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ABSTRACT 

 This study examined the framing of global warming in the national news media. It 

investigated the framing of global warming as a competitive process that entails sources, 

frames and sub-frames advanced in the national newspaper arena to either advocate or 

counter the notion of global warming as well as policy-making efforts. A content analysis 

was conducted, covering global warming (climate change) stories in the New York Times, 

Washington Post, Wall Street Journal, and USA Today during the 1988-2009 period.  The 

time series cross-correlation function (CCF) was used as the main statistical analysis to 

examine the questions that sought to explain the patterns and directions of relationships 

involving sources, frames, and competing (advocate and skeptic) sub-frames in global 

warming coverage. In discussing the results, a path diagram was used to map the 

relationships between sources and relationships that involve sources and sub-frames at 

the same time. Descriptive statistics were also employed to show data characteristics. 

 The results support the literature, which suggests that sources largely shape the 

framing of global warming in the news media and that this framing should be seen as a 

competitive or interplay process. Challenging the much-referenced anecdotal suggestion 

in the literature that politicians and officials had long edged out scientists as the major 

sources, the results included findings that scientists were the main leading source of 

global warming debate over more than the past two decades. Scientific uncertainty was 

not found to be the norm in national newspaper coverage anymore. The interplay of 

framing that this study has been able to show have implications for future research, and 

may offer practical value for those involved in the global warming debate. 
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CHAPTER 1 

INTRODUCTION 

The Case for Global Warming 

The news media and scientists have reported that the ice on the North and South 

Poles has been melting and sea levels have been rising because of warmer global 

temperatures (Global Warming, 2007). NASA satellites have tracked a reduction in 

Antarctica‘s ice mass over the last few years (Meltdown, 2006) and the National Snow 

and Ice Data Center has recorded that ice -- equal to the combined size of Texas and 

Nevada -- disappeared from Greenland over 2007 alone (Kors, 2008). A 2008 report by 

World Wildlife Fund (WWF) noted that sea ice has been disappearing up to 30 years 

ahead of earlier IPCC (Intergovernmental Panel on Climate Change)  predictions 

(Eccleston, 2008). Climate scientists with the American Association for the Advancement 

of Science predicted that sea levels would be rising three feet higher than expected by the 

end of 21
st
 century (Lydersen, 2009).   

The observations about ice melt are part of what climate scientists have 

considered to be evidence that humans contribute significantly to global warming (Global 

Warming, 2007). However, despite ever-increasing scientific evidence of global 

warming, and more open debate about the issue, convincing the public to look on global 

warming as an important public issue has been far from easy. Newsweek polls show that 

American public assessment of global warming as a serious problem dropped from 35% 

in 1991 to 22% in 1996. This drop came at a time when the IPCC published a report (in 

1996) that it had found evidence that human activities influenced the climate (Gelbspan, 

2005). The percentage increased in 2006 and 2008 to  41% and 44% respectively (The 
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Pew Research Center, 2006; The Pew Research Center, 2008). But it declined sharply in 

2009 back to the 1991 level of 35%. The percentage of people who think that global 

warming was attributable to human activities also dropped from 47% in 2008 to 36% in 

2009 (The Pew Research Center, 2009). 

 Indeed, global warming has long been a subject that stirs public debate among 

claims-makers (Trumbo, 1996), a term that social studies use to refer to those involved in 

defining social problems in public arena (Spector & Kitsuse, 1987) – or subjects or 

sources represented in media reports about certain issue (Trumbo, 1999). Global warming 

has been seen as a social problem because it has engaged people and institutions with 

power into claim-making activities to frame the issue (Trumbo, 1996; Ungar, 1992). 

 

Global Warming Term 

 The term global warming or climate change used in this dissertation refers to a 

gradual, overall increase in world temperatures that is largely the result of emissions of 

carbon dioxide and other greenhouse gases from human-influenced activities charted over 

a long period of time (Palfreman, 2006; Pew Climate Change).  Global warming and 

climate change have been used almost indiscriminately and interchangeably in media 

coverage (Henderson-Sellars, 1998). While the term preferred by scientists is climate 

change, the term most preferred by the media and recognized by the public is global 

warming (Whitmarsh, 2009). This dissertation has primarily chosen the term global 

warming because the study examines frames in media content.  
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Study Purpose 

In view of the fact that a large percentage of the U.S. public remains unconvinced 

that global warming is an important issue and that most people gain information and 

knowledge about global warming largely from the news media (Bell, 1994; Wilson, 

1995; Boykoff & Roberts, 2007), the framing of global warming by claims makers or 

other sources as well as the media is instrumental to public understanding. Because 

global warming is a relatively new issue and the media rely heavily on sources for their 

content, the role of sources is considered essential in framing the global warming issue. 

Hence, to better understand how the public views global warming, one must investigate 

the competition to frame global warming in the media arena and determine which source 

(or sources) and frame (or frames) stand out. Of the few studies in academic journals 

(McCright & Dunlap, 2003; Trumbo, 1996) that examined sources‘ framing of global 

warming, none has examined a competition or interplay process involving multiple 

sources and frames. 

To fill this void, this study investigated the interplay in the framing of global 

warming in 1988-2009 in the context of competition between those in support of the 

notion of global warming and policies to deal with it and those that promote an anti-

global warming stance or oppose such policies. The term interplay refers to the notion 

that news media variables can function as both sources and targets of influence (Jamieson 

& Campbell, 1983).  Hence, this study aims to investigate patterns of news sources‘ 

influence, relationships among key global warming frames and sub-frames, and changes 

in dominant frames and sub-frames during the time period. Sources were primarily 
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categorized as scientists, politicians and government officials, businesses, think tanks and 

special interests, environmental groups, and the general public. 

The main questions to be addressed: What are the patterns of causal relationships 

between sources, including those who recognize the notion of global warming and 

support global warming policy, and those who hold to an anti-global warming stance? 

What are the patterns of causal relationships involving global warming frames and sub-

frames? After causal relationships concerning sources, frames and sub-frames are known, 

the next research questions to addressed are: What are the leading sources, frames, and 

sub-frames? Which of the two divisions of competing sources is more influential as seen 

from patterns of their relationships with sub-frames? 

To respond to the research questions, this study will examine key global warming 

sources and their frames over more than the last two decades, starting from 1988 - the 

year of the hallmark Senate hearing on global warming that featured climate scientist 

James Hansen - until the end of 2009.  

 

Theoretical Framework 

Global Warming as A Mass Media Issue 

 The mass media – particularly the news media – serve as a key arena for the 

discourse and debate about environmental issues in general, and global warming in 

particular. Scientists, industrialists, environmentalists, and government agencies have, 

since the 1960s, tried to exert their frame of reference of environmental discourse in the 

news media in an effort to influence public and legislative agenda (Sachsman, 2000).   
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Scientists were the primary sources of the news coverage about global warming 

before the issue transformed into a broad policy, economic, and political one and before 

politicians and industry groups entered into the media discourse (Gelbspan, 2005). 

Scientists make use of the media to influence the direction of the story and try to gain 

control over the representations of uncertainty that often shroud scientific issues 

(Dunwoody, 1999). Scientists have also used the media to prop up their careers and 

research agendas -- including popularizing their own areas of science (Corbett & Mori, 

1999; Nelkin, 1995). Scientists with research that is reported by the mass media are more 

likely to win funding than those who failed to attract media attention. Scientists‘ 

influence over journalists have been possible because journalists are more likely to opt 

for information that comes directly from the scientists rather than press releases or other 

news materials that are disseminated by public affairs or public relations personnel (Jones 

& Meadows, 1978; Dunwoody & Kalter, as cited in Dunwoody, 1999).   

As described previously, government agencies, politicians, and businesses, appear 

to be increasingly conspicuous in engaging in global warming debate. Government 

reports that recognize human influence on climate change date back to the 1960s. In the 

late 1970s and early 1980s, the U.S. government – primarily the Energy Department and 

the Environmental Protection Agency (EPA) -- began major research programs on CO2 

emissions. An EPA report concluded that global temperatures would increase by two 

degrees, which led to increased media reports about a possible climate crisis. A Senate 

hearing on a scorching summer day in 1988 -- featuring climate scientist James Hansen -- 

enabled politicians to raise nationwide media attention to climate change. Ever since, 

government officials and politicians (including presidents) from both political parties 
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have taken their case to the media, either highlighting the urgency to deal with global 

warming, or suppressing the issue by raising uncertainties around scientific findings 

(Shabecoff, 1990). 

Businesses have paid attention to climate change issue as long as the scientists, 

government, and politicians talked about the issue. Only after climate change grew more 

into a regulatory question, however, did industries – particularly the larger ones – begin 

an earnest effort to tap into the media and to raise their collective voice about, and gain 

influence in, public discourse about the issue. In the past, businesses, particularly oil and 

mining industries, ran persistent public relations effort to inject doubt into the notion of 

global warming as human-induced (Pawa & Krass, 2006). Several large industries went 

as far as to create and fund advocacy organizations, and recruited scientists to argue 

against scientific findings using advertisements, talk shows, reports, and events that 

attracted media attention (Gelbspan, 1997).   

Literature has underlined that the mass media are at the center of science and 

policy discourse of climate change (Trumbo & Shanahan, 2000). The pivotal position of 

the mass media in the debate starts with the fact that global warming is a complex, 

forward-looking issue lacking the currency of day-to-day direct experience; global 

warming is, after all, the increase in average temperature over a long period of time. As a 

result, the public has relied heavily on the news media as a source of information about 

the issue (Wilson, 1995).  

At the same time, as the above discussion and sociologists‘ studies (Mazur & Lee, 

1993) argued, sources in the global warming discourse understand the significance of 

framing and presenting their messages to the public through the media. In a nutshell, the 
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media constitute a powerful vehicle for communicating climate change information, and 

has the potential to inform and enhance -- as well as the potential to misinform and distort 

-- understanding about the issue (Henderson-Sellers, 1998).  

An increasing number of studies demonstrate that media coverage has shaped 

public perception and understanding or misunderstanding regarding the issue (Weingart, 

Engles, & Pansegrau, 2000). The general concern is that the public appears to understand 

little, and lacks knowledge about global warming despite several decades of media 

coverage (Palfreman, 2006). Media scholars have reported that this situation has a lot to 

do with confusing science reporting in general and climate change coverage in particular, 

given that the mass media are the main source of information and knowledge about 

global warming and science for most people (Wilson, 1995). 

 

Theories 

The framing theory, particularly theorizing by Scheufele (1999, 2000), provide 

the main theoretical framework for this study. Because debate regarding the perspective 

through which framing should be approached remains among mass communication 

scholars, the study draws on the hierarchy of influence model developed by mass media 

scholars Shoemaker and Reese (1991) and the public arenas model introduced by 

sociologists Hilgartner and Bosk (1988), to provide context for the framing theory to be 

applied. The discussion in this section, thus, starts with hierarchy of influence and public 

arenas models. 

Hierarchy of Influence. Shoemaker and Reese (1996) have developed the 

hierarchy of influence model to analyze forces that shape media content. This model 
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establishes a theoretical framework that helps classify levels of influences operating both 

separately and in conjunction with each other (Reese, 2001). The levels are in the 

following order (from the most micro to the most macro): individual, routine, 

organizational, extra media, and ideological (Reese, 2001). The extra-media level of 

analysis examines extrinsic influences—particularly news sources—in shaping media 

content. Sources that include special interest groups and public relations campaigns "have 

tremendous effect on mass media content, because journalists can't include in their news 

reports what they don't know." (Shoemaker & Reese, 1996, p. 178). Not all sources have 

equal effect; sources with political and economic power are more likely to influence 

media content than those who lack power. Thus, this study will incorporate the concept of 

hierarchy of influence into the theoretical framework. 

Numerous studies of the media, politics, and environmental issues have shown 

that framing in the media conforms to the ideas of the authoritative elites in the 

environmental and political arenas ((Druckman, 2001; Pompper, 2004; Price & 

Tewksbury, 1997). In the case of global warming, the complexity of the issue has forced 

journalists to rely on testimonials, such as those of climate scientists, think tanks, and 

politicians (Palfreman, 2006).  At the same time, journalists appear to assume the role of 

news disseminator much more than watchdog in covering global warming issues 

(Corbett, Young, & Davis, 2008).  Journalists‘ adherence to the principle of balanced 

reporting has allowed conflicting sources to have their say in the coverage of global 

warming (Boykoff, 2005). 

Public Arenas Model. Hilgartner and Bosk (1988) agree with Blumer (1971) that 

social problems in society should be defined collectively and are not a simple projection 
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of the everyday conditions in society. The model is based on the proposition that 

objective social conditions do not necessarily determine the status of a social problem 

and the extent to which it generates public interest and media coverage (Hilgartner & 

Bosk; Spector & Kitsuse, 1977).  The model emphasizes that different social problems 

compete for attention in public arenas, and in this respect the model echoes the different 

frames one can find in media coverage about the problems. Hilgartner and Bosk also 

argued that the model applies to a single social problem in which different actors compete 

for attention or space in the public arenas to advance the problem with different frames. 

Competition in the media among sources is the central proposition of the model 

(Williams, 2000). In this case, framing theory is focused somewhat differently from the 

focus on media framing because under this model it is social actors or institutions 

involved in claim-making activities that primarily frame environmental issues for the 

media and the public (Zavestoski, Agnello, Mignano, & Darroch, 2004).  This model fits 

with the frame building advanced by Scheufele (1999, 2000) that underlines the role of 

sources in framing issues in the media. 

Accordingly, the public arenas model leads to an examination of the framing as 

competition involving sources attempting to advance their messages and, consequently, 

affecting media content. Congruent with the model is the notion that the balancing norm 

allows powerful interests or other authoritative sources to use the media to enhance their 

position in controversies (Gitlin, 1980). Because powerful interests often regard media 

content as indicating public opinion, they regard the media as a place to debate issues 

(Herbst, 1994). In science reporting, the journalistic balancing norm has led to debates in 

the media (Freudenburg & Buttel, 1999). The media have served as the communication 
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vehicle for participants in the environmental debate – politicians, scientists, business, 

environmental groups, and the media – to state their competing claims (Good, 2000).  

Framing Theory. Gamson and Modigliani (1989) defined frame as ―a central 

organizing idea for making sense of relevant events‖ (p.3).  Entman‘s (1999) suggested 

that frames are manifested in certain keywords, stock phrases, images, and sentences that 

make aspects of perceived reality more salient in communicating text. Scheufele and 

Tewskbury (2007) described frames as modes of presentation that lead audience to think 

of a message in certain ways; for example the issue of higher of lower taxes could be 

seen through higher or lower employment. These scholars have called for continued 

research into framing to bring together its numerous theoretical explanations. The 

proposition is particularly necessary given that framing theory has risen as the most 

frequently applied research approach in the field of mass communication (Bryant & 

Miron, 2004). 

Scheufele (1999) and Scheufele and Tewksbury (2007), and others who have 

more recently attempted to refine and clarify the theoretical explanations of framing.  

Scheufele (1999) and Price & Tewksbury (1997) rejected the notion that framing is the 

extension of agenda setting. Unlike agenda setting that focuses on issue or attribute (for 

second level agenda setting) salience, Scheufele and Tewksbury (2007 argued that 

framing conceptualization emphasizes how an issue is interpreted. Gorp (2007) clarified 

the difference between issue and frame. He explicated that while one issue can be 

presented using different frames, a frame can be used to cover different issues.  

In global warming and media study, however, the amount of research literature 

that employs framing theory and examines frames is limited. Despite the fact that global 
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warming and media researchers‘ acknowledgement of the importance of framing in 

discourse about the phenomenon. Past studies show that the global warming debate in the 

mass media has involved competing claim-makers or sources that intend to define the 

issue along their own views and interests, making it appropriate to analyze the global 

warming debate from a framing perspective, including the sources involved in the 

process. The fact that the global warming issue is largely unobtrusive and forward-

looking, and that the media depend largely on sources to report it (Wilson, 2000) simply 

suggests that sources are actively and directly involved in the discourse – have the 

primary role in shaping frames in the media to meet their own needs and interests 

(Williams, 2001). 

 

The Importance of Study 

Sociologists (the early researchers on the global warming discourse) and mass 

communications scholars have regarded framing as of primary importance in 

understanding global warming and other environmental issues (Boykoff & Roberts, 2007; 

Mazur & Lee, 1993; Williams, 1998). Framing has been employed by proponents and 

opponents of global warming to advance their interests, viewpoints, and ideologies in the 

public debate on global warming in the news media. Sources frame messages to influence 

the course of public debate. The complex relationships among sources whose discourse is 

largely mediated by news stories result in key frames in media content (Boykoff & 

Roberts, 2007). An experimental study by Corbett and Durfee (2004) showed that the 

framing of global warming stories in the media significantly impacts the audience‘s 

certainty (or uncertainty) about the issue. A 2007 survey by the Pew Research Center 
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indicated that the opinions of the American public on global warming in general tend to 

fall along political lines.   

Results of this study are expected to improve our understanding about the framing 

of global warming. In particular, the significance of this study lies in its investigation of 

global warming framing as a competitive process or interplay that involves multiple 

sources, frames, and their sub-frames that result in the presence of certain global 

warming frames – particularly dominant frames – and sub-frames in the news media. The 

results respond to research questions  about sources' influence on global warming frames 

and sub-frames presented in the media. The sources exercise their influence primarily by 

working to make themselves more visible and by promoting certain sub-frames that 

eventually come to lead the global warming debate. 

Results should contribute directly to the relatively limited body of literature about 

the media‘s treatment of global warming in general and literature in the area that that 

utilizes framing theory in particular. Indirectly, the results could contribute to our insight 

into the state of public understanding (or misunderstanding) of global warming issues. 

It is noteworthy to underline the significance of the incorporation of the public 

arenas model and hierarchy of influence into the theoretical framework. The public 

arenas model helps us examine framing theory as it is affected by competition in the 

news media arena. The public arenas model emphasizes the importance of framing in a 

competitive social environment, and both the public arenas model and framing theory can 

be traced back to notions about social reality. The inclusion of hierarchy of influence 

underscores the significance of sources' influence - particularly authoritative and or 

routine sources - on media content and, subsequently, framing.   
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Organization of the Dissertation 

The dissertation also consists of the following four chapters.  

Chapter II pulls together the literature relevant to the study purpose and main 

research questions. The literature review draws on studies and academic discussions 

about the relations of the environment to the media and politics or public policy, the 

relations of global warming to the media and politics, and the relations of the media 

coverage to the scientific findings published in journals in a range of fields, including 

mass communication/media, sociology, political science, public affairs, and business 

administration/management. In addition, articles in news magazines and popular science 

journals will be tapped insofar as they relate to the purposes of the study.  

The chapter starts with a discussion of media content as social reality; it is 

followed by sources' influence on media content and an outline of the limits of the 

theoretical framework followed by a detailed survey of framing and frame building 

theories. The chapter continues with an examination of past studies about the framing of 

global warming by sources in news media coverage along the stages of the debate on the 

issue over the last few decades. This part of the literature review leads to the specification 

of the research questions.    

Chapter III describes the methodology to be employed in the study.  As explained 

briefly above, this methodology is content analysis. The chapter will specifies the 

population, the sample, and the measurement techniques to be employed.  It presents the 

variables to be examined and coding book (which includes coding sheet, the kinds of data 

collected for analysis), and statistical procedures of analysis.  
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Chapter IV presents the results. The chapter will begin with a summary of the 

descriptive characteristics of data.  It proceeds with a presentation of the data used to 

respond to the research questions. Next, it reports results in terms of the research 

questions, in the order they were presented in the literature review. 

Chapter V includes a summary of the findings, result interpretations, conclusions 

of the research, as well as its contributions to the framing of global warming in particular 

and an understanding of global warming and mass communication in general. It discusses 

the significance and limitations of the study and of the methods employed. Building on 

the limitations of the study, it recommends possible future research. 
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CHAPTER II 

LITERATURE REVIEW 

This chapter surveys and discusses literature relevant to the study purpose and 

main research questions of the study. It starts by examining the perspectives through 

which the framing of global warming is examined in this study. Thus, this chapter first 

reviews the literature related to media content as a reflection of social reality, which 

makes the basis for the public arenas model. Then, the discussion proceeds with the 

influence of sources on media content as viewed from the perspective of the hierarchy of 

influence. This chapter will next review the influence of sources in framing media 

coverage in general, and sources role in influencing the framing of global warming in 

particular.  

