SYMMETRY RESULTS
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1. Symmetry Results with DURINGPLAN and 1997-1998 in the Inspection equations

Table 13: BOD5 Equation

	Method: Least Squares (Fixed Effects)1

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2792

	Dependent Variable: LOG(BOD5)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(P-value)2
	Coefficient
	(P-value )2

	C
	-1.440
	
	-1.585
	

	
	
	
	
	

	DURINGPLAN
	0.168
	0.000
	0.339
	0.000

	
	
	
	
	

	PINSPMUN
	0.011
	0.961
	2.453
	0.002

	    PINSPMUN*DURINGPLAN
	
	
	-2.491
	0.001

	PINSPNAT
	-0.579
	0.016
	-0.318
	0.758

	   PINSPNAT*DURINGPLAN
	
	
	0.036
	0.969

	PINSPSEINCO
	0.028
	0.738
	-0.344
	0.207

	   PINSPSEINCO*DURINGPLAN
	
	
	0.379
	0.152

	
	
	
	
	

	INSPMUNCUM
	0.008
	0.568
	-0.013
	0.344

	INSPNATCUM
	0.037
	0.017
	0.022
	0.173

	FINEDMUNCUM
	0.037
	0.729
	-0.174
	0.202

	EANATCUM
	-0.016
	0.420
	-0.020
	0.277

	
	
	
	
	

	LOG(PQ)
	-0.120
	0.664
	-0.123
	0.646

	LOG(LABOR)
	0.777
	0.000
	0.780
	0.000

	LOG(WATER)
	0.063
	0.393
	0.070
	0.310

	LOG(ENERGY)
	0.317
	0.000
	0.312
	0.004

	LOG(FLOW)
	-0.187
	0.032
	-0.187
	0.038

	TECH
	-1.396
	0.000
	-1.419
	0.000

	
	
	
	

	R2
	0.883
	0.884

	Adjusted R2
	0.879
	0.880

	S.E.R.
	0.721
	0.720

	F- statistic 
	233.9
	228.1

	Mean dependent var
	4.184
	4.180

	S.D. dependent var
	2.071
	2.076

	Sum squared resid
	1403.8
	1398.9

	Durbin-Watson stat
	2.003
	2.005


1Fixed-effects and standard errors not presented to conserve space.

2 Two-tailed. t-distribution used. Small p-values in bold. The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s p-value. 

Table not included: BOD5 Equation with the same 55 plants that are included in the Violation Equation

	Method: Least Squares (Fixed Effects)1

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2069

	Dependent Variable: LOG(BOD5)

	
	
	Specification 2

	Variable
	
	
	Coefficient
	(P-value )2

	C
	
	
	-0.865
	

	
	
	
	
	

	DURINGPLAN
	
	
	0.427
	0.0001

	
	
	
	
	

	PINSPMUN
	
	
	2.924
	0.0018

	    PINSPMUN*DURINGPLAN
	
	
	-2.846
	0.0012

	PINSPNAT
	
	
	1.129
	0.2127

	   PINSPNAT*DURINGPLAN
	
	
	-1.021
	0.2097

	PINSPSEINCO
	
	
	-0.316
	0.3057

	   PINSPSEINCO*DURINGPLAN
	
	
	0.301
	0.3113

	
	
	
	
	

	INSPMUNCUM
	
	
	-0.022
	0.1329

	INSPNATCUM
	
	
	0.014
	0.4913

	FINEDMUNCUM
	
	
	-0.200
	0.2314

	EANATCUM
	
	
	-0.013
	0.503

	
	
	
	
	

	LOG(PQ)
	
	
	-0.111
	0.7273

	LOG(LABOR)
	
	
	0.887
	0.0005

	LOG(WATER)
	
	
	0.064
	0.4879

	LOG(ENERGY)
	
	
	0.209
	0.0142

	LOG(FLOW)
	
	
	-0.175
	0.0155

	TECH
	
	
	-1.818
	0.0000

	
	
	
	

	R2
	
	0.881

	Adjusted R2
	
	0.877

	S.E.R.
	
	0.760

	F- statistic 
	
	208.6

	Mean dependent var
	
	4.308

	S.D. dependent var
	
	2.168

	Sum squared resid
	
	1154.3

	Durbin-Watson stat
	
	1.990


1Fixed-effects and standard errors not presented to conserve space.

