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Abstract 

While climate change grows as an environmental and societal emergency, misinformation about 

climate change continues to hinder necessary action and democratic decision-making. An 

important step towards neutralizing climate misinformation is identifying the rhetorical 

techniques and logical fallacies used to distort climate science and confuse the public. We 

expand on previous critical thinking research, developing a detailed methodology for 

deconstructing and analyzing real-world misinformation. We apply our extended methodology to 

a comprehensive taxonomy of climate contrarian claims, finding reasoning fallacies in all the 

analyzed claims. The most common fallacies were slothful induction, cherry picking, and 

oversimplification. Contrarian claims regarding climate solutions, while more nuanced than 

explicit science denial, are still rife with misleading fallacies. 91% of the analyzed contrarian 

claims required additional hidden assumptions which, upon reconstruction, revealed reasoning 

fallacies., This underscores the difficulties of conventional fact-checking. The ubiquity and 

complexity of misinformation in online spaces and public discussion necessitates holistic, 

interdisciplinary solutions that can be scaled up to meet the immensity of the problem. This 

research is an example of such an interdisciplinary approach, building on existing natural 

language processing research with critical thinking, climate science, and climate solutions 

scholarship. Our results are presented as a resource for countering contrarian claims, particularly 

useful in automated applications that detect and fact-check online climate misinformation in real 

time. 
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1. Introduction 

Climate change is arguably the most pressing social, economic, and environmental problem 

facing society (Abbass et al., 2022; Gasper et al., 2011). Despite overwhelming scientific 

agreement on the reality of human-caused global warming (Oreskes et al., 2004; Doran & 

Zimmerman, 2009), and growing concern about climate change, nevertheless, some still remain 

confused about the issue with 22% of the public doubtful or dismissive of climate change  

(Leiserowitz et al., 2025). A contributing factor to this problem is the propagation of climate 

change misinformation (Chen, 2024; McCright & Dunlap, 2011). While concern for climate 

change has been rising steadily over the past 20 years among Americans (Gallup, 2023), climate 

misinformation has caused a range of negative impacts delaying public support for climate action 

(Cook et al., 2017). 

Climate misinformation (false information) and disinformation (intentionally false 

information) (Treen et al., 2020) cast doubt about the reality or severity of human-caused climate 

change and the efficacy of climate solutions, which can reduce acceptance of climate change 

(Taddicken & Wolff, 2023) and delay public support for climate action (Lamb et al., 2020). It 

reduces climate literacy (Ranney & Clark, 2016) and accentuates public polarization along 

political lines, having a disproportionate effect among political conservatives (van der Linden et 

al., 2017). This polarizing effect is strongest with misinformation that targets climate solutions or 

attacks climate scientists (Lieu et al., 2026). It has a subversive effect on how scientists report 

their results (Lewandowsky et al., 2015) and whether people discuss climate change with family 

and friends (Geiger & Swim, 2016). It poses significant challenges for science communicators 

and educators by reducing the effectiveness of their attempts to share accurate information 

(McCright et al., 2016; van der Linden et al., 2017). Exposure to a conspiracy video about global 



4 

warming results in people being less likely to sign a petition to reduce global warming and less 

likely to donate to a charity (van der Linden, 2015), while exposure to a conspiracy theory about 

climate scientists reduced peoples’ intention to reduce their carbon footprint or engage in politics 

(Jolley & Douglas, 2014). 

Climate misinformation has been recognised as “complex and interconnected, involving 

the interaction of politics, culture, psychology, and technology.” (Cook, 2024), necessitating 

holistic solutions to address the immensity and complexity of the problem (Lewandowsky et al., 

2017). Recognising the interconnected nature of climate misinformation, the 4D framework 

(Detection, Deconstruction, Debunking, Deployment) was developed to offer an interdisciplinary 

approach to understanding and countering misinformation, combining computer science, critical 

thinking philosophy, psychology, and public engagement and communication (Cook, 2024). The 

four stages are defined as follows: 

1. Detection draws upon computer science techniques, identifying and classifying existing 

misinformation (Coan et al., 2021; Rojas et al., 2024).   This approach typically uses machine 

learning or artificial intelligence to automatically detect climate misinformation, with the 

ultimate purpose of providing timely, automated responses. However, an important element 

of this stage is understanding the broad landscape of arguments used in climate 

misinformation, which is achieved through developing a taxonomy of contrarian claims 

(Coan et al., 2021). 

2. Deconstruction involves assessing the quality of reasoning in misleading arguments1, 

identifying logical fallacies2. This approach is known as logic-checking and can address 

 
1 In this context, the term argument is used in its formal sense, meaning a connected series of statements used to 
establish a definite proposition (Chapman & Python, 1989). 
2 Within some domains, logical fallacies refer to formal fallacies (e.g., affirming the antecedent and denying the 
consequent) while reasoning fallacies refer to informal fallacies of the type typically identified in our analysis. 
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some of the limitations inherent to fact-checking (Ryan & Hammerton, 2025). Logic-

checking can be achieved using a critical thinking methodology that breaks up claims into an 

argument structure, consisting of premises and a conclusion, facilitating the identification of 

fallacious premises (Cook et al., 2018; Samoilenko & Cook, 2024b). While argumentation 

more broadly involves more than the formal mechanics of analytical reasoning or simple 

rule-following, understanding of basic argument structure can be applied to significant effect 

(Cook et al., 2022). In this approach we begin with basic logic and reasoning structures that 

are generally applicable and accessible. The emphasis is on the inferential pathways of 

arguments and involves establishing argument validity and evaluating the quality of 

inferences. 

3. Debunking research is increasingly exploring logic-based corrections as an attractive 

alternative to fact-based approaches. Unlike factual approaches, they generalise across topics, 

avoid polarization, and are robust to the cancelling out effect found with factual explanations 

(Christner et al., 2024; Cook et al., 2017; Cook et al., 2020; van der Linden et al., 2017; 

Vraga et al., 2020). 

4. Deploying corrections at-scale to audiences that are targeted by or vulnerable to 

misinformation is technically challenging, given the capacity for misinformation to spread on 

social media networks (Vosoughi, Roy, & Aral, 2018). This theme seeks to apply the 

findings from the previous stages to devise scalable public engagement strategies (Cook et 

al., 2022; Hopkins et al., 2023; Lewandowsky et al., 2017). 

 

 
Given that public perception of the term logical fallacies has broadened, we shall in this paper use both terms 
interchangeably, with each referring to include both formal and informal fallacies structures. 



6 

The research undergirding the 4D framework emphasizes the important role that logic-

checking and logic-based corrections play in countering climate misinformation. However, there 

is a dearth of research identifying the logical fallacies and misleading rhetorical techniques in 

climate misinformation required to develop logic-based interventions. This study will 

deconstruct a comprehensive taxonomy of contrarian claims about climate change, in order to i) 

assess the veracity of the claims, and ii) identify the logical fallacies employed in climate 

misinformation. 

  

Detecting and mapping climate contrarian claims 

Previous analyses of climate misinformation have identified misinformation targeting scientific 

topics (Rahmstorf, 2004), climate policy (Bonds, 2016; Capstick & Pidgeon, 2014; Lamb et al., 

2020), and attacks on the reliability of climate scientists or climate science (Samoilenko & Cook, 

2024a). Synthesising these disparate perspectives, Coan et al. (2021) developed a comprehensive 

taxonomy of climate contrarian claims (Figure 1). The CARDS (Computer Assisted Recognition 

of Denial & Skepticism) taxonomy grouped contrarian claims under five main categories: 

“global warming is not happening”, “global warming is not caused by humans”, “climate 

impacts are not bad”, “climate solutions won’t work”, and “the climate movement is unreliable”. 
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Figure 1. The CARDS (Computer Assisted Recognition of Denial & Skepticism) taxonomy of 

climate contrarian claims adapted from Coan et al. (2021). 

 

Note. Only “childless claims” (claims with no sub-claims) were deconstructed in our analysis, 

indicated by solid color boxes.“Parent claims” (claims with sub-claims) were excluded from 

deconstruction, indicated by boxes with no coloured fill. All level 1 claims are parent claims, 

while all level 3 claims are childless claims. Grayed-out claims were excluded from this analysis 

due to insufficient example paragraphs (see Table S3 in Supplementary Material for paragraph 

quantities). We reiterate the point expressed in Coan et al. (2021) that the claims in this 

taxonomy are not necessarily misinformation (hence the need for deconstruction).                                                                                                                           
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This taxonomy was developed as the first stage of an effort to automate fact-checking of 

climate change misinformation, a goal described as the “holy grail of fact-checking” (Hassan et 

al., 2015).  Coan et al. (2021) used the taxonomy to detect specific contrarian claims using 

supervised machine learning, laying the foundation for automatic fact-checking of climate 

misinformation. This was achieved by sampling content from 20 prominent conservative think-

tank websites, a prolific source of climate misinformation identified in previous literature on 

organized climate contrarianism (Al-wari et al., 2021; Boussalis & Coan, 2016; McCright & 

Dunlap, 2000) as well as denialist blogs (Sharman, 2014; Table S2). They compiled a training 

dataset of 7,134 paragraphs mapped to relevant contrarian claims. 

  

Deconstructing climate contrarian claims 

The scope of Coan et al. (2021) was limited to documenting and detecting claims made by 

climate contrarians without testing the veracity of the claims. Not all claims in the CARDS 

taxonomy were necessarily misinformation, with a claim such as “carbon capture and 

sequestration is unproven” (4.4.2) being a topic of legitimate scholarly debate. Each claim in the 

taxonomy required further assessment to identify which were misleading. 

Cook et al. (2018) developed a critical thinking methodology (deconstruction) to analyze 

arguments about climate change to ascertain whether it is misleading by identifying reasoning 

fallacies. Argument analysis plays a crucial role in deconstructing logical fallacies within climate 

myths, providing a systematic approach to identify, critique, and correct misleading arguments. 