As discussed in the previous chapter, the media coverage of global warming 

depends heavily on social actors or sources involved in public debate over the issue. The 

reasons are the following: global warming is a fairly new issue in policy debate (Newell, 

2000), and since most reporters lack basic knowledge of climate change, they are heavily 

dependent on sources in covering the issue (Wilson, 2000). Thus, this study focuses the 

analysis of influence at the level where sources are the center of attention. It is followed 

by a detailed survey of framing and frame building conceptualizations and theories before 

moving on to a discussion about key sources in the framing of global warming.  Because 

the role of sources is a key focus, a discussion about frame building brings public 

relations studies - that have made investigation into source-journalist relationship a key 

subject - into the review of literature. Research questions relevant to the study purpose 

and literature are then proposed. 
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Media and Social Reality of Global Warming 

Media Content and Social Reality 

 As eminent social science scholars have depicted (Lippman, 1922; Goffman, 

1974), the world at large is often too vast and complex for most people to understand by 

way of an individual‘s limited and busy everyday life. Thus, people need information 

from sources other than what they can obtain and learn from direct contact with other 

people to comprehend social reality, a view that people derive information socially from 

the world, which becomes the fund of what the society knows about itself (Fishman, 

1980; Shoemaker & Reese, 1996) Shoemaker and Reese (1996) argued that there was no 

such thing as a truly objective observer of reality. Because social reality is so complex 

and no one can provide the entire picture or objective assessment, the representation 

closest to social reality people can rely on is media reality (Shoemaker & Reese, 1996).   

 In calling for a holistic perspective to the studies of the role of media in the social 

construction of reality, Adoni and Mane (1984) proposed that the social construction of 

reality be examined as a process consisting of two dimensions: the type of social 

reality—objective, symbolic, and subjective— and distance of events from everyday life 

experiences. Objective social reality refers to reality experienced outside an individual 

that directly confronts him or her as facts; symbolic social reality signifies expression of 

objective reality and its forms include media contents (other examples are art and 

literature). Subjective social is constructed in an individual by both objective and 

symbolic realities that provide an individual with consciousness to organize social reality 

in terms of ―zones of relevance ‖ that differ on the basis of distance from everyday life 

experiences (Adoni & Mane, 1984; p.326). In other words, they noted, an individual 



Texas Tech University, Simon Sinaga, May 2011 

 

17 

 

perceived social reality along a continuum based on the distance of its elements from the 

individual‘s sphere of activity. One end of the continuum is close zones of relevance such 

as direct interactions with other people and other experiences; the other is remote zones 

of relevance that are composed of social elements or events that are mostly not accessible 

to direct experiences. 

 As such, Adoni and Mane argued (1984) that the influence of media content—as a 

symbolic reality (symbolic expressions of objective reality) —on an individual‘s 

perception of social reality needs to be examined in the context of his or her objective 

environment. They cited a study by Hartmann and Husband (1974) that found that people 

who live away from areas populated by many immigrants were more likely to define race 

relations in terms used by the mass media than those who live in those places.     

 Hence, the media-dependency hypothesis provides a conceptual link between the 

mass media and social construction of reality. The media-dependency hypothesis posits 

that dependence on media content varies from issue to issue and people‘s conceptions of 

social reality are more likely to be influenced by mass media when their access to the 

more direct sources of information is limited and they are less likely to be influenced by 

the mass media when they have had everyday life experiences with the issue in question 

(Ball-Rokeach, 1998; Ball-Rokeach & DeFleur, 1976). While studies in this context 

generally paid greater attention to television, a separate study using print media (Perry, 

1987) similarly demonstrated that people are more media dependent when presented with 

news stories about unfamiliar than familiar situations.  
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Social Reality of Global Warming 

 The mass media have been identified as the primary, if not the sole, source of 

information and knowledge about global warming (Bell, 1994; Wilson, 1995). As Nelkin 

(1995) put it, the public understand science-related issues such as climate change ―less 

through direct experience or past education than through the filter of journalistic language 

and imagery.‖ Hence, the mass media have served as a conduit for social representation 

of global warming-related matters (Nelkin, 1995). 

 The importance of the mass media as a source of information and knowledge has 

been seen as particularly true given that global warming is an unobtrusive or 

inconspicuous issue wherein a person lacks real-world experiential conditions that shape 

opinion and attitudes (Corbett & Durfee, 2004; Palfreman, 2006). Ungar (1992) noted, 

however, that the news media piggyback on real events in becoming an essential 

influence on public knowledge and understanding. Examining the media coverage of 

global warming during the record drought in the mid-1980s, Ungar suggested that the 

coverage followed the course of an extreme summer situation, which he described as a 

dramatic event. Yet, others (Corbett & Durfee, 2004) have suggested that it was from 

media reports that the general public found the connection between the extreme drought 

and global warming. If the influence of the 1980s‘ hot summer on the public‘s attention 

to global warming was as substantial as Ungar (1992) argued, it appears to be the 

exception rather than the rule. Beyond the anecdotal assertion that the unusually hot 

summer of 1988 caused a rise in media attention, it is not known that any other 

abnormally warm climate resulted in journalists‘ increased attention to climate change 

issues (Wilkins, 1993). A more recent study that examined temperature records and 
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journalistic coverage of global warming found partial association between the two 

(Shanahan & Good, 2000).Of two national newspapers, they found correlation with one 

newspaper but not with the other (Shanahan & Good, 2000). 

 There has been a buildup of empirical findings that the mass media coverage have 

a significant influence on people‘s understanding and perception of global warming. 

Public concern about environmental risks including global warming followed the rise and 

decline of media coverage of those issues (Mazur & Lee, 1993). The mass media have 

made a positive contribution to understanding as well as to perpetuating popular 

misconceptions about global warming (Stamm, Clark, & Eblacas, 2000). The media 

raised awareness about global warming; however, the media also contributed to 

confusion among many people over whether or not there is enough solid evidence to 

support the notion that humans are responsible despite an overwhelming scientific 

consensus that human use of fossil fuels was the main cause. 

 In studies mentioned above, sources were found to have a central role in media 

coverage of global warming. For example, the height of media reports linking the severe 

drought in the 1980s and global warming followed a source-driven event. Despite many 

hot days during the period, it was after the appearance of NASA climate scientist James 

Hansen at a Senate hearing in 1988 that global warming acquired prominence in the 

national news media (Mazur & Lee, 1993; Ungar, 1992). Mazur and Lee suggested that 

the rise and decline of media coverage of global warming in national news media from 

the 1980s through the 1990s followed the activities of congressional sources (Mazur & 

Lee, 1993). 
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 The following section reviews the place and role of sources in influencing and 

competing for media content. It primarily draws on the hierarchy-of-influence model on 

media content by Shoemaker and Reese (1996) and public arenas model by Hilgartner 

and Bosk (1988). 

 

Sources In Hierarchy of Influence on Media Content 

Sources have a relatively high place in the hierarchy of influence on media 

content (Shoemaker & Reese, 1996; Reese, 2001). The hierarchy of influence—as 

conceptualized by Shoemaker and Reese—runs in the following order (starting from the 

most micro to the most macro): individual media workers (journalists themselves), media 

routine practices, organizational, extra-media, and ideological, with each successive level 

viewed as subsuming the one(s) prior. The hierarchy-of -influence model has been a key 

perspective in communications research by which media coverage or content is analyzed. 

Shoemaker and Reese (1996) have argued that this model allows for an analysis of media 

content as consisting of one certain level or in conjunction with other levels.  

The level of sources‘ influence is found at the extra-media level—the level next to 

the highest level of ideology in the hierarchy. At the extra-media level, the influences 

under consideration are those originating primarily from outside a media organization. 

This perspective posits that there are significant powers capable of affecting media 

content that are extrinsic to the media organizations (Shoemaker & Reese, 1996). They 

include information sources such as special interest groups and public relations 

campaigns and other news organizations. Reese (2001) used the term influential news 

sources in place of simply information sources. 



Texas Tech University, Simon Sinaga, May 2011 

 

21 

 

 The underlying argument is that sources have powerful effect on media content 

because journalists rely on them for information (Shoemaker & Reese, 1996). Shoemaker 

and Reese noted that sources could withhold information, without which journalists 

would be unable to produce a complete news story. Obviously, not all sources have equal 

power to influence journalists. People with economic and political resources are more 

likely to influence news content than those without these strengths (Gans, 1979). 

Shoemaker and Reese suggested that big businesses have the means to hire professional 

people to gather information and get a specific message across to the public through the 

mass media. That may well be not be the case with a poorly funded and politically 

inexperienced citizen group that lobbies against a system that allows too much latitude to 

big businesses. Journalists rely heavily on sources such as government officials and 

police because they are considered to have information that is very likely to be important 

and newsworthy. In essence, journalists favor organizational and official sources over 

individual and less official sources (Shoemaker & Reese, 1996). By relying on 

organizational and official sources, journalists may reduce the need to double check their 

reportage because information from such sources is believed to be factual and reliable.  

 The significance of sources in the source-journalists relationship does not mean 

that journalists are simply passive. Journalists could contact a range of possible sources 

about an issue or event (Shoemaker & Reese, 1996). Those who follow this argument 

suggest the relationship depends on situation and power combinations between media and 

sources (Reese, 1991; Reich, 2006). For example, Reich suggested that sources in general 

were dominant in the discovery phase – the phase in which news is initially uncovered; 

but sources‘ dominance decreased in gathering phase – the phase in which journalists 
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begin to gather further information.  Reich argued that journalists were reliant only on 

certain sources in gathering phase because they can already determine information they 

need better.  Still, practices by traditional media and online media have generally shown 

that as time progresses, news people increasingly rely on routine and official sources 

(Carpenter, 2008; Ettema, Whitney, & Wackman, 1997). By relying on routine and 

official sources, journalists develop and establish routine channels to be able work in an 

efficient manner (Fishman, 1980; Shoemaker & Reese, 1996; Sigal, 1973; Tuchman, 

1978). Routine channels include press conferences, press releases, events (speeches and 

ceremonies), and official proceedings (such as trials, and legislative hearings).  Thus, 

source-journalists relationships has often been seen as one of mutual reliance as well as 

uneasy exchange; while both sides need each other, each has its own professional 

objectives (Davis, 2009).  In Gans's (1979) words, there is an ongoing tug of war or tango 

dance. In politics, such a relationship could result in shifting of power and reporting that 

could be either compliant or critical of the government (Gans).   

 Subsequently, the question is who have more control and why. Davis (2009) 

noted that more studies than not suggested that sources - particularly political sources - 

controlled more often than journalists for the following reasons: Sources initiate the large 

majority or stories (Sigal, 1973; Reich, 2006), and the employment of public relations by 

powerful sources has increased reliance on sources (Bennet, 2003; Ewen, 1996).  Sigal 

(1973) found that only about a quarter of almost 3,000 stories he analyzed in the New 

York Times and Washington Post arose from initiated interviews and spontaneous events. 

The rest came from official events, news releases, and press conferences. A study of 
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Washington press corps (Hess, 1981), suggested that reliance on routine channels 

reduced the need for specialists and cut research time.   

 Such reliance indicates the sources‘ activity and ability to lead journalists to 

routine channels. Gandy (1982) described news materials such as press releases and press 

conferences as information subsidies that the media requires for the purpose of reducing 

the labor and resources necessary to gather information. The same author noted that 

sources had the ability to exercise a gamut of manipulative approaches to influence media 

to carry their messages. In science reporting, a health science journalism study by Watts 

(1993), for example, found that scientists often had the upper hand over what journalists 

could report about research limitations. 

 The public relations literature offers further insight into source influence. Source-

reporter relationship studies have suggested that public relations practitioners have been 

effectual in influencing the news (Cullier, 2007; Sallot, Steinfatt, & Salwen, 1998; Shin, 

2006). Sallot et al. (1998) suggested that public relations practitioners realized that they 

needed to make efforts to understand journalistic values to succeed in news placement. In 

fact, despite journalists' perception that public relations practitioners are motivated by 

self-interests, studies found that public relations professionals and journalists held  

strikingly similar news values to a greater extent than journalists could perceive (Arno, 

1975; Sallot et al. 1998 ) and both groups believed in similar journalistic skills to master 

in order succeed in their professional life (Curtin, 1999).  Shin (2006) noted that 

information materials delivered by public relations professionals were influential on news 

production even though journalists corroborated the presence of conflict between the two 

parties. Cullier (2007) noted that journalists' reliance on sources could be seen in the fact 
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that journalists made efforts to maintain incestuous relationships with sources, especially 

authoritative sources. While journalists generally refused the suggestion that they 

routinely use public relations materials, an investigation into a variety of uses  (not just 

overall use but also other uses such as a basis for generating stories) indicates that such 

materials were an important source of news for them (Curtin, 1999; Sinaga & Wu, 2007). 

 Recent financial and personal cutbacks in that many newsrooms have undergone, 

have further brought the consequence of journalists being more dependent on information 

from public relations practitioners and other sources and more exposed to their influence 

than in the past (Larsson, 2009, Sallot & Johnson, 2006). Larsson noted that the Gandy's 

hypothesis of information subsidy (1982) increased in relevance because journalists now 

had to consider cost factor in their routines even more than before (Davis, 2002).  In a 

study that compared the relationship between journalists and public relations practitioners 

in the 1990s to that in early 2000s, Sallot & Johnson (2006) found that journalists viewed 

practitioners more favorably than before. Journalists, they noted, also indicated higher 

estimates of public relations practitioners' influence in the face of funding shortage to 

cover events and produce content. 

 

Public Arenas Model and Source Competition 

 While sources are important and influential, there is only so much space available 

for sources and any particular news to have a spot in the news media. As a result, there is 

competition for a certain issue to be raised in the media. As discussed previously, 

Hilgartner and Bosk (1988) have developed a broad model, that of public arenas, that 

emphasizes competition in public arenas, primarily the media. 
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 The public arenas model draws on Blumer‘s (1971) notion that social problems 

are not just simple mirrors of objective conditions, but rather projections of collective 

sentiments and definition in the society. In proposing the model, Hilgartner and Bosk 

(1988) argued that social problems arose from competition among actors vying to 

advance their claims and assertions over certain issues in public arenas. Hilgartner and 

Bosk (1988) argued that a theory that simply emphasizes that objective conditions cause 

issues to arise as social problems is not sufficient to explain why certain conditions 

receive a great deal of attention, and are defined as social problems, whereas others that 

are at least equally disquieting are not. As examples, they noted that the concern over the 

killing of indigenous people in South America received less attention than the plight of 

laboratory animals used in scientific research in the U.S; toxic chemicals in landfills have 

also received greater attention than dangerous chemicals in America‘s workplace. 

 Hilgartner and Bosk (1988) proposed that certain institutional environments, such 

as the mass media, courts, and legislative or executive branches of government, serve as 

the public arenas in which social problems are framed to compete for attention. They 

stated: ―The collective definition of social problems occurs not in some vague location 

such as society or public opinion but in particular public arenas in which social problems 

are framed and grow‖ (p. 58). 

 For the most part, the competition occurs because a range of social actors or 

sources vie to present their interpretations in public arenas (or an arena) whereas no 

single arena has the carrying capacity to promote every potential social problem 

(Hilgartner & Bosk, 1988). Carrying capacity – the amount of time, space, and other 

resources that one can devote to social issues – varies from one arena to another. 
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Congressional committees cannot schedule hearings for all issues brought to them and 

can only allocate certain days and hours for each. Political strategists often focus election 

campaigns around several key issues. For the news media, the measure can be inches and 

space—for newspapers—or air time—for television and radio (Hilgartner & Bosk, 1988). 

Indeed, limited personnel and budgetary constraints limit a news organization‘s ability to 

gather and report news (McManus, 1994).  Hilgartner and Bosk (1988) argued that the 

limited carrying capacity of public arenas on the one hand and the large number of issues 

that could potentially be interpreted as social problems on the other make competition 

very central to the process of collective definition.  Hilgartner and Bosk (1988) explained 

further that the public arenas model serves to suggest that an examination of social 

problem needs to take into account the dynamic competition among members of the 

population, particularly operatives or sources who are assigned to promote and attempt 

control of communication regarding public issues or problem claims.  

 Hilgartner and Bosk (1988) emphasized the importance of framing on competition 

concerning a single issue. According to Hilgartner and Bosk (1988), competition occurs 

at two levels: within a large collection of different areas or problems and within each 

substantive area. Within each area, they noted, social actors compete to present certain 

frames against others to be accepted as an authoritative version of reality. As an example, 

they noted that in the area of road-traffic safety, claims about reckless drivers may 

compete with claims about unsafe vehicles. The dynamics of competition within one 

area, Hilgartner and Bosk (1988) concluded, are about ―competition between alternative 

ways of framing a problem‖ (p. 70).  
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 Other social science researchers (Ungar, 1992; Williams & Frey, 1997) have 

argued that the force of real-world events influences the competitive advantage of 

potential issues in the selection process a great deal. In a study of global warming 

coverage and extreme drought, Ungar (1992) found that during extremely hot summers in 

the late 1980s, global warming attained top status as a social problem among politicians 

and in the media. But after the hot weather abated, global warming became a lesser social 

problem. However, media and social science researchers noted that even during the 

extraordinarily hot summer it took scientists, politicians, and the media to associate the 

extreme heat with global warming (Mazur & Lee, 1993). While acknowledging the role 

of events, Benford and Snow (2000) argued that social actors need to strategically frame 

or attach specific meanings to events in ways that attract outsiders and or the media‘s 

attention.   

 Those involved in public issues - public institutions, politicians, businesses, and 

interest group - need to be media savvy (McCune, 2003). They have to be adept at 

dealing with the mass media because the media are more than just the main channel to 

reach a mass audience (Fortunato, 2000); the media can lend credibility and legitimacy to 

messages (Barnett, 2005; Sinaga & Wu, 2007), and the aforementioned actors need to sell 

their ideas and sway public opinion (McCune, 2003). Given the presumed influence, the 

media are so central in public discourse (Gamson & Modigliani, 1989) because they 

serve ―as a site on which various social groups, institutions, and ideologies struggle over 

the definition and construction of social reality‖ (Gurevitch & Levy, 1985, p. 19). Thus, 

participants in public contests consider how well their preferred meanings and 
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interpretation fare in the media arena as a measure of success or failure (Gamson & 

Stuart, 1992). 

 Synthesizing the role of sources as outlined by the public arenas model and the 

hierarchy of influence warrants the placement of this study of news media and global 

warming in the context of framing competition. The following section of this chapter will 

look into framing theory in general before turning to a specific review about sources' 

influence of framing in the news media. The conceptions of frame building and framing 

in the competitive environment are employed in the latter part of the review. 

 

Framing Theory 

 The body of literature and research on framing has been growing dramatically. 

Framing theory has, in recent years, emerged as the most frequently utilized theory in 

mass communication research, surpassing agenda setting and cultivation theory (Bryant 

& Miron, 2004).  

 Yet, the widespread use across social science and humanities fields and 

subsequent broad ranges of perspectives turned framing theory into a ―scattered 

conceptualization‖ (Entman, 1993, p. 51), lacking a general statement that links how 

frames are embedded in text and how frames influence thinking (Entman, 1993). Indeed, 

the terms frame or framing have been conceptualized differently by different authors. 

Erving Goffman (1974) described frames as ―the principles of organization which govern 

events – at least social ones – and our subjective involvement in them‖ (pp. 10-11). Using 

a psychological approach, frame has also been defined as a cognitive mental template for 

an individual to process bits of information (Minsky, 1975; Pan & Kosicki, 1993). Thus, 



Texas Tech University, Simon Sinaga, May 2011 

 

29 

 

a frame had been seen as something similar to schema or script; they only differ 

terminologically (Lodge & Hamill, 1986). 

 To provide the communication field with a more comprehensive 

conceptualization and generally applicable operationalization of framing, Entman (1993) 

argued for a definition along common links among various uses of the term: selection and 

salience. Entman outlined that ―to frame is to select some aspects of a perceived reality 

and make them more salient in a communicating text.‖ (p. 52). Entman suggested that to 

understand framing better in communication process, one needs to take into account the 

locations of frames in question. He identified four locations of frames in communication 

process: communicators, text, receivers, and culture. Communicators make conscious and 

unconscious framing judgments. The text presents frames as manifested by the presence 

of certain keywords, phrases, sources of information, images, and thematic sentences.  

Receivers could have frames that do not match those in text. Receivers have the ability to 

think and come up with own frames that guide their own conclusions about the world 

around them. The culture contains a set of common frames that are found in the social 

discourse and thinking of most people in social grouping.  

 In an attempt to put diverse framing conceptualizations in perspective, Scheufele 

(1999) argued that framing needs to be placed in the context of media effects research 

history, which can be divided into four stages (McQuail, 1994) in order or time: 

propaganda and fear of strong media effects, limited effects (reinforcement role of 

media), search for new strong effects, and social constructivism. Scheufele described 

social constructivism as the present stage and the one that should be employed to 

examine framing because it combines elements of both strong and limited effects. He 
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argued that, on the one hand, the approach suggests strong effects because the media 

construct social reality by ―framing images of reality‖ (McQuail, 1994, p. 331). On the 

other hand, social constructivism also accepts the idea of limited effects in consideration 

that media effects are subject to dynamic interaction between mass media and recipients.  

 The social construction of the reality viewpoint of framing can be traced to 

Goffman (1974) who was the first to explain how people systematically use frames to 

make sense of everyday life situations that are more complex than they appear to be. 

