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	Paper Title: Comparing Production Risk in Organic and Conventional Dutch Arable Farming
	Abstract: A key proposal of the European Commission to improve agricultural climate change adaptability and mitigation, is to reach 25% of utilised agricultural area under organic farming in Europe by 2030. Even though various benefits of organic agriculture are well documented, there is evidence that this alternative production technology is characterized by lower productivity and higher levels of production risk due to its restrictions on the use of artificial fertilisers and pesticides. In the Netherlands, only 4% of total area under agricultural cultivation is currently farmed organic, which is well below the average of 9.1% in the EU. The overall objective of this study is to compare the production risk exposure and its determinants between conventional and organic arable farming in the Netherlands. We use unbalanced FADN panel data and a moment based approach to go beyond a simple mean-variance characterization of production, also exploring higher (semi) moments. The results provide an overview of the production risk exposure and several inputs are classified in terms of their impact on risk. 
	Keywords: risk analysis, moments, organic, 
	JEL Code: Q12
	Introduction: A key proposal of the European Commission to improve agricultural climate change adaptability and mitigation, is to reach 25% of utilised agricultural area under organic farming in Europe by 2030. Even though various benefits of organic agriculture are well documented, there is evidence that this alternative production technology is characterized by lower productivity and higher levels of production risk due to its restrictions on the use of artificial fertilisers and pesticides. In the Netherlands, only 4% of total area under agricultural cultivation is currently farmed organic, which is well below the average of 9.1% in the EU. The overall objective of this study is to compare the production risk exposure and its determinants between conventional and organic arable farming in the Netherlands. We contribute by (i) presenting up to date evidence on production risk differences in organic and conventional Dutch arable farming and their drivers and (ii) focussing explicitly on downside risk, going beyond a simple mean-variance characterization.
	Methodology: We use unbalanced FADN panel data from the Netherlands over a 17 year period (2004-2020), comprising 3045 conventional and 104 organic observations. In order to compare the production risk exposure between conventional and organic farms, kernel density plots are used to descriptively compare the output and risk distributions between conventional and organic production systems. These plots provide a visual representation that captures the shape and main characteristics of the distribution. Next, a partial moment-based approach (Antle, 1983; Antle, 2010) is used to explore the determinants of production levels and production risk based on flexible quadratic fixed effects specifications. The analysis goes beyond the mean-variance approach of Just & Pope (1987), by also exploring skewness, kurtosis, and upper and lower parts of all 4 moments. Output consists of the sum of returns from all crops and crop products. The inputs included in the model estimation are fertiliser, crop protection, other variable inputs, arable land, capital and labour. All variables are measured in monetary values, deflated using price indices.
	Results: The descriptive visual results indicate more variation in overall production for conventional farms, and a more concentrated distribution for organic farms. However, when expressed per hectare, the risk is greater for organic due to more variance and a fatter tail. Results from the mean model indicate that land is the most important input and surprisingly labour is not a significant input in the organic system. The higher moment models provide an overview of the production risk exposure and several inputs are classified in terms of their impact on risk. We find that arable land is risk increasing in terms of variance, yet the partial moment analysis indicates that this is mostly through increased upside risk/potential. Fertiliser is found to be risk reducing through downside risk mitigation and overall skewness reducing. Crop protection is downside risk increasing, likely due to preventive usage. 
	Discussion and Conclusion: The main purpose of this research was to compare and analyze the production risk exposure and its determinants between conventional and organic arable farms in the Netherlands. We found that conventional farms have higher production risk in terms of output variance, but organic farms experience higher extreme downside risk. The results underline the importance of going beyond a mean-variance analysis to understand and compare the factors underlying risk exposure. Our findings suggest that European policymakers need to be aware of the different production risks associated with different agricultural production systems, when considering the promotion of specific technologies such as organic agriculture. Limitations of the study are the limited sample size of organic farms (due to the low area under organic in the Netherlands) and the usage of implicit volumes to represent production inputs and output quantities.


