Table S1 Areas and coordinates of the 10 maize, 10 cotton, and ten wheat plots under study
	Crop
	Code
	Area
	Coordinates

	
	
	
	Long
	Lat

	Maize
	M1
	Kilada
	22.26188
	39.56368

	
	M2
	Kilada
	22.26304
	39.56561

	
	M3
	Mantra
	22.2647
	39.6218

	
	M4
	Mantra
	22.26181
	39.62249

	
	M5
	Amygdalea
	22.20366
	39.66229

	
	M6
	Koutsochero
	22.25891
	39.58917

	
	M7
	Kilada
	22.31853
	39.56717

	
	M8
	Kilada
	22.29231
	39.54712

	
	M9
	Mantra
	22.28332
	39.61909

	
	M10
	Mantra
	22.28073
	39.62001

	Cotton
	C1
	Mantra
	22.25021
	39.60966

	
	C2
	Mantra
	22.24961
	39.61358

	
	C3
	Koutsochero
	22.24561
	39.58622

	
	C4
	Koutsochero
	22.25912
	39.59769

	
	C5
	Koutsochero
	22.24206
	39.59598

	
	C6
	Chalki
	22.5316
	39.55268

	
	C7
	Nea Lefki
	22.51482
	39.5331

	
	C8
	Chalki
	22.52823
	39.56533

	
	C9
	Chalki
	22.58003
	39.56533

	
	C10
	Chalki
	22.58344
	39.56561

	Wheat
	W1
	Mantra
	22.24815
	39.59614

	
	W2
	Mantra
	22.24479
	39.60413

	
	W3
	Koutsochero
	22.23906
	39.60643

	
	W4
	Mantra
	22.25938
	39.61238

	
	W5
	Kastro
	22.22909
	39.57722

	
	W6
	Kilada
	22.29127
	39.58055

	
	W7
	Mantra
	22.26052
	39.6071

	
	W8
	Chalki
	22.57223
	39.54312

	
	W9
	Chalki
	22.55818
	39.54819

	
	W10
	Chalki
	22.53343
	39.54927























Table S2 Structured production inventory sheet was developed to document inputs, outputs (yield and residue), and the farming practices applied
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Instructions for data recording

1. You can fill in any sections that concern the cultivation practices applied.
2. Data recordings should concern the cultivation period (for example temperature data).
3. You may import rows or/columns in the tables, in order to adapt the cultivation method applied.
4. You could mention additional information on the supplementary notes.
5. Please, use the units of measurement indicated for each input.
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	Location
	Country
	

	
	Land area (ha)
	

	
	Coordinate WGS84  - x
	

	
	Coordinate WGS84  - y
	

	
	Altitude (m)
	

	
	Distance from packing station (km)
	

	
	
	

	Crop
	Crop code
	

	
	Crop type
	

	
	Crop variety
	

	
	Cultivation method (organic, conventional)
	

	
	Duration of cultivation (months)
	

	
	Number of plants
	

	
	Configuration scheme
	

	
	Planting distances (cm)
	

	
	
	

	Climate (meteorological station refers to the status of the equipment such as a public institution)
	Mean annual temperature
	

	
	Mean annual humidity
	

	
	Meteorogical station type
	

	
	
	

	Soil (mean values of soil pH and Soil Organic matter could be obtained)
	Soil texture (coarse, medium, fine)
	

	
	Soil moisture (dry, moist)
	

	
	Soil pH (estimated)
	

	
	Soil drainage (poor, Good)
	

	
	Soil Organic Matter (estimated)
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Mean Temperature - Total precipitation – Total solar radiation from meteorological station (during the growing season)
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Temperature (°C)
	
	
	
	
	
	
	
	
	
	
	
	

	Precipitation
(mm)
	
	
	
	
	
	
	
	
	
	
	
	

	Solar radiation
(Watt/m2)
	
	
	
	
	
	
	
	
	
	
	
	












Seed 

	
	Quantity of seeds
	Machinery
(type, hp etc.)
	Fuel
(Type, quantity in liters)
	Tools (Type)
	Operating time (Hours)

	Seeds and planting
	
	
	
	
	

	Seed trays
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	













Soil treatment

	People
(Number)
	



	
	Days
	Hours/ day

	Time
	
	



	
	Machinery
(type, hp etc.)

