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APPENDIX A: FIGURES AND TABLES

Figure Al. Distribution of Weibo’s Number of “Likes” and “Shares”
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Note: This figure presents the distributions of the average likes/shates for the two types of Weibo accounts, i.e. accounts

of NGOs and each prefectural city’s environmental protection agency (EPA).



Figure A2. Distribution of Pollution Emission Standards
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Note: This figure presents the distribution of SOz and COD emission standards. The units for SO, standards are mg/m3,
and the units for COD standatds are mg/L.



Figure A3. Event Studies

(a) T1A: Messaging Gov Privately
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Note: This figure presents coefficients and 90% confidence intervals on Treatment*Week interactions from regressions
of violation on Treatment*Week, firm FE, and week FE. Standard errors are clustered two-way by prefecture and week.



Figure A4. Event Studies for Public and Private Appeals on Emission Concentrations

(a) T1: Private Appeal (S02)

(b) T2: Public Appeal (SO2)

() T1A: Messaging Gov Privately (S02)
T

(d) T1B: Appeal Gov Website Privately (SO2)
T

(&) TAC: Call Gov Privately (S02)
T

8 o T ) T S &
£~ | £~ | &1 1 T o i
g g I A e B o e e et
£ | £ o | ° s ° Ty - 1T g O
o I g4 71 8] | & |
Q | 9 | v ¥
@ o @ e 2 2
5 e Tt — — — =<5 5 o tm T A e — F1] FL| FLL
< c - RCT Start RCT Start RCT Start
- n ’ : go] I
s | ° s v [ o
. | - | (0T1D: Call Firm Privately (S02) (q) T2 Appeal Publicly on Weibo (S02)
g 8 2 § T | T
g | 8 | o | |
< < o Bt ass — Lo = o PN — — o b=
5 | 5 | 1B TS e T B g
4 | 2 | g4 <
@ @ ¥ | i |
e
§ 1 § } g1 | 1
RCT Start RCT Start RCT Start RCT Start
(h) TA: Private Appeal (COD) (i) T2: Public Appeal (COD) (9) T1A: Messaging Gov Privately (COD) (d) T18: Appeal Gov Websile Privately (COD) (K) T1C: Call Gov Privately (COD)
oy g T < T < T T
=, =, CEIR o | ~ |
E B S PXEIP NS s DS 21
a - | N - SF ) 2F
8 3 | s47 | +{ | 4 |
5 5 o\ R p - =
5 § °CT AT AT AT T RCT Start RCT Start RCT Start
4 B |
£ £ - o
g g o | () TID: Call Firm Privately (COD) (m) T2: Appeal Publicly on Weibo (COD)
£ £ | oo o T T
IS} o . ~d o~ |
5 5 Y | O @ /e e o Loy —~ —
é é | I i3 IR TONE
& ) ! M <] |
RCT Start RCT Start RCT Start RCT Start

Note: This figure presents coefficients and 90% confidence intervals on Treatment*Biweek interactions from regressions
of concentration on Treatment *Biweek, firm FE, and biweek FE. Standard errors are clustered two-way by prefecture
and biweek.



Table Al. Industry Distribution

©) @ € ) ®) ©)
. Public
Control Private Appeals Appeals
. . Call .
Messaging  Website Call Gov . Weibo
Firm
C T1A T1B T1C T1D T2

Water production and sewage

16.55% | 15.00%  17.07% 16.80%  17.03% 17.40%
treatment plant (46)

Electricity and heat productionand 5 00 1 119300 11889 12.18%  11.26% | 12.26%

supply (44)
(Cz}é‘;'mlcal raw materials and products o000 | (eg0r 916%  9.87%  8.64% 9.99%
Textile printing and dyeing (17) 968% | 934%  916%  850%  8.44% 8.55%

Non-metallic mineral products (30) 6.63% 7.18% 7.64% 8.32% 7.79% 7.98%
Agri-food processing (13) 3.48% 3.57% 5.03% 4.16% 3.65% 4.27%
Paper products (22) 4.79% 5.67% 4.56% 4.62% 4.84% 4.22%

Ferrous metal smelting and rolling

. 4.99% 4.79% 3.30%  3.76% 4.07% 3.40%
processing (31)

Pharmaceutical manufacturing (27) 2.86% 2.44% 2.88% 3.02% 3.27% 3.09%

Petroleum, coal and other fuel

. 2.47% 2.39% 272%  3.20% 2.67% 2.99%
processing (25)

Metal products (33) 3.73% 2.54% 3.51% 2.94% 3.32% 2.73%

Liquor, beverage and refined tea

. 1.31% 2.20% 241%  2.49% 2.60% 2.47%
manufacturing (15)

Food manufacturing (14) 136% | 1.76%  2.04%  1.85%  1.67% 1.65%
Coal mining and washing (6) 1.40% | 1.52%  126%  1.60%  1.42% 1.60%
Electronic equipment manufacturing

9 1.65% | 1.03%  120%  112%  1.10% 1.60%
Leather, fur, feathers and their 223% | 249%  120%  1.57%  1.82% 1.34%
products (19)

Total 813% | 80.7%  85.0%  86.0%  83.6% 85.5%

Note: This table presents the industries that make up the highest percentage of T2. Other industries are also included in
the sample.



