Supplementary Materials

Table S1. Major fertilizer policies of the Government of India implemented since the 1950s
	Year
	Policy

	1957
	Fertilizer Control Order

	1966
	Marketing of fertilizers liberalized

	1973
	Fertilizer Movement Control Order

	1976
	Introduced fixed subsidy on phosphatic fertilizers

	1977
	Retention Price Scheme (RPS) for nitrogenous fertilizers

	1979
	RPS for phosphatic and complex fertilizers

	1992
	Decontrol of phosphatic and potassic fertilizers

	1992
	Ad-hoc concession on phosphatic and complex fertilizers

	2003
	New Pricing Scheme

	2008
	Nutrient based pricing of subsidized fertilizers

	2010 
	Nutrient Based Subsidy (NBS) 

	2015 
	New urea policy to maximize indigenous production

	2015
	Mandatory production of neem oil coated urea

	2021/22
	Substantial hike in the NBS of phosphatic and potassic fertilizers

















Table S2.  Fertilizer consumption and different parameters in the 13 highest fertilizer-consuming states and their districts in India

	State
	Fertilizer consumption in 2022-23

	Proportion of irrigated area in gross cropped area in 2020-21 (%)
	Number of districts consuming fertilizer kg (N + P2O5 + K2O)/ha in 2022-23
	Proportion of cropped area under food grains in 2020-21 (%)

	
	Mt (N + P2O5 + K2O)
	kg (N + P2O5 + K2O)/ha†
	
	More than 200
	100 - 200
	Less than 100
	

	Uttar Pradesh
	5.256
	193.9
	84.8
	39 (52)§
	33 (44)
	3 (4)
	76.2

	Maharashtra
	2.823
	113.3
	21.7
	0 (0)
	17 (50)
	17 (50)
	45.5

	Madhya Pradesh
	2.805
	93.8
	54.4
	1 (2)
	24 (46)
	27 (52)
	66.0

	Karnataka
	2.059
	138.1
	40.7
	13 (43)
	11 (37)
	6 (20)
	56.9

	Punjab
	1.890
	241.2
	98.1
	19 (86)
	3 (14)
	0 (0)
	86.9

	Rajasthan
	1.826
	70.0
	44.7
	0 (0)
	13 (39)
	20 (61)
	59.6

	Gujarat
	1.811
	123.0
	68.3
	9 (27)
	14 (43)
	10 (30)
	30.9

	Andhra Pradesh
	1.769
	238.8
	53.8
	17 (65)
	7 (27)
	2 (8)
	58.1

	Telangana
	1.713
	202.0
	66.5
	12 (36)
	18 (55)
	3 (9)
	62.3

	Bihar
	1.636
	225.2
	75.6
	15 (39)
	22 (58)
	1 (3)
	87.9

	West Bengal
	1.615
	158.2
	65.7
	7 (35)
	9 (45)
	4 (20)
	64.8

	Haryana
	1.357
	206.7
	99.1
	12 (55)
	8 (36)
	2 (9)
	70.1

	Tamil Nadu
	1.047
	170.0
	58.6
	9 (24)
	20 (54)
	8 (22)
	62.0

	India
	29.844
	138.1
	55.0
	172 (28)
	233 (37)
	217 (35)
	63.1


†Gross cropped area basis
§Figures in parenthesis depict the percentage
Data Source: Fertiliser Association of India (2023)








Table S3. Fertilizer consumption in India by the size of the farm and extent of area under irrigation in 2016-17
	Farm size classifica-tion
	Size group (ha)
	Irrigated/
Unirrigated
	Gross cropped area (M ha)
	Area treated with fertilizers (%)
	Rate of fertilizer (N + P2O5 + K2O) application (kg/ha)
	Proportion of total fertilizer consumed (%)

	Marginal
	< 1
	Irrigated
	25.173
	81.3
	251.3
	21.10

	
	
	Unirrigated
	23.507
	63.8
	146.6
	9.00

	Small
	1 – 1.99
	Irrigated
	22.215
	92.6
	191.1
	16.12

	
	
	Unirrigated
	22.209
	68.6
	121.2
	7.58

	Semi-medium
	2 – 3.99
	Irrigated
	22.756
	93.8
	184.7
	16.17

	
	
	Unirrigated
	23.244
	67.7
	115.4
	7.44

	Medium
	4 – 9.99
	Irrigated
	19.175
	93.2
	184.6
	13.52

	
	
	Unirrigated
	19.402
	59.0
	96.2
	4.51

	Large
	>10
	Irrigated
	6.934
	90.5
	136.6
	3.52

	
	
	Unirrigated
	8.185
	40.9
	73.9
	1.01

	All groups
	
	Irrigated
	96.253
	89.9
	198.7
	70.42

	
	
	Unirrigated
	96.187
	63.2
	128.6
	29.58


Source of data: Fertiliser Association of India (2023)

Figure S1. Fertilizer consumption per ha in the top 20 fertilizer-consuming states as a function of the percentage of gross cropped area under irrigation in 2020-21. Data source: Fertiliser Association of India (2023). N=Nitrogen, P2O5=Phosphorus, K2O=Potassium
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Figure S2. Food grain production in the top 12 fertilizer-consuming states in India and per hectare application of fertilizer nitrogen (N) and phosphorus (P2O5) from 2004 to 2021. Data source: Government of India (2008, 2011, 2014, 2017, 2020, 2023). N=Nitrogen, P2O5=Phosphorus, K2O=Potassium
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Figure S3. Food grain production as a function of per hectare fertilizer [nitrogen (N) + phosphorus (P2O5) + potassium (K2O)] consumption in India from 1961 to 2021. Data source: Fertiliser Association of India (2023)
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Figure S4.  Percentage of rural population below the poverty line as a function of per ha fertilizer [nitrogen (N) + phosphorus (P2O5) + potassium (K2O)] consumption in major fertilizer-consuming states in India in 2011-12.  Data source: Government of India (2014, 2023)
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Figure S5. Gross value added by crop production at constant (2011-12) basic prices as a function of fertilizer [nitrogen (N) + phosphorus (P2O5) + potassium (K2O)] consumption in India from 2004 to 2021. Data source: Government of India (2023)
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