	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	Season (month)

	Soil contamination
	
	
	
	
	

	First ploughing
	
	
	
	
	

	Complementary tillage
	
	
	
	
	

	Treatment for
weeds
	
	
	
	
	

	Fertilizer
	
	
	
	
	

	Incorporation
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Irrigation

	People
(Number)
	



	
	Days
	Hours/ day

	Time
	
	



	Machinery
	

	Type of Machine
	

	Horsepower
	

	Fuel type
	

	Fuel quantity (liters)
	

	Operating time
	

	System
	

	Pipes & tubes of devices 
	

	Pipe length (m)
	

	Number of pipes
	

	Number of devices
	

	Electricity (Kwh)
	

	Other materials
	

	Quantity of water (m3)
	

	Watering frequency (Times)
	

	Watering season (month)
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Fertilization
	People
(Number)
	





	
	Days
	Hours/ day

	Time
	
	




	
	Machinery
(type, hp etc.)
	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	Fertilizer
(Formula NPK etc.)
	
Season (month)  Repetitions (times)

	First fertilization
	
	
	
	
	
	

	
Supplementary 1
	
	
	
	
	
	

	
Supplementary 2
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Fertilization of organic composition



	Manure application
	

	Frequency (times)
	

	Season (month)
	

	Quantity (kg)/ time
	

	Distance from the production  site to the field (km)
	

	Type of manure (goat, cow etc.)
	

	Type of vehicle 
	

	Horsepower
	

	Fuel type
	

	Operating time (hours)
	

	Fuel quantity (liters)
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	Application of compost
	

	Frequency (times)
	

	Season (month)
	

	Quantity (kg) / time
	

	Distance from the production site to  the field (km)
	

	Type of vehicle
	

	Horsepower
	

	Fuel type
	

	Operating time (hours)
	

	Fuel quantity
	

	Application of green manure
	

	Plant species
	

	Quantity of fresh biomass per  species (kg)
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Weed control
	People
(Number)
	




	
	Days (number)
	Hours/ day

	Time
	
	




	Weeds detected

	




	Machinery
(type, hp etc.)
	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	Herbicide
(% of active substance
Quantity in liters)
	
Season (month)  Repetitions (times)

	Manual weeding (hand pulling and hoeing)
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





BIOVALUE - Optimizing the introduction of underutilized genetically diverse crops in the agri-food value chain throughout Europe
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Insecticide application / Insect control

	People
(Number)
	




	
	Days
	Hours/ day

	Time
	
	



	Insects detected
	
	

	
Period of intervention
	Machinery
(type, hp etc.)
	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	Insecticide
(% of active substance
Quantity in liters)
	
Season (month)

	Before the
harvest
	
	
	
	
	
	

	After the harvest
	
	
	
	
	
	







Fungicide application

	People
(Number)
	




	
	Days
	Hours/ day

	Time
	
	




	Disease detected
	
	

	
Period of intervention
	Machinery
(type, hp etc.)
	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	Fungicide
(% of active substance
Quantity in liters)
	
Season (month)

	Before the
harvest
	
	
	
	
	
	

	After the harvest
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Harvest

	People
(Number)
	




	
	Days
	Hours/ day

	Time
	
	



	Machinery
(type, hp etc.)
	Operating time
(Hours)
	Fuel
(Type, quantity in liters)
	Tools
(Type)
	
Season (month)

	manual
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Production movements

	People
(Number)
	




	
	Days
	Hours/ day

	Time
	
	





	Type of vehicle & Horsepower
	
Operating time (Hours)
	
Fuel (litters etc.)

