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[bookmark: OLE_LINK52]Figure A1. The undesired output/desired output in six regions of China.
[bookmark: OLE_LINK53]Table A1  The eco-efficiency/TFP scores from the SBM model across 30 provinces in China, 2004–2018.
	Province/Year
	2004
	2006
	2008
	2010
	2012
	2014
	2016
	2018
	Ranks

	Beijing
	0.657/0.69
	0.525/0.595
	0.901/0.924
	0.499/0.572
	0.615/0.64
	0.775/0.776
	0.748/0.734
	0.793/0.836
	26/27

	Tianjin
	1.059/1.071
	0.933/0.979
	1.236/1.248
	1.111/1.111
	0.878/0.925
	1.045/1.043
	0.867/0.865
	0.838/0.871
	10/7

	Hebei
	0.836/0.885
	0.793/0.852
	1.054/1.053
	1.075/1.077
	1.049/1.048
	1.044/1.044
	0.968/1
	1.03/1.03
	20/17

	Shanxi
	0.79/0.825
	0.914/0.931
	0.866/0.938
	0.872/0.891
	0.798/0.897
	0.973/0.996
	0.953/0.98
	0.781/0.836
	23/21

	Inner Mongolia
	1.112/1.256
	0.783/0.841
	0.961/0.995
	1.068/1.147
	1.029/1.06
	1.05/1.107
	1.149/1.403
	0.863/0.941
	6/2

	Liaoning
	0.634/0.73
	0.816/0.871
	0.883/0.986
	0.665/0.78
	0.69/0.726
	0.681/0.747
	0.592/0.628
	0.557/0.618
	27/24

	Jilin
	0.706/0.693
	0.842/0.928
	0.761/0.842
	0.653/0.76
	0.695/0.785
	0.711/0.801
	0.649/0.715
	0.627/0.658
	24/26

	Heilongjiang
	0.921/0.952
	0.844/0.929
	0.8/0.869
	0.705/0.77
	0.723/0.73
	1.004/0.931
	1.011/0.942
	0.935/0.981
	13/11

	Shanghai
	1.355/1.138
	1.206/0.877
	1.222/1.058
	1.34/1.052
	1.206/0.869
	1.164/1.055
	1.209/0.719
	1.079/1.002
	2/4

	Jiangsu
	1.311/1.075
	1.257/1.148
	1.123/0.919
	1.069/0.848
	1.112/1.019
	1.036/0.951
	1.05/0.982
	1.166/1.132
	3/6

	Zhejiang
	1.078/0.954
	0.845/0.782
	1.039/0.952
	0.935/0.737
	1.021/0.841
	1.036/0.913
	1.102/0.961
	1.068/1.012
	8/10

	Anhui
	0.971/0.93
	0.967/0.893
	0.878/0.885
	0.751/0.719
	0.874/0.788
	0.928/0.765
	0.902/0.701
	0.831/0.822
	11/13

	Fujian
	1.081/1.031
	1.155/1.136
	0.984/1.038
	1.088/0.957
	0.996/0.952
	0.971/0.884
	1/0.919
	1.176/1.185
	7/9

	Jiangxi
	—
	1.142/1.128
	1.014/0.93
	1.105/1.117
	1.208/1.151
	1.013/1.002
	0.905/0.818
	0.946/0.891
	30/30

	Shandong
	0.904/0.843
	1.026/0.981
	1.152/0.941
	1.079/0.813
	1.124/0.863
	1.115/0.816
	1.194/1.016
	1.339/1.028
	16/20

	Henan
	0.802/0.732
	0.712/0.719
	0.665/0.659
	0.827/0.673
	0.791/0.619
	1.021/0.8
	0.709/0.677
	0.809/0.813
	22/23

	Hubei
	0.672/0.607
	0.696/0.734
	0.719/0.762
	0.842/0.81
	0.786/0.776
	0.852/0.801
	0.85/0.845
	0.843/0.8
	25/28

	Hunan
	1.249/1.247
	0.918/0.919
	0.94/0.979
	0.906/0.931
	1.038/1.066
	1.222/1.249
	1.142/1.186
	1.136/1.192
	4/3

