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Abstract:

 The ability to understand complex issues is essential to adequately evaluate risk and policy alternatives. Stakeholders are more likely to understand and influence these issues. While stakeholders that specialize in coastal regions have many issues that demand their attention, there are a few that potentially affect everyone within this community. We utilize in-depth interviews to examine climate change attitudes, and the influence of knowledge, information, and institutions within a sample of stakeholders along the Gulf Coast in Florida, Texas, and Louisiana. Our analysis is the first to reveal that institutional forces may influence climate change attitudes for members of that institution. Furthermore, we learn that different sources of information directly influence these attitudes.
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1. Introduction

The ability to understand complex, scientific issues is essential for anyone to adequately evaluate the potential risk and policy alternatives associated with an issue. Due to the complexities associated with understanding ecosystems, currents, erosion, pollution, and the interaction of all of these in the intricacies of coastal areas, it is understandable that the public often lacks the knowledge required for informed decision making. In these complex environments, stakeholders emerge from various fields and professions to take the lead on issues like coastal management. These stakeholders develop a better understanding of the issues within their issue domains, which enables them to potentially influence the decision-making process.

Stakeholders who specialize in coastal management have many issues that demand their attention at any given time. These issues may be local or even regional in nature, but rarely are there issues that can truly be described as global, in that it will affect everyone within this stakeholder community. One such global issue is climate change. From risks like rising sea levels to increased water temperatures, stakeholders within this community should consider climate change and the impact that it will have on their coastal areas [1].

Little is understood of the climate change beliefs and attitudes of stakeholders within this community. Stakeholders include coastal industry and fishermen, government employees, and interest group leaders. With their potential to influence public policy, it is essential that we understand what their views might be, and how these views are influenced. To accomplish this task, we conducted in-depth interviews with stakeholders along the Gulf of Mexico within three states—Texas, Louisiana, and Florida—in the United States on issues related to climate change. We believe that the attitudes and beliefs of these stakeholders likely reflect the views of stakeholders around the world because of the global nature of climate change and social science literature has begun to find that the institutional, informational, and societal influences on beliefs are similar regardless of location [2], though the specifics may differ.

This project seeks to understand the influence of knowledge, information, and institutions on stakeholder acceptance of the reality of climate change. As the scientific community continues to solidify its consensus views about the reality of climate change [3,4] it is important to understand if the stakeholders that influence the coastal management accept this scientific conclusion. If these stakeholders are skeptical about climate change, they are less likely to advocate for policies that would promote mitigation and adaptation, which may help to explain the lack of policy action in countries like the United States. They may be less likely to adapt, which could have catastrophic implications for ecosystems, both in the United States and beyond.

The focus on these three influences is relatively unique within the study of climate change attitudes. We are unaware of previous research examining whether different types of institutional norms cause stakeholders from those institutions to perceive climate change differently. Drawing from the literature on the institutional analysis and development framework, we seek to determine the extent to which institutions influence behavior. Information regarding where individuals obtain their information and evaluations of knowledge are rare within the extant literature. Combined, this project should allow new insight into the determinants of climate change attitudes.

This project proceeds as follows. We begin with a review of the pertinent literature to help us better understand the relationship between knowledge, information, institutions, and climate change views. We develop an analytical approach specifically to examine this relationship. Finally, we explore the results of our analysis and discuss the implications. In the end, our examination reveals an interesting dynamic between knowledge, information, and institutional influences on acceptance of the reality of climate change.



2. The Knowledge-Deficit

The Latin phrase scientia potentia est, or “knowledge is power,” exemplifies the basic principle of the knowledge-deficit model (KDM). This model argues that through research, education, and experience scientists generate a great deal of knowledge about specific subjects. For instance, climate scientists have generated volumes of studies cataloging the effects of greenhouse gases on global temperatures. KDM suggests that this expertise equips scientists with the ability to better identify the problems related to their area of interest. For example, climate scientists warn that, if unabated, rising global temperatures can lead to thermal expansion of sea water and the melting of the polar ice caps, particularly land-based ice, which would cause significant increases in sea levels (for a comprehensive overview of this research see [1]). This, in turn, could have a devastating impact on coastal cities and vulnerable environments such as the Everglades [1].