2 Two-tailed. t-distribution used. Small p-values in bold. The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s p-value. 

Table 14: Load Equation

	Method: Least Squares (Fixed Effects)1

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2794

	Dependent Variable: LOG(LOAD)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(P-value)2
	Coefficient
	(P-value)2

	C
	0.501
	
	0.217
	

	
	
	
	
	

	DURINGPLAN
	0.217
	0.003
	0.456
	0.006

	
	
	
	
	

	PINSPMUN
	0.128
	0.651
	2.972
	0.001

	    PINSPMUN*DURINGPLAN
	
	
	-2.896
	0.001

	PINSPNAT
	-1.545
	0.019
	-1.363
	0.378

	    PINSPNAT*DURINGPLAN
	
	0.146
	0.907

	PINSPSEINCO
	-0.053
	0.545
	-0.299
	-0.449

	PINSPSEINCO*DURINGPLAN
	
	0.252
	0.530

	
	
	
	
	

	INSPMUNCUM
	0.017
	0.386
	-0.004
	-0.814

	INSPNATCUM
	0.053
	0.025
	0.036
	0.132

	FINEDMUNCUM
	0.092
	0.643
	-0.095
	0.673

	EANATCUM
	-0.034
	0.150
	-0.041
	0.075

	
	
	
	
	

	LOG(PQ)
	-0.321
	0.243
	-0.288
	0.304

	LOG(LABOR)
	0.677
	0.000
	0.686
	0.000

	LOG(WATER)
	0.366
	0.005
	0.365
	0.005

	LOG(ENERGY)
	0.385
	0.000
	0.380
	0.000

	TECH
	-1.328
	0.000
	-1.361
	0.001

	
	
	
	

	R2
	0.932
	0.933

	Adjusted R2
	0.930
	0.930

	S.E.R.
	0.875
	0.874

	F- statistic 
	432.8
	419.8

	Mean dependent var
	6.580
	6.572

	S.D. dependent var
	3.307
	3.311

	Sum squared resid
	2070.6
	2066.6

	Durbin-Watson stat
	1.998
	1.995


1 Fixed-effects and standard errors not presented to conserve space.

2 Two-tailed. t-distribution used. Small p-values in bold. The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s p-value. 

Table 15: Violation Equation

	Method: Conditional (Fixed Effects) Logit

	Sample: 1998:05 2001:10

	Total panel (unbalanced) observations: 2008

	Dependent Variable: VIOL761

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(P-value)1
	Coefficient
	(P-value )1

	DURINGPLAN
	-1.233
	0.000
	0.314
	0.468

	
	
	
	
	

	PINSPMUN
	-0.519
	0.623
	6.988
	0.047

	    PINSPMUN*DURINGPLAN
	
	-8.088
	0.023

	PINSPNAT
	-2.178
	0.236
	11.45
	0.023

	    PINSPNAT*DURINGPLAN
	
	-13.76
	0.008

	PINSPSEINCO
	0.168
	0.638
	1.271
	0.240

	PINSPSEINCO*DURINGPLAN
	
	-1.365
	0.214

	
	
	
	
	

	INSPMUNCUM
	-0.003
	0.968
	-0.127
	0.120

	INSPNATCUM
	-0.015
	0.852
	-0.141
	0.105

	FINEDMUNCUM
	-0.117
	0.828
	-0.719
	0.221

	EANATCUM
	-0.059
	0.470
	-0.055
	0.514

	
	
	
	
	

	LOG(PQ)
	-1.157
	0.192
	-1.257
	0.155

	LOG(LABOR)
	0.147
	0.479
	0.188
	0.377

	LOG(WATER)
	0.306
	0.015
	0.341
	0.007

	LOG(ENERGY)
	0.895
	0.000
	0.815
	0.000

	LOG(FLOW)
	-0.729
	0.000
	-0.712
	0.000

	TECH
	-3.260
	0.000
	-3.747
	0.000

	
	
	

	Pseudo R2
	0.107
	0.1203

	LR chi2
	167.6
	188.73

	Prob > chi2
	0.000
	0.0000

	Log likelihood
	-700.4
	-689.85


1 Two-tailed. z-distribution used. Small p-values in bold. Standard errors not presented to conserve space.
CONDITIONAL LOGIT MUN
	Dependent Variable: INSPMUN

