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Abstract of Dissertation 

 

 

Climate Change Litigation: 

An empirical assessment of the role of science in climate change lawsuits 

 

The dissertation consists of three essays that collectively evaluate how science has 

been used in climate change litigation in the United States from 1990 to 2018. The 

research objective is to conduct empirical assessments to find how science affects judicial 

decisions in climate change lawsuits.  

The first essay investigates the following research question: to what extent does 

scientific evidence presented in courts influence the judicial outcome of climate change 

lawsuits? Based on the analysis of all publicly available legal documents from all 222 

lawsuits, the essay explores how much scientific discussion occurred in each lawsuit and 

its implications on case outcomes. Using the ordered logit regression model, the essay 

finds that there is a significant correlation between scientific information brought into 

courts by both plaintiffs and defendants, and the courts' scientific discussion. 

Furthermore, the essay finds that, while both plaintiffs and defendants significantly affect 

the courts' scientific discussion, the defendants are more influential than the plaintiffs to 

the courts' scientific discussions. 

The second essay takes a qualitative approach to study the same research question 

studied in the first essay. Using the qualitative methods, the essay explores the legal 

contexts in which scientific communication becomes critical. The qualitative analysis of 

82 in-depth interviews with participants in 13 climate change lawsuits, in which climate 

science played a major role, shows that there are three contexts in which science becomes 

(or will become) critically influential in legal decision-making processes. First, science is 
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critical in proving injury-in-fact in lawsuits, and when a state government is a plaintiff (or 

a part of a plaintiff group), the court is more likely to grant standing for the plaintiffs. 

Second, attribution science is not yet strong enough to prove causation and redressability. 

Third, courts mostly credit agency science, which can, at times, become a problem for the 

scientific community outside of government agencies.  

The third essay investigates how judges address scientific uncertainty in climate 

change lawsuits against federal agencies. The essay assessed the court opinions of 54 

lawsuits selected from the database of 222 climate change lawsuits to evaluate how 

scientific uncertainty influences the judges' decision-making. There are three main 

findings. First, when certain scientific information is perceived to be undisputed among 

the scientific community, the judges are more likely to credit it. Second, judges are more 

likely to scrutinize the currency of the data if an agency is accused of using outdated data. 

Third, judges pay close attention to the scientific uncertainty issues when they are 

convinced that there is a notable contradiction within the agency decision. projects.    



vii 

Table of Contents 

 

 

Acknowledgements ....................................................................................................................... iv 

Abstract of Dissertation ................................................................................................................ v 

List of Figures ................................................................................................................................ x 

List of Tables ................................................................................................................................. xi 

List of Tables (continued) ........................................................................................................... xii 

List of Graphs ............................................................................................................................. xiii 

Chapter 1:  Introduction................................................................................................................... 1 

Chapter 2:  Essay #1 ........................................................................................................................ 6 

Introduction ................................................................................................................................. 6 

Background and Significance ...................................................................................................... 9 

Literature Review ...................................................................................................................... 12 

Methodology ............................................................................................................................. 19 

1. Research Question........................................................................................................ 19 

2. Research Design ........................................................................................................... 19 

Step 1-2: Database Establishment ..................................................................................... 20 

A. Sabin Center ............................................................................................ 20 

B. McCormick et al.’s Data ......................................................................... 21 

C. This Research .......................................................................................... 23 

Steps 3-4: Sampling and Cleaning Data ............................................................................ 26 

Step 5: Operationalization of Scientific Discussion .......................................................... 28 

Steps 6-7: Data Analysis ................................................................................................... 35 

Findings ..................................................................................................................................... 38 

1. Univariate Descriptive Statistics .................................................................................. 38 

2. Bivariate Descriptive Statistics .................................................................................... 39 

3. Multivariate Regression Analysis ................................................................................ 46 

Discussion ................................................................................................................................. 53 

References ................................................................................................................................. 56 

Case references ...................................................................................................................... 58 

Chapter 3:  Essay #2 ...................................................................................................................... 59 

Methodology ............................................................................................................................. 59 

1. Research Question........................................................................................................ 59 



viii 

2. Research Design ........................................................................................................... 60 

Step 1: Developing Initial Conceptual Framework ........................................................... 60 

Step 2: Design data collection methods ............................................................................. 66 

A. Case Selection ......................................................................................... 66 

B. Interviewee Selection .............................................................................. 68 

Step 3: Conducting Interviews & Data Preparation .......................................................... 72 

Step 4: Developing a Coding Structure & Coding in Nvivo ............................................. 74 

Step 5: Theme identification ............................................................................................. 79 

Findings ..................................................................................................................................... 82 

Theme 1: Coalition-building with state governments can be powerful in proving injury. .... 83 

Theme 2: Attribution science is yet to be strong enough to prove causation and 

redressability. ........................................................................................................................ 89 

Theme 3: Courts defer to agencies' definition of best available science unless it is 

arbitrary or capricious – and this standard becomes frustrating for the scientific 

community working outside of agencies ............................................................................... 95 

Discussion ............................................................................................................................... 101 

References ............................................................................................................................... 105 

Case references .................................................................................................................... 107 

Appendix 1. Interview Questions (IRB Approved) ................................................................. 109 

Appendix 2. Summary of Lawsuits ......................................................................................... 111 

Chapter 4:  Essay #3 .................................................................................................................... 120 

Introduction ............................................................................................................................. 120 

Background and Significance .................................................................................................. 123 

Literature Review .................................................................................................................... 127 

Methodology ........................................................................................................................... 131 

1. Research Question...................................................................................................... 131 

2. Research Design ......................................................................................................... 133 

Step 1-4: Completed in Essay #1 ..................................................................................... 134 

Step 5: Operationalization of Scientific Uncertainty Discussion .................................... 134 

A. Automated Search Using NVivo ........................................................... 135 

B. Non-automated filtering process ........................................................... 140 

Step 6: Descriptive Statistics of the identified lawsuits................................................... 144 

Step 7: Developing the Initial Conceptual Framework ................................................... 149 

1) APA § 706 ............................................................................................. 153 



ix 

2) APA § 706(2)(A) Arbitrary and Capricious Standard .......................... 155 

3) APA § 706(2)(D) Statutory Procedural Requirements ......................... 156 

A. Endangered Species Act (ESA) .......................................................................... 156 

a. Best Available Science Standard ................................................................. 158 

B. National Environmental Policy Act (NEPA) ...................................................... 160 

a. Reasonably Foreseeable Standard ............................................................... 163 

b. Hard Look Standard..................................................................................... 165 

Step 8: Developing a Coding Structure and Code ........................................................... 167 

Step 9: Theme identification ........................................................................................... 169 

Findings ................................................................................................................................... 171 

1. DEFERENCE CLUSTER .......................................................................................... 172 

Theme 1: Plaintiffs failed to identify alternative (or more credible) science .................. 173 

Theme 2: Agency checked all the “boxes” ...................................................................... 175 

2. NO DEFERENCE CLUSTER ................................................................................... 178 

Theme 1: Agency failed to make a rational connection between its record and its 

action ............................................................................................................................... 179 

Theme 2: Agency failed to consider an important aspect of the problem ....................... 180 

Theme 3: Agency’s explanation was implausible ........................................................... 182 

3. MIDDLE CLUSTER: Warranting In-Depth Deliberation ......................................... 183 

Theme 1: Undisputed science from the scientific community ........................................ 184 

Theme 2: Stale Data ........................................................................................................ 186 

Theme 3: Contradictions within Agency Decision-Making ............................................ 190 

Discussion ............................................................................................................................... 193 

References ............................................................................................................................... 196 

Case references .................................................................................................................... 200 

 

  



x 

List of Figures 

 

 

Chapter 4:  Essay #3 

Figure 1 ............................................................................................................................148 

Figure 2 ............................................................................................................................149 

Figure 3 ............................................................................................................................157 

Figure 4 ............................................................................................................................160 

  



xi 

List of Tables 

 

 

Chapter 2:  Essay #1 

Table 1 ...............................................................................................................................11 

Table 2 ...............................................................................................................................19 

Table 3 ...............................................................................................................................31 

Table 4 ...............................................................................................................................32 

Table 5 ...............................................................................................................................38 

Chapter 3:  Essay #2 

Table 1 ...............................................................................................................................59 

Table 2 ...............................................................................................................................61 

Table 3 ...............................................................................................................................66 

Table 4 ...............................................................................................................................66 

Table 5 ...............................................................................................................................75 

Table 6 ...............................................................................................................................76 

Table 7 ...............................................................................................................................77 

Chapter 4:  Essay #3 

Table 1 .............................................................................................................................123 

Table 2 .............................................................................................................................123 

Table 3 .............................................................................................................................124 

Table 4 .............................................................................................................................124 

Table 5 .............................................................................................................................130  



xii 

List of Tables (continued) 

 

 

Chapter 4:  Essay #3 (continued) 

Table 6 .............................................................................................................................132 

Table 7 .............................................................................................................................133 

Table 8 .............................................................................................................................134 

Table 9 .............................................................................................................................138 

Table 10 ...........................................................................................................................140 

Table 11 ...........................................................................................................................144 

Table 12 ...........................................................................................................................167 

Table 13 ...........................................................................................................................168 

Table 14 ...........................................................................................................................171 

  



xiii 

List of Graphs 

 

 

Chapter 2:  Essay #1 

Graph 1...............................................................................................................................39 

Graph 1-1 ...........................................................................................................................40 

Graph 2...............................................................................................................................41 

Graph 3...............................................................................................................................42 

Graph 4...............................................................................................................................44 

Graph 5...............................................................................................................................45 

Chapter 4:  Essay #3 

Graph 1.............................................................................................................................141 

Graph 2.............................................................................................................................145 

Graph 3.............................................................................................................................146 

Graph 4.............................................................................................................................147 

Graph 5.............................................................................................................................147 

 

  



1 

Chapter 1:  Introduction 

 

 

Science plays an essential role in the judiciary. In the legal context, science can 

provide critical information that may set a clear context for legal disputes involving 

scientific principles, and guide fair and informed judgments. Most legal experts, 

however, may not be trained in scientific methods required to understand the rapidly 

evolving science and technology and their potential impact on public health and the 

natural environment. Especially in the environmental law field, the technologies such as 

fracking, nuclear energy, and renewable energy have become more frequently and 

intensely disputed in courts in recent years than past due to climate change.  

The definition of climate change litigation used for this research is any piece of 

judicial litigation on federal, state, tribal, or local level in which any of the litigants or 

fact-finders directly and expressly address the issue around the substance or policy of 

climate change causes and impacts (Markell and Ruhl, 2012). For the purpose of this 

dissertation, the climate change causes and impacts include, but not limited to, global 

warming, greenhouse gas emission, changing ecosystems, and sea-level rise. As the 

executive and legislative branches of the US government recently have not been moving 

at a pace that meets the demand of some of the environmental activist groups for strong 

climate policies, these groups are increasingly seeking relief from the judicial branch. As 

these groups turn to courts, the anti-regulatory groups are also bringing lawsuits to seek 

protection for their property rights and business activities. Similar to the series of lawsuits 

in the mid-1990s between public health experts against tobacco industry (Mather, 1998), 

the possibility of creating de facto climate policy through legal decisions provides a 

strong incentive for all stakeholders, including environmentalists and businesses, to bring 
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their issues to the courts. With the intensifying climate change threats, lack of legislative 

and executive actions, and the consequently intensifying legal disputes over the 

environmental issues, judges are confronting an influx of climate change lawsuits 

(McCormick et al., 2017). 

The volume of climate change litigation has been increasing since 2006 (Markell and 

Ruhl, 2012; McCormick et al., 2018), but there has been little analysis of how science 

affects these lawsuits. This dissertation seeks to fill this gap and provide the empirical 

study of the current role of science in climate change lawsuits. With the application of 

both quantitative and qualitative research methodologies, this dissertation explores how 

science influences the outcomes of climate change lawsuits from three different 

viewpoints.    

This dissertation consists of three essays, all of which studied the collection of all 222 

federal-level lawsuits filed in the U.S. from 1990 to 2018 that discussed scientific issues 

around climate change. The dissertation explored the following topics: 1) quantitative 

analyses of the scientific evidence presented in climate change lawsuits and their 

correlation with lawsuit outcomes, 2) qualitative analyses of scientific evidence presented 

in climate change lawsuits and their correlation with lawsuit outcomes, and 3) mixed-

methods analyses of the influence of scientific uncertainty in climate change in court 

opinions. The findings of the three essays can broaden and transform our understanding 

of how science is communicated in the judicial branch and, more broadly, in the field of 

government policymaking. 

The first essay investigates the following research question: to what extent does 

scientific evidence presented in courts influence the judicial outcome of climate change 



3 

lawsuits? Based on the analysis of all publicly available legal documents from all 222 

lawsuits, the essay explores how much scientific discussion occurred in each lawsuit and 

its implications on case outcomes. Using the ordered logit regression model, the essay 

finds that there is a significant correlation between scientific information brought into 

courts by both plaintiffs and defendants, and the courts' scientific discussion. In other 

words, more science brought in by litigants leads to more scientific discussions by courts. 

Furthermore, the essay finds that, while both plaintiffs and defendants significantly affect 

the courts' scientific discussion, the defendants are more influential than the plaintiffs to 

the courts' scientific discussions. 

The second essay takes a qualitative approach to study the same research question 

studied in the first essay. Using the qualitative methods, the essay explores the legal 

contexts in which scientific communication becomes critical. The qualitative analysis of 

82 in-depth interviews with participants in 13 climate change lawsuits, in which climate 

science played a major role, shows that there are three contexts in which science becomes 

(or will become) critically influential in legal decision-making processes. First, science is 

critical in proving injury-in-fact in lawsuits, and when a state government is a plaintiff (or 

a part of a plaintiff group), the court is more likely to grant standing for the plaintiffs. 

Second, attribution science (i.e., linking broad climate change to localized and specific 

outcomes) is not yet strong enough to prove causation and redressability. Third, courts 

mostly credit agency science, which can, at times, become a problem for the scientific 

community outside of government agencies.  

The third essay takes a closer look at the third finding from the second essay, and 

further investigates how judges address scientific uncertainty in climate change lawsuits 
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against federal agencies. The essay assessed the court opinions of 54 lawsuits selected 

from the database of 222 climate change lawsuits to evaluate how scientific uncertainty 

influences the judges' decision-making. There are three main findings. First, when certain 

scientific information is perceived to be undisputed among the scientific community, the 

judges are more likely to credit it. Second, judges are more likely to scrutinize the 

currency of the data if an agency is accused of using outdated data. Third, judges pay 

close attention to the scientific uncertainty issues when they are convinced that there is a 

notable contradiction within the agency decision.  

Taken together, the three essays' intellectual contribution is three-fold. First, this 

research contributes to the field of science in law by revealing how scientific findings are 

used, interpreted, translated, and discussed in legal contexts. The perception of climate 

change is changing dynamically due to both an intensifying political environment and 

substantial progress in our scientific understanding of climate change. This research 

provides examples of scientific information that works and does not work in a legal 

context – which could help litigants sharpen their litigation strategies. Second, this 

research contributes to science and technology (S&T) policy studies by assessing the role 

of science in the judicial branches. With a focus on climate change, a largely politicized 

topic especially in the current political environment, this research can inform 

policymakers how science is used in making legal decisions regarding climate change. 

Third, this research project contributes to the field of socio-legal studies, and proposes 

new ways of approaching environmental law scholarship with theories from social 

science fields such as public policy. 
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Chapter 2:  Essay #1 

 

 

Climate change litigation: The quantitative analysis of science used in courts 

 

Introduction 

Science plays an important role in the judiciary. In the legal context, science can 

provide essential information that may establish correlational or causal relationships 

between events, set a clear context for legal disputes that involve the scientific principles, 

and guide fair and informed judgments. Questions that fact-finders (i.e., judges and 

juries) confront today increasingly involve scientific sources and tools with which many 

of them might not be too familiar.  

In broad terms, the term “science” commonly refers to an ongoing process of seeking 

the truth, mainly by constantly questioning and assessing the validity of theories 

constructed by scientists (Kuhn, 1996; Popper, 1959). The application of science in the 

field of law, on the other hand, involves providing supporting information for the fact-

finder to make fair and just legal decisions (Jasanoff, 1995). When legal decision-makers 

are not informed of valid scientific information that is relevant to their legal decisions, or 

when incorrect information is presented as scientific evidence, problems may arise when 

judges and juries have to reach verdicts based on the scientific evidence about which they 

lack scientific understanding (Kennerly, 2012; Breyer, 2000). Most legal experts are not 

trained in scientific methods that allow them to distinguish better constructed scientific 

study from a less rigorously constructed ones (Giannelli, 1993).  

Especially in the environmental law field, new technologies – such as fracking, 

nuclear energy, renewable energy, new construction materials – and their potential 
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impact on public health and the natural environment have been frequently disputed in 

courtrooms. All these legal disputes are also intensified due to climate change.  

With the advancing scientific knowledge about climate change, the lawsuits filed 

under environmental laws have been increasingly focused on how the analyses of 

environmental science are influencing the legal decisions in climate change litigation 

(McCormick, 2018). The definition of climate change litigation used for this research is 

any piece of judicial litigation on federal, state, tribal, or local level in which any of the 

litigants or fact-finders directly and expressly address the issue around the substance or 

policy of climate change causes and impacts (Markell and Ruhl, 2012). As the executive 

and legislative branches of the US government recently have not been moving at a pace 

that meets the demand of some of the environmental activist groups for strong climate 

policies, these pro-regulatory groups are increasingly seeking relief from the judicial 

branch. As the pro-regulatory groups turn to courts, anti-regulatory groups are also 

bringing lawsuits to seek protection for their property rights and business activities. 

These lawsuits are filed under various environmental laws such as the Clean Air Act 

(CAA), National Environment Protection Act (NEPA), and Endangered Species Act 

(ESA).  Furthermore, many of these lawsuits are filed in the federal level courts because 

they often target federal level agencies. With the intensifying climate change threats, lack 

of legislative and executive actions, and the consequently intensifying legal disputes over 

the environmental issues, judges are confronting an influx of climate change lawsuits 

(McCormick et al., 2017).  

Many of these climate change lawsuits discuss more than just legal issues – such as 

standing, agencies’ procedural requirements, deference – but also the legitimacy and 
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accuracy of scientific information around climate change. These scientific disciplines 

include not only natural sciences (e.g., climatology, biology, physics) but also social 

sciences (e.g., economics, sociology). Most climate change impacts such as water 

shortages, sea-level rise, extreme weather events, and other adaptation measures tend to 

be deeply rooted in natural sciences but addressing the issues may also depend heavily on 

the social sciences (Robert and Zeckhauser, 2011).  

Even though courts do not make policies themselves, they establish the legal 

responsibilities of various social stakeholders, including the government, businesses, 

nongovernmental interest groups, and citizens (Neal, 2008) and enforce laws enacted by 

Congress. Decisions made by the judiciary often have a powerful impact on 

policymaking processes because the legal decision can have a long-lasting effect, 

especially in an era of legislative and executive branch inaction (Neal, 2008, pg. 42). The 

possibility of creating de facto climate policy through legal decisions provides a strong 

incentive for all stakeholders, including environmentalists and businesses, to bring their 

issues to the courts (Mather, 1998). 

Even though the volume of climate change litigation has been increasing since 2006 

(Markell and Ruhl, 2012; McCormick et al., 2018), there has been little analysis of how 

science is introduced, discussed, framed, and used in these lawsuits. Such an analysis of 

the role of science in climate change lawsuits is essential because science can guide the 

judges to make fair and informed judgments. 

In this study, I aim to investigate the following research question: To what extent 

does scientific evidence presented in courts influence the judicial outcome of climate 

change lawsuits? “Scientific evidence,” in this project, is defined as a piece of evidence 
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that helps a trier of fact understand a scientific theory or hypothesis. “Judicial outcome” 

is defined as the court ruling of each lawsuit. The operationalization of these concepts is 

elaborated in the methodology section.  

The remainder of this essay comprises of five main sections. In the first section, I 

provide background information relevant to this research and the field of science in court. 

Second, I discuss the current literature in the field of science in court and review some 

prominent research that has been conducted in the field. Third, in the methodology 

section, I provide a detailed description of the research steps taken. Fourth, in the 

findings section, I provide three sub-sections to show the research findings: univariate 

descriptive statistics, bivariate descriptive statistics, and multivariate regression analysis. 

Fifth, I summarize and discuss the research findings. 

Background and Significance 

Scientific information plays a crucial role in many legal fields, including civil and 

criminal laws. Especially in environmental lawsuits, science is critical in validating 

various implications of air pollution, climate change, renewable energy, and their 

potential impact on human society and public health.  

For example, in Greater Yellowstone Coalition v. Servheen (2011), the Ninth Circuit 

Court of Appeals held that the US Fish and Wildlife Service (FWS)’s decision to delist 

grizzly bears as endangered under Endangered Species Act (ESA) was not justified 

because the decision did not take into account the impact of climate change on whitebark 

pine nuts, a key food source for the bears.  

In Green Mountain Chrysler Plymouth Dodge Jeep v. Crombie (2007), the District 

Court of Vermont acknowledged the significance of the data showing links between 
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human-created GHG emissions and climate change and upheld Vermont’s adoption of 

California’s GHG emissions standards for automobiles.  

However, law and science are two very different fields. Each has its own way of 

logical thinking and methodologies to seek truths. For example, there is a big difference 

between scientific evidence in litigation and scientific methods in scientific research. The 

scientific evidence is used by litigators to strengthen their argument in courts with one 

goal to accomplish – to win the case. Thus, scientific evidence is a piece of knowledge 

that serves a very specific function for litigators. In a civil suit, for example, 

‘preponderance of the evidence’ refers to the standard that is used to legitimize a 

proposition, which only requires the proposition to be ‘more likely to be true than not true 

– which means the standard is satisfied when there is more than a 50% chance of the 

proposition being true (Weiss, 2003). In contrast, the scientific method refers to the 

testability and falsification that lies at the core of scientific thinking. Scientists use 

deductive reasoning with their hypothesis to make predictions and conduct experiments 

to test their hypothesis. If the results of their experiment agree with their hypothesis, 

scientists provisionally accept the hypothesis as correct, but they continue to test the 

model. The standard most commonly used in the scientific community is the 95% 

confidence level to describe a credible statistical finding (Weiss, 2003).  

There is a discrepancy between the legal and scientific fields regarding what counts 

as credible or effective evidence. For example, what might be received in the legal field 

as a good source of evidence might not meet the broadly used scientific standard set at a 

95% confidence level. Likewise, in litigation, scientific evidence is almost never 

understood in the context of the scientific method. The evidence is presented in order to 
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support a specific legal argument, and, for that reason, the concept of falsification, the 

foundation of the scientific method, is not explicitly mentioned.  

The process of formulating science into a legal argument is a very important concept 

that must be well understood by both the scientific and the legal community, especially in 

the climate change field. In this process, the admissibility of scientific data becomes the 

core question for both scientific and legal communities. The applicability of these judicial 

standards – FRE 702, Frye standard, and Daubert standard (Box 1) –have been discussed 

in many ways, and the discussions are still ongoing. Each of the standards has its strength 

and weakness, and thus has not provided a complete solution to protecting the court from 

less-credible scientific sources (Funk, 2017; Polentz, 1996).  

As the volume of climate change litigation increases and the level of science used in 

these cases also increases (McCormick et al., 2018), it becomes critical to analyze the 

influence of the scientific evidence on the process and the outcome of the lawsuits. 

Table 1. FRE 702, Frye standard, and Daubert standard1 

The federal courts determine the admissibility of an expert’s testimony under a combination of 

the Daubert principles and Federal Rule of Evidence. State courts, on the other hand, are split in using 

either the Daubert or Frye principles when interpreting the admissibility of expert testimony. Thus, the 

standard for the admissibility of an expert’s testimony varies among states’ jurisdictions while it remains 

constant throughout the federal court system (Cappellino, 2020; Cornell University, 2000). 

 

Frye standard originated from the DC Circuit opinion in Frye v. United States in 1923. In this 

opinion, it was decided that an expert opinion is admissible when it is based on a scientific technique 

generally accepted by the scientific community (Frye v. United States, 293 F. 1013 (D.C. Cir. 1923)). 

This test is also known as the “general acceptance test” but was thought of by some as too general, 

bringing about the Daubert analysis for scientific analysis (Cappellino, 2020).  

 

In Daubert, the Supreme Court overruled the use of Frye’s general acceptance test in federal 

courts because it was inconsistent with FRE702. Conversely, the Daubert court laid out a non-

exhaustive list of factors to be considered by trial courts determining the admissibility of expert 

opinions, making it clear that no certain combination of factors was required (Cappellino, 2020). These 

factors included: (1) whether the expert’s theory could be tested for reliability, (2) whether the theory 

had been subject to peer review and publication, (3) rate of error of the theory, (4) 

existence/maintenance of standards and controls, and (5) whether the theory had been generally accepted 

                                                 
1 These standards mainly apply for a lawsuit entering a trial phase at which expert witnesses are called to testify. The vast majority of 

the cases studied in this essay do not get to this phase (i.e., most cases involve judicial review of agency decisions, in which courts 

review the evidence in the administrative record). These standards are only tangentially relevant but, for this dissertation, I wanted to 

briefly introduce the legal context for the wider audience. 

https://www.expertinstitute.com/resources/insights/daubert-vs-frye-navigating-the-standards-of-admissibility-for-expert-testimony/
https://www.law.cornell.edu/rules/fre/rule_702
https://www.expertinstitute.com/resources/insights/daubert-vs-frye-navigating-the-standards-of-admissibility-for-expert-testimony/
https://www.expertinstitute.com/resources/insights/daubert-vs-frye-navigating-the-standards-of-admissibility-for-expert-testimony/
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in the scientific community. This made trial judges the gatekeepers in determining whether an expert 

was able to give expert testimony, as compared to the scientific community itself under the Frye 

standard. 

 

Rule 702 of the Federal Rules of Evidence governs testimony by expert witnesses in US federal 

courts and was amended in 2000 to incorporate principles from the case law following Daubert in which 

trial judges are charged with ‘gatekeeping’ in order to admit only reliable expert testimony(Cornell 

University). Thus, the rule demonstrates general principles to guide trial judges in determining the 

reliability and helpfulness of expert testimony. The rule lays out that “…an expert…may testify in the 

form of an opinion or otherwise if: (a) the expert’s scientific, technical, or other specialized knowledge 

will help the trier of fact to understand the evidence or to determine a fact in issue; (b) the testimony is 

based on sufficient facts or data; (c) the testimony is the product of reliable principles and methods; (d) 

the expert has reliably applied the principles and methods to the facts of the case.”  

 

Literature Review 

The complicated relationship between science and law has been extensively studied 

by both legal scholars and scientists. The focal points of these studies include the broad 

conceptual relationship of science and law (Abraham & Merrill, 1986; Jasanoff, 1995), 

the ways judges could better evaluate scientific evidence (Engel and Overpeck, 2013), or 

descriptive statistics of the number of climate change lawsuits (Markell and Ruhl, 2012). 

Most recently, McCormick et al. (2018) focused largely on the interaction between the 

type of science (climate v. non-climate science) and the statutes under which the lawsuits 

are filed. In this literature review section, I will provide an overview of some of these 

seminal studies and the contributions they made to the literature.  

The literature on science in courts is extensive, but many were written by lawyers for 

lawyers. I present seven academic articles and two government agency reports in this 

section. Of the seven articles, the first three are from legal journals that assess the courts’ 

role in assessing science. The latter four are from non-legal journals that assess topics 

such as the environmental nongovernmental organizations’ (ENGOs) litigation strategy, 

scientists’ role in litigation, and the use of science in climate change lawsuits. The list of 

articles presented here surely does not paint a complete picture of the entire literature, but 
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they are the seminal pieces that specifically contribute to the research question of this 

essay that provide important vantage points for the current literature of science in 

courtrooms.   

Abraham and Merrill (1986) focused on cases that largely concern the health effects 

of exposure to industrial chemicals at the time. In regards to how courts had dealt with 

legal, but scientifically focused, disputes, the authors observed that there are three 

commonly observed judicial stances toward scientific uncertainty: confrontation, 

avoidance, and deference. According to the authors, confrontation refers to situations 

where courts confront scientific questions and purport to resolve them – which are very 

rare to find. Avoidance refers to situations where courts reformulate a dispute so that 

science is no longer central in the case. Deference refers to judicial deference to other 

authoritative decision-makers, such as regulatory agencies. The authors argued that, 

while it is important for the US court system to recognize the increase in scientific 

matters in courtrooms, courts must not be casted as the ultimate arbiters of scientific 

truth. The authors argued that scientific knowledge about the industrial chemicals’ 

threshold of danger is rarely precise or conclusive and, therefore, the courts will always 

face problems of scientific uncertainty that often cannot be readily resolved. 

More related to climate change and the courts’ reaction to it, Markell and Ruhl (2012) 

studied a selection of 201 climate change lawsuits filed through 2010. The authors found 

that, while there is a growth in the number of climate change related lawsuits, the courts 

had been treating these cases similarly to the preceding cases that mostly depend on old 

common law doctrines. They found that the legal decisions made by the courts had been 

largely under business as usual, which made courts look like they are resisting to respond 
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to the advancing arguments of anthropogenic climate change and a wave of demand for 

climate change jurisprudence. Drawing a similar line with Abraham and Merrill’s article, 

Markell and Ruhl empirically observed that the judicial decisions do not reflect much 

attention to the potential future harms that might be caused by climate change.  

Taking a step closer to the scientific issues around climate change, Engel and 

Overpeck (2013) explored the potential issues when judges evaluate climate science. 

They contended that climate science should be considered as a distinct field of science by 

courts. The authors argue the decision-makers must “be familiar with the basic methods 

of climate science” to evaluate relevant scientific evidence. The authors explain the 

special characteristics of the field of climate science relevant to litigation (e.g., 

methodology, peer-reviewed publications, training and qualifications required by Federal 

Rules of Evidence and/or Daubert standard) and potential issues when evaluating climate 

science (e.g., issues with uncertainty, difficulties associated with attribution of local 

weather events). The authors further provide three specific factors to which judges should 

pay close attention: 1) the degree to which the publication represents a consensus view of 

scientists, 2) accountability of methodologies used and applied by experts, and 3) the 

expert’s expertise particularly in the field of climate science. The article pinpoints a few 

of the legal standard of scientific evidence, specifically the Daubert standard, and argues 

that climate science should be perceived differently from other scientific disciplines due 

to its special characteristics. These characteristics include the following: “climate impact 

projections cannot be tested through randomized control tests,” “climate science is 

characterized by many uncertainties but also by continuing rapid pace of new 

discoveries,” and “climate science of projected impacts at the local scales is often less 
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certain than those at the global scale” (Engel and Overpeck, 2013). Their definition of 

climate science seems to draw a similar concept with the precautionary principle2 because 

they argue that judges must acknowledge that climate change cannot be tested or produce 

a known rate of error as in many other scientific disciplines.  

Shifting focus to who engages in scientific discussion in courtrooms, Vanhala (2012) 

examined the environmental movements in courts and studied various reasons why 

environmental nongovernmental organizations (ENGOs) pursue strategic litigation. 

According to Vanhala, ENGOs have increasingly turned to the judiciary in order to 

pursue their policy goals, despite various risks (e.g., difficulties gaining standing and high 

legal fees). The author argues that despite knowing that there was a high likelihood that 

would lose in court, ENGOs still continued to pursue litigation strategies. There were a 

few motivational factors. First, legal mobilization can engender important political 

movements even in the absence of legal victories. Second, taking a legal strategy is 

simply one element of a broader campaigning strategy. Third, if one wants to move the 

law forward, one must tolerate winning less in the beginning. Even though the cases were 

collected in the United Kingdom, this article provides an important overview of the 

motivational factors for litigants when taken together with Collins’ book, Friends of the 

Supreme Court.  

                                                 
2 There are 33 federal and 14 state level cases that refer to the precautionary principle based on Westlaw database (accessed January 

2020). Among these, the definition of precautionary principle was vaguely provided in two federal district level cases. In these two 
cases, New Mexico v. General Elec. Co. (2004), Lockheed Martin Corp. v. United States (2014), precautionary principle was roughly 

defined as requiring “that in the light of scientific uncertainty, when credible evidence is put forth that a risk exists, action should be 

taken to minimize that risk or eliminate it even though absolute proof has not been obtained which quantifies the risk”. However, this 
definition was used in two separate U.S. District Court opinions that are not the same courts. These two courts do not bind each other 

so their definition of the term should not be considered equivalent of U.S. law. Conducting a further literature review on the subject, I 

find it clear that the principle’s role in environmental law is still intensely debated. While the principle shows up in theory in 
regulations such as Clean Air Act, where the EPA can regulate beyond what current science might require, it is not explicitly requiring 

adherence to the environmental law “precautionary principle” (nor does CAA provide any definition).  
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Collins (2008) explores the influence of interest groups on judicial decision making 

(Solberg, 2010). Even though the role of interest groups in the judiciary is outside of the 

scope of this essay, the argument put forth by the author draws a very similar line with 

Vanhala’s research findings; the goal of litigants is not always immediately winning a 

lawsuit. Rather, interest groups seek a broader influence of the outcome of the court’s 

decision as it is related to public policy and social change.   

There are also articles that discuss the role of scientists, the information providers to 

litigants and courts. A Nature article, Courage of Conviction (Gewin, 2015), discussed 

the increasing role of scientists in courtrooms as a result of rapid technological 

advancements. The expert witness is becoming more critical as scientific information 

becomes central to many lawsuits, and litigators are seeking scientists who can 

communicate effectively on the witness stand. This presents scientists with an 

opportunity for well-compensated public service, but it can also lead scientists to risk 

their professional reputations. The experts often do not realize what they say in court will 

be immortalized in a trial transcript, which might be used against them in trials years 

later. As the author points out, “everyone — your colleagues, your dean, and your lab 

partner — will know what you said in court” (p. 464).   

From a social science perspective (and from a non-legal journal), McCormick et al. 

(2018) explored trends in climate change lawsuits and found that the courts are at the 

center of policy disputes around climate change. The authors found that recent climate 

change cases discussed climate science more than the earlier cases and that the litigants, 

such as environmental NGOs, are using novel legal theories to use the updated and 

available climate science. The authors took both quantitative and qualitative approaches 
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and coded the 838 climate change lawsuits from 1990 to 2016  according to the main 

topical areas of each case (e.g., air, water, biodiversity, and more) and the ordinal level of 

science used in legal discussions (e.g., on a scale of 0 to 3). The details of this article are 

also important to this essay and will be explored in the following sections.  

In addition to the abovementioned academic articles, there are also many reference 

sources that discuss various implications of increasing scientific discussion in 

courtrooms. It is interesting to note that there are many reports and reference sources 

found in this field but not as much empirical research. These reports and reference 

sources are largely written for the purpose of helping legal professionals to deal with 

scientific information and its legal implications. I also included them in my literature 

review because they show the current state of the field and how the professionals are 

discussing the implications of it.  

The Reference Manual on Scientific Evidence was first published in 1994 by the 

Federal Judicial Center, an agency of the judicial branch of the US government 

established in 1967. The Reference Manual is a guidebook that is designed to help judges 

to make scientifically educated decisions in disputes that discuss the scientific evidence 

in depth. The most recent edition is the third edition published in 2011. The guideline 

discusses various aspects of science in court, including the admissibility of scientific and 

technical evidence, issues around relevance, reliability, and usefulness of scientific data. 

The book explains the basic concepts of various scientific fields that are likely to be used 

in a lawsuit, including the following: forensic identification, DNA identification, 

statistics, multiple regression, survey research, exposure science, toxicology, 

neuroscience, engineering, and more. However, there is no mention of climate science or 
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climate change. Most of the environmental science topics were discussed under the 

exposure science chapter that mainly discussed the health damages resulting from 

exposure to chemicals and pollution.  

The National Academy of Sciences published The Age of Expert Testimony in 2002, 

which is a workshop report written in response to the workshop held in March 2000 

hosted by Science, Technology and the Law Program (STL) of National Academies. The 

report focused on the meaning of scientific evidence and explored the various issues in 

admitting evidence into courtrooms. The purpose of the workshop was to explore the 

issues around admitting scientists and their testimony to courts. The report touches upon 

various topics, including scientists’ role in the courts, standards of expert testimony, and 

scientific research in the context of the legal system. Even though climate change was not 

discussed in the report, it shows a snapshot of the contemporary relationship between the 

legal and scientific fields.  

The works explored by the previous scholars have focused mostly on the legal issues 

around the expert testimony and its implications for the legal communities. Furthermore, 

few studies addressed the issues surrounding the legal theories surrounding the influence 

of climate science in litigation that does not take the form of a trial. Thus, there lacks 

research that assesses the effect of scientific evidence appearing in the legal arguments on 

the courts’ opinions. Investigating the volume of scientific discussion in the lawsuits, the 

sources of scientific information in legal disputes, and the contexts in which these 

discussions take place will contribute significantly to the current literature by shedding 

light on the scientific evidence recorded in the legal documents and its potential influence 

on the judicial decisions.  
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Methodology 

1. Research Question 

The research question for this essay is: To what extent does scientific evidence 

presented in courts influence the judicial outcome of climate change lawsuits? The intent 

of the methodology used for this essay is to identify the correlation between science 

discussed by litigants and science discussed by courts. The hypothesis that I tested is the 

following:  

• H0: As the extent of scientific information brought to court by plaintiffs and 

defendants increases, there is not a corresponding increase in the extent of 

scientific discussion in court opinions.  

 

The methodology section is comprised of the following sub-sections. First, I provide 

a summary of the research steps taken for this essay. Second, I discuss how I established 

my database. Third, I briefly explain the ways I gathered and cleaned my data. The more 

detailed (and thus more complicated) explanation is provided in the appendix for each 

section. Fourth, I discuss how I operationalized the concept of scientific discussion, 

which is the key concept of this research. Fifth, I show the regression model I constructed 

for the data analysis.  

2. Research Design 

Table 2 describes the research design and the steps I have taken for the project. The 

steps are largely divided into two phases; data collection phase and data analysis phase.  

Table 2. Research Design and Workflow 

Data 

collection 

Step 1:  Start with the database from McCormick et al. 

Step 2:  Add cases from 2016 to 2018 & filter out cases not relevant to this study 

Step 3:  Collect relevant documents for all remaining cases (e.g., plaintiffs’ complaints, 

defendants’ responses, amici briefs, court opinions) 

Step 4:  For each case, download and categorize documents based on author types 

Data 

analysis 

Step 5:  Transfer the documents into the Nvivo software and clean data to make it 

analyzable (operationalizing scientific discussion) 

Step 6: Export results of Nvivo analysis first to a spreadsheet (Excel) and then to a 

statistical package database (Stata)  

Step 7: Conduct bivariate & multivariate analyses 

Step 8: Examine findings and revise Step 6 as needed  
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Step 1-2: Database Establishment 

To assemble the data for this essay, I began with the database of 838 cases developed 

by McCormick et al. (2018).  This database comprises all domestic (i.e., federal- and 

state-level) climate change lawsuits from 1990 through 2016 collected by the Columbia 

University Law School Sabin Center for Climate Change Litigation Chart. In order to 

explain the data collection strategy used for this research, I will explain the following 

databases in order; the Sabin Center’s database and its methodology, McCormick et al.’s 

database and its methodology, and my data collection methodology. 

A. Sabin Center 

The Sabin Center3 has gathered the legal documents associated with these cases and 

created a metadata record for each that includes the year of decision, the main topic of the 

lawsuit, and the identity of the plaintiffs and defendants. Sabin Center staff use the same 

definition for the climate change lawsuit established by Markell and Ruhl (2012) – any 

piece of judicial litigation on federal, state, tribal, or local level in which any of the 

litigants or fact-finders directly and expressly address the issue around the substance or 

policy of climate change causes and impacts. Cases on coal-fired power plants were also 

included as they are the largest single source of GHGs in the US and litigation around 

them has had major effects on US GHG emissions.  

I consulted with the Sabin Center staff to learn more about their selection criteria. 

According to the Center, cases are selected for inclusion in the Sabin database in two 

main ways. First, Center staff conduct a daily search of federal and state court filings and 

                                                 
3 The database was created in 2007 and the earliest case in the database was in 1986 
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decisions on Westlaw for the phrases “global warming,” “climate change,” and 

“greenhouse gas.” Only cases that have a substantive focus on GHG mitigation, climate 

change impacts, or climate adaptation are included in the database. This way, a 

hypothetical financial lawsuit filed by a company named “Climate Change Solution” that 

has nothing to do with the substance of climate change would be excluded in the 

database. Second, the Center conducts a daily review of news articles in publications that 

cover environmental and energy law and policy (e.g., Law360, Bloomberg BNA, E&E, 

Greenwire, and ClimateWire), in general news publications (e.g., The New York Times, 

the Wall Street Journal, and Politico), and in climate news services (e.g., Climate Nexus, 

Inside Climate News, and Carbon Brief). The Center noted that their method for selecting 

cases has evolved over time. For example, climate change adaptation cases have been 

recently added to their filters for cases.  

B. McCormick et al.’s Data 

The research team led by Dr. Sabrina McCormick began with the database that we 

received from the Sabin Center and, among many coding schemes we used to code the 

cases, we coded each lawsuit according to the level of science discussed4. We defined the 

level of science used as the number of words/terminologies/phrases mentioned in any 

court document that indicated any mention or discussion of scientific information behind 

a legal argument. Thus, we looked for these words/terminologies/phrases related to either 

climate science or non-climate science (e.g., economics).  

We used the following list of search terms to highlight areas where the court may be 

discussing scientific evidence to determine the impact of the evidence on the court’s 

                                                 
4 I was the lead research assistant for the NSF-funded project, The Legal Mobilization of Science in Climate Change Litigation, led by 

Dr. Sabrina McCormick, who is now one of my committee members.  

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1534590
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decisions: science, scientific, greenhouse gas, GHG, emission, emit, air, quality, 

qualitative, quantify, quantitative, global warming, climate, climate change, data, 

evidence, research, expert, report, comment, study, witness, testimony, testify, IPCC, 

health, public health, -ology, -logic, -logical.  

From the terms that are flagged from the legal document (i.e., court opinion, 

settlement order, briefs), we manually checked if the terms were actually indicating 

discussions of scientific data. These legal documents were usually accessible via the 

Westlaw database or the Arnold & Porter climate litigation database on Columbia 

University Law School’s Sabin Center website. If documents were not available from 

either source, we conducted an additional series of web-based searches in order to find 

any additional source that could tell us how much science was discussed in the lawsuit.  

There were two types of science we looked for: climate science (ClimSciRole) and 

non-climate science (AnySciRole). If we found that the words were in a part of the 

document discussing climate science (e.g., climatology) and qualified as climate-related 

scientific evidence, we counted that as one instance of climate science evidence being 

discussed in the case. If we found that the words were in a part of the document 

discussing any other science (e.g., non-climate science, economics) and qualified as non-

climate scientific evidence, we counted that as one instance of non-climate science 

evidence being discussed in the case.  

For each type of science, both climate and non-climate, if the number of times we 

found the instance was zero, then the case was coded as “0,” meaning “no science 

discussed.” If the number of times we found the instance was one, then it was coded as 

“1,” meaning “court engaged in scientific discussion.” If the number of times we found 
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the instance was two or three (including one mention of specific evidence), then it was 

coded as “2,” meaning “science important, but not central.” If the number of the instances 

was four or more (including two or more mentions of specific evidence), then it was 

coded as “3,” meaning “science central.” 

C. This Research 

Building upon McCormick et al.’s database of 838 lawsuits, I added/dropped lawsuits 

for my database based on the following three categories. First, I only included federal 

level court cases. Second, I excluded those cases that did not have any scientific 

discussion. Third, I updated the database and included the lawsuits filed from 2016 to 

2018. Fourth, I merged the appealed cases into a single case. The final database included 

222 climate-related federal lawsuits filed from 1990 to 2018 in which scientific evidence 

is discussed. I elaborate on the three selection categories in order below. 

