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Abstract: The Luxembourg government aims to achieve 20% organic agriculture until 2025 and 100% organic agriculture 
until 2050. The aim of the project is to analyse the impact such a change will have at the farm, as well as on the food 
system level in Luxembourg. This will be done by conducting a sustainability assessment at the farm-level and the food 
system-level. For the farm-level sustainability assessment, farm management systems and their respective sustainability 
implications according to the FAO SAFA Guidelines (Guidelines for the Sustainability Assessment of Food and Agriculture 
Systems) will be assessed using the SMART-Farm Tool. At the food system-level, the mass-flow model of the agriculture 
and food sector Soil and Organic Livestock (SOL)-Model will be employed to analyse the environmental implications of 
dietary patterns and agriculture production systems, where the data from the farm-level assessment will be used to 
increase specificity of the scenarios. 
Introduction: The intensification of the agricultural system over the past 50 years, while greatly increasing food availability, 
entailed considerable adverse environmental impacts. Changes in farm management are needed to align environmental 
protection goals with food production needs. It is often proclaimed that this can be achieved with a switch towards organic 
agriculture. This is why the Luxembourgish government has set the new goals to achieve 20% organic agriculture until 
2025 and 100% organic agriculture until 2050 (Gouvernement du Grand-Duché de Luxembourg, 2018). In 2017, only 
4.2% of the Luxembourg agricultural area was farmed organically (Eurostat, 2019). 
The aim of the project is to analyse the impact such a change towards organic farming will have at farm and food systems 
level in Luxembourg. The following research questions arise: 
        1. How does farm management (organic/conventional) impact economic, social and environmental sustainability? 

        2. How does a change towards organic agriculture impact different environmental parameters of the Luxembourg 
food system? 



Material and methods: The sustainability of the Luxembourgish food system will be assessed on two levels: the farm-level 
and the food system-level. 
For the farm-level sustainability assessment, farming practices of 85 farms and their respective sustainability implications 
according to the FAO SAFA Guidelines (Guidelines for the Sustainability Assessment of Food and Agriculture Systems) 
will be assessed using the SMART-Farm Tool (Schader et al., 2016).  The impact of management system (conventional 
or organic) on the SAFA-goal achievement will be studied. The statistical tests will be chosen depending on the normality 
of the data: 
I. Comparison of results of organic and conventional farms on the sub-theme level 
a) Independent two sample t-test in case of normal distribution 

b) Mann-Whitney-U test in case of not normal distribution 

II. Identification of indicators responsible for possible significant differences in I. 
III. Correlation analysis between dimensions and sub-themes depending on management system 

a) Pearson correlation in case of normal distribution 

b) Spearman rank-correlation in case of not normal distribution 

Furthermore, the collected data on farming practices, as well as the identified trade-offs and synergies will be used in the 
food system-level sustainability assessment for Luxembourg. 
At the food system-level, the mass-flow model of the agriculture and food sector Soil and Organic Livestock (SOL)-Model 
(Muller et al., 2017) will be employed to analyse the environmental implications of dietary patterns and agricultural 
production systems. Different future farming practices and dietary patterns scenarios for Luxembourg in the year 2050 will 
be defined and used to predict their environmental impacts (on e.g. greenhouse gas emissions, land occupation, nitrogen 
surplus, phosphorous surplus, non-renewable energy demand, pesticide use, water use and erosion potential). 
I. The data from the farm-level sustainability assessment and the therein identified current farming practices in regards to 
crop production and animal husbandry will be used in the definition of a baseline scenario for the Luxembourgish food 
system. 
II. A reference scenario for the Luxembourgish food system in 2050 will be identified, serving for comparison with other 
future scenarios. 
III. A set of other scenarios comprising larger changes in dietary habits and farming practices will be developed, including 
scenarios with 100% organic agriculture. The strategies to achieve these changes can be grouped in the 3 main 
categories: efficiency strategies, sufficiency strategies and consistency strategies. These strategies will be considered 
together and as complements of each other in the specification of possible future scenarios. These changes will be mainly 
demand-driven, supply-driven or driven by optimising certain target variables, e.g. average global temperature. 
Results: The expected results are identification of the current sustainability level according to the FAO SAFA Guidelines of 
the Luxembourgish agriculture sector. The deeper analysis of these results will allow the identification of the impact the 
management systems has on the economic, social and environmental sustainability at farm level as well as assess 
possible synergies and trade-offs between different dimensions and themes of sustainability. Results of the farm-level 
sustainability assessment will be presented at the conference. 
Moreover, the environmental impacts a change toward organic farming will have on the Luxembourg food system will be 
identified in the second part of the project, using SOL-m. 
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