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A comment on “Informed Enforcement:
Lessons from Pollution Monitoring in China”

by Sebastian Axbard and Zichen Deng

Andrea La Nauze∗ Tze Yong Tan†

June 7, 2024

Abstract

Axbard and Deng (2024) exploit the rollout of new pollution monitors
in China in 2015 in 177 medium-size cities to study the effect of air-quality
monitors on enforcement actions by local governments and air quality. In
their main difference-in-difference analysis, they identify the change in the
probability of enforcement for firms that are close to versus further away from
the monitor. They find that being within 10km of a monitor increases the
probability that a firm receives any enforcement action by 0.0033 (standard
error 0.00056) relative to a mean of 0.0046. Computationally, we successfully
reproduce the main claims of the paper. We observe minor coding anomalies
that do not have a material impact. We find that the main result on all
enforcement is robust to all robustness checks: (1) randomization inference
(2) alternative fixed effects and (3) multiple hypothesis testing.
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1 Introduction

Axbard and Deng (2024), henceforth AD, investigate the introduction of air-quality

monitors in medium-sized Chinese cities in 2015. Before the introduction of these

monitors, no air-quality monitoring was undertaken in these cities. In their main

analysis, the authors compare the incidence of enforcement actions by local authori-

ties between firms close to versus further away from these monitors before and after

the monitors were installed.

The main datasets for the analysis are records on enforcement collected by the

Institute of Public and Environmental Affairs 2010-2017. AD link enforcement

records to the Annual Survey of Industrial Firms to firm and firm location. We as-

sume the location of monitors comes from the Ministry of Environmental Protection

where air pollution data are sourced.

The authors describe the main results as follows“The results show an increase in

the probability of enforcement by 72 percent for firms located within 10 kilometers

(km) of a monitor...”.

In the present report prepared for the Institute for Replication (Brodeur et al.

2024), we investigate whether AD’s analytical results are computationally repro-

ducible and further test robustness to: (1) randomization inference (2) alternative

fixed effects and (3) multiple hypothesis testing.

We successfully reproduced AD’s main results (Panel A, Table 1) using their

codes however we noted very small discrepancies between the sample size that is

reported and the sample size used to generate the estimates.

In terms of robustness we find no meaningful differences in the main result

(column 1 Table 1 Panel A) from employing randomization inference, alternative

fixed effects, or multiple hypothesis testing. We note that heterogeneity results

reported in columns 2-4 of Table 1 Panel A are sensitive to the fixed effects employed

but are robust to randomization inference and controlling for multiple hypothesis

testing.
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2 Computational Reproducibility

We used the replication package here. The replication package did not include

the raw data or the scraping and cleaning codes.1 Intermediate data files and

analysis scripts were provided. See Table 1 for details. We reproduced the main

results in Table 1 Panel A from the data and analysis scripts provided (a successful

computational reproduction) see Table 2 for the reproduced results.

We noted one minor coding issue that affected the reporting of observations in

the main table. We noticed that the observations reported in the Table are from

the full dataset, which differs to the sample used to estimate the coefficients due

to singletons being dropped in the estimation procedure. The discrepancy is small

(608 observations). We also note that the reported summary statistics in Appendix

Table C1 are calculated from the incorrect sample (or at least not the main sample

used for estimation), but the statistics do not differ at this level of rounding.

3 Robustness Reproducibility

In each of the following sections, we explore the robustness of the results in Panel

A of Table 1 of AD.

3.1 Randomization Inference

We first report robustness to implementing randomization inference by using the

command developed by Heß (2017) in Stata. The purpose of this exercise is to

ensure that the results remain robust to the arbitrary randomization procedures of

the treatment variable. This involves assigning firms randomly to be either close

to or further away from the monitor while keeping the outcome variables fixed.

The test generates p-values by calculating the proportion of replications where the

placebo treatment effect exceeds those of the baseline treatment effect. This exercise

is conducted with 1,000 random permutations and at seed 5.

1The raw data here refers to the files obtained directly from the source without converting
them to the Stata dataset format.
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The randomization inference-adjusted p-values are reported in Table 3. We

did not find any loss of significance in the first four specifications. In the last

specification, we find that the likelihood of achieving a treatment effect at least

as high as the estimated one by chance alone is 0.461. This is consistent with

the baseline estimation, further confirming that being close to a monitor does not

impact the probability a firm receives a warning enforcement.

3.2 Fixed Effects

We explore robustness to several alternative specifications of fixed effects. The

fixed effects employed by AD are firm, industry by time (quarter), and province

by time (quarter). We test robustness to specifications with time (quarter) and

firm only (Table 4), firm and year-by-industry (Table 5), and firm and year-by-

province fixed effects (Table 6). The treatment effect of being close to a monitor

on any enforcement action is robust across all specifications. The treatment effects

in columns 2-4 (outcome variables “Suspension”, “Upgrade”, and “Fine”) are less

robust, in particular, they are all insignificant in Table 4, a specification that does

not allow for differential time trends by industry or province.

3.3 Multiple Hypothesis Testing

Our final set of robustness checks is to account for multiple hypothesis testing. We

take the hypotheses in Panel A of Table 1 of AD as one family of 5 hypothesis

tests, and compute sharpened false discovery rate q-values according to (Anderson

2008). The original p-values and the sharpened q-values are reported in Table 7.

