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Calculation of the carbon footprint of the production phase
Values of carbon footprint (CF) of the 104 ingredients recorded in the tool, calculated for the production phase (see Table S1) were collected from existing LCA studies for a variety of countries of origin and production methods. 
In order to maximise the accuracy of the results, studies were included if they:
· Provided a value of global warming potential (GWP) calculated according to the IPCC methodology (IPCC 1996; IPCC 2007) for a period of time corresponding to 100 years
· Clearly specified the system boundaries included in the study and the contribution of each phase of the life cycle to the GWP
· Performed an attributional LCA
In order to minimize the heterogeneity of the data, a number of measures were taken when extracting the values of CF, and if necessary those values were adapted as explained in the following.
A range of different system boundaries were found in the studies analysed, such as: 
· Cradle to farm gate
· Cradle to slaughterhouse gate
· Cradle to factory gate
· Cradle to port
· Cradle to regional distribution centre
· Cradle to retail
· Cradle to plate (home consumption or food service)
· Cradle to grave
In order to homogenize the data, the value of CF corresponding to the production phase only was extracted. In other words when the original study included phases other than the production phase, the contribution of those additional phases was subtracted. In this study, “production phase” is defined differently according to different food types, as illustrated in Table S1. 
Table S1  System boundaries of the production phase used in this study
	Food type
	System boundaries corresponding to production phase

	Fresh unprocessed food items (e.g. fruit, vegetables, eggs, farm-raised fish)
	Cradle to farm gate

	Meat 
	Cradle to slaughterhouse gate

	Wild-caught fish 
	Cradle to port

	Processed food items (e.g. canned legumes, canned fish, bread, dairy etc.)
	Cradle to factory gate



Some studies included fewer phases of the life cycle compared to the ones presented in Table S1. For instance, this was the case for studies of meat production that did not consider the slaughterhouse phase, or studies of processed food items that did not include the processing phase. In these cases the values of CF were modified to include these additional phases, based on values of related emissions extracted from the literature, as illustrated in Table S2. Some of the studies considered included packaging, others did not. For non-processed products, when data on packaging was not available, it was considered to be negligible. This is acceptable as packaging is generally not included in studies of food items that are packed in cardboard or plastic, which have a low CF (Ribal et al. 2016). However, certain processed products (e.g. canned tuna, tomato sauce, olives, canned beans etc.) are usually packed in carbon intensive packaging. In this case the studies used to create the database generally took packaging into account. When they did not, the contribution of packaging was added manually as illustrated in Table S2.
Table S2  Additional CF of processing and packaging from the literature
	Life cycle phase
	CF [gCO2eq/kg] 
	Source

	Slaughterhouse - Beef
	800
	Mieleitner et al. (2012)

	Slaughterhouse - Pork
	373
	Reckmann et al. (2013)

	Slaughterhouse - Lamb
	1440
	Peters et al. (2010)

	Slaughterhouse - Chicken
	359
	Nielsen et al. (2011)

	Canning of fruit and vegetables
	295
	Carlsson-Kanyama and Faist (2001)

	Milk processing
	50
	Foster et al. (2007)

	Packaging – plastic bottle
	287
	Andersson and Ohlsson (1999)

	Packaging - can
	700
	Del Borghi et al. (2014)



For fish and meat products, a variety of functional units were found in the literature (e.g. kilogram live weight (LW), kilogram carcass weight (CW), kilogram bone-free meat (BFM)). It was decided to convert all the values of CF to the functional unit of 1 kg of bone-free meat, whenever this was not the case in the original publications. This choice was made considering the final use of the tool, which is to calculate the CF associated with a meal based on the weight of each ingredient as expressed by the recipe. The conversion factors used were taken from the literature and are presented in the following table.
[bookmark: _Ref467343409]Table S3  Conversion factors of other functional units to bone free meat (BFM)
	
	Beef
	Lamb
	Pork
	Chicken
	Fish

	CW/LW
	0.55a
	0.47 a
	0.75 a
	0.70 a
	

	BFM/CW
	0.70 c
	0.75 c
	0.59 d
	0.77 d
	

	BFM/LW
	0.385
	0.352
	0.442
	0.539
	0.62 b

	Sources:
a: Williams et al. (2006)
b: FAO (2013)
c: Blonk and Luske (2008) 
d: Sonesson et al. (2010)



According to data availability, between one and seventy-nine values of CF were collected from the literature for each food item. Then the average value of CF was calculated for each item. Due to data availability, this was calculated across different countries of origin and production methods (with the exception of horticultural products, in which case a distinction was made between those produced in heated greenhouses (HG) and those grown in unheated greenhouses or open fields). 