Frames, Goffman argued (in his book Frame Analysis), enable individuals to locate, 

perceive, and identify occurrences and information at a given point in time. According to 

Goffman, people monitor the environment for social cues and constantly change the way 

they define situations and other people as they move through time and space. In other 

words, people define their frames in accordance with the social and cultural environment 

they inhabit.  

 Under the social constructionist approach, framing should be distinguished from 

agenda setting (Gorp, 2007; Scheufele, 1999). McCombs, Shaw, and Weaver (1997) 

argued that framing is an extension of agenda setting, and defined framing as the second 

level of agenda setting. In disputing the notion, Gorp (2007) argued that constructionist 

perspective emphasized interaction process, in contrast with agenda setting, whose 

theoretical premise is one-way influence. Scheufele (1999) suggested that a frame can 

serve as either an independent or dependent variable. 

Several media scholars have distinguished framing from agenda setting in terms 

of accessibility and applicability (Kim, Scheufele, & Shanahan, 2002; Price & 

Tewskbury, 1997; Scheufele & Tewksbury, 2007). Price and Tewksbury argued that 
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agenda setting emphasizes the memory-based effect on an issue that individuals receive 

from news media; a framing approach, on the other hand, assumes that a frame has the 

effect on how individuals understand the issue, which is an applicability effect. Price and 

Tewksbury explicated that applicability signifies that framing in a news message would 

results in an individual connecting two concepts after an exposure to the message. 

Scheufele and Tewksbury offered as an example a news story about tax policy that 

connects the issue to unemployment rates. The outcome of framing in this case is that 

people will think about tax policy through a consideration of higher or lower 

employment. As such, Scheufele and Tewskbury argued that frames serve as modes of 

presentation that could lead audience to employ certain considerations to think of a 

message. In an experimental study, Kinders and Sanders (1990) found that participants 

thought of affirmative action in terms of racial prejudice and resentment when a question 

about the issue was framed as an unfair advantage for members of some ethnic more than 

participants who were posed with a question about the same issue that was framed as an 

act to reverse discrimination. Kinders and Sanders went on to indicate that elites on 

competing sides of a debate tend to take advantage of their access to the news media and 

exercise their ability to frame an issue in terms favorable to them. Gorp (2007) noted that 

the conception of frame makes clear the difference between frames and issues: ―One 

issue can be covered from multiple angles or frames, and the same frame is applicable to 

cover diverse issues‖ (p. 70). 
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Framing and News Media 

Tuchman (1978) and Gitlin (1980) introduced the explicit linkage between frames 

and the news media. Tuchman proposed that media make available frames of references 

that readers or viewers use to comprehend public events. Gitlin (1980) came up with a 

conception of framing in his seminal study of relations between the New Left Movement 

and news media. Gitlin defines frames as ―persistent patterns of cognition, interpretation, 

and presentation, of selection, emphasis, and exclusion, by which symbol handlers 

routinely organized discourse‖ (p. 7). Frames, according to Gitlin (1980), ―enable 

journalists to process large amounts of information quickly and routinely (and to) 

package the information for efficient relay to their audiences‖ (p. 7). Hence, Tuchman 

and Gitlin called for a linkage between Goffman‘s frame conception of individuals‘ ways 

of interpreting meanings and organizing experience and news discourse processes 

involving journalists, their news organizations, and their sources. Because frames help 

individuals shape their perspectives of the world (Goffman, 1974), and the media can be 

their source of frames (Gitlin, 1980), framing involving the media constitutes a critical 

activity in the construction of social reality (Hallahan, 1999; Tuchman, 1978). Hallahan 

suggested that the frame metaphor needs to be seen as "a window or portrait frame drawn 

around information that delimits the subject matter and, thus, focuses attention on the 

elements within" (p. 207). The framing process operates, as Kahneman and Taversky 

(1984) noted, through selection and highlighting of some features of reality and omission 

of others. 

Entman (1993) suggested comparable viewpoints of frame and framing in the 

media, noting that frames in text are manifested in the ―presence or absence of certain 



Texas Tech University, Simon Sinaga, May 2011 

 

33 

 

keywords, stock phrases, stereotyped images, sources of information, and sentences that 

provide thematically reinforcing clusters of facts or judgments‖ (p. 52). Similarly, 

Gamson (1989) argued that frames come into sight in the forms of metaphors, exemplars, 

catchphrases, depictions, and visual images. Hence, a frame serves to bring to mind a 

particular interpretation of an issue by connecting ideas within a news story (Kweon, 

2007).  

For a social reality that media frames convey to be received by an audience, the 

audience needs to adopt the same frames and utilize them to interpret the world they 

experience (McQuail, 2005; Tuchman, 1978). Media frames, Gitlin argued, help 

journalists and their audiences to assume a common direction over the issue in question. 

He noted that frames ―organize the world both for journalists who report it and, in some 

important degree, for us who rely on their reports‖ (p. 7).  

Such a view led Gamson and Modigliani (1989) to suggest that media discourse 

contains a set of interpretative packages—referred to as media packages. At the core of a 

package is the frame, which they describe as: ―A central organizing idea … for making 

sense of relevant events, suggesting what is at issue‖ (p. 3). This notion of central 

organizing idea has also been observed as a theme, and, thus, another explication of 

frame is to distinguish it from a topic (Pan & Kosicki, 1993). A topic describes a 

summary label of the social experiences covered, whereas a frame connects semantic 

elements in a news story to form a coherent story (Pan & Kosicki, 1993). 

Further, Gamson and Modigliani (1989) argued that a frame does not entail only a 

single position; rather a frame typically implies a range of positions. A disagreement over 

a policy, according to Gamson and Modigliani, does not necessarily mean disagreement 



Texas Tech University, Simon Sinaga, May 2011 

 

34 

 

regarding the core frame. Differences between Republicans or Democrats (or 

conservatives and liberals), he argued, may in fact fall under the same core frame. For 

example, Republicans tend to present global warming policy as harmful to the economy 

but Democrats are inclined to cast similar policy in terms of new economic opportunities. 

They frame it differently along the same core framing: economy. Gamson and Modigliani 

emphasized that the same frame could be presented in either a positive or negative light 

and the different frames could be applied to the same subject matter by competing frame 

sponsors. These sponsors are generally organizations that often employ professionals 

whose expertise is to communicate with journalists. Gamson and Modigliani took as an 

example the television coverage of 1977 anti-nuclear demonstrations at Seabrook, New 

Hampshire, that framed the identity of protestors in different lights. In one story line, 

sources described protesters as anti-progress people. In another story line, other sources 

countered by advocating protesters as caring people who were concerned about 

environment as a place where people have shared responsibility. 

The presence of a range of competing and or different positions around how a 

dominant frame is presented in the media suggests that that a dominant frame or a core 

frame has sub-frames (Gamson & Modigliani, 1989; Hyejung, 2007). Sub-frames contain 

subtle differences of nuances among them; while they are not mutually exclusive they 

present the meaning of their dominant frame (Hyejung). Other terms for dominant frames 

and sub-frames include master frames and sub-frames (Snow & Benford, 1992) and 

major frames and sub-frames (Bronstein, 2005) . Master frames refer to the larger scale 

frame that contains an enduring or ideological theme; sub-frames refer to a more specific 

frame or claim that support a broader master frame (Snow & Benford, 1992).Major frame 
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refers to the central organizing structure and sub-frame indicates a major frame in a 

fashion subordinate to the major frame (Bronstein, 2005).  

Framing Effects and Processes 

 What has apparently reinforced the study of framing is the notion that frames 

influence the thinking of individuals and society. Frames in a news discourse could have 

effects on lines of reasoning, opinions, attitudes, and interpretative schemas that 

individuals employ to understand issues (Entman, 1993; Pan & Kosicki, 1993; Scheufele, 

2000), and mass audiences‘ interpretations of issues (Iyengar, 1991; Zaller, 1992).  

Nelson, Clawson, and Oxley, (1977) suggested in their Ku Klux Klan study that 

individuals who viewed the KKK story framed as a free speech activity expressed more 

tolerance toward the Klan than those who viewed the KKK story construed as a threat to 

public safety. A study of environmental news showed that frames resulted in different 

behavioral intentions (Davis, 1995). Social movement scholars suggested frames 

performed to garner support and mobilize potential constituents (Benford & Snow, 2000). 

 Social constructivism has suggested that the framing effects vary because of the 

interactive nature of the processes that bring about or limit the effects (Entman, 1993) 

Scheufele, 1999). Entman suggested that the degree frames in text influence thinking 

depends on how the frames connect to the ones in culture. The extent of effects on 

individuals is also subject to the degree of attention that receivers pay to media messages 

and their level of knowledge about an issue (Chong & Druckman, 2007; Gorp, 2007; 

Scheufele & Tewksbury, 2007). The more individuals attend to messages, the more likely 

framing effects are to have an impact on the individuals (Chong & Druckman; Gorp). 

Kinders and Sanders (1990) found that framing effects were stronger on less-
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knowledgeable individuals. But Chong and Druckman (2007) argued that framing cannot 

have potent impact on someone unless some consideration along the frame is already 

stored in memory. However, they were in agreement that repetition of frames will have 

greater impact on less-knowledgeable audiences who are more attentive to cues. Still, 

Chong and Druckman noted that framing effects can be more complex than what past 

findings have indicated because matters of political and social interests often take place 

in a competitive environment where contending frames may cancel each other.  

Hence, an understanding of the process that leads to a news frame production is 

imperative because the process helps initiate the effects (Scheufele, 1999). The process, 

which has been named frame building, is part of the process model of framing in which 

frame building determines media frames, which together with audience frames cause 

framing effects on individuals. 

 

Frame Building 

Frame building took its conceptualization from agenda building (Scheufele, 

1999). Similar to agenda formation, the conception of frame building, however, has 

emerged out of the necessity to respond to the questions of how media frames are formed 

or the influence of input factors on news content. Then again, contrary to agenda 

building, which emphasized how interest groups and other outsiders shape the media‘s 

agenda, frame building had in the past been concerned with the influence of internal 

factors such as journalistic routines, professional values, ideology, and political 

orientations (Zhou & Moy, 2007).  
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Media scholars have suggested, however, that source influence (Gans, 1979; 

Scheufele, 1999; Shoemaker & Reese, 1996) on media content and frames could come 

not only from internal factors but also external factors. As discussed previously, source 

influence on media content has largely been defined along the hierarchical model of 

influences—individual level, media routines level, organization level, extra-media level, 

and ideological level (Shoemaker & Reese, 1996). Summarizing the works of Gans 

(1979) and Shoemaker and Reese, Scheufele (1999) suggested three potential sources of 

influence on media content and media frames: journalists themselves, organizational 

routines, and external sources. Journalists construct frames because they need to make 

sense of and structure the news information they could gather; organizational routines, 

including the beat system and political orientation result in certain ways of frame 

selection; and external sources, particularly political actors, interest groups, and other 

elites always attempt to shape media content and frames (Gans, 1979; Shoemaker & 

Reese, 1996). Gamson and Modigliani (1989) pointed to cultural resonance, sponsor 

activities, and media practices as three broad determinants of classes that produce 

particular media packages and their interpretative frames. Cultural resonances suggest 

how ideas and language resonate with larger cultural themes. For example, a progress 

frame resonates with the idea of technological progress. Sponsors are usually 

organizations that promote certain agendas; they usually employ professionals—many of 

whom are former journalists—to get in contact with journalists. Media practices refer to 

practices and norms employed by journalists such as use of official sources and balanced 

reporting. 
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Hence, the suggestions have been made that external and internal factors both 

actively contribute to frame construction and reconstruction (Callaghan & Schnell, 2001; 

Gamson & Modigliani, 1989). Because framing (including frame building) is about social 

interaction, the contribution of internal and external factors come in the interplay that 

involve the textual level (frames applied in the media), the cognitive level (schemata 

among the audience and media makers), the extra-media level (the discourse of 

sponsors), and the stock of frames in a given culture (Gorp, 2007).  

Scheufele (1999), however, argued that frames promoted by political actors, 

interest groups, and other frame sponsors would have greater impact than journalist-

centered frames for relatively new issues because journalists have yet to have established 

frames to follow.  Global warming, as social science scholars suggested (Corbett & 

Durfee, 2004; Newell, 2000; Wilson, 2000), falls under the category of new issues. 

Newell argued that global warming is still at an embryonic phase of development as a 

social science study. Corbett and Durfee noted that many people lack real-world 

experiential conditions that help shape their opinion and understanding. Global warming 

has also proved to be too complex for journalists and the public because it interacts with a 

host of other issues (Newell, 2000; Wilson, 2000).  

Moreover, because global warming is a nationally debated issue in the media 

arena (McCright & Dunlap, 2003), the issue conforms with the focus on the role of 

external factors such as elites, interest groups, knowledgeable sources, and well-

resourced institutions on frame building process (Andsager, 2000; Palfreman, 2006). 

Thus, it is imperative to bring public relations studies of framing to the discussion of the 

frame building process because an examination of external news sources is at the core of 
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the public relations field. In fact, the conceptualizations of frame building and framing 

approach in public relations head in the same direction in terms of issue framing 

(Hallahan, 1999); that is, frame sponsors, including elites (Kinder & Sanders) and public 

relations professionals (Gamson & Modigliani, 1989), are active in promoting and 

pushing of frames favorable to them onto the media arena. However, not all active public 

relations efforts succeed in achieving their media goal. For example, a study of framing 

contests between environmentalists and the petroleum industry (Nitz & Ihlen, 2006) 

found that sources had little success in getting their frames across. Other public relations 

studies, however, suggested the central role frame sponsors played in constructing the 

framing in the media of issues on which journalists relied heavily on external sources 

(Hyojung & Bryan, 2008) and when sources were effective in capitalizing on shared 

values with journalists (Barnett. 2005). In the health industry, public relations 

practitioners were influential in shaping frames in media coverage of health issues when 

they presented doctors and medical researchers as sources in their releases (Hyojung & 

Bryan). Barnett found that feminists were able to correct frames in the media to their 

advantage by recognizing journalists' use of common frames.  

 

Source Competition In Framing 

While Scheufele (1999) suggests that frame building influences relatively new 

issues (Scheufele, 1999), a growing body of literature has already argued for the 

significant role of sources or frame sponsors‘ activities in influencing or shaping 

meanings and frames in media discourse in general (Coleman, Hartley, & Kennamer, 

2006; Gamson & Modigliani, 1989).  
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Although journalists actively engage in framing, Gamson and Modigliani (1989) 

suggested that journalists started media discourse about the nuclear power issue with 

frames derived from sponsor activities. Frame sponsors or sources often employed 

professionals with expertise about the needs and work habits and norms of journalists to 

be able to provide them with the catchphrases and frames they want; on most issues, key 

sponsors are public officials and many of the professionals employed are those in public 

relations who began career as journalists. 

 Indeed, the media are not necessarily the main source of frames found in news 

stories (Liebler &Bendix, 1996). In public debates, McCune (2003) argued, the roots of 

frames found in the news media can be traced to the campaigns conducted by opposing 

parties. Thus, the political players are the ones who most strongly influence the news 

media in a political debate (McCune, 2003; Robinson & Powell, 1996). Further, the 

Thomas vs. Hill spectacle in the 1991 Senate Judiciary Committee hearings on the 

confirmation of U.S. Supreme Court nominee Clarence Thomas suggested that parties 

who can frame an issue to their advantage will win the debate in the media and other 

public arena (Robinson & Powell, 1996).  

Gamson and Modigliani cited social movement organizations and environmental 

groups as important players as examples of sources who could have significant influence 

on the media. The social movement organizations, Snow and Benford (1988, p. 198) 

argued, serve as signifying agents who aim to frame events in order to ―mobilize 

potential adherents and constituents, to garner bystander support, and to demobilize 

antagonists.‖  As mentioned above, frame sponsors or sources are also in a position to 

correct or change media‘s unfavorable framing by conducting public relations campaigns 
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(Barnett, 2005). In the case of nuclear power issues, Gamson and Modigliani (1989) 

noted that environmental groups were able to push for a change in media discourse and, 

subsequently,  media frames.  

  The Thomas-Hill case, the 1994 Ku Klux Klan rallies in a central Ohio town 

(Nelson et al., 1997), as well as those mentioned above, exemplify the presence of 

multiple competing frames by actors or sources in media discourse and public debate. 

With this in mind, Chong and Druckman (2007) raised and discussed the question 

regarding how and which of the competing frames gets incorporated in the frame- 

building process. They argued that frame building needs to be examined as a competitive 

process because people are often exposed to opposing frames.  

Exposure to multiple frames could make people less susceptible to framing 

influence, but actors involved in issue debates would make strategic efforts to gain 

framing advantage in media deliberation (Pan & Kosicki, 2001). Actors or sources can 

increase their framing position by cultivating resources to identify and present frames that 

appeal most to the public (Pan & Kosicki, 2001), promoting their frames frequently to 

increase accessibility and availability (Chong & Druckman, 2007), and building and 

maintaining credibility (Druckman, 2001; Chong & Wolinsky-Nahmais, 2003). With 

regard to the credibility of framing source, Druckman‘s  (2001) experimental studies 

showed that official sources are mostly considered more credible than non-official 

sources because citizens consider official sources have authoritative knowledge issues, 

and citizens tend to delegate to credible elites for guidance. Consequently, Druckman 

noted, official sources have greater framing effects than non-official sources. 
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Source Competition In Framing Global Warming 

 There are a multitude of sources that attempt to influence the global warming 

debate. The debate surrounding anthropogenic climate change has been waged and 

framed through complex, competing relationships between scientists, policy actors, and 

the public that is often mediated by journalists‘ news stories (Boykoff, 2007).  The key 

actors in the global warming debate consist of scientists, politicians and officials, 

businesses, think tanks (who may work for either both politicians and businesses or 

independently), environmental NGOs, and international institutions and officials. 

(Newell, 2000; Trumbo, 1996).  

 Scientists, like other sources, make overt attempts to define the boundaries of 

story choices via press releases, video news releases, press conferences, delivery of 

journals, and personal contacts (Dunwoody, 1999). These efforts are often successful 

because materials that come directly are preferred because scientists are considered high-

status, trustworthy sources, and the pool of information made available by scientists 

already ease journalists‘ burden (Dunwoody, 1999).  

Scientists were the primary sources in the global warming debate early on. The 

testimony of NASA climate scientist James Hansen before the Congress in 1988 was able 

to dramatically increase media coverage of global warming. Scientists‘ framing of global 

warming as an alarming discovery was visible in the media (Trumbo, 1996). Scientists‘ 

high prominence in global warming coverage by the national media, however, did not last 

long. Politicians and businesses (industry groups) quickly entered the media discourse 

and became major actors as global warming shifted from a scientific to a policy and 

industry issue (Trumbo, 1996; Williams, 2001). Politicians were influential in the rapid 
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increase of media coverage in the late 1980s as they adopted global warming as an 

important concern and sponsored Hansen‘s testimony. Politicians were rapidly divided 

along political lines. Many politicians in the Republican Party suggested that scientists‘ 

position on global warming — especially those in the Intergovernmental Panel on 

Climate Change (IPCC) — reflect a liberal agenda (Armitage, 2005). The view rejecting 

the global warming consensus received support from skeptical big businesses and 

industry groups. These businesses—primarily oil and other resource-based industries—

sponsored media and lobbying campaigns to raise doubts about global warming 

(Gelbspan, 2004).  

Trumbo (1996) found that as politicians and special interests took over from 

scientists as dominant sources in the media, global warming frames shifted from those 

about causes of the problem to ones showing judgments . This finding, Trumbo argued, 

suggests that frames in the media coverage of global warming are strongly associated 

with the prevalence of sources. In the shaping of media coverage of this environmental 

issue, Trumbo concluded, the question of who is successful in getting the messages into 

the media is more crucial than how the media choose to present information. Boykoff 

(2007) underlined that actors involved in policy debate could exert framing power to 

have media coverage depict anthropogenic climate change as a scientific uncertainty 

despite convergence among the overwhelming majority of scientists. 

  

Global Warming Frames and Sub-frames 

Media and other social science researchers used different ways to identify global 

warming or climate change frames. Trumbo (1996) employed Entman‘s (1993) four 
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purpose categories of framing to examine climate change frames in U.S. news coverage 

at story level. McComas and Shanahan‘s (1999) examined themes prevalent in global 

warming reports in two major national newspapers (New York Times and Washington 

Post) during 1980–1995 to name global warming frames. Themes are considered 

equivalent to central organizing ideas or frames by Gamson and Modigliani (1989) and 

Pan and Kosicki (1993). McCright and Dunlap (2000) investigated claim-making 

activities that conservative think-tanks exercised to identify specific frames – as part of 

broader non-problematicity frame – these organizations employed to challenge the idea 

of global warming and global warming policy. As discussed previously, a claim refers to 

a sub-frame that is subordinate to the broader master frame (Snow & Benford, 1992).  

