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This study analysesthe trade-offs between welfare (measuredby income) and greenhousegas (GHG)emissionsusing a farm-level
optimizationmodel that incorporatesthe predominantcereal(sorghum),legumes(groundnut,soybeans),livestock(cattle,goatsandsheep)
and trees (locust-bean,ŎŀƳŜƭΩǎfoot) representativeof production systemsat two contrastingsites in northern Nigeria. Theoptimization
model maximizesvalue of total farm production subject to constraintson GHGreductions of 10%, 25% and the maximum allowable
reductionsof 26 and 30%. Substantivereductionsin livestockand legumeproductionwould be required to achievethe maximumpossible
reductionsfrom currentemissionsandwouldreducehouseholdincomeby22and44%, respectively.

There were no win-win opportunities of increased income and 

reduced GHG emissions using current production technologies, 

which further suggests the need for further research on 

productivity-enhancing-technologies that could enhance income 

and reduce emissions in this production context.

Fig. 2: Summary of how the 
output was obtained

Abstract

Thereare few empiricalstudieson trade-offs betweenfarm-level
GHGemissionsandwelfare(Paulet al., 2017) or on the potential
productivityimprovementsrequiredto avert trade-offs (Tittonell,
Gérard,& Erenstein,2015). A keyquestionis whetherchangesin
smallholder farm-level production activities can reduce GHG
emissionswithout negativelyaffecting householdincome. This
research addressesthis question for smallholder farms using
crop-tree-livestocksystemsin northern Nigeria. Theobjectiveof
this study is to assesstradeoffs in reducing GreenhouseGas
emissionandincomein smallholderfarmsof NorthernNigeria.
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Fig. 3: Percentage changes in selected outputs & inputs 
compared to baseline for required GHG emission, Bunkure LGA

Fig. 4: Percentage changes in selected outputs & inputs 
compared to baseline for required GHG emission, Maigateri LGA

Fig. 5: Trade-offs curve between full income and GHG emission 
of the Current Plan
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