




_1113632060.xls
figure 2 Langer

		0.811

		1.193

		0.763

		1.176

		0.801

		0.684

		1.623

		1.48

		1.633

		1.116

		0.918

		1.19

		0.922

		1.764

		1.218

		1.329

		0.791

		1.559

		0.964

		1.033

		0.594

		1.652

		1.074

		0.939

		0.719

		1.003

		0.788

		0.848

		1.354

		0.777

		0.783

		1.364

		1.524

		0.934

		0.548

		1.604

		0.876

		1.229

		1.428

		1.534

		0.795

		0

		1.426

		1.343

		0.948

		1.219

		1.56

		1.24

		1.563

		1.112

		1.279

		1.154

		1.326

		1.516

		1.141

		0.843

		1.091

		0.807

		1.376

		0.88

		1.212

		1.014

		1.043

		0.81

		0.476

		1.006

		1.311

		1.29

		0.73



LU/ha before conversion

change with conversion LU/ha

0

0

0.176

-0.005

0.124

0

0

0

-0.28

0.14

0

-0.201

0.095

-0.551

0

0

0.049

0

0.11

0.32

0.594

-0.474

-0.041

-0.167

-0.062

-0.028

0.314

0.118

0.167

0.112

0.16

0.077

-0.062

-0.09

0

0.111

-0.03

0.038

-0.103

-0.249

-0.339

0

0

-0.022

0.189

0.253

-0.082

-0.129

-0.136

-0.202

0.164

0.095

-0.091

0.032

0.13

0.129

0.017

-0.258

-0.003

0

0

0.039

0.079

0.036

-0.144

-0.097

0

0.086




_1113632059.xls
figure 2 Langer

		0.811

		1.193

		0.763

		1.176

		0.801

		0.684

		1.623

		1.48

		1.633

		1.116

		0.918

		1.19

		0.922

		1.764

		1.218

		1.329

		0.791

		1.559

		0.964

		1.033

		0.594

		1.652

		1.074

		0.939

		0.719

		1.003

		0.788

		0.848

		1.354

		0.777

		0.783

		1.364

		1.524

		0.934

		0.548

		1.604

		0.876

		1.229

		1.428

		1.534

		0.795

		0

		1.426

		1.343

		0.948

		1.219

		1.56

		1.24

		1.563

		1.112

		1.279

		1.154

		1.326

		1.516

		1.141

		0.843

		1.091

		0.807

		1.376

		0.88

		1.212

		1.014

		1.043

		0.81

		0.476

		1.006

		1.311

		1.29

		0.73



LU/ha before conversion

change with conversion LU/ha

0

0

0.176

-0.005

0.124

0

0

0

-0.28

0.14

0

-0.201

0.095

-0.551

0

0

0.049

0

0.11

0.32

0.594

-0.474

-0.041

-0.167

-0.062

-0.028

0.314

0.118

0.167

0.112

0.16

0.077

-0.062

-0.09

0

0.111

-0.03

0.038

-0.103

-0.249

-0.339

0

0

-0.022

0.189

0.253

-0.082

-0.129

-0.136

-0.202

0.164

0.095

-0.091

0.032

0.13

0.129

0.017

-0.258

-0.003

0

0

0.039

0.079

0.036

-0.144

-0.097

0

0.086




_1058600850.xls
Diagram1

		5-10 ha		5-10 ha

		10-20 ha		10-20 ha

		20-30 ha		20-30 ha

		30-50 ha		30-50 ha

		50-100 ha		50-100 ha

		> 100 ha		> 100 ha



converting farms 1997

all Danish farms 1997

farm size

% of total ha

4.7338391122

2.8058632066

9.4300583109

7.400807093

8.1259013104

8.2587115968

14.2015173365

16.8996141271

35.7389178005

31.6112772099

27.7697661295

33.0237267666



Ark1 (2)

				Denne er brugt til conversion endeligt manus 9.9.99