Despite the different approaches, global warming framing has generally been 

examined along the following: scientific evidence (Antilla, 2005; Hart, 2008; McCright 

& Dunlap, 2000; McComas & Shanahan, 1999; Philip, 2008; Trumbo, 1996), global 

warming‘s impact on the environment (Antilla, 2005; Hart, 2008; McCright & Dunlap, 

2000; McComas & Shanahan, 1999; Trumbo, 1996), and global warming‘s impact on 

economy (Hart, 2008; McCright & Dunlap, 2000; McComas & Shanahan; Trumbo, 

1996). In addition, researchers have also analyzed global warming frames along ideas 

that tackling global warming benefits to social progress (Brossard, Shanahan & 

McComas, 2004;  Hart, 2008; Trumbo, 1996), combating global warming is matter of 

security in terms of US dependence on foreign oil (Bomberg & Super, 2009; Hart, 2008), 

global warming as an issue that should be dealt with in the context of international 

relations (Brossard, Shanahan & McComas, 2004; Hart, 2008‘ McCright & Dunlap, 
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2003), and global warming is a matter of domestic political contests between advocates 

and those who dispute phenomenon (Hart, 2008). 

 

Sub-frames 

In examining global warming frames, most of those researchers cited above 

divided frames that are subordinate to the broader frames (scientific evidentiary, impact 

on environment, impact on economy, national security, social progress, international 

relations,  political/regulatory contest, and technology solution) into two competing 

camps: those that are waged by sources who contest the idea of global warming and/or go 

up against global warming policy and frames that reflect the views of those who support 

the idea of global warming and policy in order to tackle its occurrence.  As discussed 

previously, frames that are subordinate to the broader or meta frames are called sub-

frames (Bronstein, 2005; Snow & Benford, 1992).   The term sub-frame, thereby, is used 

from here on to refer to frame that is part of a broader framing category. 

As global warming has been an issue of competition between sources who support 

the notion of global warming and policy to deal with it and those who doubt and or reject 

the idea or policy to tackle the phenomenon, the terms advocates and skeptics have been 

in used in both general and academic publications (Gelbspan, 2004; Hart, 2008).  

The discussion below looks at sub-frames along each of framing categories 

mentioned above and competition between advocates and skeptics of global warming 

occurrence and or policy: 

 

 



Texas Tech University, Simon Sinaga, May 2011 

 

46 

 

Scientific Evidence 

In framing global warming along scientific evidence, those who contest global 

warming have emphasized scientific uncertainty to suggest that there is not enough 

evidence or scientists remain doubtful about global warming occurrence; those who hold 

to the notion that global warming occurs and or support policy to deal with it underscore 

scientific consensus to suggest that there is enough scientific evidence to support the idea 

or a large majority of scientists agree on it (Hart, 2008; McCright & Dunlap; 2000; 

Trumbo, 1996). Trumbo (1996) recorded that framing along scientific evidence along 

two competing emphases: scientific evidence is present to demonstrate that global 

warming occurs (evidence of rising sea level), scientific evidence is not sufficient to 

suggest a problem, or evidence is not sufficient to indicate that the nature of the problem 

is known. Hart (2008) noted that scientific consensus frame – there is a wide body of 

scientific support for global warming occurrence, human influence on climate change, 

and the potential catastrophic impact on climate change – belongs to global warming 

advocates and scientific uncertainty frame – there is significant amount of evidence that 

questions the idea of global warming, its cause, and its impact – belongs to global 

warming skeptics.  McCright and Dunlap (2000) found that scientific uncertainty is one 

of key frames (along with negative economic impact and potential benefit of global 

warming) with used by anti global warming movement – including conservative think 

tanks and Republican politicians – in the media.  

Scientific evidence, thereby, has two main competing sub-frames: scientific 

consensus and scientific uncertainty.  
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Natural impact 

In framing global warming along its impact on nature, proponents emphasize its 

devastating impact on nature and humans and skeptics point to potential benefits (Hart, 

2008; McCright & Dunlap, 2000; Trumbo; 1996). Trumbo found that two competing 

frames along climate change impact on nature are negative impact such as coastal 

flooding and positive impact such as improved regional agriculture. In promoting the idea 

that global warming would likely bring benefits, conservative think tanks and their 

Republican allies argued in the media and Congress that should global warming occur it 

will not only lead to more productive agriculture because of more carbon dioxide but also 

to a better quality of life and health because a warmer climate would be better for people 

(McCright & Dunlap, 2000). Hart (2008) suggested that proponents used the disaster 

frame – climate change results in environmental damage and catastrophic health – with 

an emphasis on the urgency and need to avert disaster. Hart noted that scientific 

uncertainty was the main frame used largely by skeptics to challenge disaster frame.   

 

Economic impact 

Framing global warming along impact on economy and business matters has 

featured prominently in the media since the global warming debate shifted from a largely 

scientific issue to a policy issue in the 1990s. In more recent years, attention to the 

economic and business side of the issue has only risen (Zehr, 2009). Those who refute 

global warming contended that policy to stem global warming by limiting carbon dioxide 

emissions will harm the economy (Hart, 2008; McCright & Dunlap, 2000; McCright & 

Dunlap, 2003); advocates argued that effort to deal with global warming in the form of 
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reducing emissions will translate into economic benefits including sustainable economic 

development, economic efficiency or cost saving, and new business opportunity (Hart, 

2008; Zehr, 2009). McCright & Dunlap (2000) suggested that the anti-global warming 

movement led by conservative think tanks were the main users of economic framing of 

global warming; the think thanks presented global warming policy as one that will result 

in significant loss of economic output and a steep decrease in economic growth. 

Opponents have also portrayed climate change policy as detrimental to the United 

States's ability to compete in international markets (Hart, 2008). In more recent years, 

however, climate change policy has increasingly been represented as economic 

opportunities (Zehr, 2009). Zehr‘s qualitative study noted that large U.S. newspapers had 

stories depicting climate change policy was important because the effect would mean 

business losses, and climate change policy would mean green investment and carbon cap 

and trade opportunities. In addition to the two competing economic frames, global 

warming policy has also been framed in terms of economic being the priority – that 

climate policy should only be considered with guarantee of economic growth (Carvalho, 

2005). 

 

National interest 

Framing along national interest appeared to be used by global warming opponents 

– primarily conservative think tanks (McCright & Dunlap, 2000). However, global 

warming advocates have also used it recently in the opposite direction (Bomberg & 

Super, 2009). Conservative think tanks asserted that adherence to global warming treaty 

such as the Kyoto Protocol would risk national security citing, for example, that the U.S. 
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military readiness would be undercut it is required to reduce emissions (McCright & 

Dunlap, 2000). Opponents have also presented global warming policy as one that is 

harmful to energy security or independence because such policy will keep the U.S. from 

tapping into domestic energy sources such as proven oil reserves underneath national 

parks in Alaska.   

 Proponents, on the other hand, suggested recently that global warming policy is 

beneficial to energy security/independence because such policy would reduce 

dependence on foreign oil and, subsequently, involvement in the Middle East or enhance 

energy security and, thereby, ensure that the U.S. is not held hostage by resources from 

other countries (Bomberg & Super; 2009; Hart, 2008). 

 

International Relations 

 Framing along international relations concern primarily with whether or not the 

U.S. should play an active role in international effort to tackle global warming. In 

opposing Kyoto Protocol, for example, conservative think tanks and politicians opposed 

to global warming policy emphasized that the U.S. should not be part of international 

treaty unless requirement to cut emissions imposed on the U.S. are also imposed on 

developing nations  because the U.S. will lose out (McCright & Dunlap; 2003). Such 

argument has been seen in the media as an emphasis on responsibility mitigation in 

international negotiations on climate change (Wu, 2009). 

On the other hand, advocates have presented the international negotiations over 

climate change as one that requires U.S. leadership or active international participation is 
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necessary for achieving progress in global effort to tackle climate change (Bomberg & 

Super, 2009). 

 

Social progress 

Proponents and opponents of global warming have also debated the issue along 

the question of progress in society. In adopting this frame, proponents suggested that 

tackling global warming would lead to societal improvement as it has to do with moving 

society toward better quality of life and social justice and changes in way of life by 

limiting consumption of products in general (Agyeman, Doppelt, Lynn, & Hatic, 2007; 

Hart, 2008). The opposing frame along social progress emphasizes that the U.S. is a great 

nation and climate change policy has little to do with effort to continue progress toward a 

better society (Hart, 2008). 

 

Domestic Politics/Policy   

While the frames discussed above have also occurred as part of politics, sources 

of competing interests or political inclinations have also explicitly focused on global 

warming as a matter of political and/or policy contest such as regulation and legislation 

(Trumbo, 1996). Trumbo noted that sources in support of global warming policy have 

either emphasized that regulations or action is required to tackle global warming and 

others argued that a proper course of action is unknown or not yet necessary. 
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Technology Solution 

 In debating global warming, skeptics and advocates of global warming have both 

emphasized the importance of technology. In particular, the use of technological 

solutions has been seen as key to tackling global warming (Newell, 2000). However, 

skeptics have emphasized the use of technology without the need for policy reform. 

Advocates have called for policy change. 

 

Global Warming Debate in the U.S. 

Early Emergence of Global Warming Debate  

Even though the general public‘s attention to global warming is relatively new 

and public understanding appears to be limited, the notion of global warming is far from 

novel. The scientific suggestion that the Earth‘s temperature is slowly rising dates back to 

1824 when a French mathematician proposed a theory of global warming 

(Newspaperarchive.com, 2007). In 1896, Svante Arrhenius, a Noble Prize-winning 

chemist went as far as arguing that industrial activities contributed to an increase in the 

Earth‘s temperature because of increasing CO2 levels in the atmosphere. However, it was 

in the past few decades, particularly since 1957 (Kellog, 1988), that public discussion 

regarding the rise in emissions of carbon dioxide (CO2) and other greenhouse gases 

which can warm the planet, started to emerge in the United States. The discussion 

followed a statement by Roger Revelle and Hans Suess, two scientists at the Scripps 

Institution of Oceanography, that humanity was inadvertently carrying out a large-scale 

experiment on the atmosphere by changing the level of carbon dioxide concentration. 
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They noted that the added carbon dioxide will remain in the atmosphere for many 

centuries (Kellog, 1988). 

A number of meetings of mostly scientists sponsored by private foundations and 

government committees on the topic took place in the 1960s following the statement 

(Kellog, 1988). In 1963, a meeting sponsored by the Conservation Foundation issued a 

report that estimated a temperature rise of 3.8 degrees Celsius should carbon dioxide 

content double in the atmosphere. Two years later, the President‘s Science Advisory 

issued a White House sealed report recognizing that climate change could be caused by 

human activities. In the 1960s and 1970s, government climate and atmospheric agencies 

set up monitoring stations and activities that provided evidence of the rise of carbon 

dioxide (Keeling et al., 1984). The suggestion that the average global temperature had 

continued to increase, however, did not yet appear to have solid scientific explanation 

until the 1980s. Ponte (1976), for example, challenged the global warming notion on 

findings that while the Earth‘s surface warmed in the 19th century and until 1940, the 

warming halted and the world even cooled somewhat before it started to warm again in 

the 1980s.  

The global warming issue appeared to be reaching a new stage only in the late 

1970s and 1980s. A group of scientists and professionals called the Study of Critical 

Environmental Problems (SCEP) produced a report that called for global warming to 

become a scientific as well as a public discussion at international level. In the late 1970s 

and early 1980s, the government also began to cast global warming as a serious policy 

issue with the Department of Energy setting up an interdisciplinary CO2 research 

program. Commissioned by President Jimmy Carter, the State Department issued a 
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Global 2000 Report calling for attention to the problem, and the Environmental Planning 

Agency (EPA) cautioned that global temperatures would rise by 2
0 

Celsius. The findings 

impressed politicians such as Congressmen Timothy Wirth and Al Gore, once a student 

of climate scientist Revelle (Mazur & Lee, 1993; Palfreman, 2006). These politicians 

have since brought the issue to national and international forums.  

Global warming has since become a political issue. While the Democrats were 

intent on making global warming a major issue, the Reagan administration was inclined 

to downplay its scale (Peterson, 1986; Shabecoff, 1983). In their first term, the Reagan 

officials construed global warming as an issue that had little urgency and simply called 

for continued research (Shabecoff, 1983). Through the conservative think tank, the 

Heritage Foundation, the administration attacked the Global 2000 Report (issued by the 

Carter administration) as wrong. Requested by the administration‘s EPA, the Heritage 

Foundation (also known as the advocate of the ―Reagan Doctrine‖) issued a Global 2000 

Report Revised to promote the opposite point of view, stating that the world will be 

environmentally better in 2000 (Hilts, 1983). Environmentalists described the new reports 

as more politics than science (Hilts, 1983). In their second term, Reagan officials did not 

rule out the possibility of warming in the atmosphere but emphasized that there was not 

enough scientific certainty to warrant action (Peterson, 1986). 

 

Global Warming Debate in 1980s and Beyond 

Given that the literature and theoretical review argue that sources significantly 

influence the framing of global warming coverage, the following section surveys 

literature relevant to global warming debate and framing based on changes in sources - 



Texas Tech University, Simon Sinaga, May 2011 

 

54 

 

especially authoritative or official sources - from the 1988 Hansen hearing, which visibly 

marked the ascent of global warming onto national stage, until 2009. The changes are 

identified as follows : The (1988-1991) period, during which scientists promoted 

scientific evidence and called for policies and actions to tackle global warming, and 

together with the environmental community in general were able to establish global 

warming as a legitimate public issue (Mazur & Lee; 1993); the 1992-1994 period, 

(McCright & Dunlap, 2003; Newell, 2000) ; the 1995-2006 period during which 

Republicans (McComas & Shanahan, 1999; McCright & Dunlap, 2003; Newell, 2000), 

who controlled Congress, worked collaboratively with the conservative movement, and 

big industries – particularly coal and oil industries lobbyists -- to frame global warming 

as a non-issue and keep policies that are contradictory to business interests and 

conservative positions from being adopted; and the 2007-2009 period during which 

Democrats took control of Congress, and the majority of scientists (IPCC) became even 

more convinced that global warming is occurring and that human-related activities were 

the main contributor to the phenomenon (Staudt, 2008). 

1988 (Hansen Hearing) – 1991. The Senate hearing that featured the chief of 

NASA‘s Goddard Institute for Space Studies, James Hansen, on a 101-degree day 

subsequently brought global warming into the national limelight. The Hansen hearing 

followed international meetings and other Senate hearings sponsored by Senator Al Gore.  

This happened against the backdrop of a prolonged heat wave and drought in the U.S. 

and weather-related natural disasters in other parts of the world in the 1980s. Democratic 

Senator Timothy Wirth of Colorado presided over a Senate Energy and Natural 
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Resources Committee hearing with James Hansen, NASA‘s chief climate scientist who 

advocated the urgency of tackling global warming.  

It was not the first time that elected politicians brought the global warming issue 

to the fore in a Congress hearing. In the early 1980s, a series of hearings by Congress on 

the greenhouse effect took place, including ones that presented Hansen. Yet, it was the 

hearing on the greenhouse effect that featured Hansen on June 23, 1988 that accorded 

global warming top status in the national media (Mazur & Lee, 1993). Hansen told the 

Senate committee that his institute was 99 percent confident that the warming trend was 

not a variation of natural causes but was caused by a buildup of man-made carbon 

dioxide in the atmosphere (Shabecoff, 1988, A1). Hansen was the first scientist in the 

U.S. to publicly link Earth warming to greenhouse gases and to warn of the increasing 

tendency for drought and heat waves in certain parts of the U.S. (Weisskopf, 1988). 

The hearing received a great deal of media coverage with major newspapers and 

television networks reporting it as one of the top headlines later in the day and the next 

day. Mazur and Lee‘s (1993) analysis of congressional action and media coverage 

demonstrated that politicians in favor of environmental policies and scientists such as 

Hansen led the media on the greenhouse issue; the media coverage increased as 

congressional hearings increased and decreased as congressional activity slowed down 

between 1988 and 1994. 

The year 1988 saw the establishment of the IPCC, which is regarded as the most 

authoritative source of scientific findings about climate change (Edwards & Schneider, 

1997). Consisting of hundreds of scientists and government representatives from all over 

the world, the IPCC was established under the auspices of the United Nations to silence 
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less than objective arguments and give policymakers an agreed upon line on what the 

future holds (The Heat is On, 2006).  There was no literature suggesting explicitly that 

events in the U.S. alone were the antecedent to the IPCC‘s inception. However, the 

Hansen hearing and other events that followed in the U.S. in 1988 appeared to have put 

pressure on the World Meteorological Organization and the U.N. to launch the IPCC later 

in the year (Armitage, 2005).  

In addition to government and university scientists, environmental organizations 

such as the Natural Resources Defense Council promoted the idea that scientific evidence 

suggests that global warming does occur. Over time, scientists and environmentalists 

promoting the notion of global warming were successful in defining global warming as a 

legitimate problem that required policies and action from the government (Schneider, 

1998). At the same time, media attention to the issue increased and surveys over the last 

20 years (by polling firms and media organizations) summarized by Nisbet and Myers 

(2007) show that those who had heard or read about global warming increased from 39% 

in 1986 to 82% in 1992. 

While the Republicans held the presidency and challenges against global warming 

from conservative think tanks began, the voices that supported the urgency of dealing 

with global warming appeared to be more conspicuous in the mass media than those who 

did not in the late 1980s and early 1990s (Mazur, 1998; McComas & Shanahan, 1999; 

Palfreman, 2006). Brossard et al. (2004) suggested that the global warming consequences 

frame was prevalent in the New York Times‘ global warming coverage from the late 

1980s to the early1990s. 
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Democrats, who made up the majority in the House and Senate from 1980 to 

1994, and scientists and environmental groups, played an active role in advancing the  

global warming cause. As noted above, the congressional hearings with Hansen and 

others were mostly sponsored by Democratic senators Timothy With and Al Gore 

(Schneider, 1989; Ungar, 1992). Scientists and politicians in favor of global warming 

actions were the main sources in national newspapers‘ stories, according to Mazur and  

Lee (1993).  

While scientists appeared to be the dominant sources, there was little research 

available to suggest what frame (or frames) and specific sub-frame (or sub-frames) 

prevailed in these years. What is known is that the extremely hot summers in the late 

1980s and subsequent prolonged drought provided the media with an opening to link 

global warming with devastating natural disasters that directly affected people (Mazur & 

Lee, 1993; Ungar, 1992). 

1992-1994. As noted earlier, global warming shifted increasingly from a mostly 

scientific issue to a policy debate in the early 1990s – particularly after 1991. The shift 

followed the ascent of an anti-environmental stance from Republican administrations and 

conservative think tanks.  

The anti-environmental movement built up since the Reagan presidency, whose 

administration took an anti-environmental orientation (Dunlap, Ciao & McCright, 2001) 

and a position of resisting global warming policy because it was not an urgent matter to 

be dealt with (Peterson, 1986). The administration‘s environmental position destroyed the 

then political notion that environmental protection was a non-partisan issue (Dunlap et 

al.). The divide between the Republican Party and Democratic Party over environmental 
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issues had widened ever since the Republican Party moved in the anti environmental 

policy direction (Shipan & Lowry, 2001).  During the Reagan era, conservative think 

tanks started challenging environmental policy and the legitimacy of global warming 

notions and its impact (McCright & Dunlap, 2003). President Bush (1988-1992), despite 

his global warming campaign statement, continued an anti-global warming policy 

position (Armitage, 2005). His administration emphasized scientific uncertainties and 

economic costs associated with efforts to stem global warming with emission reductions 

(―Global Warming,‖ 1990; Shabecoff, 1990). 

Conservative think tanks, with support from big businesses, grew to be a critical 

force in the environmental counter movement (Austin, 2000; McCright & Dunlap, 2000).  

Their reasons for taking an anti-environmental stance included the intent to protect big 

industries‘ interests and uphold conservative goals. Big industries, particularly fossil fuel 

industries, were key allies to conservative think tanks as they shared the conviction that 

environmental policies would be detrimental to their business viability and to economic 

growth (Brick & Cawley, 2008; Austin, 2002).  

The conservative think tanks, however, only began to specifically challenge the 

notion of global warming after it became a legitimate public issue and after the 1992 Rio 

Earth summit , which reached a broad consensus to reduce and replace greenhouse gas- 

producing fossil fuel (JacQues, Dunlap, & Freeman, 2008; McCright & Dunlap, 2003). 

