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Reduce NPDES SNC Rate By Learning
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We may each have stories, anecdotes, some data, 
common sense views, and our professional judgements 
about how to improve compliance.

There is growing body of behavioral science theory and 
empirical research on what improves compliance.

Let’s integrate these to advance our knowledge of what 
works and increase our compliance assurance tool box.

• This is called Evidence Based Government



Limits of Common Sense and 
Professional Judgments
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Common Sense and our professional judgment 
may  be effective basis to design and 
implement environmental compliance 
programs, except when they are not.

Problem is we do not know when our common 
sense and professional judgments will be 
accurate and when they will not be.

• Consider some examples in the next slides:



Field experiments  may overturn conclusions from 
experience or non-experimental empirical studies

 Steroid Injections for Head Injuries: Dominant 
approach for decades. Reduce swelling - don’t want 
swelling inside the skull. 
 RCT (2005): steroid injections increase death rate.

 Scared Straight: Studies -> Participants less likely to 
commit crimes after participating in SS.
 Several RCTs: SS increased criminal activity



Minneapolis Domestic Violence Experiment

• Problem:  Enforcement Action or Assistance? 

• Population: Domestic violence offenders with probable cause to make 

an arrest

• Treatments: Officers randomly selected 1/3 for arrest (jail), 1/3 for advice 

& mediation, and 1/3 for 8-hour separation from their domestic partner.
– Follow-up in 6 months with interviews and incident reports.

– Which was most effective in reducing repeat offending?



Minneapolis Domestic Violence Experiment

• Problem:  Enforcement Action or Compliance Assistance? 

• Population: Domestic violence offenders with probable cause to make an arrest

• Treatments: Officers randomly selected 1/3 for arrest, 1/3 for advice & mediation, and 1/3 

for 8-hour separation from their domestic partner.
– Follow-up in 6 months with interviews and incident reports.

– Arrest was most effective in reducing repeat offending.
– Replicated in 5 cities: arrests associated with up to 25% reduction in 

repeat offending
– Subsequently, many states and police units enacted polices for 

mandatory arrest, without a warrant, for domestic violence cases 
where there was probable cause that crime had been committed.



Clinical Drug Trials Often Do Not 
Succeed
 New drugs identified for testing based on theory 

for why it could be effective in treating disease X

 Tested with randomized control studies 
(sometimes double blind).

 Overall about 14% of new drugs that enter Phase 
1 clinical trial are approved. 
 Chi Heem Wong, Kien Wei Siah, Andrew W Lo, Estimation of clinical trial success rates and 

related parameters, Biostatistics, Volume 20, Issue 2, April 2019, Pages 273–286,.



Why Common Sense and Professional 
Judgment May Be Inaccurate 
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 Extensive research demonstrating our cognitive biases. Two  
examples:
 Confirmation Bias:
 Our tendency to focus on and be more accepting of 

information that confirms our prior views compared to 
information that is inconsistent. 

 Availability heuristic:
 Our probability judgment is based on what is most easily  

available in our memory: more recent and vivid things, 
especially if personally experienced given greater weight than 
if time was invested to recall or gather empirical data. 

 Reviewing those biases is a separate presentation or course.



Why Common Sense and Professional 
Judgment May Be Inaccurate - continued

9

Behavior of individuals, organizations and 
communities is complicated and our understanding of 
the compliance drivers may be incomplete or not 
accurate.

NPDES compliance may be multi-factorial and our 
existing programs may only be addressing some 
factors or perhaps not the most important factors.

• Do we have a theory for why our compliance approach will be 
effective?

• Have we evaluated the existing empirical evidence for our theory?



Factors that impact Compliance –
1. Design of the Regulation.  

 Complex or ambiguous? 
 Is there self-monitoring (feedback)?

2. Government monitoring & enforcement to create deterrence
3. Voluntary compliance assistance (in contrast to mandatory 

training)
4. Public  accountability via transparency
5. Costs of complying: are there immediate and “substantial” 

costs to the regulated entity?  
6. Benefits of compliance: are the benefits primarily in the future 

and to others (e.g., public)?
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Factors that impact compliance -
continued

7. Awareness of regulation and/or how to comply.
8. Disagree with the law  
9. “Comply with Spirit of Law”.
 “I’m special” mindset” or Cognitive Dissonance .