With a better understanding of the subject and an improved chance of recognizing problems, KDM suggests that scientists are also better situated to identify policy solutions. To solve a problem, one must understand the problem. Scientists, KDM asserts, are in the best position to understand the nature of the problem. With this understanding, they are able to identify causal mechanisms. Once identified, policy solutions can be designed to maximize the likelihood of correcting the causes of the problem or adapting to the problem [5].

The implicit comparison to scientists is with the general public. KDM claims the public does not have the knowledge or understanding of the scientists. Simply, scientists know things the public does not. Accordingly, for supporters of KDM, the public is less able to identify problems, determine policy solutions, and ascertain adequate resource allocation. For supporters of KDM, this knowledge gap has several political implications. If the public is unable to fully grasp the situation, it is unreasonable to expect that they will come to the correct, or, at the very least, most efficient policy solution. Additionally, if the public lacks a clear understanding of the problem, they are going to be less likely to support policy proposals [6], particularly if those proposals carry rather large costs.

The expectation is that to get the public to understand the issue in the same manner as the scientists this knowledge gap must shrink. As the public becomes more knowledgeable, KDM predicts, they are more likely to view the issue the same way the scientists view the issue, which should increase the likelihood that the public will reach similar problem identification, policy solution, and resource allocation conclusions. When the public is confused about an issue, KDM says they will benefit from an explanation from scientists. All of these precepts of KDM either implicitly or explicitly argue that a small segment of the population understands an issue better than the majority of the population, and that to get the majority to see things the way scientists see them, the majority must be educated to shrink the knowledge gap.

Consistent with the above and when thought of in terms of costs versus benefits associated with risk, Hansen, Holm, Frewer, Robinson, and Sandøe [7] (p. 112) outline the four assumptions of KDM.


	(1)

	Subject to acceptable levels of risk, the optimization of productivity is a commonly shared value in modern societies.



	(2)

	The acceptable levels of risk associated with optimal productivity are universally, or at least widely, agreed.



	(3)

	Scientific knowledge is the most effective, and hence desirable, basis on which to improve both the production of goods and risk control, and therefore, scientific evidence should be the primary guide in risk management.



	(4)

	If the public does not comply with the advice and recommendations of scientific experts, this is because they have a poor understanding of the scientific reasoning informing that advice, i.e., a “knowledge deficit”.





In other words, Hansen et al. [7] are suggesting that the more public knowledge reflects scientific knowledge, the more likely there will be opinion and policy congruence between scientists and the public and that “better” decisions will be made. Within climate change, KDM suggests that those with more knowledge would be more willing to accept climate change as a reality, accept some semblance of responsibility for the problem, and have greater perceptions of risk stemming from climate change [8,9].

However, the more complex and complicated an issue, the greater the likelihood the public will incorrectly interpret the information that is provided because they seek overly simplified explanations of these complex problems. For instance, as the public becomes more knowledgeable it may overestimate the risk associated with a problem [7]. Nuclear energy is an example of this overestimation of risk, in terms of the likelihood of a meltdown. The nuclear industry, the recent unprecedented events in Japan notwithstanding, has been a relatively stable and safe source of electricity. However, following the Three Mile Island and Chernobyl incidents, the public has considerably overestimated the risk of catastrophic failure [10].

On the other hand, as Kellstedt, Zahran, and Vedlitz illustrated [8], there can also be an underestimation of risk. With climate change, this has meant that the U.S. has avoided adopting policies that would substantially curb greenhouse gas emissions because of the impact of these policies on the economy, or other previously outlined aspects that cause the public to not accept the scientific consensus on climate change, outweigh the potential risks associated with climate change [11]. In the first example, the public has drastically overestimated the risk of meltdown, and would rather obtain their energy from other sources, even if those sources pollute the air or are more expensive. In the second, many may have underestimated the risk, and would rather not address the potential ramifications of climate change. In other words, “those who perceive the risk associated with something as high should be more likely to oppose policies that would increase that risk, and, conversely, support policies that decrease this risk” [12].

If increased levels of knowledge within the public do not automatically, and for all citizens, increase the likelihood of opinion congruence with scientists, are there some for whom KDM does work better? If so, who and why? Kempton [13] argues that the general public has a tendency to not fully understand climate change, and previous examinations of the knowledge-deficit model, those that found the mis-estimations of risk, relied on national public opinion polls. If the general public does not fully understand climate change, then perhaps we should examine a more attentive sub-group of the population to determine if KDM could apply under different conditions.