	Guangdong
	0.911/0.772
	0.868/0.872
	0.811/0.835
	0.758/0.752
	0.785/0.747
	0.908/0.824
	0.74/0.701
	0.926/0.898
	14/22

	Guangxi
	0.937/0.844
	0.928/0.837
	0.878/0.844
	1.018/0.949
	0.986/0.936
	1.091/1.022
	1.112/1.074
	1.19/1.16
	12/19

	Hainan
	1.077/1.058
	0.939/0.955
	1.019/0.821
	1.067/0.931
	1.011/0.976
	1.063/1.069
	0.87/0.788
	0.991/1.001
	9/8

	Chongqing
	0.599/0.711
	—
	1.024/0.932
	0.987/0.942
	0.994/1.006
	1.075/1.076
	1.062/1.062
	1.053/1.045
	28/25

	Sichuan
	0.896/0.865
	1.055/1.032
	1.07/1.06
	1.101/1.07
	1.064/1.061
	0.963/0.966
	0.951/0.976
	1.03/1.025
	18/18

	Guizhou
	0.859/0.924
	1.118/1.105
	0.851/0.845
	1.058/1.07
	1.054/1.069
	1.103/1.124
	1.104/1.095
	1.114/1.163
	19/14

	Yunnan
	0.804/0.885
	0.955/0.98
	0.788/0.822
	0.997/1.017
	1.066/1.09
	0.986/0.99
	0.98/0.997
	0.997/0.999
	21/16

	Shaanxi
	0.905/0.915
	0.945/0.991
	0.951/0.964
	1.026/1.041
	0.781/0.811
	0.786/0.806
	0.935/0.933
	0.862/0.891
	15/15

	Gansu
	0.538/0.597
	0.602/0.637
	0.767/0.814
	0.653/0.67
	0.729/0.733
	0.712/0.67
	0.727/0.716
	0.86/0.879
	29/29

	Qinghai
	1.409/1.412
	2.448/2.448
	1.128/1.128
	1.037/0.984
	0.965/0.959
	0.89/0.859
	1.091/1.015
	0.87/0.848
	1/1

	Ningxia
	0.901/0.932
	0.877/0.887
	0.874/0.851
	0.771/0.76
	0.825/0.736
	0.779/0.739
	0.844/0.859
	0.843/0.854
	17/12

	Xinjiang
	1.115/1.107
	0.875/0.895
	0.876/0.911
	0.716/0.691
	1.066/1.107
	0.663/0.615
	0.815/0.815
	1.017/1.007
	5/5

	Average
	0.908/0.9
	0.927/0.929
	0.93/0.92
	0.905/0.874
	0.918/0.887
	0.943/0.903
	0.927/0.889
	0.937/0.936
	


“—” means no data. 
The absence of statistical data in some provinces results in the absence of efficiency values. 
There is a great variation in eco-efficiency across provinces, ranging from 0.557 to 1.19 with a mean value of 0.937 in 2018. And the overall average eco-efficiency increased from 2004 to 2018.
[bookmark: OLE_LINK54]Table A2  Regression analysis on the price, technical efficiency, and technical progress index of hog production.
	　
	ML
	MLEFFCH
	MLTECH

	PRICE
	0.007(0.022)
	0.02***(0.006)
	−0.008(0.021)

	
	
	
	

	R2
	0.01
	0.54
	0.02


***Indicates significance at the 1% levels.
The standard error is shown in parentheses. 
The “PRICE” adopts the annual price of pork market, and we deflated it using the price index of the pork market.
In accordance with this study, the price indexes were expressed in 2003 constant prices. 
The sample period was 2005–2016 because the “PRICE” index only counts up to 2016.
[bookmark: OLE_LINK55]Table A3  Summary statistics of variables in the Tobit regression.
	
