Supplementary Materials: Environmental
Implications of Dynamic Policies on Food
Consumption and Waste Handling in the

European Union

Michael Martin and Lina Danielsson

Table S1. Representative food products and amounts from FAO stat for reference year 2010 [1].

Category Representative Food Product 2010 (kg Total)
Bovine Meat 2.59 x 10
Meat Poultry Meat 7.98 x 10"
Pork 1.86 x 10"
Wheat and products 3.94 x 101
Cereals and Grains Barley and products 4.28 x10°
Maize and products 4.73 x 10°
Starchy Crops Potatoes and products 1.90 x 101
Sugars Sugar beet 2.87 x 10"
Sugar (Raw Equivalent) 1.17 x 101
Pulses Beans 3.73 x 108
Peas 8.17 x 108
Nuts and products 3.38 x 10°
Soyabeans 2.00 x 10
Qil Crops Rape and Mustardseed 2.36 x 101
Olives (including preserved) 7.21 x 10°
Sunflowerseed Oil 2.28 x 10°
. Rape and Mustard Oil 6.53 x 10°
Vegetable Oils ’ Soybean Oil 2.27 % 107
Olive Oil 1.18 x 10°
Tomatoes and products 5.73 x 101
Vegetables Onions 6.47 x 10°
Oranges, Mandarines 1.04 x 101
Fruits — Excluding Wine Apples and products 6.74 x 10°
Grapes and products (excl wine) 1.54 x 101
Stimulants Coffee and products 2.16 x 10°
Cocoa Beans and products 2.17 x 10°
. Pepper 1.27 x 108
Spices Pimento 235 x 108
Beverages Wine 8.13 x 10°
Beer 7.40 x 101
Eggs 1.87 x 1010
Milk—Excluding Butter 1.33 x 101
Offals 7.56 x 108
Butter, Ghee 1.45 x 1010
Animal Fats Cream 8.53 x 10°
Fats, Animals, Raw 8.85 x 108
Freshwater Fish 1.21 x 101
Fish, Seafood Demersal Fish 1.28 x 100
Pelagic Fish 1.13 x 100
Aquatic Animals, Others 2.73 x 10°
Infant Food 8.60 x 107
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Table S2. Waste percentages from different sectors for each food category used in Scenario WO0.

% Waste from Each Sector
Production Retail Households

Food Category Avoidable Losses

Cereals 100% 15.8% 2.0% 25.0%
Roots and Tubers 100% 38.1% 7.0% 17.0%
Oilseeds and Pulses 100% 15.4% 1.0% 4.0%
Fruit & Veg 100% 25.5% 10.0% 19.0%
Meat 100% 8.6% 4.0% 11.0%
Fish/Seafood 100% 15.3% 9.0% 11.0%
Milk 100% 5.1% 0.50% 7.0%
Beverages, Other 100% 5.1% 0.50% 7.0%

Table S3. Food Waste from different categories and sectors in 2010, 2030 and 2050 in Scenario W1

and W2.
2010 2030 2050
Avoidable Wast
voidable Tyaste Retail Households Retail Households Retail Households
Cereals 100% 2.0% 25.0% 0.80% 10.0% 0.30% 3.75%
Roots and Tubers 100% 7.0% 17.0% 2.80% 6.80% 1.05% 2.55%
Oilseeds and Pulses 100% 1.0% 4.0% 0.40% 1.60% 0.15% 0.60%
Fruit & Veg 100% 10.0% 19.0% 4.00% 7.60% 1.50% 2.85%
Meat 100% 4.0% 11.0% 1.60% 4.40% 0.60% 1.65%
Fish/Seafood 100% 9.0% 11.0% 3.60% 4.40% 1.35% 1.65%
Milk 100% 0.5% 7.0% 0.20% 2.80% 0.08% 1.05%
Beverages, Other 100% 0.50% 7.0% 0.20% 2.80% 0.08% 1.05%
Table S4. References for LCI data used for food products.
Category Food Product Refs

GWP and Land Use: Tuomisto and Roy, 2012 [2]

Bovine Meat
ovine vlea BW: Mekonnen och Hoekstra 2010 [3]

