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Table S1 Classification criteria for small, medium and large scale
	Livestock species
	Small
	Medium
	Large
	VeryL
	SuperL

	Swine
	30-100
	100-1000
	1000-5000
	5000-10000
	>10000

	Dairy cattle
	10-50
	50-500
	500-1000
	1000-5000
	>5000

	Layer chicken
	300-1000
	1000-10000
	10000-50000
	50000-100000
	>100000

	Broiler chicken
	300-1000
	1000-10000
	10000-50000
	50000-100000
	>100000




Table S2 The crude protein content of feed
	Livestock species
	Scale
	Crude protein content (%)
	Reference

	Swine
	Small
	15.7
	1

	
	Medium
	15.9
	

	
	Large
	14.6
	

	Dairy
	Small
	8
	2

	
	Medium
	11
	

	
	Large
	14.5
	

	Layer chicken
	Small
	16.5
	3, 4

	
	Medium
	16.5
	

	
	Large
	16
	

	Broiler chicken
	Small
	20
	5, 6

	
	Medium
	17
	

	
	Large
	16
	





Table S3 Number and classification of livestock farms in each farm group for swine production system
	
	Average group scale
(100 pig units)
	Group range 
(100 pig units)
	Number of farms

	1
	0.5
	0.3-0.9
	1

	2
	1
	1-1.9
	115

	3
	2
	2-2.9
	530

	4
	3
	3-3.9
	1241

	5
	4
	4-4.9
	6875

	6
	5
	5-5.9
	7546

	7
	6
	6-6.9
	10895

	8
	7
	7-7.9
	11405

	9
	8
	8-8.9
	9050

	10
	9
	9-9.9
	10742

	11
	10
	10-10.9
	10888

	12
	11
	11-11.9
	10863

	13
	12
	12-12.9
	9702

	14
	13
	13-13,9
	6375

	15
	14
	14-14.9
	8537

	16
	15
	15-15.9
	5855

	17
	16
	16-16.9
	4707

	18
	17
	17-17.9
	6149

	19
	18
	18-18.9
	5259

	20
	19
	19-19.9
	3577

	21
	20
	20-21.9
	2209

	22
	22
	22-23.9
	2274

	23
	24
	24-25.9
	9076

	24
	26
	26-27.9
	2915

	25
	28
	28-29.9
	1649

	26
	30
	30-39.9
	685

	27
	40
	40-49.9
	852

	28
	50
	50-59.9
	195

	29
	60
	60-69.9
	303

	30
	70
	70-79.9
	772

	31
	80
	80-89.9
	1

	32
	90
	90-99.9
	115

	33
	100
	>100
	530





Table S4 Number and classification of livestock farms in each farm group for dairy cattle production system
	
	Average group scale
(100 pig units)
	Group range 
(100 pig units)
	Number of farms

	1
	1
	1-1.9
	0

	2
	2
	2-3.9
	0

	5
	4
	4-5.9
	4

	6
	6
	6-7.9
	1

	7
	8
	8-8.9
	2

	8
	10
	10-11.9
	107

	9
	12
	12-13.9
	65

	10
	14
	14-15.9
	39

	11
	16
	16-17.9
	127

	12
	18
	18-19.9
	79

	13
	20
	20-21.9
	139

	14
	22
	22-23,9
	120

	15
	24
	24-25.9
	196

	16
	26
	26-27.9
	135

	17
	28
	28-29.9
	147

	18
	30
	30-31.9
	165

	19
	32
	32-33.9
	108

	20
	34
	34-35.9
	131

	21
	36
	36-37.9
	127

	22
	38
	38-39.9
	193

	23
	40
	40-41.9
	113

	24
	42
	42-43.9
	305

	25
	44
	44-45.9
	234

	26
	46
	46-47.9
	101

	27
	48
	48-49.9
	189

	28
	50
	50-59.9
	692

	29
	60
	60-69.9
	357

	30
	70
	70-79.9
	419

	31
	80
	80-89.9
	205

	32
	90
	90-99.9
	104

	33
	100
	>100
	1235





Table S5 Number and classification of livestock farms in each farm group for layer chicken production system
	