In situations like this, where the public is largely ignorant of the issue, stakeholders establish themselves because they are able to develop a better understanding of the issue domain. Policymakers, then, cannot rely upon the public for guidance, which causes them to turn to these stakeholders for input. However, we know very little about coastal stakeholders, let alone their views on, or understanding of, climate change. We would expect that stakeholders would be more knowledgeable than the public because they are more likely to be invested in the issue. Therefore, the expectations of KDM ought to apply well to this group. The discussion above leads us to expect the following:

H1: Stakeholders that are more knowledgeable about climate change are more likely to accept the scientific assertions about climate change.



3. Information Sources

While the amount and type of knowledge is an important influence on attitudes and behavior, the source of information is an intervening factor that cannot be ignored. Neuman, Just, and Crigler [14] developed a theoretical framework that emphasizes that we are active participants in the news communication process. They argue that our learning reflects the specific characteristics of the medium, mode, and message that to which we expose ourselves.

The medium characteristics are particularly important when examining stakeholders because these individuals should have an incentive to expose themselves to many more sources of information than the general public. For instance, a stakeholder could seek information on climate change from governmental reports, peer-reviewed academic research, non-governmental organization (NGO) reports, popularize science sources, or the traditional news media. According to the controlled experiment of Neuman et al. [14] on the impact of different media sources, the type of medium that has the biggest influence on opinion differs depending upon the issue examined.

Mode characteristics are also important. The mode refers to the way the information is presented, whether audio, visual, or both. It is possible that a stakeholder has learned through conversations with professionals or scientists with first-hand knowledge concerning climate change. If so, it is possible that these individuals will have a different view of climate change than those who learned from the print sources.

Finally, the message, or information conveyed, is going to differ depending upon the source. If one were to rely heavily on information produced by the EPA, their views toward climate change are likely to be different from someone who relies on information from for-profit research outlets. Different sources are going to have different goals that they want to achieve—which is where the more traditional agenda setting, priming, and framing effects come in to play—and this is likely to influence their message in some manner. For instance, environmental NGOs are likely to only produce materials that support their advocated views on the environment. Likewise, business and industry sources are likely to downplay the importance of climate change because they do not want more governmental regulations. This discussion leads us to the following expectation.

H2: Stakeholder assessments of climate change will differ based upon the source of the information relied upon.



4. Institutions

Ostrom [15] argues that institutional norms and rules influence the behavior of individuals within those institutions. Research into institutional norms, rules, and strategies appear to focus largely on micro-level institutions and operational-level decisions [16,17]. However, there is another approach to understanding institutions that emphasizes their role at the macro level [18,19]. This macro-level institutional approach is characterized by a focus on constitutional structures.

When attempting to control for the influence of institutional norms and rules on attitudes, approaching institutions in this macro-level manner is advantageous. It is often problematic to identify where micro-level institutions begin and end [15]. While it may be difficult to identify and measure a micro-level institution, it ought to be considerably less difficult to identify and measure a macro-level institution, due largely to the generalizations that are needed to create norms, rules, and strategies that are consistent with those found in the micro-institutions they encompass. This process benefits from the loose nature of these micro-level institutions because membership can overlap between micro-level institutions, which better allows for macro-level norms, rules, and strategies to be developed.

In addition to being separate constitutional structures, there are several differences between the different levels of government, which are likely to influence their rules and norms. First, the national government sits atop the general hierarchy of governments followed by state governments, county/parish governments, and finally city governments. Constitutionally, the Supremacy Clause establishes that the national government is the highest form of government in the country, and Dillon’s Rule outlines the power structure for local governments within states [20]. Under this system, local governments tend to have few independent powers since they are creatures of the state [21]. Taken as a whole, these differences and characteristics ought to influence the way the different levels of governments behave. These characteristics are unique to each level of government, which ought to create macro-level norms within each group. Accordingly, these norms could influence attitudes about climate change.

While expectations of differing macro-level norms between the different levels of government may not have been initially apparent, these institutional norms ought to be obvious when comparing non-governmental institutions. For instance, the macro-level norms of institutions that harvest natural resources are likely to be different from the macro-level norms of non-governmental organizations that focus their attention of specific environmental goals. Often these two institutions are in constant disagreement and battle in the courts to determine which institution’s interpretation of the law is correct. Likewise, there should be clear macro-level norm differences between profit-seeking institutions and the federal government, and these differences ought to influence attitudes. Consequently, we expect the following:

H3: Stakeholder assessments of the scientist assertions on climate change will differ based on the institutional norms of the organization to which they belong.