Their activities included setting anti global warming guidelines, starting media 

campaigns, and speaking up through Congress with the assistance from Republican 

members.   
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For conservative think tanks, the characterization of global warming as a 

legitimate problem and the ensuing necessity for regulations meant a growing threat to 

other fundamental causes such as the free market, limited government intervention, 

national sovereignty and social and economic progress including the ‗American Way of 

life ‗ (McCright & Dunlap, 2003; Ray & Guzzo, 1993). There was a perception that 

conservative think tanks opposed global warming mainly because they received financial 

support from big industries – especially fossil fuel industries. But continued resistance 

against global warming related policies by conservative think tanks despite departures by 

many industries in recent years from the anti global warming campaign, indicates that 

conservative ideology, such as opposition to expanded government regulation, plays a 

major role (Brick & Cawley, 2008; Jacques et al., 2008). 

In 1993, a Democratic administration came to power. In its first year in office, 

Clinton administration was already part of the global warming debate, taking a position in 

support of global warming policy (Below, 2008). The administration introduced a climate 

change action plan that called for stabilization in greenhouse gas emissions. It also 

proposed a new energy tax designed to reduce energy consumption and promote 

conservation. The latter faltered in the wake of opposition from energy industries and 

pressure against it from lobbyists (Hempel, 2003). 

Environmental groups (including established ones such as Sierra Club and newer 

ones such as the Center for Health, Environment, and Justice, and the Earth Island 

Institute) continued to be part global warming debate. They continued to push for 

legislations that support climate change policy during President Bush term and the early 

years of President Clinton (Bryner, 2008). But the increasing political polarization on 
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global warming issue virtually stood in the way of their effort. Allies to the 

environmental groups were Democrats, whose pro-environment voting increased from 

slightly from more than 60% to more than 75% in the Senate and from about 60% to 

slightly less than 70% in House in 1991-1994. On the Republican side, however, pro-

environment voting decreased from about 25% to 20% in the Senate and from more than 

30% to 20% in the house in the same period (Dunlap, Ciao, & McCright, 2001).  

In the news media, global warming coverage in major newspapers declined after 

1991 before it rose again in 1995 (Mazur, 1998; McComas &Shanahan; 1999).  Mazur 

suggested that coverage drop could be associated with the departure of news sources who 

ardently promoted global warming issues – such as Senator Wirth and Gore from 

Congress (Wirth was no longer in Congress, and Gore‘s new position as a vice president 

could have submerged his environmental interests beneath those of President Clinton), 

and the rise of the anti-global warming voice in debate. The new circumstances, Mazur 

inferred, made global warming reports less appealing and credible for journalists. 

In the media, news stories on global warming shifted in source reliance – from 

scientists to political and economic specialists (Lichter & Lichter, 1992; Trumbo, 1996). 

At the same time, the focus of news media also shifted from stories about global warming 

science to stories about policy debates (Lichter & Lichter, 1992; Trumbo, 1995). 

However, there was little research literature that indicates which of the competing 

sources and what frames stand out in this period as the shift and the rise of anti-global 

warming movement took place. 

 Republican Control of Congress (1995 -2006). The arrival of the Clinton-Gore 

administration promised a friendly political and regulatory environment for global 
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warming policies.  But the environmental community‘s expectation was short-lived as 

Republicans became the congressional majority following the1994 mid-term election 

(Bryner, 2008). There were two chief reasons for the undermined expectation (Austin, 

2002; Bryner, 2008; McCright & Dunlap, 2000): (1) The Republican takeover of 

Congress significantly helped create a commanding coalition of global warming counter 

forces operating in congressional forums and other public arenas including the mass 

media; (2) Weak defense from global warming proponents – particularly Democrats in 

Congress and administration – against anti-global warming activity. 

 In the early 1990s, global warming had shifted from a scientific discussion to 

largely political and regulatory one that involved contests in public arenas. Concerted 

efforts by conservative think tanks, the Republican congressional majority, and big 

corporations in public arenas have made it even more so. The primary tactic of these 

counter forces was to question the validity of environmental science and the seriousness 

of environmental problems (Austin, 2002).  

The Republican majority Congress considerably increased the opportunity for 

conservative think tanks and industries to promote their counter claims against global 

warming ideas in congressional hearings and media (McCright & Dunlap, 2003). 

Industries and their allies in conservative think tanks, such as skeptical scientists who 

challenged mainstream scientific findings about global warming, received greater 

attention in congressional hearings on global warming. The conservative think tanks 

included the organizations such as the American Enterprise Institute, Heritage 

Foundation, National Center for Policy Analysis, and National Center for Public Policy 

Research. The industries were primarily oil and coal companies. The percentage of these 
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interests‘ congressional hearings on global warming had been on the rise since 1994 to 

the point that they made up half of all testimonies in 1997, the year when the Kyoto 

conference took place (Gelbspan, 1997; McCright & Dunlap, 2003). On the other hand, 

the share of global warming presentations by scientists who view that global warming is 

occurring and represents a serious problem decreased substantially (McCright & Dunlap, 

2003). 

 The global warming counter-forces also engaged in producing publications and 

staging media campaigns. Jacques et al. (2008) described these activities as the central 

tactic employed by anti global warming interests in the war of ideas. McCright and 

Dunlap‘s (2000) examination of the conservative movement‘s challenge against global 

warming as a public issue in the 1990s showed that conservative think tanks increased 

their own publications such as books, journals and newsletters between 1993 and 1997. 

Simultaneously, these think tanks boosted media campaigns. The think tanks had targeted 

their information materials at journalists, the public and policy makers and environmental 

scientists (Allen, 1992, Jacques et al., 2008). The think tanks organized media 

appearances by industry representatives, scientists skeptical of global warming 

occurrence, and other representatives on TV and radio stations, and frequently 

disseminated press releases to journalists. Content analyses indicated that think tanks, 

particularly those such as the Heritage foundation, were considered authoritative sources 

by the media (Dolny, 1996; Solomon, 1996). Industries and their coalitions were the 

primary financial contributors to anti-environmental activities in the 1990s, channeling 

hundreds of million dollars to the think tanks, lobbyists, legal centers and media 

organizations (Lyons, 1998).  
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Big industries also conducted campaigns to oppose global warming policy in the 

1990s and early 2000s. The primary case in point was the launch of the Global Climate 

Coalition (GCC) in 1996 (Austin, 2002; Newell, 2000). Founded by Ruder Finn, a 

Washington lobbying firm representing auto, coal, and oil and gas corporations, GCC 

was forthright in saying that it represented private companies and business trade 

associations on global warming issues (Austin, 2002). Big industries set up GCC to form 

public opinion on global warming in their effort to influence environmental science 

presentations and public policy. The GCC‘s campaign activities mainly involved those 

that had the potential to generate media coverage. For example, GCC distributed 

newsletters regularly and organized a series of press conferences in the U.S. and other 

countries prior to, and after, the Kyoto Protocol conference, which called for a significant 

reduction in greenhouse gas emissions by 2012 –in industrialized nations. GCC and its 

members, such as Exxon Mobil, also launched advertising and information campaigns to 

question scientific evidence of global warming and emphasize the adverse economic 

impact of policies that do not take business interests into consideration (Livesey, 2002; 

Newell, 2000).  In advertorials published in the New York Times, for example,  

ExxonMobil argued that there was not enough evidence to link its activities and global 

warming, and that there was not enough scientific information to justify changing 

business practices and harming the economy (Livesey, 2002). In the near absence of 

other businesses‘ involvement in climate change discourse, the voices of corporations 

connected to GCC constituted the predominant industry perspective in the global 

warming debate (Newell, 2000).  
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 The global warming campaigns by the conservative thinks tanks and big 

industries have been attributed to the U.S. Senate‘s unanimous vote (95-0) to reject the 

Kyoto treaty in 1997. Social science scholars (Newell, 2000; Palfreman, 2006) in climate 

change politics suggested that the campaigns run by GCC led to Republican senators 

sponsoring the rejection bill on the ground that the Kyoto treaty does not impose similar 

mandatory greenhouse emission reductions on developing countries. McCright and 

Dunlap (2002) suggested that conservative think tanks also played a decisive role in 

defeating the Kyoto treaty in the U.S. Senate. 

  The campaigns by conservative think tanks and big industries were made easier 

by the Clinton administration and Democratic Congress members‘ weak defense of 

environmental protection (Austin, 2002).  President Clinton and the Senate Democrats 

were passive in the face of the conservative agenda because they were moving to right 

and resembling Republicans on a host of issues, including environmental protection, in a 

bid to widen electoral support (Austin, 2002). At the same time, environmentalist groups 

in the U.S. were inclined to promote the global warming notion in the context of its 

global impact and long term effects rather than a tangible political issue, resulting in them 

being unable to direct public attention to their side (Meyer, 2008). 

McCright and Dunlap (2000) outlined three main frames that global warming 

counter forces advanced in debates over the issue in the media, congressional hearings 

and policy seminars: scientific evidentiary (with sub-frames such as scientific evidence is 

uncertain and mainstream climate research is a junk science); global warming impact 

(with sub-frames such as global warming would improve agriculture); and global 

warming policy (with sub-frames such as global warming policy would harm the 
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economy). Jacques (2006) suggested that rejection of scientific evidence has been the 

first and most fundamental stand of environmental skeptics such as conservative think 

tanks; it is followed by economic prioritization, stance against government regulation and 

concerns over threats to the Western way of life. 

 On the opposite end, this period saw increasing international agreement among 

scientists that global warming was taking place and human-related activities were largely 

the cause of climate change. IPCC issued the second and third assessment reports in this 

period; the second report (issued in 1995) assessed that the balance of evidence suggests 

a discernable human influence on global climate; it noted uncertainties remained about 

findings.  The third report (issued in 2001) gave a stronger assessment about global 

warming and human influence. The report pointed out that there was new and stronger 

evidence that Earth warming in the last 50 years was attributable to human-related 

activities.  

 Within the U.S, however, the Bush administration (elected in 2000) brought U.S. 

government opposition to global warming policy to an unprecedented level. In 2001, the 

Bush administration publicly renounced the Kyoto protocols and officially withdrew U.S. 

participation from the international treaty. President Bush also appointed government 

officials who were clearly opposed to global warming policy. There were changes 

towards greater acceptance on the parts of the public, business communities and 

politicians that human related activities were largely responsible for global warming.  

President Bush and his administration, however, continued to challenge ideas or 

proposals to step up global warming policy. 
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  The result was that the media presented the global warming debate as equally 

divided between sources who questioned existing scientific findings and those who 

suggested that the phenomenon was occurring (Jacques et al., 2008). The citations of 

climate scientists (that make up the overwhelming majority of scientists suggesting 

global warming is taking place) and a handful of skeptic scientists both increased in 

major U.S. newspapers (McCright & Dunlap, 2003). In fact, the increase of citations of 

skeptics from 1994 to 1997 was slightly higher than the increase of majority climate 

scientists (McCright & Dunlap, 2003). In addition to activities by global warming counter 

interests, the journalists‘ norm of balancing both sides in a debate has perpetuated the 

media‘s disproportionate coverage of the handful of climate skeptics (Antilla, 2005; 

Boykoff & Boykoff, 2004; Boykoff, 2007) even when their claims are not accurate 

(Boykoff & Boykoff, 2004). In the process, global warming argument along scientific 

uncertainty remains visible in U.S. mainstream media (Boykoff & Boykoff, 2004). Still, 

there is little research that clearly indicates whether scientific uncertainty frame definitely 

prevailed over scientific consensus/evidence frame.  

 Democratic Control of Congress (2007 - 2009). The year 2007 and onward 

marked a perceptible change in climate politics (Bryner, 2008). The end of the 

Republican majority in Congress, natural events, stronger scientists‘ warnings of global 

warming's occurrence, environmentalist groups‘ efforts, industries‘ growing recognition 

of the phenomenon, and media reports contributed to the change (Bryner, 2008; Staudt, 

2008).   

The end of Republican majority in Congress led to greater attention to global 

warming in policy arena. In 2007, the first year when Democrats occupied the majority of 
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seats in Congress after a long haul of Republican control, congressional hearings on 

global warming reached 109, up from fewer than 20 annually in the years before (Staudt, 

2008). Many of the hearings focused on making a strong case that climate change should 

be kept in check. They revolved around a host of cap and trade proposals for regulating 

greenhouse emissions and other bills related to global warming (Staudt, 2008).  Cap and 

trade is a system whereby an industry is issued a limit to emit greenhouse gases; if the 

industry exceeds the cap, it has to buy credits conferring the right to emit from others that 

emit less than their caps; the industry can sell credits to the highest bidders if it emits less 

than its cap. 

 Stronger scientific claim came in 2007 with the IPCC issuing its most forthright 

report to date that human related activities contributed largely to global warming. The 

IPCC noted that more sophisticated and extensive studies showed unequivocal evidence 

of global warming from the average increases in air and ocean temperatures, widespread 

melting of snow and ice and rising average sea levels (IPCC, 2007). At the same time, 

there was an indication that the mainstream media generally no longer gave 

disproportionate emphasis to the perspective of a handful of skeptical experts and 

scientists that continue to voice the scientific uncertainty in the findings of the large 

majority of scientists including those in the IPCC (Dunlap & McCright, 2008; Staudt, 

2008). 

Industries‘ increased recognition of climate change, Bryner (2008) suggested, 

followed public and officials‘ support for emission regulation at state level, past 

environmental lawsuits filed by state attorneys and environmental groups, accumulation 

of scientific findings, and the businesses‘ desire for regulation certainty as reasons for 
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growing recognition on the part of businesses including energy companies. Industries 

have also begun to see global warming policy as one that could translate into business 

opportunities including cap and trade and news energy business (Zehr, 2009).  

 At the same time, there emerged a trend among environmentalist groups and 

industries for collaborative effort.  In early 2007, a group of environmental groups and 

businesses announced a joint effort to push for emission limits with cap and trade 

provisions to strike a balance between environmental targets and business‘ need to make 

profit (Brick & Cawley, 2008). Wal Mart may not be known as a company with an 

environmental mindset, but the giant superstore chain worked with the Natural Resources 

Defense Council, an environmental advocacy group, to reduce electricity use by 20% by 

2013 and double the fuel economy of its trucks two years later; more power companies 

have also opened their door for collaboration with environmental organizations (Brick & 

Cawley, 2008).  

 The 2008 presidential election notably added prominence to global warming 

concern particularly in connection to environmental and energy issues The two major 

party candidates put the issue high on their agenda (Bomberg & Super, 2009). 

Republican candidate John McCain, a long-time Senator from Arizona, came out more 

clearly in support of global warming policies than other members of his party. McCain – 

together with Senator Joe Lieberman – sponsored the McCain-Lieberman Climate 

Stewardship Act that calls for orderly reduction in carbon emissions (Dunlap & 

McCright, 2008). Democrat Barack Obama raised climate change as one of the key issues 

that the U.S. has to actively confront. The two candidates differed on several key climate 

change and energy issues (Bomberg & Super, 2009). Obama urged active government 
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support and participation in biofuels (ethanol) and renewable energy research. Obama 

also pledged to raise emission standards for industries and automobiles and set ambitious 

specific targets for renewable energy such as solar and wind power energy.  McCain 

opposed government subsidies for ethanol and renewable energy and government 

massive funding of scientific research in the area (Bomberg & Super, 2009). McCain 

supported nuclear energy and offshore drilling, and offered no fuel economy targets. Still, 

Obama and McCain showed similarities. They distanced themselves from (the then 

incumbent) George W. Bush‘s record on climate change and energy and urged for 

deliberation of  climate change policy (Bomberg & Super, 2009).Following the election 

of Obama, the cap and trade system – particularly in terms of how it should be 

implemented in the proposed climate change and energy bill and its impact on economy 

and industries – has been at the center of attention in Congress (Broder, 2009; Eilperin, 

2009; Fahrenthold, 2009). 

 Despite increased prominence of global warming issue in policy debate, few 

studies examined global warming frames in media coverage.  Zehr‘s (2009) qualitative 

study of global warming frames in four large newspapers (Chicago Tribune, Los Angeles 

Times, New York Times, and Wall Street Journal) in 2000-2008 assessed that U.S. press‘ 

emphasis of scientific uncertainty has not disappeared, but it is far more infrequent.  In 

addition, many of uncertainty claims focused on specific climatic effects and 

effectiveness of greenhouse regulations.  Zehr noted that global warming proponents‘ 

framing along economic impact – climate change policy as economic opportunities – was 

also on the rise. The economic opportunities in question include cap and trade policy that 

could create a market for carbon allowances, solving environmental problems as a way to 
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achieve business efficiency, and generation of environmental and new energy 

investments (Zehr, 2009). Other frame that has to do with recent global warming debate 

is energy security (Bomberg & Super, 2008). The presidential election in 2008 led to 

greater media attention to global warming as an energy security issue.  Obama and 

McCain ―framed climate change and energy issues almost exclusively in terms of energy 

independence or energy security.‖ (Bomberg & Super, p. 425).  Overall, the body of 

literature that could show how any of the changes in global warming debate in this period 

affect media coverage is limited. 

  

Summary and Research Questions 

 In a nutshell, the literature review, guided by theoretical perspectives of the public 

arenas model, hierarchy of influence model, and framing theories, contends that framing 

in the news media arena is a competitive process that is largely shaped by multiple 

sources, including those contending against each other. The theory of frame building is 

appropriate for conceptualizing this study, which focuses on the notion that global 

warming is a new and complex issue that requires the media to rely heavily on various 

sources to provide knowledge and clues. This chapter also identified the key sources of 

the global warming debate, including scientists, politicians/officials, businesses, 

environmental groups, think tanks, and international institutions and officials (excluding 

science institutions). Based on the notion that a frame serves as the consideration through 

which one interprets an issue (Scheufele & Tewksbury, 2007), global warming frames 

were identified as follows: scientific evidence, natural impact, domestic politics/policy, 

economic impact, national interests, international relations, social progress, and 
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technology solution. The advocate and skeptic sub-frames to each of the frames were also 

discussed. 

 The literature - spanning from the landmark Hansen hearing before the Senate in 

1988 until the end of 2009 - indicated that the changes in policy position and attention to 

global warming issue followed the changes in the most cited sources, primarily from the 

scientists to politicians as well as changes in politicians and officials as political control 

keeps shifting from Democratic to Republican administration and vice versa.  However, 

few indications show who and what frames and sub-frames prevail in the debate. Hence, 

the following research questions (RQ) are proposed:  

 RQ1:  What were the patterns of changes in the main sources in global warming 

 stories during the 1988-2009 period? 

 RQ2: : What were the patterns of changes in the main frames in global warming 

 stories during the 1988-2009 period? 

 RQ3: : What were the patterns of changes in the main sub-frames in global 

 warming stories during the 1988-2009 period? 

 RQ4: What were the patterns of causal relationships involving the main sources 

 during the 1988-2009 period?  

 RQ5: Which of the main sources were the leader and or follower sources during 

 the 1988-2009 period? 

 RQ6: What were the patterns of causal relationships involving  the main frames 

 during the 1988-2009 period?  

 RQ7: Which of the main frames were the leader and or follower sources during 

 the 1988-2009 period? 
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 RQ8: What were the patterns of causal relationships involving the main   

 sub-frames during the 1988-2009 period?  

 RQ9: Which of the sub-frames were the leader and or follower sub-frames during 

 the 1988-2009 period? 

 RQ10: What were the patterns of causal relationships involving sources and 

 frames during the 1988-2009 period? 

 RQ11: What were the patterns of causal relationships involving sources and sub-

 frames during the 1988-2009 period? 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Texas Tech University, Simon Sinaga, May 2011 

 

73 

 

CHAPTER 3 

METHOD 

 This chapter discusses the methodology that is applied for the study. It includes 

the research method employed to gather data, measures to be analyzed, statistical 

procedures, and intercoder reliability. It begins with a discussion of content analysis as 

the method to gather data of global warming stories in 1988-2009 from the national 

newspapers. The measures under analysis - sources, frames, and sub-frames were 

explained before the codebook was explained briefly (full codebook is in Appendix A) 

and the results of intercoder reliability were presented. Then, the chapter concludes with 

a discussion of the statistical procedures that were used.    

 

Content Analysis 

 This study followed concepts that have been established for the analysis and 

identification of the frames in news stories. Whereas the conceptualization of frame has 

remained debated, the methods for identifying them have generally been similar in mass 

communication and media research. When focusing on framing in media reports, it is 

essential to understand and describe their content and messages. For this reason, content 

analysis is the best technique for identifying and describing frames in media coverage 

(McQuail, 2000). 

The 1988 Senate hearing marked the beginning of the time when global warming 

garnered widespread media attention and rose to national prominence. Thus, 1988 is 

chosen as the most appropriate starting year for the content analysis of the news media‘s 

coverage of global warming.  The last year of the analysis will be 2009, the third year 
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Democrats hold majority in Congress since 2006; this Democratic control has been 

attributed to an increase in the number of congressional hearings on global warming and 

subsequent media coverage on the issue since 2006. 