First, the decision to limiting the research to federal lawsuits enhances comparability 

among cases. Using cases from only the federal judicial system allows for more 

controlled comparisons because the state-level cases are subject to different state-specific 

rules. For example, cases in two states which differ widely in their procedural rules 

governing expert testimony could affect how scientific evidence is treated in the case and, 

thus, potentially impact the data analyses. By limiting the scope to only federal cases, on 

the other hand, I ensure that all studied cases are governed by the Federal Rules of Civil 

Procedure (with the exception of additional minimal local rules), guaranteeing that rules 

governing expert testimony and similar relevant civil litigation procedures are held 

constant across cases. On a more pragmatic level, to best analyze each case in the study, 

some paring down of the study population was preferred, especially considering that 
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some cases involve hundreds of individual documents to analyze all on their own 

(software difficulties are described in later sections). Therefore, limiting the sampling to 

federal jurisdiction allows for a decrease in the study population to a more manageable 

level for research and analysis purposes while also maintaining a variety of litigation 

phases (trial vs. appeal), types of litigation (civil vs. criminal), case sizes (mega-scale-

consolidated-case v. small-single-district-level-case), and timespan within the study 

population in order to ensure a rich and varied analysis of the use of science in 

environmental litigation. 

Second, the decision to exclude the cases that did not rely on any scientific 

information was appropriate for the research question for this project. This project 

assesses the relationship between litigants’ scientific discussion and courts’ scientific 

discussion. Including the cases where no science was discussed would positively bias the 

results because such cases would indicate no science from litigants would lead to no 

science from courts, which is not true as proven by some of the cases in the database. In 

order to exclude the cases with zero discussion of science, I dropped the lawsuits coded 

as “0” and included the ones coded as “1,” “2,” and “3” for codes ClimSciRole and 

AnySciRole from the prior database.  

Third, because McCormick et al.’s database does not include lawsuits after 2016, I 

added the lawsuits from 2017 to 2018. In this process, I consulted with the Sabin Center 

and updated the original database to include any new material from lawsuits already in 

the database and added the lawsuits filed in 2017 and 2018. Here, I must highlight the 

timing of the updates. For every lawsuit, there is a beginning and an end. I coded the 

beginning as “year filed” and the end as “year decided.” The cutoff date for the “year 
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filed” was December 31, 2018, and the cutoff date for the “year decided” was June 30, 

2019. The month and date included here are actually not for the variables themselves, but 

they are relevant in terms of what documents are included in the study. For example, if 

one lawsuits’ final decision became publicly available on July 1, 2019, that final 

document is not considered for this project. Consequently, the lawsuits whose decision 

came out after June 30, 2019, remained coded as “pending” for its final decision.  

Fourth, the unit of analysis for this research is a lawsuit that includes all appellate 

level proceedings of the initial case or controversy making up the suit. In comparison, in 

cases where a lower court decision was appealed, McCormick et al.’s database 

considered such an appealed case as a separate case. If a lawsuit began at the federal level 

district, was appealed to a federal circuit court of appeals, and then the federal appellate 

opinion was appealed to the SCOTUS, McCormick et al. considered these as three 

separate lawsuits. In my database, I considered these cases as one single lawsuit. There 

are several reasons for this approach. First, tracking all separate proceedings as separate 

data points within consolidated or appealed cases is unreasonable as, by definition, they 

are no longer separate data streams. Second, until a final decision or settlement, the 

lawsuit should be considered ongoing. Thus, while a case is appealed to a higher level, 

appeals court, the proceedings in the lower court are still ongoing. Exemplifying this, 

once an appellate level judge rules differently from the lower court on appeal, the 

decision is ‘remanded’ back to the lower court where the case was first filed so that the 

court can close the case, essentially implementing the opinion of the appellate court. 
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Steps 3-4: Sampling and Cleaning Data 

After identifying the set of 222 cases for analysis, I collected all publicly available 

documents from each lawsuit (i.e., 5,695 documents in total). The documents were then 

sorted into one of six author groups: plaintiff, defendant, plaintiff’s amici, defendant’s 

amici, court, and other. For plaintiffs, the database includes the initial complaint, any 

briefs submitted by intervenors from the plaintiff’s side, and any expert’s testimony used 

on the side of plaintiffs. For plaintiffs’ amici, the database includes any amici briefs 

submitted in support of the plaintiffs. For defendants, the database includes their response 

to the complaints, any briefs submitted by intervenors from the defendants’ side, and any 

expert’s testimony used on the side of the defendants. For defendants’ amici, the database 

includes any amici briefs submitted in support of the defendants. For courts, the database 

includes the court opinions that include the holding and the dissent if applicable (i.e., in 

appellate or supreme court). All the documents were found in the Westlaw general 

database and Westlaw Dockets. A detailed explanation of how I collected the documents 

is provided below. 

First, before I began downloading the documents, I structured the Nvivo database 

where the documents will be stored. There are 222 cases, so I made one folder for each 

case. Within each case folder, I made six folders for each author group (i.e., plaintiff, 

defendant, plaintiff’s amici, defendant’s amici, court, and other). Additionally, any extra 

documents were included in the case’s general file in Nvivo but outside of any of the 

author group sub-folders. These include documents that are: 1) attributable to multiple 

parties (i.e., joint motions) so that they did not belong in any one single party-folder, 2) 

clearly non-science related (for example, a motion to extend the page limit for a party’s 
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motion memorandum), or 3) attributable to no specific party (the docket document 

provided by Westlaw). These extra documents were not considered for the analysis but 

were still stored separately in the case’s general file in order to keep track of what 

documents were downloaded from Westlaw. 

Second, I began the first round of case document downloads. Going into each case’s 

Westlaw page, I downloaded the available materials, and then sorted them into the 

appropriate sub-files. However, there were also cases that did not have files available in 

Westlaw. For such cases, I looked to the Sabin Center for Climate Change Law’s US 

Climate Case Chart/Database, the site originally providing the list of climate-related 

litigation used in this project, and downloaded the documents available on that case page 

within the US Climate Case Database. For those cases appearing in neither Westlaw nor 

Sabin Center, we searched the web using Google for case materials in order to fill the 

empty folders (further elaborated on below). 

Third, I filled in the empty folders, which I call it the second round of case document 

downloads. First, I looked through all case folders and flagged those with an empty 

plaintiff, defendant, or court folder, which signified that it had no document related to 

these actors within this particular case. Then, if the case had a docket included, I would 

download the corresponding core document from that docket that related to the empty 

folder. I would not download every item from the docket for the actor as this would also 

complicate our analyses as some of the dockets were over 1000 entries long and thus 

would result in many more documents than the average case in this study even if the case 

was otherwise not all that unique. If a case did not have a docket included, I would have 

to turn to other internet sources to fill in folder gaps, including the Sabin Center, the 
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EPA, Lexis Nexis, and Bloomberg. There were still some cases where a gap could not be 

filled, but this could often be explained by early settlement of a case before all parties 

participated fully or the fact that the case was still in process. 

The next step was to fill in the less obvious gaps – those where the folder was not 

technically empty, although it might not hold a core document that could be analyzed. 

This issue came to my attention while coding newer cases and running into some trouble 

after realizing that the court decisions saved in Nvivo were not actually the final ones, but 

there were newer decisions available through the case’s docket. Additionally, this created 

more continuity between cases and methodologies for gathering documents. 

This process became part of the multi-step checking of our work in which I would go 

through each case file and identify the complaint, answer, and the court decision. 

Additionally, each document in each Nvivo case file (including subcase files) was 

checked for correct placement both for the correct case and correct subfolder, and the 

Excel spreadsheet was corrected accordingly. Lastly, the years filed and decided were 

corrected at this time (if necessary) and the final decision recorded in the Excel database. 

Step 5: Operationalization of Scientific Discussion 

In an attempt to quantify the extent of scientific information addressed by each of the 

six author groups, I created a list of the words and phrases that indicates scientific 

discussion (Table 3). The list of words and phrases were based on the following sources: 

 McCormick et al.’s list of science terms (McCormick et al., 2018) 

 Department of Homeland Security (DHS) List of STEM-designated degrees 

(DHS, 2016) 

 IPCC Fifth Assessment Report (AR5) glossary (IPCC AR5 Synthesis Report 

Glossary, 2014)  
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The two sources that are added onto McCormick et al.’s terms have the following 

merits. First of all, the DHS list of STEM-designated degrees provided examples of 

academic terms that I could consider for my list of science terms. For example, words 

such as physiology, hydrology, and geology might have not been included in the list if I 

did not reference DHS’s list of STEM-designated degrees. Second, IPCC AR5 provided a 

good checkpoint for me to check the terms on my list. These two sources mainly 

functioned as a reference source where I could examine and inspect my terms and look 

for other synonyms and antonyms that might be frequently used in the scientific 

community. 

There were several factors that were taken into account for the selection of terms 

from these three main sources. First, and most importantly, the list had to be compatible 

with Nvivo, the software used for this project, a qualitative research program. In the 

process of carrying out this project, I confronted many issues with the program, including 

a malfunction when the software was overwhelmed by too many search words.  

I confirmed with the company that produces Nvivo – QSR – that this was software, 

and not hardware, limitation.  Considering my database consisting of 5,695 document 

files with each one having a very large number of pages – one of the bigger ones had 

7,943 pages – the software was often incapable of analyzing a long list of search terms5. 

Thus, while trying to include every word that matters, I had to keep in mind that I had to 

compromise with Nvivo’s limited capability.  

Second, considering that these words are searched within the legal documents, I had 

to think about the likelihood of the documents actually having the terms. Excluding the 

                                                 
5 I tested the software with my research assistant and software engineers at QSR company and the problem persisted 
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words that are unlikely to appear in these documents was a good compromise for the first 

factor mentioned above – balancing the search terms with Nvivo’s capability. Thus, I 

excluded the words that were less likely to be found in the legal documents for the 

climate change lawsuits – examples include robotics technology and metallurgical 

technology.  

Third, I excluded the organization names that frequently appear as plaintiff or 

defendant in the legal documents. For example, the Center for Biological Diversity has 

the word biological, but the organization name itself does not indicate any scientific 

discussion. These terms are mostly the names of organizations such as the National 

Science Foundation (NSF), American Association of the Advancement of Science 

(AAAS), or National Academies of Sciences, Engineering, and Medicine (Table 2). 

These terms are excluded from the search after the search was done with the “include” 

words. In other words, within the search results generated with the “include” words, the 

“exclude” terms were excluded from the results.  

Third, the search terms originate from the list of search terms used in McCormick et 

al., but from this list, I have excluded the words that could be mentioned without any 

scientific discussion (e.g., climate change, global warming). One can mention these 

words without addressing their scientific basis, partly because it is such a common phrase 

that the author groups could repeatedly mention in their documents. In sum, the definition 

of “science terms” for this essay and the one for McCormick et al.’s article differs 

somewhat. 
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Table 3. Search Terms for Scientific Discussion 

Include Exclude 

Main 

Science(s) 

Scientific 

IPCC 

USGCRP 

Name of Science Fields (-ology, -logic, -logical) 

Climatology 

Chemistry 

Physics (exclude physical) 

Physiology 

Hydrology 

Geology 

Biology 

Ecology 

Toxicology 

Epidemiology 

Engineering 

Technology 

Forestry 

Statistics 

Oceanography 

Geospatial 

Other Keywords 

Anthropogenic 

Scientist(s) 

Climate model 

Frequently Appearing Organizations 

National Science Foundation 

American Association of the 

Advancement of Science  

National Science and Technology 

Council 

Union for Concerned Scientists  

American Institute of Biological Sciences  

American Geosciences Institute National 

Academy of Sciences 

National Academies of Sciences, 

Engineering, and Medicine 

Center for Biological Diversity 

 

Obtaining the number of word counts and the percentage value of those words counts 

in the whole document, I was able to calculate the total number of words in each 

document. Along this process, coping with Nvivo’s own limitations, for each case, I 

combined the all documents from a single author group into one document (e.g., if there 

are 20 documents from the plaintiffs in a lawsuit, then I combined the 20 files into one 

file). After such quantification of the volume of scientific discussion for each litigant, I 

transferred the quantified data into Excel, then to STATA for further analysis. 

One important approach I took with operationalizing scientific discussion is that I 

tried to quantify it by calculating the percentage of science words appearing for the 

document for each author type. The study of the language (or words) used in courts’ 

opinions has recently become popular in the field of law and socio-legal studies (Epstein,  
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Landes & Posner, 2013; Feldman, 2016; Phillips & Egbert, 2017; Klapper, 2019; 

Potts & Weare, 2018). As Epstein et al. argued, “[t]here is much to be learned from 

studies that compare a judicial opinion with the briefs and trial transcripts and other 

materials on which the judge based – or purported or was expected to base – his opinion” 

(Epstein, Landes & Posner, 2013; Feldman, 2016). There was a choice to make between 

two approaches; one is to find the frequency of the words, which is the mere count of 

words found in each document. The other was to find the percentage of the science 

words, which is the count of words divided by the total number of words in each 

document. I chose the second approach because of the following reason. 

In an example situation, I find five occurrences in the plaintiff’s document and five 

occurrences in the defendant’s document from Lawsuit A. The problem that may arise 

from this situation is that unless the plaintiff and the defendant have the exact same 

number of words in their documents, it would be misleading to conclude they engaged in 

an equal volume of scientific discussion. In order to accurately compare the two 

documents of different numbers of total words, I normalized the frequencies by 

calculating the percentage for each document.   

For the hypothetical documents from Lawsuit A, if the plaintiff’s document has 100 

total words and the defendant has 1,000 total words, then the quantified volumes of 

scientific discussion I conclude for each are 5 percent for the plaintiff and 0.5 percent for 

the defendant. I took the same approach for all author groups for all cases in the database.  

The lawsuits are coded according to the coding structure expanded from the prior 

project (Table 4). 
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Table 4. Database Codes used in the prior and current projects 

Project Scope Category Examples 

P
ri

o
r 

P
ro

je
ct

 

C
h

ar
ac

te
ri

za
ti

o
n

 o
f 

C
as

e 

Case Name of the Case 

Yearfile Year of Suit Filed (from 1990 to 2018) 

Yeardec Year of decision or settlement 

- If the number is “0” = no decision yet/ongoing litigation 

- The cut point is June 30, 2019 

Typepl 

 

Plaintiff type 

- 1= Environmental advocacy type organization (largely 

ENGOs) 

- 2= Industry Advocacy Type Organization & 

Business/Corporation 

- 4=Local Gov 

- 5=State Gov 

- 6=Fed Gov 

- 7=Individual/s or citizen advocacy groups (not ENGOs) 

Mulpl Single or multiple plaintiffs 

- 1= Single 

- 2= Multiple 

Typedef Defendant type 

- 1= Environmental advocacy type organization (largely 

ENGOs) 

- 2= Industry Advocacy Type Organization & 

Business/Corporation 

- 4=Local Gov 

- 5=State Gov 

- 6=Fed Gov 

- 7=Individual/s or citizen advocacy groups (not ENGOs) 

Muldef Single or multiple defendants 

- 1= Single 

- 2= Multiple 

Law Type of Law 

- 1= Clean Air Act (CAA) 

- 2= National Environmental Policy Act (NEPA) 

- 3= Endangered Species Act (ESA) 

- 5= Energy Independence and Security Act (EISA) 

- 6= Freedom of Information Act (FOIA) 

- 7= Public Trust 

- 8= US Constitution 

- 9= Common Law 

- 10= State Law 

- 11= Clean Water Act (CWA) 

- 13= Other 

*Each lawsuit was coded with one law – when there were multiple laws 

involved, I coded for one major law that most claims were filed under 

Lawlevel Law Level  

- 1= Local 

- 2= State 

- 3= Federal 

- 4= Other 

State State Case Originated In 

Juris Jurisdiction of Court 

- 1= Local 

- 3= State 

- 4= Fed district 

- 5= Fed appellate 

- 6= US Supreme Court  

- 0= Other 
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Reg The issue brought by plaintiffs is Pro- or Anti-regulatory  

- 0= Pro-regulatory 

- 1= Anti-regulatory 

- 2= N/A 

* I first looked at the plaintiffs and searched for their main motivation to 

file the lawsuit. If the motivation is to demand more rigorous regulation 

for the industries or to protect the environment, I coded the lawsuit as 

“pro-regulation” lawsuit. If the motivation is to challenge the existing 

government intervention or to claim the business rights, I coded the 

lawsuit as “anti-regulation” lawsuit 

Legal Decisions Judiciary outcome for lawsuits 

Variable coded in binary variable for the 7 types of decisions*****:  

Dismissed/Denied/Partly Granted/Granted/Remanded/Settled/Pending 

- 0= No 

- 1= Yes 

Adapt/Miti The case dealt with adaptation or mitigation 

- 0= Mitigation 

- 1= Adaptation 

- 2= N/A 

ClimSciRole Level of climate science use  

- 0= No science discussed 

- 1= Engaged in scientific discussion 

- 2= Science is important but not central 

- 3= Science is central 

AnySciRole Level of non-climate science use 

- 0= No science discussed 

- 1= Engaged in scientific discussion 

- 2= Science is important but not central 

- 3= Science is central 

Primary Topic Primary climate change topic addressed in lawsuits 

Variable coded in a binary variable for the 7 types of topics: 

Coal-fired power plants 

(CFPP)/Air/Water/Biodiversity/Energy/Other/Health 

- 0= No 

- 1= Yes 

T
h

is
 p

ro
je

ct
 *

*
*
*
 

 Underlying Case Number of underlying cases for the consolidated cases 

Plntff* 

Scientific 

Discussion 

Percentage value of scientific terms over the number of total words in 

the entire documents submitted by plaintiffs  

Number of Docs Number of documents submitted by plaintiffs 

Dfndnt** 

Scientific 

Discussion 

Percentage value of scientific terms over the number of total words in 

the entire documents submitted by defendants  

Number of Docs Number of documents submitted by defendants 

Amici_ 

Pltff 

Scientific 

Discussion 

Percentage value of scientific terms over the number of total words in 

the entire documents submitted by amici for plaintiffs  

Number of Docs Number of documents submitted by amici for plaintiffs 

Amici_ 

Dfndnt 

Scientific 

Discussion 

Percentage value of scientific terms over the number of total words in 

the entire documents submitted by amici for defendants 

Number of Docs Number of documents submitted by amici for defendants 

Court*** 

Scientific 

Discussion 

Percentage value of scientific terms over the number of total words in 

the entire documents submitted by courts 

Number of Docs Number of documents submitted by courts 

*Plaintiffs’ document sources include: Complaint, Any briefs submitted by plaintiffs (e.g., brief in support of or 

opposition to motion), Any briefs submitted by intervenors from the plaintiffs’ side, Any briefs submitted by Amici 

** Defendants’ document sources include: Response, Any briefs submitted by defendants (e.g., brief in support of 

or opposition to motion), Any briefs submitted by intervenors from the defendant’ side, Any briefs submitted by 

Amici 

***Courts’ document sources include: Holding, Dissent 

****The sixth author group is “Other,” a place to which administrative court documents belong 

*****Definitions of Judicial Decisions below 
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Dismissed: Dismissal refers to the ending of a matter before the court, either the total complaint or a portion (claim) 

before the claim is denied or granted. It can be dismissed voluntarily or involuntarily. 

Denied: Whatever request is in front of the court is denied. In our case, this means that the complaint filed by the 

plaintiff against the defendant is denied so that the defendant “wins” in avoiding a negative judgment, and the 

plaintiff “loses” in failing to be granted the relief requested from the court. 

Partially Granted: when a plaintiff brings multiple claims in a complaint against a defendant, the court can grant 

some of these for the plaintiff while denying others. This is not a surprising result as one litigation strategy is to 

name every possible complaint with the understanding that some judges will often deny at least one of them.  

Granted: The complaint filed by the plaintiff is granted and the general relief requested is awarded 

Remanded: The issue being litigated is sent to a lower court from an upper court with instructions for action 

specifically within the lower court’s jurisdiction (i.e., overturning a lower court decision after an appeal).  

Settled: Parties of a dispute come to an agreement to address the issue in contention, which sparked the litigation in 

order to end the litigation. This largely occurs outside of the courtroom, although courts could have supporting roles 

with arbiters or arbitration offices depending on the parties’ resources. The settlement is then officially accepted by 

the judge in order to close the dispute before the court.  

Pending: litigation is in continuance. A complaint is still being litigated – not all legal avenues have been tried, and 

parties have not yet found a solution to warrant ending the litigation.  

 

Steps 6-7: Data Analysis 

The data analysis contains three steps. The first step is the univariate analysis that 

inspects the characteristic of the cases in the database and their distribution. Second is the 

descriptive bivariate analysis. I explore the relationship between two variables and study 

if there are any meaningful associations between the selected variables. Third is the 

multivariate regression model and the analysis of the regression results. I explain this 

third step in detail below.    

The percentage of scientific words in the total number of words found in all 

documents authored by each group (i.e., plaintiffs, defendants, amici for plaintiffs, amici 

for defendants, courts, and other) are data with the following characteristics: 1) 

continuous with boundaries at 0 and 100, 2) not normally distributed, 3) there are many 

zero values (41 cases out of 222), and 4) the values are very small (the highest value do 

not exceed 2%). In order to assess the strength of the relationships between the 

independent variables (IVs) and the dependent variable (DV), there were four models I 

considered – regular logit, fractional logit, beta analysis, and ordinal logit.  
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I decided to use the ordered logit regression model, which is an extension of the 

original logistic model that allows the dependent variable to have values more than 

dichotomous and ordered values (e.g., poor, fair, good, or excellent). The reason I 

decided to use the ordered logistic model is threefold. First, considering the regular logit 

option, I learned that STATA automatically transforms continuous data into a binary 

variable (0 or 1) for ‘logit’ commands, which will result in my continuous dependent 

variable losing the level of detail that it has. In order to relax such constraint, I had to find 

ways to have STATA run a continuous dependent variable with non-normal distribution 

with many zero values, and I found a few models that could resolve the issue – fractional 

logistic model, beta regression, and ordered logistic model. Second, through multiple 

meetings and consulting with the statisticians (my non-committee reviewers), I realized 

that the fractional logistic model is less well-known and less rigorously tested in the field 

than the ordered logistic model. Third, beta regression, on the other hand, assumes that 

the proportion follows a beta distribution, which is bounded between 0 and 1, but does 

not include 0 and 1. This makes the beta regression not suitable because approximately 

20% of the dependent variable has zero values.  

Even though the ordered logistics model is reasonably the more appropriate 

specification for the database, I also tested the results using standard logit (turning 

dependent variable into a dichotomous variable) and fractional logit (turning dependent 

variable into a continuous variable) in order to strengthen the internal validity of the 

results. The statistical significance stayed the same with minor differences.  

Regardless of the specification used, the set of explanatory variables for courts’ 

scientific discussion that I consider in my base model includes four variables: the 
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percentage of scientific discussion in the documents submitted by plaintiffs, defendants, 

plaintiff’s amici, and defendants’ amici. In addition to the explanatory variables, I include 

several control variables (i.e., year of decision, type of plaintiff, type of defendant, and 

type of law). The base model is the following:  

 

Court_Sci = β1 Plaintiff_Sci + β2 Defendant_Sci + β3 AmiciP_Sci + β4 AmiciD_Sci + [controlling variables] + ε 

 

Court_Sci Number of scientific terms divided by Total number of words in documents written by judges 

Plaintiff_Sci Number of scientific terms divided by Total number of words in documents submitted by plaintiffs 

Defendant_Sci Number of scientific terms divided by Total number of words in documents submitted by defendants 

AmiciP_Sci Number of scientific terms divided by Total number of words in plaintiffs’ amici briefs 

AmiciD_Sci Number of scientific terms divided by Total number of words in defendant’ amici briefs 

 

The dependent variable – the proportion of courts’ scientific discussion in courts’ 

rulings – was transformed into five levels (i.e., 0, 1, 2, 3, 4) for the application of ordered 

logistic regression model. The five different ordinal levels were defined according to the 

equal distribution of the dependent variable values. I tried to evenly cut the dependent 

variable into five levels, which ended up with 41 cases for Level 0, 45 cases for Level 1, 

45 cases for Level 2, 45 cases for Level 3, and 46 cases for Level 46. The five-level was 

the result of quartile division (e.g., 1, 2, 3, 4) except the zeros – the quartile division was 

chosen because I wanted to keep the distribution even among different levels, so I wanted 

to keep the number of cases very close to what I already had in Level 0, which was 41 

cases.  

This model does not determine the causal link between the dependent variable and 

independent variables. There are a limitless number of factors that could influence the 

judges (and juries) opinion in a given case. Such factors are impossible to measure and 

quantify, given the data available for this study. Rather, the model is specifically 

                                                 
6 The four cut points for the five levels were .000131, .001127, .002165, and .003897.  



38 

designed to explore the correlation between the dependent variable and independent 

variables and show the association among the volume of scientific discussion shown by 

each group. There are inevitably omitted variables. For example, the judges’ political 

affiliation could be an important factor. The regional characteristics (e.g., state 

governments, red v. blue states) could also be an important factor. However, since the 

purpose of the model is not to find a causal relation but simply to describe climate change 

litigation and the scientific discussion therein, the ordered regression model shown above 

is most appropriate. 

Findings 

The findings of the quantitative analysis are presented in three sub-sections, as 

aforementioned. First is the univariate descriptive statistics. Second, I then offer 

descriptive statistical data using graphs and charts to show the overall bivariate findings 

in the quantitative methodology. Third, I answer the research question with a multivariate 

regression model and the analysis of the regression results.  

1. Univariate Descriptive Statistics 

Of the 222 cases in the database, most of the plaintiffs were ENGOs (61.7%), and the 

majority of the defendants were federal government agencies (77%). The prominent laws 

that these cases were filed under are NEPA (38.2%), CAA (19.8%), ESA (18.9%). The 

states from which the most of climate change lawsuits originated are California (19.4%), 

Washington DC (10.4%), and Colorado (5.4%). The primary topics that were disputed in 

these lawsuits include air pollution (27%), biodiversity (22%), and energy (12%). Many 

of the cases were consolidated (multiple lawsuits combined into a single lawsuit), and the 
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one with the most underlying cases had 200 cases that were combined into one7. The final 

judicial outcomes of these cases were denied (29.7%), dismissed (18%), pending 

(16.7%), partly granted (12.6%), settled (12.6%), granted (9.5%), or remanded (0.9%)8.    

Table 5. Overview of Plaintiff types v. Defendant types 

Pln          Def ENGO Industry Local Gov State Gov Fed Gov Citizen Total Pln % 

ENGO 0 7 2 7 121 0 137 61.7% 

Industry 1 3 1 6 28 1 40 18.0% 

Local Gov 0 6 0 0 3 0 9 4.1% 

State Gov 0 5 0 0 6 0 11 5.0% 

Fed Gov 0 4 0 0 0 2 6 2.7% 

Citizen 0 4 0 0 13 2 19 8.6% 

Total Def 1 29 3 13 171 5 222 100% 

% 0.5% 13.1% 1.4% 5.9% 77.0% 2.3% 100.0%   

 

2. Bivariate Descriptive Statistics 

For descriptive statistics, I provide the graphs for the following. The Extent of Science 

Discussion refers to the number of scientific phrases (See table 2) found in each author 

group’s document per case. 

 Average Science Terms v. Laws Used for Lawsuits 

 Average Science Terms v. Plaintiff Types 

 Average Science Terms v. Defendant Types 

 Average Science Terms v. Primary Topic 

 Average Science Terms v. Judicial Outcome 

 

 

Graph 1 shows the average scientific discussion depending on the laws under which 

each lawsuit was filed. There is one major takeaway from this graph; the plaintiffs, 

defendants, and courts discuss science the most in ESA cases.  

                                                 
7 In re Katrina Canal Breaches Litigation, 616 Fed. Appx. 659 (5th Cir. 2015). 
8 The complete database in an excel format will be submitted with this dissertation 



40 

Graph 1. Average Science Terms v. Laws used for lawsuits 

 
Notes:  

- -Of 222 lawsuits, CAA (20%), NEPA (38%), ESA (20%), Constitution (4%), Common law (2%), State law (4%), CWA (3%), 

Other (8%) 

- -EISA (<1%), FOIA (<1%), and Public Trust (<1%) cases were excluded due to small sample size  

 

In order to study the reason, I assessed the statutes text themselves. I downloaded the 

statutes for all the laws included for this study and examined how many times the words 

“science” or “scientific” appear in each statute. The ESA mentions the words “science” 

or “scientific” the most in proportion to the whole text body of the statute than other 

statutes (Graph 1-1). For example, the ESA mentions the phrase “on the basis of the best 

scientific data available” many times in the statute itself. Thus, the high percentage 

shown for the ESA could be caused by many of the claims naturally disputing the best 

scientific data used by agencies.   
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Graph 1-1. The word “science” or “scientific” found in each statute 

 
*Word count is the number of times the words “science” or “scientific” appeared in each legislation 

*Percentage is [the number of times the words “science” or “scientific” appeared in each legislation] 

divided by [the total number of words in each legislation] 

 

Graph 2. Average Science Terms v. Plaintiff types 

 
*Of 222 lawsuits, ENGO (62%), Industry (18%), Local Govt (4%), State (5%), Fed (2%), Individual 

(9%) 

 

Graph 2 shows the average scientific discussion depending on the type of plaintiffs. 

The purpose of this graph is to show the relative volume of the plaintiffs’ discussion of 

science in relation to the others. Theoretically, the plaintiffs’ complaint, which initiates a 

lawsuit, sets up the context of the lawsuit by demonstrating the plaintiffs’ main 

arguments and the reasons they are entitled to relief under the law. By this graph, one can 
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mainly observe what group of plaintiffs discussed the most science. There are six main 

plaintiff types, but it is important to keep in mind that the distribution is skewed. As 

mentioned in the above univariate descriptive statistics section, the majority of lawsuits 

are brought on by environmental NGOs (61.7%). The second majority group is the 

industries (18%), and the remaining percentages are distributed among governments and 

individuals. It is also important to remember that this graph only categorizes lawsuits 

according to plaintiff types – the information regarding the defendant types is irrelevant 

for this graph. For example, when ENGOs sue, the lawsuits could be against various 

types of defendants.  

There are two takeaways from this graph. First, the ENGOs and local governments 

discuss science the most among all plaintiff types, and the courts address science the 

most in lawsuits initiated by ENGOs. The local governments’ scientific discussion is the 

highest, but considering the sample size, it is difficult to conclude that they are more 

likely to use more science than the ENGOs. Second, when industries initiate lawsuits, 

defendants discuss science more than the plaintiffs.  

Graph 3. Average Science Terms v. Defendant types 

 
*Of 222 lawsuits, ENGO (.5%), Industry (13%), Local Govt (1%), State (6%), Fed (77%), Individual 

(2%) 
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Graph 3 shows the average scientific discussion depending on who was sued – the 

type of defendants. The purpose of this graph is to show the relative volume of the 

defendants’ discussion of science in relation to the others. Typically, the defendants’ 

response – including the answer, motion to dismiss, or motion to have the complaint 

redone in a different manner – contains the defendants’ version of the events leading to 

the lawsuit. By this graph, one can mainly observe what group of defendants discussed 

the most science.  There are six main defendant types, and the majority of the lawsuits are 

against the federal government agencies (77%). The second majority group is the 

industries (13%). I included every defendant type in the graph despite varying sample 

sizes in order to keep the graphs consistent for this section. Having that said, there are 

three defendant groups of note: industry, state government, and federal government.  

The graph also shows that industries, as defendants, discuss science the least. There 

could be many reasons, but one could be that they strategically avoid scientific 

discussion. When an industry defendant intentionally does not respond to the scientific 

discussion, it will often argue that the court’s consideration of a lawsuit should be strictly 

limited to legal issues. In these instances, the courts might agree that legal disputes 

should be focused on purely legal issues and decide there may be no need for them to 

address the science brought in by the plaintiffs.  

For the lawsuits against the federal government, both plaintiffs and defendants pay a 

lot more attention to science and, consequently, courts discuss science a lot more when 

making the decision. When federal agencies are sued, the suits often focus on whether the 

agencies’ decisions on the use of science were arbitrary and capricious. In such cases, 

even if a court decides that it does not have the authority to determine what is the best 
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available science that should have been used, science was discussed extensively in the 

court’s opinion. Meanwhile, in an industry case, the dispute is less about the rational use 

of the best available science (e.g., as in cases against the agencies) but more about the 

justification of their business practices and whether or not they engaged in any illegal 

actions, which might lead to less discussion of science. 

 

Graph 4. Average Science Terms v. Primary Topic 

 
*Of 222 lawsuits, Coal-fired Power Plant(8%), Air (27%), Water (10%), Biodiversity (22%), Energy 

(12%), Other (21%) 

*Health is excluded due to small sample size 

 

Graph 4 shows the average scientific discussion depending on the primary topic of 

the lawsuit. The purpose of this graph is to show the relative volume of the overall 

discussion of science in a lawsuit depending on the primary topic of each lawsuit. The 

primary topic was separately coded in order to categorize some of the administrative 

legislation such as NEPA and other laws such as common law and state law cases. There 

are seven topics, and, for lawsuits that belonged to more than one topic, one main 

primary topic was chosen (hence, the code name “primary topic”).  
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There are three observation points for this graph. First, the court’s scientific 

discussion for CFPP cases is significantly lower than any other topic. Even within the 

CFPP cases, courts do not discuss science as much as the plaintiffs and defendants. 

Second, in air cases, the courts discuss the science more than the CFPP cases. 

Considering CFPP and air cases are both closely related to air quality issues and CO2 

emissions, it is interesting to see such differences between them. Third, there is a lot of 

amici support for the defendants in CFPP and Energy cases. Fourth, science is discussed 

the most in cases around biodiversity issues, which draws a similar pattern with ESA 

cases in Graph 1.  

 

Graph 5. Average Science Terms v. Judicial Outcome 

 
*Of 222 lawsuits, Dismissed (18%), Denied (30%), Partly Granted (13%), Granted (10%) 

*Settled (15%) and Pending (17%) are excluded because they are either not mutually exclusive with 

dismissed or a lack of final decision 

 

Graph 5 shows the average scientific discussion depending on the judicial outcome of 

the lawsuits. The decisions are coded in 6 different categories, not mutually exclusive 

(e.g., settled cases are, by definition, dismissed cases by the court).  
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There are three main observations; 1) for dismissed cases, plaintiffs’ volume of 

scientific discussion exceeded the other author groups, 2) plaintiffs, defendants, and 

courts addressed more science in partly granted case than any other cases, and 3) 

plaintiffs’ amici briefs discuss more science as the outcome becomes more favorable to 

the plaintiffs. 

First of all, it is not surprising to see such little discussion of science by the other 

parties except plaintiffs because having a lawsuit dismissed means the lawsuit was (a) 

dismissed because the court found for any number of reasons that the lawsuit was non-

justiciable or (b) the case was settled by the parties before reaching consideration of the 

merits of the issue in question. In these cases, even if science might have been relevant, 

there would be little opportunity for the courts to engage in an in-depth scientific 

discussion. Second, in partly granted cases, there are multiple claims, many of which 

need to be backed up, or disproven, through scientific evidence. Furthermore, an 

argument is put forward for each claim so that, theoretically, full arguments must be 

presented for each one by both sides in order to increase their chances of success, thus 

also increasing the number of times science is mentioned as compared to a single, or 

minimal-count case. Third, the amici seem to discuss more science in the lawsuits that are 

advantageous to them – the defendants’ amici discuss more science in dismissed cases, 

and the plaintiffs’ amici discuss more science in granted cases. The amici might be 

discussing more science in cases that they believe will be decided in their favor.   

3. Multivariate Regression Analysis 

The hypothesis I am testing for this essay is the following: 
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 H0: As the extent of scientific information brought to court by plaintiffs and 

defendants increases, there is not a corresponding increase in the extent of 

scientific discussion in court opinions.  

 

According to the ordered logit regression analysis, the null hypothesis is rejected. The 

amount of scientific information brought into courts by both plaintiffs and defendants are 

significantly correlated with the courts’ scientific discussion. The results show that the 

more science brought in by litigants, the more likely courts will address science. 

Using the ordinal logit model, I find the following: 
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Notes: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
 

 

Typepl & 
Typedef 

2: Industry 

4: Local 
Gov 

5: State 

Gov 
6: Federal 

Gov 

7: Citizens 
 

 

 
 

Lawcodes 

2: NEPA 
3: ESA 

5: EISA 

6: FOIA 
7: Public 

Trust 

8: 
Constitutio

n 

9: Common  
10: State 

law 

11: CWA 
13: Other 

 

                                                                              

       /cut4     3.159739   1.721674                     -.2146807    6.534158

       /cut3     1.458943   1.699207                     -1.871442    4.789327

       /cut2     .1461989    1.69768                     -3.181193    3.473591

       /cut1    -1.296476   1.708484                     -4.645043    2.052091

                                                                              

         13      .2632324   .6304295     0.42   0.676    -.9723866    1.498851

         11     -.7501464   .8962499    -0.84   0.403    -2.506764    1.006471

         10     -.1782741   .9697082    -0.18   0.854    -2.078867    1.722319

          9     -.8108218   1.183594    -0.69   0.493    -3.130624    1.508981

          8      1.077078   .8581689     1.26   0.209    -.6049019    2.759058

          7      .1607088   1.720434     0.09   0.926    -3.211279    3.532697

          6      1.956572   1.493327     1.31   0.190     -.970295     4.88344

          5     -1.046243   1.323021    -0.79   0.429    -3.639317    1.546832

          3      1.827736   .5818032     3.14   0.002     .6874231     2.96805

          2       .624032   .4452751     1.40   0.161     -.248691    1.496755

    lawcodes  

              

          7     -4.785503   2.133661    -2.24   0.025    -8.967402   -.6036044

          6     -1.943866   1.661844    -1.17   0.242     -5.20102    1.313288

          5     -1.697516    1.71758    -0.99   0.323    -5.063911    1.668879

          4     -.0819664   2.005865    -0.04   0.967     -4.01339    3.849457

          2     -2.482947   1.754436    -1.42   0.157    -5.921579    .9556846

     typedef  

              

          7     -.3527876   .5739156    -0.61   0.539    -1.477642    .7720663

          6      1.607642   .9885247     1.63   0.104     -.329831    3.545115

          5     -.2284789   .7091339    -0.32   0.747    -1.618356    1.161398

          4      .4104465   .8833357     0.46   0.642     -1.32086    2.141753

          2     -.5199593   .4218106    -1.23   0.218    -1.346693    .3067742

      typepl  

              

       2019       .088986   .6054354     0.15   0.883    -1.097646    1.275618

       2018      1.309132    .539234     2.43   0.015     .2522527    2.366011

       2017      .4610154   .5967014     0.77   0.440    -.7084978    1.630529

       2016      1.518995   .5312876     2.86   0.004     .4776908      2.5603

       2015      1.296736   .5671918     2.29   0.022     .1850605    2.408411

       2014      1.344339   .7735086     1.74   0.082    -.1717102    2.860388

       2013      2.091235   .7630823     2.74   0.006     .5956213    3.586849

       2012      .6043471   .6424184     0.94   0.347    -.6547698    1.863464

       2011      2.416621   .7266554     3.33   0.001     .9924027     3.84084

       2010      1.590098   .7431853     2.14   0.032     .1334817    3.046715

       2009      1.314543   1.052356     1.25   0.212    -.7480373    3.377124

       2008      .3950124   1.593779     0.25   0.804    -2.728738    3.518763

       2007      2.100864   1.307644     1.61   0.108    -.4620721      4.6638

       2006      1.408167     .91536     1.54   0.124    -.3859061    3.202239

       2004       1.16144   1.545264     0.75   0.452    -1.867223    4.190102

       1994      15.55993   362.5353     0.04   0.966    -694.9962    726.1161

       1990       3.21875   1.848857     1.74   0.082    -.4049441    6.842444

     yeardec  

              

  Amici_D100     1.184903   .9283199     1.28   0.202    -.6345705    3.004377

  Amici_P100     1.001172     1.0284     0.97   0.330    -1.014454    3.016799

Defendant100     3.745887   .9095581     4.12   0.000     1.963186    5.528588

Plaintiff100     1.502097    .581173     2.58   0.010     .3630192    2.641176

                                                                              

CourtOrdinal        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -279.29992                     Pseudo R2         =     0.2179

                                                Prob > chi2       =     0.0000

                                                LR chi2(41)       =     155.64

Ordered logistic regression                     Number of obs     =        222

Iteration 7:   log likelihood = -279.29992  

Iteration 6:   log likelihood = -279.29995  

Iteration 5:   log likelihood = -279.30006  

Iteration 4:   log likelihood = -279.30063  

Iteration 3:   log likelihood = -279.30331  

Iteration 2:   log likelihood = -279.34589  

Iteration 1:   log likelihood = -282.66551  

Iteration 0:   log likelihood = -357.12098  

> pepl i.typedef i.lawcodes

. ologit CourtOrdinal Plaintiff100 Defendant100 Amici_P100 Amici_D100 i.yeardec i.ty
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In the regression output above, coefficients for both plaintiff and defendant are 

statistically significant; amici for the plaintiff and amici for the defendant are not. I can 

interpret the coefficients as following; for a .01%-point increase in the plaintiffs’ 

scientific discussion, we can expect the 1.5 unit increase in the log-odds of being in the 

next higher increment for the court’s level of scientific discussion, given all of the other 

variables are held constant. Similarly, for the .01%-point increase in the defendants’ 

scientific discussion, we can expect a 3.7 unit increase in the log-odds of being in a 

higher level of courts’ scientific discussion, all else constant. The cut-points shown at the 

bottom of the output indicate where the latent variable (i.e., the continuous variable for 

the courts’ scientific discussion) is cut to make the five groups that we observe in our 

data. For example, the cut1 is the estimated cut point on the latent variable used to 

differentiate zero level of scientific discussion from 1-4 levels of scientific discussion 

when values of the predictor variables are evaluated at zero. In general, these are not used 

in the interpretation of the results.9 

I also ran the same model but extracted the coefficients as odds ratios: 

                                                 
9 STATA cut points are shown on a logit scale for the cumulative probabilities (or proportions).  For example, the probability 

corresponding to a logit of -1.3 is .21 
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Notes: 
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Typedef 

2: Industry 

4: Local Gov 
5: State Gov 
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Lawcodes 
2: NEPA 

3: ESA 

5: EISA 
6: FOIA 

7: Public 

Trust 
8: 

Constitution 

9: Common  
10: State law 

11: CWA 

13: Other 

 
. 

Note: Estimates are transformed only in the first equation.