5. Analytical Strategy

To examine the relationship between these influences and beliefs about climate change, we utilize in-depth interviews of estuary and coastal stakeholders. These interviews were part of a larger project seeking to understand the roles of stakeholders in addressing potential climate change impacts (Interviews covered a wide range of topics, including climate change salience, potential stressor impacts, decision making networks, information use, and information gaps). By focusing on more attentive stakeholders, we hope to avoid the concerns about the public’s understanding of climate change that Kempton [13] expressed. Stakeholders are decision makers in key groups that play an important role in coastal areas likely affected by climate change impacts.

Our interviews were conducted from September 2004 through February 2005 in three areas along the U.S. Gulf Coast. These three areas were chosen because of their diversity and they represent three distinct regions along the Gulf Coast. Interviews were conducted in the Apalachicola Bay area in Florida, the Barataria-Terrebonne Watershed in Louisiana, and Galveston Bay in Texas. Using a quasi-snowballing approach, groups were identified as stakeholders, and respondents were randomly selected from within these groups. Stakeholder groups were identified using a variety of approaches, including documents from local bodies such as planning commissions, meeting notes from relevant bodies, literature/reports from interest groups in each location, and web content for organizations. These groups included associations, government officials, resource harvesting organizations, non-governmental organizations, and profit-seeking organizations (e.g., fisheries). This process resulted in 146 cases for this project.

The dependent variable is based on the objective evaluation of the respondent’s discussion concerning their acceptance of climate change. Respondents were coded as fully accepting climate change, exhibiting a mixed acceptance, or not accepting climate change. Those that were identified as fully accepting climate change both accepted that climate change was real and were supportive of taking what scientists commonly refer to as the necessary steps to address the problem. Those exhibiting a mixed acceptance accepted that climate change was a real problem, but they did not agree with the urgency or the policy solutions offered by scientists. Finally, those identified as not accepting climate change did not believe that climate change was occurring; therefore, there was no need for any policy solutions. From this, we assigned an order to the classifications, which resulted in all respondents identified as not accepting climate change coded 0, those expressing a mixed acceptance coded 1, and those fully accepting climate change coded 2.

There were six respondents that were identified as not accepting climate change, twenty-eight exhibiting a mixed response, and one hundred and twelve that fully accepted climate change. These results are not particularly surprising considering stakeholders are more likely to be attentive to the climate change issue than the rest of the population. Additionally, it may be important to note that we did not differentiate between stakeholders’ levels of acceptance of the reality of climate change by subdividing their responses based upon the specifics of this acceptance. In other words, we did not categorize acceptance that climate change was caused by human behaviors, though many stakeholders did speak to this. We chose not to subdivide this variable because we did not ask specific questions on these issues, and we felt it would be inappropriate to subdivide based on incomplete information.

When the dependent variable is coded using this process, the most appropriate analytical tool is an ordered logit. This coding scheme has an advantage of being intuitive as well. An individual who has never been exposed to anything regarding climate change or who does not believe any of the research concerning climate change is unlikely to believe that it is occurring or that it is a concern, thus they view the situation with zero risk. As the individual becomes more familiar with the topic, they may begin to accept climate change, but not all aspects of the science or policy prescriptions, which would move them into a stage between full acceptance and no acceptance. Finally, an individual could become convinced that climate change was a serious risk, and that action must be taken to address the problem, which would represent the highest level of risk perception and would be coded a two.

To examine H1, we need to test for the level of knowledge that an individual might have concerning climate change. KDM posits that those with greater knowledge are going to be more likely to have opinions that are congruent with the position of scientists. Due to the nature of our in-depth interviews, we have an advantage over most KDM examinations because we were able to identify respondents that had a high level of knowledge about the relationship between climate change and the temperature, precipitation, and/or sea level changes associated with it. Because it was clear that there could be three different types of knowledge of climate change demonstrated by the respondents, we were able to create three very specific measures of knowledge. Through these in-depth interviews, respondents that demonstrated detailed knowledge of the relationship between climate change and temperatures were coded one, and others were coded zero. This coding approach was also applied to demonstrations of precipitation and sea level change knowledge (The interviews consisted of open-ended, free-flowing questions that averaged an hour and a half each. These interviews were audio recorded. Full transcriptions were created, and the data used in this analysis was coded based on the transcripts. For a full explanation of the survey and coding processes, please refer to Vedlitz et al. [22]).