	Variable
	Coefficient
	Std. Error
	P-value

	INSPMUNCUM
	-0.223
	0.065
	0.001

	INSPMUNOTHERCUM
	-0.009
	0.004
	0.009

	FINEDMUNCUM
	1.024
	0.365
	0.005

	
	
	
	

	INSPSEINCOCUM
	-0.135
	0.041
	0.001

	INSPNATCUM
	-0.001
	0.069
	0.999

	EANATCUM
	0.111
	0.072
	0.122

	
	
	
	

	VOL
	-0.001
	0.009
	0.942

	DURINGPLAN
	-0.545
	0.205
	0.008

	1997-1998
	1.995
	0.210
	0.000

	
	
	
	

	RF
	0.470
	0.199
	0.018

	STREAM
	1.1390
	0.786
	0.147

	CARRASCO1999
	0.421
	0.429
	0.326

	
	
	
	

	Number of Observations
	3066
	Log likelihood
	-801.45

	LR statistic (12 df)
	174.2
	Pseudo R2
	0.0980

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
One plant (42 obs) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


CONDITIONAL LOGIT NAT
	Dependent Variable: INSPNAT

	Variable
	Coefficient
	Std. Error
	P-value

	INSPNATCUM
	-0.208
	0.086
	0.015

	INSPNATOTHERCUM
	-0.043
	0.012
	0.000

	EANATCUM
	-0.040
	0.102
	0.697

	
	
	
	

	INSPSEINCOCUM
	0.103
	0.056
	0.085

	INSPMUNCUM
	0.111
	0.090
	0.220

	FINEDMUNCUM
	0.222
	0.537
	0.679

	
	
	
	

	VOL
	0.026
	0.013
	0.039

	DURINGPLAN
	1.738
	0.463
	0.000

	1997-1998
	-0.948
	0.337
	0.005

	
	
	
	

	RF
	-0.321
	0.385
	0.404

	STREAM
	0.214
	0.960
	0.823

	CARRASCO1999
	3.056
	0.506
	0.000

	
	
	
	

	Number of Observations
	1974
	Log likelihood
	-360.42

	LR statistic (12 df)
	99.28
	Pseudo R2
	0.1211

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
27 plants (1134 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variability.

TANNERY omitted due to no within-group variability.


CONDITIONAL LOGIT SEINCO

	Dependent Variable: INSPSEINCO

	Variable
	Coefficient
	Std. Error
	P-value

	INSPSEINCOCUM
	-0.285
	0.051
	0.000

	INSPSEINCOTHERCUM
	0.007
	0.001
	0.000

	
	
	
	

	INSPMUNCUM
	-0.098
	0.067
	0.143

	FINEDMUNCUM
	-0.029
	0.494
	0.954

	INSPNATCUM
	-0.005
	0.072
	0.943

	EANATCUM
	0.080
	0.092
	0.387

	
	
	
	

	VOL
	-0.017
	0.009
	0.054

	DURINGPLAN
	2.502
	0.156
	0.000

	
	
	
	

	RF
	-0.243
	0.262
	0.354

	STREAM
	1.711
	1.303
	0.189

	CARRASCO1999
	0.279
	0.394
	0.478

	
	
	
	

	Number of Observations
	2130
	Log likelihood
	-872.78

	LR statistic (10 df)
	433.7
	Pseudo R2
	0.1990

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
Three plants (90 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


2. Symmetry Results with DURINGPLANWITHOUTSEINCO and DURINGPLANWITHSEINCO in the Inspection equations

Table 13: BOD5 Equation

	Method: Least Squares (Fixed Effects)1

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2792

	Dependent Variable: LOG(BOD5)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(P-value)2
	Coefficient
	(P-value )2

	C
	
	
	-1.461
	

	
	
	
	
	

	DURINGPLAN
	
	
	0.292
	0.001

	
	
	
	
	