                                                                              

       /cut4     3.159739   1.721674                     -.2146807    6.534158

       /cut3     1.458943   1.699207                     -1.871442    4.789327

       /cut2     .1461989    1.69768                     -3.181193    3.473591

       /cut1    -1.296476   1.708484                     -4.645043    2.052091

                                                                              

         13      1.301129   .8202701     0.42   0.676     .3781794    4.476545

         11      .4722974   .4232965    -0.84   0.403     .0815317    2.735929

         10       .836713   .8113675    -0.18   0.854     .1250718    5.597495

          9      .4444926    .526099    -0.69   0.493     .0436905    4.522119

          8      2.936088    2.51966     1.26   0.209      .546128    15.78497

          7      1.174343   2.020379     0.09   0.926      .040305    34.21613

          6      7.075035   10.56534     1.31   0.190     .3789712    132.0842

          5      .3512551    .464718    -0.79   0.429     .0262703    4.696566

          3      6.219791   3.618694     3.14   0.002     1.988584    19.45394

          2      1.866438   .8310785     1.40   0.161     .7798209     4.46717

    lawcodes  

              

          7      .0083499   .0178159    -2.24   0.025     .0001275    .5468371

          6      .1431495    .237892    -1.17   0.242     .0055109    3.718378

          5      .1831379   .3145541    -0.99   0.323     .0063208    5.306219

          4      .9213029   1.848009    -0.04   0.967      .018072    46.96755

          2      .0834968   .1464898    -1.42   0.157      .002681     2.60045

     typedef  

              

          7      .7027264   .4033057    -0.61   0.539     .2281752    2.164234

          6      4.991028   4.933754     1.63   0.104     .7190452    34.64366

          5      .7957431   .5642884    -0.32   0.747     .1982244    3.194396

          4      1.507491    1.33162     0.46   0.642     .2669058    8.514347

          2      .5945447   .2507852    -1.23   0.218      .260099    1.359034

      typepl  

              

       2019      1.093065   .6617805     0.15   0.883     .3336557    3.580912

       2018      3.702958   1.996761     2.43   0.015     1.286921    10.65481

       2017      1.585683   .9461794     0.77   0.440     .4923833    5.106574

       2016      4.567634   2.426727     2.86   0.004     1.612347     12.9397

       2015       3.65734   2.074413     2.29   0.022     1.203291    11.11629

       2014      3.835649   2.966908     1.74   0.082     .8422232     17.4683

       2013      8.094907    6.17708     2.74   0.006     1.814158    36.12008

       2012      1.830057   1.175662     0.94   0.347     .5195617    6.446027

       2011      11.20793     8.1443     3.33   0.001     2.697708    46.56456

       2010      4.904231   3.644752     2.14   0.032       1.1428    21.04609

       2009       3.72305   3.917975     1.25   0.212     .4732946    29.28641

       2008      1.484403    2.36581     0.25   0.804     .0653017    33.74265

       2007      8.173227   10.68767     1.61   0.108     .6299769    106.0382

       2006      4.088453   3.742406     1.54   0.124     .6798344    24.58752

       2004      3.194529   4.936392     0.75   0.452     .1545523    66.02955

       1994       5722586   2.07e+09     0.04   0.966     1.5e-302           .

       1990      24.99685   46.21561     1.74   0.082     .6670141    936.7756

     yeardec  

              

  Amici_D100      3.27037   3.035949     1.28   0.202     .5301632    20.17364

  Amici_P100      2.72147   2.798759     0.97   0.330     .3626002     20.4258

Defendant100     42.34656   38.51666     4.12   0.000     7.121983    251.7882

Plaintiff100     4.491099   2.610106     2.58   0.010     1.437664    14.02969

                                                                              

CourtOrdinal   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -279.29992                     Pseudo R2         =     0.2179

                                                Prob > chi2       =     0.0000

                                                LR chi2(41)       =     155.64

Ordered logistic regression                     Number of obs     =        222

Iteration 7:   log likelihood = -279.29992  

Iteration 6:   log likelihood = -279.29995  

Iteration 5:   log likelihood = -279.30006  

Iteration 4:   log likelihood = -279.30063  

Iteration 3:   log likelihood = -279.30331  

Iteration 2:   log likelihood = -279.34589  

Iteration 1:   log likelihood = -282.66551  

Iteration 0:   log likelihood = -357.12098  

> pepl i.typedef i.lawcodes, or

. ologit CourtOrdinal Plaintiff100 Defendant100 Amici_P100 Amici_D100 i.yeardec i.ty
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In this output, the coefficients are the proportional odds ratio for a .01%-point 

increase in independent variables, all else constant. Thus, for a .01%-point increase in the 

scientific discussion by plaintiffs, the odds of having a higher level of courts’ scientific 

discussion versus lower level are 4.49 times greater, all else constant.  

I can also try to take a step further and translate the odds ratio into predicted 

probabilities, but at this point, I want to reiterate that the purpose of this model is not to 

determine the causal link between the dependent variable and independent variables. The 

purpose of it is to find statistical significance in the correlation between the dependent 

variable and independent variables, and their magnitude and sign of their associations. 

Thus, the numerical values of the coefficients themselves become less important. 

After controlling for year of decision, type of plaintiff, type of defendant, and type of 

law, both plaintiff’s scientific discussion and defendant’s scientific discussion showed 

strong independent associations with the dependent variable. The association was nearly 

10 times greater for defendant’s scientific discussion (odds ratio = 42.3) compared to 

plaintiff’s (Odds ratio = 4.49).  

The result is consistent among other specifications, such as OLS (Ordinary Least 

Squares regression) and fractional logistical model.  

For demonstration purposes, I provide a regression result using the OLS model. For a 

1%-point increase in the plaintiff’s scientific discussion, there is a .18%-point increase in 

court’s scientific discussion, all else constant. For a 1%-point increase in the defendant’s 

scientific discussion, there is a .52%-point increase in court’s scientific discussion, all 

else constant. 
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Notes: 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

Typepl & 

Typedef 
2: Industry 

4: Local Gov 

5: State Gov 
6: Federal 
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Lawcodes 

2: NEPA 
3: ESA 

5: EISA 

6: FOIA 
7: Public 

Trust 

8: 
Constitution 

9: Common  

10: State law 
11: CWA 

13: Other 

                                                                               

       _cons     .0384353   .2056285     0.19   0.852    -.3673171    .4441878

              

         13      .0191598   .0625363     0.31   0.760    -.1042388    .1425583

         11     -.0393137    .083349    -0.47   0.638    -.2037805    .1251531

         10      .0309811   .0961152     0.32   0.748    -.1586765    .2206386

          9     -.1784263   .1197113    -1.49   0.138    -.4146443    .0577918

          8      .1116603   .0842839     1.32   0.187    -.0546513    .2779719

          7     -.2141952   .2049086    -1.05   0.297    -.6185272    .1901368

          6      .1575331   .1455639     1.08   0.281    -.1296982    .4447643

          5     -.1248656   .1532317    -0.81   0.416    -.4272271    .1774958

          3      .0788641   .0501632     1.57   0.118    -.0201194    .1778477

          2     -.0093139   .0421426    -0.22   0.825     -.092471    .0738431

    lawcodes  

              

          7     -.1471964   .2224662    -0.66   0.509    -.5861736    .2917808

          6     -.0643844   .2036341    -0.32   0.752    -.4662015    .3374328

          5     -.1057702   .2098371    -0.50   0.615    -.5198273    .3082869

          4      .0882457   .2312094     0.38   0.703    -.3679838    .5444753

          2     -.1202049   .2109025    -0.57   0.569    -.5363642    .2959545

     typedef  

              

          7     -.0034376   .0566021    -0.06   0.952    -.1151267    .1082515

          6      .0390487    .101143     0.39   0.700    -.1605299    .2386272

          5     -.1316239   .0739581    -1.78   0.077    -.2775603    .0143125

          4      .0108587    .086228     0.13   0.900    -.1592891    .1810064

          2     -.0794585   .0413574    -1.92   0.056    -.1610662    .0021493

      typepl  

              

       2019      .0240662   .0580728     0.41   0.679    -.0905248    .1386573

       2018       .121187   .0531472     2.28   0.024     .0163153    .2260588

       2017      .0500441   .0561909     0.89   0.374    -.0608335    .1609217

       2016      .1463906   .0492103     2.97   0.003     .0492874    .2434938

       2015       .094635   .0578013     1.64   0.103    -.0194204    .2086904

       2014      .1483046   .0787242     1.88   0.061    -.0070364    .3036455

       2013      .1824498   .0763248     2.39   0.018     .0318433    .3330563

       2012      .0570235   .0665943     0.86   0.393    -.0743824    .1884294

       2011      .1827743   .0765111     2.39   0.018     .0318002    .3337483

       2010      .0890741   .0771107     1.16   0.250    -.0630831    .2412313

       2009      .0954416   .1044291     0.91   0.362    -.1106211    .3015043

       2008       .066183   .1403611     0.47   0.638    -.2107818    .3431478

       2007      .3484059   .1146657     3.04   0.003     .1221439    .5746678

       2006      .0119614   .0945572     0.13   0.899    -.1746217    .1985445

       2004      .0663656   .1943961     0.34   0.733    -.3172227    .4499539

       1994      .4188251   .1943773     2.15   0.033     .0352739    .8023764

       1990      .2650925   .2128329     1.25   0.215    -.1548759    .6850609

     yeardec  

              

  Amici_D100     .0804512   .0701421     1.15   0.253    -.0579554    .2188577

  Amici_P100     .0784587   .0651319     1.20   0.230    -.0500615     .206979

Defendant100     .5217918   .0691589     7.54   0.000     .3853254    .6582581

Plaintiff100     .1873669   .0485714     3.86   0.000     .0915243    .2832095

                                                                              

    Court100        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    18.1095411       221  .081943625   Root MSE        =    .19054

                                                   Adj R-squared   =    0.5570

    Residual    6.53476226       180  .036304235   R-squared       =    0.6392

       Model    11.5747788        41  .282311678   Prob > F        =    0.0000

                                                   F(41, 180)      =      7.78

      Source         SS           df       MS      Number of obs   =       222

> typedef i.lawcodes

. reg Court100 Plaintiff100 Defendant100 Amici_P100 Amici_D100 i.yeardec i.typepl i.
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Discussion 

The quantitative analysis of the 222 federal level lawsuits shows that courts address 

science in proportion to the amount of scientific information introduced by plaintiffs and 

defendants. In other words, as the extent of scientific information brought to court by 

plaintiffs and defendants increases, there is a corresponding increase in the extent of 

scientific discussion in court opinions. 

Key findings are as follows. First, science is discussed the most by litigants and 

courts in ESA cases. Second, ENGOs bring the most science into courts as plaintiffs, and 

courts discuss the science the most in suits initiated by ENGOs. Third, when the industry 

is a defendant, it discusses little science, and courts consequently discuss the science the 

least in suits against industry. Fourth, science is discussed the most in cases around 

biodiversity issues, which draws a similar line with ESA cases in the first point. Lastly, 

the courts’ scientific discussion is the highest in partly granted cases.  

I find that there is a strong correlation between scientific discussion presented by 

litigants and by courts. The volume of scientific discussion varies widely across plaintiff 

types, defendant types, and law types. There is little correlation between amici’s 

scientific discussion and the courts’, which raises an interesting question about the 

influence of amici scientific discourse on that of the courts. 

The fact that the defendant’s influence is greater than plaintiffs for the courts might 

be caused by several reasons. First, when defendants respond to the complaint by steering 

the dispute away from science and try to convince the court that the issue should be 

bounded to the legality of the issue, the courts might be more likely to dismiss the case 

(Graph 5), which would render strong correlation between defendants and courts. 
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Defendants’ disengagement in scientific discussion could lead to less volume of scientific 

discussion engaged by courts.  

Second, when plaintiffs make arguments supported by good science and if defendants 

do not find good ways to argue the science, then they might also try to settle before it 

goes to the discovery phase. In this case, the lawsuit will be settled outside of court, and 

the court will dismiss the case.  

Third, when defendants respond with scientific details and steer the lawsuit into 

scientific dispute, the courts must now make a ruling on scientific issues as well as the 

legal issues in the case. The stronger coefficient for the defendants may stem from the 

fact that the plaintiffs’ scientific discussions are consistently higher than the other author 

groups. In other words, it is the defendants’ take on the scientific issues that determine 

how much science will be discussed by the courts. 

While this research captures what happens within the courtroom, there is much more 

that needs to be assessed regarding the influence of social and political context on the 

processes described in this research. Investigating some key lawsuits and tracing the 

scientific discussion at a much closer level is one of the key steps for researchers to 

improve the understanding of how science is perceived by the various stakeholders in 

climate change litigation in the United States.  

There are a few specific steps that could be taken further on the basis of my research 

findings. First, one could take a qualitative approach and assess the contents of the 

scientific discussion in courtrooms. The qualitative approach could entail not only the 

interviews with the litigants but also conducting content analysis with the texts in the 

legal documents. Comparing and contrasting the qualitative research findings with my 
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research findings in this essay can provide a fuller picture of how courts perceive 

scientific information presented by litigants. Second, one could employ a different textual 

analysis method, such as Natural Language Processing (NLP). As artificial intelligence 

(AI) text analysis becomes more available and accessible, one can employ NLP and 

conduct the same research. While this research relied on Nvivo for extracting textual data 

and operationalizing scientific discussion, various AI text analysis tools can 

operationalize the same concept differently and perhaps more effectively.  
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Chapter 3:  Essay #2 

 

 

Climate change litigation: The qualitative analysis of science used in courts  

 

Methodology 

1. Research Question 

Taking a step further from Essay #1, which used statistical analysis to look at the 

correlation between the courts' discussion of science and the litigants' discussion of 

science, in this essay, I take a qualitative approach to study the same research question – 

to what extent does scientific evidence presented in courts influence the judicial outcome 

of climate change lawsuits. In Essay #1, I studied the scientific terminologies found in 

legal documents and found a strong correlation between courts' and litigants' scientific 

discussion. The scientific discussion was operationalized by counting the number of 

scientific terms in legal documents. One of the shortcomings of this operationalization is 

that it neglects the context in which these terms are discussed. The context in human 

communication is important because the environment in which communication occurs 

influences the evaluation of the information within the communication – and ultimately, 

the effectiveness or success of the communication process (Louw and Cilliers, 2014). 

Context heavily influences the probability of success in the communication process. 

Thus, by studying the legal contexts where scientific communication is influential, this 

project could discover the context in which such a statistical correlation between 

scientific evidence and the judicial outcome becomes more pronounced. 

For this project, I used the qualitative case study approach with in-depth interviews. 

Using this methodology, a researcher can access otherwise unavailable information about 

https://medium.com/@ntsikayezwefakude/the-importance-of-understanding-context-in-communication-3f921f1b5b24
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where, how, and why the science was discussed during the process of litigation. By 

conducting in-depth interviews with the multiple study participants, a researcher can not 

only enrich the database with information from multiple sources but also find 

commonalities across various experiences and perceptions of people who have gone 

through a similar experience. The research processes are explained in depth in the 

following sections.   

2. Research Design 

Table 1 describes the research design and the steps I have taken for the project. The 

steps are largely divided into two phases: the data collection phase and the data analysis 

phase. Each step of the workflow is shown in the table below. 

Table 1. Research Design and Workflow 

Data 

collection 

Step 1: Develop initial conceptual framework 

Step 2: Design data collection methods 

Step 3: Conduct interviews 

Data 

analysis 

Step 4: Develop coding structure & coding 

Step 5: Theme identification 

Step 6: Report findings (Findings section) 

 

Step 1: Developing Initial Conceptual Framework 

A conceptual framework in the context of qualitative research refers to the system of 

concepts, assumptions, expectations, issues, theories that help explain and inform your 

research (Miles & Huberman, 1994; Robson, 2011). Miles and Huberman (1994) defined 

a conceptual framework as a visual or written product, one that "explains, either 

graphically or in narrative form, the main things to be studied – the key factors, concepts, 

or variables – and the presumed relationships among them" (p.18, Miles & Huberman, 

1994). Thus, a conceptual framework could be described as a guideline for a researcher to 

refer to when conducting qualitative research. 
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A conceptual framework in qualitative research is "constructed, not found" (Maxwell, 

2005). It is primarily a "module borrowed or adapted" from theory or prior research or 

literature (Mead, 2016). Thus, the conceptual framework mainly functions as the 

methodological paradigm that researchers use to inform their work (Maxwell, 2005). 

Maxwell also argued that it "is not an end in itself; it is a tool for developing theory and 

making that theory more explicit" (p.64, Maxwell, 2005). Miles and Huberman (1994) 

also emphasized the function of the conceptual framework as a tool for in-depth data 

analysis and theory development. 

For this project, I adapted the chronological process of a climate change lawsuit as 

the conceptual framework (Table 2). The chronological process of a lawsuit typically 

begins with pleadings and then proceeds through pre-trial, trial, and post-trial phases. 

These are distinct phases in which different scientific discussions occur within a lawsuit. 

Thus, using the chronological process as the conceptual framework is appropriate and 

beneficial in two main ways. First, it effectively differentiates the stages of a lawsuit, 

providing a structure for common themes to emerge within each stage. Second, the 

chronological approach can shed light on some of the differences in scientific discussions 

among stages. These two points are important because the courts require similar but 

different evidentiary standards during different stages of a lawsuit. In the beginning of a 

lawsuit, the judges may pay attention to the evidence that will show the justiciability of 

the case, but during the trial, the courts may pay attention to the experts' testimony and 

determine how credible the scientific evidence is. For example, the evidence presented in 

the pleading stage is assumed to be true, whereas the evidence presented during the trial 

is tested for its credibility. Thus, the conceptual framework adapted from the 
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chronological order of a lawsuit was an effective guiding tool for the assessment and 

analysis of the research data. Each stage is explained in detail below. 

Table 2. Conceptual Framework 

Litigation 

stage 
Pleadings 

Court Proceedings 

Pre-Trial Trial Post-Trial 

Important  

sub-stages 

Complaint 

Response 
Discovery 

Opening arguments 

Examination/Cross 

Exam 

Closing arguments 

Appeals 

Questions 

that require 

scientific 

information 

Who is injured? 

What is the cause? 

What is the solution? 

What is the best 

science? 

Who should testify 

as experts? 
N/A 

Relevant 

Legal 

Concepts 

Standing 

Political Question 
Deference Expert testimony N/A 

 

Pleadings are certain formal documents and statements (e.g., a complaint or an 

answer10) submitted by the claimant in a case which includes the basis for the court's 

jurisdiction, a plain statement demonstrating that the claimant is entitled to relief, and 

specific demand for relief, including alternative/different relief types (Federal Rules of 

Civil Procedure Rule 8(a)). The demand for relief usually entails monetary compensation 

for damages or some type of injunction that prohibits (or commands) conduct. Pleadings 

are judged under the presumption that all factual allegations necessary to uphold claim 

are true for the purpose of the claim.  

After pleadings are submitted to the court, court proceedings can begin. Court 

proceedings include all processes which occur in front of the court, such as motions 

submitted and other steps taken by the parties or Court during the pre-trial, trial, and post-

trial phases. For example, immediately after the pleadings, the parties can file motions for 

                                                 
10 A complaint and an answer are the two main documents in the pleading stage of the suit. According to American Bar Association 

(ABA), the complaint states "the plaintiff's version of the facts, the legal theory under which the case is brought (negligence, for 

example), and asks for certain damages or other relief" (American Bar Association, 2019). After the defendant has been notified that 

he/she has been sued, the defendant "has a certain period of time to file an answer admitting or denying the allegations made in the 

complaint" (ABA, 2019). This response submitted by the defendant is called an answer.  
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dismissal or summary judgment. In fact, sometimes a defendant does not even file an 

answer to a complaint, moving immediately to dismiss the complaint instead. A motion 

to dismiss typically involves defendants' claims that the case is not justiciable (e.g., lack 

of standing). A motion for summary judgment can be brought by either side of the 

dispute, based on the claim that the moving party should win as a matter of law. If either 

of those two motions is granted, there is no need for a trial.  

If the motion to discover has been granted by the court, litigants begin preparing for 

the trial – the pre-trial stage or discovery stage. Discovery is the process during a legal 

case in which each party is required to provide the opposing party with all requested 

relevant information to the issue at hand according to the Federal Rules of Civil 

Procedure, local rules, and the discovery rules agreed upon by the parties. This includes 

the sharing of expert testimony, depositions, damages computations, and electronic 

information (Federal Rules of Civil Procedure Rule 26: Duty to Disclose). Simply put, 

litigants exchange information about the evidence and witnesses they will present at trial. 

A trial is where the parties come together before a judge or jury to dispute a case by 

presenting relevant and supportive information in the form of evidence so that the judge 

or jury, as triers of fact, can determine the prevailing party in the dispute. Such evidence 

is almost always exchanged between parties before the trial – in the discovery phase. 

Therefore, during a trial, each party orally disputes the case. Witnesses are examined, the 

evidence is presented, and the case is eventually decided, with a judgment being rendered 

based on the information presented to the court.  

After trial, there is often, but not always, a post-trial phase that entails administrative 

processes or steps taken to appeal the verdict at higher, appellate-level courts. This phase 
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is legally very important because the lawsuit is reviewed by a different court with a 

different group of judges, with the possibility of overturning the lower court's decision. 

However, depending on a variety of factors and circumstances, the appellate judges are 

only able to consider specific aspects of a case, and usually not the factual findings of the 

lower court.  

Even though the post-trial phase carries a lot of meaning in a legal sense, it was not 

assessed separately because each case was considered as a single case, even if it was 

appealed. This approach has two main implications for this essay. The first is that the 

research question focuses on scientific communication among the litigants and courts as a 

whole – less about the different viewpoints between lower and higher courts. While this 

is an interesting area of research, most of the scientific communication happens at the 

trial court level because even if the lawsuit moves through the appellate courts, usually 

no new information (e.g., scientific evidence) can be considered by those courts as their 

review is limited to issues of law. Thus, for the purpose of this essay, the appealed cases 

and its preceding cases are treated as one whole lawsuit.  

Second, on a data collection level, the interview questions did not specifically ask 

about the post-trial phase of the litigation. Some questions did try to get the interviewees 

to discuss the aftermath of the lawsuits, such as the overall social and legal impact of the 

lawsuit. However, since the questions did not specifically ask for the differences between 

lower and upper courts' decisions and the reasons behind such difference, I could not 

generate any significant findings for this phase. Thus, even though this phase of the 

litigation is a vital phase in the legal field, the conceptual framework for this project 

omits this phase.  
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I want to provide a few points of clarification regarding this conceptual framework. 

First, this conceptual framework is not meant to represent all steps taken by the involved 

parties in litigation. Aside from the four stages of litigation in the conceptual framework, 

there can be many other small steps taken by the involved parties (i.e., plaintiffs and 

defendants) preparing for and moving through court proceedings. In order to 

operationalize climate change litigation, I used the four distinct and most prominent 

stages of litigation – pleadings, pre-trial, trial, and post-trial.  

Second, depending on the legal context of each lawsuit (i.e., record review case), the 

courts’ role in assessing the factual findings and engaging in scientific discussion can 

vary. For example, the challenges to agency decisions are resolved entirely based on the 

administrative record – which means if NGOs or scientists want to introduce new 

scientific information, they need to do it before the case gets to court. Such preparation 

work is not exclusively stated in the conceptual framework, but the semi-structured 

interview design effectively addressed these gaps. For example, the following questions 

“Has science served an important or unimportant aspect of your litigation work? Why?”, 

“What other kinds of collaborators did you have in litigation?”, or “How do you describe 

success in this realm of work?” provided interviewees opportunities to elaborate their 

experiences beyond the four distinct stages in the conceptual framework.   

There are a few relevant legal concepts that were theoretically important to each 

stage. I use these in my coding structure, which I define and explain in detail in Step 4: 

Developing coding structure & Coding.  
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Step 2: Design data collection methods  

For this project, I relied upon in-depth interviews with 82 participants from 13 

climate change lawsuits. The data source is mostly from the prior project, in which I was 

a lead research assistant. The selection processes for both 13 lawsuits and 82 participants 

are described in detail below. 

A. Case Selection 

I began with the database that was originally developed during the prior project. In 

the prior project, McCormick et al. selected 13 lawsuits and conducted 78 interviews. The 

selection of the lawsuits was mainly led by the co-Principal Investigators (Co-PIs) of that 

project, Dean Leroy Paddock and Professor Robert Glicksman, both on the faculty at the 

George Washington University School of Law. These 13 cases were, first, chosen with 

the primary goal of capturing a diverse set of procedural and substantive situations in 

which climate science would come up in the courtroom. Second, cases were chosen to 

represent a range of environmental legislation – Endangered Species Act (ESA), National 

Environmental Policy Act (NEPA), and Clean Air Act (CAA) – that frequently appeared 

in the entire database of 838 lawsuits in Essay #1. Third, cases were chosen to represent 

the level of judicial deference to the federal agencies. The list included cases that were 

appealed to higher level of courts, and each level of court discussed the level of deference 

that should be given to agencies for their scientific expertise. In other words, when the 

courts decided to defer to an agency's decision in its opinion, the court at minimum 

discussed the implications of doing so and provided substantive material for the 

researchers to include in their research. The final list of 13 cases and their basic 
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characteristics are shown in Table 3. The significance of each of the selected 13 cases, 

both legally and scientifically, are elaborated in Table 4.  

 

Table 3. 13 Cases selected for Qualitative Research (McCormick et al., 2017) 

 Case Plaintiff Dfndant Start End Law State Juris Topic # 

1 

Connecticut v. American 

Elec. Power Co., Inc. State Industry 2004 2011 

Commo

n US Supreme Air 2 

2 Massachusetts v. EPA State Federal 2005 2007 CAA MA Supreme Air 11 

3 

Green Mountain Chrysler 

v. Crombie  Industry State 2005 2007 CAA VT Fed Dist Air 6 

4 NRDC v. Kempthorne  ENGO Federal 2005 2009 ESA CA 

Fed 

Distr Bio 2 

5 

Center for Biological 

Diversity v. NHTSA ENGO Federal 2006 2008 NEPA US Fed App Air 7 

6 

Greater Yellowstone 

Coalition v. Servheen  ENGO Federal 2007 2012 ESA US Fed App Bio 6 

7 

Native Village of 

Kivalina v. ExxonMobil 

Corp. Citizen Industry 2008 2017 

Commo

n AK Fed App Air 2 

8 

In re Polar Bear ESA 

Litigation Multiple Federal 2008 2013 ESA US Fed Dist Bio 3 

9 

Coalition for Responsible 

Regulation v. EPA Industry Federal 2009 2015 CAA US Supreme Air 11 

10 Oceana, Inc. v. Pritzker  ENGO Federal 2014 

Ongoi

ng ESA US Fed Dist Bio 3 

11 Juliana v. United States  Citizen Federal 2015 

Ongoi

ng 

Public 

Trust OR Fed Dist Air 3 

12 

HCCA v. U.S. Forest 

Service  ENGO Federal 2017 2018 NEPA CO Fed Dist CFPP 2 

13 

CBD v. California 

Department of Wildlife  ENGO State 2012 2018 ESA CA State Bio 2 

Other Experts 16 

Total 82 

*This represents the number of interviewees found and interviewed from each lawsuit. Even though people might be contacted 

through a specific lawsuit, interviewees discussed a wide variety of lawsuits included in this list. For example, there were 11 

interviewees that were found via briefs from Mass v. EPA, but more interviewees discussed Mass v. EPA in the actual interviews.  

 

 Table 4. Significance of the 13 cases in Table 3 

# Case Legal and Scientific Significance 

1 Massachusetts v. EPA In this case, the Supreme court decision determined that CO2 and other Greenhouse Gases 
(GHGs) were air pollutants. Besides being a Clean Air Act case, this case rendered the 

endangerment finding, which triggered many GHG emissions cases that followed.  

2 Green Mountain 

Chrysler Plymouth 
Dodge Jeep v. 

Crombie 

This case was the only one of the 13 that had a trial in which climate science was introduced (i.e., 

through expert testimony). This meant that significant dialogue was available for research 
purposes regarding the court's analysis of scientific matters. 

3 NRDC v. Kempthorne This case was chosen for its deep discussion of climate science and scientific uncertainty. In this 
case, a coalition of environmental and sportfishing organizations challenged the United States Fish 

and Wildlife Service (FWS) 's 2005 Biological Opinion (BiOp) 's no jeopardy and no adverse 

modification findings as arbitrary, capricious, and contrary to law under the Administrative 
Procedure Act. 

4 CBD v. NHTSA This case was chosen for its deep discussion of climate science and scientific uncertainty. Climate 

science played a significant role in the Court's decision as it acknowledged the large amount of 

evidence tying anthropogenic GHG emissions to climate change degradation of the environment, 
holding that it was improper for NHTSA to not consider this information more in formulating its 

Rule. While NTHSA in its Rule considered the costs to the auto industry of more stringent CAFE 

https://1.next.westlaw.com/Document/I9e8a5196996011e0a8a2938374af9660/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad740350000016b005ce8a3a4c15c51%3FNav%3DCASE%26fragmentIdentifier%3DI9e8a5196996011e0a8a2938374af9660%26parentRank%3D0%26startIndex%3D1%26contextData%3D%2528sc.Search%2529%26transitionType%3DSearchItem&listSource=Search&listPageSource=393bd0447fdf65768d7de27a8156d4c2&list=CASE&rank=1&sessionScopeId=0cc5f82bb973935ae9c3031aadaf93db9220adb04c2a972a1756f987f05d8a18&originationContext=Search%20Result&transitionType=SearchItem&contextData=%28sc.Search%29
https://1.next.westlaw.com/Document/I9e8a5196996011e0a8a2938374af9660/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad740350000016b005ce8a3a4c15c51%3FNav%3DCASE%26fragmentIdentifier%3DI9e8a5196996011e0a8a2938374af9660%26parentRank%3D0%26startIndex%3D1%26contextData%3D%2528sc.Search%2529%26transitionType%3DSearchItem&listSource=Search&listPageSource=393bd0447fdf65768d7de27a8156d4c2&list=CASE&rank=1&sessionScopeId=0cc5f82bb973935ae9c3031aadaf93db9220adb04c2a972a1756f987f05d8a18&originationContext=Search%20Result&transitionType=SearchItem&contextData=%28sc.Search%29
https://1.next.westlaw.com/Document/I2f0e77afe11d11dbaba7d9d29eb57eff/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad604ad0000016a30392ca0f5d4bec7%3FNav%3DCASE%26fragmentIdentifier%3DI2f0e77afe11d11dbaba7d9d29eb57eff%26startInd
https://1.next.westlaw.com/Document/I7fa5b41b61f511dcb979ebb8243d536d/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad6ad3c0000016b0bfe2365bad38397%3FNav%3DCASE%26fragmentIdentifier%3DI7fa5b41b61f511dcb979ebb8243d536d%26parentRa
https://1.next.westlaw.com/Document/I7fa5b41b61f511dcb979ebb8243d536d/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad6ad3c0000016b0bfe2365bad38397%3FNav%3DCASE%26fragmentIdentifier%3DI7fa5b41b61f511dcb979ebb8243d536d%26parentRa
https://1.next.westlaw.com/Document/I20f32b0410e311dcaf8dafd7ee2b8b26/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad6ad3c0000016b0c07aa47bad384f4%3FNav%3DCASE%26fragmentIdentifier%3DI20f32b0410e311dcaf8dafd7ee2b8b26%26parentRa
https://1.next.westlaw.com/Document/I0b10dc5b93aa11dc8200d0063168b01f/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad6ad3c0000016ae1f7cb5447e73711%3FNav%3DCASE%26fragmentIdentifier%3DI0b10dc5b93aa11dc8200d0063168b01f%26parentRa
https://1.next.westlaw.com/Document/I0b10dc5b93aa11dc8200d0063168b01f/View/FullText.html?navigationPath=Search%2Fv1%2Fresults%2Fnavigation%2Fi0ad6ad3c0000016ae1f7cb5447e73711%3FNav%3DCASE%26fragmentIdentifier%3DI0b10dc5b93aa11dc8200d0063168b01f%26parentRa
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standards, it never considered the benefits of GHG reductions, even though it received numerous 
comments from plaintiffs during the rule-making process that cited to peer-reviewed scientific 

literature supporting the inclusion of such benefits. 

5 Native Village of 

Kivalina v. 
ExxonMobil Corp. 

This was a tort case and addressed preemption in that the court ruled that the claim against any oil 

company was no longer valid as it was displaced by the regulations of GHGs in the CAA. 

6 American Electric 

Power Co., Inc. v. 
Connecticut 

This case was significant in that it was a nuisance claim, and was where the court determined that 

federal nuisance claims could not be brought with regards to climate change as the issue was 
regulated by statute (the CAA, under Massachusetts v. EPA) 

7 Greater Yellowstone 

Coalition v. Servheen 

This case was chosen for its deep discussion of climate science and scientific uncertainty. In this 

case, science was used to demonstrate how grizzly bears would be affected by climate change in 

the future through climate change's effects on its food sources. With the species relying on the 
whitebark pine as one of the four sources of food essential to its survival and reproduction, this 

food source must be maintained. Yet, two pests to the whitebark pine which thrive with climate 

change – the mountain pine beetle and white pine blister rust – could lessen the availability of this 
essential food source. 

8 In re Polar Bear 

Endangered Species 

Act 

Here the court decided the case based solely on the administrative record. The agency created a 

record, and then the court resolved the issue (the agency's finding as challenged by both industry 

and environmental groups) based solely on the record compiled by the agency.  

9 High Country 

Conservation 

Advocates v. U.S. 
Forest Service 

This case was also chosen for the administrative record, i.e., how the information reached the 

court, considering first it had to be presented to the agency, then become part of the agency record, 

before it became a part of the administrative record reviewed by the court in making its decision. 

10 Oceana v. Pritzker This case was chosen for its deep discussion of climate science and scientific uncertainty. The 

court concluded the effects of climate change had been 'sufficiently' studied in the 2012 BiOp 
through its argument that the currently available science only enabled it to offer the predictions at 

very generalized, vague, and speculative terms. In the BiOp, NMFS attempts to make some 

predictions on how the climate change might affect loggerhead turtles based on some existing 
studies. However, because NMFS made a successful case in its inability to adequately quantify the 

impacts of climate change into their studies, the court considered the agency had "[used] the best 

scientific and commercial data available," as required by the agency's statutory duty. 

11 Coalition for 

Responsible 

Regulation v. EPA 

This case was chosen for its court ruling that ruled because GHGs were a regulated substance 

under the CAA with regards to automobiles, they could also be regulated regarding stationary 

sources according to the CAA. 

12 CBD v. CA Dept of 
Wildlife and The 

Newhall Land & 

Farming 

This case was one of the cases chosen for administrative record-based decision making and review 
at the state level, as the same system of analysis in which evidence presented to the agency 

became part of the record which was later reviewed by the court in federal government also 

applies to the California Environmental Quality Act (CEQA) statutory scheme. 

13 Juliana v. US This widely publicized case was chosen of the constitutional argument it presented. 

 

B. Interviewee Selection 

The initial list of potential interviewees was prepared by McCormick et al. by 

searching the legal documents of the 13 lawsuits. The legal documents usually have the 

contact information of the authors on the first or last page, making them a good source 

for establishing a pool of the target study population. Once the list was complete, the 

target population was cold-emailed with an introduction of the project. The ultimate 

response rate was roughly 18% (78 completed interviewees from 435 total recipients of 
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the email11). After initial contact was established, several steps were followed: receiving 

consent, scheduling the interview, and conducting the interview itself. Each step is 

explained in detail in Step 3: Conducting Interviews.  

One important approach McCormick et al. took at this stage was a snowball sampling 

strategy, where they asked interviewees for recommendations about whom the 

researchers should interview next. Snowball sampling is a sampling strategy usually 

adopted when potential participants are hard to find. This strategy relies on the first 

cohort of research participants to recruit subsequent participants for the research, which 

means the researcher gains access to a particular social network, especially in situations 

where such social network is difficult to access (Atkinson and Flint, 2001). Snowball 

sampling is also beneficial when a researcher is seeking quick and effective trust-building 

between interviewees – a researcher is more likely to be trusted when referred by a friend 

or colleague (Mead, 2016).  

The use of the snowball sampling strategy was especially important for this project 

because the interviews conducted for this research would best be categorized as the elite 

interviews. Although there still exists a debate in the literature on the precise definition of 

an elite interview, scholars have defined elite in a qualitative research context as a group 

of individuals who hold a privileged position in society, and are thus chosen to be 

contacted by the qualitative researcher because of that particular position the person holds 

in the society, rather than randomly or anonymously (Richardson, 1996; Hochschild, 

2009). Since the interviewees in this study comprised lawyers, scientists, judges, law 

                                                 
11 The full list of potential interviewees and the actual interviewees is available only to the committee members – for confidentiality 

reasons, I will not share this information with anyone outside the committee. 
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professors, CEOs of large ENGOs, and because they were interviewed for their expertise 

or participation in environmental litigation, these interviews were elite interviews.  

There are two key points I want to highlight regarding conducting the elite interviews. 

First, sampling for elite interviews can be prone to sample bias or unrepresentative 

sampling due to problems of access. For lawyers, scientists, judges, law professors, 

industry representatives, and ENGO representatives, sometimes it was simply impossible 

to obtain a balanced sample (i.e., the same number of participants for each group for each 

lawsuit) among the elites because they refused to participate. Second, they helped the 

researcher establish networks with other experts in the field. Through the snowball 

sampling strategy, McCormick et al. expanded the sample group from participants of the 

lawsuits to experts on the legal and scientific implications of these lawsuits.  

The cold-emailing and snowball strategy were executed until McCormick et al. 

decided that the sample reached saturation, which was at the sample size of 78 

interviews. The concept of saturation (Mason, 2010) is defined by many qualitative 

researchers as the point at which there is no new information to be gained from another 

informant (Creswell, 2007; Charmaz, 2006). McCormick et al. decided that this point was 

reached when the sample size reached 78 interviews.  

Developing upon McCormick et al.'s database, I added four more interviews onto the 

already existing 78 interviews, making a total of 82 interviews. While the set of 78 

interviews was arguably already adequate for the purpose of answering the research 

question for this essay, I had two reasons for adding four interviews. First, this expansion 

included interviews with two judges. Judges were not part of the original group of 

respondents. For this research, I was fortunate to be introduced to two state judges in 
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Minnesota state trial courts12. Even though they were not the judges of any of the 13 

lawsuits chosen for this study, their expertise on environmental law and the use of 

science in courts was very valuable for this project. The inclusion of the judges in the 

study sample should be considered as the result of the snowball sampling strategy used 

for this essay – which allowed the researcher to access the network of experts that could 

provide the hard-to-access insider information.   

Second, I originally planned to add more interviews – 20 more interviews – as 

mentioned in my dissertation proposal phase. The reason for this was mainly to provide a 

fuller picture by including respondents who could discuss the role of amici participation 

in these cases. Most citizen level participation discussed by the previous interviewees 

were focused on environmental activism and its strong ties with the legal actions. I 

wanted to better understand the intersection between the grassroots level and the science 

community.  

While the original plan was to add enough interviews to the database on this topic to 

obtain generalizable information on the role of amici from the grassroots level and 

scientific community, I was only successful in getting connected with two academics 

who wrote amici briefs in the Coalition for Responsible Regulation v. EPA (2015) case. 

These were academics who have specialized in the field of citizen science and were able 

to provide insight into how citizens were able, willing, and participating in the process. 

Thus, two additional interviews were added to the pool of interviewees under this goal.  

However, due to time constraints and lack of response, I was not able to conduct 20 

interviews as originally planned. While the four additional interviews provided valuable 

                                                 
12 Since this is a piece of information that should be excluded for de-identification purposes, this will not be written in any of the 

publication materials.   
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information and were included in the analysis, I admit I had to drop the original plan to 

obtain generalizable information on the role of amici from the grassroots level and 

scientific community. Thus, these concepts were not included in the coding structure and 

were not coded separately. Along the process of conducting the four interviews, I made 

sure that they were asked the same question with the preceding ones so that the 

consistency among the interviews is assured. 

Step 3: Conducting Interviews & Data Preparation 

Each interview was conducted either by phone or in person. Most interviews were 

conducted via skype call or conference call for geographical reasons – many of the 

interviewees were located in different states and even countries than the researcher's 

home base in Washington, DC. The interviewees who were based in or traveling through 

Washington DC were interviewed in person. As a result, there were seven in-person 

interviews and 75 phone interviews.  

After the connection with the potential interviewee was established (i.e., usually in 

the form of an email response), the second step was to schedule the interview. For the 

prior project, this step was where the lead RA (myself) checked for the PI's and Co-PI's 

availability in the project group. If the PI or co-PIs were available, they often joined the 

interviews as interviewers. Most of the time, I was the sole interviewer. For the four 

respondents added as part of the dissertation, I was the only interviewer. On average, the 

interviews were one hour long. 

The third step was to get a signature on the consent form approved by the GW 

Institutional Review Board (IRB). The informed consent form provided information on 

what to expect in the interview. It laid out the key points about the project, the interview 
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process, and, more importantly, the acknowledgment of the interview being audio-

recorded. I usually sent this form via email to the participants seeking their signature 

before the interview. In addition to the signature, I made sure that I also receive the 

participants' oral consent before I started the questions during the interview. For the four 

newly added interviews, I used the consent form newly approved by IRB for my doctoral 

research, but the main content of the form was similar to the prior project.  

One important key ethical issue that I paid attention to in this step was to make sure 

that the potential interviewees understood that their participation was completely 

voluntary. I endeavored to make sure that participants felt comfortable about being asked 

about their experiences in lawsuits before and during the interview by sending them a few 

sample questions beforehand and acknowledging that they could decline to answer any 

question. 

The fourth step was the interview itself. For both prior and current research, I used a 

semi-structured design to allow interviewees from various backgrounds to answer 

questions in ways that were relevant to them. The semi-structured interview uses a 

predetermined list of questions that consist of both close- and open-ended questions 

depending on the information I wanted to obtain. The purpose is to allow each 

interviewee to discuss the subject freely but within the boundaries set by the question. 

Such interview design was particularly important for this project because the 

interviewees consisted of people from various backgrounds. For example, the sequence 

of questions starting with "was science discussed in the lawsuit," moving onto "how was 

it discussed," and to "how do you think it influenced the court's decision" was appropriate 
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for diverse interviewees because it sets the context in which the interviewees can freely 

discuss how they perceived the situation from their own perspectives.13  

The fifth step was to have the recorded audio file transcribed either by myself or by a 

transcription service (i.e., CastingWords Inc.). The transcribed file – usually in a 

Microsoft word document – was then given a code number, and the whole transcript 

would be de-identified by stripping any indicators of personal information. All interview 

transcripts were stored in a password-protected computer owned and protected by the 

GW. The files were accessible only to my committee members and me. The final step 

was to prepare the data by exporting the transcribed files to QSR Nvivo, a social science 

qualitative data management and analysis package, for further analysis. This final step 

completes the data collection phase.  

Step 4: Developing a Coding Structure & Coding in Nvivo 

The data analysis in qualitative research refers to the process and mechanics of 

describing patterns in data. The analysis usually entails 1) coding, 2) theme identification, 

and 3) explanatory model development. Each of these steps is defined and explained 

below.  

For coding, there are three main tasks. The first task is to identify codes. Codes are 

the building blocks of qualitative analysis, and coding is the process of naming/labeling 

the text. In this process, a researcher breaks down the data into segments that carry a 

special meaning relevant to the research question. As I started assessing the data (i.e., 

interview transcripts), I created codes for respondents' comments that were meaningful in 

relation to the research question: to what extent does scientific evidence presented in 

                                                 
13 The questionnaire is in the Appendix 1 
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courts influence the judicial outcome of climate change lawsuits? The process of 

identifying and applying codes to the textual data is a long and laborious process. There 

are two main approaches for code identification in qualitative research – and a third 

approach that combines the two (Mead, 2016). First is the inductive coding, in which a 

researcher reviews the data line-by-line, identifies significant concepts, and assigns codes 

(Green and Thorogood, 2014). The codes are like the building blocks that are added onto 

the structure as they emerge. This is a flexible approach that could generate rich and 

diverse information, but it is very time consuming and requires consistent and extreme 

attention to detail. This is usually used for exploratory research or theory development. 

Second is the deductive coding, in which a researcher uses an existing framework or 

theory as a coding structure and fits data into predetermined codes (Bazeley and Jackson, 

2013). This is an organized approach but can oversimplify the analysis. This is usually 

used for explanatory research or hypothesis testing. Third is the integrated approach that 

uses both approaches (Mead, 2016).  

I have adopted the third approach for this project by taking an inductive approach for 

the randomly selected ten interview transcripts to identify frequently emerging themes to 

inform the code definition process. After coming up with the inductively identified codes, 

I combined them with the deductively identified codes (discussed below in Table 3). 

With the inductively and deductively identified codes, I constructed a tentative coding 

structure. I tested this tentative coding structure with the previously used ten interview 

transcripts, and then finalized my coding structure, which I used to analyze the whole 

dataset. As explained above, the inductive approach entailed reviewing the interview 

transcripts line-by-line, identifying significant concepts, and assigning codes. The 
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deductive approach entailed using the conceptual framework I established in Step 1 in 

order to assess the scientific discussion within and across the stages of litigation, which 

rendered the list of legal concepts in Table 5. The deductively identified codes were 

drawn from my conceptual framework (Table 2) and the legal theories that are closely 

connected to each stage of litigation, especially around the use of scientific evidence. 