Statistical analysis of the data
A statistical analysis was performed in order to assess the meaningfulness of using the average values of CF collected from the literature within the tool. For those food items for which only one value of CF was identified in the literature (N=1), no statistical analysis was performed. For those associated with either two or three values of CF (N=2÷3), the average value was compared with the minimum and maximum value. Finally, for all the other food items (N>3), the upper and lower limits of a 95% confidence interval were calculated assuming that the values had a t-distribution. The results of the statistical analysis are presented in the following table. 
Table S4  Results of the statistical analysis of the CF of food items [gCO2e/kg]
	Food name
	Average
	SD 
	N
	Min 
	Max 
	Lower limit
	Upper limit

	APPLE JUICE
	1600
	
	1
	1600
	1600
	
	

	APPLES
	186
	152
	27
	36
	762
	126
	246

	APRICOTS
	430
	
	1
	430
	430
	
	

	AUBERGINE
	31
	
	1
	31
	31
	
	

	BACON
	3950
	1485
	2
	2900
	5000
	
	

	BANANAS
	334
	64
	9
	228
	463
	284
	383

	BEANS - CANNED
	1050
	
	1
	1050
	1050
	
	

	BEANS - DRY
	625
	281
	6
	320
	1000
	331
	920

	BEEF
	26573
	9291
	79
	8031
	50151
	24492
	28654

	BEETROOT
	163
	109
	2
	86
	240
	
	

	BISCUITS
	1668
	104
	2
	1595
	1741
	
	

	BLUEBERRIES
	776
	75
	2
	723
	829
	
	

	BREAD
	820
	138
	11
	495
	1013
	727
	913

	BREAKFAST CEREALS
	1000
	
	1
	1000
	1000
	
	

	BROCCOLI
	617
	547
	6
	346
	1730
	43
	1191

	BUTTER
	8085
	1001
	6
	7200
	9600
	7035
	9135

	BUTTERNUT SQUASH
	66
	
	1
	66
	66
	
	

	CABBAGE
	176
	163
	7
	30
	500
	26
	327

	CARROTS
	95
	40
	13
	50
	200
	70
	119

	CAULIFLOWER
	326
	47
	3
	291
	380
	
	

	CELERY
	340
	226
	2
	180
	500
	
	

	CHEESE
	8298
	2311
	24
	2900
	14339
	7322
	9274

	CHICKEN
	4037
	1702
	42
	1433
	9049
	3507
	4567

	CHICKPEAS - CANNED
	900
	198
	2
	760
	1040
	
	

	CHICKPEAS - DRY
	650
	636
	2
	200
	1100
	
	

	CHOCOLATE
	2949
	1041
	3
	1782
	3782
	
	

	CHOPPED TOMATOES
	1516
	60
	2
	1473
	1558
	
	

	COCOA
	3804
	
	1
	3804
	3804
	
	

	COCONUT MILK
	415
	35
	2
	390
	440
	
	

	CODFISH
	2903
	1381
	14
	1200
	5960
	2106
	3700

	COTTAGE CHEESE
	1800
	
	1
	1800
	1800
	
	

	COURGETTE
	712
	578
	6
	120
	1386
	106
	1319

	CRACKERS
	2075
	799
	2
	1510
	2640
	
	

	CRANBERRIES
	790
	
	1
	790
	790
	
	

	CREAM
	6386
	2871
	7
	2100
	10500
	3731
	9040

	CUCUMBER
	118
	45
	4
	56
	164
	46
	190

	CUCUMBER (HG)
	2200
	953
	3
	1648
	3300
	
	

	DATES
	320
	
	1
	320
	320
	
	

