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4.4 Gt CO2 eq 250 km3 of blue water 1.4 billion ha 750 million USD

 the EU estimated that FW amounts to about 100 million tonnes per annum in the EU‐28,
confirming that the projection for 2020 is 126 million tonnes (EC, 2015)

 the problem of food waste (FW) production is nowadays largely discussed due to its
environmental, social and economic impacts 1.3 billion tonnes of food were lost or
wasted globally
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The aim of this study is to assess the environmental

impacts, through the application of the Life Cycle

Assessment (LCA), related to a hypothetical IS system in

which a MRC operating in Messina (Sicily) treats its FW

by means of an anaerobic digestion (AD) plant, in order

to produce electricity and to use it into the stores.



LIFE CYCLE 
APPROACH

STANDARDIZED 
TOOL

ENVIRONMENTAL 
ISSUES

Working Groups on "Sustainable Food Production" or "Waste Management"
indicate the Life Cycle Assessment (LCA) as the most suitable tool for assessing
the environmental impacts associated with food and waste management systems



The amount of FW produced by 12

MRC’s stores in 2015
111.3 t

From FW collection at supermarkets

to its unpacking and final

treatment, including the production

of electricity from biogas and the

replacement of conventional

electricity consumed in the stores.
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Pre‐treatment

Treatment



Province of
Messina 

Stores

Unpacking plant

Average distance < 30 km Average distance > 30 km 

Anaerobic digestion plant



35.7%

56.6%

7.9%

6190.2 kg CO2



Impact category Unit Total Collection Pre‐
treatment Treatment

Abiotic depletion kg Sb eq ‐35.22 3.43 24.95 ‐63.60

Acidification kg SO2 eq ‐23.52 1.83 17.13 ‐42.49

Eutrophication kg PO4
‐‐‐ eq ‐5.18 0.48 3.63 ‐9.29

Global warming kg CO2 eq ‐4963.13 489.53 3504.68 ‐8957.34

Ozone layer depletion kg CFC‐11 eq ‐0.00035 7.66E‐05 0.00028 ‐0.0007

Human toxicity kg 1.4‐DB eq ‐1143.7 109.32 807.49 ‐2060.52

Fresh water aquatic ecotox. kg 1.4‐DB eq ‐724.19 39.49 490.29 ‐1253.98

Marine aquatic ecotoxicity kg 1.4‐DB eq ‐1,743,38 88,093.28 1,177,08 ‐3,008,55

Terrestrial ecotoxicity kg 1,4‐DB eq ‐11.92 0.95 8.26 ‐21.13

Photochemical oxidation kg C2H4 eq ‐0.68 0.057 0.67 ‐1.43
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LOCAL FARMS



 Plants and electricity grid installation

 Electricity consumption due to de‐packaging

 External funding for the installation of the plants and
electricity grid

 Involvement of local agricultural companies in the IS
system

 Redesign internal fruit and vegetable packaging
 Evaluation of alternative solutions (micro‐digesters,

etc.)



 Adding a Life Cycle Costing (LCC)

 Localization of agricultural companies among the area to be
involved in the IS system

 LCA + LCC of the new scenario involving local agricultural
companies

 LCA of other potential scenarios (micro‐digesters, etc.)

 Comparative LCA of the proposed scenarios and the current
situation adopted in Sicily for the food waste treatment
(landfill)
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