Highlights 
· Cowpea hull sustainable utilization technique for bioenergy production.
· Moisture content reduction (MCR) of cowpea hull as a pretreatment method for optimized biogas production.
· Optimization effect comparison between air and nitrogen nano-bubble water (NBW) addition on biogas and methane production.
· Quantification of electricity generation capacity of cowpea hull bio-gasification and potential national GHG emission reduction in Nigeria.