 Researchers have chosen either a qualitative or quantitative approach to identify 

and describe frames in media coverage. This study employed quantitative content 

analysis, as it primarily seeks to explain the interplay of framing that prevailed from year 

to year over the 1988-2009 period by measuring their frequency in text and correlation 

over time. The study will also examine frame and source relationships in different time 

periods. Weber (1990) suggested that a researcher will be able to make valid inferences 

from media content when proper procedures are used. Riffe, Lacy, and Fico (2005) 

specifically noted that the strength of quantitative content analysis involves employing 

procedures that reduce communication phenomena to manageable data – including 

assigning numeric values to communication messages under study. 

In operational terms, Riffe et al. (2005) suggested that quantitative content 

analysis involves steps to outline the following: study units, sampling, reliability, 

validity, and data analysis procedures.  Study units and sampling will be discussed in the 

following section. Reliability will be examined by assessing the intercoder reliability of 

two coders who will code frames and sources. About 15% of content was conveniently 

chosen to conduct a pilot study to check the intercoder reliability calculation; trained 

coders categorized frame and sources in line with coding guidelines (see appendix A). 

Validity will be ensured by demonstrating that the components of the domain of content 

under study can be clearly and adequately identified by coding test items (Singleton Jr. & 

Straits, 2005).  
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Data Population 

The study employed a census in conducting the content analysis. It examined the 

framing of global warming (climate change) by U.S. politicians (and/or government 

officials), businesses, scientists, think tanks, environmentalists, foreign officials, and the 

general public in all global warming  stories from 1988 to 2009 as reported in the national 

U.S. newspapers.  

National daily newspapers are the arena from which global warming stories were 

selected for content analysis.  Media scholars have rated major daily newspapers - along 

with television - as the two primary media outlets in national and global environmental 

news (Boykoff & Roberts, 2007; Lacy, Riffe, & Varouhakis, 2007) . There is an 

increasing use of major newspaper websites but the news on such websites is practically 

the same as that in the newspaper itself (Lacy et. a, 2007).  The following reasons, 

however, have led to the choice of national daily newspapers: Several studies have shown 

that newspapers remain the most influential source for setting inter-media agendas (Lee, 

2004; Reese & Danielian 1989); daily newspapers generally receive better evaluations 

than television from media audiences in covering complex environmental issues such as 

costs of, and solutions to, environmental problems (Riffe, Lacy, & Reimold, 2007); 

national daily newspapers also do a better job of informing people about U.S. national 

public affairs, especially issues before Congress, than state level or smaller newspapers 

(Johnson, Stamm, Lisosky, & James, 1995). While Johnson et al. did not mention 

specific issues, global warming has been an intensely debated issue before Congress 

since it moved onto the national policy debate stage (Gelbspan, 2005; Lichter & Lichter, 

1992; Palfreman, 2006; Staudt, 2008; Trumbo 1996).   
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The criterion about which newspapers are considered national has been always 

been debatable. This study follows Johnson et al. (1995) in their suggestion that national 

newspapers are those with national circulation and coverage: New York Times (NYT), 

Washington Post (WaPo), USA Today, and Wall Street Journal (WSJ). Trumbo's (1996) 

widely-quoted global warming and media study included the Los Angeles Times in 

addition to those four newspapers. However, the Los Angeles Times management itself 

has stated that it should no longer be considered a national newspaper in coverage as it is 

focused on California market (Kelly, 1996). Christian Science Monitor, which now only 

prints out a weekly paper with the daily version only available online, is another 

newspaper that has had a long-term national and international reputation. It is not 

included in this study because it did not have nation-wide penetration with its circulation 

standing at around 50,000 to 70,000 in the last several years, falling from its peak of 

223,000 copies in 1970 (Lavoie, 2008). The four national newspapers included in this 

study have a daily circulation ranging from 582,000 (Washington Post) to more than 

2,000,000 (Wall Street Journal) copies according to the 2009 figures of the Audit Bureau 

of Circulation.  Hence, newspaper stories pertaining to global warming in NYT, WaPo, 

WSJ, and USA Today related to the U.S. from 1988 to 2009 come under the scope of this 

study.   

 This study excludes features, opinions, columns, editorials, letters to editors, and 

advertisements. In these types of media writing, content is mainly driven by writers or 

authors rather than facts or sources. Even though features have the fact-based 

characteristic of news stories, features generally have strong emotive and subjective 

content, and a feature is largely meant to lead readers to a certain conclusion (Beale, 
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2001; Hallman, 2003). Opinions, columns, editorials, letters to editors and advertisements 

are not necessarily fact-based, and are substantially opinionated. In addition, they 

generally do not follow the journalistic news structure principle of the inverted pyramid. 

Global warming news stories covered by the NYT, WaPO, and USA Today were retrieved 

from the Lexis Nexis database and WSJ from the ProQuest database.   

This study follows Shanahan & McComas‘ (1999) lead to determine which are 

global warming stories. Global warming stories are those that focus on one of these 

references to global warming: global warming itself, climate change, greenhouse gas 

emission, the greenhouse gas effect, and greenhouse warming. Thus, a news story 

retrieved from Lexis Nexis and Proquest databases is considered a global warming story 

when it mainly reports or discusses one of those five terms about global warming or any 

combination of them. When two or more identical or nearly identical stories appear in the 

search, they count as one. In particular, this guideline applies to the same newswire story 

that is used by two or more newspapers without significant change.  

In total, there were 1980 global warming stories qualified for selection under the 

guideline. Of the total, 706 stories were from NYT, 680 from WaPo, 355 from WSJ, and 

another 239 from USA Today. 

 

Unit of Analysis 

The unit of analysis is the newspaper story.  The choice of story-level analysis 

follows the majority of previous framing studies that code frames per article (Matthes, 

2007). One ostensible justification for using story-level analysis, according to Matthes 

(2008), is that a story can be more clearly defined than a paragraph. The communication 
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messages examined in a quantitative content analysis should be reduced to manageable 

data (Riffe et al., 2005). In addition, story-level analysis allows content analysis of 

frames to operate in the context of the inverted pyramid principle of news story structure; 

that is, content analysis focuses on the lead paragraph of a news story to code a frame 

(Trumbo, 1996). Therefore, for example, a coder can detect that a news story centers on 

global warming news story from the content in the beginning paragraphs as well as the 

headlines, or whether or not the issue constitutes the majority of the story (Trumbo, 

1996). When the lead does not indicate a main frame and or source, coders are required 

read the next paragraph and so on, or the whole story when necessary, to identify its main 

frame and source.  

 

Measures 

Sources 

 A source is one that gives information to a newspaper reporter/writer/editor about 

global warming. Riffe et al. (2005) suggested that a source can be a person or an 

organization. This study employs the broad definition of source by Riffe et al. (2005) and 

the definition of authoritative sources by Gans (1988) to determine types of sources.   

As the literature suggests, there are five categories of major players or sources in 

the global warming debate: politicians/government officials, scientists, 

businesses/industries, think tanks, and environmental groups (Brossard & McComas, 

2004; McCright & Dunlap, 2000; Trumbo, 1996; Wu, 2009). Hence, the analysis of 

sources will primarily focus on these five categories. The sources are classified as 

follows: 
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Politicians/Officials: Sources who can be identified as politicians, government 

officials, governments, or governmental bodies at all levels, as well as official 

documents. Governmental bodies mentioned as research or scientific agencies, and 

scientists or researchers with the government are not included in this category. 

Scientist: Sources who are identified and as scientists, academics, professors, 

researchers or those who represent government or non-government research bodies. 

Business: Sources who can be identified and or mentioned as private company 

employees, executives, business, industries, trade organizations, industry associations and 

other organizations that are known to be directly controlled by one or more businesses or 

industries.  

Environmentalist: Sources that can be identified as non-governmental 

organizations or individuals working on environmental issues.  

 Think tank/Interest Group: Sources that refer to conservative organizations such 

as the Heritage Foundation and liberal organizations such as the Brookings Institution or 

other advocacy organizations and interest groups that focus on public policy.  

General Public: Drawing from the literature identification of sources in 

newspaper coverage of global warming (Boys &Lewis, 2008, Brossard et. al, 2004), 

general public or residents are also included. 

Advocates and skeptics: Among sources in all classifications, there are supporters 

or advocates and non-supporters or skeptics of global warming. Classification of sources 

into advocates or skeptics have in the past been based on sources' statements and 

communicated policies (Gelbspan, 2004; McRight & Dunlap, 2000). Source 

classification in this study follows that approach. Therefore, advocate sub-frames indicate 
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the presence of advocate sources; the same applies to skeptic sub-frames.  There have 

been examples that sources have shifted in their position regarding global warming, and 

certain business interest and political orientation that generally indicate certain global 

warming stances do not apply to all people. For example a number of large mineral 

companies changed from rejecting to endorsing the idea of the occurrence of global 

warming. While conservative and Republican politicians have largely been known to be 

opposed to the idea of global warming, Senator John McCain has at different times of his 

senate career publicly supported global warming policy.  

 

Frames and Sub-frames 

As explained above, this study content analyzes frames and sub-frames (frames 

that are part of a broader/master frame) at the story level. The identification of frames of 

news stories follows that of Scheufele & Tewksbury (2007) and Price and Tewksbury 

(1997) who contend that a frame needs to be seen as a mode of presentation used by 

communicators that result in certain considerations for thinking about an issue or policy. 

For example, as mentioned in Chapter 2, a news story that connects tax policy to 

employment results in tax policy being framed as an employment matter. In the case of 

global warming, it can be seen as follows: when global warming is presented in the media 

as an issue whose scientific finding remains challenged or far from being certain, the 

global warming evokes a scientific uncertainty frame.  

 The frames that will be content-analyzed are derived from the literature review.  

As discussed in the literature review chapter, mass communication researchers and 

sociologists have employed a variety of global warming frames in media studies. Thus, 
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the subject of global warming will be examined as one that is framed along the following 

lines:  scientific evidence, natural impact, economic impact, domestic politics/policy, 

national interest, international relations, and technology solution. In media coverage of 

global warming, researchers have typically found that competing sub-frames are 

employed to support and dispute the notion of global warming and/or policy to deal with 

the phenomenon. As discussed in the previous chapter, sub-frames are frames that are 

subordinate to broader frames under analysis (Bronstein, 2005; Snow & Benford, 1992). 

As this study is concerned with competition in global warming framing, there is a greater 

focus on sub-frames rather than frames.  

The sub-frames  are organized along competing sides - skeptic advocate (Hart, 

2008),  and neutral.  This classification is also to be done in order to identify –sources of 

advocates which present frames that support the idea of global warming, its effects, and 

the importance of combating its occurrence - and sources of skeptics - those who advance 

frames that question or dispute the idea of global warming and its effects, and or are 

opposed to policies developed to deal with it. The neutral options are included to ensure 

that the choice of sub-frames is exhausted. 

A coder will only identify one main frame and sub-frame out of a news story. 

When it appears that there two frames or sub-frames in one news story, the coder will 

choose the frame or sub-frames that emerged first. The sub-frames are listed below 

following their frames (for the definition of frames see pp. 45-50): 
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 Scientific Evidence Sub-frames:  

 (I) Scientific consensus: There is enough scientific evidence to support the idea of 

global warming or climate change, and/or a large majority of scientists agree on it (Hart, 

2008; McCright & Dunlap; 2000; Trumbo, 1996). This sub-frame is considered an 

advocate sub-frame because this is a frame it demonstrates support to the global warming 

notion.  

 (II) Scientific uncertainty: There is not enough evidence or scientist or sources 

remain doubtful about the occurrence of global warming (Hart, 2008; McCright & 

Dunlap; 2000; Trumbo, 1996). This sub-frame is considered a skeptic sub-frame because 

it disputes or questions the idea of global warming. 

  

 Natural Impact Sub-frames: 

 (I) Disaster sub-frame: Global warming or climate change has had a negative 

impact such as coastal flooding, environmental damage, and health problems – with an 

emphasis on the urgency and the need to avert disaster (Hart, 2008; Trumbo, 1996). This 

is considered an advocate sub-frame it supports the idea that global warming must be 

dealt with. 

 (II) No/positive impact sub-frame: Global warming negative impact is little to 

nothing, and the phenomenon could, in fact, improve agricultural productivity because of 

more carbon dioxide and better health which are the result of a warmer climate 

(McCright & Dunlap, 2000).  This sub-frame - employed by conservative groups - is 

considered a skeptic sub-frame because it disputes the necessity of global warming 

policy.  
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 Economic Impact Sub-Frames:  

 (I) Economic harm sub-frame: Climate change policy of limiting carbon dioxide 

emissions will harm the economy, or it will be detrimental to the ability of the United 

States to compete in global markets (Hart, 2008; McCright & Dunlap, 2000; McCright & 

Dunlap, 2003). This is considered a skeptic sub-frame because it rejects global warming 

policy.  

 (II) Economic benefit sub-frame: Policy or efforts to deal with global warming in 

the form of reducing emissions will translate into economic benefits including sustainable 

economic development, economic efficiency/cost saving, and new business opportunities 

(Hart, 2008; Zehr, 2009). It is considered an advocate sub-frame because it supports 

global warming policy. 

  

 National Interest Sub-frames: 

 (I) National security/energy independence harm sub-frame: Climate change policy 

or adherence to global warming treaties such as Kyoto Protocol would reduce or harm the 

United States' ability to maintain security and/or energy independence (McCright & 

Dunlap, 2000). It is considered a skeptic sub-frame because it rejects global warming 

policy. 

 (II) Energy security/independence benefit sub-frame: Global warming policy will 

reduce dependence on foreign oil/energy sources and, subsequently, reduce involvement 

in the Middle East which will enhance national security (Bomberg & Super; 2009; Hart, 

2008). It is considered an advocate sub-frame because it supports global warming policy. 
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 International Relations Sub-Frames: 

 (I) International leadership sub-frame:  The U.S. aims to play an active role in 

international treaties, which is required to achieve progress in international efforts to 

tackle climate change (Bomberg & Super, 2009). The frame is considered an advocate 

sub-frame because it supports global warming policy. 

 (II) Responsibility mitigation sub-frame: The U.S. should not implement 

international treaties unless the same requirements are imposed on other countries – 

including developing countries – because the U.S. will lose out (McCright & Dunlap; 

2003; Wu. 2009). The frame is considered a skeptic sub-frame because it questions the 

need for global warming policy.  

  

 Social Progress Sub-frames: 

 (I) Better society sub-frame: The effort to tackle global warming will lead to a 

better quality of life and changes in people‘s way of life that come primarily by limiting 

consumption of products, improvement in social justice, and general improvement in 

quality of life (Agyeman, Doppelt, Lynn, & Hatic, 2007).  This is considered an advocate  

sub-frame because it lends support to global warming policy. 

 (II) Great nation sub-frame: The U.S. is already a great nation and global 

warming policy is not related to efforts to improve society. This is considered a skeptic 

sub-frame because it does not see global warming policy as necessary. 
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 Domestic Politics/policy sub-frames: 

 (I) Policy action sub-frame: This sub-frame is related to the call for taking action 

or regulations to tackle global warming (Trumbo, 1996). This is considered an advocate 

frame because it calls for global warming policy. 

 (II) Policy inaction sub-frame: This sub-frame argues against action or suggests 

that a proper course of action concerning global warming is not apparent or unnecessary 

(Trumbo, 1996). This is considered a skeptic frame because it argues against global 

warming policy.  

 

 Technology solution sub-frames.  

 (I) Technology solution without policy reform sub-frame: The use of 

technological solutions will help tackle global warming and structural reform is not 

required at present (Newell, 2000). This frame is considered a skeptic sub-frame because 

it has been used by those who oppose warming policy. 

 (II) Technology solution with policy reform: Technology solution is needed to 

deal with global warming but global warming policy is required for encouraging 

technology development and cutting emissions. 

 Other: Global warming stories that cannot be classified into one of the frames or 

sub-frames mentioned above are placed under this category.  

 

Reliability 

Reliability generally refers to the notion that measurement instruments applied to 

observations have to yield consistent answers over time. Specific to content analysis, 
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reliability is defined as an agreement as to categorizing of content known as intercoder 

reliability. A pretest will be conducted to determine the reliability of the instrument after 

coders are trained to code. Riffe et al. (2005) suggested that 10 to 30 percent of the 

content needs to be used to determine reliability.  

Two coders will content-analyze 15 percent of the total content to determine 

reliability. Scott‘s Pi measurement, the appropriate measurement to content-analyze 

media content along category values, is employed to check intercoder reliability (Riffe et 

al., 2005). In addition, the method of calculating Scott's Pi corrects for coder agreement 

that could occur strictly by chance (Wimmer & Dominic, 2003). The acceptable level of 

reliability when using Scott‘s Pi is generally about  0.75. 

 

Intercoder Reliability 

 A content analysis of 289 stories (15% of the total) was conducted to check 

intercoder reliability. For convenience, samples of global warming stories from five 

years—1988, 1993, 1998, 2003, and 2008—were selected from the four national 

newspapers for investigation. These five years were chosen because they represented 

different stages in the global warming debate during the period 1988-2009. The stories 

from the five years were retrieved from the Lexis-Nexis (New York Times, Washington 

Post, and USA Today) and ProQuest (Wall Street Journal) databases.  

 The search terms used were ―global warming,‖ ―climate change,‖ ―greenhouse 

emission,‖ and ―greenhouse gas.‖ The samples selected were 112 stories from the 

Washington Post (33%), 70 from the New York Times (29%), 49 (18%) from USA Today, 

and 58 (20%) from the Wall Street Journal. Each story then was given a three-digit 
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number from 001 to 289. Several stories that failed verification as global warming stories 

(because the stories did not report or discuss global warming or climate change as their 

main issue) were replaced by other stories. 

 The content analysis focused on four variables that together provided the subject 

matter for the study: frames, sub-frames, tone of frame (advocate, skeptic, neutral), and 

sources. Scott's pi was employed to measure intercoder reliability because the coding was 

conducted on categorical variables. Scott's pi matrix calculations of intercoder reliability 

take into account possible agreement by chance, by deducting chance agreement from 

observed agreement ([observed agreement % – chance agreement %] / 1– chance 

agreement%). The following table shows the results of intercoder reliability for the four 

variables. 

 

Table 3.1 

Intercoder Reliability for Frames, Sub-frames, Type of Frames, and Sources 

 

Variables Scott's Pi 

Frame 

Sub-frame 

Tone of Frame (advocate, skeptic, neutral) 

Source 

.77 

.75 

.84 

.80 

   

 The results show that the intercoder reliability of all variables met the minimum 

reliability coefficient of approximately .75 when using pi. The results indicated that the 

more choices that were listed for a variable, the lower the intercoder reliability. There 

were 3, 9, and 25 options made available for type of frames, frames, and sub-frames, 

respectively, and their intercoder reliability figures were .87, .77, and .75, respectively. 
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Validity 

There are different types of measurement validity. Wimmer and Dominick (2003)  

list four types: (1) Face validity (appears as if the measurement is valid), (2) Concurrent 

validity (measurement is validated by the use of a similar measure in other peer-reviewed 

studies), (3) predictive validity (the measurement has the quality to predict outcomes), 

and (4) construct validity (theory defines measurement: measures observed have been 

tested quantitatively to be significantly related to their abstract concept or concepts).   

The validity type that is most relevant to content analysis, but not mentioned by 

Wimmer and Dominick, is (5) content validity (Singleton Jr. & Straits, 2005), which 

underscores that a measurement is valid when the components in the measurement are 

able to adequately represent and identify the components in the content under study.  

This study is concerned mainly with content validity because it conducts content 

analysis. This study employs common frames from studies that examined content in 

different newspapers and televisions to provide mutual or concurrent validation. The 

author conducted a pilot study (which was primarily meant to test reliability) to check 

whether the measurements were adequate. The results showed that fewer than1.5% of a 

sample of 289  stories (4 stories) had frames that fell under ―other‖ and fewer than 1% of 

the total (2 stories) had sources that fell under ―other,‖ indicating that the components in 

the measurement were adequate to identify sources and frames in the stories under study. 
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Coding Improvement 

 The above coding provided the author with feedback that led to clarification and 

additions to the coding guidelines (see Appendix A for the full codebook). The findings 

by the two coders (the author and one other coder), as well as comments from the second 

coder, centered on the following: disagreement emerged occasionally regarding the 

distinction between a scientific evidence frame and a natural impact frame, as well as 

distinctions among their sub-frames. There was also difficulty in distinguishing between 

a political/regulatory frame and an international relations frame. Furthermore, the need 

for coders to find information about sources (whether individuals or organizations) was 

sometimes a problem, as it was not easy to classify information that was additional to that 

mentioned in the stories, which resulted in the need to add new categories to the source 

options. 

 The following steps were taken to improve coding guidelines: 1) an instruction to 

read several paragraphs down in a story, in addition to the ―nut‖ paragraph (particularly 

when the nut paragraph did not supply sufficient information for coding frames, sub-

frames, and sources); 2) an addition to the coding guidelines and additional source 

category options were added for clarification. 