	PINSPMUN
	
	
	1.102
	0.129

	    PINSPMUN*DURINGPLAN
	
	
	-1.668
	0.018

	PINSPNAT
	
	
	0.349
	0.646

	   PINSPNAT*DURINGPLAN
	
	
	-0.631
	0.339

	PINSPSEINCO
	
	
	-0.381
	0.186

	   PINSPSEINCO*DURINGPLAN
	
	
	0.347
	0.186

	
	
	
	
	

	INSPMUNCUM
	
	
	-0.002
	0.877

	INSPNATCUM
	
	
	0.025
	0.119

	FINEDMUNCUM
	
	
	-0.086
	0.557

	EANATCUM
	
	
	-0.012
	0.550

	
	
	
	
	

	LOG(PQ)
	
	
	-0.129
	0.628

	LOG(LABOR)
	
	
	0.781
	0.000

	LOG(WATER)
	
	
	0.067
	0.333

	LOG(ENERGY)
	
	
	0.313
	0.000

	LOG(FLOW)
	
	
	-0.187
	0.004

	TECH
	
	
	-1.418
	0.000

	
	
	
	

	R2
	
	0.884

	Adjusted R2
	
	0.880

	S.E.R.
	
	0.720

	F- statistic 
	
	228.1

	Mean dependent var
	
	4.184

	S.D. dependent var
	
	2.077

	Sum squared resid
	
	1400.0

	Durbin-Watson stat
	
	2.005


1Fixed-effects and standard errors not presented to conserve space.

2 Two-tailed. t-distribution used. Small p-values in bold. The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s p-value. 

Table not included: BOD5 Equation with the same 55 plants that are included in the Violation Equation

	Method: Least Squares (Fixed Effects)1

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2069

	Dependent Variable: LOG(BOD5)

	
	
	Specification 2

	Variable
	
	
	Coefficient
	(P-value )2

	C
	
	
	
	

	
	
	
	
	

	DURINGPLAN
	
	
	
	

	
	
	
	
	

	PINSPMUN
	
	
	
	

	    PINSPMUN*DURINGPLAN
	
	
	
	

	PINSPNAT
	
	
	
	

	   PINSPNAT*DURINGPLAN
	
	
	
	

	PINSPSEINCO
	
	
	
	

	   PINSPSEINCO*DURINGPLAN
	
	
	
	

	
	
	
	
	

	INSPMUNCUM
	
	
	
	

	INSPNATCUM
	
	
	
	

	FINEDMUNCUM
	
	
	
	

	EANATCUM
	
	
	
	

	
	
	
	
	

	LOG(PQ)
	
	
	
	

	LOG(LABOR)
	
	
	
	

	LOG(WATER)
	
	
	
	

	LOG(ENERGY)
	
	
	
	

	LOG(FLOW)
	
	
	
	

	TECH
	
	
	
	

	
	
	
	

	R2
	
	

	Adjusted R2
	
	

	S.E.R.
	
	

	F- statistic 
	
	

	Mean dependent var
	
	

	S.D. dependent var
	
	

	Sum squared resid
	
	

	Durbin-Watson stat
	
	


1Fixed-effects and standard errors not presented to conserve space.

2 Two-tailed. t-distribution used. Small p-values in bold. The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s p-value. 

Table 15: Violation Equation

	Method: Conditional (Fixed Effects) Logit

	Sample: 1998:05 2001:10

	Total panel (unbalanced) observations: 2008

	Dependent Variable: VIOL761

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(P-value)1
	Coefficient
	(P-value )1

	DURINGPLAN
	
	
	-0.139
	0.742

	
	
	
	
	

	PINSPMUN
	
	
	2.010
	0.448

	    PINSPMUN*DURINGPLAN
	
	-1.730
	0.573

	PINSPNAT
	
	
	9.690
	0.011

	    PINSPNAT*DURINGPLAN
	
	-15.31
	0.000

	PINSPSEINCO
	
	
	1.580
	0.148

	PINSPSEINCO*DURINGPLAN
	
	-1.657
	0.129

	
	
	
	
	

	INSPMUNCUM
	
	
	-0.104
	0.194

	INSPNATCUM
	
	
	-0.089
	0.295

	FINEDMUNCUM
	
	
	-0.431
	0.453

	EANATCUM
	
	
	-0.041
	0.628

	
	
	
	
	

	LOG(PQ)
	
	
	-1.162
	0.189

	LOG(LABOR)
	
