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Estimates of greenhouse gas (GHG) emissions from cook stoves in developing regions have typically relied on emissions assessments using water boiling tests (WBTs) conducted in simulated kitchens, although potential bias in these estimates relative to normal daily stove use has not been evaluated. To assess the potential bias, GHG emissions for traditional open fire stoves and Patsari improved stoves were measured in homes during normal daily stove use and during WBTs in simulated kitchens in rural Mexico. WBTs were found to overestimate combustion efficiency of traditional open fire stoves by 4.5% while underestimating combustion efficiency of Patsaris by 5.1% relative to normal daily stove use. A new stove assessment approach that does not rely on boiling water is therefore presented in which the fractions of carbon emitted across combustion efficiencies, based on characteristic emission profiles from in-home stove use, are used as guidelines to reproduce representative burn cycles. Measurement of emissions during normal daily stove use, however, provides the most representative option, thus CO2-equivalent (CO2-e) savings achieved by the Patsari improved stove were estimated using an integrated approach of community-based sub-sampling in homes to estimate fuel consumption and emission factors, and combined with spatially explicit estimates of the fraction of non-renewable biomass (fNRB) harvesting. The estimated 3.9 tCO2-e home-1 yr-1 (95% CI ±22%) savings achieved by transitioning from an open fire stove to a Patsari has a value on current carbon markets to fully offset installation and monitoring costs. Further, cost of CO2-e abatement using Patsari stoves was US$8 per ton, representing a GHG mitigation option ~4 times less expensive than use of carbon capture and storage from coal plants and ∼18 less expensive than solar power, for example. Finally, the integrated approach presented here is compared to current certified methods for carbon offset estimation of improved stoves, which allow default emission factors, regional fNRB estimates, and do not fully incorporate input uncertainty. Application of the integrated approach resulted in substantially higher estimates of carbon savings relative to standard methods, and the corresponding confidence bounds promote better accounting offsets had actually been achieved.  