GWP: Tuomisto and Roy, 2012 [2]
Meat Poultry Meat Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [3]

GWP and Land Use: Tuomisto and Roy, 2012 [2]

Pork
or BW: Mekonnen och Hoekstra 2010 [3]

GWP and Land Use: Audsley et al. 2009 [4]

h
Wheat and products BW: Mekonnen och Hoekstra 2010 [5]

GWP: Ecoinvent [6]
Barley and products Land Use: Ecoinvent [6]

1 .
Cereals and Grains BW: Mekonnen och Hoekstra 2010 [5]

GWP: Noyaa et al. 2015 [7]
Maize and products Land Use: Assumed similar to Wheat
BW: Mekonnen och Hoekstra 2010 [5]

GWP and Land use: Audsley et al. 2009 [4]

h P
Starchy Crops otatoes and products BW: Mekonnen och Hoekstra 2010 [5]

GWP: Ecoinvent [6]
Sugar beet Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

S
ugars GWP: Ro6s, 2013 [8]

Sugar (Raw Equivalent) Land Use: Assumed as sugar beet
BW: Mekonnen och Hoekstra 2010 [5]

GWP: Ecoinvent [6]
Beans Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5] (assumed as pulses)

Pul
ulses GWP: Ecoinvent [6]

Peas Land Use: Assumed as beans
BW: Mekonnen och Hoekstra 2010 [5]
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Table S4. Cont.

Category

Food Product

Refs

Nuts and products

GWP: Ecoinvent [6]
Land Use: Ecoinvent [6]
BW: Mekonnen och Hoekstra 2010 [5]

Qil Crops

Soyabeans

GWP and Land Use: Tuomisto and Roy, 2012 [2]
BW: Mekonnen och Hoekstra 2010 [5]

Rape and Mustardseed

GWP: Ecoinvent [6].
Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Olives (including preserved)

GWP: Salomone and Loppolo, 2012 [9]
Land Use: Assumed as beans
BW: Mekonnen och Hoekstra 2010 [5]

Vegetable Oils

Sunflowerseed Oil

GWP: from Biograce Standard Values

Land Use: Audsley et al. 2009 [4] (assumed as sunflower
seed)

BW: Mekonnen och Hoekstra 2010 [5]

Rape and Mustard Oil

GWP and Land Use: Ecoinvent [6]
BW: Mekonnen och Hoekstra 2010 [5]

Soyabean Oil

GWP: Assumed as part of soya beans
Land Use: Assumed as soya beans
BW: Mekonnen och Hoekstra 2010 [5]

Olive Oil

GWP: Assumed as olives
Land Use: Assumed as olives
BW: Mekonnen och Hoekstra 2010 [5]

Vegetables

Tomatoes and products

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Onions

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Fruits —Excluding
Wine

Oranges, Mandarines

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Apples and products

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Grapes and products (excl
wine)

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Stimulants

Coffee and products

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Cocoa Beans and products

GWP and Land Use: Audsley et al. 2009 [4]
BW: Mekonnen och Hoekstra 2010 [5]

Spices

Pepper

GWP: R606s, 2013 [8]
Land Use: Assumed as onion
BW: Mekonnen och Hoekstra 2010 [5]

Pimento

GWP: R606s, 2013 [8]
Land Use and BW: Assumed as onion

Beverages

Wine

GWP: Iannone et al. (2014) [10]
Land Use: Mattila et al. (2012) [11]
BW: Mekonnen och Hoekstra 2010 [5]

Beer

GWP: Ecoinvent [6] (Barley)
Land Use: Mattila et al. (2012) [11]
BW: Mekonnen och Hoekstra 2010 [5]

Eggs

GWP: Ecoinvent [6]
Land Use: Mattila et al. (2012) [11]
BW: Mekonnen och Hoekstra 2010 [5]

Milk—Excluding Butter

GWP: Ecoinvent [6]
Land Use: Mattila et al. (2012) [11]
BW: Mekonnen och Hoekstra 2010 [5]
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Table S4. Cont.