	
	0.183
	0.387

	LOG(WATER)
	
	
	0.345
	0.006

	LOG(ENERGY)
	
	
	0.823
	0.000

	LOG(FLOW)
	
	
	-0.713
	0.000

	TECH
	
	
	-3.681
	0.000

	
	
	

	Pseudo R2
	
	0.1199

	LR chi2
	
	188.04

	Prob > chi2
	
	0.000

	Log likelihood
	
	-690.2


1 Two-tailed. z-distribution used. Small p-values in bold. Standard errors not presented to conserve space.
CONDITIONAL LOGIT MUN
	Dependent Variable: INSPMUN

	Variable
	Coefficient
	Std. Error
	P-value

	INSPMUNCUM
	-0.221
	0.067
	0.001

	INSPMUNOTHERCUM
	-0.023
	0.004
	0.000

	FINEDMUNCUM
	1.105
	0.362
	0.002

	
	
	
	

	INSPSEINCOCUM
	-0.179
	0.040
	0.000

	INSPNATCUM
	0.010
	0.067
	0.881

	EANATCUM
	0.071
	0.070
	0.315

	
	
	
	

	VOL
	-0.000
	0.008
	0.995

	DURINGPLANWITHOUTSEINCO
	1.368
	0.293
	0.000

	DURINGPLANWITHEINCO
	-0.520
	0.207
	0.012

	
	
	
	

	RF
	0.474
	0.201
	0.018

	STREAM
	1.078
	0.768
	0.161

	CARRASCO1999
	0.124
	0.414
	0.764

	
	
	
	

	Number of Observations
	3066
	Log likelihood
	-829.0

	LR statistic (12 df)
	119.09
	Pseudo R2
	0.067

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
One plant (42 obs) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


CONDITIONAL LOGIT NAT

	Dependent Variable: INSPNAT

	Variable
	Coefficient
	Std. Error
	P-value

	INSPNATCUM
	-0.230
	0.088
	0.009

	INSPNATOTHERCUM
	-0.048
	0.016
	0.003

	EANATCUM
	-0.008
	0.101
	0.933

	
	
	
	

	INSPSEINCOCUM
	0.090
	0.060
	0.131

	INSPMUNCUM
	0.126
	0.088
	0.153

	FINEDMUNCUM
	0.116
	0.533
	0.827

	
	
	
	

	VOL
	0.025
	0.013
	0.056

	DURINGPLANWITHOUTSEINCO
	1.247
	0.436
	0.004

	DURINGPLANWITHEINCO
	2.002
	0.674
	0.003

	
	
	
	

	RF
	-0.268
	0.380
	0.481

	STREAM
	.321
	0.949
	0.735

	CARRASCO1999
	3.148
	0.499
	0.000

	
	
	
	

	Number of Observations
	1974
	Log likelihood
	-363.3

	LR statistic (12 df)
	93.59
	Pseudo R2
	0.114

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
27 plants (1134 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variability.

TANNERY omitted due to no within-group variability.


CONDITIONAL LOGIT SEINCO

	Dependent Variable: INSPSEINCO

	Variable
	Coefficient
	Std. Error
	P-value

	INSPSEINCOCUM
	-0.285
	0.051
	0.000

	INSPSEINCOTHERCUM
	0.007
	0.001
	0.000

	
	
	
	

	INSPMUNCUM
	-0.098
	0.067
	0.143

	FINEDMUNCUM
	-0.029
	0.494
	0.954

	INSPNATCUM
	-0.005
	0.072
	0.943

	EANATCUM
	0.080
	0.092
	0.387

	
	
	
	

	VOL
	-0.017
	0.009
	0.054

	DURINGPLAN
	2.502
	0.156
	0.000

	
	
	
	

	RF
	-0.243
	0.262
	0.354

	STREAM
	1.711
	1.303
	0.189

	CARRASCO1999
	0.279
	0.394
	0.478

	
	
	
	

	Number of Observations
	2130
	Log likelihood
	-872.78

	LR statistic (10 df)
	433.7
	Pseudo R2
	0.1990

	Prob > chi2
	0.000
	
	

	Notes: 

Two-tailed. z-distribution used. Small p-values in bold.
Three plants (90 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


