
The Challenges of Using 
Models in a Regulatory 

Environment 
 

Wendy Wagner, University of Texas School 
of Law 



The Real Role of 
Models 
– Exploring  

connections 
between cause 
and consequence 

– Bringing together 
diverse 
information 

– Bringing together 
different 
disciplines 

 
 



“all models are wrong, 
but some are useful” 
 

George E. P. Box & Norman R. Draper, 
Empirical Model-Building and Response 

Surfaces 424 (1987).  
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The Courts’ Review of Models 

• "To make precise estimates, precise data are 
required.”  

  
 Gulf South Insulation v. CPSC, 701 F.2d 1137, 1146 (5th Cir. 1983). 

 
• “While the EPA ‘may ‘err’ on the side of 

overprotection,” it “may not engage in sheer 
guesswork.”  

   Leather Industries v. EPA, 40 F.3d 392, 403-05 (D.C. Cir. 1994).  
 

• “[I]f the methodology [used in preparing a 
model] is challenged, [the agency must] ‘provide 
a ‘complete analytic defense.’”  

 Small Refiner Task Force at 229. 
 



EPA’s use of point estimates “suppresses 
information about sources of error that 
result from choices of model, data sets, 
and techniques for estimating values of 
parameters from data.” 

 
COMMITTEE ON RISK ASSESSMENT OF HAZARDOUS AIR POLLUTANTS, 

NATIONAL RESEARCH COUNCIL, SCIENCE AND JUDGMENT IN RISK 
ASSESSMENT 184 (1994).  



Vulnerability #1: The Never-
ending Search for the Answer 

“[T]he climate models upon which 
NACC relies struck out. 

 Strike one: they can’t simulate 
the current climate.  

 Strike two: they falsely predict 
greater and more rapid warming 
in the atmosphere than at the 
surface—the opposite is 
happening. 

 Strike three: they predict 
amplified warming at the poles, 
which are cooling instead.” 
 



Vulnerability #2: Discredit 
models with unfavorable results 

“Words like uncertainty, systematic biases, 
and important deficiencies [used by 
modelers in describing their climate 
change models] are music to the ears of 
cross-examiners.” 

 
 
 
Daniel A. Farber, Modeling Climate Change and its  
 Impacts: Law, Policy, and Science,  
 86 TEX. L. REV. 1675 (2008)  



Vulnerability #3: Work backwards from 
preferred result to favored model 



Regardless of Mischief, Lose 
the Value of Models 

 
1. Lost Opportunity 

for Collaborative 
Problem-solving 

2. Single Answer 
rather than 
Questions and 
Insights (for policy) 

3. Obsessive focus on 
Static Output rather 
than model 
Dynamic Process 

 
by Liz Fisher, Oxford 



Model 1 
Model 2 

Model 3 
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Possible Advantages of Multiple 
Models 

• Shatters the image of models as 
answer-machines 

• Diffuses attacks against single 
assumptions and data sources 

• Identifies most important uncertainties 
for policymakers 

• Advances scientific exploration of 
complex systems 
 



Multiple models may even be easier 
to defend legally than single models 

• Facilitates all-important 
explanation of: 
– Key assumptions 
– Data sources 
– Fit between model and 

problem 
• Highlights the importance of 

policy choices and the limits 
of “sound science” in 
uncertain terrain 

 



Methods for Multiple Models 
   1. Advanced design rules for creating and     
          using multiple models 
    2. Squeaky Clean Model Development 

• Provenance 
• Peer review 
• Adaptive Evaluation 

3. Accessible explanations of all important 
judgments and policymakers take final 
responsibility for decision 

 



Various judgment-laden steps in 
model creation 

 
 
 
 
 
 

Pasky Pascual, EPA 
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