	
	
	



Movement of workers

	People
(Number)
	




	
	Days
	Hours/ day

	Time
	
	




	Type of vehicle & Horsepower
	
Operating time (Hours)
	
Fuel (litters etc.)

	
	
	


Output 
	Total non-marketable production
 (tn ha-1)

	Total marketable production part 
(tn ha-1)
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Supplementary notes

	Type of work
	Comments

	Seedling cultivation
	

	Soil treatment
	

	Irrigation
	

	Fertilization
	

	Weed control
	

	Pesticide application
	

	Fungicide application
	

	Harvesting
	








































Table S3 Farming practices on the ten maize, ten cotton, and ten wheat plots under study
	Farming Practices
	Cotton
	Maize
	Wheat

	Fertilization
	56 kg/ha Ν,
26.4 kg/ha P2O5,
7.4 kg/ha K2O
	256 kg/ha N
87 kg/haP2O5
56 kg/ha K2O
	120 kg/ha N
41 kg/ha P2O5
11 kg/ha K20

	Herbicides
	5.9 kg/ha, 2-3 times/ cultivation period
	4.1kg/ha, 1-3 times/cultivation period
	4.9 kg/ha, 1-2 times/ cultivation period

	Fungicides
	
	
	0.95 kg/ha, 1-2 times/ cultivation period

	Insecticides
	1.8 kg/ha, 2-4 times/ cultivation period
	0.45 kg/ha, 1-4 times/ cultivation period
	

	Irrigation
	2615 m3/ha, 30-35 times April-September using water pump through tractors
	1987.9 m3/ha, 28-32 times April-August using water pump through tractors and electricity grid (only for farm M4)
	

	Soil tillage
	1 ploughing, 1-2 cultivator,
1 disc harrow
	1 ploughing,
2-3 cultivator
	1 ploughing, 2-3 cultivator, 1 disc harrow






Table S4 Energy equivalents of inputs and outputs
	
Variables
	Unit
	Content energy (MJ/Unit)
	Mass (kg)
	Life
(h)
	References

	Fertilizers
	
	
	
	
	

	Nitrogen (N)
	kg
	74.2
	
	
	Lockeretz (1980), Tsatsarelis (1993)

	Phosphorus (P)
	kg
	13.7
	
	
	Lockeretz (1980), Tsatsarelis (1993)

	Potassium (K)
	kg
	9.7
	
	
	Lockeretz (1980), Tsatsarelis 1993)

	Calcium (Ca)
	kg
	8.8
	
	
	Pimentel (1980)

	Magnesium (Mg)
	kg
	8.8
	
	
	Pimentel (1980)

	Sulphur (S)
	kg
	3
	
	
	Mudahar and Hignett (1987)

	Zinc (Zn)
	kg
	8.4
	
	
	Pimentel (1980)

	Insecticides
	kg
	363.6
	
	
	Kaltsas et al. (2007)

	Paraffin
	l
	46
	
	
	Tsatsarelis (1993)

	Fungicides
	kg
	99
	
	
	Kaltsas et al. (2007)

	Herbicides
	kg
	418
	
	
	Kavargyris et al. (2009)

	Oil
	l
	47.3
	
	
	Cervinka (1980)

	Electricity
	kWh
	12.1
	
	
	Jarach (1985)

	Machinery
	
	
	
	
	

	Tractor 33,5 kW
	h
	28.89
	3036
	15000
	Tsatsarelis (1992) (adapted)

	Tractor 41 kW
	h
	35.36
	3716
	15000
	Tsatsarelis (1992) (adapted)

	Tractor 37,3 kW
	h
	32.37
	3380
	15000
	Tsatsarelis (1992) (adapted)

	Destroyer
	h
	17.7
	300
	2500
	Tsatsarelis and Koundouras (1994) (adapted)