 The difficulty that occasionally emerged in distinguishing a scientific evidence 

frame from a natural impact frame is exemplified in the coding of the following story, 

whose nut paragraph (its lead in this case) reads: "A chunk of Antarctic ice, about seven 

times the size of Manhattan, suddenly collapsed, putting an even larger portion of glacial 

ice at risk, scientists said yesterday." The author coded this lead as a ―scientific evidence 

frame‖ while the other coder identified it as a ―natural impact frame.‖ The second coder 
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was not confident about what frame the paragraph should be coded as, but decided to 

choose the ―natural impact‖ frame due to the suggestion that a larger area of glacial ice 

was at risk. When the coding of the lead paragraph was concluded, the coder was asked if 

he had taken the time to read the next one or two paragraphs down in the story—he had 

not. After he read more paragraphs, he agreed that the story should have been coded 

―scientific evidence.‖ In support of this position, specific examples are mentioned in the 

natural impact frame explanation to enable coders to distinguish better between the two 

frame types: ice breaking is explained as an event that largely demonstrates scientific 

evidence about global warming rather than a disaster that is a result of global warming. 

  The occasional disagreement about distinguishing between a political/regulatory 

frame and a natural impact frame, and the steps necessary to distinguish clearly between 

the two, is also exemplified in the coding of a story whose nut paragraph (also its lead) 

reads: "The National Academy of Sciences urged President-elect George Bush today to 

place the threat of a significant increase in global temperatures high on his agenda 

because the future welfare of human society is at risk." However, after reading the next 

paragraph, which calls for Bush to pursue a policy of seeking energy alternatives, (this 

paragraph was read only at the conclusion of the coding work), the coders agreed that the 

lead was closer to a policy frame than to a natural impact frame. With regard to the 

disagreement over political/regulatory process frames versus international relations 

frames, the political/regulatory process was renamed the ―domestic politics/policy‖ frame 

in order to clarify its main difference when compared with the international relations 

frame. 
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 Two new categories—foreign officials, and economist/policy experts—were 

added to the source options. These additions are intended to improve source category 

clarity and facilitate future analyses of specified source categories such as U.S. 

politicians/officials, climate science-related scientists, and think tanks. The foreign 

officials category ensures that coders classify U.S. officials under one category. The 

category of economists/policy experts (who are not members of think-tanks or advocacy 

groups) ensures that the scientists category includes only those closely related to the 

science of climate change.  

 

Statistical Procedures 

Datasets 

 For purpose of statistical analyses, two kinds of datasets—cross-sectional and 

time-series— were drawn from the content analysis of global warming stories in the New 

York Times, USA Today, the Wall Street Journal, and the Washington Post.  

 A cross-sectional dataset is necessary for analyses using cross-tabulation with 

Chi-square tests. This dataset can be used to examine overall relationships between 

source and newspapers, frame and newspapers, and frame and source. 

 A time-series dataset is required for conducting time-series cross correlations 

(CCF) to reveal relationships between sources, between frames, and between sub-frames 

over the entire time of study. The time-series dataset was organized in the order of year. 

In this dataset, each source, frame, and sub-frame becomes a series. The yearly count of 

each of the sources, frames, and sub-frames in all four national newspapers is organized 

along the time order of 1988 to 2009. For example, in the case of the scientific evidence 
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frame, the time-series dataset starts with the count of the frame in 1988, and then in 1989, 

and so on until 2009. The statistical procedures employed to analyze cross-sectional and 

time series datasets are discussed further in the following sections.  

  

Cross-tabulation with Chi-Square Test  

Cross-tabulations (cross-tab) is the appropriate statistical procedure to test the 

relationship involving sources, frames, and sub-frames in the cross sectional dataset. 

Cross-tab is generally known as a contingency table of matrices that display the joint 

distribution of two or more variables under study.  

In particular, a cross-tabulation examination on sources, frames, sub-frames, and 

newspapers were employed to reveal data characteristics and provide additional 

information regarding relationships involving the variables. Chi-square goodness-of-fit 

test is the appropriate statistic to test the significant of relationships between variables 

shown in a cross-tab. Chi-square statistics are obtained by calculating the relationship 

between expected frequencies and observed frequencies by taking into account the 

degrees of freedom of variables in question. 

 

Time Series 

 Time series. As relationships between sources, frames, and sub-frames over a 

period of more than 20 years are of primary interest, this study will apply time-series 

analysis as the main statistical procedure. Time-series analysis is appropriate when the 

study concerns data that can be assumed to be not independent but serially correlated, and 

relationships between consecutive observations are of interest, and observations can be 
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ordered in equally spaced times (Anderson, 1976). The primary feature of a time-series 

analysis, therefore, is that successive observations are not independent, and the analysis 

must take into account the order over time (Chatfield, 1996). 

 In social sciences, time-series analysis has received increased attention because of 

the need to examine research questions and hypotheses regarding social change based on 

data over an extended period of time (McCleary & Hay, 1980). In mass communication, 

the use of time-series analysis is not new. Time-series analysis has been utilized in 

studies that require examination of issues over an extended time period, such as agenda-

setting studies (Hester & Gibson, 2007). In global warming and media studies, however, 

only a handful of studies (Corbett, Young, & Davis, 2008, Trumbo, 1996) have employed 

time-series analysis even though researchers in this area have emphasized an examination 

of the issue over an extended period of time (Mazur & Lee, 1993; Ungar, 1992). 

 In this study, time-series analysis is appropriate because it can examine the 

interplay involving sources, frames, and sub-frames over a relatively long period of time 

– from 1988 to 2009. Because the literature review demonstrates that framing in the 

public arena is an on-going competitive process, this study considers consecutive 

observations of sources and frames (or sub-frames) as correlated according to time order.  

 Time Series Plot. The time series plot is usually the first step in getting 

preliminary information about time series data, and it is useful for illustrating the general 

pattern of the data (Box & Jenkins, 1976). The time series plot also allows us to perform 

trend analysis. The process starts with the visual identification of whether or not the plot 

is monotonous, that is, consistently increasing or decreasing (Statsoft, 2010). When a plot 

shows a monotonous pattern, it can, in most cases, be approximated by a linear function. 
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However, when it shows a monotonous nonlinear line, a logarithmic, exponential, or 

polynomial function is used to remove nonlinearity. A plot that shows considerable error 

requires moving average smoothing.  

 ARIMA modeling. The time-series analysis in this study will employ the 

autoregressive integrated moving average (ARIMA) modeling, also known as Box-

Jenkins methodology. The ARIMA approach has been shown to be helpful to social 

analysis because data in social science studies often emerge in unexpected ways, and a 

particular ARIMA model – out of a range of potential models – can be built empirically 

after data are obtained. The ARIMA approach can also accommodate analysis of 

different characteristics of variations in a time-series.  In other words, an analyst could 

choose a particular model for a given time-series from the general class of ARIMA 

models to find the best fit model with the most parsimonious parameters - or the lowest 

order of autoregression (AR/p), differencing (d), and moving average (MA/r) (McCleary 

& Hay, 1980). 

 The initial step in selecting an ARIMA model is to examine the general characters 

(stationary or non-stationary, trends, seasonal, or cyclical) of a time-series graphical plot 

and its autocorrelations and partial autocorrelations for several time lags. The step is 

necessary because ARIMA could either consist of a model – autoregressive (AR/p) or 

moving average (MA/q) – or of a combination of AR and MA.  

 It is especially necessary to move each time-series toward the goal of being 

stationary in order to make the analysis of series a stochastic or random process (Gujarati, 

2004).  A time-series being stationary broadly means the series‘ basic statistical 

properties remain constant over time. In other words, the mean and variance at various 
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lags remains statistically the same, not time invariant. A stochastic process and its results 

can be understood as a process of drawing a random sample from the population.  

Analyzing a non-stationary time-series that is not converted to stationary yields results 

that are useful for a particular data set and period, making it not possible to generalize 

results, and rendering the results less important for practical purposes (Gujarati, 2004). 

 To determine whether time-series data are stationary, the variation of the time-

series graphical plot about a fixed level is examined (Hanke & Wichern, 2005). A plot of 

autocorrelations – a correlogram – that grows or declines over time and whose 

autocorrelations fail to die out rapidly indicates a non-stationary time-series; otherwise it 

is stationary. If the time-series is non-stationary, differencing will be used to move the 

series to being stationary. Differencing is conducted until the correlogram varies about a 

fixed level; this process determines the number of differences required to achieve 

stationary status, and is denoted by d in an ARIMA model (p, d, q; p = autoregressive, d 

= differencing, q = moving average). Assessment of autocorrelations using Ljung-Box Q 

(LBQ) statistics will next be used to confirm whether a differenced series is stationary. 

The value of LBQ statistics of a series of autocorrelations is compared to chi-square 

distribution to determine whether the null hypothesis can be rejected; when the LBQ is 

less than chi-square distribution at n-1 degree of freedom, the null hypothesis cannot be 

rejected, meaning autocorrelation is not significant or the series is not non-stationary 

(Hanke & Wichern, 2005).  

 The next step is to graphically assess residual (obtained after differencing) 

autocorrelations and partial autocorrelations and compare them to the theoretical patterns 

of autocorrelations and partial autocorrelations for various ARIMA models.  The 
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guidelines are that when the plot of sample autocorrelations dies out exponentially and 

partial autocorrelations cut off, the model requires autoregression (AR/p) to be fit to the 

data; when the sample autocorrelations cut off and partial autocorrelations die out, the 

model requires moving average terms (MA/d); when sample autocorrelations and partial 

autocorrelations of residuals (data produced after differencing) die out the model requires 

both AR and MA terms (see Hanke & Wichern, 2005, pp.383-385 for  theoretical 

graphical patterns of autocorrelations and partial autocorrelations). These guidelines 

adhere to the principle of parsimony - preference for simpler models.  

 Once one or more tentative models are known, the significance (p value) of AR or 

MA terms is examined; if a parameter is judged significantly different from zero, the 

parameter is retained in the fitted model; a parameter that is not significant is dropped 

from the model, and another model is fitted until all parameters are found to be 

significant. The following checks will be conducted before a model is employed on a 

series: that the data meet normality (no outlier), that residual autocorrelations are small as 

measured by the LBQ of the model - that is when the LBQ does not reject the null 

hypothesis (p value is greater than .05 for a 95% confidence level). To be parsimonious, a 

model with fewer count of parameter order is chosen when more than one model is 

possible to be fitted to the data.  When two possible models have the same count of 

parameters, the one with smaller standard deviation (RMSE) is chosen (Decision 411 

Forecasting, 2005). 

 Cross-correlation Function.  The final model is then used to establish the final 

residuals that will be used to examine correlations among different series – known as 
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time-series cross-correlation functions (CCF). The correlations of series that will be 

examined are correlations between frame series and among frame and source series. 

 The CCF can identify between-series correlation at zero or non-zero time lags 

(McCleary & Hay, 1980). Examining between-series correlation at non-zero time lags 

could unveil the causor variable and effector variable in the context of an input-output 

relationship (McCleary & Hay, 1980). A significant relationship between an X variable at 

time t and another variable (Y) at time t+b (time lag) means that an increase in X leads Y 

to advance (increase) or retreat (decrease), depending on the direction of the result 

(Glover, 2000).  

 

Path Diagram  

 To discuss and interpret the results further (in the Discussion and Conclusion 

chapter), path diagrams or mapping were drawn of the significant relationships. The path 

diagram is a basic path analysis used to map causal relationships using the significant 

correlations between variables and can be connected by single-headed and double-headed 

arrows (Institute for Behavioral Genetics, 2010; Trumbo, 1995). In path analysis, a 

variable shown without a single-headed arrow going into it can be joined to another 

variable by a double-headed arrow. However, any variable shown with a single-headed 

arrow going into it cannot be joined to another variable by a double-headed arrow 

(Institute for Behavioral Genetics). In addition, association between two variables must 

not be derived from a common causal factor (Olobatuyi, 2006).  
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CHAPTER 4 

RESULTS 

 This chapter reports the results of analyses on time series and cross-sectional 

datasets for 1,980 qualified global warming news stories retrieved from four national 

newspapers in 1988–2009. The analysis will begin with an inspection of the descriptive 

characteristics of global warming coverage during the period. Then, data analysis results 

will be presented to respond to the research questions.   

 

Global Warming Coverage Characteristics 

 Global warming coverage in four national newspapers during the period 1988–

2009 generally showed an increasing tendency, with low numbers of articles in the early 

years followed by a dramatic increase in the last several years. There were years of 

fluctuations in between (Figure 4.1). 
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 Media coverage increased for about 2 years following the landmark Hansen 

hearing in 1988 but declined from 1990 to 1996. However, coverage increased 

substantially in the lead-up to the first major international climate conference in Kyoto in 

1997. The data concurred with earlier findings about climate change media coverage in 

the late 1980s, 1990s, and early 2000s (Boykoff, 2008; Mazur, 1998; Mazur & Lee, 

1993). Coverage declined again for 2 years after 1997, before it showed a substantially 

increasing trend over the next decade. Coverage noticeably increased after 2004, an 

election year that marked a growing debate over global warming policy and a string of 

climate change conferences to prepare a successor to the Kyoto Protocol.  

 Global warming coverage during the study period was substantially higher in the  

New York Times (NYT, a total of 706 stories) and Washington Post (WaPo, 680 stories) 

than in the Wall Street Journal (WSJ, 355 stories) and USA Today (239). 
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 A trendline analysis of the four newspapers (Figure 4.2) suggested that global 

warming coverage  has developed along an upslope line over more than the last two 

decades, indicating a monotonous plot line. The data (as indicated by Excel) allowed for 

an exponential trendline analysis and linear trendline analysis for  NYT, WaPo, and WSJ 

but only a linear trendline analysis for USAToday. An exponential trendline was chosen 

for NYT, WaPo, and WSJ because their lines indicated that the values rose and fell at 

relatively increasing rates, and the use of exponential function for their trendline analysis 

helped remove possible nonlinearity. The results showed a steady increase in coverage, 

with WSJ leading the coverage (R
2 

= 0.60), followed by USA Today  (R
2 

= 0.48), NYT (R
2 

= 0.47), and WaPo (R
2 

= 0.47). 

 

Coverage Characteristics by Newspaper, Source, and Frame 

 The overall characteristics of the four newspapers in terms of how sources and 

frames are covered in global warming news stories are also examined to identify any 

difference among them. A look into the question should help us to better understand the 

extent of the role newspaper characteristics have in source and frame coverage. This 

effort is necessary given this study's argument that sources are the main influence to the 

framing of global warming rather than the media. Should there be considerable 

differences among newspapers, it is arguable that newspapers have an important 

influence in covering sources, and, thus, the framing of global warming.  Cross 

tabulations of newspaper by source and frame of the whole 1988-2009 cross-sectional 

data were conducted for this purpose (see Table 4.1). 
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Table 4.1 

Cross Tabulation of Newspaper by Source 

 

 Newspaper 

Source NYT WaPo WSJ USAToday 

Scientist 

Politician/Official 

Business 

Environmentalist 

Foreign Official 

Think Tank/Interest Group 

General Public 

Economist/Policy Expert 

35.0% 

42.0% 

7.8% 

3.0% 

5.5% 

2.4% 

2.7% 

1.6% 

29.6% 

45.7% 

6.2% 

3.5% 

7.4% 

1.8% 

4.7% 

0.9% 

20.6% 

40.3% 

25.4% 

2.8% 

8.5% 

0.6% 

1.4% 

0.6% 

37.8% 

35.7% 

10.5% 

5.0% 

5.0% 

1.7% 

2.9% 

0.8% 

p < .05 

  

 Across the board, the coverage of sources by the four newspapers was similar 

Politicians/officials, scientists, and business were the three most cited sources in global 

warming in 1988-2009. Politicians/officials were the most cited sources of all except in 

the USAToday, where scientists were more likely to be the main sources than 

politicians/officials.  But the difference was marginal (scientists made up 37.8% of 

sources in USAToday, politicians/officials at 35.7%).  Scientists came as the second most 

cited sources except for the WSJ where business sources made up 25.4%, followed by 

scientists at 20.6%, indicating that businesses were more likely than scientists to be the 

most cited sources after politicians/officials. Foreign officials came next after the top 

three most cited sources mentioned above for all four newspapers, followed by 

environmentalists, general public, and economists/policy experts. 
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Table 4.2 

Cross Tabulation of Newspaper by Frame 

 

 Newspaper 

Frame NYT WaPo WSJ USAToday 

Scientific Evidence 

Domestic Policy/Politics 

Natural Impact 

Economic Impact 

International 

Technology Policy 

24.5% 

30.7% 

12.2% 

6.9% 

19.3% 

5.1% 

18.2% 

33.4% 

15.3% 

6.9% 

22.1% 

3.2% 

14.9% 

34.9% 

5.4% 

19.2% 

20.3% 

5.1% 

17.2% 

25.2% 

22.7% 

10.9% 

20.2% 

3.8% 

p < .05 

 

The cross tabulation of newspaper by frame (Table 4.4) largely shows similar 

frame coverage in all four newspapers. Domestic policy/politics frame (25.2% to 34.9%) 

was present more than all other frames in the newspapers' coverage of global warming 

stories for the whole1988-2009 period. International frame came as the second most 

mentioned frame (20.2% to 22.1%) except for NYT (19.3%) ; scientific evidence frame 

came next except for WSJ and USAToday. Economic impact frame was cited most 

following domestic policy/politics and international in WSJ (19.2%) and natural impact 

in USAToday (17.2%). Technology policy frame came next for all four newspapers after 

all the frames mentioned above.  

 By and large, the results in Tables 4.1 and 4.2 indicate that the four newspapers 

that show comparable coverage of sources and frames in global warming stories for the 

whole 1988-2009 period. The identifiable differences among the newspapers were: The 

NYT was more likely to carry science-oriented global warming news stories than other 

newspapers, WaPo was more apt to include politics/policy matters than other 

newspapers, WSJ - business newspaper, was more likely to publish economic and 

business matters than the others, while USA Today was concerned with how global 

warming could impact the environment and population.    
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Patterns of Source Changes 

 Research question 1 sought to identify the patterns of changes in prominent 

sources for global warming coverage from 1988–2009. A time series plot and cross-

tabulation of sources showed that scientists and politicians/officials took turns as the 

main sources over the period of more than two decades. 

 A time series plot (Figure 4.3) show that scientists were largely the most cited 

sources in 9 of the first 13 years before politicians/officials replaced them. Scientists 

topped politician/official sources in the 4 years after the 1988 landmark congressional 

hearing, in which NASA scientist James Hansen testified that global warming has been 

occurring. Scientists were the main sources again in 1994–1996, 1999–2000, and 2006, 

the year of mid-term congressional elections and a new report by the IPCC. Other than 

those years, since 1997, when the Kyoto Protocol convened, politician/official sources 

have generally been the most cited sources in media coverage. Generally, scientists and 

politicians/officials have taken turns as the main sources, with scientists being more 

prevalent until 1996 and politicians/official dominating coverage since 1997. 
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 From 1988 to 1996, business and foreign official sources were cited only a few 

times. Their citations increased substantially in 1997 and then tapered off before picking 

up again in 2000 (foreign official) and 2002 (business). Environmentalists were the next 

cited sources, followed by the general public. As with the other sources, news citations of 

environmentalists and the general public rose in 1997, declined over the next several 

years, and then increased considerably in 2006 (general public) and 2007 

(environmentalists). Think tanks were hardly noticeable as main sources in news reports 

until 2003 but increased in 2007. 

 While scientists and politicians/officials have been the two main news sources for 

more than two decades, trendline analyses indicated that business sources were likely to 

increase at a higher rate (R
2 

= 0.7, compared with R
2 

= 0.5 for politicians/officials and R
2 

= 0.4 for scientists). 
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Patterns of Frame and Sub-frame Changes 

 Research question 2 asked about the patterns of changes in main frames during 

1988–2009 period. From 1988–1996, the scientific evidence frame was the main frame 

presented in media coverage (Figure 4.4). The disaster frame was the main frame during 

the first year, with record heat and drought, and the international relations frame was the 

main frame in 1992, when the United Nations and industrial nations began a series of 

international meetings to negotiate a global climate treaty. From 1997 to 2001, 

international relations, domestic politics/policy, and scientific evidence took turns as the 

main frame before domestic politics/policy emerged as the main frame every year starting 

in 2002. 

 The international relations frame was second to the scientific evidence frame 

during most of the first 9 years, and was greater than the other frames in 1997 and 2001 

when major international conferences on climate change occurred. The international 

relations frame decreased again before it increased considerably from 2004. Next were 

the natural impact and technology frames, which increased in the 2000s. 

