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Using anaerobic processes to treat livestock manure can produce biogas and organic fertilizer, reduce greenhouse 
gas emissions, and significantly enhance farm sustainability. However, the economic feasibility and environmental 
impacts of anaerobic digestion processes are often overlooked during the planning stage. Our research on livestock 
manure treatment in Ireland’s livestock industry shows that co-digestion offers greater economic advantages than 
mono-digestion  (Dennehy  et  al.,  2017).  Furthermore,  government  subsidies  are  crucial  for  the  continuous 
operation of the system (Tisocco et al., 2025). Using digestate as an organic fertilizer not only reduces the operating 
costs of anaerobic digestion facilities but also helps lower greenhouse gas emissions. Nevertheless, the land 
application of digestate must be scientifically managed based on soil fertility conditions to avoid environmental 
harm (Zhang et al.,  2020). Soil  fertility conditions can determine the sustainable operation of the anaerobic  
digestion systems.  
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