	Bulletin
	h
	23.8
	250
	1500
	Tsatsarelis (1992)

	Backpack sprayer
	h
	1.7
	18
	1500
	Tsatsarelis (1993)

	Vehicle
	h
	14.28
	1500
	15000
	Tsatsarelis (1992) (adapted)

	Secateurs (fuel)
	h
	1
	10.5
	1500
	Tsatsarelis (1993)

	Electric scissors
	h
	0.952
	10
	1500
	Tsatsarelis (1991) (adapted)

	Tools (Secateurs)
	h
	0.05
	
	
	Kaltsas et al. (2007) (adapted)

	Human Labor
	h
	2.2
	
	
	Pimentel and Pimentel (1996)

	Maize
	kg
	14.7
	
	
	Šarauskis et al. 2014
	Cotton
	kg
	11.8
	
	
	Erdal et al. 2007
	Wheat
	kg
	14.48
	
	
	Kuesters and Lammel 1999



Table S5 Emission factors
	Item/process
	Factor
	Reference
	Factor

	Fertilizers
	
	
	

	  N
	5.66 (kg CO2eq kg N-1)1
	Kool et al. 2012
	Global average for the production/distribution (Gradle to gate). Range: 3.42-8.43 kg CO2 eq/kg N

	  P
	1.36 (kg CO2-eq kg P-1)
	Kool et al. 2012
	Global average for the production/distribution (Gradle to gate). Range: 0.14-2.15 kg CO2 eq/kg P

	  K
	1.23 (kg CO2eq kg K-1)
	Kool et al. 2012
	Global average for the production/distribution (Gradle to gate). Range: 0.36-1.91 kg CO2 eq/kg K

	N2O emissions from soil
	dimensionless
	
	

	Constant
	
	
	

	Factor: Fertilizers
	-0.41/-1.527/0
	Hillier et al. (2011)
	The values are applied to the equations 1 and 2 and are for N2O/NO/NH3, respectively. The same applies to the respective factors presented below.  

	  Compound of NPK fertilizer
	0.0037/0.0062/-1.064
	Hillier et al. (2011)
	Values for the Bouwman et al. (2002) model presented are for N2O/NO/NH3, respectively. Factor values are dimensionless. More values could be found in Hillier et al. (2011).

	crop type
	
	
	

	  Maize/cotton/wheat
	0/0/-0.045
	
	

	Soil texture
	
	
	

	  Medium
	-0.47/0/0
	
	

	  Fine
	0/0/0
	
	

	Soil Organic Carbon
	
	
	

	  SOC 1-3%
	0.14/0/0
	
	

	PH
	
	
	

	  5.5-7.3
	0.11/0/-0.933
	
	

	Climate
	
	
	

	  Warm
	0/0/-0.402
	
	

	Pesticides
	kg CO2-eq/treatment/ha
	
	

	- Average value for fungicides, herbicides, insecticides
	20.5
	Hillier et al. (2011)
	-

	Residue management
	kg gas/kg residue
	
	

	- Incorporated
	0/0
	Hillier et al. (2011)
	The values represent CH4 and N2O emissions, respectively.

	Electricity and diesel for farm operations and transportation
	kg CO2-eq/MJ energy
	
	

	- Electricity 
	0.662
	EEA (2020)  
	Electricity use for irrigation, 

	- Diesel
	3.11
	Hillier et al. (2011)
	Diesel consumption from farm operations and transportation was 



Table S6 Mean values, along with the descriptive statistics (minimum, median, maximum, standard deviation SD, coefficient of variance CV and standard error of mean SE) of the production factors and the agri-environmental indices of maize cultivation
	 Variables
	Min
	Med
	Max
	Mean
	SE
	SD
	CV