Walton’s (1996) argument schemes, for example, offer a structured framework for analyzing 

arguments by outlining common patterns of reasoning. These schemes provide a toolkit for 

identifying logical fallacies by revealing the underlying structure of arguments, including their 
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assumptions and implied premises (Walton et al, 2008). Cook et al.’s approach involved 

diagramming the process of argument construction, which clarified the relationships between 

premises, conclusions, and counterarguments. This method enhances critical thinking by making 

the reasoning process explicit, thereby enabling users to spot logical inconsistencies and 

unsupported claims. It also allows for a more precise critique of claims, including climate myths, 

systematically exposing where the reasoning fails and why certain arguments are misleading. 

Pedagogically, explicit attention to  argument structure and how reasoning may deviate from 

established norms delivers measurable rewards (Cullen et al., 2018; Van Gelder et al., 2004).  

The argument analysis and deconstruction approach of Cook et al. involved 1) breaking 

down claims into an argument structure consisting of one or more statements (called premises) 

used to establish the truth of another statement (called the conclusion), 2) identifying whether the 

argument is logically valid, 3) if invalid, adding hidden premises to restore logical validity, then 

4) analyzing the truth of the premises. Cook et al. (2018) applied this deconstruction approach to 

a number of common climate myths, identifying reasoning fallacies in all cases. 

Fallacious arguments have been identified in misinformation across a range of scientific 

topics (Jacobson et al., 2007), with Diethelm & McKee (2009) identifying the five denial 

techniques commonly found in science misinformation—fake experts, logical fallacies, 

impossible expectations, cherry picking, and conspiracy theories—summarized with the 

acronym FLICC and expanded into a more comprehensive taxonomy of denial techniques 

(Cook, 2020; see Table 1 for definitions). The deconstruction method has also been applied to ad 

hominem attacks on climate actors (Samoilenko & Cook, 2024b). Ad hominem attacks on climate 

actors have been found to be a prominent form of climate misinformation on social media (Rojas 
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et al., 2024), Congressional hearings (Cloud, 2020), and media coverage of climate change 

(Gunster et al., 2018). 

  

Beyond fact-checking: the strengths of logic-checking 

To date, most work on misinformation-countering interventions has focused on fact-

checking (Ecker et al., 2022; Koch et al., 2023). However, there are a number of challenges 

associated with fact-checking both from a communication and an epistemological point of view. 

Birks (2019) argues that a fact-checking approach should focus on what is useful for people to 

make informed decisions—such as whether a claim is misleading—rather than define what 

counts as a ‘fact’. Similarly, Lim (2018) argues that fact-checkers should report the logical 

fallacies in claims without necessarily assigning scores to these observations. Analysing the 

rhetorical techniques used in climate misinformation offers insights into how contrarians 

manufacture the appearance of legitimacy and discredit opposing viewpoints (Bloomfield & 

Tillery, 2019). 

This points to logic-checking—identifying the presence of reasoning fallacies—such as 

that outlined in Cook et al. (2018) as an alternative or complementary approach, addressing some 

of the limitations of conventional fact-checking. Misinformation commonly relies on hidden 

assumptions, as misinformers often leave premises unstated to avoid being held to account 

(Birks, 2019). The critical thinking methodology from Cook et al. (2018) addresses this 

limitation by systematically uncovering hidden premises in arguments to identify the full 

reasoning behind the claim. 

Assessing claims based on the presence of reasoning fallacies can also sidestep the 

problem of verifying statements about the future, which are difficult to fact-check when there is 
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no reality which the claim could be compared to (Nieminen & Sankari, 2021). Predictive claims 

such as “we’re heading into an ice age” should be checkable if they contradict scientific research 

(Feulner & Rahmstorf, 2010). Similarly, hypothetical policy predictions such as “a specific 

policy will have a negligible impact on climate” might be strictly correct but still misleading 

because they commit the fallacy of impossible expectations—demanding that a lone policy will 

single-handedly solve climate change. 

Another challenge for fact-checkers is how to handle the rhetorical technique of paltering 

or cherry picking—the use of truthful statements to convey a misleading impression 

(Lewandowsky et al., 2016; Rogers et al., 2017). A climate example is focusing on a single 

growing glacier while ignoring the majority of glaciers that are shrinking due to warming 

temperatures. It might be true that a single glacier is growing but such focus paints a misleading 

impression by ignoring the full body of evidence. Similarly, greenwashing messages use truthful 

statements about pro-environmental activities of a company while failing to mention their 

activities that are damaging to the environment (Naderer & Opree, 2021), a rhetorical technique 

that is effective in bolstering positive attitudes towards fossil-fuel companies (Friedman & 

Campbell, 2023). The logic-checking approach appropriately tags paltering text as misleading, 

even if the cherry picked evidence is factually true. 

  

Table 1. FLICC framework fallacy definitions. 

Key Fallacies Definitions 

Ad hominem Attacking a person/group instead of addressing their arguments. 

Anecdote Using personal experience or isolated examples instead of sound arguments or compelling 

evidence. 
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Cherry picking* Carefully selecting data that appears to confirm one position while ignoring other data that 

contradicts that position. Emphasis is on a lack of confirming evidence rather than on ignoring 

disconfirming evidence. 

Circular reasoning Relying on an argument's conclusion as a premise, while failing to provide external evidence or 

reasoning. 

Conspiracy 

theories* 

Proposing that a secret plan exists to implement a nefarious scheme such as hiding a truth. 

Fake experts* Presenting an unqualified person or institution as a source of credible information. 

False choice Presenting two options as the only possibilities, when other possibilities exist. 

Hasty 

generalization 

Drawing a sweeping conclusion based on insufficient evidence or a small sample size, without 

considering other relevant factors. 

Impossible 

expectations* 

Demanding unrealistic standards of certainty before acting on the science. For scientific arguments, 

this applies to standards of proof. For policy, it applies to the effectiveness of policies. For 

environmental arguments, this applies to expectations of physical reality. 

Logical Fallacies* Arguments where the conclusion does not logically follow from the premises. Also known as a non 

sequitur. 

Misrepresentation Misrepresenting a situation or an opponent’s position in such a way as to distort understanding. 

Differs from oversimplification which can represent part of a system accurately but omit important 

details in a misleading way, whereas misrepresentation represents part of a system falsely. 

Oversimplification Simplifying a situation in such a way as to distort understanding, leading to erroneous conclusions. 

Differs from cherry picking in that oversimplification focuses on an aspect of a system while 

cherry picking focuses on an aspect of a body of evidence. 

Red herring Deliberately diverting attention to an irrelevant point to distract from a more important point. 
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Single cause Assuming a single cause or reason when there might be multiple causes or reasons. 

Slothful induction Ignoring relevant evidence when coming to a conclusion. Emphasis is on a lack of disconfirming 

evidence rather than on cherry picked confirming evidence. 

Straw man fallacy Misrepresenting or exaggerating an opponent’s position to make it easier to attack. 

Note. The five techniques of science denial encapsulated in the acronym FLICC (Cook, 2020) 

are marked with an asterisk (*). For the extended list see S1: Figure 1. and Table 1. 

  
While Cook et al. (2018) deconstructed a subset of climate contrarian claims, the CARDS 

taxonomy in Coan et al. (2021) documented a broader set of contrarian claims without specifying 

which claims were misleading. In this study, we offer a detailed overview of our “logic-

checking” methodology and how we assessed the claims found in the CARDS taxonomy. Next, 

we summarise the frequency of logical fallacies found in climate contrarian claims. Last, we 

discuss the implications of our findings and how our findings can inform future interventions 

designed to neutralize misinformation. 

  

2. Methods 

Our approach adapts and extends the deconstruction methodology of Cook et al. (2018) and 

applies it to the comprehensive taxonomy of climate contrarian claims developed by Coan et al. 

(2021). Specifically, drawing on data from Coan et al. (2021), we 1) collected a sample of 

exemplar3 paragraphs for each claim outlined in the CARDS taxonomy, 2) deconstructed these 

claims into an argument structure4 consisting of underlying premises and a conclusion, and 3) 

employed a streamlined version of the methodology in Cook et al. (2018) to determine the 

 
3 Exemplars here are considered using the technical meaning of the term as “typical examples”. 
4 We refer to arguments and/or logical structures as argument structures. 



14 

presence of any logical fallacies (see Table 1 for a list of logical fallacies with definitions). This 

is the first study to employ  methodical deconstruction to real-world examples of climate 

misinformation distributed across the entire CARDS taxonomy.  

As the Coan et al. (2021) taxonomy of contrarian claims attempted to cover the entire 

landscape of climate misinformation, a single claim could represent a variety of arguments. For 

example, the level 3 claim “clean energy is unreliable” (4.4.1) included examples such as “solar 

power doesn’t work at night”, “wind turbines kill birds”, and “renewables can’t deliver baseload 

power”. As these examples might represent a variety of argument structures and different 

reasoning fallacies, we developed a methodology for devising an argument that reasonably 

represented the diversity of examples within each claim. 

First, exemplar paragraphs for each contrarian claim were sampled from the Coan et al. 

(2021) training dataset. This dataset was sampled from a list of 20 US-based conservative think-

tanks and blogs. As previously mentioned, organizations such as CFACT (cfact.org)  and the 

Cato Institute (cato.org) (Cato institute) are known sources of climate misinformation. The Cato 

Institute headlined an article titled “New figures show that California speed rail won't do much 

about climate change”, while CFACT recently claimed that “climate policies are pointless but 

costly”. In isolation this may be a legitimate claim but underlyingly is an attack on climate 

solutions. These two sources vary in misleading nature with CFACT spreading more blatant 

misinformation and the Cato Institute publishing more conservative news pieces that are still 

misleading.  

From the taxonomy of claims we only analyzed “childless claims”, meaning claims with 

no sub-claims (see Figure 1). This meant that a “parent claim” such as “ice isn’t melting” (1.1) 

was not deconstructed as it was sufficiently represented by its “children claims” such as 
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“Antarctica isn’t melting” (1.1.1) and “Greenland isn’t melting” (1.1.2). Level 2 claims with no 

sub-claims such as “there’s a hiatus in warming” (1.4) were included in our analysis. 