	Average group scale
(100 pig units)
	Group range 
(100 pig units)
	Number of farms

	1
	0.5
	0.3-0.9
	4

	2
	1
	1-1.9
	46

	3
	2
	2-2.9
	2554

	4
	3
	3-3.9
	12961

	5
	4
	4-4.9
	17915

	6
	5
	5-5.9
	20874

	7
	6
	6-6.9
	16254

	8
	7
	7-7.9
	9790

	9
	8
	8-8.9
	6494

	10
	9
	9-9.9
	4556

	11
	10
	10-10.9
	4065

	12
	11
	11-11.9
	2183

	13
	12
	12-12.9
	1567

	14
	13
	13-13,9
	869

	15
	14
	14-14.9
	945

	16
	15
	15-15.9
	941

	17
	16
	16-16.9
	776

	18
	17
	17-17.9
	445

	19
	18
	18-18.9
	296

	20
	19
	19-19.9
	511

	21
	20
	20-21.9
	559

	22
	22
	22-23.9
	321

	23
	24
	24-25.9
	211

	24
	26
	26-27.9
	136

	25
	28
	28-29.9
	548

	26
	30
	30-39.9
	415

	27
	40
	40-49.9
	221

	28
	50
	50-59.9
	102

	29
	60
	60-69.9
	91

	30
	70
	70-79.9
	32

	31
	80
	80-89.9
	9

	32
	90
	90-99.9
	128

	33
	100
	>100
	4





Table S6 Number and classification of livestock farms in each farm group for broiler chicken production system
	
	Average group scale
(100 pig units)
	Group range 
(100 pig units)
	Number of farms

	1
	0.5
	0.3-0.9
	9

	2
	1
	1-1.9
	418

	3
	2
	2-2.9
	2333

	4
	3
	3-3.9
	11477

	5
	4
	4-4.9
	13877

	6
	5
	5-5.9
	7574

	7
	6
	6-6.9
	12338

	8
	7
	7-7.9
	6005

	9
	8
	8-8.9
	3673

	10
	9
	9-9.9
	3761

	11
	10
	10-10.9
	4572

	12
	11
	11-11.9
	2483

	13
	12
	12-12.9
	1806

	14
	13
	13-13,9
	2283

	15
	14
	14-14.9
	2824

	16
	15
	15-15.9
	1139

	17
	16
	16-16.9
	767

	18
	17
	17-17.9
	2308

	19
	18
	18-18.9
	813

	20
	19
	19-19.9
	1096

	21
	20
	20-21.9
	1206

	22
	22
	22-23.9
	1942

	23
	24
	24-25.9
	670

	24
	26
	26-27.9
	1141

	25
	28
	28-29.9
	519

	26
	30
	30-39.9
	1495

	27
	40
	40-49.9
	315

	28
	50
	50-59.9
	210

	29
	60
	60-69.9
	140

	30
	70
	70-79.9
	123

	31
	80
	80-89.9
	96

	32
	90
	90-99.9
	124

	33
	100
	>100
	760





Table S7 The abbreviations of all agriculture regions and the provinces included
	Agricultural region
	Abbreviation
	Province
	Abbreviation

	Northern China Region
	NC
	Beijing
Tianjin
Hebei
Shanxi
Inner Mongolia
	BEJ
TAJ
HEB
SHX
NEG

	Eastern China Region
	EC
	Shanghai
Jiangsu
Zhejiang
Anhui
Fujian
Jiangxi
Shandong
	SHH
JSU
ZHJ
ANH
FUJ
JXI
SHD

	Northwest Region
	NW
	Shaanxi
Gansu
Qinghai
Ningxia
Xinjiang
	SHA
GAS
QIH
NXA
XIN

	Northeast Region
	NE
	Liaoning
Jilin
Heilongjiang
	LIA
JIL
HLJ

	Southwest Region
	SW
	Chongqing
Sichuan
Guizhou
Yunnan
Xizang
	CHO
SCH
GUI
YUN
TIB

	Central and Southern China Region
	CS
	Henan
Hubei
Hunan
Guangdong
Guangxi
Hainan
	HEN
HUB
HUN
GUD
GXI
HAN
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