	Human Labor (MJ ha-1)
	660.0
	759.0
	1122.0
	800.7
	45.7
	144.5
	0.18

	Fuel (MJ ha-1)
	3169.1
	3784.0
	4730.0
	3915.6
	145.1
	458.8
	0.12

	Irrigation (MJ ha-1)
	20152.2
	38467.8
	56665.1
	38872.9
	3325.6
	10516.4
	0.27

	Fertilization (MJ ha-1)
	16050.0
	20171.0
	24680.0
	20656.1
	944.9
	2988.2
	0.14

	Insecticides (MJ ha-1)
	0.0
	181.8
	254.5
	163.6
	22.0
	69.6
	0.43

	Herbicides (MJ ha-1)
	1393.3
	1672.0
	2090.0
	1726.9
	56.0
	177.0
	0.1

	Fungicides (MJ ha-1)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	Machinery (MJ ha-1)
	8280.0
	8828.1
	9315.0
	8846.9
	104.6
	330.9
	0.04

	Energy inputs (MJ ha-1)
	55400.3
	71822.5
	92583.2
	74982.7
	3680.0
	11637.2
	0.16

	Production (kg ha-1)
	11500.0
	14750.0
	17000.0
	14550.0
	579.5
	1832.6
	0.13

	Energy outputs (MJ ha-1)
	169050.0
	216825.0
	249900.0
	213885.0
	8518.8
	26938.9
	0.13

	Energy Use Efficiency
	1.8
	2.8
	4.2
	2.9
	0.2
	0.6
	0.22

	Carbon footprint  (CO2 eq kg-1)
	10855.9
	12968.2
	15910.3
	13337.5
	463.5
	1465.8
	0.11

	Blue Water  (m3 H2O eq kg-1)
	1100.0
	2050.0
	2800.0
	1987.9
	167.5
	529.7
	0.27

	Green Water (m3 H2O eq kg-1)
	1668.0
	1668.0
	1668.0
	1668.0
	0.0
	0.0
	0

	Total Water (m3 H2O eq kg-1)
	2768.0
	3718.0
	4468.0
	3655.9
	167.5
	529.7
	0.14



Table S7 Mean values, along with the descriptive statistics (minimum, median, maximum, standard deviation SD, coefficient of variance CV and standard error of mean SE) of the production factors and the agri-environmental indices of cotton cultivation
	 Variables
	Min
	Med
	Max
	Mean
	SE
	SD
	CV

	Human Labor (MJ ha-1)
	924.0
	1022.4
	1122.0
	1029.8
	25.6
	81.0
	0.08

	Fuel (MJ ha-1)
	4887.6
	5766.6
	7142.3
	5913.1
	204.9
	647.9
	0.11

	Irrigation (MJ ha-1)
	52125.9
	79005.2
	145635.2
	85931.6
	8567.6
	27093.2
	0.32

	Fertilization (MJ ha-1)
	3242.0
	4423.5
	6484.0
	4588.7
	386.5
	1222.3
	0.27

	Insecticides (MJ ha-1)
	363.6
	573.7
	1090.8
	657.5
	71.2
	225.3
	0.34

	Herbicides (MJ ha-1)
	2090.0
	2508.0
	2926.0
	2466.0
	97.4
	308.1
	0.12

	Fungicides (MJ ha-1)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	Machinery (MJ ha-1)
	5175.0
	9093.1
	11902.5
	9126.9
	630.3
	1993.1
	0.22

	Energy inputs (MJ ha-1)
	75562.9
	104083.7
	171366.8
	109713.5
	8729.5
	27605.1
	0.25

	Production (kg ha-1)
	3000.0
	3800.0
	4800.0
	3860.0
	221.7
	701.1
	0.18

	Energy outputs (MJ ha-1)
	35400.0
	44840.0
	56640.0
	45548.0
	2616.2
	8273.1
	0.18

	Energy Use Efficiency
	0.3
	0.4
	0.7
	0.4
	0.0
	0.1
	0.29

	Carbon footprint  (CO2 eq kg-1)
	16350.4
	19084.1
	23362.6
	19539.7
	637.2
	2014.9
	0.10