To balance argument variability and time constraints, we sampled 20 exemplar 

paragraphs per claim according to the selection criteria documented in the Supplementary 

Material S3. However, some claims occurred fewer than 20 times in our dataset, in which case 

all available paragraphs were included (see Table S3). Upon inspection, all claims with fewer 

than 13 paragraphs lacked sufficient argument variability to identify a general argument structure 

and were excluded from the analysis, leaving us with 46 claims for deconstruction. 

Each exemplar paragraph was analyzed using a streamlined version of the Cook et al. 

(2018) methodology. First, each exemplar was deconstructed into an argument structure 

consisting of premises5 and a conclusion. For example, the exemplar text “El Niños and the 

opposite La Niñas apparently have a significant impact on global temperatures, hence global 

warming” was deconstructed into a more general argument with the premise “Ocean cycles have 

a significant impact on global temperatures” leading to the conclusion “Ocean cycles are causing 

global warming”. 

Second, the inferential intent of the argument was categorized as either inductive (i.e., 

featuring probabilistic or provisional claims) or deductive (i.e., featuring definitive conclusions). 

Climate contrarian claims are typically definitive, making absolute statements about the reality 

(or lack thereof) of human-caused climate change or the unviability of climate solutions. For 

 
5 Note that we don’t need to know the truth of the premises to evaluate the validity of an argument. For hypothetical 
claims, if the premises were to be true, then the conclusion must also be true. 
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definitive claims, we applied the deductive deconstruction approach of Cook et al. (2018). If an 

inductive argument was identified during the deconstruction stage, a new exemplar was selected. 

Third, we assessed whether the argument was logically valid. In a deductively valid 

argument, if the premises are true, then the conclusion must also be true. An example of a valid 

argument is “all Gronks6 are green and Greg is a Gronk, therefore Greg is green”. In this 

example, if both premises are true, then the conclusion must also be true. In contrast, a logically 

invalid argument looks like “all Gronks are green and Greg is green, therefore Greg is a Gronk”. 

This argument is logically invalid because even if we assume all the premises are true, it does not 

logically follow that the conclusion must be true. All Gronks might be green but being green 

does not make one a Gronk. 

If the argument was logically invalid, the next step was to identify the hidden premises 

required to make the argument valid. Arguments typically rely on unstated assumptions that need 

to be made explicit to make the argument valid. From the invalid example above, the hidden 

premise that would make the argument logically valid is "all green things are Gronks”. If Greg is 

green and all green things are Gronks, then it logically follows that Greg must be a Gronk. This 

step is often the most important step in the deconstruction process as unstated assumptions in 

misinformation typically contain fallacies. 

After the exemplar paragraphs were deconstructed, we sought to identify the most 

representative argument for each taxonomy claim. Each claim in the taxonomy could contain 

varying arguments. For example, the claim “Antarctica isn’t melting” might involve the 

argument “Antarctica is cooling so global warming is not happening” or “Antarctic sea ice is not 

 
6 We define a “Gronk” as a mythical creature. The “Gronk” is included to demonstrate that the truth value of a 
premise is not relevant to the validity of an argument. 
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melting, so global warming is not happening”. A common argument representing both versions 

was “Antarctica is cooling or gaining sea ice therefore global warming is not happening”. This is 

an example of a type 2 deconstruction, where two different arguments were similar enough to be 

represented by a single argument. 

Across the contrarian claims, there was variability in the arguments as summarized by the 

five deconstruction types in Table 2. Type 1 claims (homogeneous argument) featured exemplars 

consisting of essentially the same argument. An example of a type 1 claim was “CO2 lagging 

temperature disproves the warming effect of CO2”. 

  

Table 2. Contrarian claim deconstruction types. 

Type No. Title Description 

1 Homogeneous argument All the exemplars were essentially the same argument. 

2 Single general argument The exemplars were similar enough that they could be 
represented by a single deconstructed argument. 

3 Dominant argument The exemplars were represented by more than one 
argument structure but with a single argument 
dominating. 

4 Recategorized 
arguments 

There were multiple argument structures with no 
dominant argument structure but with one or more of the 
argument structures belonging to a different claim in the 
taxonomy. 

5 Multiple arguments There were multiple argument structures that couldn’t 
be re-allocated to other claims in the taxonomy. 

  

Type 2 claims (single general argument) featured a range of examples that were similar 

enough that all could be represented by a general argument structure (Figure 2a). For example, 
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the claim “warming is caused by geological factors” took forms such as “ocean warming is due 

to hydrothermal vents” or “ice sheet melting is due to underwater volcanoes”. These different 

examples could be represented by the single general argument “geological factors are a source of 

heat therefore observed warming is caused by geothermal sources”. 

Type 3 claims (dominant argument) featured exemplars represented by more than one 

argument structure but with a single argument dominating (Figure 2b). For example, while the 

claim “Arctic isn’t melting” included exemplars such as “there’s still a lot of Arctic sea ice”, the 

majority were of the form “Arctic sea ice hasn’t decreased significantly in recent years”. Type 4 

claims (recategorized arguments) included multiple argument structures with no dominant 

argument but with one or more arguments belonging to a different claim in the taxonomy (Figure 

2c). Type 5 claims (multiple arguments) included multiple argument structures that could not be 

re-allocated to other claims in the taxonomy. 

 

Figure 2. Deconstruction types across climate contrarian claims. 
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Note. a) Example of type 1 deconstruction - homogeneous argument (claim “CO2 lags 

temperature”, 2.3.3). b) Example of type 2 deconstruction - single general argument (claim “It’s 

geological”, 2.1.2). c) Example of type 3 deconstruction - dominant argument (claim “The 

Arctic isn’t melting”, 1.1.2). The dominant argument structure is the “general argument” as it is 

the argument structure that occurred more than once in the analyzed paragraphs and data set. d) 

Example of type 4 deconstruction - recategorized argument (claim “Policy is too difficult”, 

4.3.1). No dominant argument is found, however, one argument structure may be recategorized 

to another claim within the taxonomy. 

  

Once a general argument structure was finalized for each claim, we moved on to the final 

step of the deconstruction process—scrutinizing each premise to identify reasoning fallacies. We 

used the FLICC framework, featuring a comprehensive list of rhetorical techniques and logical 

fallacies (Cook, 2020). Figure 3 visualizes our methodology, including a simplified version of 

the Cook et al. (2018) deconstruction process (steps 1-5). 
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Figure 3. Flow chart for deconstructing claims from a dataset of example paragraphs. 
  

Figure 4 offers clarity between some of the fallacies that conceptually overlap. Cherry 

picking involves actively focusing on select pieces of evidence while ignoring the bulk of 

evidence that paints a contrary picture (e.g., “some glaciers are growing”). Slothful induction is a 

cousin to cherry picking but focuses on a purported lack of evidence. An example of slothful 

induction is “there’s no evidence for climate change so the science isn’t settled”. A more subtle 

example is “if impacts aren’t bad yet, they’ll stay that way”, where conclusions are made about 

the future while ignoring any science specifying how conditions will change in the future. 

Conceptually, oversimplification may seem similar to cherry picking as both involve 

failing to take into account the full picture. The difference between the two is the type of 

information being ignored. In the case of cherry picking, the type of information is scientific 

evidence while with oversimplification, it is scientific models. For example, arguing that human 

CO2 emissions are tiny compared to natural CO2 emissions fails to consider that natural 
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emissions are matched by natural absorptions, ignoring one aspect of the scientific model of the 

carbon cycle. 

Another fallacy targeting scientific models is misrepresentation. Conceptually, 

misrepresentation and oversimplification are distinct. Oversimplification typically makes true 

statements about a narrow aspect of a scientific model that nevertheless paints a misleading 

picture because it ignores other aspects of the model (essentially the technique of paltering 

applied to scientific models). It is true that human CO2 emissions are tiny compared to natural 

CO2 emissions, but a more appropriate comparison is with net natural CO2 emissions, 

considering natural absorptions. Misrepresentation typically makes false statements about part of 

a scientific model. Misleading comes not from the omission of relevant details but from 

distortion of the scientific model. For example, claiming that water vapor has a stronger warming 

effect than CO2 assumes that water vapor has a forcing effect (e.g., drives climate) when in 

actuality a feedback effect (e.g., responds to climate). 

Misrepresentation of scientific models is a close cousin to the straw man fallacy but the 

two are distinct from each other in structure and intent. The intent of a straw man argument is to 

distort an opponent’s position by rephrasing it in a form that is easier to refute. For example, the 

IPCC conclusion “we have 12 years to halve CO2 emissions in order to avoid dangerous climate 

change” was distorted into “alarmists say the world will end in 12 years”. Scientific 

misrepresentations are structured differently, where one scientific concept is misrepresented and 

presented as a true statement to cast doubt on another concept. For example, the claim “water 

vapor is the strongest greenhouse gas” misrepresents the nature of water vapor’s greenhouse 

effect, but the intent of the argument is to cast doubt on the significance of CO2 warming. 
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Figure 4. Conceptual distinctions between fallacies. 
  

3. Results 

Table 3 summarizes the key results of our deconstruction of the claims in the Coan et al. 

(2021) taxonomy (for more thorough documentation, see Table S4). Five of the claims supplied 

insufficient example paragraphs and were excluded from the analysis so our final analysis 

involved 46 claims. The most common deconstruction type (53%) was type 2 (common 

argument structure) while the second most common deconstruction type (35%) was type 3 

(dominant argument structure) (Table 2). All 46 claims contained reasoning fallacies and were 

characterized as misleading. Thus, we were successful in extending the work of Coan et al. 