Below are those codes explained in detail: 

Table 5. Relevant Legal concepts imported from Conceptual Framework as Codes 

Legal 

Concepts 
Definition 

Standing 

Standing, also known as Constitutional standing or Article III standing, refers to the requirement 

under Section 2 of Article III of the US Constitution that a party wishing to bring a case in federal 

court must first establish that a "case" or "controversy" exists (Section 2, Article III, US 

Constitution) (American Psychiatric Ass'n v. Anthem Health Plans, Inc., 821 F.3d 352 (2nd Cir. 

2016)). This requires a party prove it has (1) suffered an injury in fact that is concrete, 

particularized, actual, or imminent (not conjectural or hypothetical); (2) which is traceable to the 

defendant's conduct (causation); (3) and the injury could be redressed upon a favorable decision 

(redressability). Commissioned II Love v. Yarbrough, 621 F.Supp.2d 1312 (S.D. Ga. 2007).  

Injury in fact 

Injury-in-fact is a specific portion under the Article III standing requirements for 

bringing a case in federal courts, which requires that the party bringing the claim 

show that the harm (injury) suffered is not conjectural or hypothetical, but is 

concrete and actual or imminent. Lujan v. Defenders of Wildlife, 504 U.S. 555 

(1992). 

Causation 

Causation is generally defined as the specific portion of the Article III standing 

analysis which determines whether it is substantially probable that the acts which 

are subjects of the complaint are the acts of the defendant (not an unrelated 3rd 

party) and will cause/have caused the alleged particularized harm to the plaintiff. 

Sierra Club v. US Dept. of Energy, 825 F.Supp.2d 142 (D.C. 2011). For example, 

in the case in which plaintiffs requested compensation and damages for injuries to 

their property after Hurricane Katrina due to defendants' actions in contributing to 

climate change, the court highlighted that during the first phase of litigation 

(before the court must judge the merits of the case), the threshold of causation is 

lower than at the merits stage. Comer v. Murphy Oil USA, 585 F.3d 855, 864 (5th 

Cir. 2009). 

Redressability 

Redressability is the specific requirement of the Article III standing analysis in 

which a plaintiff must demonstrate that the specific harm/injury complained of 

could likely (speculation is not enough) be redressed ('fixed' in common language) 

by the court's decision in favor of the plaintiff. Catholic League for Religious and 

Civil Rights v. City and County of San Francisco, 624 F.3d 1043 (9th Cir. 2010). 

Political 

Question 

Doctrine 

Political question doctrine describes the concept in which a federal court, even if it does have 

jurisdiction over a dispute, should decline to adjudicate because the issue raises questions that 

should instead be addressed by either the legislative or executive (i.e., the political) branches, rather 

than the judicial branch, of the federal government. Zivkovich v. Vatican Bank, 242 F.Supp.2d 659 

(N.D. Cal. 2002). This concept is rooted in the Constitutional principle of the separation of powers 

and the importance of policy decisions being made officials who are elected by the people. El-Shifa 

Pharmaceutical Industries Co. v. US, 402 F.Supp.2d 267 (D.C. 2005). 

Deference to 

agencies 

Deference in this essay refers to the judicial practice of deferring to a federal agency’s 

interpretation of a legal text, factual findings, or reasoning processes (i.e., an administrative 

regulation rule or a federal statute). There are three main doctrines of deference in administrative 

law, differentiated by the nature of the legal text which the agency is interpreting. Chevron 

deference refers to the deference a judge can apply when reviewing an agency’s interpretation of its 

own ambiguous statute, as long as the interpretation is reasonable. Chevron v. NRDC, 467 U.S. 

837, 845 (1984).  Auer deference refers to the deference provided an agency’s interpretation of its 
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own ambiguous regulation, provided the interpretation is reasonable. Kisor v. Wilkie, 139 S.Ct. 

2400, 2411 (2019). Finally, Skidmore deference is applied to agency interpretations etc. which are 

only deferred to the extent to which the agency’s judgment in the particular circumstance is 

supported by “factors which give it the power to persuade.” Skidmore v. Swift & Co., 323 U.S. 134, 

140 (1944). In other words, a court will defer to an agency’s official conclusion or judgment not 

related to an ambiguous statute or regulation when such a judgment is persuasive. While each 

doctrine affords an agency’s interpretation deference to varying degrees, all three maintain some 

level of oversight over the agency’s actions through basic reasonability requirements, while at the 

same time recognizing the expertise of administrative agencies to interpret the regulations they have 

promulgated and laws they implement. 

Expert 

Testimony 

According to FRE 702, an expert witness may testify in the form of an opinion if his/her scientific 

knowledge will help the trier of fact to understand the evidence. The testimony itself is admissible 

only if the court is "satisfied" that the testimony rests upon "reliable" scientific principles. The 

admissibility of an expert's testimony is governed largely by the combination of Daubert principles 

and FRE 702, but a few states also use the Frye principles instead of Daubert. When the subject of 

the dispute is something that an ordinary person can understand, an expert witness is not allowed in 

order to prevent any unnecessary influence on the fact-finders' opinion.  

 

The difference between Daubert and Frye standards is that the latter has a broad approach to test the 

relevance and reliability. Frye standard focuses on one question – whether the expert’s opinion is 

generally accepted by the scientific community. Daubert standard has a list of questions - 1) 

whether the expert’s technique or theory can be tested and assessed for reliability, 2) whether the 

technique or theory has been subject to peer review and publication, 3) the known or potential rate 

of error of the technique or theory, 4) the existence and maintenance of standards and controls, and 

5) whether the technique or theory has been generally accepted in the scientific community. 

 

The second task under step 4 is to construct a hierarchical structure with the codes 

(i.e., building blocks) – called a coding structure. The structure is basically a family tree 

of codes organized into hierarchical order. Once the coding structure is finalized, it is 

important for a qualitative researcher to uniformly apply the finalized coding structure for 

all qualitative datasets (i.e., interview transcripts). The coding structure used for this 

project is shown in Table 6. The structure has codes that are identified through both 

inductive and deductive approaches. There are many codes that ended up not providing 

any significant contribution to the main findings of this research, but they nonetheless 

provide meaningful parameters for the researcher to better understand/interpret/analyze 

the data. 

Table 6. Coding Structure 

Code Sub-code 

Science Discussion in 

Law 

Pleadings Justiciability; Standing; Political Question Doctrine; Ripeness; Mootness 

Pre-trial Judicial Deference 

Trial Expert Testimony 

Interviewee Background How they got into climate law; Other relevant backgrounds; Prior work area 

Litigant Information Plaintiff; Defendant; Judge; Scientist; Community 
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Role of government Local; State; Federal 

Legal Context Common Law; Statutes; Relevant cases/past cases; Standing; Political question; Legal 

theory being tested; Other 

Legal Approaches Most effective; Limitations; Use of science in legal strategy; Changes over time 

Motivation for case Public Awareness/opinion; Request from litigant; Organization priorities; Block a 

litigant; Other 

Process of cases Factors leading to success; Factors leading to failure; Other factors affecting the 

outcome; How settlement was reached 

Impact of Case On climate change outcomes; On laws/precedential impacts; Other 

Science Issues Certainty & Uncertainty; Cause & effect; Changes in science over time; Judge's 

evaluation of science; Other 

Sources of science Individual Expert; Agency report/assessment; External/non-governmental assessment; 

Other 

Types of Science Human health and welfare; Natural resources; Climate models/projections; Economic; 

Technology; Other 

 

The third task was to apply the coding structure to the interview transcripts using 

Nvivo. Coding, in addition to code identification, is a process of systematically breaking 

down the data into smaller analyzable units by applying the coding structure to the entire 

database. The 82 interviews were coded using QSR Nvivo (Version 12). Nvivo is a 

qualitative research software widely used in the qualitative research field that helps 

researchers code data sources to store information. In Table 7, an example of the process 

of coding is demonstrated.  
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Step 5: Theme identification 

After the coding process is done, Step 5 serves to identify themes – general insights, 

key findings, or conceptual links between codes. Themes are different from codes 

because, while codes are words or labels, themes are phrases or sentences that describe 

the meaning of those words and labels in relation to the research question. Theme 

identification is one of the most fundamental and important steps in qualitative research 

but also one of the most mysterious (Ryan and Bernard, 2003). Qualitative researchers 

usually struggle to describe this fundamental part of their research because the theme 

itself reflects abstract and fuzzy constructs found in data. There are numerous academic 

articles solely on discussing the definition and the implications of themes used in 

qualitative research, but a theme describes a regularity or a pattern emerging from an 

analysis of qualitative data with a structural meaning (Brink & Wood, 1994; Streubert & 

Carpenter, 1995; Polit & Hungler, 1997; Dempsey & Dempsey, 1996; Wilson, 1993, as 

cited in DeSantis and Ugarriza (2000)). 

Theme identification is one of the most important steps in qualitative research. There 

is a seemingly endless list of techniques that exist in the literature, and new techniques 

are introduced continuously (Ryan and Bernard, 2003). Among various techniques that 

are continuously introduced in the literature, I have taken the following steps to identify a 

theme; 1) how often it appears in data, 2) how pervasive it is across participants, 3) how 

intensely it is discussed, and 4) how important it is theoretically. The four techniques are 

described in the literature as the methods that "have been used by positivists and 

interpretivists alike" (2003).14    

                                                 
14 The positivists generally believe that the knowledge is acquired through empirical testing and verification of hypotheses – such as in 

quantitative research. They usually take structured and controlled approach in conducting research (Churchill, 1996; Carson et al., 

https://journals.sagepub.com/doi/pdf/10.1177/019394590002200308
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First, word repetition is one of the most intuitive approaches to identifying a theme. 

Under the premise that the interview questions were asked in a consistent manner across 

different interviews, words that appear more often are seen as being more relevant to the 

discussion than the words that appear less. Word repetition here is not limited to a mere 

repetition of the same word or phrase. It also includes finding metaphors, keywords in 

context, and associative linkages.  

Second, the pervasiveness of ideas across participants is another important way to 

detect a theme. Even though a specific word(s) is not repeated among a number of 

interviewees (or within a single interview), the idea or concept that each interviewee 

describes (often at length) could be similar. For example, a lot of the quotes coded as 

factors leading to winning and factors leading to losing would be juxtaposed for analysis. 

This is because there is a high probability for these two types of quotes to have close 

relationships with each other. For example, the two hypothetical quotes "if a plaintiff 

forms a coalition with states, then they are more likely to be granted standing" and "it 

was only a small NGO trying to sue the government – so it needed help" share the same 

idea that small NGOs have difficulty in getting standing. 

Third, the intensity of a discussion is considered as an important indicator for the 

theme. There is a number of factors that raises the level of intensity of a discussion: 

length, tone, and word choice. A good example of this would be one interviewee's 

lengthy description of the concept of liability and how unsuccessful it has been to argue 

that corporates are liable for climate change. This interviewee said, "[T]his is an 

                                                 
2001). The interpretivists, on the other hand, generally believe that the knowledge is derived from interpretations via the mind. They 

generally believe the reality is multiple and relative (Hudson and Ozanne, 1988). They usually take qualitative approach in conducting 

research because they believe knowledge depend on the systems for meanings, which are socially constructed (Hirschman, 1985, 

Berger and Luckman, 1967, p. 3: in Hudson and Ozanne, 1988; Lincoln and Guba, 1985; Carson et al., 2001). 
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enormous fucking waste of time […] I'm going, 'This is utter bullshit. This is completely 

retrospective!' […] I said, "Let's say Exxon lied about the effect of climate change and 

stuff. Does that mean anyone would have bought less gasoline?" Case closed! […] "Tell 

me how this results in any reduction in greenhouse gas emissions?" Dead silence in the 

room…. Where's the connection to injury? It turns into a real witch hunt." As one can 

observe from his/her emotionally charged tone, the interviewee had a strong opinion 

about corporate liability issues. Considering the fact that this interviewee was an 

environmentalist, I took this quote and conducted a compare-and-contrast with other 

interviewees who discussed the implications of corporate liability issues. In this process, 

the researcher must be careful not to misjudge an interviewees' verbose speaking style as 

an intense discussion of a topic. The potential for this type of researcher misjudgment is 

mitigated when the second observational point – pervasiveness – is co-assessed with the 

length/intensity of discussions, similar to the compare-and-contrast process described 

above.  

Fourth, the conceptual framework provides a guideline for important theoretical 

concepts to which I need to pay extra attention to identify themes. As mentioned above, a 

conceptual framework in qualitative research is a model built upon existing theories that 

helps a researcher think through what might be going on around the phenomenon of 

interest. For each of the litigation stages demonstrated in the conceptual framework 

(Table 2), in addition to using them as codes, I also used the relevant legal concepts as 1) 

a checklist of legal theories I should pay attention to when identifying themes, and 2) a 

parameter for me to check if my themes and subsequent arguments legally made sense.  



82 

There are three main themes found in Step 5: 1) coalition-building with state 

governments can be very powerful in proving injury, 2) attribution science is not yet 

strong enough to prove causation and redressability, and 3) courts consider agencies more 

authoritative than non-governmental scientific community in regard to defining the best 

available science. These themes are explained in depth in the Findings section below.  

Findings 

The research question for this essay is: to what extent does scientific evidence 

presented in courts influence the judicial outcome of climate change lawsuits. The 

findings of this essay, therefore, refer to the specific contexts in which scientific evidence 

influences the judicial outcome of a case. There are three main themes found: 

 Coalition-building with state governments can be powerful in proving injury 

 Attribution science is not yet strong enough to prove causation and redressability 

 Courts defer to agencies' definition of best available science unless it is not 

arbitrary or capricious – and this standard becomes frustrating for the scientific 

community working outside of agencies  

 

Even though the findings are mostly from the sub-codes of the code Science 

Discussion in Law, the other codes in the coding structure have also been essential to 

understand the broader context of each dataset (i.e., interview transcripts) and sharpen the 

emerging themes. For example, the first theme was found mainly from the code Science 

Discussion in Law but other codes, including Legal Context, Process of Cases, and 

Science Issues, were critical in uncovering and clarifying the implications of the first 

theme.  The code Legal Context, for example, had quotes that discussed various legal 

theories (e.g., political doctrine, standing tests) and contexts of each lawsuit (e.g., 

individuals deciding to sue). All codes, including Legal Context, were carefully analyzed 

in order to find any correlation with the code Science Discussion in Law. 
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The findings – the three main themes – are presented in separate sections that share a 

common structure.  For each theme, I 1) provide a broad overview of the theme, 2) 

discuss the main findings of the analysis, and 3) conclude by suggesting a few takeaways. 

Theme 1: Coalition-building with state governments can be powerful in proving 

injury. 

 

The first theme is the effectiveness of coalition-building with state governments for 

pro-regulatory plaintiffs in attaining standing. Many environmental plaintiff interviewees, 

when questioned about the role that science plays in climate change lawsuits, steered the 

discussion to when science matters in litigation in the pleading phase, when they are 

trying to get standing. They discussed that getting standing is one of the first hurdles 

confronted by litigants, and is an especially important hurdle for a lot of regulatory 

advocates because they often do not pass it. As mentioned in Table 5, standing has a 

three-part test: injury, causation, and redressability (or possible remedy). The plaintiff 

must demonstrate that he/she/it suffers 1) an actual and imminent injury, with 2) a 

probable causal link between the injury and the defendants' actions, and that the court can 

grant 3) a possible remedy that could fix the problem. This theme of coalition-building 

with state governments is directly related to the first part of the standing test: 

demonstrating an actual and imminent injury.  

The discussion around the injury mainly revolved around who brings the suit. Take, 

for example, a citizen who wants to argue that he/she currently faces a serious loss of 

property danger caused by sea-level rise due to climate change, which is allegedly caused 

by the government's lack of regulation of GHG emissions. In this situation, whether or 

not the injury is conjectural or actual, the citizen – an individual – would be less likely to 
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have standing because he/she is only one individual trying to initiate a climate lawsuit 

regarding large natural changes affecting much of the coastal land in the US. Many 

interviewees described the limitation confronted by an individual or small organization in 

litigation as follows: 

When citizen's groups themselves are suing on behalf of their members, it's… an 

open issue in the courts whether this is the… kind of injury…. that gives rise to 

standing. 

 

[The judge said] you say you're damaged, but so is everybody else in the world 

according to you […] are you asking me to somehow write an opinion that applies to 

the whole world? 

 

However, in this hypothetical situation, if the citizen formed a coalition with one or 

more state governments, this legal hurdle could be cleared according to many 

interviewees. In this process of proving standing, many interviewees mentioned that a 

successful strategy to tackle this limitation is to build a coalition with multiple litigants, 

especially state governments. One reason for this could be because different litigants can 

be affected in separate, particularized, and potentially imminent ways. Similarly, the 

implications of scientific evidence can be perceived differently depending on the type of 

litigants. State governments can significantly amplify the plaintiffs' claims because the 

states can add arguments regarding their unique sovereign responsibility – the 

responsibility to protect the health and welfare of their residents.  

Many of the interviewees discussed the process of coalition-building in the 

Massachusetts v. EPA case. This case, in addition to the state governments' influence in 

the judicial decision, became the seminal case that had a great impact on the climate 
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change lawsuits that came after this lawsuit. Among the 13 cases selected for this essay, 

nine cases' court opinions referenced the Massachusetts v. EPA case.15  

Massachusetts v. EPA began with a small NGO – International Center for 

Technology Assessment (ICTA) – petitioning the EPA to regulate automobile GHG 

emissions under the Clean Air Act. In the beginning, ICTA led the petition and built a 

coalition with a few other ENGOs.16 The EPA issued a proposed notice of denial of the 

petition, and the coalition organized 50,000 public comments with citations from sources 

such as 1995 IPCC reports backing up their argument for a public endangerment finding. 

17 Control of Emissions from New Highway Engines, 68 Fed. Reg. 52,922 

(Environmental Protection Agency September 8, 2003) (denial of petition for 

rulemaking).18 After EPA denied the petition by concluding that the CAA does not 

authorize EPA to regulate GHG, the petitioners sued EPA. When transitioning to the 

litigation phase, many major ENGOs (e.g., Sierra Club) and state governments joined the 

efforts of the initial coalition of petitioners. The coalition now had 30 participants: ICTA, 

13 environmental organizations, twelve states, three cities, and one US territory 

(ICTA).19 The petitioners selected Massachusetts as the lead plaintiff. The interviewees 

described the reason as the following: 

                                                 
15 The following four lawsuits did not mention Massachusetts v. EPA in its opinion: NRDC v. Kempthorne; Greater Yellowstone 

Coalition v. Servheen; CBD v. CA Dept of Wildlife; and High Country Conservation Advocates v. US Forest Service. 
16 According to one of the interviewees, the petitioners consisted of 20 ENGOs including Greenpeace, Friends of the Earth, and 

National Environmental Trust (i.e., a predecessor for the Pew Environment Group)  
17 Section 202(a)(1) of the CAA requires the EPA to establish standards "applicable to the emission of any air pollutant from…new 

motor vehicles or new motor vehicle engines, which in his judgment cause, or contribute to, air pollution which may reasonably be 

anticipated to endanger public health or welfare." SCOTUS eventually determined that GHGs are air pollutants according to the CAA 

in 2007. In 2009, the EPA issued the science-based finding that the buildup of GHGs endangers public health and welfare.  
18Control of Emissions from New Highway Engines, 68 Fed. Reg. 52,922 (Environmental Protection Agency September 8, 2003) 

(denial of petition for rulemaking). 
19 The 30 participating organizations were: Commonwealth of Massachusetts, the States of California (acting by and through Governor 

Arnold Schwarzenegger, the California Air Resources Board, and Attorney General Bill Lockyer), Connecticut, Illinois, Maine, New 

Jersey, New Mexico, New York, Oregon, Rhode Island, Vermont, and Washington, the District of Columbia, American Samoa 

Government, New York City, the Mayor and City Council of Baltimore, Center for Biological Diversity, Center for Food Safety, 

Conservation Law Foundation, Environmental Advocates, Environmental Defense, Friends of the Earth, Greenpeace, International 

http://www.icta.org/global-warming-and-the-environment/global-warming-air-pollution/legal-actions-2/
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Because [having Massachusetts lead the lawsuit] is going to be better politically and 

optically 

 

For purposes of claiming direct injury for climate change, states seem to have a 

special place 

 

Obviously, we had the state, who ultimately got [standing] for loss of sovereign land 

 

It was clear that most interviewees agreed that Massachusetts' loss of sovereign land 

due to sea-level rise was the most important element that granted the plaintiffs' standing. 

This notion is clear in the Supreme Court decision emphasizing the special position that 

Massachusetts had as a sovereign state, which ultimately satisfied the standing test 

(Massachusetts v. EPA, 549 U.S. 497 (2007).).20 The Supreme Court opinion mentions 

the following: 

Massachusetts has a special position and interest here. It is a sovereign state and not a 

private individual, and it actually owns a great deal of the territory alleged to be 

affected… [and given that] Massachusetts' stake in protecting its quasi-sovereign 

interests, the Commonwealth is entitled to special solicitude in our standing analysis. 

Ante, at 1454, 1455 (emphasis added). 

 

The Supreme Court opinion starts by noting that the initial petition to EPA by the 

environmental groups was based "on respected scientific opinion that a well-documented 

rise in global temperatures and attendant climatological and environmental changes have 

resulted from a significant increase in the atmospheric concentration of greenhouse 

                                                 
Center for Technology Assessment, National Environmental Trust, Natural Resources Defense Council, Sierra Club, Union of 

Concerned Scientists, and U.S. Public Interest Research Group. 
20 “Massachusetts has a special position and interest here. It is a sovereign State and not, as in Lujan, a private individual, and it 

actually owns a great deal of the territory alleged to be affected. The sovereign prerogatives to force reductions in greenhouse gas 

emissions, to negotiate emissions treaties with developing countries, and (in some circumstances) to exercise the police power to 

reduce motor-vehicle emissions are now lodged in the Federal Government. Because Congress has ordered EPA to protect 

Massachusetts (among others) by prescribing applicable standards, and has given Massachusetts a concomitant procedural right to 

challenge the rejection of its rulemaking petition as arbitrary and capricious, petitioners' submissions as they pertain to Massachusetts 

have satisfied the most demanding standards of the adversarial process. EPA's steadfast refusal to regulate greenhouse gas emissions 

presents a risk of harm to Massachusetts that is both “actual” and “imminent,” and there is a “substantial likelihood that the judicial 

relief requested” will prompt EPA to take steps to reduce that risk” (Massachusetts v. EPA, 549 U.S. 497 (2007)). 
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gases" (Massachusetts v. EPA, 549 U.S. 497 (2007).). The Court found that the 

petitioners presented ample scientific evidence to show the GHG emissions posed a threat 

to public health and sovereign land. The Court's opinion did not specify how much 

scientific evidence was determined to be ample or enough.  

However, coalition-building with a state government was the biggest contributor in 

clearing the first element of the standing test – proving injury. As mentioned above, the 

standing test is the first hurdle for plaintiffs to pass in order to get further arguments even 

heard by the courts. The fact that many interviewees commonly referred to this example 

in order to describe a successful strategy of getting standing validates the finding that 

state power is relevant when attaining standing in climate change suits and provides 

valuable information about how the case itself is perceived by the experts. 

There are a few other things to keep in mind regarding the significance of this theme. 

First, this theme is explicitly related to the Massachusetts v. EPA case. Interviewees most 

frequently discussed the lessons from Massachusetts v. EPA and for its historical 

significance in setting the legal premise for other lawsuits with the subsequent 

endangerment finding. There are other lawsuits in which the state governments played a 

role either as a plaintiff or a defendant. However, the significance of states' roles in the 

lawsuits in the study sample other than the Massachusetts v. EPA case mainly revolved 

around states' federal common law nuisance claims and issues of preemption following 

the endangerment finding,21 which were less relevant to this essay's research question.  

                                                 
21 After the Erie doctrine (a doctrine that mandates a federal court resolving a case (e.g., diversity jurisdiction) for which no federal 

law is relevant must apply the law of the state in which it is sitting (Erie Railroad Co. v. Tompkins, 304 U.S. 64 (1938)) and its 

progeny, only small pockets remain of federal common law (also known as judge-made or court-made law) which apply in federal 

courts only. Furthermore, when there is a federal statute which speaks to the same issue as current federal common law, the statute 

will/congressional regulation will displace the federal common law. Common law Interstate nuisance claims are one such example of 

a pocket of federal common law which survived Erie. However, once an area of nuisance is legislated by Congress, the previously 

made federal common law is no longer good law; it has been displaced. 
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Second, this theme is less relevant to the cases brought under procedural laws such as 

NEPA than a substantive law such as CAA. Strategies in proving injury are different 

depending on the statute. There are many strategies explored by various litigants in 

lawsuits around climate change, and there are various types of plaintiffs (i.e., ENGOs, 

industries, citizens), using different laws to file their climate change-related lawsuits. 

Even though the standing test applies to every lawsuit in the same manner, in theory, the 

standards applied under each law (e.g., CAA, ESA, NEPA, nuisance, and constitutional 

law) vary. For example, the opportunities for causation and redressability are slightly 

wider under procedural laws because plaintiffs can argue for "procedural injuries" 

(Burger et al., 2019). These include NEPA and some ESA cases in which plaintiffs 

usually dispute the gaps in the legal procedures mandated by the statute. For these cases, 

standing issue is somewhat relaxed22 and, thus, the coalition with state governments 

might be less relevant. 

Third, in addition to coalition-building, there were other strategies discussed in 

proving injury that did not coalesce into a distinguishable theme. One strategy was to 

have a powerful story/icon/image that could raise public awareness of the lawsuit itself. 

A few interviewees, especially from ENGOs, mentioned that through various campaign 

activities targeted to raise public awareness, they had seen the power of a strong and 

relatable story around a lawsuit. They also gave a few example lawsuits where a story 

might have been more effective in winning the lawsuit than proving the legal and 

scientific legitimacy of the case. One interviewee said: 

Q:  It sounds to me you're saying that public opinion matters in terms of what 

happens legally regarding climate change. 

                                                 
22 More specifically, the causation and redressability requirements are relaxed in procedural injury cases, but not the injury in fact 

requirement. 
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A:  Of course!   

Q:  Why is that? 

A:  Because judges are part of the community.  Because that's just the way the world 

works.  I mean… you know all of a sudden discrimination against, on the basis of 

sexual preference… why did that suddenly become unconstitutional?  It became 

unconstitutional because most Americans thought we shouldn't be screwing around 

and prohibiting gay people from being married […] And the minute most Americans 

feel that way, the courts aren't far behind. So you know if most Americans now are 

concerned about climate change and really, and people getting elected to office or not 

getting elected to office on the basis of climate change – and putting judges in who 

are concerned about the environment, it changes in the law… So I think the pendulum 

may well swing back, but probably not in my lifetime.   

 

Another strategy discussed among some interviewees was to present a quantifiable 

injury (i.e., financial). This strategy was often adopted by the industry groups. Proving 

injury is often easier when the injury the plaintiffs have to prove is based on immediate 

loss of profits, a more quantifiable and imminent injury than a relatively speculative and 

less quantifiable injury in the future, such as prospective damages caused by climate 

change. Many interviewees said that it is an increasingly common phenomenon to see 

industries or commercial interests forming coalitions, which do not have to disclose their 

members, to litigate on their behalf.23 

Theme 2: Attribution science is yet to be strong enough to prove causation and 

redressability. 

 

The second theme found in the pleading phase is attribution science. Attribution 

science – also known as the science of Probabilistic Event Attribution (PEA) – is an 

emerging field of research that seeks to find links between extreme local weather events 

and climate change, and further attributing those to specific human actions (Otto et al., 

                                                 
23 For example, in Coalition for Responsible Regulation, Inc. v. EPA, 684 F.3d 102 (D.C. 2012)., a group with no website and no open 

membership information, has emerged from a long dispute among EPA, industry, and environmental activities. Stemming from EPA 

v. Massachusetts case, CRR aimed to challenge the several EPA regulations that followed the Supreme Court’s decision in the case, 

which included EPA having the statutory obligation to regulate GHG. 
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2015). This theme is directly related to the second and third elements of standing that are 

often described as different sides of the same coin: causation and redressability. The 

interviewees frequently discussed the implications of attribution science in these climate 

change lawsuits in two main contexts, which make up this theme. The two contexts are 1) 

clarifying the accountability of the environmental damages (the second element of 

standing) and 2) clarifying the remedies for the environmental damages (the third element 

of standing).   

First, attribution science will help identify causal links between the damages and the 

responsible parties. Regarding causation, scientific discussions in courts mainly revolved 

around how the current science is not able to make the necessary links to certain 

actors/emitters in order to hold anyone liable for climate change. This is largely the result 

of the fact that causation is not clear. Many interviewees intensely discussed the difficulty 

in attributing any particular environmental damage to climate change and also to the 

offenders' actions. Fewer people are questioning in court the fact that some climate 

change has anthropogenic causes, but the discussion rather revolves around the ability to 

trace particular events/phenomena to anthropogenic climate change and then 

anthropogenic climate change to particular companies, which gets extremely difficult. 

The interviewees mentioned: 

You can't attribute one particular weather event to climate change. 

 

I do not think anybody is arguing about [climate change being induced by human], 

but they are saying what does that mean for [a] particular case. 

 

If the attribution science can identify the causal links, it can then open doors for pro-

regulatory groups to sue under various laws, including the Administrative Procedure Act 
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(APA) and the common law of torts. As attribution science advances, state courts might 

begin to grant standing in cases aiming to hold polluters (or enabling agencies) liable for 

the effects of climate change within the court's jurisdiction.24 Common law tort cases 

have had a very low success rate (i.e., standing granted) in the past due to the difficulties 

in drawing the link between the environmental damage and the parties' alleged actions. 

Interviewees said: 

There have been limited successes, to my knowledge, in using the tort cases to try to 

address climate change. 

 

[Attribution science] is interesting and it's an emerging area. I don't think we're yet 

quite at the point where it's ready for litigation, but it will be eventually… A 

heatwave, one way to phrase it is, "What are the chances that it would have happened 

or been this hot absent the greenhouse gases, these man-made greenhouse gases?"… 

We can say with some of these heatwaves, "It would have been half as intense," or, 

"It would have been 10 percent as intense," or, "It would have been 90 percent as 

intense if there had been no greenhouse gases." That kind of information will be used 

eventually in litigation. 

 

Because common law tort is designed for disputes where a victim and an offender are 

identifiable and present, it is only applicable when there is a person or an entity that is 

clearly involved in the cause for the alleged damage. As mentioned by many 

interviewees, there was a series of climate change lawsuits filed under tort law (e.g., 

American Electric Power Co. Inc v. Connecticut, 564 U.S. 410 (2011), Kivalina v. 

ExxonMobil Corp., 696 F.3d 849 (9th Cir. 2012), Comer v. Murphy Oil USA, 585 F.3d 

855 (5th Circuit, 2009), and numerous cases involving Hurricane Katrina) but all of them 

failed at the federal-level courts since Massachusetts v. EPA.25 When attribution science 

                                                 
24 The Supreme Court held in 2011 that the CAA displaces federal common law public nuisance law and prohibits tort claims 

regarding GHG emissions 
25 Because Massachusetts v. EPA indicated that the Clean Air Act could regulate greenhouse gases, the CAA displaced any federal 

common law nuisance claims regarding climate change as they would also be regulating greenhouse gases. Federal common law can 

only exist if there is no federal law already speaking to the matter. This means that climate change nuisance claims can only be 

brought under state and local nuisance laws. See Kivalina v. ExxonMobil Corp., 696 F.3d 849 (9th Cir. 2012). and Comer v. Murphy 



92 

can prove the specific and exclusive causal link, tort law could be applicable in many 

state-level nuisance cases, making it more likely for environmentalists to bring action 

against those contributing to climate change. Interviewees said: 

The science is getting better at just aggregating the effects. The attribution science is 

what I'm getting at here. The ability to say that certain events are foreseeable is one of 

the keys to a legal case… the more [we can get] the science to say we can correlate 

the amount of carbon dioxide buildup in the atmosphere with the kinds of extreme 

events we're seeing, flooding and storms and ice melt and break up and all that… that 

science is rapidly developing. It's amazing to watch it real-time. 

 

Second, advances in attribution science will make it easier for alleged victims to 

identify a remedy. Redressability, the third element of standing, refers to a likelihood that 

a favorable decision by the court could redress the injury. When resolutions are unclear 

and speculative, the court typically dismisses the lawsuit because its ruling may not be 

able to solve the problem even if it rules in favor of the plaintiffs. Many climate change 

lawsuits – particularly the ones that essentially (and broadly) focused on the mitigation of 

GHG emissions – have been dismissed, at least in part, for this reason. For example, a 

court could reason that even if it ordered one company to stop emitting GHGs or 

searching for new oil deposits, the rest of the world would continue emitting GHGs. 

Thus, even with a favorable court ruling, the plaintiffs would not be any better off than 

when they started. Many interviewees shared the judges’ rulings that essentially 

questioned whether or not reducing a small percentage of emissions would solve the 

crisis that applies to the whole world. Interviewees said: 

[The remedy for climate change is] going to be like 1/100th of a degree or 

something… would hardly make any difference. 

 

                                                 
Oil USA, 585 F.3d 855 (5th Circuit, 2009). cases. Furthermore, the federal pollution control laws have generally been interpreted to 

preserve state but not federal common law claims. 
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That's hard because you're not going to get any scientists to tell that reducing .001 

percent of global emissions from Washington is going to solve the crisis. You're 

never going to get an expert to testify to that. 

 

The action they are challenging [to the industry] is 0.0001% of global emissions. 

Even if [the plaintiffs get a favorable ruling], it won't redress your harms. Therefore, 

you don't have standing. 

 

Because a broad and nonspecific request to mitigate climate change cannot pass the 

two elements of standing (i.e., causation and redressability), the plaintiffs must clarify 1) 

how much the offenders have contributed to the injury, and 2) what remedy is possible 

for the court to provide if they were to rule in favor of them. Attribution science can help 

the plaintiffs clarify these two elements in order to leverage common law tort claims.  

One particular legal doctrine, even though it did not rise to the level of a stand-alone 

theme, was discussed by a few interviewees in relation to attribution science: market 

share liability. This legal doctrine, if applied successfully in lawsuits with the help of 

attribution science, would make defendants liable for damages in proportion to the 

percentage of their contribution to the harm. Market share liability is used for lawsuits in 

which a plaintiff brings a lawsuit against a group of manufacturers for an injury caused 

by a product when it is difficult for the plaintiff to determine which individual producer 

was responsible for the specific product which injured them. If the ruling favors the 

plaintiffs, the liability is apportioned among the manufacturers according to their market 

share. The doctrine originated from the Sindell v. Abbott Laboratories lawsuits in 1980, 

where a group of cancer patients sued a group of drug companies for distributing a drug 

called DES that caused their cancer later in life (Sindell v. Abbott Laboratories, 449 U.S. 

912 (1980)). The court applied the market share liability doctrine because patients could 

not determine the single drug company responsible for their particular injuries. Instead, 
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the court apportioned liability among the defendants according to their market shares in 

the DES market.  

There have been many cases where plaintiffs tried to sue an unspecified number of 

offenders for a specific product (e.g., manufactures of asbestos, manufacturers of 

handguns, manufacturers of lead paint)26 seeking the courts apply this doctrine since 

Sindell v. Abbott Laboratories. However, for most attempts, courts have declined to 

expand the doctrine based on the strict requirements of market share liability. Notably, 

though, some cases involving Methyl Tertiary Butyl Ether (MTBE) have been successful 

in applying the market-share approach, although there have not been uniform results, 

even within the same district.27 

Respondents offered conflicting views on the application of market share liability in a 

climate change lawsuit. A few interviewees, while discussing the future progress of 

climate science and attribution science, mentioned that legal experts are expecting market 

share liability to be applied in climate change lawsuits in addition to providing the 

possible remedies for courts to grant. One interviewee said: 

Originally, I was completely skeptical about [market share liability doctrine being] 

successful in any other context than the specific facts of the DES cases. Now you 

have the MTBE litigation, where market share liability was accepted as a reasonable 

approach to hold the oil companies liable […] I think that's a possible way of doing 

[climate cases] in the future. 

 

                                                 
26 These failed attempted include lawsuits about asbestos (Becker v. Baron Bros., Coliseum Auto Parts, Inc., 138 N.J. 145 (1994).), 

handguns (Hamilton v. Beretta, 264 F.3d 21 (2nd Cir. 2001).), and lead paint (Santiago v. Sherwin Williams Co., 3 F.3d 546 (1st Cir. 

1993).). 
27 While the S.D.N.Y. has largely accepted the expansion of the market share approach to MTBE cases (see in re Methyl Tertiary 

Butyl Ether Products Liability Litigation, 379 F.Supp.2d 348, 393 (S.D.N.Y. 2005); In Re Methyl Tertiary Butyl Ether Products 

Liability Litigation, 591 F.Supp.2d 259, 278 (S.D.N.Y. 2008)), this has not always been the case (see in re Methyl Tertiary Butyl 

Ether Products Liability Litigation, 980 F.Supp.2d 425, 457 (S.D.N.Y. 2013) (holding that a municipality could not use the comingled 

product theory to prove causation when the evidence connecting each defendant directly to the source of pollutants was relatively 

available to the municipality). 
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In summary, the advancement of attribution science can open many possibilities for 

future climate change lawsuits by 1) clarifying the accountability of the environmental 

damages, and 2) clarifying the remedies for environmental damages. In relation to the 

three possibilities, market share liability doctrine can also become more relevant in 

climate change lawsuits. However, most interviewees emphasized that the current state of 

this science has a long way to go before it can influence the courts.  

Theme 3: Courts defer to agencies' definition of best available science unless it is 

arbitrary or capricious – and this standard becomes frustrating for the scientific 

community working outside of agencies 

 

The third theme, emerging in the context of the pre-trial phase, is judicial deference – 

a court yielding its judgment to that of another authoritative party. In lawsuits filed 

against a federal agency, deference refers to courts relying on the federal agency for any 

subject matter expertise in their specific area of regulation. The judicial deference to 

agencies stems from the theory of Constitutional separation of powers, and the idea that 

because Congress has delegated a federal agency the power to regulate a certain area 

through a specific statute, the court should respect such a delegation and thus defer to the 

agency (Table 5). Among the thirteen lawsuits in the study sample, nine were filed 

against the federal agencies.28 Even though the theme does not apply to the lawsuits 

against industries or citizens groups, this theme offers great information about whom the 

judiciary must consider most authoritative in the respective scientific field. The agencies 

are typically considered to be the authoritative parties to define the best available science 

and the ways to apply it within the relevant laws and regulations. Such deference to 

agencies can raise a conflict when there is a discrepancy between the best available 

                                                 
28 In the database of 222 lawsuits used in Essay #1, 77% of the lawsuits were filed against the federal agencies. 
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science used by the agencies and the views of scientific communities outside of the 

agency. Such discrepancies can be caused by various reasons, including self-interested 

agencies, administrative hurdles around updating scientific information, or politics. 

However, the fact that courts are inclined to be highly deferential to agencies can provide 

insights for not only ENGOs and federal agencies, but also whoever is involved in 

climate change litigation and considering challenging agencies' best available science 

determinations. The interviewees frequently discussed the implications of judicial 

deference in climate change lawsuits in three main contexts. 

First, while discussing the courts' role, many interviewees claimed that very few 

judges engage in scientific discussions around climate change. Many interviewees 

discussed how judges are not supposed to go beyond federal agencies' administrative 

records in cases challenging agency actions. Rarely, interviewees discussed interacting 

with highly engaged judges who went beyond what would have been highly deferential, 

but most interviewees strongly believed that, in cases where an agency's decision is based 

on undoubtedly outdated or incomplete science, there is still a good chance that a court 

would defer to the government's view of that science. Interviewees shared their 

experience with scientifically unengaged judges: 

In cases where there is significant deference given to the agency, it is often difficult to 

convince courts that they should make a probing and in-depth look at the scientific 

evidence because the more complex an issue is and the more it appears to call for 

expertise, the less likely the courts are going to want to be to try to figure out the 

science for themselves. 

 

The first question from the judge was, "I hope you are not asking us to determine 

whether climate change is happening because we are just judges. We do not know 

anything about [it]!" I remember that. So the question is, how do courts look at these 

scientific issues. The answer is very narrowly! 
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Second, many interviewees discussed the difficulty in challenging agency decisions 

because courts often accept agencies' justifications without careful evaluation of the basis 

of their decisions. In cases where a plaintiff is challenging an agency action (e.g., 

granting permits for private development, creating a new regulation, deciding to list a 

species as endangered), the court usually reviews the agency action under deference 

standards. As explained in Table 5, under deference standards, the court usually accepts 

the agency's interpretation as long as it is reasonable. On the other hand, an agency 

decision/action is determined to be arbitrary and capricious (in other words, not 

reasonable) when the agency: 1) relied on factors other than those Congress intended the 

agency to consider; 2) failed to consider an important aspect of the problem; 3) explained 

its decision in a way that contradicts the evidence before the agency; or 4) is so 

implausible that it could not be explained as being due to the agency's expertise or a 

difference in opinion (Motor Vehicle Manufacturers Association of the United States, 

INC. et al. v. State Farm Mutual Automobile Insurance Company, 463 US 29, 43 (1983)). 

Furthermore, an agency must demonstrate a rational connection between the facts it finds 

and the action it takes in order to pass an arbitrary and capricious review (Motor Vehicle 

Manufacturers Association of the United States, INC. et al. v. State Farm Mutual 

Automobile Insurance Company, 463 US 29, 43 (1983); Burlington Truck Lines v. 

United States, 371 US 156, 168 (1962); Motor Vehicle Manufacturers Association of the 

United States, INC. et al. v. State Farm Mutual Automobile Insurance Company, 463 US 

29, 42-43 (1983)). If a reviewing court determines the challenged agency action is 

arbitrary and capricious under these standards, the court will remand the issue back to the 

agency for reconsideration.  
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The problem for many plaintiffs trying to challenge agency action is that the agencies 

need only defend their decision in order to show a reasonable connection between facts 

and the action taken under deference standards. Courts are adamant that they will not 

substitute their own reasoning for that of the agency, largely due to the agency's assumed 

expertise on a topic. Instead, a court will typically remand the action to the agency to 

improve its decision-making process through, i.e., more clearly connecting facts to the 

action taken, thus remedying the arbitrary and capricious finding. If agencies were 

successfully accused of not considering climate change adequately in their decision-

making process, the case might be remanded to the agency to reconsider its action and 

either (1) consider climate change or (2) demonstrate a rational connection between the 

data on record and its choice not to consider climate change. Thus, courts are inclined to 

give deference to the agencies as long as they provide a reasoned explanation based on 

their agency record about the agency action taken. Many interviewees shared their 

experience with the judges: 

The hardest litigation position is if [the agencies] concoct some kind of a response to 

it because then the minimally rational judicial deference is going to kick in.  And it's 

difficult. 

 

Well, in this context, and recognizing that it was not a hard ruling for the judge, 

because he didn't stop any activity.  He just said to the agency, 'You haven't 

considered climate change.  Go back and consider climate change.'  … [the agencies] 

are going to go back and put together something which will be minimally rational.  

And [the courts] will be able to defer to that.  And we'll have to figure out a way to 

push back against that. 

 

A third implication of judicial deference discussed by many interviewees was 

agencies' authority to define the best available science, which should be used for 

regulation under the Endangered Species Act (ESA). In cases where a legal dispute is 
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under ESA29, the courts often determine if the agencies' decisions were arbitrary or 

capricious, considering the agencies' mandate to use the best available science under the 

ESA.  

