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Introduction
   In Europe organic agricultural sector is growing in response to increasing public concerns over environmental and food safety issues. 
Denmark was the fi rst country in the world to introduce a support policy for organic farming in 1987, and has been particularly active 
among European countries in promoting organic farming at the production and market level. Danes are highly aware of environmental 
and food safety, with per capita consumption of organic foods (€161.9) second only to Switzerland in Europe. Together with the 
political support and increasing market demand, organic farmers in Denmark have become larger and specialized. Specialization 
within organic agriculture, however, has led to the decoupling of crop and animal systems, resulting in a shortfall in manure fertilizers 
on most farms and a surplus on others.
   One solution to this problem has been the establishment of collaborative partnerships between specialist organic farms for manure 
exchange. The aim of this study was to acquire factual knowledge about existing partnerships.

Organic agriculture in Denmark and issues of fertilization
   As of 2012 about 180,000 ha of Danish farmland was certifi ed organic, accounting for 7% of total farmland (2,640,000 ha). Average 
agricultural area of an organic farm has nearly quadrupled from 16.1 ha in 1995 to 60.1 ha in 2012, and this farm enlargement still 
continues. However, the on-going structural development in organic agricultural sector fundamentally changes the nutrient system that 
was formally based on mixed crop-livestock farming at farm level.
   Currently, a Danish organic farmer can distribute manure on-farm corresponding to a maximum of 140 kg N/ha/year. Under this 
regulation, intensive organic dairy farms need to export excessive amount of manure to other farms, while organic arable farms have 
diffi culty ensuring the necessary nutrients for crop production within a farm, so that they import manure from others.
   In light of these circumstances, the current regulation allows for application of up to 70 kg/ha of nitrogen that can be originated 
from conventional farming systems. However, reliance on conventional input materials came to be questioned, and the government 
tightened the upper limit of conventional manure use, establishing a policy to prohibit use by 2022. That is to say in the future, organic 
farms need to be self-reliance in crop nutrient through e.g. mixed farming, or instead establish manure partnerships with other organic 
farms in order to compensate for nutrient shortfall.

The current situation of manure partnerships
   In order to investigate the extent to which Danish farms participate in 
manure partnerships, we extracted all organic farms from the western Jutland 
(a livestock intensive region) and Zealand (a non-intensive region) and 
investigated their participation and their trading partners. Two regions were 
selected to take the differences of production environment into consideration. 
There were 771 organic farms in the western Jutland (8% of all farmers in the 
region) and 348 organic farms in Zealand (4% of all farmers in the region).
   In Denmark, the upper limit of nitrogen application is set uniformly 
nationwide with the purpose of ensuring water quality. Each farmer must 
calculate their annual nitrogen balance and report it to the Ministry of Foods, 
Agriculture and Fisheries. Furthermore, when exporting manure to other farm, 
they must report how much manure (the unit being the amount of nitrogen N 
kg) was carried to which farm with a receipt signed by the recipient. That is 
to say, information of fertilization management is available for all farms in 
Denmark, and their participations in manure partnerships can be tracked.
   The results of analysis using this fertilizer management database showed 
that manure partnership participation and partners vary greatly depending on 
regional characteristics. First, in Zealand, half of all organic farmers do not 
participate in trading. These non-participants are relatively small in farm size 
and self-reliance in crop nutrients through e.g. mixed farming. However, it was 
also found that intensive organic arable farms received manure from diverse conventional livestock farms in order to compensate for 

Figure 1.   Overall view of Denmark and the surveyed 
area: the western Jutland and Zealand
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insufficient crop nutrients.
   In the western Jutland where the livestock industries are concentrated, 
more than 80% of organic farms participated in manure partnerships, 
and organic dairy farms are crucial providers of crop nutrient for organic 
arable farms. In addition, many of the organic dairy farms exporting 
manure to other farms were also found to be importers of slurry from 
conventional pig farmers. This could be understood that they sell the 
organic-certified manure to organic arable farms as much as possible, 
and then their nutrient deficits on their farmland are supplemented by 
conventional manure.

Analysis of manure partnerships between organic 
farmers
   Next, in order to understand the actual manure partnerships, we 
conducted survey with organic dairy farmers in the western Jutland where 
the manure partnerships were actively observed. In order to highlight 
whether and how the special conditions for organic farms influence the 
character and functioning of the arrangements, partnerships between 
organic farmers are compared with partnerships between conventional 
farmers in the same region. Here we understood that the main motivation 
for conventional farms to arrange manure partnership was responding to 
nitrogen application regulations.
   In the survey, dairy farmers were asked about the duration of 
partnership, the maximum distance that manure was transported, the distribution of the economic burden for application and 
transportation of manure, and the price of the manure. At the end information on 55 partnerships between organic farmers and 68 
between conventional farmers were collected and analyzed.
   The results showed that the partnerships between organic farms were characterized by that many organic arable farms pay for cattle 
manure and that many partnerships were conducted in a long distance in which most organic crop farms bear the costs of manure 
transportation and application. These findings prove the high demand for organic compost from organic arable farms. Also, it was 
found that the partnerships between organic farms are relatively long lasting compared to those of conventional farms. One reason may 
be that the organic manure partnership is stable since organic arable farms must apply a certain amount of organic-certified manure 
without being influenced by the market price of mineral fertilizers.

Conclusion
   The establishment of manure partnership, the main focus of this study, could be understood as a behavior of organic farmers in 
response to e.g. environmental regulations, production environment, and market factors. With the expansion of the global market of 
organic products, this sort of cooperative behavior between organic farmers will be important in other regions as well.
   Japan is currently moving toward the same political goal of doubling organic farmland. However, as organic livestock production is 
not common in Japan, the current organic arable production is highly dependent on crop nutrient derived from conventional farming 
systems. This dependency and crop nutrient deficiency will become more serious when the new policy of organic farmland expansion 
starts. Furthermore, although most European countries including Denmark have a relatively high feed self-sufficiency, Japanese 
livestock production system is highly dependent on imported animal feed (with a possibility of genetically modified crops). Thus, 
using manure excreted from this type of food chain in organic agriculture needs to be further discussed. In promoting food safety 
and domestic production and consumption of organically produced foods, it is necessary that new organic policy should aim for 
the development of organic farming system which couple livestock production and crop production.The findings from this study in 
Denmark offer major suggestions to Japan.

Table 1.   Descriptions and frequencies (%) of functional 
variables in organic and conventional manure 
partnerships and their comparison

Organic  
manure 

partnerships

Conventional 
manure 

partnerships
Duration of partnerships
< 5 years 25.5 41.2
5-10 years 41.8 47.0
10-15 years 23.6 11.8
>15 years 9.1 0.0
Maximum distance of manure transport
< 1 km 9.1 17.6
1-5 km 45.4 51.6
5-10km 27.3 27.9
> 10 km 18.2 2.9
Price of manure
Priced by weight 36.4 16.2
No price/costs 63.6 83.8
Burdetn sharing of manure transport 

and application
Exporter handles and/or pays the cost 9.1 36.8
Importer handles and/or pays the cost 72.7 25.0
Partners share tasks and/or the cost 18.2 38.2




