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Supplementary Table 1 Robustness check results.
	Dependent variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	
	
	Second Stage
	First Stage
	Second Stage
	First Stage
	Second Stage
	First Stage

	lnPPPinv
	0.006***
	0.004***
	
	
	0.017***
	
	0.013***
	

	
	(0.001)
	(0.001)
	
	
	(0.002)
	
	(0.004)
	

	PPPn
	
	
	0.054***
	
	
	
	
	

	
	
	
	(0.006)
	
	
	
	
	

	meanPPPn
	
	
	
	0.999***
	
	
	
	

	
	
	
	
	(0.050)
	
	
	
	

	wastePPPinv
	
	
	
	
	
	0.984***
	
	

	
	
	
	
	
	
	(0.041)
	
	

	meanPPPinv
	
	
	
	
	
	
	
	0.280***

	
	
	
	
	
	
	
	
	(0.031)

	Controls
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Constant
	0.611***
	-0.171
	0.191*
	1.643*
	0.233**
	2.684
	0.226**
	-0.741

	
	(0.007)
	(0.125)
	(0.112)
	(0.981)
	(0.110)
	(2.581)
	(0.107)
	(2.926)

	Obs.
	1,698
	1,668
	1,668
	
	1,668
	
	1,668
	

	Wald test
	55.020
	320.130
	193.090
	
	200.740
	
	128.610
	

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	
	(0.000)
	

	Log Likelihood
	714.399
	828.172
	-2429.263
	
	-4045.351
	
	-4294.964
	

	Rho
	0.337
	0.471
	
	
	
	
	
	

	First stage F statistics
	
	
	
	63.580
	
	98.050
	
	22.690

	
	
	
	
	(0.000)
	
	(0.000)
	
	(0.000)


Notes: In columns (1) and (2), the dependent variable = efficiency score. In the first stage, the dependent variable = efficiency score, and in the second stage, the dependent variable is the corresponding variable that may not be robust. Marginal effects are reported in the table. Standard errors are in parentheses. ***, **, * denote significant levels of 1%, 5%, and 10%, respectively. P-values are reported in parentheses in the Wald test and First stage F statistics.

Supplementary Table 2 Descriptive statistics of variables.

	Variables
	Measurements
	Obs.
	Mean
	SD
	Min
	Max

	UWTE
	Urban wastewater treatment efficiency
	1,698
	0.63
	0.17
	0.07
	1

	PPP development
	
	
	
	
	
	

	PPP
	Whether or not the prefecture-level city adopts the PPPs in wastewater treatment
	1,698
	0.39
	0.49
	0
	1

	PPPn
	Number of wastewater treatment PPP projects
	1,698
	0.77
	1.72
	0
	31

	lnPPPinv
	Logarithm form of the investment amount of wastewater treatment PPP projects
	1,698
	2.97
	4.80
	0
	15.07

	Prefecture-level city characteristics
	
	
	
	
	
	

	lngdp
	Logarithm form of GDP divided by population
	1,698
	10.83
	0.55
	9.23
	15.68

	industrial
	Ratio of the output value of the secondary industry to GDP
	1,698
	44.49
	10.36
	10.68
	75.53

	openness
	Proportion of imports and exports to GDP
	1,688
	17.50
	29.05
	5.46e-05
	262.90

	popdensity
	Urban population divided by the urban area
	1,692
	443.70
	350.40
	3.94
	2,759

	urban
	Share of urban population in the total population of the prefecture-level city
	1,683
	56.31
	14.17
	21.83
	100

	lngreen
	Logarithm form of the number of green patents in wastewater treatment
	1,698
	2.45
	2.02
	0
	8.00


Supplementary Figures 

[image: image1.jpg]



Supplementary Figure 1: Urban wastewater treatment efficiency (UWTE) in Chinese prefecture-level cities during 2014–2019. The number in the upper left corner of the figures represents the year. UWTE represents the urban wastewater treatment efficiency obtained by data envelopment analysis, and the colour from light to dark represents the efficiency from low to high. The division of research area is based on prefecture-level cities. The uncoloured prefecture-level cities lack data on efficiency calculations.
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