The ESA mandates that the agencies (DOI's US Fish and Wildlife Service, and the 

Commerce Department’s National Marine Fisheries Service) use the best available 

science to determine whether the agency action jeopardizes any imperiled species. The 

law states that "the Secretary (of Interior) shall make determinations required by 

subsection (a)(1) … solely on the basis of the best scientific and commercial data 

available to him… to protect such species" (Endangered Species Act, 16 U.S.C. 1531-

1544 (2018).). However, Congress did not define "best available science" and did not 

provide clear instructions for agencies as to how to apply the requirement. The reason 

behind such use of ambiguous language by Congress is the subject of an ongoing debate, 

which is outside the scope of this essay. However, the judicial opinions interpreting the 

ESA lead to two distinct guidelines regarding what is required by the best available 

science mandate (Kuhn, 2016).  

(1) An agency cannot ignore relevant available data; and  

(2) An agency does not have an obligation to generate new data, even if only 

relatively weak data are available. 

 

The problem for the plaintiffs who seek stringent regulation under the ESA is that the 

court has held that an agency "is not necessarily in noncompliance with the best available 

science mandate if it disagrees with or discredits the available scientific data" (Kuhn, 

2016). In other words, even if the scientific community comes up with more up-to-date 

scientific data, the agency mostly decides when to update their scientific data that might 

                                                 
29 There are five ESA cases filed against agencies in this database: one against a state, and four against federal defendants 
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determine its regulation. When defendants are the ones permitted to define the best 

available science for relevant regulations, any challenges brought against them will 

become moot, unless the judge goes beyond the standard of deference to agency's 

technical expertise. With the deference standard and ESA's best available science 

mandate combined, many interviewees discussed the difficulty in invalidating the science 

used by the agencies. One interviewee said the following: 

The best available science is defined by the agency. And that's the challenge, and the 

agency gets deference. Whenever there is a 50-50, [if the judge is] not sure who 

should win, the agency gets deference. So the courts defer to the agency on what they 

say is the best available science, so you have to have a very strong scientific case to 

win on the science, which is what happened in that case. The judge couldn't figure it 

out, so he deferred it to the agency. 

 

Another story shared by an interviewee points to the fact that the rulings against 

agencies are very unusual:  

We had sued the fisheries agencies because they weren't using the best available 

science… We were not only presenting what the science said, but we were refuting 

the use and interpretation of science, which we believed to be inadequate from the 

other parties.  

 

One exchange, in particular, I will recall for you. That was that one of the intervener's 

consultants tried to make the argument and with lots of graphs and analysis… I've 

seen [his] analysis for years. He'd been pitching it for years... to the agencies, and at 

conferences. 

 

I was called to the stand. My attorneys asked me questions, the attorneys for the 

plaintiffs asked me questions about this analysis. I reviewed [the consultant's] 

analysis. One of the comments that I was able to make was, "Well, delta smelt 

actually eat many more different kinds of copepods than the two that [the consultant] 

had based his analysis on." I remember I was looking at the judge when I said that, 

and his eyes just bugged out.  

 

He was shocked because he had been presented this scientific argument by one of the 

scientists for the interveners, which was very, very flawed. He had now just learned 

that it was very flawed. That was a really important element, and an example of why 

[the judge] was really completely unable to ignore the fact that the science was so 

flawed, both on the fisheries agencies' side and on the intervener's side. It was 
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critically important. This judge... he didn't want to make this ruling. This was not a 

typical ruling for him. It was very unusual that he would rule for environmental 

coalitions... He was forced into it because there was no other way to go.  

 

In summary, this theme shows the scientific discussion in climate change litigation 

depends heavily on the courts' current interpretation of science, which is highly 

deferential to agencies. There are three main contributors to the third theme: deference 

standards, the arbitrary and capricious review process, and the best available science 

mandate (for ESA cases).  

Discussion  

The qualitative analysis of the 82 interviews found three critical contexts relating to 

science's relative relevance in legal decision-making processes. First, science becomes a 

critical influence in supporting the proof of injury. In Massachusetts v. EPA, the state 

governments' role as members of the plaintiff coalition was critical in convincing the 

majority of the Supreme Court to grant standing. Once the judges perceive the injury as 

particular to the states which would lose sovereign territory, the science behind climate 

change and sea-level rise causing such territorial loss became extremely relevant to the 

lawsuit.  

Second, science becomes more relevant when it can reveal the specific causes of 

extreme weather events on various levels, from global to regional. Such attribution 

science can reduce the scientific uncertainties around regional or localized effects of 

climate change and, in turn, suggest clearer remedies for and beyond environmental 

damages.  

Third, science becomes less relevant when the court relies on the deference doctrine 

in lawsuits against federal agencies. When a lawsuit disputes the scientific basis of an 
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agency decision, the court usually defers to the technical expertise of the agency, 

upholding regulatory decisions even when they are based on outdated or potentially 

biased science. The interviewees generally agreed that the court excessively applies the 

deference doctrine in lawsuits against agencies. This further leads to disengaging the 

scientific community from climate change lawsuits. 

The three themes reveal that the scientific discussion in courts is bounded by legal 

structures binding the courts themselves, primarily the standing requirement and 

deference. These themes provide us a few discussion points. The first and second themes 

indicate that a large volume of scientific discussion in courtrooms focuses on getting 

standing – i.e., proving injury, causation, and possible remedies. Standing is one of the 

earliest hurdles confronted by many regulatory advocates in climate change lawsuits. 

Based on the findings, the strength of global-scale scientific evidence alone was largely 

irrelevant in the plaintiff's receipt of standing. The scientific evidence became more 

relevant and influential when it was paired with the legal concepts such as sovereign 

responsibility of states or property loss. This implies that – at least at current conditions 

(i.e., lack of readily available attribution science) – lawsuits under a procedural law (e.g., 

NEPA) rather than a substantive law (e.g., CAA) have a higher chance of getting 

standing. Proving injury becomes slightly more attainable when the injury itself considers 

damages or risks caused by an agency's failure to follow the legally required procedure. 

For both industry groups and ENGOs, lawsuits that dispute the procedural part of the 

statutes against agencies could lower the hurdle of getting standing (i.e., easing barriers to 

proof of causation and redressability) and minimize the risk of having the lawsuit 

dismissed. Once plaintiffs successfully demonstrate standing and avoid dismissal, there is 
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a greater chance that the dispute will reach a trial on the merits, leading to a closer 

investigation into the factual underpinnings of each sides' claims regarding climate 

change. Additionally, this could also allow for the plaintiffs to win the case before even 

reaching the trial stage (i.e., summary judgment), if the law demands a ruling for the 

plaintiff. While reducing the amount of factual discovery and publicity accompanying a 

trial, summary judgments allow plaintiffs to save the tremendous amount of resources 

going to trial represents, especially for ENGOs and other non-for-profits. 

Another major point that should be highlighted is that even when attribution science 

becomes readily available, such scientific information – regardless of how certain the 

information can be – must be effectively communicated to the legal community. 

Especially in the current political landscape in the US, the attribution science, similar to 

other climate science disciplines, faces politicized pushbacks from many stakeholders. As 

the judges and jurists become more involved in legal disputes around climate change, 

they need to be better informed about the scientific information advancing on a daily 

basis. Thus, the science communication around climate change must focus on not only 

accurately conveying the findings but also (and more importantly) engaging the decision-

makers in legal and policy realms as well.   

Third, there is a need to further explore the courts' deference to agencies and how 

deference is applied in the climate change litigation context. As the third theme indicates, 

many interviewees believe the courts overly employ deference in lawsuits against federal 

agencies related to climate change. However, there are also many cases where a judge 

takes a proactive role in evaluating the agency's determination and use of the best 

available science. One of the immediate research questions that stem from the third theme 



104 

is, to what extent do courts rely on deference in climate change litigation? Assessing 

judicial decisions that applied deference, or rather did not apply deference, in different 

forms could reveal the legal contexts in which the court would engage or disengage in in-

depth scientific discussion. Such revelations could prove especially relevant for targeted 

litigation hoping to bring further climate science discussions into the courtroom, as 

litigants could target situations in which a court is less likely to apply deference despite 

agency involvement in the suit.   
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Appendix 1. Interview Questions (IRB Approved) 

LEGAL EXPERT AND JUDICIAL QUESTIONS 

Interview number ___ 

1) What is your educational background? 

2) What firm or court are you primarily affiliated with? 

3) How long have you worked there? 

4) Where did you work previously? 

5) What kind of work do you do regarding climate change? 

6) Why did you begin your work in this area? 

7) How has your work changed over time? 

8) What are the most influential or potentially influential legal frameworks for the issue of climate change? 

9) What are the biggest determinants to outcomes in climate-related litigation? 

10) Has science served an important or unimportant aspect of your litigation work? Why? 

11) What kinds of evidence are most useful? 

12) What kinds of legal approaches do you or your colleagues most often take in the realm of climate 

change? 

13) How do you engage with subject matter experts, if at all? If so, how? 

14) What other kinds of collaborators do you have in litigation? 

15) What populations or interests do you represent in your litigation?  

16) Why do you choose to represent those populations or interests? 

17) What types of suits have been most successful for you? 

18) Outside of climate change, what kinds of litigation do you and/or your firm engage in? 

LITIGANT QUESTIONS 

Interview number ___ 

1) What is your educational background? 

2) What organization, agency or company are you primarily affiliated with, and what areas of concern does 

it address? 

3) How long have you worked there? 

4) Where did you work previously? 

5) Why did you decide to launch this particular lawsuit? 

6) Have you and your organization engaged in other lawsuits in the past? If so, please describe. 

7) How has your work changed over time? 

8) What has driven the change in your approach to litigation? 

9) What do you believe are the most important aspects of your climate-related litigation? 

10) What types of science do you use in litigation? Why? 

11) What kinds of evidence are most useful? 

12) Has science served an important or unimportant aspect of your litigation work? Why? 

13) How do you engage with subject matter experts, if at all? If so, how? 

14) What other kinds of collaborators do you have in litigation? 

15) What populations or interests do you represent in your litigation?  

16) Why do you choose to represent those populations or interests? 

17) What types of suits have been most successful for you? 

18) How do you describe success in this realm of work? 

19) Outside of litigation, what kinds of climate-related activities do you and/or your organization engage in? 

SCIENTIST QUESTIONS 

Interview number ___ 

1) What is your educational background? 
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2) What kind of work do you do regarding climate change? 

3) Why did you begin your work in this area? 

4) What kind of law-related work have you done? 

5) How and why did you begin to do this work? 

6) What types of climate science do you use in litigation? 

7) How has this climate litigation work changed over time? 

8) What are the most influential or potentially influential types of evidence in climate change lawsuits? 

9) What are the biggest scientific determinants of outcomes in climate-related litigation? 

10) What kinds of evidence are most useful? 

11) How has litigation work affected your science, if at all? Why? 

12) What populations or interests do you work with most in your litigation?  

13) What factors outside of science affect the success of the suits you engage in? 

14) What types of suits have been most successful for you? 

15) What kind of work do you plan to engage in in the future? Why? 

16) Do you do science outside the realm of climate change? If so, please describe. 
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Appendix 2. Summary of Lawsuits 

1. Massachusetts v. EPA 
 

In this case, several private groups petitioned the U.S. Environmental Protection Agency (EPA) to 

issue a rule regulating greenhouse gas (GHG) emissions from automobiles as pollutants under the Clean 

Air Act (CAA), citing the role of GHG emissions in causing climate change as support. When EPA did not 

issue a rule, the petitioners, now joined by the state of Massachusetts, filed a lawsuit. The claims brought 

by the petitioners were initially dismissed or denied by the U.S. District Court for the District of Columbia. 

The U.S. Supreme Court reversed, holding that GHGs were pollutants as defined in the CAA and thus had 

to be regulated by EPA. 

In addition to the main parties, numerous other states, municipalities, and private organizations 

joined the petition or intervened on both sides of the litigation. Massachusetts was joined by several 

states30, local governments31, and private organizations32. Several states33 and industry representatives34 

also intervened to support EPA’s argument that it did not have to regulate automobile emissions. 

EPA supported its decision to deny the petition for rulemaking by arguing that the CAA does not 

authorize it to issue mandatory regulations to address global climate change, and even if EPA had the 

authority to set GHG emission standards, it would have been unwise to do so because a causal link between 

GHG emissions and climate change was not unequivocally established. EPA further argued that regulating 

motor-vehicle emissions would have only a minimal impact on global climate change and would conflict 

with the President's “comprehensive approach” to finding other methods of combating climate change. 

EPA also argued that the petitioners lacked standing to sue. 

The Court disagreed with EPA and held in favor of Massachusetts and other petitioners. The Court 

found that the petitioners had standing, primarily because Massachusetts and the other states joined the 

lawsuit against EPA. Because the states have a responsibility to protect the public from the adverse impacts 

of climate change, such as rising sea levels. The evidence presented to the Court showed that GHG 

emissions contributed to climate change and that this would lead to rising sea levels that would harm 

citizens. Thus, Massachusetts met the requirements of standing (injury in fact, causation, and 

redressability). Because only one petitioner needs to have standing for a group to sue, the Court held the 

case could not be dismissed. 

After deciding that the parties had standing, the Court held that EPA’s decision not to regulate 

GHGs as “air pollutants” that pose a threat to public health under the CAA was arbitrary and capricious. 

The Court further held that EPA could still regulate emissions from vehicles even though it overlapped 

with the U.S. Department of Transportation’s (DOT) duties, this is not an excuse for EPA to “shirk its duty 

to protect the public ‘health’ and ‘welfare’”. The Court finally rejected EPA’s argument that regulating 

GHGs was too inconvenient, stating that this policy rationale has nothing to do with the text of the CAA, 

which, according to the Court, clearly requires EPA to regulate GHG emissions, including from 

automobiles. 

 

Science Involvement  

The role of climate change science in the outcome of this case cannot be overstated. The syllabus 

of the Court’s opinion starts by noting that the initial petition to EPA by the environmental groups was 

based, “on respected scientific opinion that a well-documented rise in global temperatures and attendant 

climatological and environmental changes have resulted from a significant increase in the atmospheric 

concentration of ‘greenhouse gases’”. The Court found that the petitioners presented ample scientific 

                                                 
30 California, Connecticut, Illinois, Maine, New Jersey, New Mexico, New York, Oregon, Rhode Island, Vermont, and Washington. 
31 District of Columbia, American Samoa, New York City, and Baltimore. 
32 Center for Biological Diversity, Center for Food Safety, Conservation Law Foundation, Environmental Advocates, Environmental 

Defense, Friends of the Earth, Greenpeace, International Center for Technology Assessment, National Environmental Trust, Natural 

Resources Defense Council, Sierra Club, Union of Concerned Scientists, and U.S. Public Interest Research Group. 
33 Alaska, Idaho, Kansas, Michigan, Nebraska, North Dakota, Ohio, South Dakota, Texas, and Utah. 
34 Alliance of Automobile Manufacturers, National Automobile Dealers Association, Engine Manufacturers Association, Truck 

Manufacturers Association, CO2 Litigation Group, and Utility Air Regulatory Group. 
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evidence to show the GHG emissions posed a threat to the public health and welfare by contributing to 

global climate change, and this case is seen by many as a landmark decision regarding the impact of 

climate change. 

 

2. Green Mountain Chrysler v. Crombie 

 

Section 209(a) of the Clean Air Act (CAA) preempts states from adopting emission control 

standards with the exception of California, for whom preemption is waived under §209(b). Under the CAA, 

other states may adopt the California standard. Section 502 of the Energy Policy and Conservation Act 

(EPCA) directs the U.S. Department of Transportation (DOT) to set Corporate Average Fuel Economy 

(CAFE) standards for new passenger vehicles and light-duty trucks. In 2005, the state of Vermont adopted 

standards based on the California standard. 

In consolidated cases, members of the automotive industry (Green Mountain Chrysler Plymouth 

Dodge Jeep; Green Mountain Ford Mercury; Joe Tornabene’s GMC; Alliance of Automobile 

Manufacturers; DaimlerChrysler Corporation; and General Motors Corporation) sued George Crombie in 

his official capacity as Secretary of the Vermont Agency of Natural Resources to challenge the new 

Vermont regulations. Several parties intervened as defendants supporting Vermont, including the state of 

New York and several ENGOs (Sierra Club, Natural Resources Defense Council, Environmental Defense, 

Conservation Law Foundation, and Vermont Public Interest Research Group). The plaintiff industry 

members primarily argued that since clean air regulations influence regulation of fuel economy, the 

regulations are preempted by federal law. Specifically, the plaintiffs brought six actions seeking declaratory 

and injunctive relief: 1) express and implied preemption under the EPCA; 2) preemption under the CAA; 3) 

violation of the CAA; 4) foreign policy preemption; 5) violation of the dormant commerce clause under the 

U.S. Constitution; and 6) violation of the Sherman Act. In upholding the Vermont regulations, the U.S. 

District Court for the District of Vermont held in favor of the defendants on counts 1 and 4. Count 2 was 

dismissed as moot and counts 3, 5, and 6 were dismissed before trial by the plaintiffs. 

As a preliminary matter, the court found that the testimony from three expert witnesses presented 

by the defendants was reliable and relevant because it was derived from sound scientific methods and 

supported by sufficient facts and data. Because much of the evidence presented to the court was on both the 

plaintiff’s and defendant’s sides, it can weigh the evidence presented without being unduly swayed by a 

witness’s designation as an expert. 

After the evidentiary issue was resolved, the court applied principles of express, field, and conflict 

preemption to the regulations, finding that the plaintiff automobile industry representatives failed to prove 

the regulations were preempted by the EPCA. The court held Vermont’s regulations at issue set GHG 

emissions standards and therefore are sufficiently unrelated to fuel economy standards and thus are not 

expressly preempted. The Court further held that because Congress did not intend EPCA's CAFE standards 

to occupy the field of fuel economy exclusively, that National Highway Traffic Safety Administration 

(NHTSA), in carrying out the EPCA, must coordinate with other federal agencies and take into 

consideration other federal standards which may affect fuel economy. The court also concluded that the 

auto industry failed to demonstrate that Vermont's GHG regulations represent an insufferable intrusion 

upon the field of foreign affairs (and thus not in conflict with the EPCA), or that they conflict with national 

foreign policy (and thus can avoid foreign policy preemption). The Court also rejected the plaintiffs’ claim 

that the regulations posed too onerous a challenge to the auto industry, citing technological advancements 

made in response to past regulations imposed by Congress. 

 

Science Involvement 

Climate change science was particularly important to the Court’s decision regarding the 

admissibility of the defendant’s expert witness testimony. According to the Federal Rules of Evidence, 

district courts enjoy a wide latitude when it comes to determining the admissibility of expert opinions, and 

the Court noted that the party attempting to have expert testimony admitted into evidence need only show 

that it is reliable and relevant, not necessarily that it is correct. The court went on to hold that given the 

wide acceptance of the climate change experts’ data (which discussed how greenhouse gas emissions 

impact climate change, how climate change will impact the region in the future, and whether the industry 

can meet the standards adopted by Vermont) and reliability of the methods used by the experts to get that 

data, the testimony is both reliable and relevant in a suit challenging regulations that set greenhouse gas 

emissions standards for new automobiles. This case is important for climate change science because the 
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Court acknowledges the significant amount of data showing links between human-created GHG emissions 

and climate change. Further, while the plaintiffs tried to get the expert testimony dismissed as irrelevant, it 

did not make any attempt to rebut the facts within that testimony. 

 

3. Nat’l Resources Defense Council v. Kempthorne, 506 F. Supp. 2d 322 (E.D. Cal. 

2007) 
 

The case concerns the effect of the federally-managed Central Valley Project (CVP) and the State 

of California’s State Water Project (SWP), which are the world’s largest water diversion projects, on the 

protection of the Delta Smelt (Hypomesus transpacificus), a fish listed as a threatened species. These two 

projects use large volumes of water from California Bay Delta (Delta) and store the water for Californian 

municipalities and citizens. According to Wood, the Delta provides drinking water for 25 million people 

and irrigation for approximately five million acres of cropland. Providing over 80 percent of the water used 

in California, the Delta is the critical source of the state’s drinking water, economy, wildlife habitat, and 

recreation (Wood, 2007). 

NRDC filed suit against the United States Fish and Wildlife Service (FWS) because its 2005 

Biological Opinion (BiOp) concluded that the current projects will not jeopardize Delta Smelt or adversely 

modify its critical habitat, while NRDC argued that it will. 

The Delta Smelt is a small, slender-bodied fish endemic throughout the Delta. Although its 

population is widespread throughout the region, the overall population of the species declined significantly 

during the last three decades. In this case, a coalition of environmental and sportfishing organizations 

challenged the 2005 BiOp’s no jeopardy and no adverse modification findings as arbitrary, capricious, and 

contrary to law under the Administrative Procedure Act, 5 U.S.C. §§ 702 et seq.  

In May 2007, Judge Oliver Wanger granted that the BiOp insufficiently documented the project’s 

negative influence on the existence of Delta Smelt and that FWS’s insistence to operate the project 

nonetheless is unreasonable. Judge Wanger found that the Delta Smelt is “undisputedly in jeopardy as to its 

survival and recovery”, and thus held that the “2005 BiOp’s no jeopardy finding is arbitrary, capricious, 

and contrary to law.” 

 

4. Center for Biological Diversity v. National Highway Traffic Safety Administration 
 

The Center for Biological Diversity (CBD)—in addition to the non-profits Sierra Club, Public 

Citizen, Inc., Natural Resources Defense Council, Inc., and Environmental Defense, the City of New York, 

the District of Columbia, and the states of California, Connecticut, Maine, Massachusetts, Minnesota, New 

Jersey, New Mexico, New York, Oregon, Rhode Island, and Vermont—challenged a Final Rule (Rule) 

issued by the National Highway Traffic Safety Administration (NHTSA) setting corporate average fuel 

economy (CAFE) standards. NHTSA’s Rule set CAFE standards for light trucks, defined by NHTSA to 

include many sport utility vehicles (SUVs), minivans, and pickup trucks, for Model Years (MYs) 2008–

2011. For MYs 2008–2010, the Rule set new CAFE standards using its traditional method, fleet-wide 

average (Unreformed CAFE). For MY 2011 and beyond, the Final Rule created a new CAFE structure that 

sets varying fuel economy targets depending on vehicle size and requires manufacturers to meet different 

fuel economy levels depending on their vehicle fleet mix (Reformed CAFE). 

CBD argued that NHTSA’s Rule was arbitrary and capricious under the Environmental Policy and 

Conservation Act (EPCA) for failing to monetize the benefits of greenhouse gas (GHG) emissions 

reduction; the Rule was arbitrary and capricious under EPCA for not setting an overall fleet-wide CAFE 

standard; and NHTSA’s environmental assessment (EA) failed to adequately justify its refusal to prepare a 

complete environmental impact statement (EIS) for its decision. The Court agreed that NHTSA acted in 

violation of EPCA by failing to monetize the value of carbon emissions, failing to set a backstop minimum 

CAFE standard, failing to close a loophole that created an obsolete distinction between light trucks and 

passenger vehicles, and failing to set CAFE standards for all vehicles in the 8,500 to 10,000 gross vehicle 

weight rating (“GVWR”) class. The Court further held that CBD raised a substantial question as to whether 

NHTSA’s Rule may have a significant impact on the environment. The case was remanded and NHTSA 

was ordered to prepare either a revised EA or, if necessary, an EIS. 

 

Science Involvement 
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Climate science played a significant role in the Court’s decision as it acknowledged the large 

amount of evidence tying anthropogenic GHG emissions to climate change degradation of the environment, 

holding that it was improper for NHTSA to not consider this information more in formulating its Rule. 

While NTHSA in its Rule considered the costs to the auto industry of more stringent CAFE standards, it 

never considered the benefits of GHG reductions, even though it received numerous comments from 

plaintiffs during the rule-making process that cited to peer-reviewed scientific literature supporting the 

inclusion of such benefits. While the court acknowledged NHTSA’s argument that the exact value may be 

uncertain, the court pointed out that the value is definitely not zero given the ample scientific data 

regarding the significant impacts of climate change on human health and the environment. The Court stated 

NHTSA failed to “articulate a satisfactory explanation for its action including a rational connection 

between the facts found and the choice made” and thus needed to include a monetization of the benefits of 

more stringent GHG standards, not just the costs. Further, the Court held NHTSA’s Rule ran counter to 

NEPA because it failed in its EA to discuss the actual environmental impact of these emissions on climate 

change, stating the “impact of greenhouse gas emissions on climate change is precisely the kind of 

cumulative impacts analysis that NEPA requires agencies to conduct.” The court cited evidence from CBD 

indicating that the increase of anthropogenic GHG emissions in the atmosphere could give rise to nonlinear 

adverse environmental impacts, and because the EA failed to provide the requisite “hard look” at these 

environmental consequences, the Court found that NHTSA acted arbitrarily and capriciously. 

 

5. Native Village of Kivalina v. ExxonMobil Corp., et al. 
 

The Inupiat residents of Kivalina, a native island village in Alaska, filed a public nuisance lawsuit 

against 24 major fossil-fuel companies (including ExxonMobil Corp., BP Plc, Chevron Corp, and Shell Oil 

Co.) in 2008 for damages to their island home as their island washes away due to sea level rise from 

climate change. Historically, Kivalina was protected throughout the year from natural threats such as sea 

surges by the sea ice surrounding the island.  However, climate change causes the sea ice to form for 

shorter periods of the year, affecting villagers’ security from the heavy wind and sea waves. The island has 

already lost 100 feet of its coastline since 2004, and villagers continue to face the threat of their island 

going underwater. As long ago as 1992, Kivalina villagers made the decision to relocate (the estimated 

financial cost of relocation is more than $95 million, according to the US Army Corps of Engineers), and 

several government agencies have worked to address the issue but the community has yet to receive enough 

support to make relocation possible. The community thus brought this lawsuit in an attempt to fund 

relocation.  

The District Court for Northern District of California dismissed this case, finding that the claim 

was precluded by the political question doctrine, but even without that, the court found it did not have 

enough guidance as to what the appropriate amounts of greenhouse gas emissions would be, and who is 

responsible for the effects of climate change, both questions the Court felt should be left to the political 

branches of the federal government.  largely due to plaintiffs’ inability to establish the causal link between 

the injuries complained of and the defendants’ acts in 2012. Even without the political question finding, the 

District Court found the plaintiffs lacked standing because they could not trace their injuries to the 

defendants’ actions.  

Plaintiffs appealed the dismissal The court affirmed the dismissal of the case because the plaintiffs 

lacked subject matter jurisdiction and standing, citing the Supreme Court’s determination that the EPA’s 

regulation of greenhouse gas emissions displaces any federal common law nuisance claim regarding 

greenhouse gas emissions such as this case. It did not matter that the legislation came after the initial case 

was filed – once an issue is legislated by the political branches, it is taken out of the realm of federal 

common law.  

 

Science Involvement  

While the role of science likely would have played a larger role in proving the causal link between 

plaintiffs’ injuries and defendants’ actions, discussion of this evidence was largely precluded by the 

political question doctrine, which supplanted the need for any further analysis regarding standing by the 

Courts. That being said, the District Court does still cite a lack of facts demonstrating the injuries are 

“fairly traceable” to the defendants.   

 

6. American Electric Power Co., Inc. v. Connecticut 
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Eight states, New York City, and three land trusts separately filed public nuisance claims against 

the same electric power companies operating fossil-fuel-fired power plants in twenty states, to enjoin the 

defendants from contributing to global warming by producing excess carbon dioxide (CO2). The U.S. 

District Court for the Southern District of New York dismissed the plaintiffs' federal common law nuisance 

claims as non-justiciable political questions. The Court of Appeals for the Second Circuit vacated the lower 

court’s decision and remanded the case. The U.S. Supreme Court granted certiorari and held that while 

plaintiffs had standing (under Massachusetts v. EPA), the Court of Appeals Decision must be reversed and 

remanded. The Court held the Clean Air Act (CAA) and federal rules promulgated by the U.S. 

Environmental Protection Agency (EPA) preempt any federal common law nuisance claims seeking 

reduction of CO2 from fossil-fuel-fired power plants. Although the federal lawsuit was denied, the Court 

held that the parties could still argue a claim under state nuisance law. 

 

Science Involvement 

While climate science was relevant to the plaintiff’s claims—the Court accepted the holding in 

Massachusetts v. EPA regarding the harm presented by greenhouse gas (GHG) emissions—it did not 

impact the Court’s ultimate decision to dismiss the case. The Court noted that “[t]he critical point is that 

Congress delegated to EPA the decision whether and how to regulate carbon-dioxide emissions from power 

plants; the delegation displaces federal common law. If the plaintiffs in this case are dissatisfied with the 

outcome of EPA's forthcoming rulemaking, their recourse is to seek Court of Appeals review, and, 

ultimately, to petition for certiorari.” The Court acknowledges that GHG emissions can cause harm, but 

under preemption rules, statutes enacted by Congress (such as the CAA), if they cover the same field, 

preempt federal common law claims, including federal nuisance claims. 

 

7. Greater Yellowstone Coalition v. Servheen 
 

Since the grizzly bear was listed as an endangered species in 1975, there have been numerous 

efforts to recover the population in the Greater Yellowstone Area, with the recovery plan (Grizzly Bear 

Recovery Plan) being relatively successful in increasing the population of the bears. In response to the 

population gains, in November 2005, the US FWS proposed designating the bears as a Distinct Population 

Segment (DPS) and removing them from the EPA list. In turn, US FWS delisted the Yellowstone Grizzly 

Bear from the ESA list, stating that, “[b]ased on the best scientific and commercial information available, 

[the Yellowstone Grizzly Bear] is recovered and no longer meets the definition of threatened or 

endangered.”35  

In 2007, a conservation organization, Greater Yellowstone Coalition, challenged the FWS’s 

decision to delist the bears from the ESA list. The Court found for the plaintiffs, concluding that the FWS 

failed to adequately consider the potential impacts of climate change and related factors such as decreasing 

whitebark pine, the bears’ main food source. Furthermore, the court concluded that the FWS did not show a 

sufficient regulatory mechanism for the bears after the delisting.  

The FWS argued that they had used their best available scientific evidence, but the court stated 

that, 

 

[The organization] nonetheless has a responsibility to ensure that an agency’s decision is not 

arbitrary. It is not enough for the Service to simply invoke ‘scientific uncertainty’ to justify its action. As 

the Supreme Court has explained, ‘recognizing that policymaking in a complex society must account for 

uncertainty […] does not imply that it is sufficient for an agency to merely recite the terms ‘substantial 

uncertainty’ as a justification for its actions.’ The Service must rationally explain why the uncertainty 

regarding the impact of whitebark pine loss on the grizzly counsels in favor of delisting now, rather than, 

for example, more study […] Otherwise, we might as well be deferring to a coin flip.36 

                                                 
35Designating Greater Yellowstone Area Population of Grizzly Bears as a Distinct Population Segment; Removing the Yellowstone 

Distinct Population Segment of Grizzly Bears from the Federal List of Endangered and Threatened Wildlife, 72 Fed. Reg. 14866, 

14935-36 (Dep’t of Interior March 29, 207) (final rule). A species is considered “threatened” under the ESA if the species “is likely to 

become an endangered species within the foreseeable future throughout all or a significant portion of its range.” 16 U.S.C. § 1532(20). 

A species is endangered if it “is in danger of extinction throughout all or a significant portion of its range.” Id. § 1532(6). 
36 Greater Yellowstone Coalition, Inc. v. Servheen, --- F.3d ----, 2011 WL 5840646, *7 (9th Cir. 2011). 
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Science involvement 

Here science was used to demonstrate how grizzly bears would be affected by climate change in 

the future through climate change’s effects on its food sources. With the species relying on the whitebark 

pine as one of the four sources of food essential to its survival and reproduction, this food source must be 

maintained. Yet, two pests to the whitebark pine which thrive with climate change – the mountain pine 

beetle and white pine blister rust – could lessen the availability of this essential food source. It is the failure 

of the agency to investigate this relationship further, given the agency’s uncertainty, which grants the 

arbitrary and capricious finding.  

 

8. In re Polar Bear Endangered Species Act Listing & Section 4(d) Rule Litig. – MDL 

No. 1993, 709 F.3d 1 (D.C. Cir.) cert. denied sub nom. Safari Club Int'l v. Jewell, 134 S. Ct. 310, 187 

L. Ed. 2d 155 (2013) 

 

Here, first environmental groups in 2008, including the Center for Biological Diversity, the 

Natural Resources Defense Council, and Greenpeace, petitioned the Department of Interior to list the polar 

bear as a threatened species based on a recent U.S. Geological Service study finding that one-third of 

Canada’s polar bear populations imported into the U.S. as trophies could be completely depleted by 2050 

due to global warming’s effect on sea ice. In 2008, Secretary of the Department of the Interior, Dirk 

Kempthorne, announced his intention to list the polar bears as a threatened species. In response to this 

notice,  

International hunting group the Safari Club filed notice of its intent to sue Secretary Kempthorne 

in his official capacity as Department of Interior in 2008, when he, declared polar bears should be listed as 

a threatened species. Kempthorne declared that polar bears are an endangered species and that the bears, 

even when they are legally killed overseas such as Canada, cannot be imported back into the United States.  

In 2013, Safari Club International filed a lawsuit against, the next Secretary of the Interior Sally 

Jewell, in order to lift the bar on importation of polar bear trophies, arguing that “listing [polar bears] under 

the Endangered Species Act does not create an import ban” (Doug Burdin, the Safari Club International 

attorney). Safari Club International further argues that the income generated from these hunting trips 

“support” polar bear research and provides greater benefit to Canadian economy and that listing the polar 

bear as endangered does not address climate change but only hurts the established sports hunting industry 

around the species. Plaintiffs offer counter-data to that used by the Department to argue an increase in the 

bear population.  

However, defendants and the supporters of the ban argue that polar bears are already being killed 

by the rising sea level and loss of their main habitat – sea ice. Further, the polar bear population level was 

already designated “depleted,” meaning the species fell below its optimum sustainable population (Cicero, 

201337). 

The Court denied the Safari Club’s argument and affirmed that the organization should have been 

able to anticipate “the agency’s final course in light of the initial notice,” which was provided in 2008 when 

polar bears were declared to be listed as endangered species. 

 

Science Involvement 

This case is the first time in history that a species has been listed as endangered species based on 

speculative models of climate change. The US Fish and Wildlife Services declared that the polar bear is 

endangered based on the climate models which predict the decline in sea ice in the Arctic Sea. Expectedly, 

the battle was over how to approach such climate models.  

 

9. High Country Conservation Advocates v. U.S. Forest Service 
 

Coal company Arch Coal leased undeveloped, federally owned land in western Colorado. Hoping 

to expand coal mining operations, the company petitioned the U.S. Bureau of Land Management (BLM) 

and the U.S. Forest Service (USFS) for a lease modification which would add new lands to the preexisting 

leases. This lease modification was granted by the agencies after finalizing an environmental impact 

statement (EIS) as required by the National Environmental Policy Act (NEPA). The environmental group 

                                                 
37 http://blog.thomsonreuters.com/index.php/polar-bear-sport-trophies-cant-be-brought-into-u-s/ 
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High Country Conservation Advocates, joined by Sierra Club and WildEarth Guardians—after 

participating in the comment period leading up to the final EIS—sued the agencies, alleging several 

deficiencies in the final EIS. 

The U.S. District Court for the District of Colorado vacated the government agencies’ approval of 

the on-the-ground mining exploration activities and enjoined mining companies from proceeding with the 

project until the agencies comply with NEPA, holding that although the federal agencies provided an 

adequate disclosure of the project's effects on adjacent lands, their treatment of the costs associated with 

greenhouse gas (GHG) emissions from the mine was arbitrary and capricious. 

One of the foreseeable effects of the project was the likely release of methane gas from the 

expanded mining operations. While reviewing agencies quantified the amount of emissions relative to state 

and national emissions and generally discussed the impacts of global climate change, they failed to discuss 

the impacts caused by these emissions in the their NEPA-mandated EIS. Instead, they offered a categorical 

explanation that such an analysis was impossible. However, a tool for quantifying such costs does exist--the 

"social cost of carbon protocol"—which the agencies used in the draft EIS but then omitted the analysis in 

the final EIS.  

The Court held that while the agencies might have justifiable reasons for not using the social cost 

of carbon protocol to quantify the cost of GHG emissions from the project, they failed to provide those 

reasons in their final EIS, and the Court was unpersuaded by the agencies’ after-the-fact (“post hoc”) 

attempts to justify their actions. Furthermore, the social cost of the project was especially relevant as the 

social and economic benefits of implementing the project was considered a major driver for the agency to 

approve the mine. The Court held, therefore, that the EIS's explanation for omitting the protocol was 

arbitrary and capricious in violation of NEPA, immediately enjoining any construction, bulldozing, or other 

on-the-ground, above-ground or below-ground disturbing activity in the proposed project area.  

 

Science Involvement 

The interagency-created Social Cost of Carbon Protocol created in 2010 is considered a standard 

that the agency can, and should, apply to determine the costs of GHG emissions of a proposed project. In 

other words, it is no longer sufficient for an agency to say that there is no technology available to estimate 

the particularized impact of a project on climate change globally or its social impacts. 

 

10. Oceana, Inc. v. Pritzker 
 

Oceana is the first organization to work exclusively on protecting and restoring the ocean, 

focusing on achieving measurable changes through science-based campaigns. In 2014, Oceana brought suit 

alleging that, in National Marine Fisheries Service (NMFS)’s Biological Opinion (BiOp), the agency 

determined the Atlantic Sea Scallop Fishery (authorized under the Atlantic Sea Scallop Fishery 

Management Plan, Scallop FMP) would NOT harm the existence of the Northwest Atlantic population of 

loggerhead sea turtles. Oceana argued NMFS has incorrectly interpreted the key regulation in a way that 

“contravenes both the regulatory text as well as the language and spirit of the underlying Endangered 

Species Act” (Oceana v. Pritzker, 75 F.Supp.3d 469 (D.C. Cir. 2014).).  

The court ultimately held that the agency sufficiently considered the potential impact of climate 

change and the cumulative and aggregate effects of the operation in its BiOp. The court found some 

explanations provided in the BiOp no related to the climate change findings lacked adequate information, 

and ordered NMFS to either revise its Incidental Take Statement (ITS) to provide more thorough 

information or reach different conclusion about supporting the operation of Atlantic Sea Scallop Fishery.  

 

Science Involvement 

The court concluded the effects of climate change had been ‘sufficiently’ studied in the 2012 BiOp 

through its argument that the currently available science only enabled it to offer the predictions at very 

generalized, vague, and speculative terms. In the BiOp, NMFS attempts to make some predictions on how 

the climate change might affect loggerheads based on some existing studies. However, because NMFS 

made a successful case in its inability to adequately quantify the impacts of climate change into their 

studies, the court considered the agency had “[used] the best scientific and commercial data available,” as 

required by the agency’s statutory duty. 

 

11. Coalition for Responsible Regulation v. EPA 
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Coalition for Responsible Regulation, a group with no website and no open membership 

information, has emerged from a long dispute among EPA, industry, and environmental activities. 

Stemming from EPA v. Massachusetts case, CRR aimed to challenge the several EPA regulations that 

followed the Supreme Court’s decision in the case, which included EPA having the statutory obligation to 

regulate GHG. For example, under such obligation, EPA established motor-vehicle emission standards for 

GHG under the CAA. In 2010, EPA issued the PSD (Prevention of Significant Deterioration) permits and 

the tailpipe rule for light trucks that set such light motor-vehicle’s GHG emission standards.  

In this case, the court upheld EPA's findings of GHG emissions from cars’ and light-trucks’ 

contribution to climate change, finding that the EPA findings are supported by “substantial record 

evidence,” and thus affirming EPA's GHG emission standards for these vehicles. The court ruled that the 

petitioners did not have standing to challenge EPA’s Time and Tailoring rules which aimed avoid 

introducing all GHG emissions regulations at once because the plaintiffs failed to demonstrate they were 

harmed by the regulation. This means the court also upheld EPA's regulation under CAA requiring 

facilities of the industries to obtain permits for all regulated pollutants, not just those with national ambient 

air quality standards. 

 

Science Involvement 

The Court to a large extent relies on its findings, including acceptance of the science presented, in 

Massachusetts v. EPA, in discussing climate change in the case generally and then upholding EPA’s 

regulations more specifically. Although this is not surprising given the regulations were in part a response 

to Massachusetts v. EPA, this reliance demonstrates the importance of the case for climate litigation in the 

future.  

 

12. CBD v. CA Dept of Wildlife and The Newhall Land & Farming Corp. 
 

Petitioners Center for Biological Diversity (CBD) brought this case under the California 

Environmental Quality Act (CEQA), challenging the CA Department of Fish & Wildlife’s EIR and project 

approvals for two natural resources plans for proposed development in Los Angeles County by The 

Newhall Land and Farming Company. California state courts held the EIR’s failure to fully investigate the 

potential of significant greenhouse gas emissions from the project, finding “that there is no substantial 

evidence the project’s greenhouse gas emissions will not result in a cumulatively significant environmental 

impact.” Center for Biological Diversity v. Dep. of Fish & Wildlife, 17.Cal.App.5th, 1245, 1250 (2015). As 

a result, the agency was mandated to decertify the EIR portion related to greenhouse gas emissions. The 

courts also found the EIR faulty in its preventative measure for the protected unarmored threespine 

stickleback. The agency had approved a protection measure of trapping and relocating the fish, actions 

amounting to a taking under California’s Fish and Game Code. Courts thus also mandated the Department 

retract its certification of the stickleback portion of the EIR. The remaining parts of the EIR could remain 

intact.  

 

Science Involvement 

Science comes into this case in relation to the Department’s failure to use it in supporting its no 

significant impact finding. In other words, the Department’s finding of no significant impact was “lacking 

in support” because there was no scientific evidence or methodology in the administrative record to back it 

up. Plaintiffs argued, and the California Supreme Court agreed, that the Department’s use of the emissions 

data from a projected 2020 business-as-usual scenario as a baseline for the specific development site could 

not be supported by the administrative record. Despite Newhall claiming that the case was a situation of 

“competing expert opinions,” there was no expert opinion supporting this methodology that the court could 

cite. 

 

13. Juliana v. USA 
 

Plaintiffs – twenty-one youth from across the United States, the nonprofit organization Earth 

Guardians, and Dr. James Hansen as guardian for future generations – sued the United States federal 

government in the Federal District Court of Oregon, arguing that the Federal Government’s continuance of 

fossil fuel policies despite being well-aware of the danger of climate change for over fifty years violates the 
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plaintiffs’ constitutional rights to life, liberty, and property. Additionally, because this will 

disporportionately affect the youth, plaintiffs brought a discrimination claim, both claims falling under the 

U.S. Constitution’s 5th Amendment. Specifically, plaintiffs argue that the U.S. government has had 

knowledge of the dangers to human systems and the American population which anthropogenic climate 

change posed since at least the 1950s. Nevertheless, the U.S. federal government continues to engage in 

fossil fuel industries through subsidies, fossil fuel exploration licenses, land grants, extraction, 

consumption, transportation, and production. 

Plaintiffs’ request for relief includes a permanent injunciton on all fossil fuel subsidies, permits, 

and authorizations for fossil fuels in order to phase out CO2-heavy energy sources, and more immediately, 

to stop the implementation of the liquified natural gas terminal in Jordan Cove, OR. 

Thus far in the pending litigation, the District Court Judge denied both of the defendants’ motions 

to dismiss, holding that if the U.S. government is in, fact, responsible for around ¼ of the world’s current 

atmospheric greenhouse gas emissions, then requiring the U.S. to stop all fossil fuel development would 

likely redress the plaintiffs’ harms. Additionally, the Judge explained that plaintiffs were not asking for 

every GHG-emitting activity to be considered a constitutional violation, but rather when the Earth is at a 

precipice where, absent major action by the U.S. Government, current and future generations face an 

almost uninhabitable climate in 50 years, then the U.S. government has a constitutional duty to change 

course. 