	Blue Water  (m3 H2O eq kg-1)
	2222.0
	2510.0
	3000.0
	2615.1
	87.4
	276.4
	0.11

	Green Water (m3 H2O eq kg-1)
	1623.0
	1623.0
	1623.0
	1623.0
	0.0
	0.0
	0.00

	Total Water (m3 H2O eq kg-1)
	3845.0
	4133.0
	4623.0
	4238.1
	87.4
	276.4
	0.07






Table S8 Mean values, along with the descriptive statistics (minimum, median, maximum, standard deviation SD, coefficient of variance CV and standard error of mean SE) of the production factors and the agri-environmental indices of wheat cultivation
	 Variables
	Min
	Med
	Max
	Mean
	SE
	SD
	CV

	Human Labor (MJ ha-1)
	204.0
	337.5
	495.0
	345.0
	24.2
	76.7
	0.22

	Fuel (MJ ha-1)
	2724.4
	3458.9
	4777.3
	3541.3
	199.7
	631.3
	0.18

	Irrigation (MJ ha-1)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	Fertilization (MJ ha-1)
	8105.0
	9549.0
	11952.0
	9658.9
	475.3
	1503.2
	0.16

	Insecticides (MJ ha-1)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	Herbicides (MJ ha-1)
	1393.3
	2119.9
	4180.0
	2277.1
	259.9
	821.9
	0.36

	Fungicides (MJ ha-1)
	79.2
	111.4
	118.8
	104.2
	4.5
	13.5
	0.13

	Machinery (MJ ha-1)
	5520.0
	6934.5
	8280.0
	6980.8
	320.7
	1014.1
	0.15

	Energy inputs (MJ ha-1)
	19404.7
	23242.4
	26960.2
	22896.9
	711.4
	2249.7
	0.10

	Production (kg ha-1)
	2500.0
	4100.0
	6000.0
	4270.0
	323.9
	1024.2
	0.24

	Energy outputs (MJ ha-1)
	36200.0
	59368.0
	86880.0
	61829.6
	4689.8
	14830.5
	0.24

	Energy Use Efficiency
	1.3
	2.7
	4.2
	2.7
	0.2
	0.8
	0.28

	Carbon footprint  (CO2 eq kg-1)
	9622.9
	11907.2
	16007.4
	12163.3
	620.9
	1963.5
	0.16

	Blue Water  (m3 H2O eq kg-1)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	Green Water (m3 H2O eq kg-1)
	2805.0
	2805.0
	2805.0
	2805.0
	0.0
	0.0
	0.00

	Total Water (m3 H2O eq kg-1)
	2805.0
	2805.0
	2805.0
	2805.0
	0.0
	0.0
	0.00


















[bookmark: _Hlk192865747]Table S9 Bias corrected accelerated confidence intervals (BCa) 95% of the means along with their standard error (SE) and the standard deviation (SD)
	
	Maize
	Cotton
	Wheat

	
	
	
	
	Bca 95% confidence interval
	
	
	
	Bca 95% confidence interval
	
	
	
	Bca 95% confidence interval

	Variables
	Mean
	SE
	SD
	Lower
	Upper
	Mean
	SE
	SD
	Lower
	Upper
	Mean
	SE
	SD
	Lower
	Upper

	Human Labor (MJ ha-1)
	800.70
	44.95
	144.5
	722.28
	891.96
	1029.75
	25.20
	81
	984.20
	1078.02
	348.67
	27.14
	76.7
	283.36
	414.00

	Fuel (MJ ha-1)
	3915.58
	141.67
	458.8
	3612.53
	4255.54
	5913.10
	208.21
	647.9
	5523.36
	6341.70
	3553.69
	223.74
	631.3
	3155.29
	4007.12

