Supplementary Materials

Table A1: LKW model parameters.
	Crop
	Area upper bound
[str*]
	Water Requirements
[m3/str]
	Labour
[hr/str]
	Fertilizer
[kg/str]
	Yield
[kg/str]
	Cost
[€/str]
	Price
[€/kg]
	Subsidies
[€/str]
	Net Profit
[€/str]

	Alfalfa
	           37,000 
	        388.60 
	          12.30 
	            23.0 
	          1,500 
	             150 
	          0.173 
	               60 
	        169.50 

	Corn
	           27,000 
	        478.20 
	          13.40 
	            40.0 
	          1,100 
	               93 
	          0.150 
	               25 
	          97.00 

	Winter wheat
	         245,000 
	        289.62 
	            2.00 
	            20.0 
	             340 
	               50 
	          0.190 
	               40 
	          54.60 

	Cotton
	         275,000 
	        496.00 
	          18.00 
	            32.0 
	             330 
	             135 
	          0.430 
	               85 
	          91.90 

	Trees-other
	           30,000 
	        465.41 
	          95.20 
	            68.0 
	          1,000 
	             240 
	          0.530 
	               65 
	        355.00 

	Sugar beets
	           15,000 
	        560.78 
	          28.00 
	            40.0 
	          6,700 
	             230 
	          0.045 
	               40 
	        111.50 

	Tomatoes
	           12,000 
	        564.90 
	        240.00 
	            70.0 
	          5,350 
	             260 
	          0.060 
	               25 
	          86.00 

	Olives
	             7,000 
	        450.00 
	          50.00 
	            34.5 
	               85 
	             230 
	          3.700 
	               50 
	        134.50 

	Rice
	             4,000 
	        951.60 
	          11.00 
	            36.0 
	             750 
	             220 
	          0.430 
	               33 
	        135.50 

	Other-vegetables
	           16,000 
	        465.41 
	        140.00 
	            38.5 
	          1,950 
	             270 
	          0.260 
	                -   
	        237.00 

	Potatoes
	             3,000 
	        558.30 
	          35.80 
	            45.0 
	          3,600 
	             750 
	          0.370 
	               60 
	        642.00 

	Grassland for animals
	             5,000 
	                -   
	            9.00 
	            23.0 
	          1,200 
	               30 
	          0.110 
	                -   
	        148.71 

	Barley
	             4,000 
	                -   
	            1.50 
	            16.0 
	          1,000 
	               95 
	          0.260 
	               20 
	        157.00 

	Legumes
	             2,000 
	                -   
	            7.00 
	            63.0 
	             900 
	               60 
	          0.260 
	               20 
	        310.00 

	Grapes
	             3,000 
	                -   
	          18.00 
	            25.0 
	             600 
	               70 
	          1.500 
	               30 
	        129.50 

	Peas
	             4,000 
	                -   
	          55.00 
	            17.5 
	             850 
	               85 
	          0.260 
	               10 
	        149.46 

	Dried okra
	             5,000 
	                -   
	          60.00 
	            35.0 
	             900 
	               60 
	          0.260 
	               10 
	        149.46 

	Olives (dry)
	             6,000 
	                -   
	          15.00 
	            34.5 
	               80 
	               70 
	          1.500 
	                -   
	          56.50 

	Data obtained from Greek Ministry of Environment, Energy and Climate Change (2017), Hellenic Statistical Authority (2020), Hydromentor (2011-2015), Alamanos (2019), OPEKEPE (Greek Agency of Payments and Control, 2020). (€ of 2020).
*str = stremma, the Greek unit of area (1 stremma = 0.1 ha)



Table A2. NLEB model parameters.
	Crops
	P export
[kg/Ha]
	N export [kg/Ha]
	Water use [m3/Ha]
	N fert. [kg/Ha]
	P fert. [kg/Ha]
	K fert. [kg/Ha]
	Yield [kg/Ha]
	Cost [CAD/Ha]
	Price [CAD/kg]