10. Some competitors not subject to rule
11. Perception that peers or competitors are not 

complying.
12. Cultural/social and professional norms
13. Community engagement
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https://youtu.be/bp39qSdyTc4


Can Peer Comparisons Encourage 
Reductions in Discharges?

Peer comparisons (a.k.a., social 
comparisons) reduce household 
energy and water consumption, as 
well as encourage other pro-
environmental behaviors.

Could they encourage polluters to 
reduce their emissions?

epic-evidence.org







A pilot study suggests peer comparisons can 
help

 328 municipal wastewater facilities in Kansas in 2017.
 Half randomized to receive a peer comparison.
 Some evidence that recipients of letter reduced their discharge 

compared to the control group, but sample size needs to be increased 
(more states needed).

 University of Kansas, Johns Hopkins University and OECA are 
interested in expanding this pilot study to more states and perhaps 
with government sending the letters.

epic-evidence.org



Path to Evidence Based Compliance 
Programs
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Review existing 
data on our 
programs to try to 
understand 
effectiveness 
• Identify the limits and 

constraints in existing 
data.

• Collect more data on 
our programs.

Read the literature 
on theories and 
empirical evidence 
that exists on what 
works in 
compliance.
• Professor Jay 

Shimshack will make 
this easy for you 
shortly.

Test new 
approaches based 

on a “theory of 
change” and build 

evaluation 
measurement in 

from the 
beginning.



Testing and learning are not that hard  
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• There are gaps and limits in our NPDES 
data, but compared to other programs we 
have far more self-monitoring and 
accessible electronic data.  

NPDES is unique 
among 

environmental 
programs with rich 
electronic data set 

on compliance.

• The gold standard for testing – randomized 
control test –could be done by phasing.

• Academic researchers can help with design and 
evaluation as many approaches might be 
possible.  

• We have  5 MOUs with universities that are 
interested in collaborating with us.

Test new 
approaches with  
evaluation design 
built in from the 

beginning.
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For More Information 
 Overview of Social Psychology, Cognitive Biases and Behavioral Economics

 Elliot Aronson, The Social Animal, Eleventh Edition, 2011
 Daniel Kahneman, Thinking Fast and Slow, 2011
 Dan Areily, Predictably Irrational, The Hidden Forces that Shape Our Decisions, 2009.

 Monitoring Research
 Short, Jodi L. and Toffel, Michael W., The Integrity of Private Third-Party Compliance Monitoring, Fall 2016 edition of the 

Administrative & Regulatory Law News.
 Duflo, Greenstone, Pande & Ryan, Truth-Telling by Third-Party Auditors and the Response of Polluting Firms: 

Experimental Evidence From India, 128 Q.J. Econ. 1499, 1499 (2013) 
 Benjamin Harkin, Thomas Webb, Betty Chang, Yael Benn, Andrew Prestwich, Mark Conner, Ian Kellar, and Paschal 

Sheeran, “Does Monitoring Goal Progress Promote Goal Attainment? A Meta-Analysis of the Experimental Evidence,” 
Psychological Bulletin, Oct. 19, 2015. 

 Compliance Drivers  and Deterrence
 Hindin, David A. and Silberman, Jon D., “Designing More Effective Rules and Permits”, George Washington Journal of 

energy & Environmental Law, Spring, 2017, pp. 103-123.
 Shimshack, Jay P. 2014. "The Economics of Environmental Monitoring and Enforcement." Annual Review of Resource 

Economics 6: 339-360.

 Evaluating Compliance Approaches using Impact Evaluation 
 Rare and the Behavioral Insights Team, Behavior Change for Nature: A Behavioral Science Tool Kit , 2019.
 “Gertler, Paul J.; Martinez, Sebastian; Premand, Patrick; Rawlings, Laura B.; Vermeersch, Christel M. J.. 2016. Impact 

Evaluation in Practice, Second Edition. Washington, DC: Inter-American Development Bank and World Bank. © World 
Bank.
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http://www.apa.org/pubs/journals/releases/bul-bul0000025.pdf
https://gwujeel.files.wordpress.com/2016/05/completed_jeel_vol7_issue2_designingmoreeffectiverulesandpermits.pdf
https://rare.org/report/behavior-change-for-nature/
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