	Irrigation (MJ ha-1)
	38872.92
	3326.16
	10516.4
	32419.82
	44979.24
	85931.55
	8003.70
	27093.2
	71611.76
	103013.79
	0.00
	0.00
	0
	 
	 

	Fertilization (MJ ha-1)
	20656.10
	927.50
	2988.2
	18631.34
	22691.60
	4588.66
	375.48
	1222.3
	3890.25
	5287.50
	9645.11
	529.06
	1503.2
	8608.69
	10597.48

	Insecticides (MJ ha-1)
	163.62
	21.45
	69.6
	117.34
	201.63
	657.54
	70.97
	225.3
	532.11
	793.29
	0.00
	0.00
	0
	 
	 

	Herbicides (MJ ha-1)
	1726.89
	55.26
	177
	1614.91
	1858.85
	2466.00
	98.40
	308.1
	2269.14
	2664.25
	2251.45
	286.39
	821.9
	1753.04
	2869.83

	Fungicides (MJ ha-1)
	0.00
	0.00
	0
	 
	 
	0.00
	0.00
	0
	 
	 
	104.22
	4.49
	13.5
	92.92
	113.95

	Machinery (MJ ha-1)
	8846.88
	103.66
	330.9
	8661.09
	9021.34
	9126.88
	639.54
	1993.1
	7690.69
	10478.42
	6893.97
	345.05
	1014.1
	6153.30
	7629.00

	Energy inputs (MJ ha-1)
	74982.69
	3703.41
	11637.2
	66738.63
	82124.64
	109713.48
	8174.09
	27605.1
	95327.78
	126636.60
	22797.11
	785.59
	2249.7
	21178.43
	24391.81

	Production (kg ha-1)
	14550.00
	549.40
	1832.6
	13500.00
	15583.33
	3860.00
	215.17
	701.1
	3435.91
	4250.00
	4188.89
	345.51
	1024.2
	3619.17
	4800.00

	Energy outputs (MJ ha-1)
	213885.00
	8076.15
	26938.9
	198450.00
	229075.00
	45548.00
	2538.99
	8273.1
	40543.78
	50150.00
	60655.11
	5003.05
	14830.5
	52405.65
	69504.00

	Energy Use Efficiency
	2.93
	0.20
	0.6
	2.55
	3.33
	0.43
	0.04
	0.1
	0.37
	0.51
	2.71
	0.26
	0.8
	2.29
	3.21

	Carbon footprint  (CO2 eq kg-1)
	13337.45
	452.48
	1465.8
	12353.04
	14413.93
	19539.74
	647.52
	2014.9
	18327.66
	20872.67
	12201.97
	695.83
	1963.5
	10962.95
	13612.15

	Blue Water  (m3 H2O eq kg-1)
	1987.90
	171.89
	529.7
	1587.19
	2379.07
	2615.10
	85.89
	276.4
	2434.24
	2796.58
	0.00
	0.00
	0
	 
	 

	Green Water (m3 H2O eq kg-1)
	1668.00
	0.00
	0
	 
	 
	1623.00
	0.00
	0
	 
	 
	2805.00
	0.00
	0
	 
	 

	Total Water (m3 H2O eq kg-1)
	3655.90
	171.89
	529.7
	3255.19
	4047.07
	4238.10
	85.89
	276.4
	4057.24
	4419.58
	2805.00
	0.00
	0
	 
	 










Table S10 Bias corrected accelerated confidence intervals (BCa) 95% of the medians along with their standard error (SE) and the standard deviation (SD)
	
	Maize
	Cotton
	Wheat

	
	
	
	
	BCa 95% 
confidence interval
	
	
	
	BCa 95% 
confidence interval
	
	
	
	BCa 95% 
confidence interval

	 Variables
	Median
	SE
	SD
	Lower
	Upper
	Median
	SE
	SD
	Lower
	Upper
	Median
	SE
	SD
	Lower
	Upper