	EGGS
	3015
	1548
	26
	1300
	7000
	2390
	3640

	FISH FINGERS 
	2238
	
	1
	2238
	2238
	
	

	GARLIC
	570
	
	1
	570
	570
	
	

	GRAPES
	164
	79
	4
	62
	239
	39
	289

	GREEN BEANS
	268
	182
	3
	136
	476
	
	

	GREEN BEANS - CANNED
	1353
	131
	2
	1260
	1445
	
	

	HADDOCK
	3339
	40
	2
	3310
	3367
	
	

	HAM
	4453
	1271
	4
	2900
	6000
	2430
	6475

	HONEY
	4467
	
	1
	4467
	4467
	
	

	JAM
	1097
	
	1
	1097
	1097
	
	

	KIWI
	214
	74
	3
	146
	292
	
	

	LAMB
	28782
	13825
	38
	3400
	53140
	24238
	33326

	LEEK
	119
	72
	2
	69
	170
	
	

	LEMONS
	80
	57
	2
	40
	120
	
	

	LENTILS - CANNED
	900
	
	1
	900
	900
	
	

	LENTILS - DRY
	1233
	801
	2
	667
	1800
	
	

	LETTUCE
	348
	288
	15
	106
	1282
	188
	507

	LETTUCE (HG)
	3038
	1188
	3
	2172
	4392
	
	

	MANDARINES
	388
	238
	2
	220
	556
	
	

	MANGO
	139
	
	1
	139
	139
	
	

	MARGARINE
	1224
	613
	6
	497
	2120
	581
	1867

	MELONS
	733
	492
	3
	304
	1270
	
	

	MILK
	1316
	233
	11
	984
	1800
	1159
	1472

	MUSHROOMS
	60
	
	1
	60
	60
	
	

	MUSHROOMS (HG)
	3493
	1311
	2
	2566
	4420
	
	

	OAT FLAKES
	830
	240
	2
	660
	1000
	
	

	OLIVE OIL
	3803
	2806
	3
	1447
	6906
	
	

	OLIVES
	1374
	226
	7
	1075
	1702
	1165
	1583

	ONIONS
	211
	178
	15
	42
	590
	113
	310

	ORANGE JUICE
	839
	196
	2
	700
	978
	
	

	ORANGES
	172
	86
	11
	70
	330
	115
	230

	PASTA
	906
	323
	8
	495
	1433
	635
	1176

	PEACHES
	399
	222
	4
	180
	591
	45
	753

	PEARS
	376
	
	1
	376
	376
	
	

	PEAS
	503
	86
	6
	390
	627
	413
	593

	PEPPERS
	579
	55
	4
	510
	644
	491
	667

	PEPPERS (HG)
	7659
	3527
	3
	3600
	9976
	
	

	PINEAPPLE JUICE
	1035
	
	1
	1035
	1035
	
	

	PINEAPPLES
	253
	110
	6
	127
	429
	137
	368

	POLLOCK 
	1477
	
	1
	1477
	1477
	
	

	PORK
	6329
	2111
	52
	2585
	11312
	5729
	6929

	POTATOES
	153
	78
	30
	65
	380
	124
	182

	QUORN - MINCE
	3133
	737
	3
	2300
	3700
	
	

	QUORN - PIECES
	3300
	141
	2
	3200
	3400
	
	

	RAISINS
	684
	23
	2
	667
	700
	
	

	RASPBERRIES
	790
	
	1
	790
	790
	
	

	RICE
	2445
	1344
	25
	857
	5978
	1890
	3000

	RYE FLOUR
	611
	335
	3
	325
	980
	
	

	SALMON
	3101
	1040
	13
	1935
	5610
	2473
	3730

	SALT
	300
	
	1
	300
	300
	
	

	SARDINES - CANNED
	5250
	3466
	2
	2799
	7700
	
	

	SPICES
	300
	
	1
	300
	300
	
	

	SPINACH
	327
	306
	3
	136
	680
	
	

	SPRING ONIONS
	230
	
	1
	230
	230
	
	

	STRAWBERRIES
	422
	256
	13
	80
	854
	267
	577

	STRAWBERRIES (HG)
	2663
	2115
	3
	695
	4900
	
	

