

Cost-effectiveness of conventional and precision agriculture sprayers in southern Italian vineyards: A break-even point analysis
Riccardo Testa, Antonino Galati, Giorgio Schifani, Giuseppina Migliore* 

Department of Agricultural, Food and Forest Sciences, University of Palermo, Italy
Viale delle Scienze, Edificio 4 - 90128 - Palermo, Italy

Email addresses and ORCID:
riccardo.testa@unipa.it (Corresponding author) - https://orcid.org/0000-0001-9828-2939
*giuseppina.migliore@unipa.it - https://orcid.org/0000-0002-1889-0625
giorgio.schifani@unipa.it - https://orcid.org/0000-0003-1055-929X
antonino.galati@unipa.it - https://orcid.org/0000-0003-0753-2934

Highlights
· Economic assessment to adopt precision agriculture sprayers in vineyards is performed
· Break-even points to introduce VRT and UAV sprayers in southern Italy are estimated
· The break-even point is 2.27 ha for the UAV sprayer and 17.02 ha for the VRT one
· Public subsides can play a key role for adoption of precision agriculture sprayers  
· Break-even points are mainly affected by purchase price and pesticide cost variations

Abstract
Through targeted spray applications, precision agriculture can provide not only environmental benefits but also lower production costs, improving farm competitiveness. Nevertheless, few studies have focused on the cost-effectiveness of precision agriculture sprayers in vineyards, some of the most diffused specialty crops. Therefore, this is the first study that aimed to evaluate the cost-effectiveness of variable rate technology (VRT) and unmanned aerial vehicle (UAV) sprayers compared to a conventional sprayer in a hypothetical and representative vineyard area of southern Italy. The economic analysis, based on technological parameters in the literature, allowed us to identify the minimum farm size (break-even point) for introducing precision agriculture sprayers (PAS), considering the annual cost of the pesticide treatments (equipment and pesticide costs). Our findings revealed that the UAV sprayer—if permitted by law—could be the most convenient option for farms larger than 2.27 ha, whereas the VRT sprayer should be chosen by farms over 17.02 ha. However, public subsidies such as those provided by the Italian Recovery Plan to promote the introduction of precision agriculture machinery, make adopting VRT sprayers economically viable also for areas as small as 3.03 ha. Finally, a sensitivity analysis confirmed that the purchase price and pesticide cost are the most sensitive parameters affecting the break-even points. Our findings shed light on the economic sustainability of these innovative sprayers, a key driver for their adoption by farmers and for setting future strategies for facing the current agricultural crisis.
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