Recall, Neuman et al. [14] discuss the importance of the medium, mode, and message on opinions and attitudes. It is possible that the source of information has a mediating impact on accepting the scientific position on climate change. H2 expects that different sources of information are going to have an impact on the acceptance of the scientific position on climate change. Each variable was coded 1 when a respondent indicated that they relied upon that type of source and 0 otherwise.

H3 presented our expectations for the influence of institutions on attitudes. Our approach necessitates thinking of institutional norms at the macro level, which would suggest that there may be norms associated with similar types of institutions that would cause a respondent to be more willing to fully accept the scientific position on climate change, or less willing to fully accept. For instance, respondents that may have worked for the EPA, NOAA, or DOE would all be coded to the macro institution of the federal government. Similarly, respondents affiliated with the Sierra Club, Green Peace, or the Environmental Defense Fund were coded to be in the macro institution of NGOs with broad environmental goals, while groups like RealClimate or the Climate Institute would be coded to belong in the NGOs with specific environmental goals category. Because our sample consists of stakeholders, the influence of institutional norms may be greater than we would expect to find within the general public. Each of the macro institutions the respondents are affiliated with is coded as a dichotomous control variable representing if the respondent was a member or not. We generally expect that there will be a difference between institutional norms that will influence acceptance of climate change.

Under normal circumstances we would want to control for the normal battery of demographic characteristics for the respondents—political ideology, party identification, income, education, etc. Unfortunately, due to the nature of the larger project and the types of questions asked, these characteristics were not recorded in order to gain access to many of the participants. This is a community for which demographic information could allow one to identify specific participants (the implications and concerns associated with this are examined in the discussion section below). Because these demographic questions were unavailable, we create a proxy for one of these characteristics by controlling for the influence of scientific training.

While direct education measures are unavailable, respondents were identified as having scientific training. To have scientific training, one must have additional educational training. While this may not mean that they have graduated college, it does suggest a more specific education than those who do not have this training. This control has the added benefit of being closely associated with climate change. Therefore, we anticipate that those with scientific training will be more likely to fully accept the scientific position on climate change. The scientific training variable is coded 1 if they had the training and 0 if they did not.

Finally, there may be differences between respondents resulting from differences between these three states. To control for these differences, we created a dummy variable to represent respondents from Florida, and another for respondents from Louisiana. Respondents from these states will be compared to respondents from Texas. Figure 1 provides a visualization of the distribution of stakeholders for each of our independent variables as well as the dependent variable.

Figure 1. Distribution of responses to the independent and dependent variables.



[image: Climate 03 00983 g001 1024]


Source: Compiled by authors.








6. Results

What influences the views of coastal stakeholders along the Gulf Coast? To answer this question, we present the results of an ordered logit analyses of stakeholder acceptance of climate change. To provide context to this examination, Figure 2 depicts the distribution of stakeholder acceptance of climate change. The results of our statistical analysis are presented in Table 1.

Figure 2. Acceptance of climate change by independent variable.
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Source: Compiled by authors.





Table 1. Determinants of coastal stakeholder acceptance of the reality of climate change.



	

	
Coefficient

	
Probability






	
Institution Type




	
Professional Association

	
−1.539 (1.408)

	
0.274




	
City Government

	
−2.898 (1.369)

	
0.034




	
County/Parish Govern.

	
−2.910 (1.234)

	
0.018




	
State Government

	
−2.235 (1.208)

	
0.064




	
Federal Government

	
−0.393 (1.385)

	
0.777




	
Resource Harvesting Organization

	
−1.617 (1.667)

	
0.332




	
NGO—Broad Environmental Goals

	
−0.216 (1.404)

	
0.877




	
NGO—Specific Environmental Goals

	
−2.061 (1.371)

	
0.133




	
Port Authority

	
−3.420 (1.940)

	
0.078




	
Profit−Seeking Organization

	
−2.437 (1.316)

	
0.064




	
Climate Change Knowledge




	
Temperature

	
1.372 (0.958)

	
0.152




	
Sea Level

	
1.559 (0.758)

	
0.040




	
Information Source




	
Government (non−EPA)

	
−0.235 (0.581)

	
0.686




	
University

	
1.056 (0.737)

	
0.152




	
Popularized Science Sources

	
−1.594 (0.716)

	
0.026




	
NGO—Environmental

	
2.275 (1.118)