	SUGAR
	754
	474
	6
	214
	1370
	256
	1251

	SWEDE
	500
	
	1
	500
	500
	
	

	SWEET CORN
	1135
	267
	3
	850
	1380
	
	

	TOMATO KETCHUP
	747
	0
	2
	747
	747
	
	

	TOMATOES
	502
	383
	24
	149
	1440
	340
	664

	TOMATOES (HG)
	2935
	1440
	24
	850
	5782
	2327
	3543

	TOMATOES PASSATA
	1099
	186
	3
	981
	1314
	
	

	TUNA
	2780
	461
	6
	2242
	3548
	2296
	3263

	TUNA - CANNED
	3864
	1398
	7
	2850
	6641
	2571
	5156

	TURKEY
	6633
	2225
	6
	3760
	8409
	4298
	8967

	VEGETABLE OIL
	3740
	2644
	18
	1083
	9107
	2425
	5055

	VINEGAR
	1327
	
	1
	1327
	1327
	
	

	WALNUTS
	695
	276
	2
	499
	890
	
	

	WHEAT FLOUR
	650
	258
	4
	399
	1010
	239
	1061

	YEAST
	960
	
	1
	960
	960
	
	

	YOGURT
	1200
	180
	11
	1018
	1545
	1079
	1322





Sensitivity analysis of the functional unit
[bookmark: _GoBack]The following table shows the results of the sensitivity analysis performed on the functional unit (Section 4.1.2), by presenting the values of CF and WF of the 34 meals analysed calculated for a functional unit of 100 kcal and for a functional unit of 1 g of protein.
Table S5  CF and WF of the thirty-four meals analysed calculated according to two alternative functional units
	Meal Code
	Name
	CF [gCO2e/100 kcal]
	WF [L/100 kcal]
	CF [gCO2e/g protein]
	WF [L/g protein]

	M1
	Beef Bourguignon
	1086
	311
	155
	44

	M2
	Beef chow mein
	450
	143
	91
	29

	M3
	Beef meatballs
	731
	203
	120
	33

	M4
	Chicken curry
	171
	120
	29
	20

	M5
	Chicken couscous
	104
	81
	19
	15

	M6
	Chicken balti pie
	156
	115
	21
	16

	M7
	Chicken chasseur
	318
	198
	26
	16

	M8
	Chicken fajitas
	144
	73
	24
	12

	M9
	Chicken with rice
	185
	138
	27
	20

	M10
	Roast chicken
	318
	226
	23
	17

	M11
	Lamb shepherd’s pie
	612
	157
	105
	27

	M12
	Pork meatballs
	351
	178
	47
	24

	M13
	Macaroni and cheese with pork
	183
	121
	32
	21

	F1
	Pollok fillet
	192
	21
	13
	1

	F2
	Salmon and broccoli pasta
	101
	69
	18
	12

	F3
	Salmon fishcake
	119
	66
	20
	11

	F4
	Salmon and vegetable noodles
	70
	48
	16
	11

	F5
	Salmon fish pie
	129
	73
	22
	12

	F6
	Salmon pasta
	82
	54
	17
	11

	F7
	Salmon pie
	114
	65
	21
	12

	F8
	Spaghetti marinara
	138
	69
	25
	12

	F9
	Tandoori salmon
	174
	105
	19
	12

	V1
	Beetroot patties
	110
	61
	21
	11

	V2
	Cheese quiche
	136
	53
	30
	12

	V3
	Vegetarian pie
	152
	87
	34
	19

	V4
	Vegetable lasagne
	203
	146
	34
	25

	V5
	Chilli with rice and beans
	156
	118
	34
	26

	V6
	Pizza with lentil sauce
	107
	41
	26
	10

	V7
	Cheese quesadilla
	104
	55
	25
	13

	V8
	Pizza
	124
	42
	29
	10

	V9
	Lentil and bean patties
	117
	179
	19
	30

	V10
	Tortilla
	153
	53
	28
	10

	V11
	Vegetarian burrito
	106
	90
	27
	23

	V12
	Vegetable curry
	107
	60
	22
	12
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