(2021) by assessing the veracity (or lack thereof) of the contrarian claims in their taxonomy. 31% 

of the claims contained multiple fallacies, with the average number of fallacies per claim being 

1.9. Table 3 includes the deconstruction type, general/dominant argument structure, hidden 

premise/s, and reasoning fallacies of each contrarian claim. 
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Table 3. Summary of deconstructed climate contrarian claims. 

Claim Type General argument structure   Hidden premise  Denial technique 

1.1.1. Antarctica isn't 

melting 

2 P1: Antarctica is cooling. 

P2: Sea ice is increasing. 

C: Global warming is not 

happening. 

P3: Cooling is the only 

driver of sea ice gain 

therefore global warming is 

not happening. 

P1: Cherry picking 

P2: Slothful induction 

P3: Impossible expectations 

P4: Single cause 

1.1.2. Greenland isn't 

melting. 

2 P1: Parts of Greenland's ice 

sheet are not melting. 

C: Global warming is not 

happening. 

P2: All parts of ice sheets 

must be melting under 

global warming. 

P1: Cherry picking 

P2: Single cause, Impossible 

expectations 

1.1.3. Arctic isn’t 

melting 

3 P1: In the short term, Arctic sea 

ice hasn't changed much. 

C: Arctic sea ice is fine. 

P2: If Arctic sea ice 

maximum extent hasn't 

changed much in the short-

term, then Arctic sea ice is 

fine in the long-term. 

P2: Cherry picking 

1.1.4. Glaciers aren’t 

melting 

3 P1: Glaciers are growing in 

some regions. 

C: Glaciers are fine. 

P2: If glaciers are growing 

anywhere in the world, then 

glaciers must be fine. 

P2: Cherry picking, 

Oversimplification 

1.2 Heading into an ice 

age 

22 P1: Current climate change is 

driven by natural factors. 

P2: Natural factors are 

currently having a cooling 

effect. 

C: If natural cooling continues, 

we will experience more 

cooling in the future. 

P3: Greenhouse gasses 

don't have much of a 

warming effect. 

P1: Cherry picking, 

Slothful induction 

P3: Misrepresentation 
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1.3 Weather is cold 2 P1: Cold weather events are 

occurring. 

C: Global warming is not 

happening. 

P2: If global warming was 

happening, we wouldn't 

experience cold events. 

P1: Anecdote 

P2: Impossible expectations 

1.4 Hiatus on warming 3 P1: There's been no warming 

over a short period. 

C: Global warming is not 

happening. 

P2: Short time periods are 

sufficient to make 

conclusions about climate 

trends. 

P1: Cherry picking, Slothful 

induction 

P2: 

Misrepresentation, Cherry 

picking 

1.6 Sea level rise is 

exaggerated 

2 P1: Sea levels within a specific 

time period or region have not 

shown a dramatic increase. 

C: Sea level rise is exaggerated. 

P2: Results from a narrow 

set of sea level rise data can 

be generalized more 

broadly. 

P3: Regional factors like 

subsidence are not a factor 

in sea level measurements. 

P1: Cherry picking 

P2: Slothful induction 

P3: Oversimplification 

1.7 Extremes aren't 

increasing 

3 P1: Extreme weather happened 

in the past before recent global 

warming. 

C: Global warming is not 

linked to extreme weather. 

P2: If global warming didn't 

affect past extreme weather, 

it mustn't be affecting 

current extreme weather 

either. 

P3: The frequency or 

intensity of extreme 

weather isn't getting worse. 

P2: Single cause 

P3: Cherry picking 

2.1.1. It's the sun 3 P1: There is a link between 

solar activity and climate. 

C: Recent climate change is 

caused by the sun. 

P2: If the sun can affect 

climate, it must be affecting 

current climate change. 

P1: Slothful induction 

P2: Single cause 
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2.1.2. It’s geological 32 P1: Heat is flowing from 

geothermal sources. 

C: Warming is not caused by 

humans. 

P2: Natural geological 

processes are the only cause 

of warming. 

P2: Single cause, Slothful 

induction 

2.1.3. It’s the ocean 2 P1: Ocean cycles influence 

global temperature. 

C: Ocean cycles are causing 

global warming. 

P2: If ocean cycles affect 

global temperatures in the 

short term, then they must 

affect them in the long 

term. 

P2 

Single cause, False 

equivalence 

2.1.4. Past climate 

change 

3 P1: Climate has changed due to 

natural causes in the Earth's 

past. 

P2: Climate is changing now. 

C: Current climate change must 

be natural. 

P3: Current climate change 

is similar to past climate 

change. 

P4: What caused climate 

change in the past must be 

the same as what's causing 

climate change now. 

P3: False equivalence 

P4: Single cause 

2.3.1. CO2 is a trace gas 2 P1: CO2 is a trace gas, 

comprising only a small 

component of the atmosphere. 

C: CO2 cannot be the main 

cause of global warming. 

P2: If there is a small 

percentage of CO2 in the 

atmosphere, its warming 

potential is low. 

P2: Misrepresentation 

2.3.2. Greenhouse 

effect is saturated 

1 P1: CO2 has a diminishing 

warming effect with higher 

concentrations. 

C: Adding more CO2 to the 

atmosphere will have a 

negligible impact on warming. 

P2: CO2 is saturated in all 

levels of the atmosphere. 

P2: Oversimplification 
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2.3.3. CO2 lags climate 1 P1: CO2 lagged temperature in 

the past. 

C: CO2 does not drive 

temperature. 

P2: If temperature affects 

CO2, then CO2 cannot 

affect temperature. 

P1: Slothful induction 

P2: False choice 

2.3.4. Water vapour 2 P1: Water vapor is more heat-

trapping or plentiful than CO2. 

C: Water vapor contributes 

more to global warming than 

CO2. 

P2: The warming of a 

greenhouse gas depends on 

quantity or heat-trapping 

ability. 

P2: Misrepresentation 

2.3.5. Tropospheric hot 

spot 

2 P1: Greenhouse warming 

should cause a tropospheric hot 

spot over the tropics. 

P2: The hot spot hasn't been 

observed. 

C: Global warming is not 

caused by greenhouse gasses. 

P3: If there's a discrepancy 

between models and 

observations, the models 

must be wrong. 

P4: The hot spot is a unique 

fingerprint of greenhouse 

warming. 

P2: Slothful induction 

P3: Misrepresentation 

P4: Misrepresentation 

3.1 Sensitivity is low 1 P1: Negative feedback in the 

climate system reduces 

warming. 

C: Climate sensitivity to CO2 

emissions is low. 

P2: Negative feedbacks 

cancel out the positive 

feedbacks. 

P2: Slothful Induction 

3.2.1. Species can adapt 2 P1: Species have shown 

resilience to climate change 

either now or in the past. 

C: Species can adapt to climate 

change. 

P2: Species have been 

resilient to date so they will 

continue to be resilient in 

the future. 

P1: Cherry picking 

P2: Slothful induction, False 

equivalence 
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3.2.2. Polar bears are ok 3 P2: Polar bear populations are 

increasing in some regions. 

C: Global warming is not 

harming polar bear populations. 

P2: Polar bear populations 

cannot be increasing 

anywhere under global 

warming. 

P1: Cherry picking 

P2: Oversimplification 

3.2.3. Oceans are ok 3 P1: Coral reefs are resilient 

against acidification and 

bleaching. 

C: Climate change impacts on 

coral reefs are not serious. 

P2: Acidification or 

bleaching alone are the only 

negative climate change 

impacts on coral reefs. 

P3: If one species shows 

resilience to climate 

change, we can assume 

other species will also be 

resilient. 

P4: Current climate change 

will be no more harmful 

than past climate change. 

P2: Cherry picking 

P3: Oversimplification 

P4: Slothful induction 

3.3.1. CO2 is plant food 2 P1: CO2 is beneficial for plant 

growth. 

C: Emitting more CO2 will be 

good for plants. 

P2: Increased CO2 only has 

beneficial effects for plants. 

P2: Slothful induction, 

Cherry picking 

4.1.1. Policy increases 

cost 

2 P1: Climate policy increases 

energy costs. 

P2: Increased energy costs will 

have harmful effects. 

C: Climate policy is harmful. 

P3: The cost of climate 

action is greater than the 

cost of climate impacts. 

P4: Climate action doesn't 

have any positive benefits. 

P1: Oversimplification 

P4: Slothful induction 

P5: Oversimplification 

4.1.3. Policy harms the 

environment 

2 P1: Clean energy has costs on 

the economy and the 

environment. 

C: Clean energy is harmful. 

P2: The negatives of clean 

energy outweigh the 

benefits. 

P2: Cherry picking 
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4.1.5. Limits freedoms 4 P1: Climate policy limits the 

choices available to people and 

communities. 

C: Climate policy reduces 

people's freedom. 

P2: Failing to act on climate 

change will have no impact 

on people's freedom. 

P3: Regulations only have 

negative impacts on people. 

P2: Oversimplification 

P3: Cherry picking 

4.2.1. Green jobs don't 

work 

3 P1: Green jobs are a small 

proportion of overall jobs and 

are growing slowly. 

C: Green jobs won't work. 

P2: The growth rate of 

green jobs will remain the 

same over time. 

P3: Economic factors are all 

that matter when 

considering green jobs. 

P1: Impossible expectations 

P2: Slothful induction 

P3: Oversimplification 

4.2.3. Policy impact is 

negligible 

3 P1: A single policy would have 

a negligible impact. 

C: We should not have the 

policy. 

P2: If a single policy 

doesn't solve the problem, 

then it is not worth 

implementing. 

P2: Impossible expectations 

4.2.5. Better to adapt 3 P1: Climate action reduces 

wealth. 

P2: Wealth increases resilience 

to climate action. 

C: It is better to adapt to 

climate change than to mitigate 

it. 

P3: Failing to mitigate 

climate change won't have 

an impact on our wealth or 

ability to adapt to climate 

change. 

P1: Cherry picking 

P3: Slothful induction 

4.2.6. China's emissions 3 P1: Developing countries are 

not doing enough to share the 

burden of reducing global 

emissions. 