Since this ruling in November 2016, the case has travelled back and forth between the 9th Circuit 

Court of Appeals, the Supreme Court, and the District Court as the defendants try to file an interlocutory 

appeal of the denial of the motions to dismiss or a write of mandamus, in which a higher court would order 

the district court to dismiss the case. After years of this litigation, the 9th Circuit Court of Appeals heard 

oral arguments in Spring 2019 on the appeal and plaintiffs’ request for a preliminary injunction to stop new 

fossil fuel leases, offshore drilling and exploration, and building new fossil fuel infrastructure. The ruling 

has yet to be released.  

 

Science Involvement 

Besides the major climate scientist Dr. James Hansen being one of the plaintiffs in this case as a 

guardian for future generations, climate science comes out in the District Court’s consideration of 

redressability and causation when it denied the defendants’ motions to dismiss. Bearing in mind a court is 

to take all factual allegations as true when considering a motion to dismiss, the District Court relies in part 

on the evidence plaintiffs present in their complaint that the U.S. is responsible for 25% of the Earth’s 

greenhouse gases to allow the case to go forward. The District Court holds that after Massachusetts v. EPA 

established that the EPA does have the power to regulate greenhouse gases, the U.S. government’s failure 

to regulate greenhouse gases could have caused plaintiffs’ injuries arising from climate change. 

Furthermore, because defendants are responsible for 25% of the emissions currently in the atmosphere, the 

Court reasons that a favorable ruling requiring the defendant to significantly reduce emissions could redress 

the harms plaintiffs complain of. Finally, plaintiffs use the scientific investigations ordered by the U.S. 

federal government over the past half century as the core of their argument that defendants are aware of the 

risks posed by anthropogenic climate change on current and future generations. 
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Chapter 4:  Essay #3 

 

 

The role of scientific uncertainty in climate change litigation 

 

Introduction 

Scientific uncertainty is a fundamental component of many environmental and public 

health issues. From climate change to biotechnology, scientific uncertainty is an 

inevitable part of the discourse around such topics.  

In the scientific community, scientific uncertainty in climate change has been studied 

extensively by many, but the Intergovernmental Panel on Climate Change (IPCC)38 offers 

a prime example of how to systematically describe scientific uncertainty in policy 

documentation. The IPCC is the landmark organization at the center of climate change 

research and has published a series of guidelines for its authors on how to communicate 

scientific uncertainty to policy communities around the world. These Guidance Notes (for 

AR3, AR4, and AR5) recognized the need to communicate scientific uncertainty and has 

been adopted by many government programs in the US and elsewhere (Gill, 2008). For 

example, the scientific uncertainty metrics from the IPCC’s Guidance Notes have been 

directly adopted by the US Global Change Research Program (USGCRP) – a federal 

program mandated by the US Congress (USGCRP, 2017). By acknowledging scientific 

uncertainty, these Guidance Notes add to the credibility of their assessments of the 

existing science around climate change, including peer-reviewed modeling, observational 

data, climate-related risks, and other publicly available sources (IPCC, 2010).  

                                                 
38 IPCC was created in 1988 by UNEP (United Nations Environment Programme) and WMO (World Meteorological Organization) to 

assess the world’s current knowledge on anthropogenic climate change (IPCC, 1995). It published five major assessment reports and 

the sixth one is expected in 2021. In addition to the major assessment reports (ARs), there are many special issue reports. 

https://public.wmo.int/en/bulletin/communicating-forecast-uncertainty-service-providers
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In the legal community, scientific uncertainty in climate change has also drawn 

attention from scholars. Especially for environmental law professionals, translating 

scientific uncertainty into legal concepts poses a major challenge when litigating climate 

change lawsuits. This challenge mainly stems from the fact that science communication 

in courts typically has a different purpose from the one in the scientific community. 

Whereas the scientific community discusses science for the purpose of advancing human 

knowledge of scientific truth, litigants in climate change lawsuits bring science into 

thmosse courtroom for the purpose of supporting their overall position in litigation. 

Acknowledging what remains unknown in scientific studies sustains scientific credibility 

in the scientific community because, as Popper argued in his book The Logic of Scientific 

Discovery (1959), the “hallmark of science is in its systematic falsifiability” (Popper, 

1959). In the litigation context, the same scientific uncertainty behind litigants’ 

arguments could lessen their overall chances at success when it comes to the court’s 

decision as to which side of the litigation has argued most convincingly. 

There exists an ample amount of literature on the topic of scientific uncertainty in 

courts (Tai, S. (2009); Jasanoff, S. (1995); Weiss, C. (2003); Scott, D. (2016); Retzbach, 

A., & Maier, M. (2015)). Most of these studies revolved around legal theories and theory-

based-suggestions for judges to conceptualize scientific uncertainty in the context of the 

law. However, there lacks empirical research assessing how courts address the scientific 

uncertainty in the court opinions of climate change lawsuits. 

In this study, I investigated the following research question: in the process of 

translating scientific findings into legal language, how do courts address scientific 

uncertainty? The focus was on courts rather than litigants because I wanted to assess how 
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the judges – rather than litigants – framed scientific uncertainty. I assessed the court 

opinions of 54 lawsuits selected from the database of 222 climate change lawsuits to 

evaluate how scientific uncertainty influences the judges’ decision making.39 The 54 

lawsuits were carefully chosen, and the selection process will be elaborated on in the 

methodology section. This essay considers 1) the characteristics of the lawsuits that 

discuss scientific uncertainty, and 2) how judges reflect on scientific uncertainty in their 

rulings. Essay #1 quantitatively assessed the role of science in climate change litigation. 

Essay #2 took the same research question and assessed it qualitatively. This essay – 

Essay #3 – looks into how courts frame and interact with scientific uncertainty in climate 

lawsuits in which courts must interact with such scientific uncertainty throughout the 

litigation. 

The remainder of this essay comprises five main sections. In the first section, I 

provide background information relevant to this research – e.g., definitions of scientific 

uncertainty in different fields. Second, I discuss the current literature on scientific 

uncertainty in courts and review a few prominent research efforts conducted in the field. 

Third, I provide a detailed description of the research steps taken in the methodology 

section. In this section, I also provide the univariate descriptive statistics of the study 

sample. Fourth, the findings section focuses on the results from the qualitative textual 

analysis of the court opinions of 54 cases. Finally, I summarize and discuss the research 

findings in the discussion section.  

                                                 
39 The database used for all three essays for my dissertation included 222 climate-related federal lawsuits filed from 1990 to 2018 in 

which scientific evidence is discussed. 
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Background and Significance 

The history of scientific findings on anthropogenic climate change and its cause, the 

greenhouse effect, dates back as far as 1824, according to James Flynn. Flynn argued that 

Joseph Fourier, in 1824, first noted that "atmospheric gases trap heat, raising the surface 

temperature" of the earth (Flynn, 2013). Today led by the IPCC, there are currently 

thousands of academic articles published on the subject of anthropogenic climate 

change.40 The field of climate science aims to further resolve the uncertainties around the 

intricacies of anthropogenic climate change and its effects. However, even with the 

uncertainties, the science community is very confident that humans and their greenhouse 

gas (GHG) emissions are playing a major role in causing climate change.41  

As briefly discussed above, science communication in courts, in general, has a 

different purpose from science communication within the scientific community. The 

discussion of scientific uncertainty is an inevitable part of a scientific discussion, but in 

litigation, the scientific discussion, including the inevitable topic of uncertainty, is a 

means to an end – persuading the trier of fact. This adds a further layer of complexity to 

understanding the way different actors engage with the topic of scientific uncertainty – 

e.g., lawyers and judges involved in a lawsuit42 v. scientists preparing an IPCC (or 

similar) report.  

                                                 
40 IPCC reports provide "scientific, technical and socio-economic information relevant to understanding the scientific basis of risk of 

human-induced climate change, its potential impacts and options for adaptation and mitigation." The reports are written by thousands 

of scientists and experts from around the world on a voluntary basis. The drafts are then reviewed by the government delegates from 

all participating governments. Usually the participating governments are 120 countries. For this reason, IPCC is an intermediary 

"between the original researchers, or the producers of knowledge, and the policymakers who consume that knowledge" (Litfin, 1995).   
41 In the AR5 published in 2013, the IPCC concluded that "[i]t is extremely likely (>95%) that human influence has been the dominant 

cause of the observed warming since the mid-20th century." 
42 The scientific knowledge is provided to the courts via various channels. First of all, there are expert testimonies prepared by litigants 

(i.e., plaintiffs and defendants). Second, there are amici (i.e., friends of the court) briefs drafted by scientific experts in order to help 

the trier make informed decisions. Third, judges themselves, driven by their own interests, can become more educated via various 

remedies designed to help courts deal more effectively with scientific and technical evidence. These remedies include special masters 

https://www.c2es.org/content/ipcc-fifth-assessment-report/
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IPCC reports pay special attention to how scientific uncertainty should be framed in 

policy language. This attention began after the IPCC received criticism after the AR2 was 

published (IPCC AR2, 1995). The criticisms were mainly around the inconsistency of the 

language around scientific uncertainty in and between the reports. Such criticisms after 

each AR resulted in revised editions of the Guidance Notes. The IPCC Guidance Notes 

for the Third, Fourth, and Fifth Assessment Reports (ARs) recognize the need to 

communicate scientific uncertainty with clarity, accuracy, and, most importantly, 

consistency. Guidance Notes, similar to the ARs, become more refined in terms of their 

focus, and therefore, each of them has a slightly different focus. In the most recent report, 

AR5, the IPCC provided the list of verbal terms for scientific uncertainty in three 

different scales: 1) the level of evidence and degree of agreement, 2) the level of 

confidence, and 3) the level of likelihood (IPCC AR5, 2013). The IPCC authors are 

advised to assign the combination of the level of evidence and agreement based on their 

evaluation. They are also advised not to overuse the safe choice – the mid-range level of 

evidence and agreement – because when overused, it conveys little information about the 

precise description of the level of evidence and agreement.  

Table 1. Level of Evidence v. Degree of Agreement  

A
g

re
em

en
t 

High agreement 

Limited evidence 

High agreement 

Medium evidence 

High agreement 

Robust evidence 

 

Medium agreement 
Limited evidence 

Medium agreement 
Medium evidence 

Medium agreement 
Robust evidence 

 

Low agreement 

Limited evidence 

Low agreement 

Medium evidence 

Low agreement 

Robust evidence 

 

 Evidence (type, amount, quality, consistency)  

Table 2. Quantitatively calibrated levels of confidence 

Terminology Degree of confidence in being correct 

Very high confidence At least 9 out of 10 chance of being correct 

High confidence About 8 out of 10 chance 

Medium confidence About 5 out of 10 chance 

Low confidence About 2 out of 10 chance 

Very low confidence Less than 1 out of 10 chance 

Table 3. Likelihood Scale 

Terminology Likelihood of the Outcome 

                                                 
(or experts) appointed by judges, court-appointed witnesses under Rule 706, technical advisors, and courses designed to educate 

judges (National Research Council, 2001). 
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Virtually certain 99-100% probability 

Very likely 90-100% probability 

Likely 66-100% probability 

About as likely as not 33-66% probability 

Unlikely 0-33% probability 

Very unlikely 0-10% probability 

Exceptionally unlikely 0-1% probability 

 

There is no widely agreed-on list of legal phrases, or terms of art, to describe different 

levels of scientific uncertainty presented during litigation, which could be utilized 

similarly to the scale developed by the IPCC  (IPCC AR5, 2010). One reason for the legal 

community lacking an explicit list of phrases similar to the IPCC’s to describe different 

levels of scientific uncertainty could be that scientific evidence in lawsuits is considered 

on a case-by-case basis. Therefore, the judicial system does not promote using a 

universally applicable scale of scientific uncertainty similar to the scale of uncertainty 

used in IPCC reports. 

Nevertheless, when litigants present scientific evidence to courts, they must adhere to 

certain evidentiary standards, which govern both the quantity and quality of evidence – 

including scientific evidence – presented. In turn, the evidentiary standards are then relied 

upon by the trier of fact during deliberations as to whether the party with the evidentiary 

burden (burden of proof) has met that burden. Anderson v. Liberty Lobby, Inc., 47 U.S. 

242 (1986).  

Table 4. Evidentiary Standards Commonly Used in Civil Lawsuits 

Beyond 

Reasonable 

Doubt 

Standard of proof requiring a proposition be proven beyond reasonable doubt, meaning that the party with the 

burden of proof has persuaded the trier of fact so that there is no longer any real doubt in the trier’s mind, at 

least any based on common sense and reasoning after consideration of the evidence presented in a case. In US v. 
DeChristopher, the judge instructed the jury that proof beyond a reasonable doubt is "proof of such convincing 

character that you would be willing to rely and act upon it without hesitation in the most important of your own 

affairs." US v. DeChristopher, 2-09-CR-183, 2011 WL 863932 (D. Utah, 2011), Instruction NO. 3. 

Clear and 

Convincing 

Evidence 

Standard of proof requiring the evidence to be a stronger level of persuasion than "preponderance of the 

evidence," but less than "beyond reasonable doubt." In this standard, a substantially higher degree of credibility 

must be met than preponderance of the evidence, which only requires a threshold to be more likely than not. 
The evidence must be "clear, convincing, and satisfactory" for the judge to rule on its truth. Relevant to this 

essay, the Sixth Circuit has held that a party must show with clear and convincing evidence that Congress 

intended to eliminate judicial review otherwise available under the APA, reflecting the deference to the APA’s 
provision for review of final agency actions. See Figiel v. Samson, 440 F.3d 747, 751 (6th Cir.2006); UHI Inc. 

v. Thompson, 250 F.3d 993, 996 (6th Cir.2001). 

Preponderance 

of Evidence 

Standard of proof requiring sufficient evidence so that the trier of fact is reasonably certain that the predicted 

action will take place or the claim of the party with the burden of proof is correct. Under the Clean Air Act 
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(CAA), defendants accused of knowingly releasing hazardous air pollutants into the air can establish certain 
affirmative defenses "by a preponderance of the evidence." See Annex to TVA v. Whitman, 336 F.3d 1236 (11th 

Cir. 2003). Additionally, while the Supreme Court has not yet addressed the issue, district courts have held that 

the appropriate evidentiary standard under the Endangered Species Act (ESA) §9 – the "take" provision – 
requires a party to show by a preponderance of the evidence that the activity proposed is likely to harm, kill, or 

wound (so as to consist of a take) the listed species in question. Animal Welfare Institute v. Beech Ridge 

Energy, LLC, 675 F.Supp.2d 540, 561 (D.Md. 2009). In describing this standard, the Animal Welfare Court 
describes it as falling below requiring absolute certainty that the predicted result would occur – instead 

describing it as "reasonable certainty" that a take would result. Animal Welfare at 563-64. 

 

Evidentiary standards are different between civil and criminal cases.43 Generally, the 

evidentiary standard for civil cases may be either preponderance of evidence or clear and 

convincing evidence, and, at times, one borrowed from criminal cases – beyond a 

reasonable doubt (Table 4).44 Among these three, the most adopted evidentiary standard 

of proof in a civil case is the preponderance of evidence standard (Justia, accessed 2020).  

In addition to preponderance of evidence, the clear and convincing evidence standard 

describes a higher burden, when more is at stake in civil cases than usual (i.e., custody 

cases in family court). The clear and convincing standard requires the evidence to be 

substantially greater than a 50% likelihood of being true – some judges perceive this 

standard as 75% (McCauliff, 1982; Vars, 201045). However, there is no codified 

probability number assigned to the standard.   

In most criminal cases, and very few civil cases, the evidence must prove a plaintiff’s 

position beyond a reasonable doubt, requiring the highest level of certainty in the 

evidence in the US justice system. The evidence must show that the only logical 

                                                 
43 Different standards are used in different types of cases. Largely, the standards belong to two categories: criminal cases and civil 

cases. A criminal case refers to a case arising from a person being formally accused of a crime. A civil case refers to a case in which a 

plaintiff claims that the defendant failed to carry out a legal duty owed to the plaintiff. The reason for adopting different standards for 

these two different types of lawsuits reflects the kind and degree of culpability assigned to the offender. In criminal cases, the purpose 

of the standard should be proving the defendant’s guilt and prosecutors must establish their case beyond a reasonable doubt, because a 

defender’s most fundamental freedoms are at stake – their life and liberty – should they be wrongly convicted. In civil cases, the 

standards are usually less rigorous, requiring less amounts of proof because less is at stake (Martella et al., 2013). 
44 There are many standards that have been used by different courts and judges, which are not as common as the three mentioned here: 

preponderance of evidence, clear and convincing evidence, and beyond reasonable doubt (Weiss, 2003).  
45 Mccauliff, C. M. A. (1982). Burdens of proof: Degrees of belief, quanta of evidence, or constitutional guarantees? Vanderbilt L. 

Rev., 35(6); ; see also United States v. Fatico, 458 F. Supp. 388, 410 tbl. (E.D.N.Y. 1978) (reporting a range of 60% to 75% in a 

survey of eight federal district judges regarding the probabilities associated with the clear-and-convincing standard of proof). 

https://www.justia.com/trials-litigation/lawsuits-and-the-court-process/evidentiary-standards-and-burdens-of-proof/#:~:text=Evidentiary%20Standards%20in%20Civil%20Cases&text=This%20burden%20determines%20which%20standard,to%20reach%20a%20particular%20determination.
https://courses.lumenlearning.com/suny-monroe-law101/chapter/comparing-and-contrasting-civil-and-criminal-law/
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explanation for the issue at hand is the plaintiff’s argument (in the criminal context, this 

would be that the defendant did in fact commit the alleged criminal act). Some judges 

perceive this standard as requiring triers of fact to be 99% certain that a plaintiff’s 

argument is true before finding in their favor (US Legal, accessed 2020).  

Absent specific terminology regarding scientific uncertainty or even scientific 

evidence more generally, these three evidentiary standards are commonly utilized in 

scientific uncertainty discussions during litigation. Even though scientific uncertainty is 

central to legal disputes around climate change, there is yet to be empirical research 

examining a collection of court opinions in climate change lawsuits and analyzing how 

judges conceptualized uncertainty. I thus aimed to study exactly that, essentially finding 

how scientific uncertainty is treated in climate change lawsuits. 

Literature Review 

The courts’ interpretation of science occurs in many phases of litigation. Judges and 

juries, however, are often not adequately equipped to evaluate the reliability and 

relevance of climate studies relevant to the disputes (Engel & Overpeck, 2013). Hessick 

(2012), upon assessing federal level court decisions, explained that "uncertainty about 

probability forces courts to forego precise calculations of probabilities and instead to 

evaluate probability on a gestalt feeling of the likelihood of harm occurring. Assessments 

of this sort, however, are vulnerable to biases." Because of such vulnerability to biases, 

the courts’ interpretation of scientific uncertainty is difficult for litigants to predict, 

especially in climate change cases, where there is inevitable scientific uncertainty in 

proving issues as central to the litigation as injury and causation (Burger, 2019).  

https://courts.uslegal.com/burden-of-proof/beyond-a-reasonable-doubt/
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Many scholars have assessed the implications of scientific uncertainty in courts in 

order to provide suggestions for how courts should cope with such uncertainties. In 1986, 

law professors, Kenneth Abraham and Richard Merrill, argued that courts and judges 

should avoid making definitive rulings on scientific questions mainly because the 

problems around scientific uncertainty cannot be readily resolved. Citing chemical tort 

cases, the authors found that courts respond to scientific uncertainty in three main ways: 

1) confront science and try to resolve the scientific dispute on its merits; 2) avoid 

scientific disputes by resolving the problem on other legal grounds; or 3) defer to another 

authoritative decisionmaker such as a regulatory agency. The authors emphasized that the 

first scenario – confrontation – is extremely rare (Abraham & Merrill, 1986). 

Stephanie Tai (2009) examined the US Supreme Court’s response to scientific 

uncertainty in Gonzalez v. Carhart (2007), in which the majority deferred to Congress 

regarding the uncertain medical effects of a particular type of abortion procedure. She 

argued that greater deference could lead to increased discretion of the authoritative 

decision-maker (e.g., Congress or regulatory agency) and argued that the courts should 

only provide deference under conditions articulated by the statute and constitution itself. 

She called this an "articulation approach." (Tai, 2009). 

On the international level, in examining the International Court of Justice (ICJ)’s case 

regarding Antarctic Ocean whale hunts, Australia v. Japan (2014), Garrido-Munoz (2017) 

suggested the "objective reasonableness" standard as an approach for courts to address 

uncertainty.  The author defined this conceptual tool as a standard used "to determine 

whether th[e] risk assessment is supported by coherent reasoning and respectable 

scientific evidence and is, in this sense, objectively justifiable" (Garrido-Munoz, 2017). 
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However, the authors do not discuss how this approach would minimize biases, as 

pointed out by Hessick (2015). For example, under US law, the objective reasonableness 

standard resembles the arbitrary and capricious standard under the Administrative 

Procedure Act (APA). This standard requires that agency action simply be reasonable and 

reasonably explained. Again, the definition of reasonable can be, inevitably, interpreted 

in various ways depending on the fact-finder and depending on the given situations.   

Another approach for addressing scientific uncertainty in issues of environmental 

protection is the precautionary principle, an approach often found in international 

environmental law. This principle was introduced in German environmental governance 

in the 1970s, and a widely used definition of the precautionary principle is the one found 

in the Rio Declaration on Environment and Development of 1992: "Where there are 

threats of serious or irreversible damage, lack of full scientific certainty shall not be used 

as a reason for postponing cost-effective measures to prevent environmental degradation" 

(UN Global Compact, accessed 2020). Internationally and in many European countries, 

the principle is a cornerstone of environmental law.  

In US law, on the other hand, the legitimacy of the principle is intensely debated 

(Wiener & Rogers, 2002; US Chamber of Commerce: Environment, Technology & 

Regulatory Affairs Division (Accessed 2020); Adler, 2011). While the underlying ideas 

of the principle can be found in regulations such as the Clean Air Act (CAA), which 

allows the EPA to regulate beyond what current science might require, the CAA does not 

explicitly require any legal adherence to the principle nor does it provide any definition.  

In a US District Court, the precautionary principle has been defined as requiring "that 

in the light of scientific uncertainty, when credible evidence is put forth that a risk exists, 

https://www.unglobalcompact.org/what-is-gc/mission/principles/principle-7#:~:text=Introducing%20the%20precautionary%20approach%2C%20Principle,measures%20to%20prevent%20environmental%20degradation%E2%80%9D.
https://www.uschamber.com/precautionary-principle#:~:text=The%20U.S.%20Chamber%20of%20Commerce,sound%20and%20technically%20rigorous%20analysis.&text=The%20precautionary%20principle%20says%20that,worst%20and%20avoid%20the%20activity.
https://www.uschamber.com/precautionary-principle#:~:text=The%20U.S.%20Chamber%20of%20Commerce,sound%20and%20technically%20rigorous%20analysis.&text=The%20precautionary%20principle%20says%20that,worst%20and%20avoid%20the%20activity.
https://www.aei.org/articles/the-problems-with-precaution-a-principle-without-principle/#:~:text=The%20statement%20defined%20the%20precautionary,are%20not%20fully%20established%20scientifically.
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action should be taken to minimize that risk or eliminate it even though absolute proof 

has not been obtained which quantifies the risk" (Lockheed Martin Corp. v. United 

States, 35 F.Supp.3d 92, 137 (D.C. Cir. 2014); New Mexico et al. v. General Electric Co., 

335 F. Supp.2d 1185, 1220 (D.N.M. 2004)). In the cases in which the principle was 

mentioned, it appeared more in the testimony of experts than in the courts’ decision-

making narrative, likely a product of the fact that the precautionary principle has no legal 

weight in US law (US Legal, accessed 2020). For example, in an A.I. DuPont case where 

plaintiffs’ experts relied in part on the precautionary principle, the defendant pointed out 

that the company is not legally responsible for any sort of "subjective" social 

responsibility standards covering the industry, referring to the principle’s lack of legal 

effect (In re: E. I. Du Pont De Nemours and Company C-8 Personal Injury Litigation, No. 

2:13-CV-170, 2016 WL 659112, at *48 (S.D. Ohio, Feb. 17, 2016).46  

Aside from all the suggested approaches that courts should take in addressing the 

scientific uncertainty, Charles Weiss (2003) developed a new scale of uncertainty based 

on the legal standards of proof. He suggested this scale could be a better communication 

tool regarding scientific uncertainty in legal settings, including US domestic courts. He 

studied the evidentiary standards used in various fields of law (i.e., civil and criminal) 

and summed up these standards into a menu of legal terms used to describe the strengths 

of evidence (Table 5). This menu of standards of proof was intended to help 

communicate the level of scientific uncertainty among generalists, such as judges, 

untrained in science. However, as the author emphasizes, this list is a subjective scale that 

                                                 
46 While the court in the US rarely refer to precautionary principle, the term did appear in one of the cases in the database. In a Delta 

smelt case (Delta Smelt Consolidated Cases, 1:09-cv-00407 OWW DLB, et al, 2011 WL 1740308 (E.D.Cal. May 4, 2011),, the court 

pointed out that although FWS could justify their actions based on the precautionary principle, in that specific case, the Service failed 

to properly use this justification (what they termed "institutionalized caution,"). This implied the Service could use the Principle, if 

properly argued, as a basis for its decision under the ESA. 

https://definitions.uslegal.com/p/precautionary-principle/
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requires significant pilot testing before it is proven useful by scientists and policy experts, 

and the scale is not based on any empirical analysis of lawsuits. Based on the interview 

with the author, the scale has not been widely adopted since the publication of his work. 

Nevertheless, the scale itself is novel, and the author tried to complement the quantitative 

scale exploited by the IPCC with qualitative scales borrowed from the field of law.   

The literature in the field of scientific uncertainty in courts clearly shows that there is 

yet to be empirical research assessing how scientific uncertainty is discussed by judges 

through their judicial opinions. This essay, by finding how scientific uncertainty is treated 

in climate change lawsuit decisions, can fill this gap that exists in the current literature. 

Table 5. Weiss’ scale of uncertainty (2003)  
IPCC Scale Scale based on Legal Standards of Proof Legal Situation where Standards of Proof Applies 

11 (Not on 

scale) 

"Beyond any doubt" Exceeds criminal standard 

10 ‘‘Virtually 
certain’’ 

‘‘Beyond a reasonable doubt’’ Criminal conviction 

9 "Very 

likely" 

‘‘Clear and convincing evidence’ Quasi-penal civil actions 

8 Likely ‘‘Clear showing’’ Granting a temporary injunction 

7 Likely ‘‘Substantial and credible evidence’’ Referring evidence for impeachment 

6 Medium 

likelihood 

‘‘Preponderance of the evidence’’ Most civil cases 

5 Medium 

likelihood 

‘‘Clear indication’’ Proposed criterion for nighttime, X-Ray or body 

cavity searches 

4 Unlikely ‘‘Probable cause,’’ ‘‘Reasonable grounds for 

belief’’ 

Field arrest, Search incident to arrest; Search 

warrant; Arraignment or indictment 

3 Unlikely ‘‘Reasonable indication’’ Initiate FBI investigation or trade inquiry 

2 Very 
unlikely 

‘‘Reasonable, articulable grounds for suspicion’’ Stop and frisk for weapons 

1 Exceptionall

y unlikely 

‘‘No reasonable grounds for suspicion,’’ ‘‘Inchoate 

hunch,’’ ‘‘Fanciful conjecture’’ 

Does not justify stop and frisk 

0 (Not on 
scale) 

Insufficient even to support a hunch or conjecture Action taken could not have resulted in the crime 
being charged 

 

Methodology 

1. Research Question 

The research question for Essay #3 was: in the process of translating scientific 

findings into legal language, how do courts address scientific uncertainty? The intent of 

the methodology used for this essay was to: 1) thoroughly characterize those lawsuits that 
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discussed scientific uncertainty (i.e., plaintiff types, defendant types, laws and more) and 

2) identify the ways in which the judges considered scientific uncertainty in their judicial 

decision documents. The methodology I used to study this research question is a 

sequential explanatory mixed methods approach.  

Mixed methods is an approach to inquiry that combines or associates both qualitative 

and quantitative methodology. Originating from the psychology field as a confirmatory 

technique designed to validate measurements (Mead, 2016), this approach is a relatively 

new research methodology that has gained popularity in the social science field. Mixed 

methods are employed for studies that aim to broaden the understanding of a 

phenomenon. Mixed methods usually entails the mixing of quantitative and qualitative 

study approaches to assess the phenomenon at different methodological levels.  

The types of mixed methods – and also the ways to classify the types of mixed 

methods – are an ongoing debate for researchers, but largely there are two main types of 

mixed methods depending on the order of two methods: sequential and concurrent. 

Creswell et al. (2003) classified these two types further into six different specific designs: 

(a) sequential exploratory, (b) sequential explanatory (used for this essay), (c) sequential 

transformative, (d) concurrent triangulation, (e) concurrent nested, and (f) concurrent 

transformative. A basic explanation of these are shown in Table 6 (Creswell et al., 2003).  

This essay used a sequential explanatory mixed methods design for the following 

reasons. A sequential mixed method sets the methodologies in chronological order, as 

compared to concurrent methods where the different methodologies are conducted 

simultaneously. Second, in explanatory methods, the qualitative data help expand upon 

the quantitative results. For this research, the quantitative part of the research mainly 
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looked into the descriptive characteristics of the lawsuits that discuss scientific 

uncertainty, such as the types of litigants (i.e., plaintiffs and defendants), types of laws, 

level of court, and each lawsuit’s primary topics.47 Based on the list of lawsuits found in 

the quantitative phase, the qualitative part of the research looked into the court opinions 

to assess the actual language employed by judges in describing scientific uncertainty and 

how it is integrated into their line of decision-making processes. In other words, the 

quantitative analysis determined the lawsuits that would be triangulated by the qualitative 

component of this research.  

Table 6. Mixed method Designs (Creswell et al., 2003) 

Design Type Implementation Priority  Stage of 

integration 

Theoretical perspective 

Sequential 

explanatory 

Quantitative followed by 

qualitative 

Usually quantitative but 

can be qualitative or equal 

Interpretation 

phase 

May be present 

Sequential 

exploratory 

Qualitative followed by 

quantitative 

Usually qualitative but can 

be quantitative or equal 

Interpretation 

phase 

May be present 

Sequential 

transformative 

Either qualitative 

followed by quantitative 

or vice versa 

Qualitative, quantitative or 

equal 

Interpretation 

phase 

Definitely present (i.e., 

conceptual framework, 

advocacy, 

empowerment) 

Concurrent 

triangulation 

Concurrent collection of 

quantitative and 

qualitative 

Preferably equal, but can 

be quantitative or 

qualitative 

Interpretation or 

analysis phase 

May be present 

Concurrent nested Concurrent collection of 

quantitative and 

qualitative 

Quantitative or qualitative Analysis phase May be present 

Concurrent 

transformative 

Concurrent collection of 

quantitative and 

qualitative 

Qualitative, quantitative or 

equal 

Usually analysis 

phase but can be 

during the 

interpretation 

phase 

Definitely present (i.e., 

conceptual framework, 

advocacy, 

empowerment) 

 

2. Research Design 

Table 7 describes the research design and the steps I took in the project. The steps are 

largely divided into four phases: the data collection phase followed by the two methods 

of analysis – quantitative and qualitative – and the findings phase.  

                                                 
47 The findings from the quantitative portion of this research are presented in Step 6 and the findings from the qualitative portion are 

presented in the Findings section. 
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Table 7. Research Design and Workflow 

Data 
Collection 

Step 1:  Start with the database from McCormick et al. 

Step 2:  Add cases from 2016 to 2018 & filter out cases not relevant to this study 

Step 3:  Collect relevant documents for all remaining cases (e.g., plaintiffs’ complaints, defendants’ responses, amici 

briefs, court opinions) 

Step 4:  For each case, cluster documents based on author types 

Quant 
Analysis 

Step 5: Operationalization of scientific uncertainty (Two-step process: 1) automated search and 2) non-automated 
search) 

Step 6: Identify lawsuits that engaged in discussion about scientific uncertainty 

Qual 

Analysis 

Step 7: Develop initial conceptual framework 

Step 8: Develop coding structure & Code 

Step 9: Theme identification 

Findings Step 10: Report Findings from both Quant and Qual 

 

Step 1-4: Completed in Essay #1 

The data collection phase of this research (i.e., Steps 1-4) was the same as that of 

Essay #1, which resulted in the 222 climate change lawsuits filtered from the 838 

lawsuits from the prior project (McCormick et al., 2017).    

Building upon McCormick et al.’s database of 838 lawsuits, I added/dropped lawsuits 

for my database based on the following four categories. First, I only included federal 

level court cases. Second, I excluded those cases that did not have any scientific 

discussion. Third, I updated the database and included the lawsuits filed from 2016 to 

2018. Fourth, I merged the appealed cases into a single case. The final database included 

222 climate-related federal lawsuits filed from 1990 to 201848 in which scientific 

evidence is discussed. 

Step 5: Operationalization of Scientific Uncertainty Discussion 

In an attempt to select the group of lawsuits where judges engaged in discussion 

around scientific uncertainty, I took a two-step approach: automated search followed by 

an additional filtering process.  

                                                 
48 The cutoff date for the decision was June 30, 2020. Any opinion case in the database where the opinion was published after June 30, 

2020 (or is yet to be decided) was considered undecided for the purposes of the study.  
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A. Automated Search Using NVivo 

First, I conducted an automated keyword search using NVivo with words and phrases 

I identified as indicative of a discussion around uncertainty (Table 8). From here on, I 

will refer to these words and phrases as the keywords. NVivo searched these keywords in 

the court opinions of the 222 lawsuits in the database. The keyword search was 

conducted only in the court opinions because the research question for this essay only 

focuses on the judges’ framing of uncertainty. In other words, I did not assess how 

scientific uncertainty was framed by plaintiffs, defendants, amici of plaintiffs, or amici of 

defendants. The keywords list was based on two main sources: 1) evidentiary standards 

frequently used in civil cases ("legal keywords") and 2) various scales of scientific 

uncertainty developed by the IPCC ("scientific keywords"). These two main sources were 

chosen because discussions around scientific uncertainty tend to concentrate around 

IPCC scales and evidentiary standards, and both sets of terminology aim to translate 

scientific language into lexicon used in the legal/policy fields. In addition to the 

keywords from these two sources, I added a few more keywords directly describing 

scientific uncertainty (e.g., synonyms and antonyms of scientific uncertainty; "main 

keywords") (Table 8). I will elaborate my selection of keywords in the following order: 

main keywords, legal keywords, and scientific keywords. I will then explain the two-step 

process for conducting the keyword search in NVivo.   
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Table 8. Search Terms 

Main- 

 Scientific (+) Uncertainty 

 Scientific (+) Certainty 

 Scientific (+) Confidence 

 Scientific (+) Agreement 

 Level of uncertainty 

 Level of certainty 

 Level of confidence 

 Level of agreement 

Legal Language Scientific Language 

Main 

 Burden of proof  

 Evidentiary standard 

 Standards of proof 

Standards of Proof 

 Beyond a reasonable doubt 

 Clear and convincing evidence 

 Preponderance of the evidence 

Search Warrant 

 Probable cause 

Other relevant legal terms 

 Substantial evidence 

IPCC Likelihood Scale 

 Virtually certain 

 Extremely likely 

 Very likely* 

 Likely* 

 More likely than not 

 About as likely as not 

 Unlikely* 

 Very unlikely* 

 Extremely unlikely 

 Exceptionally unlikely 

IPCC Confidence Scale 

 Very high confidence 

 High confidence 

 Medium confidence 

 Low confidence 

 Very low confidence 

*These words were searched using a slightly different approach because of a software limitation 

 

The main keyword category included keywords that directly describe scientific 

uncertainty. These are basically a group of synonyms and antonyms of scientific 

uncertainty that are frequently mentioned in climate assessment reports from the IPCC 

and USGCRP. The IPCC assessment reports have three main scales for describing the 

strength of scientific information: 1) the level of consensus of scientific information 

within the scientific community (Table 1), 2) the level of confidence in being correct 

about the information (Table 2), and 3) the likelihood of the future occurrence of the 

predicted phenomenon (Table 3).  

Table 1 (duplicative). Level of Evidence v. Degree of Agreement  

A
g

re
em

en
t 

High agreement 

Limited evidence 

High agreement 

Medium evidence 

High agreement 

Robust evidence 

 

Medium agreement 

Limited evidence 

Medium agreement 

Medium evidence 

Medium agreement 

Robust evidence 

 

Low agreement 
Limited evidence 

Low agreement 
Medium evidence 

Low agreement 
Robust evidence 

 

 Evidence (type, amount, quality, consistency)  
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Table 1 shows the scale for 1) the amount of evidence available in support of findings 

and 2) the degree of consensus among experts on its interpretation (IPCC AR3, 2007). 

The IPCC authors are encouraged to use these terms to describe the level of evidence and 

degree of agreement of a scientific finding where there is no basis for making more 

quantitative statements. The amount of evidence (columns) or degree of consensus (rows) 

should be used where appropriate, but the authors are also advised not to overuse the 

mid-range category as it is a safe option that communicates little information to the 

reader. 

Table 2 (duplicative). Quantitatively calibrated levels of confidence 

Terminology Degree of confidence in being correct 

Very high confidence At least 9 out of 10 chance of being correct 

High confidence About 8 out of 10 chance 

Medium confidence About 5 out of 10 chance 

Low confidence About 2 out of 10 chance 

Very low confidence Less than 1 out of 10 chance 

 

Table 2 is the level of confidence that describes the validity of the scientific 

information as determined through the assigned level of evidence and agreement. 

Confidence level increases as the level of evidence and agreement increases, and vice 

versa. The IPCC authors are further advised to reserve the bottom two levels (low 

confidence and very low confidence) for any scientific information with major concern 

from a risk or opportunity perspective, which, if used, should be carefully explained.  

Table 3 (duplicative). Likelihood Scale 

Terminology Likelihood of the Outcome 

Virtually certain 99-100% probability 

Very likely 90-100% probability 

Likely 66-100% probability 

About as likely as not 33-66% probability 

Unlikely 0-33% probability 

Very unlikely 0-10% probability 

Exceptionally unlikely 0-1% probability 

 

Table 3 depicts the level of likelihood, or uncertainty, defined as the probability of a 

phenomenon actually occurring as predicted. IPCC authors are advised to assign the 
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uncertainty level based on their statistical or modeling analyses. The authors are advised 

to use full numerical values when the probability is available. However, when using the 

scale of uncertainty, the boundaries between the levels should be considered to be fuzzy – 

the use of the term "likely" should indirectly indicate that the alternatives should be 

considered as "unlikely." 

In the legal terms that describe scientific uncertainty, I mainly relied on the keywords 

frequently mentioned in the evidentiary standards for civil cases. The keywords were 

selected through literature review (e.g., the novel scale developed by Weiss (2003)) 

complemented with multiple meetings with law professors including Professor Robert 

Glicksman and Professor Todd Peterson at The George Washington University Law 

School. Through these meetings, I was able to include the most frequently used 

evidentiary standards in civil cases and exclude those mostly used in criminal cases, and 

so less relevant for this essay.  

In the scientific terms, I mainly relied on the words included in the IPCC scales of 

evidence/agreement, confidence, and uncertainty. I included all the keywords from the 

IPCC tables. However, for a few words that are very common in the every-day language 

(i.e., non-scientific contexts), I had to minimize the unnecessary noise in search results. 

This meant I could not search for every keyword in the word search directly. If I were to 

search for all words from the tables, the search results would contain a lot of noise. For 

example, the word "likely" can be used in various contexts other than the discussion 

around scientific uncertainty. The word "likely" appeared 18,642 times in the database, 

with many irrelevant to any discussions of scientific uncertainty at all. For this type of 
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keywords, I used the search wildcards embedded in the NVivo program.49 For example, I 

searched ["IPCC likely"~10], which would search for each instance of the words "IPCC" 

and "likely" within ten words of each other.   

Working separately on each grouping of keywords (i.e., main, legal, and scientific) 

due to limitations in NVivo’s processing times, I took several steps to complete the 

automated search. First, I searched for the exact keywords as listed in the table (e.g., 

"scientific uncertainty"). Second, I expanded the search by using various wildcards 

embedded in the NVivo program in order to search for any relevant quotes without the 

exact keywords. The list of the wildcards I used is in Table 9. Third, I integrated the 

automated search results from the three groups of keywords. These steps rendered 89 

court opinions that mentioned any of the keywords in Table 8.  

Table 9. Search commands for NVivo automated text search 

 Examples of text search commands # of appearances 

Main 

"level of certainty" OR "level of uncertainty" 

OR "level of confidence" OR "scientific 

uncertainty" OR "scientific certainty" OR 
"scientific confidence" OR "scientific 

agreement" 

Exact text search 

39 
scien* AND certain~ 

Documents that have both 
1) words that start with scien 

2) synonyms of certain in one 

document 

"scientific uncertainty"~10, 20, 30 
"scientific certainty"~10, 20, 30 

"scientific confidence"~10, 20, 30 

"scientific agreement"~10, 20, 30 

Documents that have both 
1) scientific 

2) uncertainty 

with max 10, 20, 30 words in between 

Legal 

"burden of proof" OR "evidentiary standard" 

OR "beyond reasonable doubt" OR "clear 

and convincing evidence" OR 
"preponderance of the evidence" OR 

"probable cause" OR "substantial evidence" 

Exact text search 80 

Scientific 

"virtually certain" OR "extremely likely" OR 
"extremely unlikely" OR "exceptionally 

unlikely" OR "high confidence" OR 

"medium confidence" OR "low confidence" 

Exact text search 

21 

"IPCC likely"~10, 20, 30 

"IPCC unlikely"~10, 20, 30 
"IPCC confidence"~10, 20, 30 

Documents that have both 
1) IPCC 

2) Likely/unlikely/confidence 

with max 10, 20, 30 words in between 

Total 89* 

                                                 
49 According to QSR International, the developer and the distributer of Nvivo software, "wildcard characters are used in place of one 

or more characters when you do not know what the real character is or you do not want to type the entire name. Wildcards cannot be 

used as the first character of a search and they can only be used in single terms (not phrases). You can use the following wildcards: 

Asterisk (*) as a substitute for zero or more characters (for example, g*t will find get, great and gt). Question mark (?) as a substitute 

for a single character (for example—g?t will find get and got but not great or grunt)" 
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*The total number is not the total sum of the three number above. The lawsuits from each category are not mutually exclusive. 
Calculating the overlaps, the total lawsuits came to 89.  

 

B. Non-automated filtering process 

After the automated keyword search, I conducted a qualitative analysis of the 89 court 

opinions by reading through the paragraphs in which the keywords were embedded. This 

process included three steps. First, I excluded the opinions that did not engage in any 

discussion of scientific uncertainty. Second, I narrowed down the sample size to cover 

only lawsuits focusing on the Endangered Species Act (ESA) and National 

Environmental Policy Act (NEPA), excluding the other laws – CAA, Clean Water Act 

(CWA), public trust doctrine, common law tort, constitutional law, state law (e.g., 

California’s AB 32), and others. Third, I kept only the lawsuits against federal agencies 

and edited out the non-federal agency lawsuits. Each step is further explained below.   

In the first step, I studied in what context the keywords appear in each opinion and 

excluded the ones that were clearly not discussing scientific uncertainty. This step filtered 

out 16 cases from the 89, yielding 73 cases. This process was essential because many of 

the 89 cases, even though they did have the keywords from Table 8 appear somewhere in 

the opinion, did not actually discuss scientific uncertainty. For example, if one opinion 

mentions the phrase "burden of proof" but does not go into the details of the scientific 

uncertainty of the relevant science, it would be excluded from the database because there 

was no indication of the judge’s conceptualization of uncertainty for his/her decision. 

Simply put, I excluded the cases if the opinions only discussed strictly legal and 

procedural matters without referring to any scientific discussion. 