Table A2. Pollution Appeals and Verified Environmental Violations

(1a) (1b)
Violation Violation
Panel A. Impacts of Private and Public Appeals
Private Appeals (T1*Post) -0.002 -0.002
(0.001) (0.001)
Public Appeals (T2*Post) -0.005 -0.004
(0.001) (0.001)
HO: T1<T2 P=0.009 P=0.005
Panel B. Impacts of Private and Public Appeals
Messaging Gov Privately (T1A*Post) -0.002 -0.002
(0.001) (0.001)
Appeal Gov Website Privately (T1B*Post) -0.003 -0.002
(0.001) (0.001)
Call Gov Privately (T1C*Post) -0.002 -0.001
(0.001) (0.001)
Call Firm Privately (T1D*Post) -0.001 -0.001
(0.001) (0.001)
Call Gov*Call Firm (T1C*TID*Post) -0.001 -0.001
(0.001) (0.001)
Appeal Publicly on Weibo (T2*Post) -0.005 -0.004
(0.001) (0.001)
HO: TIA=T1B=T1C=T1D P=0.25 P=0.48
Control Mean 0.007 0.007
Control SD 0.083 0.083
Firm FE Yes Yes
Day FE Yes
Province by Day FE Yes
Observations 7,100,881 7,100,881

Note: This table reports the regression results from estimating Equation (1), excluding cases with minimal levels of
measured air flows as these may be instances when the plant is not operating. Violation is a dummy variable that equals 1
if the firm violates an emission standard on that day, and zero otherwise. In Column (1a), we control for firm FE and day
FE. In Column (1b), we control for firm FE and province-by-day FE. Standard errors are clustered two-way by prefecture

and week.



Table A3. Robustness Checks using Alternative Clusters

(1a) (1b) (2a) (2b) (3a) (3b)
Violation Violation SO, SO, COD COD

Panel A. Prefecture by Arm Cluster

Private Appeals -0.003 -0.002 5.6 5.9 0.3 -0.4
(T1*Post) (0.000) (0.000) (1.8) 2.0) (0.0) 0.1)
Public Appeals -0.006 -0.006 15.8 16.2 2.1 2.2
(T2*Post) (0.000) (0.000) (0.4) (1.5) 0. 0) (0.3)
HO: T1<T2 P=0.00 P=0.00 P=0.00 P=0.00 P=0.00  P=0.00

Panel B. Prefecture Cluster

Private Appeals -0.003 -0.002 -5.6 -5.9 -0.3 -0.4
(T1*Post) (0.001) (0.001) (3.7 (3.8) 0.9) 0.9)
Public Appeals -0.006 -0.006 -15.8 -16.2 -2.1 -2.2
(T2*Post) (0.002) (0.001) (4.6) (4.8) (1.3) (1.2
HO: T1<T2 P=0.01 P=0.00 P=0.02 P=0.02 P=0.04 P=0.04
Control Mean 0.009 0.009 132.5 132.5 59.1 59.1
Control SD 0.096 0.096 539.5 539.5 78.8 78.8
Firm FE Yes Yes Yes Yes Yes Yes
Day FE Yes Yes Yes

Province by Day FE Yes Yes Yes
Observations 7,100,881 7,100,881 2,216,208 2,216,208 2,459,622 2,459,622

Note: This table reports the regression results from estimating Equation (1). In Columns (1a) and (1b), we use firm-day
level data, and the outcome variable is a dummy variable that equals 1 if the firm violates an emission standard on that
day, and zero otherwise; in Columns (2a) and (2b), we use pipe-day level data, and the outcome variable is the daily average
emission concentration of SO, (mg/m3); in Columns (32) and (3b), we use pipe-day level data, and the outcome variable
is the daily average emission concentration of COD (mg/L). For each outcome, in the column “a”, we control for firm
FE and day FE; in the columns “b”, we control for firm FE and province-by-day FE. In panel A, standard errors are

clustered two-way by prefecture and arm. In panel B, standard errors are clustered at the prefecture level.



Table A4. Robustness Checks using Aggregated Data

(1a) (1b)

Weekly Monthly
Violations Violations

Private Appeals (T1*Post) -0.309 -0.289

(0.101) (0.102)
Public Appeals (T2*Post) -0.552 -0.537

(0.113) (0.119)
HO: T1<T2 P=0.000 P=0.000
Control Mean 0.066 0.244
Control SD 0.508 1.728
Firm FE Yes Yes
Week FE Yes
Month FE Yes
Observations 322241 86,453

Note: This table reports the regression results from estimating Equation (1) using firm-month level data and firm-week
level data. Weekly Violations measure the number of violations of the firm violates an emission standard within a week.
Monthly Violations measure the number of violations of the firm violates an emission standard within a month. In Column
(1a), we control for firm FE and week FE. In Column (1b), we control for firm FE and month FE. Standard errors are
clustered at the prefecture level.