P2: One country cutting 

emissions will make a 

P3: One country shouldn't 

reduce emissions if their 

action alone won't reduce 

global emissions. 

P4: All countries are the 

same so they should be held 

P1: Oversimplification 

P3: Impossible expectations 

P4: Oversimplification 
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negligible difference to global 

emissions. 

C: One country reducing 

emissions is pointless. 

to the same emission 

reduction standards. 

4.3.1. Policy is too 

difficult 

2 P1: Solving climate change will 

be difficult and expensive. 

P2: Making the technical 

transition or getting global 

agreement will be difficult. 

C: Solving climate change is 

too difficult. 

P3: Because emission 

reduction and political 

agreement is difficult, it 

can't be done. 

P3: Hasty generalization, 

Circular reasoning 

4.3.2. Low public 

support 

2 P1: Much of the public aren't 

convinced about the need for 

climate action. 

C: Political action on climate 

change is too hard. 

P2: Without public support, 

climate policy is 

impossible. 

P3: Current levels of public 

support for climate action 

will stay the same in the 

future. 

P1: Cherry picking 

P3: Slothful induction 

4.4.1. Clean energy 

unreliable 

3 P1: Clean energy has costs on 

the economy and the 

environment. 

C: Clean energy is harmful. 

P2: The negatives of clean 

energy outweigh the 

benefits. 

P2: Cherry picking 

4.5.1. Fossil fuels are 

plentiful 

2 P1: There is an abundance of 

fossil fuel resources. 

C: We should keep using fossil 

fuels. 

P2: If we have fossil fuels, 

we should use them rather 

than other sources. 

P2: Slothful induction 
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4.5.2. Fossil fuels are 

cheap 

2 P1: Fossil fuels are the cheapest 

form of energy. 

C: We should use fossil fuel 

energy. 

P2: Cheaper costs are more 

important than other factors 

like climate change 

impacts. 

P1: Slothful induction 

P2: Oversimplification 

5.1.1. No consensus 2 P1: There's not enough 

evidence to know what's 

happening with climate change. 

C: There's no scientific 

consensus on climate change. 

  P1: Slothful induction, 

Impossible expectations 

5.1.2. Proxies are 

unreliable 

1 P1: Proxy data is affected by 

non-climate factors and 

measuring limitations. 

C: Climate proxies are 

unreliable. 

P2: Scientists don't know 

how to adjust for limitations 

and other factors. 

P2: Misrepresentation 

5.1.3. Temp is 

unreliable 

3 P1: Temperature data is 

affected by non-climate factors 

and measuring limitations. 

C: The temperature record is 

unreliable. 

P2: Scientists don't know 

how to adjust for 

limitations. 

P2: Slothful induction, Red 

Herring 

5.1.4. Models are 

unreliable 

3 P1: Climate model predictions 

don't match observations. 

C: Climate models are 

unreliable. 

P2: If there's a discrepancy 

between models and 

observations, the models 

must be wrong. 

P1: Cherry picking 

P2: Oversimplification 

5.2.1. Climate is a 

religion 

2 P1: The climate change 

movement have some trait in 

common with religion. 

P2: A movement that has 

any traits in common with a 

religion is a religion. 

P2: Misrepresentation 

P3: False equivalence 
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C: The climate change 

movement is a religion and 

unscientific. 

5.2.2. Media is alarmist 3 P1: Media portrayal of climate 

change supports the mainstream 

view. 

C: The media are biased and 

cannot be trusted. 

P2: If the media supports 

the mainstream view on 

climate change, they must 

be biased. 

P2: Ad hominem, 

Misrepresentation 

5.2.3. Politicians are 

biased 

2 P1: Governments and 

politicians support the 

mainstream view on climate 

change. 

C: Governments are biased and 

untrustworthy. 

P2: If governments or 

politicians support the 

mainstream view on climate 

change, they must be 

biased. 

P2: Ad hominem, 

Misrepresentation 

5.2.4. 

Environmentalists are 

biased 

2 P1: Environmentalists get 

science wrong as they're not 

committed to science. 

C: Environmentalists are biased 

and unreliable. 

  P1: Ad hominem 

5.2.5. Scientists are 

biased 

2 P1: Scientists act in biased or 

unethical ways. 

C: Scientists and their science 

can't be trusted 

  P1: Ad hominem 

5.3.1. Policy is a 

conspiracy 

2 P1: Governing bodies and 

corporations act secretly on 

climate policy. 

C: Climate policy is part of a 

conspiracy. 

P2: Secret actions by 

governing bodies and 

corporations must be for 

nefarious motives. 

P1: Conspiracy theory 

P2: Conspiracy theory 
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5.3.2. Science is a 

conspiracy 

2 P1: Scientists have committed a 

range of conspiratorial actions 

to defend the mainstream view 

and suppress dissenting views. 

C: There is a conspiracy among 

scientists to deceive the public. 

  P1: Conspiracy theory 

 

Figure 5 shows the relative prevalence of different fallacies in climate contrarian claims. 

The most common fallacies were slothful induction and cherry picking, involving misleading 

treatment of scientific data. The next two most common categories were oversimplification and 

misrepresentation, involving misleading interpretations of scientific models or systems. Single 

cause (a type of oversimplification) was the fifth most common fallacy. Note that if 

oversimplification and single cause were to be collapsed together, they would amount to the 

second most common fallacy. Impossible expectations was the sixth most common fallacy, with 

varying applications. 
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Figure 5. Prevalence of fallacies supporting climate contrarian claims. 
 

Almost every claim was supported by an invalid argument that required the addition of a 

hidden premise. Among the invalid arguments, every hidden premise resulted in a reasoning 

fallacy. Only 4 claims out of 46 were supported by a logically valid argument. 

  

4. Discussion 

Understanding how climate change misinformation misleads is a crucial step to neutralizing its 

negative influence. This study aimed to assess the veracity and understand the range of logical 

fallacies employed across a comprehensive taxonomy of contrarian claims about climate change. 

We developed a methodology to deconstruct real-world misinformation exemplars. A novel 

addition was the development of deconstruction types, offering a systematic method of 

identifying the most representative argument structure for each contrarian claim. 

We identified cherry picking, slothful induction, and oversimplification as the most 

employed fallacies in climate misinformation. These techniques were often found in the same 

claim, with 20% of claims employing cherry picking/slothful induction in one premise and 

oversimplification in the other. For example, in the claim “CO2 is plant food” (3.3.1), the first 

premise employed oversimplification, while the second premise used slothful induction. 

Furthermore, some single premises contained two fallacies. In the claim “policy is a conspiracy” 

(5.3.1), the premise “decision making authorities should always be 100% transparent or 

otherwise they can't be trusted” utilized both ad hominem and impossible expectations (Table 3). 

This study's findings can be compared to prior work on deconstructing climate denialist 

claims in order to validate our results. Cook et al. (2018) is the closest comparable study, 

although it restricted its scope to climate science misinformation found in categories 1 (global 
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warming isn’t happening), 3 (climate impacts aren’t bad), and 5 (climate science isn’t reliable) in 

the Coan et al. (2021) taxonomy. In most cases, our identified fallacies matched the fallacies 

identified by Cook et al. (2018). However, two noticeable discrepancies between the two studies 

were the claims “species can adapt” (3.2.1)—where Cook et al. (2018) identified the use of 

misrepresentation while we identified cherry picking and oversimplification—and 

“environmentalists are alarmists” (5.2.4)—where Cook et al. (2018) identified cherry picking 

while we found ad hominem and slippery slope. Contributing factors to these discrepancies could 

be differences in how real-world exemplars were translated into semi-structured premise-

conclusion form. 

All 46 analyzed claims contained reasoning fallacies, with 42 (91%) specifically 

containing fallacious hidden premises. This supports the view that unstated assumptions must be 

uncovered to fully understand why an argument is misleading (Birks, 2019). This also reinforces 

the value of a critical thinking approach that offers a systematic method for “logic-checking” 

claims with hidden premises.  

The deconstruction of the Coan et al. (2021) taxonomy has benefits for improving the 

machine learning research that this work was based on. Identifying examples that need 

reclassifying (e.g., deconstruction type 4) highlighted that there were conceptual ambiguities in 

the initial coding of paragraphs. The deconstruction process clarified conceptual differences 

between some claims, which could support further coding and refinement of the machine 

learning model. The process of deconstructing a diverse range of contrarian claims also added 

nuance to past critical thinking work. The impossible expectations fallacy was previously defined 

as “demanding unrealistic standards of certainty before acting on the science” (Cook, 2022). This 

definition was suitable for science-based claims such as “proxies are unreliable” (5.1.2), a 
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prominent argument among the reasons given for climate skepticism (Matthews, 2015). 

However, the impossible expectations fallacy was also found in the solutions-based claim 

“policy has a negligible impact” (4.2.3), which argued that if a single policy did not fix the 

problem, then it was not worth implementing. This claim unrealistically demanded that a single 

policy must comprehensively solve climate change to be implemented (equivalent to arguing 

“the first step won’t get me out of the way of oncoming traffic so I might as well not move”). 

Applying impossible expectations to a policy context demonstrated the limitation of the previous 

definition of impossible expectations in Cook (2020). Consequently, we broadened the definition 

for impossible expectations so that it was applicable in a wider range of contexts (Table 1). 

Half of the claims that were logically valid contained the ad hominem fallacy, involving a 

character attack on a person or group who accepts the reality of climate change and/or the need 

for climate action. This is not to say that all ad hominem attacks are necessarily valid arguments 

(Samoilenko & Cook, 2024a; Walton, 1998). An ad hominem attacking a person’s trait (e.g., “Al 

Gore is overweight”) might be irrelevant to a conclusion that disregards the person’s argument 

(e.g., “therefore Al Gore’s film is not credible”) and therefore logically invalid. In the ad 

hominem claims in our analysis, the premises (e.g., “scientists act in a biased or unethical way”) 

were relevant to the conclusion (e.g., “therefore scientists are unreliable”) and hence were 

deemed logically valid. In all the exemplars we examined, the premise accusing a target of being 

biased or unethical was assessed in the deconstruction process to be false. For example, 

accusations that stolen emails revealed deceptive behavior by climate scientists have been 

rejected by multiple investigations (Cook, 2020; Stott, 2021). Nevertheless, a point of discussion 

of our approach is that we cannot state definitively that in every instance, members of the climate 
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movement are unbiased and ethical. Our approach to this kind of argument was to explain in 

general terms how ad hominem arguments focus on a person’s character to distract from their 

arguments. 