	
0.042




	
Media

	
−0.297 (0.556)

	
0.593




	
Demographics




	
Scientific Training

	
−1.135 (0.566)

	
0.045




	
Florida

	
−1.650 (0.614)

	
0.007




	
Louisiana

	
−0.755 (0.694)

	
0.277




	
Cut Point 1

	
−6.486 (1.395)

	




	
Cut Point 2

	
−0.755 (0.694)

	




	
Number of Cases

	
146

	




	
Wald Chi2

	
40.91

	
0.0038




	
Pseudo R2

	
0.2151

	




	
Log Likelihood

	
−74.627

	






Standard errors are in parentheses. Two-tailed test. Statistically significant predictors are in bold (p-value < 0.100). Note: Ordered logit dependent variable was coded such that 0 = do not accept, 1 = mixed acceptance, and 2 = fully accept. Positive coefficient estimates indicate increased likelihood of fully accepting climate change.




The analysis provides mixed results for all three hypotheses. Not surprisingly, H1 is confirmed by the influence of knowledge about sea levels, which suggests that coastal stakeholders with more knowledge about the relationship between sea levels and climate change were more likely to accept climate change and the necessary policy solutions. However, we were unable to find support for H1 when applied to the link between temperatures and climate change. Unfortunately, we were unable to actually model the third measure of knowledge, the one between precipitation and climate change, because every respondent that demonstrated knowledge on this topic fully accepted climate change. Technically, this would confirm H1.





The results also provide mixed results for H2. The analysis does indicate that those that rely upon environmental NGOs for information were more likely to fully accept climate change. Meanwhile, those that rely upon popularized science sources were significantly less likely to accept. We were unable to find a significant influence for government publications, university resources, or the media. These results are consistent with what Neuman et al. [14] would expect.

The analysis also finds mixed support for H3. Specifically, these results suggest that there may be an influence within different types of institutions that will influence one’s level of acceptance of climate change. Specifically, the data indicates that those that work in city government, county/parish government, state government, a port authority, and profit-seeking organizations were less likely to fully accept climate change. These results are consistent with the expectations outlined by Ostrom [15], and suggest that there may be institutional norms that influence evaluations of climate change. Particularly striking is the prevalence of government employees that exhibit some level of skepticism in some aspects of climate change.

The results of our control variables produce interesting revelations. The data indicates that those with scientific training are less likely to fully accept climate change. This is contrary to our expectation. The analysis also reveals that respondents from Florida were significantly less likely to fully accept climate change than those from Texas. However, respondents from Louisiana were no more, or less, likely to fully accept.



7. Discussion

Several implications can be drawn from this project. First, as Figure 2 illustrates coastal stakeholders are generally likely to accept the reality of climate change and the policy prescriptions offered by scientists. Considering the potential impact that climate change could have on these ecosystems, it is not surprising to see that this group is overwhelmingly in this category. We suspect that this is the case for all stakeholders in this issue domain, regardless of location. This rate of full acceptance is certainly higher than what we would find in the general public.

Second, we find support for the arguments of KDM, which has not been particularly successful in explaining risk perceptions for climate change within the public [9]. Clearly, KDM is still useful for explaining the relationship between knowledge and risk assessments on climate change. Those with knowledge were generally more apt to have views that were congruent with climate scientists. Perhaps our ability to identify knowledge more accurately via the in-depth interviews created the specificity in measurement, a level rarely seen in public opinion surveys, needed to accurately capture this process.

Third, our analysis allows some observations to be drawn concerning how compelling the evidence of climate change might be, and how this affects attitudes. The data suggests that those that had a great deal of knowledge about precipitation and sea levels and their relationship to climate change were more likely to fully accept the reality of climate change. On the other hand, the influence of knowledge about temperatures never reached a statistically significant impact, which suggests that this evidence may not be as compelling as the others despite greater than ninety percent of those with this knowledge fully agreeing. This interpretation would be consistent with research that suggests that the perception of warmer temperatures will influence the likelihood of believing in climate change depending upon if it is warmer or cooler than average in a respondent’s state [23].

Moreover, as Kellstedt et al. [8] suggest, media has framed this as a more contentious issue than the scientific community would indicate, and it appears that the majority of this coverage concerns the link between climate change and global temperatures. Hoffman [24] even suggests that this debate is approaching a logical schism. If attitudes toward climate change can be influenced by local temperatures and media emphasize that there is conflict concerning the science between temperatures and climate change, then, with these results, the information about temperatures may not be as compelling, or at the very least, people are confused.