Table A5. Pollution Appeals and Air Flow

(la) (1b)
log(Flow) log(Flow)
Panel A. Impacts of Pooled Private and Public Appeals
Private Appeals (T'1*Post) -0.027 -0.024
(0.052) (0.059)
Public Appeals (T2*Post) -0.022 -0.022
(0.047) (0.063)
HO: T1<T2 P=0.54 P=0.51
Panel B. Impacts of the Sub-Treatments
Messaging Gov Privately (T1A*Post) -0.008 -0.010
(0.062) (0.062)
Appeal Gov Website Privately (T1B*Post) -0.117 -0.040
0.071) (0.076)
Call Gov Privately (T1C*Post) 0.005 -0.017
(0.096) (0.091)
Call Firm Privately (T1D*Post) 0.088 0.072
0.079) (0.070)
Call Gov*Call Firm (T1C*¥TID*Post) -0.203 -0.193
(0.143) (0.114)
Appeal Publicly on Weibo (T2*Post) -0.022 -0.028
(0.051) (0.063)
HO: TTA=T1B=T1C=T1D P=0.00 P=0.41
Control Mean 5.747 5.747
Control SD 4.452 4.452
Firm FE Yes Yes
Day FE Yes
Province by Day FE Yes
Observations 3,979,180 3,979,180

Note: This table reports the regression results of replacing the dependent variables of Equation (1) with the logged volume
of air flows using pipe-day level data. We place missing values for flow for any firms that are responsible for all flows in a
province in Column (1a). In Column (1a), we control for firm FE and day FE. In Column (1b), we control for firm FE
and province-by-day FE. Standard errors are clustered two-way by prefecture and week.
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Table A6. Pollution Appeals and Firm Violations and Emission Concentrations by Arms

(1) (ib) @) (2b) G (3b)
Violation  Violation SO2 SO2 COD COD

Messaging Gov Privately -0.002 -0.002 -3.0 -3.4 -0.1 -0.1
(T1A*Post) (0.001) (0.001) 8.1 8.0 (1.1) (1.1)
Website Appeal Privately -0.002 -0.001 -4.8 -4.7 -0.3 -0.4
(T1B*Post) (0.001) (0.001) (5.6) (5.6) (1.1) (1.0)
Call Gov Privately (T'1C*Post) -0.003 -0.002 -4.0 -4.6 -0.7 -0.6

(0.001) (0.001) (5.8) (5.6) 0.8) 0.8)
Call Firm Privately (T1D*Post) -0.001 -0.001 -4.7 -5.1 -0.6 -0.6

(0.001) (0.001) (4.3 4.4 (1.2) (1.2)
Call Gov*Call Firm -0.001 -0.001 -1.9 -1.5 1.4 1.3
(T1C*TID*Post) (0.002) (0.001) (7.8) (7.7) (1.4 (1.4
Appeal Publicly on Weibo -0.006 -0.006 -15.8 -16.3 2.1 2.2
(T2*Post) (0.002) (0.001) 4.4 (4.5) (1.23) (1.2)
HO: TIA=T1B=T1C=T1D P=0.35 P=0.46 P=1.00 P=1.00 P=0.94 P=0.93
Control Mean 0.009 0.009 132.5 132.5 59.1 59.1
Control SD 0.096 0.096 539.5 539.5 78.8 78.8
Firm FE Yes Yes Yes Yes Yes Yes
Day FE Yes Yes Yes
Province by Day FE Yes Yes Yes
Observations 7,100,881 7,100,881 2,216,208 2,216,208 2,459,622 2,459,622

Note: This table reports the regression results from estimating Equation (1). In Columns (1a) and (1b), we use firm-day
level data, and the outcome variable is a dummy variable that equals 1 if the firm violates an emission standard on that day,
and zero otherwise; in Columns (2a) and (2b), we use pipe-day level data, and the outcome variable is the daily average
emission concentration of SO, (mg/m3); in Columns (3a) and (3b), we use pipe-day level data, and the outcome variable
is the daily average emission concentration of COD (mg/L). For each outcome, in the column “a”, we control for firm
FE and day FE; in the columns “b”, we control for firm FE and province-by-day FE. Standard errors are clustered two-

way by prefecture and week.
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Table A7. Violations and Political Incentives

Panel A. Pre-treatment Violations

(12)

Pre-treatment Violation
(one month prior)

(1b)

Pre-treatment Violation
(three months prior)

Strong 0.021 0.027
(0.008) (0.011)
Control Mean 0.019 0.044
Control SD 0.137 0.205
Observations 25,969 25,969
Panel B. Heterogeneity by Political Incentives
M @ 3
Violation SO2 COD
Private Appeals (T1*¥Post)*Strong -0.003 -4.8 1.4
(0.002) (8.2 (1.8)
Public Appeals (I2*¥Post)*Strong -0.007 -8.7 2.9
(0.003) 9.3) 2.5
Private Appeals (T1*Post) -0.001 -0.1 -1.5
(0.001) 6.4 (1.4)
Public Appeals (T2*¥Post) -0.003 -11.4 -4.3
(0.001) (7.8) 2.3)
Post*Strong 0.003 1.5 -1.7
(0.002) (6.6) (1.6)
Firm FE Yes Yes Yes
Province by Day FE Yes Yes Yes
Observations 5,728,548 1,655,730 1,995,792