	Human Labor (MJ ha-1)
	759.00
	44.95
	64.67
	684.00
	891.00
	1022.40
	25.20
	45.83
	950.40
	1122.00
	345.00
	27.14
	24.07
	337.50
	345.00

	Fuel (MJ ha-1)
	3784.00
	141.67
	166.44
	3724.85
	4111.10
	5766.60
	208.21
	226.32
	5439.50
	6716.60
	3488.30
	223.74
	293.08
	3121.80
	4004.70

	Irrigation (MJ ha-1)
	38467.83
	3326.16
	3935.79
	32902.32
	47722.80
	79005.20
	8003.70
	8014.47
	68873.07
	106368.03
	0.00
	0.00
	0.00
	
	

	Fertilization (MJ ha-1)
	20171.00
	927.50
	1340.01
	18050.50
	24018.00
	4423.50
	375.48
	624.47
	3436.00
	5722.46
	9509.00
	529.06
	916.14
	8205.00
	11073.00

	Insecticides (MJ ha-1)
	181.80
	21.45
	17.30
	181.80
	181.80
	573.68
	70.97
	88.41
	484.80
	968.54
	0.00
	0.00
	0.00
	
	

	Herbicides (MJ ha-1)
	1672.00
	55.26
	51.57
	1672.00
	1783.95
	2508.00
	98.40
	138.66
	2090.00
	2508.00
	2090.00
	286.39
	327.47
	1672.00
	2508.00

	Fungicides (MJ ha-1)
	0.00
	0.00
	0.00
	
	
	0.00
	0.00
	0.00
	
	
	111.37
	4.49
	6.97
	99.00
	113.14

	Machinery (MJ ha-1)
	8828.13
	103.66
	136.90
	8625.00
	9056.25
	9093.13
	639.54
	865.91
	7820.00
	10867.50
	6624.00
	345.05
	601.55
	6062.13
	7762.50

	Energy inputs (MJ ha-1)
	71822.51
	3703.41
	5200.13
	65465.98
	89223.30
	104083.70
	8174.09
	8195.91
	89539.80
	129021.66
	23145.00
	785.59
	1096.18
	20577.60
	24114.50

	Production (kg ha-1)
	14750.00
	549.40
	753.35
	13500.00
	16000.00
	3800.00
	215.17
	373.58
	3200.00
	4500.00
	4000.00
	345.51
	393.62
	3700.00
	4500.00

	Energy outputs (MJ ha-1)
	216825.00
	8076.15
	11074.25
	198450.00
	235200.00
	44840.00
	2538.99
	4408.25
	37760.00
	53100.00
	57920.00
	5003.05
	5699.69
	53576.00
	65160.00

	Energy Use Efficiency
	2.83
	0.20
	0.18
	2.54
	3.32
	0.38
	0.04
	0.04
	0.33
	0.52
	2.61
	0.26
	0.26
	2.45
	2.98

	Carbon footprint  
(CO2 eq kg-1)
	12968.24
	452.48
	524.39
	12719.96
	13960.52
	19084.13
	647.52
	703.87
	18066.85
	22038.63
	11998.61
	695.83
	911.49
	10858.80
	13604.62

	Blue Water 
 (m3 H2O eq kg-1)
	2050.00
	171.89
	249.96
	1600.00
	2450.00
	2510.00
	85.89
	136.34
	2333.00
	3000.00
	0.00
	0.00
	0.00
	
	

	Green Water 
(m3 H2O eq kg-1)
	1668.00
	0.00
	0.00
	
	
	1623.00
	0.00
	0.00
	
	
	2805.00
	0.00
	0.00
	
	

	Total Water 
(m3 H2O eq kg-1)
	3718.00
	171.89
	249.96
	3268.00
	4118.00
	4133.00
	85.89
	136.34
	3956.00
	4623.00
	2805.00
	0.00
	0.00
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