A limitation of our study was the coverage of the training data used to harvest exemplars 

representing each contrarian claim. There was significant variance in the number of paragraphs 

matching each claim, ranging from 0 to 766 paragraphs per claim. 17 childless claims had less 

than 20 paragraphs with 8 having zero examples. We considered the number of paragraphs a 

proxy for the prominence of each claim so concluded that excluding low-represented claims was 

appropriate. As a result, claims such as “Carbon capture & sequestration is unproven” (4.4.2) and 

“Nuclear power is good” (4.5.3) were excluded from our analysis. While obtaining more 

exemplar paragraphs was outside the scope of this study, future research should expand the 

training dataset targeting underrepresented claims. 

An additional characteristic of the dataset was a heavy emphasis on U.S. sources with half 

of the blogs and nearly all the conservative think-tanks being U.S. based. This is to some degree 

reflective of the fact that the initial prolific sources of climate misinformation were U.S.-based 

conservative think-tanks (McCright & Dunlap, 2000), and that public polarization over climate 

change is greatest in the United States (Hornsey et al., 2018). Nevertheless, it is expected that 

contrarian narratives will differ across countries (Chen, 2024). For example, U.S. narratives 

about deregulation emphasize restrictions imposed on the fossil fuel industry while similar 

narratives in Brazil focus on policies restricting deforestation (Stecuła et al., 2025). Future 

research should replicate this methodology in other countries and languages, particularly if the 

work is aiming toward automating responses to misinformation. 
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Limited resources were available for the deconstruction process so greater resources 

would facilitate a more detailed analysis. We sampled approximately 20 example paragraphs for 

each claim. Sampling a larger number of paragraphs would likely result in the identification of 

more argument structures, which would provide a more comprehensive (albeit complicated) 

summary of fallacies. A more thorough treatment would enable distinguishing between factual 

statements such as “the weather was cold somewhere on a certain day” and misleading statements 

such as “the weather is cold today, therefore global warming is not happening” (1.3). Although 

every claim we deconstructed could be represented by a single argument structure, it is likely that 

there are further argument structures that are not captured by our current analysis. Evidence for 

this comes in Zanartu et al. (2025) which built a dataset of climate misinformation examples 

spanning both CARDS categories and FLICC fallacies, finding a broader distribution of fallacies 

across each CARDS category than that found in these results. This points to the need to expand 

the taxonomy to include more variations of contrarian claims, which would in turn necessitate 

further training of any machine learning model used to detect claims. 

The fact that contrarian claims contain multiple fallacies has psychological and 

communication consequences. For arguments with multiple fallacies, assessing which reasoning 

fallacy played the greatest role in making the argument misleading is beyond the scope of this 

study. With regard to corrective strategies, would explanation of more than one fallacy be more 

or less effective than explaining a single fallacy? If a correction was to include just a single 

fallacy explanation (e.g., due to space or attention constraints), how would one choose one 

fallacy among several to maximize the effectiveness of a correction? Future research into logic-

based corrections should consider these questions when experimentally testing interventions. 
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While our research yields theoretical insights that stand on their own, this work was 

designed to be implemented within broader frameworks, such as the 4D framework (Cook, 

2024). Our work seamlessly integrates within this framework, by closely interfacing with the 

detection research in Coan et al. (2021) and building on the deconstruction methodology 

developed in Cook et al. (2018). In addition, our output lends itself to debunking interventions 

that include logic-based explanations (Kim et al., 2020). 

Explaining the logical fallacies in misinformation shows a number of unique benefits 

over alternative approaches such as fact-based corrections. For example, logic-based corrections 

can be effective across topics (Cook et al., 2017) while fact-based corrections are limited to a 

specific topic. Similarly, logic-based corrections are effective regardless of whether they are 

shown before or after misinformation, while fact-based corrections can be canceled out if 

misinformation is shown afterwards (Vraga et al., 2020; Christner et al., 2024). Consequently, 

our results can act as an encyclopedic resource for communicators developing logic-based 

corrections against climate misinformation. 

Another limitation of fact-checking is that they are most appropriately applied to 

empirical questions and if applied inappropriately (e.g., to policy questions that involve values 

and societal priorities), can risk undermining public support for science (Freiling et al., 2023). 

Logic-checking can address some claims that fall outside the scope of fact-checking by 

identifying misleading arguments that contain reasoning fallacies. This work offers another tool 

for scientists, educators, and communicators seeking to build public resilience against misleading 

arguments. The approach of teaching science by explicitly addressing how misinformation 

distorts scientific facts, known as agnotology-based learning (Bedford & Cook, 2013) or 

misconception-based learning (McCuin et al., 2014), has been shown to be one of the most 
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effective ways of teaching science, achieving greater and longer-lasting learning gains as well as 

increased critical thinking skills (Kuhn & Crowell, 2011). More specifically, deconstruction of 

misinformation has been used in the classroom to educate students about the reasoning fallacies 

used in climate misinformation (Cook et al., 2023). Our research may be leveraged by educators 

employing misconception-based lessons to teach climate change material. 

While logic-checking can address some of the shortcomings of fact-checking, it should 

be acknowledged that these two approaches, even combined, are insufficient to critically address 

some discourses, such as framing that filter our perceptions of the world by making some 

information more salient than other information. Consequently, an additional complementary 

approach worthy of consideration is “frame-checking”, a critical practice that encourages 

individuals to move beyond surface facts and instead interrogate the underlying rhetorical frame 

of claims (Cloud, 2018). Frame-checking examines how an issue is being presented by different 

parties, and identifies what information, perspective, or context is left out of the framing. This 

approach asks who is doing the framing, and who benefits from having information portrayed in 

this way, with the intention of uncovering how rhetoric shapes our reality in ways that often 

serve the interests of the powerful. However, there appears to be no direct experimental study 

that has tested the effectiveness of frame-checking as an intervention in response to 

misinformation. While frame-checking is a broader and more holistic framework than logic-

checking, nevertheless, logic-based inoculation and logic-checking can play an integral part of 

this approach.  

Similarly, Ceccarelli (2011) argues that scientists should counter attempts to cast doubt 

on a scientific consensus through rhetorical strategies such as explaining the history of scientific 

debate that resulted in a consensus of experts. This approach frames scientific consensus not as 
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suppression of debate, but the result of a rigorous, past debate that has been resolved by the 

scientific community. Another misleading technique used by those who manufacture controversy 

is the exploitation of "balancing norms" (the journalistic norm of presenting "both sides"), used 

to portray a resolved scientific consensus as an ongoing debate. Although Ceccarelli focuses on 

broader rhetorical devices (such as the ethos of the dissenters or the manipulation of media 

norms), the deceptive arguments she refers to often rely on logical fallacies, such as appeal to 

false authority and false equivalence. One of the available strategies for those who respond to a 

manufactured scientific controversy is to "equip readers and their students to refute deceptive 

arguments”–an approach much in line with logic-based inoculation. While Cloud’s frame-

checking and Ceccarelli’s rhetorical strategies are broader and more holistic than logic-based 

inoculation, both approaches can still benefit from the methodologies and resources published in 

this article. 

Alternatively, Barzilai and Chinn (2020) propose four educational approaches , each 

applying a different lens to post-truth problem. In the first lens (Not Knowing How to Know), 

where people lack the necessary knowledge and skills to evaluate complex scientific claims, 

providing factual information and fallacy explanations provides people with the critical thinking 

tools to navigate the information landscape. The second lens (Fallible Ways of Knowing) 

acknowledges that people have inherent cognitive vulnerabilities such as biases and heuristics, 

making them susceptible to misinformation. In this case, inoculation theory offers a framework 

for building public resilience to misinformation by forewarning them of the threat of being 

misled, thus increasing their epistemic vigilance. The third lens (Not Caring About Truth) and 

fourth lens (Disagreeing About How to Know) require responses beyond the scope of this paper, 

such as adapting science to make sense in people's lives and helping students and teachers 
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navigate multiple epistemologies. Again, as with frame-checking, logic-checking is an integral 

part of the broader framework proposed by Barzilai and Chinn (2020). 

This study sought to deconstruct a comprehensive taxonomy of climate contrarian claims, 

identifying reasoning fallacies and misleading claims. In the process, we expanded the critical 

thinking deconstruction methodology developed by Cook et al. (2018). Our work is the most 

comprehensive effort to date that deconstructs contrarian claims about climate change 

incorporating both climate science and solutions misinformation. It provides a foundation for 

future work on deconstruction and a generalizable methodology that could be applied to a variety 

of applications and other topics afflicted by misinformation. 

   

Acknowledgments 

We wish to acknowledge Wendy Cook who provided graphic design support for Figures 

1 and 4 of this manuscript, and James Burgmann-Milner, Mara Jorgovic, and Lucy Richardson 

for assistance in the revision stages. 

 

Competing interests 

The authors have no competing interests to declare. 

 

Author contributions 

Ruby Flack: Conceptualization, Methodology, Writing - Original Draft, Visualization, 

Investigation, Data Curation. John Cook: Conceptualization, Methodology, Writing - Original 

Draft, Visualization, Supervision, Investigation. Peter Ellerton: Conceptualization, Writing - 

Review & Editing. David Kinkead: Conceptualization, Writing - Review & Editing. Travis 



42 

Coan: Writing - Review & Editing. Constantine Boussalis: Writing - Review & Editing. 