Note: Panel A reports the results of regressing whether a firm had any violations during a period before the experiment
on whether the promotion incentive of local regulator is strong, which is a dummy variable. In Column (1a), the time
range covers one month prior to the experiment; and in Column (1b) it covers three months prior to the experiment.
Control Mean and SD are statistics of the pre-treatment violations. Standard errors are clustered at the prefecture level.
Panel B reports the results for heterogeneity analyses. In Column 1, we use firm-day level data, and the outcome variable
is a dummy variable that equals 1 if the firm violates an emission standard on that day, and zero otherwise; in Column 2,
we use pipe-day level data, and the outcome vatiable is the daily average emission concentration of SO» (mg/m3); in
Column 3, we use pipe-day level data, and the outcome variable is the daily average emission concentration of COD
(mg/L). Strong is a dummy variable that equals 1 if the promotion incentive of local regulators is strong, which is defined
as being in the last three years of their terms. We control for firm FE and province-by-day FE. Standard errors are clustered

two-way by prefecture and week.
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Table A8. Social Media Publicity and Firm Violations

(1) (1b) @) (@)
Total Total Any future  Any future
violations violations violation violation
15t Violation Received Promoted Weibo -0.333 -0.350 -0.088 -0.082
Appeal (0.174) (0.203) (0.049) (0.053)
Pre-violations 0.031 0.033 0.002 0.002
(0.010) (0.011) (0.002) (0.002)
Control Mean 0.703 0.703 0.319 0.319
Control SD 2.001 2.001 0.468 0.468
Month FE Yes Yes Yes Yes
Province FE Yes Yes
Observations 337 332 337 332

Note: This table reports the regression results for public Weibo appeals on firm violations. We use the sample of firms in
the public Weibo appeal to government arm, and keep only the first-time appeals. The unit of analysis is the initial Weibo
appeal of each firm. Specifically, we compare the subsequent violation patterns for firms that randomly received promoted
vs. non-promoted Weibo appeals for their first violations. “Any future violation” is a dummy variable that equals 1 if there
is another violation committed by this firm during our experimental period, and 0 otherwise.
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Table A9. Impacts on Other Citizen Appeals

(1a) (1b)
Other Citizen Other Citizen
Appeals Appeals
Panel A. Impacts of Private and Public Appeals
Private Appeals (T'1*Post) -0.0000 -0.0000
(0.0001) (0.0001)
Public Appeals (T2*Post) -0.0000 -0.0001
(0.0001) (0.0001)
HO: T1<T2 P=0.50 P=0.42
Panel B. Impacts of the Sub-Treatments
Messaging Gov Privately (T1A*Post) 0.0000 0.0000
(0.0001) (0.0001)
Appeal Gov Website Privately (T1B*Post) 0.0000 -0.0000
(0.0001) (0.0001)
Call Gov Privately (T1C*Post) -0.0001 -0.0001
(0.0002) (0.0002)
Call Firm Privately (T1D*Post) -0.0001 -0.0001
(0.0001) (0.0001)
Call Gov*Call Firm (T1C*TID*Post) 0.0002 0.0002
(0.0002) (0.0002)
Appeal Publicly on Weibo (T2*Post) -0.0000 -0.0001
(0.0001) (0.0001)
HO: TIA=T1B=T1C=T1D P=0.74 P=0.70
Control Mean 0.001 0.001
Control SD 0.027 0.027
Firm FE Yes Yes
Day FE Yes
Province by Day FE Yes
Observations 7,100,881 7,100,881

Note: This table reports the regression results of replacing the dependent variables of Equation (1) with the number of
appeals made by other citizens. In Column (1a), we control for firm FE and day FE. In Column (1b), we control for firm
FE and province-by-day FE. Standard errors are clustered two-way by prefecture and week.
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Table A10. Social Media Publicity and Other Citizen Appeals

(12) (1b)

Other Citizen Appeals Other Citizen Appeals

Visibility Promotion (T2B) -0.011 -0.007
(0.017) (0.018)
Control Mean 0.041 0.041
Control SD 0.200 0.200
Day FE Yes Yes
Province FE Yes
Observations 408 403

Note: This table reports the regression results for visibility promotion on other citizen appeals. We use the sample of
firms in the public Weibo appeal to government arm. The unit of analysis is each Weibo appeal. Other Citizen Appeals is
a dummy variable that equals 1 if there were any appeals filed by other citizens after the Weibo appeal, and 0 otherwise.
In column (1a), we control for month FE; in column (1b), we control for month FE and province FE.
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Table All. Effects of Multiple Private Appeals

M 2 ©) 4
SO, SO, COD COD
Concentration Violation Concentration Violation
Diff Diff Diff Diff
Multiple Appeals 4.8 -0.001 1.1 -0.002
(3.9) (0.000) (1.6) (0.007)
Baseline Concentration -0.0 -0.000 -0.1 -0.000
(0.0 (0.000) (0.0 (0.000)
Control Mean -1.4 -0.005 -1.3 -0.022
Control SD 62.8 0.093 27.8 0.110
Day FE Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Observations 1,731 1,731 2,187 2,187