Below are some examples of information that I considered as important signals when 

spotting discussion around scientific uncertainty. These examples are not exhaustive, and 
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the full list of documents with highlighted paragraphs indicating discussions around 

scientific uncertainty will be provided as an Appendix to this essay. I paid special 

attention to any discussion around the following indicators when determining which 

opinions discussed scientific uncertainty in sufficient detail to warrant further study: 

 The scientific models and projections and whether they constituted the best 

available science 

 The research methodologies used by defendants and whether they were 

scientifically supported  

 The credibility of a scientific study and the rationale for its use by defendants 

 The scientific/economic models that were unreasonably ignored by defendants  

 

An example of the qualitative filtering process is shown below in Table 10.  

Table 10. Example of Non-automated filtering process 

Case 

Number 

Number of 

Paragraphs 

Number of Opinions 

(district/appellate/Supreme) 

Discussion Points Decision 

#14 13 3 @27 "At the outset, as Defendants point out, 
Plaintiffs have failed to identify better data that the 

FWS should have considered.  

@20 "The best available data requirement [of the 
ESA] ‘merely prohibits [an agency] from 

disregarding available scientific evidence that is in 

some way better than the evidence [it] relies on.’ 
"Condensing this principle to its essence, FWS 

"cannot ignore available biological information." 

@27 "Plaintiffs' failure to identify any better 
science or to point any other existing data available 

makes this claim a "non-starter." 

@29: "Courts must defer to the Forest Service's 
"technical expertise where the record demonstrates 

that the agency reasonably relied on data 

concluding the Project meets the standards imposed 
by the National Forest Management Act (NFMA)"" 

Include 

#291 NA 2 This case is generally about the allowance of a 

settlement to be put in place while the service fixed 
their BiOp (Biological Opinion). There is no 

consideration on the merits of discussion of 

scientific uncertainty etc. 

Exclude 

 

Second, analyzing the 73 cases, I reduced the study sample from 73 cases to 57 cases 

by focusing on the two most-frequently contested laws: NEPA and ESA (Graph 1: orange 

bars are NEPA and ESA). The NEPA cases were most frequent (32), followed by ESA 

(25), and then the CAA coming far behind as the third most frequent (7). NEPA is a 

procedural law (with no substantive restrictions) requiring agencies to comply with 
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specific procedures when proposing federal agency actions. Because it is the only 

mechanism for addressing all large-scale environmental issues with a proposed project or 

in a given area, and applicable across federal agencies, many environmental activists file 

their lawsuit under this statute. The ESA, on the other hand, restricts the actions of both 

government agencies and private landowners in cases where the use of their land may 

have an adverse impact on listed species. The ESA imposes proactive and aggressive 

constraints, creating fertile grounds for lawsuits against the agencies administering the 

regulations of this statute (i.e., National Marine Fisheries Service and Fish and Wildlife 

Service). The CAA is administered by EPA to regulate air pollutants to protect public 

health. Although the CAA is highly relevant to climate change issues as GHG – the 

anthropogenic driver of climate change – are now deemed under the purview of the CAA, 

only seven CAA lawsuits were found to have scientific uncertainty discussion in the 

court opinions. Other laws coming up in the initial search were each the basis for an even 

smaller number of cases. 

Graph 1. Laws (Total 73 cases) (Orange bars are NEPA and ESA) 

 
 

 CAA: Clean Air Act 

 NEPA: National Environmental Policy Act 

 ESA: Endangered Species Act 

 Common: Common Law 

 State: State law 

 CWA: Clean Water Act 

CAA NEPA ESA Ptrust Const Common State CWA Other

Cases 7 32 25 1 1 2 1 1 3
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 PTrust: Public Trust 

 Const: Constitution 

 Other: Other laws 

 

At this point, I decided to focus on the two most frequently used laws: NEPA and 

ESA. The reason for my decision to focus only on the NEPA and ESA cases is two-fold: 

1) to provide for an effective qualitative analysis of cases filed under similar statutes, and 

2) to allow a sharpened focus on the cases with statistical power (e.g., adequate sample 

size). First, this essay used sequential explanatory mixed methods design, and the 

qualitative analysis must entail conducting an in-depth legal analysis of where scientific 

discussion fits in the statutory processes, including applying such statutory analysis to the 

court opinion documents line-by-line. Conducting such qualitative analysis for each of 

nine different laws would not only be ineffective but also distort the focus of the essay 

both for the researcher and the readers. Second, I wanted to focus on the environmental 

laws with enough of a case sample size to strengthen the external validity of the study 

findings. Since the distribution of lawsuits is considerably skewed, I decided to focus on 

NEPA and ESA lawsuits for this essay as they offered larger sample sizes, and cut cases 

filed under other laws representing too small of samples to be significant for the study.  

Third, further analyzing the 57 cases, I decided to focus on the 54 cases with federal 

agencies as defendants. The excluded three were filed against an industry group, local 

government, and state government. I decided to focus on lawsuits against federal 

agencies because these cases are governed by the Administrative Procedure Act (APA) § 

706, which governs judicial review of federal agencies. The law states that the court 

"shall decide the relevant questions of law, interpret constitutional and statutory 

provisions, and determine the meaning or applicability of the terms of an agency action." 

Under APA § 706, various legal standards (i.e., the arbitrary and capricious standard or 



144 

the procedural requirements set forth by the environmental statutes (e.g., ESA and 

NEPA)) become relevant in cases against federal agencies. By cutting out the three cases 

from where the same generalization cannot be made and so I cannot obtain a 

generalizable research outcome, I could focus on federal agencies and how courts frame 

scientific uncertainty under the abovementioned legal standards for the remaining 54 case 

sample.  

In conclusion, Step 5 rendered a final database of a total of 54 cases’ court opinions 

from cases brought under NEPA and ESA against federal agencies in which scientific 

uncertainty figures prominently in the courts’ opinions. 

Step 6: Descriptive Statistics of the identified lawsuits 

In Step 6, I summarized the basic information about these 54 lawsuits by presenting 

the following tables/graphs: 

 Type of plaintiffs 

 Number of cases by year 

 Primary topics of cases 

 Decisions of cases 

 Deference 

 

First of all, the main plaintiffs for these lawsuits were Environmental NGOs 

(ENGOs). Out of the total 54 cases, 41 cases were filed by ENGOs (Table 11). The 

ENGOs frequently initiating lawsuits include the Center for Biological Diversity (CBD), 

Sierra Club, Defenders of Wildlife, and the Natural Resources Defense Council (NRDC). 

The federal agencies frequently sued include the US Fish and Wildlife Service (FWS), 

Bureau of Land Management (BLM), National Oceanic and Atmospheric Administration 

(NOAA), and US Forest Service. Most of the disputes concerned federal agencies 

granting permission for development projects that might influence the local environment. 
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Because plaintiff ENGOs are less likely to have standing when suing businesses in 

charge of development projects, the plaintiffs sue the government agency that allowed the 

companies to execute the development projects.  

Table 11. Type of plaintiffs and defendants and the number of cases for each plaintiff v. defendant 

Agency 

(defendant) 

ENGO 

(plaintiff) 

Industry 

(plaintiff) 

Local Gov 

(plaintiff) 

State Gov 

(plaintiff) 

Individual 

(plaintiff) 

Tota

l 

Army Corps 3 0 0 0 0 3 

BLM 5 0 0 0 2 7 

BOEM 0 0 1 0 0 1 

DOI – other  1 0 0 0 0 1 

EPA 0 0 0 1 0 1 

FERC 2 0 0 0 0 2 

FHWA 1 0 0 0 0 1 

Forest Service 5 0 0 0 0 5 

FTA 0 1 0 0 0 1 

FWS 9 2 1 0 1 13 

Multiple Agency 8 0 0 0 0 8 

NHTSA 1 0 1 0 0 2 

NOAA 4 2 0 0 0 6 

State Department 1 0 0 0 0 1 

STB 1 0 0 0 1 2 

Total 41 5 3 1 4 54 

 

Graph 2 shows the number of cases decided per year. It shows that the number of 

opinions that discuss scientific uncertainty increase with time (Graph 2). In 2016, there 

was a peak with 11 cases a year in which the judges discussed scientific uncertainty. The 

total number of cases shown in this graph represents 50 cases. The remaining four cases 

have not been decided as of June 30th, 2020, which was the final date for the decisions of 

the cases to be included in this research. 
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Graph 2. Cases decided by Year 

 
 

*The total number of lawsuits here is 50. The remaining four are undecided. 

 

Among the climate change lawsuits in which the judges engaged in a discussion 

about the scientific uncertainty, biodiversity, and air pollution (i.e., as defined by CAA) 

were the two most frequently disputed topics. The biodiversity cases are mostly from the 

25 lawsuits filed under ESA, and the NEPA cases included all five topics shown in Graph 

3: air, water, biodiversity, energy, and other.50 Consequently, the primary topics 

concentrated on issues around air pollution and biodiversity and their link to climate 

change. The air pollution cases usually disputed the likelihood of a development project 

(e.g., industrial plants or factories) emitting harmful pollutants and causing damage to the 

environment, especially with regards to cumulative effects on and from climate change. 

The biodiversity topics revolved around federal actions that were likely to affect 

                                                 
50 Others entailed topics that do not fit squarely into the other four topics. These are mostly multi-topical lawsuits that dispute various 

environmental impacts. Often times, a lawsuit disputes many aspects of environmental issues without pinpointing one primary issue. 

For example, Center for Biological Diversity v. BLM (2017) involved issues around air, water, and biodiversity without plaintiffs 

focusing on any one particular primary topic. Center for Biological Diversity v. Bureau of Land Management, No. 17-17152, 17-

17252, 17-17263, 2017 WL 7036679 (9th Cir. 2017). 
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endangered species and/or their habitats with climate change trajectory models that 

forecast the future well-being of those species.   

Graph 3. Primary Topics 

 
 

 

Graph 4 shows that, for 25 cases in the database, the judge ultimately denied the 

injunctive relief requested by the plaintiffs. This means that the plaintiffs were losing 

more than winning in the database of 54 cases, when broadly categorizing the dismissed 

and denied cases as a loss and partly granted and granted as a win.  
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Graph 4. Judicial Decisions 

 
 

 

Graph 5 shows the number of cases in which the courts granted deference to the 

agency. There were 21 cases in which the court elected not to defer to the agency 

regarding a scientific uncertainty and ruled against the agency. In contrast, there were 30 

cases in which the courts granted deference to agencies. The four cases coded as Both 

mean that there were multiple controversies at issue in the case or the court deferred to 

agencies on one level but did not on another (e.g., district level v. appellate level). 

Graph 5. Deference 
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Step 7: Developing the Initial Conceptual Framework 

A conceptual framework in the context of qualitative research refers to the system of 

concepts, assumptions, expectations, issues, and theories that help explain and inform 

your research (Miles & Huberman, 1994; Robson, 2011). For the conceptual framework 

for this essay, I adopted the spectrum of deference (Glicksman & Levy, 2020), which is a 

scale that shows how much deference a court grants to an agency in a case, to begin the 

qualitative stage of the study (Figure 1).  

Figure 1. Spectrum of Deference (Glicksman & Levy, 2020) 

 
 

 

My conceptual framework is based on only a part of this spectrum, in particular, the 

two points labeled as No Review and Arbitrary & Capricious – which I call in my 

conceptual framework, Deference v. No deference (Figure 2). It is essentially a spectrum 

between two court decisions: complete agreement with the agency action (i.e., extreme 

deference) and complete disagreement with the agency action based on the agency’s 

reasoning, without an in-depth engagement in the factual findings of the agency (i.e., a 

finding of arbitrary and capricious agency action). By default, courts typically defer to 

the agency’s interpretation of complex scientific data as long as the agency action is not 

arbitrary and capricious. Thus, the degree to which courts defer to an agency is balanced 
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by whether or not agencies can back up their action with a reasonable explanation – the 

arbitrary and capricious test. Additionally, the procedural requirements compelled by 

each statute constitute another test of whether or not the agency made its decision by 

following all the required steps.  

Figure 2. Conceptual Framework 

 

 
 

 

The conceptual framework is constructed with APA and not NEPA or ESA because 

APA is what allows the agency action to be reviewed by the courts – it is what provides 

the jurisdiction to review an executive agency’s final action. For both NEPA and ESA, it 

is the APA which allows, for example, the critical habitat designation under ESA or 

preparation of EIS under NEPA, to be reviewed by a court, and it is reviewed by the 

standards laid out under the APA. Thus, the violations of ESA or NEPA are subject to 

judicial review because of the APA. 

All of the 54 cases’ ESA and NEPA claims were reviewed under the APA.   

At each end of the scale, there are hypothetical court opinions that would be 

considered entirely legal. At the deference end, there is a court ruling in favor of the 

agency without discussing any implications of the scientific uncertainty. The court does 

not engage with any scientific or technical data disputed by the plaintiffs, citing its 

responsibility to defer to agencies. For example, in Protect Our Communities Foundation 
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v. Jewell (2016), the court reasoned that the agency "was entitled to choose among 

various reasonable methodologies […] when estimating the emissions generated by the 

project" and the court will not "substitute its judgment for that of the agency." In the 

cases that belong to this end of the spectrum, courts hardly engaged in substantive 

scientific discussions, rather focusing on the administrative procedural requirements 

compelled by the respective law (i.e., NEPA and ESA). Protect Our Communities 

Foundation v. Jewell, 825 F.3d 572 (9th Cir. 2016). 

The other end of the spectrum – No deference – is described by a hypothetical case 

where a court rules against the agency because its decision was arbitrary and capricious. 

In this case, scientific data is also not extensively discussed, not because it is irrelevant, 

but because the agency did not itself discuss the data, requiring the court to remand the 

decision to the agency in order to consider the scientific uncertainty, creating a record 

with which the court can consider the agency’s reasoning.51  Such a case can be identified 

by an agency’s argument that the science is too uncertain around an issue in order to take 

action, plaintiffs arguing the opposite, and courts finding plaintiffs’ evidence convincing, 

thus requiring the agency to consider the science on remand.   

The decisions in this no deference spectrum did not engage in any of the scientific or 

technical data disputed by the plaintiffs and relied only on the arbitrary and capricious 

standard, even though the agency argued that there is not enough certain science for them 

to use. In CBD v. BLM (2013), for example, the court ruled that the agency did not 

provide "any evidence that the agency reviewed [the relevant scientific] information," 

                                                 
51 In a case reviewing agency action brought under the APA, the reviewing court is limited to considering agency actions on the 

agency record. If an agency has not gone into scientific consideration of an issue because it is "too uncertain" such science will not be 

on the record, thus limiting the scope of a court’s review.   
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further explaining that "[this court] must reject any attempt by agencies to shirk their 

responsibilities… by labeling any and all discussion of future environmental effects as 

‘crystal ball inquiry...’" Center for Biological Diversity v. BLM, 937 F.Supp.2d 1140 

(N.D.Cal 2013). Had the agency demonstrated any evidence of considering the science 

behind its decision, the court would likely have deferred to the agency’s decision under 

the requirements of APA § 706, but absent this record, the court held such an action 

arbitrary and capricious. 

The middle between the two extremes – the middle – represents cases in which courts 

discussed in depth the science considered by the agency in light of the scientific 

uncertainty around the subject, usually related to climate change. It also included a range 

of cases in which the court rulings were either divided between different court levels 

(e.g., district v. appellate) or included dissenting opinions disagreeing with how the 

majority opinion framed scientific uncertainty. Even though the court will ultimately find 

either for or against the agency in some way or another, the issue as to whether the 

agency’s action was arbitrary and capricious or within its line of deference is debatable 

enough that the court must take a closer look at the underlying facts presented by both 

parties before ruling. The middle thus included cases where judges devote an extensive 

portion of the opinion to scientific discussion and how an agency should have interpreted 

the scientific information. For example, in National Wildlife Federal v. NMFS, the court 

was deeply engaged in the discussion around scientific uncertainty, devoting a large 

proportion of the opinion to determining "the several layers of scientific uncertainty" that 

must be considered for this case.52 National Wildlife Federal v. National Marine Fisheries 

                                                 
52 "There are several layers of uncertainty in predicting benefits from habitat improvement. First, it is uncertain how much 

improvement to habitat quality each project will provide. Second, it is uncertain whether habitat quality improvements ("HQIs") will 
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Service, 184 F.Supp.3d 861, 903 (D.Or. 2016). After explaining the various types of 

uncertainties, the court ultimately ruled that the agency acted arbitrarily and capriciously 

by “prefer[ing] uncertain favorable model results and reject[ing] other equally uncertain 

model results tending to undermine” its favorable decision – a no jeopardy conclusion. 

National Wildlife Federal v. NMFS, 2016. The court further noted that “the court should, 

and sometimes must, be more than a passive participant in the remand process. The many 

failures in the past have taught us that the preparation or revision of NOAA's biological 

opinion on remand must not be a secret process with a disastrous surprise ending. The 

parties must confer and collaborate if we are to reach the goal of a valid biological 

opinion.” National Wildlife Federal v. NMFS, 2016. 

In sum, for all 54 cases in the database, a court’s starting point was deference to the 

agency (i.e., left of the scale). There were two main types of legal standards within APA 

§ 706 that moved a decision to the no deference end within the sample: 1) arbitrary and 

capricious standard and 2) the procedural requirements compelled by each law (e.g., 

NEPA and ESA). Under the procedural requirements, there are special standards under 

the ESA (i.e., best available science standard) and NEPA (i.e., hard look standard and 

reasonably foreseeable standard) that are relevant to the courts’ discussion of scientific 

uncertainty. I will elaborate on each of these standards below.    

1) APA § 706 

As mentioned above, the two especially relevant standards stem from APA § 706, the 

law governing judicial review of federal agency actions; most lawsuits involving federal 

                                                 
translate into improvements in survival and overall condition during the portion of the fish's life cycle in that habitat. And third, it is 

uncertain whether habitat improvements will correlate to improvements in survival over the full life cycle of the fish, resulting in 

greater numbers of fish returning to spawn." National Wildlife Federal v. NMFS, 184 F.Supp.3d 861, 903 (D.Or. 2016).  
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agency actions are ruled under this law. APA § 706 determines when and to what extent a 

court has the power to stop administrative agency actions. Simply put, it provides 

different tests for the situations where it is, and is not, appropriate for a federal court to 

intervene in a federal agency action. Generally, under this statutory scheme, courts defer 

determining issues of scientific and technical expertise to the agency, reviewing only 

agency actions that could fall under one of the categories specifically listed under APA 

§706(2) below as actions reviewable by a court.    

APA § 706 states that courts "shall decide the relevant questions of law, interpret 

constitutional and statutory provisions, and determine the meaning or applicability of the 

terms of an agency action." In doing so, the reviewing court shall:  

(1) compel agency action unlawfully withheld or unreasonably delayed; and 

(2) hold unlawful and set aside agency action, findings, and conclusions found to 

be— 

(A) arbitrary, capricious, an abuse of discretion, or otherwise not in 

accordance with law; 

(B) contrary to constitutional right, power, privilege, or immunity; 

(C) in excess of statutory jurisdiction, authority, or limitations, or short of 

statutory right; 

(D) without observance of procedure required by law; 

(E) unsupported by substantial evidence in a case subject to sections 556 and 

557 of this title or otherwise reviewed on the record of an agency hearing 

provided by statute; or 

(F) unwarranted by the facts to the extent that the facts are subject to trial de 

novo by the reviewing court. 

 

For this essay, the most relevant sections are 706(2)(A) and (D), which correspond to 

the arbitrary and capricious standard and statutory procedural requirements for ESA and 

NEPA. 



155 

2) APA § 706(2)(A) Arbitrary and Capricious Standard 

§ 706(2)(A) requires that courts overturn an agency action that is arbitrary and 

capricious. In determining whether an agency action was arbitrary and capricious, courts 

look to the agency’s explanation of the action for a rational connection between the 

records and the agency action taken. Factors considered by courts in such analyses of an 

agency’s explanation include whether the explanation:  

1) relied on factors which Congress has not intended it to consider;  

2) entirely failed to consider an important aspect of the problem;  

3) offered an explanation for its decision that runs counter to the evidence before the 

agency; or  

4) is so implausible that it could not be ascribed to a difference in view or the 

product of agency expertise53 

 

(Motor Vehicle Manufacturers Association of the United States, Inc. v. State Farm 

Mutual Automobile Insurance Company, 463 US 29 (1983)). 

 

In other words, applying the arbitrary and capricious standard usually follows a two-

step process: 1) courts will check to ensure that a rational connection between the records 

and the decision is made (i.e., the preamble of State Farm factors), and if such a 

connection is not made, 2) courts will look at the four State Farm factors. If courts 

determine that the agency committed any of these four errors, the agency’s action is no 

longer entitled to deference. There is, however, no consistency across judges for what 

constitutes an arbitrary and capricious decision. In other words, though judges are 

supposed to be impartial and objective, they are also influenced by their personal 

ideologies and backgrounds (Levy & Glicksman, 1989), and what appears arbitrary and 

capricious to one judge might seem reasonable to another. 

                                                 
53 Motor Vehicle Manufacturers Association of the United States, Inc. v. State Farm Mutual Automobile Insurance Company, 463 US 

29 (1983) (Hereinafter "State Farm Factors"). 
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3) APA § 706(2)(D) Statutory Procedural Requirements 

Second, procedural requirements of agencies as required by relevant statutes sit under 

706(2)(D). These requirements are different for each law (i.e., ESA and NEPA). The 

procedural requirements for the two environmental laws relevant to this essay – ESA and 

NEPA – are explained below. For both NEPA and ESA (but more for ESA), I want to 

clarify that the specific standards that I will be focusing on might belong to other sections 

within 706(2). For example, the best available science standard under ESA largely 

considers the substantive matter rather than a procedural matter – so it fits better with 

706(2)(a). I am explaining the Best Available Science (BAS) standard under 706(2)(d) 

because I wanted to keep the structure clear and coherent for not only the legal 

professionals but other target audiences with non-legal backgrounds. By keeping the 

specific statutes with the relevant standards, I am better able to explain my conceptual 

framework. 

A. Endangered Species Act (ESA) 

The ESA was enacted in 1973, recognizing that the natural heritage is of "esthetic, 

ecological, educational, recreational, and scientific value to our Nation and its people" 

(NOAA Fisheries, accessed 2020). The purpose of the law is thus to protect and recover 

imperiled species and the ecosystems upon which they depend so as to protect our natural 

heritage. It is administered by the DOI’s US Fish and Wildlife Service (FWS) and the 

National Marine Fisheries Service (NMFS). The FWS has primary responsibility for 

terrestrial and freshwater organisms, and the NMFS is responsible for marine mammals, 

reptiles, fish, and plants (Schang, 2018).  

https://www.fisheries.noaa.gov/topic/laws-policies
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To comply with ESA consultation requirements shown in Figure 3 (i.e., ESA § 7), all 

federal agencies planning to begin any project (e.g., new construction or licensing power 

plant projects) must first either request a list of species and critical habitat that may be in 

the project area in question, or request FWS/NMFS concurrence with the agencies’ own 

species list. Once the list is obtained or verified as accurate, federal agencies must 

determine whether their actions may affect any of the listed species or their critical 

habitat. The full structure of the consultation process is determined by the conclusion 

reached (Figure 3): 

 “No effect” ends the consultation process (Dark Green in Figure 4) 

 “Not likely to adversely affect” requires written concurrence by the service with 

applicable jurisdiction (Light Green in Figure 4); or 

 “Likely to adversely affect” requires agencies to initiate “formal consultation” 

with the appropriate service (Red in Figure 4) 

 

If no species or their critical habitat are affected, no further consultation is required. 

However, if they may be affected, consultation with either FWS or NMFS is required, 

which follows two main scenarios: informal and formal consultation, as prescribed by the 

agency. If the agency believes the proposed action may affect an endangered or 

threatened species, the agency prepares a biological assessment (BA) to assist in its 

determination of the project’s effect on a species. In the process of preparing a BA, if the 

agency determines its action is likely to adversely affect a listed species, the agency 

requests a formal consultation with the Service, which then prepares a biological opinion 

(BiOp) on whether the proposed activity will jeopardize the continued existence of a 

listed species. 
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Figure 3. Endangered Species Consultation Process (Section 7) 

 

 
 

 

a. Best Available Science Standard 

The most scientifically relevant part of the ESA consultation process is the best 

available science mandate, which compels the agencies to use the best available science 

for its BA/BiOp. This mandate is established in the following two sections of the ESA: 

1533(b)(2) The Secretary shall designate critical habitat, and make revisions thereto, 

under subsection (a) (3) of this section on the basis of the best scientific data available 

and after taking into consideration the economic impact, the impact on national 

security, and any other relevant impact, of specifying any particular area as critical 

habitat. 

 

1536(a)(2) Each Federal agency shall, in consultation with and with the assistance of 

the Secretary, insure that any action authorized, funded, or carried out by such agency 

(hereinafter in this section referred to as an "agency action") is not likely to 

jeopardize the continued existence of any endangered species or threatened species or 

result in the destruction or adverse modification of habitat of such species which is 

determined by the Secretary, after consultation as appropriate with affected States, to 

be critical… In fulfilling the requirements of this paragraph each agency shall use the 

best scientific and commercial data available. 
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In sum, ESA requires that agencies use the best scientific data available for critical 

habitat designation, agency consultation processes, and that such data must be the only 

basis for their listing decisions. These requirements, collectively, are referred to as the 

"best available science" mandate of the ESA (Doremus, 2004).  If the agency did not use 

the best available science, then the court will determine the decision to be arbitrary and 

capricious because the agency failed to provide sufficient reasoning for its actions 

according to the appropriate law (i.e., the ESA and APA 706(2)(d)). 

However, the ESA does not explicitly define what constitutes the best available 

science. Consequently, the agencies (i.e., FWS and NOAA) may apply different BAS 

standards for their decisions. The two agencies administering ESA – the FWS and NOAA 

– issued an interagency policy statement on information standards under the ESA in 1994 

(USFWS & NOAA Fisheries, 1994) suggesting better approaches to assure the quality of 

science used by the agencies, but it mainly focused on procedural requirements and 

provided a broad definition54 for what constitutes the "best available science."   

The definition of BAS is often left to agency discretion (Miccosukee Tribe of Indians 

of Fla. V. United States, 574 F.Supp.2d, 1360, fn.5 (S.D.Fla. 2008), and, if challenged, it 

is ultimately defined in the courts (Baur & Irvin, 2010). Thus, the definition of BAS is 

context-specific (Baur & Irvin, 2010). 

                                                 
54 For the closest definition of the best available science in this document: “The Services receive and use information on the biology, 

ecology, distribution, abundance, status, and trends of species from a wide variety of sources as part of their responsibility to 

implement the Act. Some of this information is anecdotal, some of it is oral, and some of it is found in written documents. These 

documents include status surveys, biological assessments, and other unpublished material (that is, "gray literature") from State natural 

resource agencies and natural heritage programs, Tribal governments, other Federal agencies, consulting firms, contractors, and 

individuals associated with professional organizations and higher educational institutions. The Services also use published articles 

from juried professional journals. The reliability of the information contained in these sources can be as variable as the sources 

themselves. As part of their routine activities Service biologists are required to gather, review, and evaluate information from these 

sources prior to undertaking listing, recovery, consultation, and permitting actions” (USFWS & NOAA Fisheries, 1994). 
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B. National Environmental Policy Act (NEPA) 

The NEPA was signed into law by President Nixon in 1970. It declared a national 

policy of environmental protection, and established requirements for environmental 

review of federal activities. The law has only procedural requirements and no substantive 

restrictions on federal activities, meaning it only provides a mandatory process, and it 

does not demand particular substantive results. For example, NEPA cannot compel 

agencies to achieve a goal of reducing nationwide GHG emissions, but it does compel 

agencies to identify the environmental impacts of their proposed action and to also 

identify any adverse environmental impacts which cannot be mitigated. It is administered 

by the Council of Environmental Quality (CEQ) within the Executive Office of the US 

president (Schang, 2018).  

The CEQ oversees federal agency implications of the environmental impact 

assessment process, develops guidance for NEPA implementation, and mediates 

interagency disputes concerning environmental analyses of the matter of national 

importance (Schang, 2018). Several states and local jurisdictions have established their 

environmental review requirements since the establishment of NEPA. Federal 

practitioners are required to streamline the NEPA review and its compliance with state or 

local environmental reviews to ensure they achieve common goals and avoid conflict 

(White House Council on Environmental Quality (CEQ)). 

https://ceq.doe.gov/laws-regulations/regulations.html#:~:text=Laws%20%26%20Regulations&text=CEQ%20is%20responsible%20for%20developing,time%20in%20over%2040%20years.
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Figure 4. NEPA Process 

 

 
 

 

The NEPA process begins with any agency proposal to take a federal action (Figure 

4).55 The proposal is reviewed under one or more of three levels of analysis: categorical 

exclusion determination, environmental assessment/findings of no significant impact 

(EA/FONSI), and environmental impact statement (EIS). Beginning from categorical 

exclusion determination, in which a federal action is categorically excluded from a 

                                                 
55 Federal Action means any activity engaged in by a department, agency, or instrumentality of the Federal government, or any activity 

that a department, agency, or instrumentality of the Federal government supports in any way, provides financial assistance for, 

licenses, permits, or approves, other than activities related to transportation plans, programs, and projects developed, funded, or 

approved under 23 U.S.C. or the Federal Transit Act (49 U.S.C. 1601 et seq.). Where the Federal action is a permit, license, or other 

approval for some aspect of a non-Federal undertaking, the relevant activity is the part, portion, or phase of the non-Federal 

undertaking that requires the Federal permit, license, or approval (Law Insider, accessed 2020) 

https://www.lawinsider.com/dictionary/federal-action
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detailed environmental analysis, the level of analysis becomes more rigorous as the 

expected impact of the federal activity on the environment increases. The EA evaluates 

whether the federal agency action requires an EIS, and once it is required, it follows the 

steps shown in Figure 4: publishing a notice of intent to prepare an EIS in the Federal 

Register; engaging in a scoping process; issuing a draft EIS to the public; incorporating 

and responding to public comments; preparing the final EIS, making the final EIS 

publicly available; and producing a Record of Decision. In these steps, scientific data and 

information are used extensively in order to clarify the expected environmental impact 

from the proposed federal agency action. 

NEPA is one of the legal mechanisms for addressing all environmental issues 

stemming from a proposed project in a given area. A key theory underlying NEPA is that 

by requiring federal agencies to stop and think through the environmental consequences 

of their actions (such as granting permits) before they carry through with them, 

environmental consequences of federal actions will lessen. The law requires the agencies 

to calibrate not only the potential effects of the proposed action but also alternative plans 

and their potential environmental effects, including a no action alternative. For this 

reason, NEPA is one of the widely used vehicles for capturing all impacts and 

alternatives and ultimately informing the decision-making process for the project 

(Schang, 2018). On the other hand, the statute has been criticized for requiring too much 

time and resources in cases where the more extensive Environmental Impact Study (EIS) 

is required.  

There are two important requirements under a NEPA analysis: an agency must 

consider all environmental effects which are reasonably foreseeable, and an agency must 
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take a hard look at the proposed action and the potential resulting environmental effects 

(Schang, 2018). If the agency does not adhere to these standards under NEPA, then 

courts reviewing the agency action under the APA will determine the decision to be 

arbitrary and capricious. These two doctrines are relevant to how the agency is mandated 

to protect the environment in the face of scientific uncertainty as part of the greater US 

national environmental policy. Each of these two standards is elaborated below. 

a. Reasonably Foreseeable Standard 

40 C.F.R. (Code of Federal Regulations) § 1502.21 (2020) provides guidelines for 

agencies to follow when relevant information is incomplete or unavailable. Specifically, 

the guidelines address when an agency is evaluating the potential adverse effects on 

human environment for the EISs, but with incomplete or unavailable information. If such 

incomplete information is essential to assessing reasonably foreseeable significant 

adverse impacts, 40 C.F.R. §1502.21(2020) requires that the agency make clear that the 

relevant information is lacking.  

The phrase reasonably foreseeable significant adverse impacts is further clarified in 

43 C.F.R. § 46.30 (2020).56 The definition in 43 C.F.R. § 46.30 (2020) is essentially the 

definition of reasonably foreseeable standard, which describes the considerations that 

must go into the environmental impact analysis. This standard is very relevant to any 

environmental impact analysis related to climate change and climate modeling:  

Reasonably foreseeable future actions include those federal and non-federal activities 

not yet undertaken, but sufficiently likely to occur, that a Responsible Official of 

ordinary prudence would take such activities into account in reaching a decision. 

These federal and non-federal activities that must be taken into account in the 

analysis of cumulative impact include, but are not limited to, activities for which 

there are existing decisions, funding, or proposals identified by the bureau. 

                                                 
56 43 C.F.R. § 46.30 (2020) provides definitions for the terms used in 40 C.F.R. § § 1500-1508. 

https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=81a85eadfbd9153e82c612ec07ae77f2&mc=true&n=pt40.37.1502&r=PART&ty=HTML#se40.37.1502_121
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Reasonably foreseeable future actions do not include those actions that are highly 

speculative or indefinite (43 C.F.R. § 46.30). 57 

 

As the court in CBD v. BLM (2013) describes, NEPA requires an agency to "evaluate 

all reasonably foreseeable environmental effects of its actions," including both direct 

effects and indirect effects, which are still reasonably foreseeable. Center for Biological 

Diversity v. Bureau for Land Management, 937 F.Supp.2d 1140, 1155 (N.D.Cal 2013). 

The concept of reasonably foreseeable-ness comes from the definitions of "effects" (to be 

used synonymously with impacts (40 C.F.R. § 1508.1), which are caused by whatever 

action is the subject of an environmental protection question (Schang, 2018). This 

definition is applied under NEPA when it requires an agency to make a determination 

based on the "effects" of an action in question. As such, the 1978 version of Council of 

Environmental (CEQ) regulations defined "effects" in this context as including both (a) 

direct effects, which are caused by the action in question and "occur at the same time and 

place" and (b) indirect effects, which are caused by the same action in question but "are 

later in time or farther removed in distance, but are still reasonably foreseeable." Thus, 

the reasonably foreseeable standards were applied when an agency is required to consider 

the effect as an indirect effect under NEPA (National Environmental Policy Act of 1969, 

§2 et seq.; 40 C.F.R. § 1508.1.). 

An effect is reasonably foreseeable when "there is a reasonably close causal 

relationship between the agency’s action and the environmental effect." CBD v. BLM 

                                                 
57 On July 16th, 2020, the CEQ overhauled its NEPA regulations and altered its definition for reasonably foreseeable standard (link). 

Update to the Regulations Implementing the Procedural Provisions of the National Environmental Policy Act, 85 Fed. Reg. 43304 

(July 16, 2020).The new definition of reasonably foreseeable is “sufficiently likely to occur such that a person of ordinary prudence 

would take it into account in reaching a decision.” (40 C.F.R. 1508.1 (2020)). The CBM v. BLM (2013) and Mayo Foundation v. 

Surface Transportation Board (2006) cases referred to the 1978 version of the reasonably foreseeable standard as discussed above, not 

the 2020 version. 

https://www.federalregister.gov/documents/2020/07/16/2020-15179/update-to-the-regulations-implementing-the-procedural-provisions-of-the-national-environmental
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(2013) at 1155. The court in CBD v. BLM (2013) reversed the BLM’s lease sale as 

arbitrary and capricious where the agency only analyzed a single scenario and there was 

evidence in the agency record that other scenarios were reasonably foreseeable due to 

changing fracking industry-related markets. Essentially, the agency’s decision was 

arbitrary and capricious because it failed to consider all reasonably foreseeable effects of 

the lease sale. CBD v. BLM (2013), at 1155-56.  

Conversely, the court in Mayo Foundation v. Surface Transportation Board (2006) 

upheld an environmental impact statement by the Surface Transportation Board. The 

Board used the National Energy Modeling System to estimate the effects on national and 

regional air quality and emissions of a railroad expansion product. However, it could not 

extend this analysis to local levels of pollution because such an analysis would be merely 

speculative, on the basis that the STB had already extensively discussed all reasonably 

foreseeable effects of the action to the extent required under NEPA. Unlike in CBD v. 

BLM (2013), the court determined here that alternative situations were not reasonably 

foreseeable, and thus did not require further analysis to pass the arbitrary and capricious 

standard. Mayo Foundation v. Surface Transportation Board, 472 F.3d 545, 554-55 (8th 

Cir. 2006). 

b. Hard Look Standard 

The second pertinent NEPA requirement is a mandate for agencies to consider the 

environmental consequences of their actions with a hard look (rather than, i.e., a "passing 

glance"). The "hard look" doctrine requires that administrative agencies apply reasoned 

decision-making when implementing their statutory mandate.  

Congress in enacting NEPA… did not require agencies to elevate environmental 

concerns over other appropriate considerations. Rather, it required only that the 
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agency that a "hard look" at the environmental consequences before taking a major 

action. Baltimore Gas and Electric Co. v. NRDC, 462 US 87, 97 (1983). 

 

Judicial action is required when a judge learns that an agency has not taken the 

necessary "hard look" when dealing with a particularly important issue entrusted to it 

(Greater Boston Television Corp. v. F.C.C., 444 F.2d 841, 851 (DC Cir. 1970)). 

However, as long as the court is satisfied that the agency "has taken a hard look at the 

issue with the use of reasons and standards, the court will uphold its findings…if the 

agency’s path may reasonably be discerned." Greater Boston Television Corp. at 851. 

NEPA requires government agencies to analyze the environmental impact of their 

actions, and likewise, this analysis should be carried out by a hard look at the 

environmental impact of the action in question. For example, related to agencies’ reviews 

of environmental impacts of their actions specifically in compliance with NEPA, judges 

have interpreted such a hard look to require "a presentation of the environmental risks 

incident to reasonable alternative courses of action." NRDC v. Morton, 458 F.2d 827, 

834 (DC Cir. 1972).  

These two important requirements under a NEPA analysis – reasonably foreseeable 

standard and a hard look standard – are the most relevant parts of NEPA review for the 

research question for this essay: how do courts frame scientific uncertainty around 

climate change? Both standards have the potential to trigger disputes in which the issue 

of scientific uncertainty figures prominently.  In such cases, courts determine if the 

agency followed these NEPA standards when faced with scientific uncertainty. If the 

agency failed to follow these standards, then courts must determine the agency decision 

to be arbitrary and capricious. 
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In sum, Step 7 completed the conceptual framework for the qualitative analysis in this 

essay. The framework is a spectrum demonstrating how much deference a court grants to 

the agency in a given case. This conceptual framework was used as a methodological 

paradigm that I then used to assess the judicial decisions of each of the 54 cases. There 

are two main legal standards under APA § 706 that pushed an agency’s action from 

deserving deference to being deemed unreasonable: arbitrary and capricious standard and 

statutory procedural requirements. For ESA and NEPA, these refer to the BAS standard 

under ESA and the hard look and reasonably foreseeable standards under NEPA.    

Step 8: Developing a Coding Structure and Code 

The data analysis in the qualitative part of the essay refers to the process of finding 

and describing the patterns in textual data – commonalities found in courts’ framing of 

scientific uncertainty. This analysis entailed 1) coding (Step 8), and 2) theme 

identification (Step 9). Each of these steps is defined and explained below.  

Step 8 – coding the textual data – followed a two-step process: constructing a coding 

structure and applying the coding structure. The first task under Step 8 was to construct a 

coding structure according to the conceptual framework. The coding structure, as 

explained in Essay #2, is a hierarchical structure of the identified concepts in the 

conceptual framework. The coding structure used for this essay is shown in Table 12. The 

codes – Law and Legal Standards – and their sub-codes are essentially the conceptual 

framework turned into simplified labels. The code Uncertainty refers to the language that 

judges used to describe scientific uncertainty. The code Science Types are basically the 

labels used to describe the scientific evidence that the judges took into account when 
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deciding a lawsuit. As explained in the case selection strategy, all cases (n=54) studied in 

this essay discussed the implications of scientific uncertainty in their decisions.  

Table 12. Coding Structure 

Code Sub-code 

Law 

NEPA 

ESA 

APA 706 
Other 

Legal Standards 

APA 706(2)(a) Arbitrary and Capricious Standard 

APA 706(2)(d) Procedural Requirements 

ESA – Best Available Science Standard 
NEPA – Hard Look Standard 

NEPA – Reasonably Foreseeable Standard 

Other 

Uncertainty 

In Legal Standards (e.g., beyond reasonable doubt etc.) 

In Scientific Standards 

Likelihood (e.g., very likely, unlikely, etc.) 
Confidence (e.g., high confidence, low confidence, etc.) 

Other 

Science Types 

Socioeconomics 

Economic cost & benefits 
Other 

GHG emissions 
Climatology 

Air pollution 

Other 
Biodiversity 

Critical habitat of endangered species 

Population of endangered species 
Other 

Other 

Court Decision 

Deference 

No Deference 

Other (e.g., Standing) 

 

The second task in Step 8 was to code the textual data (i.e., court opinions) using 

NVivo. Coding is a process of systematically breaking down the data into smaller 

analyzable units by applying the coding structure to the entire database. The 54 court 

opinions were coded using QSR NVivo ver. 12. In Table 13, an example of the process of 

coding is demonstrated. In other words, I read through the 54 cases and found the 

relevant topics in the coding structure, coding the sentences/paragraphs as described in 

Table 13.   
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Table 13. An example of the coding process 

 

 

In Step 8, I applied the coding structure to the court decisions from the 54 cases. The 

coding process rendered the following: 21 cases for no deference, 29 for deference, and 

four for others (i.e., both or none).   

Step 9: Theme identification 

After the coding process was done, Step 9 served to identify themes – general 

insights, key findings, or conceptual links – between codes. As explained in Essay #2, 

themes are different from codes because, while codes are words or labels, themes are 

phrases or sentences that describe the meaning of those words and labels in relation to the 

research question. Theme identification is one of the most fundamental and important 

steps in qualitative research but also one of the most mysterious (Ryan, 2003). Once 

again, qualitative researchers usually struggle to describe this fundamental part of their 

research because the theme itself reflects abstract and fuzzy constructs found in data. 

There are numerous academic articles solely on discussing the definition and the 

implications of themes used in qualitative research, but generally, a theme describes a 
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recurring regularity emerging from the analysis of qualitative data with a structural 

meaning (Brink & Wood, 1994; Streubert & Carpenter, 1995; Polit & Hungler, 1997; 

Dempsey & Dempsey, 1996; Wilson, 1993, as cited in DeSantis and Ugarriza (2000)). 

For this essay, I used the same theme identification technique as I did in Essay #2, 

which is to identify a theme based on the following four characteristics: 1) how often it 

appears in data, 2) how pervasive it is across opinions, 3) how intensely it is discussed, 

and 4) how important it is theoretically.   

While the first, second, and fourth characteristics are self-explanatory, I want to 

clarify how I applied the third characteristic, the intensity of discussions, to the textual 

data. The intensity of a discussion around scientific uncertainty is an important indicator 

of a theme, and there are a number of factors that raise the level of intensity of a 

discussion: length, tone, and word choice. A good example of this would be a judge’s 

description of an agency decision in Crow Indian Tribe v. United States, 343 F.Supp.3d 

999 (D. Mont. 2018). The judge said, "Given the context surrounding the Greater 

Yellowstone segment delisting, the Service's argument […] is simplistic at best and 

disingenuous at worst. Again, the Service cannot abuse its power to "delist an already-

protected species by balkanization."" (emphasis added). Using a somewhat unique but 

strong-meaning adjective like "balkanization" thus signaled a high level of intensity in 

the judge’s opinion, which made it stand out when read. By calling the agency’s approach 

balkanization, the court ruled that the agency "entirely failed to consider an important 

aspect of the problem" (Crow Indian Tribe (2018)) and failed to consider how reduced 

protections in the Great Yellowstone Ecosystem would impact the other grizzly 

populations. This quote effectively describes the second section of the APA 706(2)(a) 

https://journals.sagepub.com/doi/pdf/10.1177/019394590002200308
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arbitrary and capricious standard (i.e., "failed to consider an important aspect of the 

problem"). As I identified the themes, I noted the court’s strong tone (i.e., using 

adjectives like ‘simplistic’ and ‘disingenuous’) and paid it special attention. I then 

compared it with other court opinions also referring to this factor of the APA 706(2)(a) 

and co-assessed with the length/intensity of discussions.  