	Variable
	Obs.
	Mean
	S.D.
	Min
	Max

	
	ML
	414
	1.024235
	0.221187
	0.446094
	1.878281

	
	Large-scale
	392
	1.045169
	0.29708
	0.356202
	2.528874

	
	Medium-scale
	392
	1.041269
	0.275553
	0.447445
	2.298067

	
	Small-scale
	359
	1.037703
	0.26321
	0.470719
	1.934931

	Environment regulation factors
	FP
	420
	0.161905
	0.368803
	0
	1

	
	GIEC
	390
	0.013439
	0.006668
	0.002991
	0.042314

	Development of hog industry factors
	SHI
	420
	0.14338
	0.06121
	0.016118
	0.365597

	
	DSFG
	420
	4.501904
	1.403546
	0.296976
	6.090496

	
	CLFS
	413
	5.423296
	1.870877
	0.262364
	8.28959

	
	PRICE
	420
	10.71826
	5.167272
	5.920777
	97.10138

	
	L1. PRICE
	420
	10.84826
	6.009947
	5.920777
	97.10138

	
	MAI
	420
	0.973057
	0.360437
	0.154708
	1.691747

	Regional development factors
	RED
	420
	8.5748
	0.624079
	6.316107
	9.947689

	
	UR
	420
	0.534867
	0.139157
	0.2687
	0.896

	
	TC
	420
	6.964019
	0.77028
	4.369525
	8.275311

	
	RHC
	420
	7.59258
	0.643933
	5.458665
	9.837992



North	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	4.5970955493092401E-2	4.9554974051052102E-2	4.7733734019585403E-2	3.84546528830738E-2	4.5626300396146999E-2	4.7592541871177202E-2	4.3195723364467399E-2	4.24763756252175E-2	5.0471217845085903E-2	5.0350254134742298E-2	5.3069687245239E-2	4.85854587970048E-2	5.1849277489031197E-2	5.7572952971233098E-2	5.67194513700124E-2	Northeast	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	4.0346412357683797E-2	4.8394634994191603E-2	3.81646550954991E-2	3.5015699500126299E-2	4.6513442320407203E-2	4.2749029307418897E-2	4.0870473204493003E-2	4.0279317531406303E-2	4.47752338349676E-2	4.4392824236103003E-2	4.5538779602707198E-2	4.2972980411505698E-2	4.7704892883939101E-2	5.1501368648718703E-2	5.4311106419517398E-2	East	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2.2772930258529001E-2	2.7195502780152401E-2	2.27616919948616E-2	2.0610369158051398E-2	2.59001461091014E-2	2.7414819041831299E-2	2.4220017920513301E-2	2.42317080351632E-2	2.8356134192376401E-2	2.7458002833005701E-2	2.82110099210637E-2	2.5893848332605399E-2	2.8189649894030298E-2	3.1590097941209101E-2	2.931112146015E-2	South-Central	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2.5362723312064801E-2	3.1032653279253999E-2	2.5794588438738199E-2	2.2272655502005901E-2	3.06823898068024E-2	2.9618418568393499E-2	2.71763736359865E-2	2.73098892473938E-2	3.2117729910179998E-2	3.1015720642523999E-2	3.0171918698348E-2	2.94351796040619E-2	3.1911275557621299E-2	3.5911057727452497E-2	3.38334278929023E-2	Southwest 	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	3.0928130564044198E-2	3.3271478440442301E-2	3.07022815404813E-2	2.81894173927742E-2	3.8900308799408499E-2	3.7370478213778098E-2	3.0559830025824901E-2	2.8319676299085401E-2	3.5177018307281399E-2	3.4204785691775298E-2	3.4528877746804403E-2	3.1996671119396101E-2	3.5171591204636699E-2	3.9529079472966598E-2	3.4134030512521903E-2	 Northwest	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	3.11413139550058E-2	3.5231782798079002E-2	3.2829592409783802E-2	2.8968872563583201E-2	3.8177419351486899E-2	3.76585170268081E-2	3.2605496330283798E-2	3.1701334135553802E-2	3.5823927564802002E-2	3.5202905497141598E-2	3.9265627063580999E-2	3.6420604905529397E-2	3.9431180085863798E-2	4.2962505472359497E-2	3.7457853627636803E-2	national level	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	3.73968337923688E-2	4.2793854582466602E-2	3.75404747496694E-2	3.2934519012316602E-2	4.2239270331113903E-2	4.19447942324358E-2	3.7415920786711097E-2	3.6703448835439599E-2	4.29535384893691E-2	4.21161781619721E-2	4.3547909206371201E-2	4.0622936614731903E-2	4.4127507365934598E-2	4.8933310159024801E-2	4.6228117384348497E-2	