Note: This table reports the effects of multiple private appeals using real-world appeal information. In Columns (1), the
outcome variable is the change in emission concentration of SO, (mg/m3); in Column (2), the outcome vatiable is the
change in violation probability of SO»; in Column (3), the outcome variable is the change in emission concentration of
COD (mg/L); in Column (4), the outcome vatiable is the change in violation probability of COD. Multiple Appeals equals
1 if there are more than one citizen filing the appeal, and 0 otherwise. We control for day FE and province FE.
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Table Al12. Pollution Appeals and Abnormal Concentrations

(1a) (1b) (2a) (2b)
CEMs CEMS Abnormally Low  Abnormally Low
Operated Operated Recorded Recorded
<20 Hours <20 Hours Concentration Concentration
in a Day in a Day
Panel A. Impacts of Private and Public
Appeals
Private Appeals (T1*Post) -0.003 -0.005 0.000 -0.001
(0.005) (0.004) (0.005) (0.005)
Public Appeals (T2*Post) -0.006 -0.012 0.002 -0.001
(0.000) (0.000) (0.006) (0.000)
HO: T1<T2 P=0.23 P=0.03 P=0.68 P=0.45

Panel B. Impacts of the Sub-Treatments

Messaging Gov Privately 0.002 0.003 0.002 0.002
(T1A*Post) (0.005) (0.005) (0.005) (0.005)
Appeal Gov Website Privately -0.005 -0.009 -0.005 -0.006
(T1B*Post) (0.007) (0.000) (0.007) (0.000)
Call Gov Privately (T1C*Post) -0.004 -0.007 0.001 0.000
(0.000) (0.005) (0.007) (0.000)
Call Firm Privately (T1D*Post) -0.006 -0.006 -0.001 -0.000
(0.000) (0.005) (0.006) (0.000)
Call Gov*Call Firm 0.009 0.007 0.002 0.001
(T1C*TID*Post) (0.007) (0.007) (0.009) (0.009)
Appeal Publicly on Weibo -0.006 -0.012 0.002 -0.001
(T2A*Post) (0.000) (0.000) (0.000) (0.000)
HO: TIA=T1B=T1C=T1D P=0.36 P=0.11 P=0.54 P=0.44
Control Mean 0.092 0.092 0.093 0.093
Control SD 0.289 0.289 0.291 0.291
Firm FE Yes Yes Yes Yes
Day FE Yes Yes
Province by Day FE Yes Yes
Observations 3,367,352 3,367,115 3,367,352 3,367,115

Note: This table reports the regression results from estimating Equation (1) using firm-day level data. Abnormal Hour is
a dummy variable that equals 1 if the firm’s houtly records are fewer than 20 on that day, and zero otherwise. Abnormal
Concentration is a dummy variable that equals 1 if the firm’s daily average emission concentration of SO, (mg/m3) ot
COD (mg/L) is smaller than 1/10 annual average level, and zero otherwise. In Columns 1 and 3, we control for firm FE
and day FE; in Columns 2 and 4, we control for firm FE and province-by-day FE. Standard errors are clustered two-way
by prefecture and week.
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Table Al13. Threats and Government Responsiveness

(12) (1b) (23) (2b) Gy (b
Whether Whether Response ~ Response ~ Onsite  Onsite
Respond Respond Length Length Audit Audit
Threat to Tell Upper-Level 0.01 0.02 -5.6 -8.4 -0.02 -0.02
Government
(0.03) (0.03) (19.3) (19.2) (0.02) (0.02)
Threat to Tell Media 0.04 0.05 229 19.3 -0.00 -0.00
(0.03) (0.03) (21.9) (21.8) (0.03) (0.03)
Control Mean 0.59 0.59 161.3 161.3 0.21 0.21
Control SD 0.49 0.49 329.0 329.0 0.40 0.40
Month FE Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes
Observations 1,579 1,578 1,579 1,578 1,579 1,578

Note: This table reports the regression results for private appeals on local government responsiveness. We use the sample
of firms in the private appeals to government arm. The unit of analysis is each private appeal. Whether respond is a dummy
variable that equals 1 if the government formally replies to our private appeal, and 0 otherwise; response length is the word
count of the government’s reply to our appeal, which is counted as zero if there is no response; onsite audit is a dummy
variable that equals 1 if the government replies to our private appeal with proof of an onsite investigation, and 0 otherwise.
For each outcome, in the column “a”, we control for month FE; in the columns “b”, we control for month FE and
province FE.
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Table Al4. Treatment Effects of Appeals