Category Food Product Refs

GWP: Ecoinvent [6]
Offals Land Use: Tuomisto and Roy, 2012 [2]
BW: Mekonnen och Hoekstra 2010 [5]

GWP and Land Use: Assumed as part of milk

B h
utter, Ghee BW: Mekonnen och Hoekstra 2010 [3]

Animal Fats Cream GWP: Ro0s, 2013 [8]
Land Use and BW: Assumed as part of milk
Fats, Animals, Raw Assumed as part of bovine meat
GWP: Audsley et al. 2009 [4]
Freshwater Fish Land Use: Assumed as zero

BW: Assumed as zero

GWP: Rasenberg, 2013 [12] (an average)

Fish, Seafood Demersal Fish Land Use: Assumed as zero

BW: Assumed as zero

GWP: Audsley et al. 2009 [4]
Pelagic Fish Land Use: Assumed as zero
BW: Assumed as zero

GWP: Ziegler et al. 2011 [13]
Aquatic Animals, Others Land Use: Assumed as zero
BW: Assumed as zero

Infant Food Assumed as an average of vegetable and fruits

References

1.  FAO Stat, 2014. Food Balance Sheets. Available online: http://faostat.fao.org/site/368/default.aspx#ancor
(accessed on 8 September 2014).

2. Tuomisto, H.; Roy, A.G. Could cultured meat reduce environmental impact of agriculture in Europe. In
Proceedings of the 8th International Conference on LCA in the Agro-Food Sector, Rennes, France, 2—4
October 2012.

3. Mekonnen, M.M.; Hoekstra, A.Y. The green, Blue and Grey Water Footprint of Farm Animals and Animal
Products, Value of Water; Research Report Series No. 48; UNESCO-IHE: Delft, The Netherlands, 2010.

4. Audsley, E.; Brander, M.; Chatterton, J.; Murphy-Bokern, D.; Webster, C.; Williams, A. How low can we
go? An assessment of greenhouse gas emissions from the UK food system and the scope to reduce them by
2050. FCRN-WWE-UK, 2009. Available online: https://dspace.lib.cranfield.ac.uk/handle/1826/6503
(accessed on 5 November 2015).

5. Mekonnen, M.M.; Hoekstra, A.Y. The Green, Blue and Grey Water Footprint of Crops and Derived Crop Products,
Value of Water; Research Report Series No. 47; UNESCO-IHE: Delft, The Netherlands, 2010.

6.  Ecoinvent. The ecoinvent database: Overview and methodology, Data quality guideline for the ecoinvent
database version 3. 2015. Available online: www.ecoinvent.org (accessed on 10 August 2015).

7.  Noyaa; ef al. Comparative life cycle assessment of three representative feed cereals production in the Po
Valley (Italy). J. Clean. Prod. 2015, 99, 250-265.

8. Ro06s, E. Mat-klimat-listan; Report 040; Swedish University of Agricultural Sciences, Department of Energy
and Technology: Uppsala, Sweden, 2013.

9. Salomone, R.; Ioppolo, G. Environmental impacts of olive oil production: a Life Cycle Assessment case
study in the province of Messina (Sicily). J. Clean. Prod. 2012, 28, 88-100.

10. Iannone, R.; Miranda, S.; Riemma, S.; de Marco, I. Life Cycle Assessment of Red and White Wine
Production in Southern Italy. Chem. Eng. Trans. 2014, 39, 595-600.

11. Mattila, T.; Helin, T. Land use indicators in life cycle assessment: A case study on beer production. Int. J.
Life Cycle Assess. 2012, 17, 277-286.

12. Rasenberg, M.M.M.; Poelman, M.; Smith, S.R.; van Hoof, L.JW. GHG Emissions in Aquatic Production

Systems and Marine Fisheries; Wageningen UR: Wageningen, Netherlands, 2013.

S4



13. Ziegler, F.; Emanuelsson, A.; Eichelsheim, J.L.; Flysjo, A.; Ndiaye, V.; Thrane, M. Extended Life Cycle
Assessment of Southern Pink Shrimp Products Originating in Senegalese Artisanal and Industrial
Fisheries for Export to Europé. J. Ind. Ecol. 2011, 15, 527-538.

S5



