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Crop protection is essential to ensure the production of safe food in sufficient quantities (Savary et al., 

2019). It currently strongly relies on the use of pesticides, which are often effective and efficient in 

pest control (Cooper & Dobson 2007), but cause negative externalities on the environment and human 

health (e.g. Sánchez-Bayo & Wyckhuys 2019). Policymakers and food-value chain actors worldwide 

have therefore put in place ambitious pesticide reduction targets (Möhring et al., 2023). Digital farming 

technologies such as sensor supported spot spraying or mechanical weeding robots offer the potential 

to reduce pesticide use and could be an important cornerstone in reaching those targets (Möhring et 

al., 2020). To foster the implementation of such technologies, insights on their economic impacts, most 

promising fields of application, and environmental benefit are needed. Farm models are helpful tools 

to research such novel technologies before their large-scale adoption can be observed empirically 

(Kuhn et al., 2022). However, the missing or restricted access to data on technology characteristics 

make their ex-ante assessment challenging. 

The aim of this master thesis is the data collection of selected digital farming technologies and their 

implementation and assessment with the bio-economic farm model FarmDyn (Britz et al. 2021). After 

a criteria-based selection of relevant technologies, data on their impacts on yields, pesticide reduction, 

labor need, and costs under the most important production conditions have to be collected. This will 

be done based on a literature review. The estimated technology characteristics, and potentially their 

uncertainty, will be implemented in FarmDyn which has been previously used to assess the economic 

potential of novel technologies (Kuhn et al. 2022). In the final step, possible policy scenarios to foster 

the adoption of the considered technology are implemented in the model. 

The master thesis is supervised in cooperation with the Chair of Production Economics (Prof. Niklas 

Möhring). The candidate should have a background in agriculture and an interest in modelling with the 

programming language GAMS. However, the focus of the master thesis can be shifted between data 

collection and the modelling based on the candidate’s interest. Furthermore, the supervisor will assist 

the candidate with the modelling tasks. This thesis is especially suitable for candidates who can 

envision to develop the topic further after their master thesis (for example in the context of a PhD). 
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