Panel A. First stage
(1a) (1b) (2b) (2b)
Private Appeal Public Appeal Private Appeal Public Appeal
T1*Post 0.086 0.086 0.000
(0.007) (0.008) (0.001)
T2*Post 0.099 0.001 0.100
(0.009) (0.005) (0.009)
Firm FE Yes Yes Yes Yes
Day FE Yes Yes
Province by Day FE Yes Yes
Kleibergen-Paap rk 75.21 58.06
Wald F statistic
Observations 7,100,881 7,100,881 7,100,881 7,100,881
Panel B. Second stage: IV estimates
(La) (1b) (22) (2b) (3a) (3b)
Violations  Violations SO2 SO2 COD COD
Private Appeal -0.032 -0.026 -48.5 -48.5 -3.5 -4.3
(0.011) (0.011) (31.4) (31.5) (10.7) (10.3)
Public Appeal -0.062 -0.057 -141.7 -137.1 -21.5 -23.0
(0.017) (0.015) (45.0) (43.0) (13.1) (12.3)
HO: T1<T2 P=0.01 P=0.01 P=0.02 P=0.03 P=0.05 P=0.05
Control Mean 0.009 0.009 132.5 132.5 59.1 59.1
Control SD 0.096 0.096 539.5 539.5 78.8 78.8
Firm FE Yes Yes Yes Yes Yes Yes
Day FE Yes Yes Yes
Province by Day FE Yes Yes Yes
Observations 7,100,881 7,100,881 2,216,476 2,216,208  2459,671 2,459,622

Note: This table reports the regression results from estimating the 2SLS equations. Panel A reports the first stage of
violation analysis. In Columns (1a) and (1b) of Panel B, we use firm-day level data, and the outcome variable is a dummy
variable that equals 1 if the firm violates an emission standard on that day, and zero otherwise; in Columns (2a) and (2b)
of Panel B, we use pipe-day level data, and the outcome variable is the daily average emission concentration of SO»
(mg/m3); in Columns (3a) and (3b) of Panel B, we use pipe-day level data, and the outcome vatiable is the daily average
emission concentration of COD (mg/L). We control for firm FE and province-by-day FE. Standard etrors are clustered
two-way by prefecture and week.
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Appendix B. Sample Templates for Each Arm

T1A: sending direct message to regulator on social media

Hello, I found that the daily average concentration of chemical oxygen demand of Xinxing Paper Co., Ltd.
from Youxi County exceeded the standard value on December 25. Please refer to the attached screenshot and
check the issue, thank you.

T, HFMEZZEZHKEIERAR 12 A 25 BLFFEEHIDIREBEINEE. FISHNE
B, BEXEHEE, B,

T1B: appealing to the regulator on government website

The Fujian online monitoring platform shows that on September 15, the daily average concentration of
ammonia nitrogen in the total sewage discharge outlet and the wastewater discharge outlet of Quanzhou
Kaiying Power Supply Appliance Co., Ltd. exceeded the emission standard. Please refer to the attached
screenshot. Please check and reply.

BEAGELERNTFEER A 15 HRMNHHEERERERBRRFASAEIRA. EFRAKPFK
DaA HI9RERIR. FERMHE. BREARARE,

T1C: appealing to the regulator by calling government hotline

Hello, the Jiangsu Enterprise Automatic Monitoring Information Platform showed that the daily average
concentration of total phosphorus in the sewage discharge outlet of Jiangyin Biyue Wastewater Treatment
Co., Ltd. exceeded the standard on June 22. Please investigate and give feedback.

TyF, IndE el BIRIE S Fa R 6 A 22 BIIRENISKGEFRA BSKPHK O R B
IREBR. IBREA AT RIR

T1D: appealing to the firm by phone call

Hello, I am an environmental protection enthusiast. I noticed that on May 29th, the daily average value of
smoke and dust from your company's No. 1 exhaust gas discharge outlet exceeded the standard. Please pay
attention to it and investigate, thank you.

yf, HERRPVOER, HEET 5 A 20 BREAFMN #RSBHROME B SESBR BEX
EFBITRE, B,

T2: publicly appeal to the government on Weibo
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No threat

The industrial waste gas discharge outlet of Hengrun Coal Chemical Co., Ltd. located in Shenmu County
exceeded the emission standard on May 29th. Please refer to the attached screenshot. Please check and
provide feedback on the emission violation in time @ Yulin Ecological Environment Bureau

T HAENEFEC TARR DN TIESERO 5 B 29 B4 B SE&ESdR R IHNE,
BRI ZEF RIRBIRRE@mh £ SRR

Media threat

Zhejiang Qunzhan Precision Fasteners Co., Ltd. in Jiashan County exceeded the standard value of daily
average chemical oxygen demand emission at its wastewater discharge outlet on October 9. Please refer to the
attached screenshot. Please check and give feedback @ Jiaxing Ecological Environment Bureau @ Jiashan
Ecological Environment Bureau, if there is no response in time, I will contact the media about this matter.

EEENNIRERBZEZEEMHRNDERAT 10 B 9 HEAFROFHRE A EBUIREE,
OHE, BEREFFHRIR@FEAESING @FEMMR, BRKERE EFHTEELTT,

Upper-level government threat

The waste incinerator at discharge outlet No. 1 of Zhejiang Chunhui Environmental Energy Co., Ltd, located
in the Shangyu Economic and Technological Development Zone, exceeded the daily standard value of sulfur
dioxide emissions on August 16. Please refer to the attached screenshot. Please check and reply @Shaoxing
Ecological Environment Bureau. If there’s no reply in time, I will report this issue to the upper-level
environmental protection department.

