Using biogas and orga-slurry improves household fuel and food security in a crop-livestock farming system, Ethiopian highlands
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Abstract
Biogas technology was introduced to Ethiopia some fifty years ago. However, benefits expected from the technology are not yet fully explored. In this study, we evaluate the impact of biogas technology on improving food and energy security of rural households in Tigray, northern Ethiopia. An experiment was carried out on the effects of applying different levels of bio-slurry on wheat and tef yield. Besides, socioeconomic data were collected from 60 rural households in two local areas. Findings indicate that application of bio-slurry fertilizer (i.e. 8t/ha on average) increased yield of wheat and tef by 70% and 43% over the control plot, respectively. Applying orga-slurry significantly improved soil organic carbon (2.1 vs 1.2% on control plot) and total nitrogen (0.27 vs 0.12% on control plot) leading to more sustainability in the farming system. Furthermore, the non-adopter households of the biogas technology were found to spend ca. 2,395 Birr (i.e. 120 USD) more per year for cooking energy than that of the adopters. The annual income of the adopters was more by ca. 13,232 Birr (i.e. 663 USD) than that earned by non-adopters. Overall, our results imply that adoption of biogas technology can have multiple benefits in terms of enhancing food and energy security, environmental safety as well as other livelihood of rural people in Ethiopia and the Sub-Saharan Africa.
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