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tions of recovering energy and material resources from food waste, focusing on the UK situatio

 methods are considered: anaerobic digestion, in-vessel composting, incineration and landfilling. The results show

that per tonne of waste treated, anaerobic digestion has the lowest environmental impacts in 13 out of the 19 cat-
egories considered in the study, including net-negative global warming potential. In-vessel composting is the least
sustainable option environmentally, in contrast to being preferred over incineration according to the circular econ-

omy gn‘ncigles.flncineran‘on has the Towest life cycle costs (£71/t), while landfilling is the costliest option (£123/t).

Managing the 4.9 Mt of food waste collected annually from UK households via the four methods generates
340,000 t CO; eq. and costs £452 m, in addition to causing a number of other environmental impacts. However, it
also saves 1.9 PJ of primary energy, primarily due to electricity generation through incineration. If all of this food
waste was incinerated, £103 m and 360,000 t CO, eq./year could be saved compared to current waste management,
rendering incineration a carbon-negative technology. This would also result in savings in 14 other impacts, but
would increase summer smog by 30% and metal depletion by 56%. The environmental benefits of incineration
would be exceeded only if all food waste was treated by anaerobic digestion, which would save
490,000 t CO; eq./year and produce 50% more electricity per tonne of waste than incineration. Anaerobic digestion
would also lead to savings in 14 other impacts compared to the present situation, but would result in a four times
higher acidification and three times greater emissions of particulate matter. In addition, it would save
£251 m/year compared to the current costs. Nevertheless, prevention of avoidable food waste would realise far

greater environmental and economic savings, estimated here at 14 Mt CO, eq. and £10.7 bn annually.
© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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