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Fertilizer inputs include mineral and organic fertilizers. Depending on the availability 
of data, either predefined or unspecified datasets can be used to model the 
production of the fertilizers and characterize their properties. The predefined 
fertilizer inputs are modeled with default literature values for dry matter, 
macronutrient and heavy metal contents. For unspecified fertilizers, the values of 
dry matter and macronutrient content needs to be provided. 

 

 Mineral fertilizer 

1. Predefined fertilizers: The production of the fertilizers is modelled using the inventory LCI data from 
Fertilizer Europe (Fertilizers Europe, 2011), ecoinvent 3.4 (ecoinvent, v. 3.4) and Sphera (Sphera 
Solutions, Inc. 2018). The list of available fertilizers is continuously enlarged. The average heavy 
metal contents of mineral fertilizers is taken from (Dittrich & Klose, 2008) and (Washington State 
Department of Agriculture, 2009), which are relevant for the calculation of heavy metal emissions to 
soil due to fertilizer application. However, it is important to mention that not all heavy metals present 
in the raw materials used for fertilizer production are considered in the content of the fertilizer due to 
lack of data.  
 

2. Unspecified fertilizers: For unspecified mineral fertilizers with variable compositions of macro-
nutrients, the “NPK blend” for the fertilizer production process is used. A simplified approach is used 
for the heavy metal content of unspecified fertilizers, using an average heavy metal content from 
(Dittrich & Klose, 2008). 
 

 Organic fertilizers 

Like mineral fertilizers, the organic fertilizers are divided into predefined and unspecified fertilizers. All 
burdens associated with the production of organic fertilizers, like raw liquid or solid manure from cattle, swine 
or poultry, are allocated to the animal husbandry system and not considered in the crop cultivation systems, 
a common approach for the environmental assessment of feed and livestock production (FAO, 2016) (FAO, 
2018). The production of organic fertilizers that are not treated or processed specifically for field fertilization 
purposes are not considered. Therefore, fertilizers made of waste or which are produced using other organic 
raw materials are not included in the model. Examples are: horn, hair, grass, manure or digestate chips or 
pellets, as well as legumes or treated composts. If relevant for the goal and scope for the sustainability 
analysis, the model can be adjusted to include the above-mentioned fertilizers. 
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Predefined fertilizers: the following predefined organic fertilizers can be selected in the model: 

1. Cattle liquid manure 

2. Swine liquid manure 

3. Broiler solid manure 

4. Biowaste compost  

For the above-mentioned fertilizers, predefined specification values are inserted into the model. The 
predefined values comprise dry matter (DM), Nitrogen (N), Potassium (as K2O) and Phosphorus (as P2O5) 
content of organic fertilizer as a percentage of fresh matter content derived from (Fritsch, 2012). For cattle 
manure, the values constitute the average (Ø) of different types of liquid cattle manure, for swine manure the 
values are the manure average originating from feeding pigs and breeding sow, fed with standard feed. 

In addition, average heavy metal contents for the above mentioned organic fertilizers are set as default 
values and assumed according to (Kördel, et al., 2007) and (Dittrich & Klose, 2008). 

Unspecified fertilizers: If other organic fertilizers are used (e.g. biogas digestate, effluent sludge, horse 
manure, etc.) and specification data is available for the sustainability analysis, two additional organic 
fertilizers can be chosen:  

 applied liquid organic fertilizer  

 applied solid organic fertilizer 

Here, dry matter (DM), Nitrogen (N), Potassium (as K2O) and the Phosphorus (as P2O5) content of the 
organic fertilizer must be specified, since default values are not available. In the case of the heavy metal 
contents, average values for solid and liquid unspecified fertilizers are set as default and assumed according 
to (Kördel, et al., 2007) and (Dittrich & Klose, 2008). The heavy metal contents of unspecified fertilizers can 
be adjusted with other input data (primary and/or secondary data) if they are relevant for the goal and scope 
of the study. 

3. Fertilizer additives: urease and nitrification inhibitors (Limus® and Vizura®) 

Limus®: The application of Limus® blocks the urease activity in the soil. Urease is an enzyme produced by 
plants and microbes, which binds urea and hydrolyzes it to ammonia (NH3) and carbon dioxide (CO2). 
Through the binding of the active side of the enzyme, Limus® prevents the urea hydrolysis and thereby 
reduces ammonia formation. Limus® may be added to all types of urea-containing fertilizers (BASF SE, 
2020). The production of Limus® is modelled through fabrication of its components, while other inputs 
required for the processing steps such as mixing, or cooling are neglected due to the small application dose 
of Limus®.  

Vizura®: As for Vizura®, the product contains the active ingredient 3,4-dimethylpyrazole phosphate (DMPP), 
which stabilizes the ammonia nitrogen in the soil and hampers the nitrification of ammonia in fertilizers into 
nitrate, thus increasing the amount of ammonia nitrogen available for the plant and, simultaneously, reducing 
the losses of nitrogen in form of nitrate to groundwater (BASF SE, 2019). An existing BASF dataset for the 
production of Vizura® is incorporated in the model.   
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