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Abstract 

The application of nitrogen (N) fertilizers at the economic optimal rate is important for the 

profitability of farms and the efficient use of fertilizers to reduce its environmental effects. In the 

recent nitrate regulation in Denmark, farmers are required to apply nitrogen nutrients at the economic 

optimal rate (EONR). However, in order to further reduce nitrate leaching and nitrate pollution to the 

aquatic environment, there have been a number of options such as a voluntary reduction in N 

fertilization, growing of catch crops, set aside among others. The application of N at the economic 

optimum must, therefore, be augmented with the alternative options by Danish farmers in order to 

curb N pollution from agricultural sources. The application of N at the economic optimum is, 

therefore, faced by regulatory constraints that require farmers to use different management options in 

order to make a profit while controlling for N pollution. The objective of this study is to simulate the 

effect of N reduction as a constraint on the EONR at the farm level for different farm rotation 

schemes. Using the yield and protein response functions in the net return equation, we determine the 

optimal level of fertilizer for three different rotational schemes (crops only, crops with cattle, crops 

with pigs) under the constraints of reduced N application. We show that the N reduction at the farm 

level as one of the alternative measures have different consequences on farmers’ income. The 

estimates show differences in the outcome based on the farm types, which call for different 

management strategies for the different farm types. The results reaffirm the need for the abolishment 

of the general approach to the N regulation in favor of a more targeted approach in order to enhance 

the effectiveness of the N regulatory policies in Denmark. 
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