A fourth implication is the indication that information sources matter. Attitudinal studies typically try to ascertain how often someone exposes themselves to news media to determine their ability to obtain information. However, these results suggest that the process is far more complex. Different sources of information can have a different influence on opinion. This is important because extant research [25,26] has found that those who have the greatest trust in the media are most likely to be influenced through framing, priming, and agenda setting. It is likely that stakeholders are selecting their information sources based upon their trust in those sources, which would be consistent with Lupia and McCubbins [27] contention that people will only gather information when it helps them “avoid costly mistakes” because using untrustworthy information runs counter to this goal [27] (p. 6).

Fifth, the data provides additional evidence that membership in institutions may influence public opinion. By categorizing the micro-level institutions into macro-level institutional groupings, the results reveal that there may be macro-level norms that need to be considered in attitudinal research. These results also indicate that on many issues, it may be important to control for macro-level institutional influences. Many public opinion polls regularly ask questions regarding employment. Rarely is this information modeled, presumably because there is little theoretical justification to do so. However, these results suggest that if we were to collapse these lists into similar types of institutions, then we may be able to tap into macro-level norms that could influence opinion. For instance, consider the possibility that the norms of people who work in construction in some manner (e.g., carpenters, electricians, plumbers, etc.) could cause these individuals to view some issues differently, as a collective group, than service industry employees (e.g., wait staff, cooks, delivery drivers, etc.). We hope that our findings will encourage future scholars to consider controlling for these macro-level institutional norms.

It is notable that stakeholders in lower levels of government were less likely to fully accept climate change. In the United States, there is a great deal of decentralization of authority and powers. Indeed, state governments have been far more active in regulating industry with climate change in mind than the national government [28]. The appearance is that if the United States is ever going to act on climate change, it will be up to the states to take that first step. State, local, and county level institutions often have direct influence on, or contact with, state agencies that would draft regulations, and these results suggest that institutional norms within these institutions may serve as impediments to state action. If true, these norms will need to be changed before state action is common. These institutional influences are likely found beyond the United States as well.

A final implication is that non-scientists with scientific training are less likely to fully accept the scientific position on climate change despite the scientific consensus [3,4]. In many ways this seems counterintuitive. A possible explanation is that those who received scientific training were taught to be skeptical about new ideas. For instance, no matter how many times the scientific community found evidence to support Newton’s theory of gravity, there was always healthy skepticism that it was always true in every circumstance, which is why it was never declared a Law. Eventually, Einstein unveiled his theory of general relativity, which replaced Newton’s theory of gravity as dogma, but it too has never been declared a Law. It is possible that non-scientists with scientific training may remember examples like this. Obviously, this is beyond the scope of this project, but additional research ought to be performed to better understand this relationship.

Finally, we would like to take a moment to discuss the clear shortcoming of this analysis. While we would have liked to have been able to collect basic demographic information, we were unable to do so. Many will dismiss the results of this analysis based simply on this concern. We believe that this would be a mistake. Although these results are far from definitive, they offer a first look at what may be significant predictors of stakeholder climate acceptance. Importantly, the influence of knowledge is frequently found [9] even if it is in an unexpected direction [8] or difficult to interpret [29], in studies of climate risk perceptions. This influence in found even with controls for basic demographics. Consequently, there is reason to believe that the knowledge findings reported here would be found even if we controlled for demographics.

Perhaps more importantly, since this project examines many unique predictors of climate change acceptance, there is little to no research that indicates that individuals of certain groups are more or less likely to belong (e.g., women being more likely to be knowledgeable about sea levels and climate change). While it is possible that conservatives may be more likely to be represented in a profit-seeking organization, there is no reason to believe that any particular type of individual (based on gender, race, income, etc.) would be more likely to belong to many of the other organizations (e.g., state government, port authority, or a professional organization). Mostly, the existing research does not evaluate institutional affiliation, information sources, or knowledge in the manner examined in this project. While we cautiously endorse the results found here, we are more interested in reporting that these relationships may exist in the hope that future research can examine these characteristics within the proper context. Regardless, the fact that there is no clear relationship between the omitted demographic indicators and almost all of the variables in the analysis suggests that most of these relationships should be found even if the demographics were included. In any event, future research needs to examine this more closely.
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