I found a total of eight themes in Step 9 (see Table 14). Five themes stemmed from 

the two extreme polar clusters of court opinions – deference and no deference – and the 

other three themes emerged from the middle cluster. The three themes in the middle 

cluster indicate what triggers the in-depth discussion around scientific uncertainty in 

court opinions. The decisions located on each end of the spectrum, on the other hand, had 

fewer implications for scientific discussion and were often based on clear legal reasoning. 

Although I will acknowledge the findings from each end of the spectrum, I will focus 

more on the middle cluster to analyze what triggered judges to pay more attention to 

science, and how such attention affected the outcomes of lawsuits. 

Findings 

Assessing the research question for this essay – in the process of translating scientific 

findings into legal language, how do courts address scientific uncertainty – I found that 

most issues around scientific uncertainty are interlinked with issues around how much 

deference should be granted to agencies. This is in part explained through the separation 

of powers doctrine – by electing to defer to an executive agency rather than overturning 

the agency action when an issue is up to the discretion of an agency, courts recognize the 

expertise of the agency and respect the independence of the executive and judicial 

branches. However, even though deference is the judicial default when it comes to 
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technical and scientific findings of fact, there were specific recurring themes worth 

highlighting within the cluster of cases in which the judges strongly deferred to agencies. 

Similarly, there were recurring themes within the clusters of decisions clearly finding 

agency actions arbitrary and capricious, and so not worthy of deference. Decisions were 

divided into three clusters according to the conceptual framework laid out above – 

deference, middle, and no deference. As defined in the conceptual framework, each 

cluster represents both the decision and the volume of discussion around scientific 

uncertainty. The two ends of the spectrum – deference and no deference – represent court 

rulings that either deferred or did not defer to agencies, but with little to no engagement 

with the science underlying the agency action. Court opinions in both clusters showed 

much less scientific discussion than those categorized in the middle cluster. The middle 

cluster represents the range of cases in which the court discusses scientific uncertainty in 

depth. Put another way, all of this means that the middle cluster is the group of cases in 

which the most dynamic (and interesting) scientific debate occurred.  

Under each cluster, I found two to three recurring themes, totaling eight themes for 

the findings section. I will elaborate on each of the themes below.  

Table 14. Themes found under each cluster 

CLUSTERS Deference  Middle: Warranting in-depth 

deliberation 

No Deference  

# Cases  26  13  15 

THEMES  Plaintiffs failed to identify 

alternative (or more credible) 

science 

 Agency checked all the “boxes”  

 Undisputed science from the 

scientific community 

 Stale data 

 Contradiction within agency 

decision 

 Agency failed to make a 

rational connection 

 Agency failed to consider an 

important aspect of the problem 

 Agency’s explanation was 

implausible 

 

1. DEFERENCE CLUSTER 

The first set of themes demonstrate the conditions in which the courts defer to 

agencies despite scientific uncertainty in agency decisions. Courts, by default, defer to 
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the agencies regarding the scientific and technical matters (Baltimore Gas & Electric Co. 

(1983); Zero Zone, Inc. v. DOE, 832 F.3d 654, 668 (7th Cir. 2016); NRDC v. US Nuclear 

Regulatory Commission, 823 F.3d 641, 649 (D.C. Cir. 2016)). Specifically related to 

scientific uncertainty, courts typically start from deference and then look at whether 

plaintiffs’ claims regarding what might have been wrong with the agencies’ decision-

making process hold merit, usually using the roadmap set out by APA§706(2). If the 

court does not find anything specifically wrong with the agency’s process, it will defer to 

an agencies’ position on a matter. The analysis found 29 cases where courts deferred to 

agencies regarding a scientific matter (as found in the quantitative analysis shown in 

Graph 5). There are two themes that correspond to the two prominent reasons courts 

decide to maintain deference to an agency regarding an issue of scientific uncertainty. As 

mentioned above, the decisions located on each end of the spectrum – including the 

deference cluster –had fewer implications for scientific uncertainty and were often based 

on legal reasoning. However, the themes found in this cluster showed how courts decided 

cases on entirely legal grounds when the dispute clearly had scientific implications and 

called for scientific investigation.  

Theme 1: Plaintiffs failed to identify alternative (or more credible) science  

First, courts deferred to agencies when plaintiffs failed to identify more credible 

science than that used by the agency despite the poor quality of agency science. These 

cases included those rulings in favor of an agency due to plaintiffs’ failure to present a 

strong case against the agency’s use of science or treatment of scientific uncertainty. If 

the plaintiffs could not provide any other existing data that was arguably better or as good 

as that used by the agency in order to compete with the agency’s science, while at the 
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same time suggesting that the agency’s process was faulty because it failed to consider 

the best available science, judges most likely deferred to the agency because the failure to 

identify any better science made the claim a non-starter.  

This implies that a challenge brought against the science used by the agency must 

entail two parts in order to succeed: 1) proving the agency’s failure to use the best 

available science and 2) providing the best available science. There were many court 

rulings that deferred to the agencies because of a plaintiff’s failure to deliver on both 

prongs of this argument. 

The first part of the hurdle is proving the agencies’ scientific insufficiency (e.g., 

outdated, incorrect, or otherwise not the best available). The plaintiffs needed to pinpoint 

the science used by the agency and demonstrate that it is not the best available science. In 

many of the cases analyzed, the plaintiffs argued that the methods or data used by an 

agency needed to be updated, but failed to further demonstrate how the science fell short 

of what was required by law. As judges said,  

[P]laintiffs have not demonstrated that the US Forest Service [USFS]'s analysis 

overall failed to take the required hard look under NEPA. Earth Island Institute v. 

Gibson, 697 F.3d 1010, 1023 (9th Cir. 2012). 

 

While the [plaintiffs] would have liked the [agency] to conduct a further study… they 

offer no reason to question the accuracy or adequacy of the study that was conducted. 

We therefore defer [to the agency]. City of Los Angeles v. National Highway Safety 

Administration, 912 F.2d 478, 490 (D.C. Cir. 1990). 

 

Plaintiffs have presented no scientific evidence or recorded scientific observations to 

support their assertions that BLM's leasing decisions will present a threat of climate 

change impacts on lands near the lease sites. Montana Environmental Information 

Center v. United States Bureau of Land Management, No. CV-11-15-GF-SEH, 2013 

WL 11323877, at *6 (D.Mon. Aug. 31, 2015). 
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Second, even if the plaintiffs could pinpoint the allegedly inadequate scientific 

analysis and explain why it was inadequate, the plaintiffs must provide their reasons for 

arguing their science was more credible, and the agency should replace their science with 

the proposed science. In some ways, this connects to the first stage of the argument 

because, often, the best way to prove such inadequacy is by presenting courts with the 

best available science, which the agency should have used instead. When deferring to 

agencies, the judges claimed: 

Plaintiffs refer to "published research by Bailey and Germano (2015)," but do not 

explain why this data is better than that relied upon by [the agency]. Nor does 

[Plaintiffs'] motion explain how Bailey and Germano (2015) undermines FWS's 

conclusion that the project will not alter most of the local distribution of the blunt-

nosed leopard lizard. Defenders of Wildlife v. U.S. Fish & Wildlife Service, No. 16-

CV-01993-LHK, 2016 WL 4382604, at *22, (N.D.Cal. Aug. 17, 2016). 

 

A party challenging the USFS’s scientific analysis cannot simply "cite studies that 

support a conclusion different from the one the USFS reached" and must instead 

provide "scientific studies that indicate the USFS’s analysis is outdated or flawed. 

Alliance for the Wild Rockies v. Pena, 865 F.3d 1211, 1221 (9th Cir. 2017). 

 

These court rulings show that if the challenges are brought to the agency’s use of a 

certain source of science, the challenge must be supported with a more credible 

alternative science (e.g., best available science), just as an agency is to use. If courts are 

not convinced that the alternative science is clearly better (or more certain) than the 

agency’s science, courts will very likely grant deference to agencies.  

Theme 2: Agency checked all the “boxes” 

Second, even when plaintiffs did provide an alternative credible source of science, 

many cases still showed that the judges deferred to the agencies because the agency 

passed the arbitrary & capricious test – which is APA 706(2)(a). The arbitrary & 

capricious test, as mentioned above, is made up of the State Farm factors. The first part of 
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the test is in the preamble of the State Farm factors – the rational connection – which is 

the first and foremost test that courts apply, requiring that the agencies have made a 

rational connection between the scientific evidence before them and their decision in the 

records. If courts find an agency failed to make such a connection, the four factors 

established in the State Farm case (Motor Vehicle Manufacturers Association of the 

United States, Inc. v. State Farm Mutual Automobile Insurance Company, 463 US 29 

(1983)) provide the reasons for how it might have failed in violation of APA §706(2)(A).  

In the cases under this theme, plaintiffs typically challenged the agency’s choice of 

scientific approach, including its forecast models, research methodology, or data, and 

provided a better approach. However, as long as the agency "considered the relevant 

factors and articulated a rational connection between the facts found and the choices 

made," (Burlington Truck Lines, Inc. v. United States, 371 U.S. 156, 168 (1962)) courts 

must defer to the agency’s expertise. In short, this is because Congress granted the 

agency the power to interpret the statute and execute it, and so, under the APA, a court 

cannot overrule Congress’ will and replace the agency’s decision unless a court can 

clearly determine there is no rational connection between facts and agency action. Courts 

in these cases emphasized that the court’s role was not to rule on technical matters; as 

long as the agency had not committed anything leading to an arbitrary & capricious 

finding, the court should not interfere with the technical matters. For example, in Amigos 

Bravos v. BLM (2011), the agency was accused of violating NEPA procedure because 

the agency did not perform any quantitative emissions analysis before approving oil and 

gas lease sales on federal land. The court said "BLM did not perform any quantitative 

emissions analysis for the lease sales or quantify their effect on the region's ambient 
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ozone concentrations; yet, NEPA does not require this type of detailed analysis at the 

leasing stage." Amigos Bravos v. Bureau of Land Management, No. 6:09-cv-00037-RB-

LFG, 2011 WL 7701433, at *13 (D.N.M. Aug. 3, 2011). The agency was given deference 

because the agency presented a rational connection between its sources of science and its 

decisions, and the court simply ruled, "NEPA does not require this type of detailed 

analysis at the leasing stage." Amigos Bravos v. BLM at *13. Furthermore, judges from 

multiple cases mentioned: 

Courts are not in a position to decide the propriety of competing methodologies ... but 

instead, should determine simply whether the challenged method had a rational basis 

and took into consideration the relevant factors… This is particularly true when the 

dispute involves a technical judgment within the agency's area of expertise. Hillsdale 

Env. Loss Prevention, Inc. v. U.S. Army Corps of Engineers, 702 F.3d 1156, 1178 

(10th Cir. 2012). 

 

Where there are conflicting expert opinions, it is not the Court's role to determine 

which scientific studies an agency must credit. Protect Our Communities Foundation 

v. Jewell, No. 13CV575 JLS (JMA), 2014 WL 1364453, at *11, (S.D.Cal. Mar. 25, 

2014). 

 

[I]f the agency considers the factors and articulates a rational relationship between the 

facts and the choice made, its decision is not arbitrary & capricious. Sierra Club v. 

FHWA, 715 F.Supp.2d 721, 728 (S.D.Tex. 2011). 

 

This becomes interesting when courts disagreed with the agency’s action but still 

deferred based on the agency’s satisfactory justification of its action. As mentioned by 

numerous judges, although the court should inquire into the justification, the ultimate 

standard of review should be a narrow one. For example, a judge in Colorado River 

Indian Tribes v. Department of Interior (2015) ultimately deferred to the agency by 

saying the agency gets deference even if the court disagrees with the agency’s choice of 

science. Colorado River Indian Tribes v. Department of Interior, No. ED CV14-02504 

JAK (SPx), 2015 WL 12661945, at 15 (C.D.Cal. June 11, 2015).In other words, as long 
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as the agency can rationalize its choice of models, methodologies, and data, courts should 

avoid making a definitive ruling against the accuracy of those approaches, even if courts 

are not wholly convinced by the rationalization.  

[E]ven when an agency explains its decision with less than ideal clarity, a reviewing 

court will not upset the decision on that account if the agency's path may be 

reasonably discerned. Colorado River Indian Tribes at 15. 

 

When specialists express conflicting views, an agency must have discretion to rely on 

the reasonable opinions of its own qualified experts even if, as an original matter, a 

court might find contrary views more persuasive. Idaho Rivers United v. United 

States Army Corps of Engineers, No.C14-1800JLR, 2016 WL 498911, at *19 

(W.D.Wash. Feb. 9, 2016). 

 

The two themes in the deference cluster showed that the scientific dispute against the 

agencies ends in a high degree of deference to agencies unless two conditions are met: 1) 

the plaintiffs pointed out the agency’s failure and convinced the court that they have a 

more credible source of science, and 2) the agency did not pass the arbitrary and 

capricious test (i.e., State Farm factors). The cases under this theme often showed 

extreme degrees of deference granted to agencies. Such degree of deference demonstrates 

judges’ reluctance to evaluate the scientific uncertainty themselves, and, therefore, when 

there is a justification – even minimal – allowing a judge to defer to the agencies, a judge 

is likely to do so.   

2. NO DEFERENCE CLUSTER 

On the other end of the spectrum, there was the no deference cluster of court 

opinions. These decisions were largely based on findings of agencies acting arbitrarily 

and capriciously under the standards set out in APA § 706(2)(a) or the procedural 

requirements under APA § 706(2)(d). The court opinions showed that the judges 

discussed multiple reasons (e.g., State Farm factors or procedural requirements) for the 
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decisions, and the reasons were often not mutually exclusive. Thus, an agency action 

could be denied deference based on a mix of reasons listed under both §706(2)(a) and (d). 

There were three themes that emerged from this cluster: 1) agency failed to make a 

rational connection, 2) agency failed to consider an important aspect of the problem, or 3) 

agency’s explanation was implausible. I want to emphasize that these three themes are 

not mutually exclusive, and they should be understood as the most frequently mentioned 

reasons for no deference being granted to agencies.  

Theme 1: Agency failed to make a rational connection between its record and its 

action  

 

First, judges denied deference when the agency failed to make a rational connection 

between the record before it and the action it took, as required under the arbitrary & 

capricious test (i.e., the preamble of State Farm factors). As mentioned above, on judicial 

review, an agency must explain its action challenged in a federal court, and a reviewing 

court must consider whether such an action was taken arbitrarily and capriciously, and 

thus in violation of APA §706. After a court concludes there is no rational connection 

between the agency record and action taken, the court determines which one of the State 

Farm factors is applicable in ruling the agency action as arbitrary and capricious.  

In the cases under this theme, judges acknowledged that the agencies are typically 

entitled to deference, but courts could not find the connection between their reasoning 

and their decisions in order to justify such deference in the particular case. In these cases, 

the agencies showed no explanation of their methodologies or did not discuss the 

implications of the scientific uncertainty at all, so that judges could not find a rational 

connection between the agency action and the evidence before the agency at the time it 
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took such an action. See Center for Biological Diversity v. BLM (2013); League of 

Wilderness Defenders/Blue Mountains Biodiversity Project v. Connaughton, No. 3:12-

cv-02271-HZ, 2014 WL 6977611, at *9 (D. Or. Dec. 9, 2014); WildEarth Guardians v. 

DOI, 205 F.Supp.3d 1176 (D.Mon. 2016); Buffalo Field Campaign v. Zinke, 289 

F.Supp.3d 103 (D.C.Cir. 2018). In League of Wilderness Defenders/Blue Mountains 

Biodiversity Project v. Connaughton, the judge said: 

While acknowledging that the agency is entitled to considerable deference, the Court 

finds that the [agency] failed to provide any explanation in the record as to why it 

chose a smaller area [for its analysis on] the cumulative impacts of the Project on the 

[endangered species]. The Court cannot defer to the agency when there is an absence 

of evidence supporting the agency's decision… [T]he court must independently 

review the record and determine whether the agency made a reasoned decision based 

on its evaluation of the evidence. And, the Court cannot "defer to a void" of evidence. 

League of Wilderness Defenders/Blue Mountains Biodiversity Project at *9. 

 

In the 54 lawsuits, agencies often justified their decisions without fully evaluating the 

uncertainty embedded in the scientific information they used. As emphasized in the quote 

above, if the agency provided no clear explanation for its decision – e.g., including or 

excluding a certain part of the scientific evidence – courts must not grant deference. 

Theme 2: Agency failed to consider an important aspect of the problem  

There were many rulings based on the second State Farm factor under the arbitrary & 

capricious standard – entirely failing to consider an important aspect of the problem. In 

these cases, judges ruled that the agency did not consider an alternative methodology 

(data, model, or other quantitative or qualitative methodology) that should have been 

included in the basis of their decision. In many cases (Center for Biological Diversity v. 

Dept. of Interior, 563 F.3d 466 (D.C.Cir 2009); Center for Biological Diversity v. 

National Highway Safety Admin., 508 F.3d 508, 534 (9th Cir. 2008); Greater 
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Yellowstone Coalition v. Servheen, 665 F.3d 1015 (9th Cir. 2011); High Country 

Conservation Advocates v. USFS, 52 F.Supp.3d 1174 (D.Colo. 2014); Permian Basin 

Petroleum Association v. DOI, No. MO-14-CV-50, 2015 WL 12910553 (W.D.Tex. Jun. 

24, 2015); North Dakota v. EPA, 136 S.Ct. 999 (2016); Crow Indian Tribe v. US at 37 

(2018)), judges pointed to the alternative methodology (e.g., quantitative v. qualitative) 

when regarding scientific uncertainty, to demonstrate that alternative methodologies must 

still be acknowledged despite differing levels of scientific certainty around a topic.  

[Agency]'s reasoning is arbitrary & capricious because it has monetized other 

uncertain benefits, such as the reduction of criteria pollutants, crash, noise, and 

congestion costs, and "the value of increased energy security," [while failing to 

monetize CO2 reduction benefits as ‘too uncertain’]. Center for Biological Diversity 

v. National Highway Safety Admin., 508 F.3d 508, 534 (9th Cir. 2008). 

 

On a more specific level, judges also pointed to the specific data source that the 

agency should have included in their models. As one can observe from the quote, the 

judges in these cases are more meticulous in evaluating how the agency evaluated the 

scientific uncertainty. In such cases, they pinpointed a specific data source and ruled 

against the agencies for not considering them in their models.  

The Service must rationally explain why the uncertainty regarding the impact of 

whitebark pine loss on the grizzly counsels in favor of delisting now, rather than, for 

example, more study. Otherwise, we might as well be deferring to a coin flip… [and] 

now that this threat has emerged, the Service cannot take a full-speed ahead, damn-

the-torpedoes approach to delisting—especially given the ESA’s "policy of 

institutionalized caution." Greater Yellowstone Coalition v. Servheen, 665 F.3d 1015, 

1030 (9th Cir. 2011). 

 

This theme differed from the first theme, which implied a yes-or-no question – did 

the agency make a rational connection between its decision and its evidence? This theme 

revolved around a slightly different question – are all important aspects (e.g., scientific 
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uncertainty) of the problem considered for the evidence? Thus, the decisions in this 

theme were mostly based on failing to consider an important aspect of the problem, 

which specifically pinpointed to the agencies’ failure to include the appropriate evidence.  

Theme 3: Agency’s explanation was implausible 

On a more extreme level, in the third theme, courts often called the agency decision 

implausible, which is related to the fourth State Farm factor. When courts found an 

agency’s interpretation of the scientific evidence clearly in error, courts ruled the agency 

action as arbitrary and capricious. In these cases, judges ruled the agency wrongly 

interpreted science even though the agency did try to justify their reasons for making the 

decisions despite the uncertainty in the evidence.  

Ultimately, the Service's analysis of Copeland (2010),58 as the precursor to McKelvey 

(2011),59 is not merely the product of differing interpretations among Service staff; 

rather, it is an implausible misinterpretation that runs counter to the intent of the 

study. As such, the Service's dismissive interpretation of Copeland (2010) was 

arbitrary and capricious, and cannot serve as the basis for discounting the wolverine's 

snow-related denning requirements. Defenders of Wildlife v. Jewell, 176 F.Supp.3d 

975 (D.Mont. 2016). 

 

…but a tool is and was available: the social cost of carbon protocol… Therefore the 

FEIS, on its face, offers a factually inaccurate justification for why it omitted the 

social cost of carbon protocol. A tool existed, and indeed it was in the draft EIS. This 

justification "runs counter to the evidence before the agency [and] is so implausible 

that it could not be ascribed to a difference in view or the product of agency 

expertise...." High Country Conservation Advocates v. U.S. Forest Serv., 52 

F.Supp.3d 1174, 1191 (D.Colo. 2014). 

 

[N]otably absent from the FEIS is any evidence that the Bureau reviewed [scientific] 

information and reached a particular conclusion regarding the environmental effects 

of fracking. (Los Padres Forest Watch et al. v. US BLM, 2016) 

 

[T]he [district] court concluded that the FEIS's analysis was flawed in three respects: 

it "failed to analyze the environmental impact of natural gas development…;" it 

                                                 
58 Copeland et al. (2010) The bioclimatic envelope of the wolverine (Gulo gulo): do climatic constraints limit its geographic 

distribution?, 88 Canadian J. Zoology, p. 233-246. 
59 McKelvey et al. (2011), Climate change predicted to shift wolverine distributions, connectivity, and dispersal corridors, 21 

Ecological Applications, no. 8, p.2882-2897. 
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"failed to determine whether missing information identified by the agency was 

relevant or essential…;" and it "failed to determine whether the cost of obtaining the 

missing information was exorbitant, or the means of doing so unknown." Native 

Village of Point Hope v. Jewell, 740 F.3d 489, 495 (9th Cir. 2014). 

 

The three themes described above in the no deference cluster of cases showed that 

courts were not likely to grant deference when any of the following three conditions were 

met: there was no rational connection between facts and agency decisions; agencies failed 

to consider an important aspect of the problem; and the courts disagreed with the 

agencies’ interpretations of the scientific source. All three themes were closely related to 

agencies’ inadequate framing of scientific uncertainty. The first theme corresponds to the 

preamble of the State Farm Factor (i.e., “ensure that a rational connection between the 

records and the decision is made”), and the second and third themes correspond to the 

second (i.e., “entirely failed to consider an important aspect of the problem”) and the 

fourth (i.e., “is so implausible that it could not be ascribed to a difference in view or the 

product of agency expertise”) State Farm Factors. Many of the rulings in this cluster 

showed that the judges were strongly convinced that the agencies were shirking their 

responsibilities by labeling any and all discussion of future environmental effects as too 

uncertain.  

3. MIDDLE CLUSTER: Warranting In-Depth Deliberation 

The middle cluster refers to the cases in which judges took the scientific uncertainty 

further than the two previous clusters and discussed it extensively in the opinions. 

Regardless of the final outcome, the framing of scientific uncertainty was extensively 

explored by courts and this process was recorded in the opinion. The themes that 

emerged from this cluster indicated that there were a few concepts that triggered the 
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judges to engage in lengthy discussions around scientific uncertainty. In the cases under 

this theme, the judges appeared to struggle with the implications of the scientific 

uncertainty and how it should have been addressed by the agencies. There were three 

prominent themes in this section: 1) undisputed science from the scientific community, 2) 

agency used stale data, and 3) agency had contradictions between evidence and decision. 

Theme 1: Undisputed science from the scientific community  

The first theme indicated that when the relevant scientific information is widely 

undisputed in the scientific community, the judges are more likely to weigh it heavily 

even though the opposing side disputed the uncertainty of the relevant scientific 

information (e.g., climate projections in IPCC models). In these cases, the judges pointed 

out that the subject matter was well-established within the scientific community, based on 

the judges’ scrutiny of how the model/data/information is perceived by that community. 

There were two sources of such well-established science: 

1) IPCC reports and the climate models used in those reports 

2) Scientific models used by other agencies. Examples include: 

a. The NOAA Environmental Modeling System (NEMS) climate modeling 

technology 

b. The social cost of carbon modeling (NHTSA, OECD, US Interagency 

Working Group (IAWG), UK Department for Environment, Food and 

Rural Affairs60)  

 

First, the judges largely viewed IPCC reports as a credible scientific source in the 

field of climate change. There were a number of cases where the judges ruled in favor of 

the agencies because the agencies cited IPCC reports and used IPCC climate models. The 

IPCC reports were described as the "most widely accepted" (In re Polar Bear Endangered 

                                                 
60 These are the agencies that developed and used the estimates of social cost of carbon (SCC), which were mentioned in the cases. 

The agencies that were accused of insufficiently applying the SCC models include: FERC, USFS, and EPA.    
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Species Act Litigation, 709 F.3d 1, 15 (D.C.Cir. 2013)), "consensus view" (Alaska Oil & 

Gas Association v. National Marine Fisheries Service, No. 4:14-cv-00029-RRB, 2016 

WL 1125744, at *13 (D.Alaska 2018)), or "best available science [in the climate change 

field]"(Alaska Oil & Gas Association v. Pritzker, 840 F.3d 671, 679 (9th Cir. 2016). If 

the agency was challenged for using IPCC models, the courts were likely to defer to the 

agency because the IPCC science was perceived as the most recent and legitimate 

scientific evidence.  

[Supporting an agency action] To the extent that the IPCC model suite represents a 

consensus view, there is relatively little uncertainty that warming will continue… We 

concluded that in this review of the status of the ringed seal, the climate projections in 

the IPCC’s AR4, as well as the scientific papers used in this report or resulting from 

this report, represent the best scientific and commercial data available to inform our 

assessment of the potential impacts from climate change. Alaska Oil & Gas 

Association v. Pritzker, No. 4:13-cv-00018-RRB, 2014 WL 3726121, at *15 

(D.Alaska 2014). 

 

[W]e adopted the D.C. Circuit’s holding that the IPCC climate models constituted the 

"best available science" and reasonably supported the determination that a species 

reliant on sea ice likely would become endangered in the foreseeable future. Alaska 

Oil & Gas Association v. Ross, 722 Fed.Appx. 666, 668 (9th Cir. 2018). 

 

Regarding scientific models used by other federal agencies, judges pinpointed to the 

specific technology or models adopted by the other agencies – mostly identified by the 

plaintiffs – and questioned why a defendant did not use or apply such models, 

demonstrating the judges’ regard for such science in the field.  

We do not owe the BLM any greater deference on the question at issue here because 

it does not involve "the frontiers of science." The BLM acknowledged that climate 

change is a scientifically verified reality. Climate science may be better in 2017 than 

in 2010 when the FEIS became available, but it is not a scientific frontier as defined 

by the Supreme Court in Baltimore Gas, i.e., as barely emergent knowledge and 

technology. Moreover, the climate modeling technology exists: the NEMS program is 

available for the BLM to use. WildEarth Guardians v. US Bureau of Land 

Management, 870 F.3d 1222, 1236 (10th Cir. 2017). 
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Here, however, undisputed expert testimony offered by [a co-operator of the Projects] 

calls into question the manner by which FWS utilized the two models to evaluate the 

impact of project operations... The Calsim II model was developed by [the co-

operators of the Projects] as a planning tool to simulate State Water Project and 

Central Valley Project operations. [O]ne of the agencies with special expertise in the 

use and application of Calsim II raised cautions and objects to the manner in which 

FWS used the model. San Luis Water Authority v. Salazar, 760 F.Supp.2d 855, 909 

(E.D.Cal. 2016). 

 

The decisions in this theme indicated that the judges were more likely to discuss 

science in depth when the dispute involved widely agreed science such as models and 

methodologies established in IPCC reports or by other agencies. In many cases, the 

opposing side raised questions about the certainty of such models and asserted that the 

model or data were too uncertain for the agency to rely upon. The judges ruled that these 

were well-established in the scientific community and, in the process of doing so, the 

judges usually provided lengthy discussion around how the models were perceived as the 

consensus view of the scientific community.  

Theme 2: Stale Data 

The second theme showed that when an agency was accused of using stale data in its 

decision-making, judges were more likely to scrutinize the implications of scientific 

uncertainty embedded in such stale data. When judges were convinced that the data or 

model used by the agencies was outdated,  judges refused to recognize it as the best 

available science and, thus, ruled that it is not in compliance with the BAS requirement of 

ESA or hard look standard of NEPA. The judges often used the following words to 

describe such data used by agencies: "inaccurate” (Natural Resources Defense Council v. 

Kempthorne, 506 F.Supp.2d  322 (E.D.Cal. 2007), "several-years-old” (Northern Plains 

Resources Council v. Surface Transportation Board, 668 F.3d 1067 (9th Cir. 2011)," "too 
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stale” (National Wildlife Federal v. National Marine Fisheries Service, 184 F.Supp.3d 

861, 875 (D.Or. 2016), "biased” (San Luis Water Authority v. Salazar, at 882), and 

"inadequate” (Desert Survivors v. DOI, 321 F.Supp.3d 1011, 1042 (N.D.Cal. 2018)). 

Conversely, in cases where the judges ruled in favor of agencies, they used the words 

including "accurate” (Northwest Environmental Advocates v. National Marine Fisheries 

Service, 460 F.3d 1125, 1147 (9th Cir. 2006) (Fletcher, J., dissenting)), "new” (Natural 

Resources Defense Council v. Zinke, 347 F.Supp.3d 465, 498 (E.D.Cal. 2018), "full and 

fair” (CBD v. BLM, No. CV-15-4378-MWF, 2016 WL 5172009 (C.D. Cal. 2016))" to 

describe the sufficiency of the agency data.  

In cases where judges ruled in favor of agencies accused of using out-of-date data, the 

judges – even though they would elaborate on their reasoning for why an agency’s 

science was not, in fact, stale – mostly concluded that the agencies were given deference 

because they had the authority to define their best available science, and were able to 

demonstrate the continued validity of the data on which the agency based its decision.  

[T]he 2007 data on cobble embeddedness used by the USFS was not stale given that 

it was collected after the Project analysis was begun in 2006. (Alliance for Wild 

Rockies v. Brazell, No. 3:12-cv-00466-MHW, 2013 WL 6200199, at 27 (D.Idaho 

Nov. 27, 2013); the lawsuit was filed in 2012 and decided in 2015). 

 

The LOWD plaintiffs argue that the data relied upon by the USFS are too vague or 

stale to support the conclusions drawn from it. In some contexts, NEPA's "hard look" 

standard requires agencies to conduct new scientific studies in order to "full[y] and 

fair[ly]" analyze the impacts of a particular project… The snorkel surveys were 

aged—more than 15 years old by the time the Final EIS was released. Nevertheless, 

there was no reliable evidence that showed their results were likely incorrect or that 

the status of bull trout in the project area had changed over time, so we cannot say 

that the USFWS and USFS' reliance on the surveys was arbitrary & capricious. The 

LOWD plaintiffs have not shown that they are likely to prevail on this claim. League 

of Wilderness Defenders/Blue Mountains Biodiversity Project v. Connaughton at 

763.  
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In this last case, the court seemed to demand that the plaintiffs bring "reliable 

evidence" that showed the agency’s data has changed in the last 15 years, which means, 

one can only assume, conducting the research that the agency was originally tasked to 

conduct in order to dispute it in court. This also ties into the first theme under the 

deference cluster – a plaintiff must prove 1) the agency’s science is wrong, and 2) there 

exists an alternative (and more credible) science. 

One case, Northwest Environmental Advocates v. National Marine Fisheries Service, 

stood out as an extreme example of where an appellate court deeply examined the 

disputed science. The discussion revolved around a scientific methodology called WES 

RMA-10 that used bathymetric data in its model. The plaintiffs argued that this model 

was outdated and failed NEPA’s hard look standards because the last survey conducted 

by the agency was in 1958. The court examined the model and the data and concluded 

that the model was recalibrated in 1980, and the reasoning provided by the agency for its 

continued use was well-established. Northwest Environmental Advocates v. National 

Marine Fisheries Service, 460 F.3d 1125 (9th Cir. 2006). 

In this case, the Corps has demonstrated the hard look by performing exhaustive 

studies over numerous years, soliciting and accommodating input from stakeholders, 

and thoroughly reanalyzing areas of particular concern […] the Corps took the 

required hard look. Northwest Environmental Advocates at 1145. In cases where 

judges ruled against agencies, they usually spent much time explaining why they 

determined the data was stale and so reliance upon it was an action unworthy of 

deference.  

 

In addition to the larger volume of discussion in the court opinions documents, a few 

cases showed that judges took further steps to assess the scientific uncertainty relevant in 

cases by appointing a technological advisor to assist the judge in understanding the 
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scientific matters. National Wildlife Federal v. National Marine Fisheries Service, 184 

F.Supp.3d 861 (D.Or. 2016).  

Defendants (agencies) argue that […] there is no new information bearing on the 

proposed action or its effects and the physical environment has essentially remained 

unchanged. Defendants, however, do not cite to any scientific studies or record 

testimony supporting this conclusion. To the contrary, throughout this case 

Defendants have argued that the [agency actions] […] make significant changes to the 

physical environment […] Defendants' opposite contention for purposes of NEPA is 

without merit. National Wildlife Federal v. National Marine Fisheries Service, at 936. 

 

Given the dearth of other data in this case, the [agency] fails to show that its reliance 

on several-years-old aerial photographs can support its conclusions… In summary, 

the Board relied on stale data during the environment impact analysis process of 

TRRC III and failed to properly update the data with additional studies and surveys. 

We hold that such faulty reliance does not constitute the "hard look" required under 

NEPA. Northern Plains Resources Council v. Surface Transportation Board, 668 F.3d 

1067, 1086 (9th Cir. 2011). 

 

The NEPA cases under this theme revealed that the hard look standard under NEPA, 

while not imposing any substantive duties to render any particular results, can be a 

powerful tool to compel agencies to look more closely at the relevant science for their 

decisions. However, as one can see from this theme, there is no clear line around what 

constitutes a hard look. The timing of the updates to the respective data maintained and 

administered by each agency does not have a set standard. As a result, when a dispute 

revolves around this specific issue, judges must rule according to his/her own 

interpretation of what constitutes a "hard look" depending on the specific context of the 

case.     

The second theme showed that stale data usually trigger judges’ scrutiny on the 

accountability of agency science. In many cases, judges – if they were convinced that the 

data were outdated – refused to recognize it as the best available science. However, even 

if many opinions indicated that the judges were convinced that the data used by the 
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agency was stale, oftentimes the agencies were still granted deference. Thus, the dispute 

around whether the data were outdated certainly provoked lengthy scientific discussions, 

but it did not affect the courts’ decision to grant deference to agencies.     

Theme 3: Contradictions within Agency Decision-Making  

Third, when there was a contradiction between agencies’ decisions and their 

evidence, judges were more likely to pay attention to why such scientific contradiction 

occurred. There are largely two types of contradictions: agency’s internal inconsistency 

and inconsistency occurring over time. In either case, under the State Farm factors for 

analyzing an agency action under the § 706(2)(a) arbitrary & capricious standard, the 

third factor requires the agency to offer an explanation that is consistent with the 

evidence before it. In cases where the agency inevitably had to reverse its prior decisions 

(i.e., inconsistency occurring over time), courts interpreted this third standard to require 

further showings from an agency when reversing its own policy. Specifically, in 

Indigenous Environmental Network v. Department of State (2018), the court stated that 

the agency must provide a detailed justification for reversing course and adopting a 

policy that "rests upon factual findings that contradict those which underlay its prior 

policy" in order to demonstrate its action was not arbitrary or capricious. Indigenous 

Environmental Network v. Dep. of State, 347 F.Supp.3d 561, 582 (D.Mon. 2018). 

When an inconsistency was discovered, the judges paid attention to why such 

inconsistency existed, which usually meant judges had to assess the uncertainties around 

the relevant scientific information as a potential cause for inconsistency. In many cases, 

these inconsistencies were the result of diverse ways of interpreting scientific data, in 
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which the judges often ruled the agency decision gets deference. As one judge 

acknowledged,  

A "diversity of opinion by local or lower-level agency representatives will not 

preclude the agency from reaching a contrary decision, so long as the decision is not 

arbitrary and capricious and is otherwise supported by the record." Center for 

Biological Diversity v. Jewell, No. CV-12-02296-PHX-DGC, 2014 WL 5703029, at 

*10 (D.Ariz. 2014). 

 

In another case, the plaintiffs pointed to an opinion put forward by an unpublished 

white paper drafted by the agency as contradicting the agency’s position in litigation, but 

the court acknowledged that this white paper should not be considered as a formal study 

that represents a part of the agency’s decision: 

[Plaintiffs] nevertheless cite an unpublished Service white paper indicating that lynx 

were historically present on the east and west slopes of the Cascade Range in 

Washington and Oregon. While the paper stands for the propositions Plaintiffs raise, 

[…] the paper appears more a solicitation for comments regarding issues surrounding 

lynx in this part of the west than a definitive study. This is insufficient to overcome 

the Service’s reasonable interpretation… WildEarth Guardians v. U.S. Department of 

Interior, 205 F.Supp.3d 1176, 1189 (D.Mont. 2016). 

 

However, in cases where the inconsistency was not well-explained by the agency, the 

judges would not mince their words by using strong terms to describe the agencies’ 

actions as an "about-face” (Oceana Inc. v. Ross, 321 F.Supp.3d 128, 138 (D.C.Cir. 

2018)), "contradicted basic economic principles” (WildEarth Guardians v. US Bureau of 

Land Management, 870 F.3d 1222, 1237 (10th Cir. 2017))," "inconsistent with its own 

finding” (Desert Survivors v. DOI, 321 F.Supp.3d 1011, 1045 (N.D.Cal. 2018)), 

"decisions with the imprimatur of scientific and statistical methods it either cannot or will 

not substantiate” (Oceana Inc. at 139), "blanket assertion” (WildEarth Guardians v. BLM, 

at 1235), and "error in logic” (Center for Biological Diversity v. US Fish and Wildlife 
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Service, 342 F.Supp.3d 968, 977 (N.D.Cal. 2018)). These terms were used to describe the 

inconsistencies in the agency’s treatment of data, including any uncertainty in the related 

information.  

But when Oceana challenged this interpretation of the data, NMFS did an about-face 

and expressly disclaimed any reliance on a predictive, linear relationship… In doing 

so, the agency has now contradicted the plain language of its own revised Incidental 

Take Statement (ITS)….  NMFS thus has left things precisely where they were prior 

to remand …And here, the agency has offered directly conflicting explanations for its 

reliance on 359,757 dredge hours as a surrogate with an adequate "fit" for 161 

takes… Simply put, the revised ITS advances a rationale now expressly disclaimed 

by the agency. And as a result, the revised ITS "fails to explain how [359,757] dredge 

hours equals 161 takes. Oceana Inc. at 139. 

 

BLM's assumption was contradicted by one of the principal resources on which it 

relies… [T]he blanket assertion that coal would be substituted from other sources, 

unsupported by hard data, does not provide "information sufficient to permit a 

reasoned choice" between the preferred alternative and no action alternative. It 

provided no information… Therefore, we hold that it was an abuse of discretion to 

rely on an economic assumption, which contradicted basic economic principles, as 

the basis for distinguishing between the no action alternative and the preferred 

alternative. WildEarth Guardians at 1235-36. This error in logic was exacerbated by 

the Service's own observations made elsewhere in the record. The Service's own 

scientists understood (correctly) that a confidence interval spanning 1.0 in connection 

with the Northern California-Southwestern Oregon population studies was "an 

indication of uncertainty about the population trend." Center for Biological Diversity 

v. US Fish and Wildlife Service, 342 F.Supp.3d 968, 977 (N.D.Cal. 2018). 

 

…the Service's adoption of the main conclusion of the Coates (Coates et al., 2018) 

Study – that the overall population of the Bi-State Distinct Population Segment (DPS) 

is stable – is inconsistent with its own finding… that the results of the Integrated 

Population Model (IPM) that was developed by Coates must be interpreted "with 

caution" because the IPM incorrectly predicted the population trend in the Pine Nut 

Population Management Units (PMU)… In other words, the [agency] itself 

recognized that the failure to accurately predict the population in the Pine Nut PMU 

cast significant doubt on the validity of the IPM as a whole. Desert Survivors v. 

Department of Interior, 321 F.Supp.3d 1011, 1045 (N.D.Cal. 2018). 

 

These cases in the middle cluster show extensive discussion about scientific 

uncertainty. In some cases, the scientific discussion alone covered several pages within 

the court opinion document. Reading the opinions, one can see that the judges were 
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putting much effort into justifying their rulings of the case by explaining how they 

understood the science and the scientific uncertainty embedded in the relevant data. 

Those lengthy discussions revolved around the following three themes: undisputed data, 

stale data, and contradiction in the agency record. The most important takeaway from 

these themes is less relevant to the final decisions of each case as compared to the fact 

that these three themes are correlated with the judges’ close (and, at times, extremely 

detailed) evaluation of the scientific uncertainty. 

Discussion 

There are three clusters of court decisions stemming from the conceptual framework. 

Assessing the research question for this essay – in the process of translating scientific 

findings into legal language, how do courts address scientific uncertainty – I found each 

cluster showed two to three different themes that indicated the judges’ most frequently 

discussed concepts around scientific uncertainty. The first cluster of cases refers to the 

deference cluster, in which the courts resolved the scientific uncertainty issue by 

deferring to the defendants (i.e., federal agencies). The second type refers to the no 

deference cluster, in which the courts resolved the scientific uncertainty issue by finding 

the agency action arbitrary and capricious.  

Despite the opposite outcome, these two clusters have a common ground: the rulings 

discussed the implications of scientific uncertainty much less extensively than the middle 

cluster. The rulings concentrated less on the substantive scientific matters, and more on 

the State Farm factors or the procedural requirements that are compelled by each relevant 

statute. This means the rulings, as a group, concentrated on whether the rational 

connection was there in the agency record. If the court was convinced by the rational 
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connection presented by the agencies, the court was likely to defer. If the court was not 

convinced, the court was likely to rule the agency action as arbitrary and capricious.  

The middle cluster, on the other hand, showed that the judges discussed the scientific 

uncertainty extensively in each opinion. Simply put, the middle cluster was the group of 

cases in which the lengthier scientific debate occurred. The themes identified from the 

middle cluster indicated that when the judges were confronted with certain concepts, they 

were more likely to evaluate the scientific uncertainty and how it contributed to the 

agency decisions. In other words, the three themes could be interpreted as the trigger 

points at which courts paid attention to the scientific uncertainty. 

The first theme showed that when the scientific information was from IPCC or other 

federal agencies, the judges were more likely to credit it. The second theme showed the 

judges were more likely to scrutinize how stale the data was if the agency was accused of 

using outdated data. The third theme, which was less relevant to the scientific data itself 

and more relevant to the credibility of such data, showed the judges paid close attention 

to the scientific uncertainty issues when they were convinced that there was a notable 

contradiction within the agency decision. The third theme also implied that the scientific 

disputes against agencies must involve tangible evidence that the agency’s decision lacks 

a concrete foundation.  

The findings of this research demonstrate the ways courts engage in discussions 

around scientific uncertainty and how it must be addressed by the agencies that are 

responsible for administering environmental laws such as NEPA and ESA. While courts 

frequently deferred to agencies when confronted with technical and scientific issues, the 

courts were also found to take a proactive role in the scientific discussions and even act 
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as the arbiter of scientific truth. The key findings of this research demonstrated some of 

the most frequently discussed topics around scientific uncertainty within climate change 

lawsuits.  

Since this essay focused on the federal level lawsuits, future research must expand 

beyond the federal level lawsuits and assess how state-level judges are framing scientific 

uncertainty in their rulings. In different jurisdictions, the scientific information would 

remain a constant, but the interpretation would almost certainly differ depending on the 

specific political, cultural, and legal context. Evaluating the judges’ political affiliations 

and comparing that with their level of deference in the past climate change cases could 

also complement the research conducted for this essay. 
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