Accounting for multiple hypotheses does not change the conclusions.

4 Conclusion

The main result of AD is robust - being closer to a newly installed air-quality

monitor led to a large and statistically significant increase in the likelihood of en-

forcement action relative to firms located further from a monitor. We find that the
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heterogeneity results are less robust to alternative fixed effects specifications. We

also found minor coding issues that do not materially affect the results.
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5 Tables

Table 1: Replication Package Contents and Reproducibility

Replication Package Item Fully Partial No

Raw data provided ✓
Analysis data provided ✓

Cleaning code provided ✓
Analysis code provided ✓

Reproducible from raw data ✓
Reproducible from analysis data ✓

Notes: This table summarizes the replication package contents contained in Axbard and Deng
(2024)

.
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Table 2: Pollution Monitoring and Enforcement Activities

Any Suspension Upgrade Fine Warning

Mon10km × Post 0.0033 0.0014 0.0014 0.0014 -0.000058
(0.00056) (0.00045) (0.00041) (0.00043) (0.00016)
[0.000] [0.002] [0.001] [0.002] [0.711]

Mean Outcome 0.0046 0.0024 0.0025 0.0022 0.00070
Observations 1154688 1154688 1154688 1154688 1154688
Conley SE 0.00040 0.00031 0.00031 0.00030 0.00017

Notes: This table is a reproduction of AD Table 1 Panel A using code in their replication package.
Standard errors are clustered on the city (in parentheses). P-values are reported in brackets.

Institute for Replication I4R DP No. 144

10



Table 3: Randomization Inference Robustness

Any Suspension Upgrade Fine Warning

Mon10km × Post 0.0033 0.0014 0.0014 0.0014 -0.000058
(0.00056) (0.00045) (0.00041) (0.00043) (0.00016)

Unadjusted p-value 0.000 0.002 0.001 0.002 0.711
RI-adjusted p-value 0.000 0.000 0.000 0.000 0.461
Mean Outcome 0.0046 0.0024 0.0025 0.0022 0.0007
Observations 1154688 1154688 1154688 1154688 1154688

Notes: Table reports unadjusted p-values and randomization inference (RI) adjusted p-values for
the coefficients Mon10km × Post (robustness check of AD Table 1 Panel A).
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Table 4: Fixed Effects Robustness I

Any Suspension Upgrade Fine Warning

Mon10km × Post 0.0025 0.00074 0.00074 0.00059 -0.000068
(0.00068) (0.00058) (0.00053) (0.00055) (0.00016)
[0.000] [0.204] [0.168] [0.287] [0.679]

Mean Outcome 0.0046 0.0024 0.0025 0.0022 0.00070
Observations 1154688 1154688 1154688 1154688 1154688
Firm FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes
Industry-Year FE No No No No No
Province-Year FE No No No No No

Notes:Table reports coefficients and standard errors for Mon10km×Post with firm and time fixed
effects (robustness check of AD Table 1 Panel A). Standard errors are clustered on the city (in
parentheses). P-values are reported in brackets.
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Table 5: Fixed Effects Robustness II

Any Suspension Upgrade Fine Warning

Mon10km × Post 0.0031 0.0013 0.0013 0.0012 -0.000043
(0.00060) (0.00052) (0.00046) (0.00049) (0.00016)
[0.000] [0.015] [0.005] [0.017] [0.785]

Mean Outcome 0.0046 0.0024 0.0025 0.0022 0.00070
Observations 1154688 1154688 1154688 1154688 1154688
Firm FE Yes Yes Yes Yes Yes
Time FE No No No No No
Industry-Year FE Yes Yes Yes Yes Yes
Province-Year FE No No No No No

Notes: Table reports coefficients and standard errors for Mon10km×Post with firm and industry-
by-year fixed effects (robustness check of AD Table 1 Panel A). Standard errors are clustered on
the city (in parentheses). P-values are reported in brackets.
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Table 6: Fixed Effects Robustness III

Any Suspension Upgrade Fine Warning

Mon10km × Post 0.0027 0.00088 0.0014 0.00074 -0.000066
(0.00063) (0.00050) (0.00040) (0.00047) (0.00016)
[0.000] [0.080] [0.001] [0.116] [0.689]

Mean Outcome 0.0046 0.0024 0.0025 0.0022 0.00070
Observations 1154688 1154688 1154688 1154688 1154688
Firm FE Yes Yes Yes Yes Yes
Time FE No No No No No
Industry-Year FE No No No No No
Province-Year FE Yes Yes Yes Yes Yes

Notes: Table reports coefficients and standard errors for Mon10km×Post with firm and province-
by-year fixed effects (robustness check of AD Table 1 Panel A). Standard errors are clustered on
the city (in parentheses). P-values are reported in brackets.
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Table 7: Multiple Hypothesis Testing Robustness

Any Suspension Upgrade Fine Warning

p-value 0.000 0.002 0.001 0.002 0.711
sharpened q-value 0.001 0.002 0.002 0.002 0.166

Notes: Table reports original p-values and Sharpened q-values that account for multiple hypotheses
from the null hypothesis that the coefficient on Mon10km × Post is zero in AD Table 1 Panel A.
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