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            Abstract
Reducing food loss and waste (FLW) could lessen the environmental impacts of food systems and improve food security. However, rebound effects—whereby efficiency improvements cause price decreases and consumption increases—may offset some avoided FLW. Here we model rebounds in food consumption under a scenario of costless FLW reduction. We project that consumption rebound could offset 53–71% of avoided FLW. Such rebounds would imply similar percentage reductions in environmental benefits (carbon emissions, land use, water use) and improvements in food security benefits (increased calorie availability), highlighting a tension between these two objectives. Evidence from energy systems suggests that indirect effects not included in our analysis could further increase rebounds. However, costs of reducing FLW would reduce rebounds. Rebound effects are therefore important to consider in efforts aimed at reducing FLW.
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                    Fig. 1: Conceptual model of rebound effects from shifts in supply and demand.


Fig. 2: Modelled shifts in food price and consumption when waste and loss are avoided.


Fig. 3: Regional differences in change in waste avoided, change in loss avoided and change in the market quantity traded for three food types.


Fig. 4: Rebound effects and sensitivity to price elasticities.


Fig. 5: Environmental and food security impacts of rebound effects from avoided FLW.


Fig. 6: Additional robustness checks regarding the cost of avoided FLW and non-constant elasticities.
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                Data availability

              
              We used public data from FAOSTAT (https://www.fao.org/faostat/en/), the United Nations Environment Program Food Waste Index Report database (https://www.unep.org/resources/report/unep-food-waste-index-report-2021) and the 2019 State of Food and Agriculture Report (https://www.fao.org/documents/card/en?details=ca6030en). We also used data from relevant literature as cited in our study54,55. All data used in this study are included as supplementary information and are also publicly available at https://github.com/mhegwood/foodwaste. Source data are provided with this paper.

            

Code availability

              
              Data analysis was conducted in MATLAB (version 9.11.0.1809720 (R2021b) Update 1) and Mathematica (version 11.3). The code used in this study is included as supplementary information and is also publicly available at https://github.com/mhegwood/foodwaste.
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