BEEFRARTTRX AN T EBEIMREERA RN B 1#9 M0 14503 BF T 8 B 16 HHIL=F
ewi RIEBIRE L. FUME., TEAFHRA@BARESING, RE SR LIRS
[ AR,
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Screenshots of Experiment Implementation Details

Sample CEMS Violation Screenshot:

BUAFER FERRFER

EanEl FaEl || FENER FEES |

v FKERH v ESAEAE

Bs| ST | ] == e | EETR | REELE |
£ [Ty
P i ] 8/8/k [ 9
2 EEEE EET ETYEIZ 500 mg/l
3 Rl ER] ETYEIZ 5 mg/m3
4 ESHs kR ER] T omg/m3 35 mg/m3
5 Faittn ER] VRS omg/m3 50 mg/m3
6 fi2ex Bzhinl je-di=[F Y 0 mg/m3 5 mg/m3
7 ESHNE2 ZEikEh shn je-di=[F Y 0mg/m3 35 mg/m3
8 AR shn je-di=[F Y 0mg/m3 50 mg/m3
st ESENS1 NGRS S BELE: [2019-12-04  @E[2019-12-04 @[ £ &
B sk | SR = EER e AREETIR EE R SRR SEs &S
13 ESH 2019-12-04 11 TELH £.70 mg/m3 i 870 mg/m3 Omg/m3 50mg/m3 EFH

14 Smll=1 2019-12-04 10
15 FESHNE1 2019-12-04 09
1o ESEN; 2019-12:04 08 FEH 880 mg/m? #f 60002 mg.. Omg/m3 50mg/m3
17 |ESEMSL | 2019-12-0407 FEH 882 mym i 503.09 mg.. Omog/m3 50mg/m3
18 ESEN1 2019-12-04 06 FEMH 880 mg/m3 §F 49420 mg.. 0mg/m3 50mg/m3
Lo ESEN; 2019-12:04 05 FEH 882 mo/m? if 46720 mg.. Omo/m3 50mg/m3

it 2019-12-04 4

8.78 mg/m3 #f 539.64

»
BRNEFM:

T |ESLL EiEEE ) AR ERITAREHR
s THdEsTRERRD Bl FEmTRE76S i: 210036 B TEME: oax@jshb.gov.cn

Sereenshot for T1:

T1A: sending direct message to regulator on social media
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*+ Testing the

information
barrier
. ; . . 5 SHES hypothesis
* Find the official Weibo account of the c1ty/ county’s - -
environmental bureau =N0]
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on government website

T1B: appealing to regulator

O FaR A SRCEREE, SNON SRmEEs ]
O FELNEaeTwrEs Ty
FIRIZIRAIRE On the 12369 ¢ woan
o3 - - S wwws
Y R websites, we describe & ou
e e the appeals and f—
upload the screenshot. [
R 2031-02-21
AEND: WHATSERGER TR 12 R
e HTAMEERE. SR SEECATRE. BRRAT T 02 82N HRE Y
MEREEZS. ARERNSCATIMEREETIENY, FONE. AEARARNS, RN S 553, e 01 ) .
e e
After submitting an !
appeal, we will get a i —
AR BT RGN, Tl RERAET. RESLITR T, S — pP 3 ge mEny AANAEASR
assenr. [0 search code, and then [
ivawmy [ wr weroraman paramss ssmepoem. z . we can use it to check st Tz § — -
- L e 1 8
in - the responses. —
v

T1C/T1D: appealing to regulator and/or firm by phone call
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* AMEFLancR EHENNG | 20006 0000 1 () [
- BREHLE " L ] "
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RSN M E LFEER T = rar = 2O 1429 .,
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RFENE w1 = m B
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8 m | 1 [ =
vl e 9 ' =
SYSNHO Koo KK LS 1 ] =
ATEER ENS w0 & s "
e Bas | @ B =
RARNWO 20001206 0700 EE o " L] =
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Screenshot for T2:

T2: public appeal to government on Weibo

*  On Weibo, we publish the
company’s violation
information and relevant
screenshots

*  Use the (@ function of
Weibo to remind the official
accounts of relevant local
environmental protection
bureaus to pay attention to
this complaint and respond
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Appendix C. Ethical Considerations
Overview

This field experiment involved working with a team of graduate students in environmental science
to verify the compliance of firms with environmental standards using publicly available data from
the Continuous Emissions Monitoring System (CEMS) set up under the “Measures for the Self-
Monitoring and Information Disclosure of National Key Monitoring Enterprises (Trial)”. We
identified violations on a daily basis and, upon observing violations, we generated private or public
appeals to be filed with local governments or firms by a group of citizen environmental volunteers
that we recruited from one of China’s local environmental protection NGOs. We use responses
to the appeals and publicly available data on violations and emissions to measure the impacts of

appeals.