	Total wheat
	3.34
	2.63
	8.321
	50
	25
	28
	4,899
	770.9
	0.236

	Oats
	6.5
	4.22
	10.582
	44.59
	19.11
	12.74
	4,893
	669.6
	0.2099

	Barley
	2.2
	0
	0
	63.71
	27.7
	28
	3,977.7
	632.5
	0.259

	Mixed grains
	5.1
	8.7
	7.792
	150
	100
	50
	3,102.3
	500
	0.198

	Total corn
	4
	8.53
	11.832
	83.41
	27.8
	24.33
	10,100
	1623
	0.22

	Total rye
	1.98
	2
	6.426
	44.59
	19.11
	12.74
	2,673
	200
	0.110

	Canola (rapeseed)
	0.7
	2.69
	8.465
	75
	20
	15
	2,747.2
	758.5
	0.505

	Soybeans
	9.4
	7.9
	11.063
	15
	30
	45
	3,163.1
	615.2
	0.426

	Flaxseed
	0.65
	0.99
	7.503
	75
	20
	15
	1,520
	593.04
	1.101

	Dry field peas
	7.87
	7.6
	0
	25
	30
	45
	2,247.5
	300
	0.198

	Dry white beans
	1.1
	3.75
	7.696
	25
	30
	45
	2,352.2
	1,215.7
	0.801

	Alfalfa and alfalfa mixtures
	2.48
	6.63
	11.736
	100
	90
	50
	8,175
	1,025.4
	1.225

	All other tame hay and fodder crops
	1.24
	6.63
	10.101
	220
	60
	225
	8,650
	570
	0.189

	Forage seed for seed
	0.17
	0.56
	12.506
	15
	30
	18
	7,500
	565.8
	0.174

	Potatoes
	3.5
	6
	9.139
	225
	130
	80
	37,000
	5,000
	0.149

	Mustard seed
	0.45
	1.1
	6.445
	90
	30
	31
	1,396.1
	459.6
	0.65

	Sunflowers
	0.25
	1.12
	15.392
	25
	10
	10
	537.5
	300
	0.660

	Ginseng
	2.5
	4.3
	5.291
	50
	50
	50
	2,600
	10,407.8
	21.78

	Sugar beets
	2.2
	5.8
	9.62
	120
	40
	60
	66,286
	82,000
	1.25

	Other field crops
	5.4
	7.6
	9.235
	95
	83
	46
	7,952
	3,000
	0.485

	Apples total area
	6.4
	4.5
	9.427
	150
	40
	60
	25,400
	15,451
	0.635

	Cabbage
	2.84
	2.01
	8.177
	150
	80
	200
	26,500
	14,000
	0.561

	Tomatoes
	9.4
	7.9
	11.544
	250
	195
	300
	87,700
	15,000
	0.181

	Cucumbers
	3.2
	2.8
	10.582
	130
	100
	130
	21,000
	11,000
	0.545

	Pumpkins
	1.3
	3.1
	2
	175
	600
	450
	21,000
	8,000
	0.419

	Greenhouse vegetables
	3
	3
	7.811
	0
	500
	700
	13,399
	14,000
	1.079

	Other greenhouse products
	3
	3
	11.54
	130
	150
	150
	71,723
	134,000
	1.874

	Data obtained from the Ontario Ministry of Agriculture, Food and Rural Affairs (2020), Statistics Canada (2020), and the Food and Agriculture Organization (2020). CAD: Canadian Dollars of 2020.







Table A3: ESCA model parameters.
	Description

	Values

	
	Beef (heads)
	Dairy (heads)
	Poultry (heads)

	Average earnings [€/Head] for livestock
	125
	150
	10

	Typical Sales [€/year]
	25,000
	27,134
	15,000

	Production or capital costs [€/head/year] for livestock
	875
	1000
	100

	An indicative Budget to cover the production and capital costs [€/year] – or your maximum limit you would like to spend
	                                            150,000

	Available Area for livestock [Ha]
(e.g. 2 cows/ha  0.5 [Ha/head] 
and 100 hens/ha  0.01 [Ha/head])
	         4,000 ha (a typical cultivated area - farm of the study area)

	Emissions P [kg/Head] for livestock
	10
	13
	0.3

	Maximum emissions of P allowed: set a goal of let’s say X [kg/year] as your maximum allowable limit
	3,350

	Typical Emissions C [kg/Head] for livestock
	130
	129
	0

	Maximum emissions of C allowed: set a goal of let’s say Y [kg/year] as your maximum allowable limit
	                                  450,000

	Organic Fertilizer [kg/Heads] produced
	57
	65
	-

	Total Organic Fertilizer for use [kg/year] (e.g. for cultivation purposes)
	                                  14,400

	Maximum Chemical Fertilizer allowed: desirable goal 
	                                  10,000

	Average yield per livestock product [kg/Head]
	24
	32
	4

	Product prices for each product [€/kg]
	4.21
	4.17
	1.75

	Expected (target) production [kg/year]
	623,800
	560,100
	156,000

	Water requirements for each type [m3/head]
	10,950
	11,990
	54

	Data obtained from Central Statistics Office (CSO, 2020), EPA (2021), Teagasc (2021), Department of Agriculture, Food and the Marine Divisions (2020) – € of 2020. 
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