Mirjam Nanko: Writing - Review & Editing. Ailie Gallant: Writing - Review & Editing. Roger 

Dargaville: Writing - Review & Editing. 

  

5. References 

Abbass, K., Qasim, M. Z., Song, H., Murshed, M., Mahmood, H., & Younis, I. (2022). A review 

of the global climate change impacts, adaptation, and sustainable mitigation measures. 

Environmental Science and Pollution Research, 29(28), 42539–42559. 

https://doi.org/10.1007/s11356-022-19718-6 

Adair, B. (2011, July 27). A Change in the Meter: Barely True Is Now Mostly False. PolitiFact. 

Retrieved from https://www.politifact.com/article/2011/jul/27/-barely-true-mostly-false/ 

Al-Rawi, A., OʼKeefe, D., Kane, O., & Bizimana, A.-J. (2021). Twitter’s Fake News Discourses 

Around Climate Change and Global Warming. Frontiers in Communication, 6. 

Barzilai, S., & Chinn, C. A. (2020). A review of educational responses to the “post-truth” 

condition: Four lenses on “post-truth” problems. Educational Psychologist, 55(3), 107-

119. 

Bedford, D., & Cook, J. (2013). Agnotology, scientific consensus, and the teaching and learning 

of climate change: A response to Legates, Soon and Briggs. Science & Education, 22, 

2019-2030. 

Birks, J. (2019). Fact-checking journalism and political argumentation: A British perspective. 

Springer Nature. 



43 

Bloomfield, E. F., & Tillery, D. (2019). The circulation of climate change denial online: 

Rhetorical and networking strategies on Facebook. Environmental Communication, 

13(1), 23-34. 

Bonds, E. (2016). Beyond denialism: think tank approaches to climate change. Sociology 

Compass, 10(4), 306-317. 

Boussalis, C., & Coan, T. G. (2016). Text-mining the signals of climate change doubt. Global 

Environmental Change, 36, 89–100. https://doi.org/10.1016/j.gloenvcha.2015.12.001 

Capstick, S. B., & Pidgeon, N. F. (2014). What is climate change scepticism? Examination of the 

concept using a mixed methods study of the UK public. Global Environmental Change, 

24, 389-401. 

Ceccarelli, L. (2011). Manufactured scientific controversy: Science, rhetoric, and public debate. 

Rhetoric and Public Affairs, 14(2), 195-228. 

Chapman, G., & Python, M. (Eds.). (1989). The Complete Monty Python's Flying Circus: All the 

Words. Volume One (Vol. 1). Pantheon. 

Chen, L. (2024). Combatting Climate Change Misinformation: Current Strategies and Future 

Directions. Environmental Communication, 18(1–2), 184–190. 

https://doi.org/10.1080/17524032.2023.2299756 

Christner, C., Merz, P., Barkela, B., Jungkunst, H., & Von Sikorski, C. (2024). Combatting 

Climate Disinformation: Comparing the Effectiveness of Correction Placement and Type. 

Environmental Communication, 1–14. https://doi.org/10.1080/17524032.2024.2316757 

Cloud, D. (2020). The corrupted scientist archetype and its implications for climate change 

communication and public perceptions of science. Environmental Communication, 14(6), 

816-829. 



44 

Dana Cloud’s concept of “frame-checking” (2018, Reality Bites, chapter 3  

Cloud, D (2018) Reality Bites, chapter 3  

Coan, T. G., Boussalis, C., Cook, J., & Nanko, M. O. (2021). Computer-assisted classification of 

contrarian claims about climate change. Scientific Reports, 11(1), 22320. 

https://doi.org/10.1038/s41598-021-01714-4 

Cook, J. (2019). Understanding and countering misinformation about climate change. In 

Chiluwa, I. & Samoilenko, S. (Eds.), Handbook of Research on Deception, Fake News, 

and Misinformation Online. 

Cook, J. (2020). Deconstructing Climate Science Denial. In Holmes, D. & Richardson, L. M. 

(Eds.) Edward Elgar Research Handbook in Communicating Climate Change. 

Cheltenham: Edward Elgar. 

Cook, J. (2024). The 4D framework: a holistic approach to countering climate change 

misinformation. In Companion to Development Studies. Abingdon, UK: Routledge. 

Cook, J., Ecker, U. K. H., Trecek-King, M., Schade, G., Jeffers-Tracy, K., Fessmann, J., Kim, S. 

C., Kinkead, D., Orr, M., Vraga, E., Roberts, K., & McDowell, J. (2022). The Cranky 

Uncle game—Combining humor and gamification to build student resilience against 

climate misinformation. Environmental Education Research, 1-17. 

Cook, J., Ellerton, P., & Kinkead, D. (2018). Deconstructing climate misinformation to identify 

reasoning errors. Environmental Research Letters, 13(2), 024018. 

https://doi.org/10.1088/1748-9326/aaa49f 

Cook, J. & Lewandowsky, S. (2016). Rational Irrationality: Modeling Climate Change Belief 

Polarization Using Bayesian Networks. Topics in Cognitive Science. 8(1), 160-179. 



45 

Cook, J., Lewandowsky, S., & Ecker, U. K. H. (2017). Neutralizing misinformation through 

inoculation: Exposing misleading argumentation techniques reduces their influence. 

PLOS ONE, 12(5), e0175799. https://doi.org/10.1371/journal.pone.0175799 

Cook, J., Oreskes, N., Doran, P. T., Anderegg, W. R. L., Verheggen, B., Maibach, E. W., 

Carlton, J.S., Lewandowsky, S., Green, S. A., Skuce, A. G., Nuccitelli, D., Jacobs, P., 

Richardson, M., Winkler, B., Painting, R., Rice, K. (2016). Consensus on consensus: a 

synthesis of consensus estimates on human-caused global warming. Environmental 

Research Letters, 11(4), 048002. 

Cullen, S., Fan, J., van der Brugge, E. et al. Improving analytical reasoning and argument 

understanding: a quasi-experimental field study of argument visualization. npj Science 

Learn 3, 21 (2018). 

Diethelm, P., & McKee, M. (2009). Denialism: what is it and how should scientists respond? The 

European Journal of Public Health, 19(1), 2-4. 

Doran, P. T., & Zimmerman, M. K. (2009). Examining the scientific consensus on climate 

change. Eos, Transactions American Geophysical Union, 90(3), 22-23. 

Ecker, U. K., Lewandowsky, S., Cook, J., Schmid, P., Fazio, L. K., Brashier, N., Kendeou, P., 

Vraga, E. K., & Amazeen, M. A. (2022). The psychological drivers of misinformation 

belief and its resistance to correction. Nature Reviews Psychology, 1(1), 13-29. 

Feulner, G., & Rahmstorf, S. (2010). On the effect of a new grand minimum of solar activity on 

the future climate on Earth. Geophysical Research Letters, 37(5). 

Friedman, R. S., & Campbell, D. S. (2023). An experimental study of the impact of 

greenwashing on attitudes toward Fossil Fuel Corporations’ sustainability initiatives. 

Environmental Communication, 17(5), 486-501. 



46 

Freiling, I., Krause, N. M., & Scheufele, D. A. (2023). Science and ethics of “curing” 

misinformation. AMA Journal of Ethics, 25(3), 228-237. 

Gallup (2023). Environment. Gallup Historical Trends. Accessed on 18 May 2023 at 

https://news.gallup.com/poll/1615/environment.aspx. 

Gasper, R., Blohm, A., & Ruth, M. (2011). Social and economic impacts of climate change on 

the urban environment. Current Opinion in Environmental Sustainability, 3(3), 150–157. 

https://doi.org/10.1016/j.cosust.2010.12.009. 

Geiger, N., & Swim, J. K. (2016). Climate of silence: Pluralistic ignorance as a barrier to climate 

change discussion. Journal of Environmental Psychology, 47, 79-90. 

Graves, L. (2013). Deciding what's true: Fact-checking journalism and the new ecology of news. 

Columbia University. 

Graves, D. (2019). Understanding the promise and limits of automated fact-checking. Reuters 

Institute for the Study of Journalism. https://ora.ox.ac.uk/objects/uuid:f321ff43-05f0-

4430-b978-f5f517b73b9b 

Gunster, S., Fleet, D., Paterson, M., & Saurette, P. (2018). Climate hypocrisies: A comparative 

study of news discourse. Environmental Communication, 12(6), 773-793. 

Hassan, N., Adair, B., Hamilton, J. T., Li, C., Tremayne, M., Yang, J., & Yu, C. (2015, July). 

The quest to automate fact-checking. In Proceedings of the 2015 Computation+ 

Journalism symposium. 

Hopkins, K. L., Lepage, C., Cook, W. M., Thomson, A., Abeyesekera, S., Knobler, S., Boehman, 

N., Thompson, B., Waiswa, P., Ssanyu, J. N., Kabwijamu, L., Wamalwa, B., Aura, C., 

Rukundo, J. C., & Cook, J. (2023). Co-designing a Mobile-based Game to Improve 



47 

Misinformation Resistance and Vaccine Knowledge in Uganda, Kenya, and Rwanda. 

Journal of Health Communication, 28(sup2), 49-60. 

Hornsey, M. J., Harris, E. A., & Fielding, K. S. (2018). Relationships among conspiratorial 

beliefs, conservatism and climate scepticism across nations. Nature Climate Change, 

8(7), 614-620. 

Jacobson, R. M., Targonski, P. V., & Poland, G. A. (2007). A taxonomy of reasoning flaws in 

the anti-vaccine movement. Vaccine, 25(16), 3146-3152. 

Jolley, D., & Douglas, K. M. (2014). The social consequences of conspiracism: Exposure to 

conspiracy theories decreases intentions to engage in politics and to reduce one's carbon 

footprint. British Journal of Psychology, 105(1), 35-56. 

Kim, S. C., Vraga, E. K., & Cook, J. (2020). An Eye Tracking Approach to Understanding 

Misinformation and Correction Strategies on Social Media: The Mediating Role of 

Attention and Credibility to Reduce HPV Vaccine Misperceptions. Health 

Communication, 36(13), 1-10. 