The central government has explicitly encouraged the public to appeal violations and has mandated
that local governments create specific channels for public participation, which we use to file
appeals. Our field experiment is thus layered on top of existing firm-level disclosure mandates and
utilizes existing channels sanctioned for public participation in the supervision of environmental
regulations. Prior to launching the field experiment, we considered the impacts the treatments may

have on several classes of humans and institutions.
Human Subjects

We did not collect data from or about any individual person as part of this study. All the appeals
in the experiment were disseminated to institutional accounts of local governments and firms. All
data used for analysis are publicly available (or a direct response to an appeal submitted as part of
the experiment) and do not identify any individual government official or firm employee. Prior to
launching the experiment, we sought clarification on the status of the research from the
Institutional Review Boards at the University of Chicago and the University of California, Santa
Barbara. Because we did not collect data about or from individual human beings, both boards
determined that this project is not considered research with human subjects (UChicago protocols

IRB19-1744, and letter of determination dated October 18, 2019 from UCSB FWA#00006361).
Citizen Volunteers

We partnered with several environmental protection NGOs in China to recruit a group of citizen
environmental volunteers, who made public and private appeals when violations were identified
using the Continuous Emissions Monitoring System (CEMS). We carefully considered the

potential impacts of this research on the safety and employability of the citizen volunteers. We
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reviewed policy documents relevant to public participation in environmental governance in China
and determined that the kinds of activities that research staff undertook for the experiment are
both permitted and encouraged under current legal standards (for details, please refer to China’s
new environmental law and the “Interim Measures for Public Participation in Environmental
Impact Assessment” and the “Provisional Measures for Encouraging Environmental Violation
Appeals”). We consulted with several non-government organization that had been making similar
appeals for several years and did not learn of any negative repercussions for their organizations or
individual staff. During the experiment and afterwards, we were in daily contact with the citizen
volunteers who made appeals and actively monitored for adverse events. We received no
indications that governments or firms attempted to sanction the citizen volunteers in any way for
filing appeals, likely because all appeals in this experiment used channels explicitly permitted and

encouraged under central policies.
Impacts on Local Governments

This field experiment increased the number of appeals about violations of pollution standards that
were filed with local governments. It is likely that responding to these appeals involved time and
effort. It is important to note that local governments are explicitly mandated to respond to appeals
from the public and actively monitor reports of non-compliance through various channels for
public participation (“Provisional Measures for Encouraging Environmental Violation Appeals”).
Thus, while our experiment may have increased the effort required by local governments to
regulate pollution, that effort is consistent with existing mandates and responsibilities under the

law.

We considered the possibility that appeals from a research project could make local governments
less responsive to public appeals in the future. We believe this is unlikely given the size of our
experiment relative to existing public participation in environmental supervision. During the
experiment, we identified a total of 5366 violations across all the experimental arms. Data from
channels for public participation such as the 12369 hotline and website indicate that more than
600,000 appeals about pollution are filed by the public annually. Accordingly, we do not believe
that the intensity of the treatments will influence government responsiveness to the public in the
future. We also consulted with local organizations like the Institute of Public and Environmental
Affairs (IPE) and the Public Environment Concerned Center (PECC) to ensure that the appeals

filed during the experiment were consistent in channel and content with other public appeals.

Impacts on Firms
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The firms that were subject to appeals in this field experiment may have had to increase their effort
to comply with environmental standards, which likely imposed costs. We note that appeals were
only triggered for firms that exceeded existing pollution standards set by Ministry of Ecology and
Environment. Since the current environmental law has made it clear that these violations should
be eliminated to promote environmental quality and public health, we considered it acceptable to
impose costs of firms through the treatment, since policymakers have judged those costs to be

acceptable considering the potential public benefits of reductions in pollution.
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Appendix D. Treatment Effects of Appeals

Our baseline analysis focuses on the intention to treat (ITT) effects, which are smaller than the
treatment effects of appeals for two reasons: (1) some firms assigned to treatment never violate
and are thus not treated with an appeal; and (2) firms assigned to treatment that eventually violate
do not receive an appeal until they commit their first violation. The intent to treat (ITT) effects
averages the pre-violation and post-violation days of firms assigned to an appeals treatment.

To quantify treatment effects of appeals, we can thus adjust the baseline specification with an
instrumental variable (IV) approach, where whether a firm has received an appeal is instrumented
by its by “treatment assignment * whether experiment has started.” Day fixed effects account for
the growing propensity to receive an appeal as more time passes in the experiment. Specifically,
we estimate the following 2SLS equations:

First stage:

ZAppealedijt = Z iTij - Posty +y; + ¢ + €t
J J

Second stage:

Yije = 2 Appealed,;; +v; + 1 + €5t
j

The 2™ stage IV results provide the treatment effects of different types of appeals. As shown in
Appendix Table A14, receiving an appeal by citizens leads to large and significant reductions in
violation rates, particularly if done publicly. The treatment effects of appeals are much larger than
the I'TT estimates, reflecting the fact that the baseline violation rate is very low and many of the
firms assigned to the treatment arms never actually triggered the treatment or only triggered it after
a substantial amount of the experimental period elapsed.
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