Koch, T. K., Frischlich, L., & Lermer, E. (2023). Effects of fact‐checking warning labels and 

social endorsement cues on climate change fake news credibility and engagement on 

social media. Journal of Applied Social Psychology, 53(6), 495-507. 

Kuhn, D., & Crowell, A. (2011). Dialogic argumentation as a vehicle for developing young 

adolescents’ thinking. Psychological Science, 22(4), 545-552. 

Lamb, W. F., Mattioli, G., Levi, S., Roberts, J. T., Capstick, S., Creutzig, F., Minx, J. C., Müller-

Hansen, F., Culhane, T., & Steinberger, J. K. (2020). Discourses of climate delay. Global 

Sustainability, 3. https://doi.org/10.1017/sus.2020.13 



48 

Leiserowitz, A., Maibach, E., Rosenthal, S., Kotcher, J., Goddard, E., Carman, J., Myers, T., 

Verner, M., Marlon, J., Goldberg, M., Ettinger, J., Richards, E., Fine, J., & Thier, K. 

(2025). Global Warming's Six Americas, Fall 2024. Yale University and George Mason 

University. New Haven, CT: Yale Program on Climate Change Communication. 

Lewandowsky, S., Ballard, T., Oberauer, K., & Benestad, R. (2016). A blind expert test of 

contrarian claims about climate data. Global Environmental Change, 39, 91-97. 

Lewandowsky, S., Cook, J., Ecker, U. K. H., Albarracín, D., Amazeen, M. A., Kendeou, P., 

Lombardi, D., Newman, E. J., Pennycook, G., Porter, E. Rand, D. G., Rapp, D. N., 

Reifler, J., Roozenbeek, J., Schmid, P., Seifert, C. M., Sinatra, G. M., Swire-Thompson, 

B., van der Linden, S., Vraga, E. K., Wood, T. J., Zaragoza, M. S. (2020). The 

Debunking Handbook 2020. DOI:10.17910/b7.1182 

Lewandowsky, S., Ecker, U. K. H., & Cook, J. (2017). Beyond Misinformation: Understanding 

and Coping with the “Post-Truth” Era. Journal of Applied Research in Memory and 

Cognition, 6(4), 353–369. https://doi.org/10.1016/j.jarmac.2017.07.008 

Lewandowsky, S., Oreskes, N., Risbey, J. S., Newell, B. R., & Smithson, M. (2015). Seepage: 

Climate change denial and its effect on the scientific community. Global Environmental 

Change, 33, 1-13. 

Lieu, R., Hayes, O. R., Cook, J. (2026). Testing the impact of fallacies and contrarian claims in 

climate change misinformation. British Journal of Psychology. 

Lim, C. (2018). Checking how fact-checkers check. Research & Politics, 5(3), 

2053168018786848. 

Matthews, P. (2015). Why are people skeptical about climate change? Some insights from blog 

comments. Environmental Communication, 9(2), 153-168. 



49 

McCright, A. M., Charters, M., Dentzman, K., & Dietz, T. (2016). Examining the effectiveness 

of climate change frames in the face of a climate change denial counter-frame. Topics in 

cognitive science, 8(1), 76-97. 

McCright, A. M., & Dunlap, R. E. (2000). Challenging global warming as a social problem: An 

analysis of the conservative movement's counter-claims. Social Problems, 47(4), 499-

522. 

McCright, A. M., & Dunlap, R. E. (2011). The politicization of climate change and polarization 

in the American public's views of global warming, 2001–2010. The Sociological 

Quarterly, 52(2), 155-194. 

McCuin, J. L., Hayhoe, K., & Hayhoe, D. (2014). Comparing the effects of traditional vs. 

misconceptions-based instruction on student understanding of the greenhouse effect. 

Journal of Geoscience Education, 62(3), 445-459. 

McGuire, W. J., & Papageorgis, D. (1961). The relative efficacy of various types of prior belief-

defense in producing immunity against persuasion. Public Opinion Quarterly, 26, 24-34. 

Myers, K. F., Doran, P. T., Cook, J., Kotcher, J., & Myers, T. A. (2021). Consensus revisited: 

quantifying scientific agreement on climate change and climate expertise among Earth 

scientists 10 years later, Environmental Research Letters, 16(10), 104030. 

Naderer, B., & Opree, S. J. (2021). Increasing advertising literacy to unveil disinformation in 

green advertising. Environmental Communication, 15(7), 923-936. 

Nieminen, S., & Sankari, V. (2021). Checking PolitiFact’s Fact-Checks. Journalism Studies, 

22(3), 358-378. 



50 

Nyhan, B., & Reifler, J. (2015). The Effect of Fact-Checking on Elites: A Field Experiment on 

U.S. State Legislators: THE EFFECT OF FACT-CHECKING ON ELITES. American 

Journal of Political Science, 59(3), 628–640. https://doi.org/10.1111/ajps.12162 

Oreskes, N. (2004). The scientific consensus on global warming. Science, 306(5702), 1686. 

Rahmstorf, S. (2004). The climate sceptics. In Weather Catastrophes and Climate Change—Is 

There Still Hope For Us? (76-83), Munich Re. 

Ranney, M.A. & Clark, D. (2016). Climate Change Conceptual Change: Scientific Information 

Can Transform Attitudes. Topics in Cognitive Science, 8(1), 49-75. 

Rogers, T., Zeckhauser, R., Gino, F., Norton, M. I., & Schweitzer, M. E. (2017). Artful paltering: 

The risks and rewards of using truthful statements to mislead others. Journal of 

Personality and Social Psychology, 112(3), 456. 

Rojas, C., Algra-Maschio, F., Andrejevic, M., Coan, T., Cook, J., and Li, Y.-F. (2024). 

Augmented CARDS: A machine learning approach to identifying triggers of climate 

change misinformation on Twitter. Nature Communications Earth & Environment. 

Ryan, S., & Hammerton, M. (2025). Beyond fact-checking: The importance of logic-checking in 

public discourse. Social Epistemology, 1-13. 

Samoilenko, S. A., & Cook, J. (2024a). Developing an Ad Hominem typology for classifying 

climate misinformation. Climate Policy, 24(1), 138-151. 

Samoilenko, S. A., & Cook, J. (2024b). Developing a Critical Response to Ad Hominem Attacks 

Against Climate Science. American Behavioral Scientist, 00027642241240352. 

Schmid, P., & Betsch, C. (2019). Effective strategies for rebutting science denialism in public 

discussions. Nature Human Behaviour, 3(9), 931–939. https://doi.org/10.1038/s41562-

019-0632-4 



51 

Stecuła, D.A., Cook, J., Krishna, A., Wójcik, A.D., Hochsprung Miguel, J.C., Hornsey, M., 

Benegal, S. (2025). Understanding the Political and Psychological Roots of Climate 

Misinformation and Its Impact on Public Opinion. In Roberts, J.T., Milani, C.R.S., 

Jacquet, J., & Downie, C. (Eds.), Climate Obstruction: A Global Assessment. Oxford 

University Press. 

Stecula, D. A., & Merkley, E. (2019). Framing climate change: Economics, ideology, and 

uncertainty in American news media content from 1988 to 2014. Frontiers in 

Communication, 4, 6. 

Stott, P. (2021). Hot air: The inside story of the battle against climate change denial. Atlantic 

Books. 

Taddicken, M., & Wolff, L. (2023). Climate Change-related Counter-attitudinal Fake News 

Exposure and its Effects on Search and Selection Behavior. Environmental 

Communication, 17(7), 720-739. 

Treen, K. M. d’I., Williams, H. T. P., & O’Neill, S. J. (2020). Online misinformation about 

climate change. WIREs Climate Change, 11(5). https://doi.org/10.1002/wcc.665 

van der Linden, S. (2015). The conspiracy-effect: Exposure to conspiracy theories (about global 

warming) decreases pro-social behavior and science acceptance. Personality and 

Individual Differences, 87, 171-173. 

van der Linden, S., Leiserowitz, A., Rosenthal, S., & Maibach, E. (2017). Inoculating the Public 

against Misinformation about Climate Change. Global Challenges, 1(2), 1600008. 

https://doi.org/10.1002/gch2.201600008 



52 

Van Gelder, T., Bissett, M., & Cumming, G. (2004) Cultivating Expertise in Informal 

Reasoning. Edited by Dixon, P & Thompson, V.A., Canadian Journal of Experimental 

Psychology/Revue Canadienne de Psychologie Expérimentale 58 (2), 142–52. 

Vosoughi, S., Roy, D., & Aral, S. (2018). The spread of true and false news online. Science, 

359(6380), 1146-1151. 

Vraga, E. K., Kim, S. C., Cook, J., & Bode, L. (2020). Testing the Effectiveness of Correction 

Placement and Type on Instagram. The International Journal of Press/Politics, 

1940161220919082. 

Walton, D. N. (1996). Argument structure : a pragmatic theory. University of Toronto Press. 

Walton, D. (1998). Ad hominem arguments. Tuscaloosa, AL: University of Alabama Press. 

Walton, D. N., Reed, C., & Macagno, F. (2008). Argumentation schemes. Cambridge University 

Press. 

Zanartu, F., Cook, J., Wagner, M., Garcia, J. (2024). Detecting Fallacies in Climate 

Misinformation: A Technocognitive Approach to Identifying Misleading Argumentation. 

Nature Scientific Reports, 14, 27647. 

Zhou, X., & Zafarani, R. (2020). A Survey of Fake News: Fundamental Theories, Detection 

Methods, and Opportunities. ACM Computing Surveys, 53(5), 109:1–109:40. 

https://doi.org/10.1145/3395046 

  

Linkedin / social media platforms post:  

New study uses critical thinking to deconstruct a comprehensive taxonomy of climate 

contrarian claims, finding the most common fallacies are slothful induction, cherry picking, and 

oversimplification. 