 Trendline analyses indicated that the domestic politics/policy frame had a higher 

rate of increase (exponential, R
2 
= 0.73), followed by the economic impact frame (linear, 

R
2 

= 0.55), natural impact (exponential, R
2 
= 0.55), technology (linear, R

2 
= 0.4), 

scientific evidence (exponential, R
2 

= 0.15), and international relations (R
2 

= 0.10). 
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 Research question 3 asked examine the patterns of sub-frame changes. The figure 

(Figure 4.5)  show that scientific consensus and policy action were the main sub-frames 

during the 1988–2009 period. Disaster was the main sub-frame in 1988, before scientific 

consensus took over from 1989–1991. International responsibility mitigation was the 

main sub-frame in 1992 before policy action and scientific consensus sub-frames 

emerged as the main sub-frames in 1993–1996. In contrast, international leadership was 

the main sub-frame in 1997. In the following 3 years, scientific consensus became the 

main sub-frame, followed by international leadership. From 2002 to 2009, policy action 

was the top sub-frame every year. 

 Trend analyses indicated that policy action had the highest rate of increase 

(exponential, R
2 

= 0.76), followed by policy inaction (linear, R
2 

= 0.6), disaster (linear, 
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R
2 

= 0.46), economic benefit (linear, R
2
 = 0.36), economic harm (linear, R

2 
= 0.35), and 

technology with policy (linear, R
2 

= 0.33). While scientific consensus and policy action 

were the main sub-frames during the entire period, the rate of increase for scientific 

consensus (exponential, R
2 

= 0.23) was well behind that of policy action.  

 

 

 

Cross-correlation Patterns 

 A time series cross-correlations function (CCF) was employed to examine the 

major focus of the data analysis and to examine patterns of relationships involving the 

main sources, frames, and sub-frames.  The CCF began with an ARIMA procedure to 

estimate the time-series models (Table 4.3,  Appendix A for statistical output) for 

0

10

20

30

40

50

60

70

80

90

Figure 4.5

Time Series Plot of Sub-frames

Sci uncertainty Sci consensus

Disaster Econ harm

Econ benefit Policy/politics inaction

Policy/politics action Int responsibility mitigation

Int leadership Tech with policy



Texas Tech University, Simon Sinaga, May 2011 

 

108 

 

ARIMA statistical output of each series) for the data analysis. The models were then 

applied to the data to generate the residuals required for the CCF analyses. 

 

Table 4.3 

Final ARIMA Models of All Series  

    
 

Variable/Series 

 

p,  d,  q   

 

Q Statistic 
Frame:  

Scientific Evidence 

Natural Impact 

Economic Impact 

Domestic Politics/Policy 

International Relations/Policy 

Technology 

 

Sub-Frame: 

Scientific Uncertainty 

Scientific Consensus 

Economic Harm 

Economic Benefit 

Policy Inaction 

Policy Action 

International Responsibility Mitigation 

International Leadership 

Technology with Policy 

 

Tone of Frame: 

Skeptic 

Neutral 

Advocate 

 

Sources: 

Politician/Official 

Scientist 

Business 

Environmentalist 

Think Tank/Interest Group 

Public/Resident 

Foreign Official 

 
1,  0,  1 

1,  0,  0 

1,  0,  0 

0,  1,  1 

1,  0,  0 

1,  0,  0 

 

 

1,  0,  1 

1,  0,  1 

1,  0,  0 

0,  1,  1 

0,  1,  1 

1,  0,  0 

1,  1,  0 

1,  0,  0 

1,  0,  0 

 

 

1,  0,  0 

1,  1,  0 

1,  0,  0 

 

 

1,  0,  0 

1,  0,  0 

1,  0,  0 

1,  1,  0 

1,  0,  0 

0,  1,  1 

1,  1,  0 

 
Q = 20.3,  df = 16,  P = .21 

Q = 12.6,  df = 17,  P = .76 

Q = 11.2,  df = 17,  P = .85 

Q = 11.9,  df = 17,  P = .81 

Q = 16.2,  df = 17,  P = .51 

Q = 16.9,  df = 17,  P = .46 

 

 

Q = 11.7,  df = 17,  P = .77 

Q = 19.6,  df = 16,  P = .23 

Q = 16.5,  df = 17,  P = .49 

Q = 11.2,  df = 17,  P = .85 

Q = 13.9,  df = 17,  P = .67 

Q = 11.5,  df = 17,  P = .83 

Q = 14.3,  df = 17,  P = .65 

Q = 11.5,  df = 17,  P = .83 

Q = 13.9,  df = 17,  P = .67 

 

 

Q = 12.9,  df = 17,  P = .74 

Q = 10.9,  df = 17,  P = .86 

Q = 11.7,  df = 17,  P = .82 

 

 

Q = 13.4,  df = 17,  P = .71 

Q = 10.9,  df = 17,  P = .86 

Q = 11.8,  df = 17,  P = .81 

Q = 21.4,  df = 17,  P = .21 

Q = 12.1,  df = 17,  P = .79 

Q = 4.4,    df = 17,  P = .99 

Q = 7.1     df = 17,  P = .98 

(p, d, q) is the general form of nonseasonal ARIMA, where p = the order of autoregressive 

parameter, d = the order of differencing, q = the order of moving average. Models are selected 

when the AR and, or MA parameters are statistically significant (P < .05). Q = Ljung Box test statistic for the 

null hypothesis that model residuals are uncorrelated or distributed  as white noise. 

 

 The CCF results fell into two halves. The positive halves showed that the first 

series lead or had lagged effects on the second, and the negative halves revealed that the 

second series lead the first. A series that leads means an increase in the series is followed 

by an increase in the second series (with a positive cross-correlation coefficient) or a 
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decrease (with negative cross correlation coefficient). A leading series is often called a 

leader and the series that is led is called the follower. In the CCF results analysis, a meta 

count of significant correlations (the number of other series/variables to which one series 

has significant correlations) can be employed for inferring relationship patterns between 

series (Scheufele, Haas, & Brosius, 2009).   

 A significant correlation at lag 0 statistically indicates a concurrent association 

between two series (lacking a clear direction). Nevertheless, such an association should 

not be immediately determined simply by the statistical results, as it requires 

consideration of the a priori expectation of the study regarding the relationship between 

the series or variables under analysis (McCleary & Hay, 1980; Pridemore & Chamlain, 

2006). Results of significant correlations at lag 0 between series/variables are discussed 

further in the Discussion and Conclusion chapter.  

 Cross-tabulations were conducted for research questions 10 and 11 as well as the 

CCF to add more information to the results interpretation.   

 Research question 4 asked for the patterns of causal relationships between 

sources. Two main patterns that emerged were that scientists were leaders more than 

other sources and most of the significant correlations occurred at lag 0 (14 of 25).  

 The CCF results (Table 4.4) showed that politicians/officials, scientists, 

environmentalists, the general public, think tanks/interest groups, and environmentalists 

have significant correlations with all other sources (each source group with six other 

sources) under analysis. Business had significant correlations with five other sources and 

foreign officials with four other sources. However, scientists had significant correlations 

with three other sources in which they were leaders, compared to politicians/officials, and 
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environmentalists that let only one other source. Politicians/officials, environmentalists, 

business, and the general public were each leaders of one other sources. Think 

tanks/interest groups were always followers of the three other source groups. 

 The relationships involving sources indicate and an interplay process. 

Politicians/officials led think tanks/interest groups (r = 463) after lag 2 who but were led 

by scientists after lag 3. The general public and foreign officials were led by scientists 

after lag 1 but they led think tanks/interest groups (r = 0.691; r = 0.534) after lag 2.  

 

 Table 4.4 
Cross Correlations of Sources (Only cross correlations significant at .05 and 

.10/moderately significant are listed in the table) 

 
 

Source 

 

Lag 

 

r 

 

SE 

 

P -Value
* 

Politician/ 

Official    -           Scientist 

                             Business 

                             Environmentalist 

                             Think Tank/ Interest Group 

 

                             General Public/Residents 

                             Foreign Official 

 

Scientist  -           Business 

                             Environmentalist 

                             Think Tank/Interest Group 

                             General Public/ Residents 

 

                             Foreign Official 

 

Business  -           Environmentalist 

                             Think Tank/Interest Group 

                             General Public/Residents 

 

Environmentalist - Think Tank/ Interest Group 

                              General Public/ Residents 

                              Foreign Official 

 

Think Tank/ 

Interest Group-   General Public/Residents 

                              Foreign Official 

 

General Public/ 

Residents       -      Foreign Official   

 

- 3 

  1 

  0 

  0 

  2 

  0 

  0 

 

  0 

  1 

  3 

  0 

  1 

  1   

 

  0 

  3 

  0 

 

  2 

  0 

  0 

 

 

- 2  

- 2 

  0 

 

  0  

  2 

 

.429 

.462 

.564 

.690 

.463 

.469 

.807 

 

.521 

.510 

.562 

.525 

.446 

.455 

 

.399 

.491 

.483 

 

.649 

.720 

.605 

 

 

.691 

.534 

.627 

 

.372 

.401 

 

.236 

.224 

.218 

.218 

.229 

.218 

.218 

 

.218 

.224 

.235 

.218 

.224 

.224 

 

.218 

.236 

.218 

 

.229 

.218 

.218 

 

 

.229 

.229 

.218 

 

.218 

.229 

 

p < .10 

p < .05 

p < .05 

p < .05 

p < .05 

p < .05 

p < .05 

 

p < .05 

p < .05 

p < .05 

p < .05 

p < .05 

p < .05 

 

p < .10 

p < .05 

p < .05 

 

p < .05 

p < .05 

p < .05 

 

 

p < .05 

p < .05 

p < .05 

 

p < .10 

p < .10 
*
Lag values (r) that are at least twice their standard errors are indicative of p < .05; lag values that are at 

least 1.7 of their standard errors are indicative of p < .10. 
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 Research question 5 asked for the leading sources during the period. As the above 

results show, scientists topped other sources in the number of significant correlations in 

which the source groups led. Other leading sources were politicians/officials, 

environmentalists, the general public, and business; each of these source groups led only 

one other source. Hence, the scientist group was the primary leading source of global 

warming media coverage, followed by politicians/officials, environmentalists, the 

general public, and business.  

 Research question 6 asked for patterns of relationships between frames. The CCF 

results (Table 4.5) revealed that half of the 12 significant correlations between frames 

showed lagged relationships and the other half  showed lag 0 correlations.  

 

Table 4.5 
Cross -correlations of Frames (Only cross-correlations significant at p values of .05  and 

.10/moderately significant are listed in the table) 

 

Frame  Lag r SE P - Value
* 

Scientific  

Evidence    - Domestic  

                      Politics/Policy  

                    - Natural Impact 

                    - International 

Domestic Politics/ 

Policy          - Economy 

                     - Technology 

 

 

Economy     - Natural Impact 

                     - International 

                     - Technology                     

Natural  

Impact           - International 

             

Technology   - International 

 

 

0 

1 

5 

 

0 

1 

2 

5 

0 

0 

0 

 

0 

 

2 

 

 

.380 

.484 

-.502 

 

.525 

.399 

-.409 

.496 

.592 

.668 

.395 

 

.561 

 

.412 

 

 

.218 

.224 

.250 

 

.218 

.224 

.229 

.250 

.218 

.218 

.218 

 

.218 

 

.229 

 

 

p < .10 

p < .05 

p < .05 

 

p < .05 

p < .10 

p < .10 

p < .10 

p < .05 

p < .05 

p < .10 

 

p < .05 

 

p < .10 
*
Lag values (r) that are at least twice their standard errors are indicative of p < .05; lag values that are at 

least 1.7 of their standard errors are indicative of p < .10. 
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 Scientific evidence led the increase of natural impact after lag 1 and the decrease 

of international relations frame  after lag 5. Domestic politics/policy was also correlated 

with economy at lag 0 and led the technology frame after lag 1, lag 2, and lag 5. 

Economic impact was also correlated with natural impact and international relations 

frames at lag 0. The natural impact was correlated with international relations, and 

technology led international relations after lag2. 

 Research question 7 aimed to show the leading frames. As the results 

demonstrate, scientific evidence led more than the other frames. Scientific evidence was 

followed by the domestic politics/policy and technology frames. Each of these frames led 

one other frame (Table 4.5). Hence, scientific evidence was the leading frame. 

 Research question 8 focused on patterns of sub-frame relationships. A 

competitive relationship was the main pattern that emerged from the analysis of cross 

correlations between sub-frames (Table 4.6). The CCF results showed that most of the 

correlated series occurred between competing sub-frames: 17 relationships existed 

between the advocate sub-frame and the skeptic sub-frame, and 14 others between sub-

frames of the same competing division. More advocate sub-frames led than skeptic sub-

frames. There were six advocate sub-frames (scientific consensus, disaster policy action, 

economic benefit, and technology with policy) that were leaders of at least one other sub-

frame compared to two skeptic sub-frames (economic harm and international 

responsibility mitigation).  
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Table 4.6   
Cross-correlations of sub-frames (Only cross-correlations significant at p values of .05 and 

.10/ moderately significant are listed in the table) 
 

 

Sub-frame 

 

Lag 

 

r 

 

SE 

 

P - Value
* 

Scientific Consensus  - Scientific uncertainty 

                                     - Disaster 

                                     - Economic Benefit 

                                     - International Leadership 

                                     - International Responsibility 

                                       Mitigation 

 

Scientific Uncertainty- Disaster 

                                       

Disaster                       - Scientific Uncertainty 

                                     - Domestic Policy Action 

                                     - Economic Harm 

                                     - Technology with Policy 

Domestic Policy 

Action                         - Domestic Policy Inaction 

                                    - Economic Benefit 

 

                                    - International Leadership 

                                    - Technology with Policy 

Domestic Policy 

Inaction                       - International Leadership 

 

Economic Benefit       - Scientific Uncertainty 

                                     - Domestic Policy Inaction 

                                     - International Leadership 

 

Economic Harm        - Scientific Uncertainty 

                                    - Economic Benefit 

                                    - International Leadership 

                                    - International Responsibility 

                                      Mitigation 

                                   - Technology with Policy 

International  

Leadership                - Domestic Policy Inaction 

                                    - International Responsibility 

                                     Mitigation  

 

                                    - Technology with Policy      

International  

Responsibility  

Mitigation               - Scientific Uncertainty 

                                   - Economic Benefit 

 

                                 - Economic Harm 

                                 - Scientific Consensus   

Technology with 

Policy                       - International Responsibility 

                                     Mitigation 

3 

1 

1 

5 

 

1 

 

0 

 

3 

4 

2 

2 

 

1 

0 

1 

0 

1 

 

0 

 

2 

1 

2 

 

1 

6 

0 

 

2 

1 

 

1 

 

0 

4 

1 

 

 

2 

4 

6 

6 

3 

 

 

3 

.556 

.383 

.403 

-.456 

 

.536 

 

-.614 

 

.407 

.526 

.391 

.400 

 

.745 

.455 

.584 

.614 

.382 

 

.404 

 

.390 

.495 

.438 

 

.433 

.551 

.485 

 

-.435 

.450 

 

.441 

. 

393 

.413 

.432 

 

 

.412 

-.565 

.649 

-.480 

-.419 

 

 

.551 

.236 

.224 

.224 

.250 

 

.224 

 

.218 

 

.236 

.243 

.229 

.229 

 

.224 

.218 

.224 

.218 

.224 

 

.218 

 

.229 

.224 

.229 

 

.224 

.258 

.218 

 

.229 

.224 

 

.224 

 

.218 

.243 

.224 

 

 

.229 

.243 

.258 

.258 

.236 

 

 

.236 

p < .05 

p < .10 

p < .10 

p < .10 

 

p < .05 

 

p < .05 

 

p < .10 

p < .05 

p < .10 

p < .10 

 

p < .05 

p < .05 

p < .05 

p < .05 

p < .10 

 

p < .10 

 

p < .10 

p <. 05 

p < .10 

 

p < .10 

p < .05 

p < .05 

 

p < .10 

p < .05 

 

p < .10 

 

p < .10 

p < .10 

p < .10 

 

 

p < .10 

p < .05 

p < .05 

p < .10 

p < .10 

 

 

p < .05 
*Lag values (r) that are at least twice their standard errors are indicative of p < .05; lag values that are at least 1.7 of their 

standard errors are indicative of p < .10. 
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 Scientific consensus had correlations with five other sub-frames in which it led. 

Disaster, economic harm, and international responsibility mitigation led four other sub-

frames, policy action, economic benefit, and international leadership each led three, 

while technology with policy led one. Both the disaster and international mitigation sub-

frames were led by scientific consensus. Economic harm was led by international 

responsibility mitigation and disaster, policy action was led by disaster, economic benefit 

was led by economic harm and scientific consensus, and technology with policy was led 

by three other sub-frames.  

 The results indicate feedback loops. For example, scientific consensus was 

followed by international responsibility mitigation after lag 1. After lag 3, the 

relationship took to the opposite direction (further result interpretation is in the next 

chapter).  

 Research question 9 asked which of the sub-frames were leading. The results 

suggested that scientific consensus was the main leading sub-frame. Scientific consensus 

led more than the other sub-frames. Scientific consensus was followed by economic 

harm, disaster, and international responsibility mitigation - each leading four other sub-

frames. Next were  policy action, economic benefit, and international leadership, each 

leading three sub-frames, and technology policy leading only one other sub-frame (Table 

4.7). Scientific uncertainty and the policy inaction sub-frames were never leaders. 
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Table 4.7 

Subframes, Leading and Following 

 

 

Sub-frame 

 

Leader  

 

Follower 
 

Scientific Consensus 

 

Disaster 

 

Economic Harm 

 

International Responsibility Mitigation 

 

Policy Action 

 

International Leadership 

 

Technology with policy 

 

5 Leads 

 

4 Leads 

 

4 Leads 

 

4 Leads 

 

3 Leads 

 

3 Leads 

 

1 Lead 

 

1 Follow 

 

1 Follow 

 

2 Follows 

 

4 Follows 

 

1 Follow 

 

3 Follows 

 

4 Follows 

 

 Research question 10 sought to find the patterns of causal relationships between 

sources and frames. The CCF results (Table 4.8) showed that most of the significant 

correlations were at lag 0, and no overriding pattern was found other than scientists 

appearing to be in a leading role more than the other sources. 

  Scientists led two frames (scientific evidence and international relations), did not 

follow any frame, and  were correlated at lag 0 with two other frames (economic impact 

and natural impact). Business and environmentalists also led two frames (scientific 

evidence and technology and natural impact and international relations respectively). 

But, business followed the policy action frame, and environmentalists were led by 

scientific evidence. Foreign officials led one frame (scientific evidence), which was 

correlated with two other frames (international relations and economic impact) at lag 0. 
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Table 4.8 
Cross-correlations Between Sources and Frames (Only correlations  significant at p-

values of .05 and .10/moderately significant are included in the  table) 

 

Sources - Subframe 

 

Lag 

 

r 

 

SE 

 

P - Value
* 

Scientist                 - Scientific Evidence 

 

                                - Natural Impact  

                                - Economic Impact   

                                - International     

                                

Politician/Official  - Scientific Evidence 

                                - Natural Impact 

                                - Economic Impact  

                                - Domestic                         

                                  Politics/Policy 

                                - International 

                                - Technology 

 

Business                 - Scientific Evidence 

                                - Natural Impact 

                                - Economic Impact 

                                - Domestic Politics/ 

                                  Policy 

 

                                - Technology 

 

Environmentalist  - Scientific Evidence 

                                - Natural Impact 

 

                                - Economic Impact 

                                - International   

 

                                - Technology 

 

General Public      - Scientific Evidence 

                                - Natural Impact      

                                - Economic Impact  

                                - International  

 

Think Tank/ 

Interest Group      - Natural Impact 

 

                               

                                - Economic Impact 

 

                                - International  

 

Foreign Official     - Economic Impact 

                                - Scientific evidence 

                                - International 

Relations 

0 

3 

0 

0 

3 

 

-5 

0 

0 

 

0 

0 

-7 

 

3 

0 

0 

 

-1 

0 

1 

 

-1 

0 

1 

0 

0 

2 

0 

 

-1 

0 

0 

0 

2 

 

0 

-2 

-3 

0 

-2 

0 

 

0 

5 

0 

.721 

.436 

.597 

.486 

.414 

 

.444 

.565 

.811 

 

.446 

.954 

.501 

 

.432 

.375 

.692 

 

-.424 

.627 

.476 

 

.463 

.595 

-.421 

.657 

.545 

.484 

.405 

 

.403 

.792 

.669 

.386 

.443 

 

.549 

.516 

.433 

.419 

.451 

.694 

 

.628 

-.513 

.853 

.218 

.236 

.218 

.218 

.238 

 

.250 

.218 

.218 

 

.218 

.218 

.267 

 

.236 

.218 

.218 

 

.224 

.218 

.224 

 

.224 

.218 

.224 

.218 

.218 

.229 

.218 

 

.224 

.218 

.218 

.218 

.229 

 

.218 

.229 

.236 

.218 

.229 

.218 

 

.218 

.250 

.218 

p < .05 

p < .10 

p < .05 

p < .05 

p < .10 

 

p < .10 

p < .05 

p < .05 

 

p < .05 

p < .05 

p < .10 

 

p < .10 

p < .10 

p < .05 

 

p < .10 

p < .05 

p < .05 

 

p < .05 

p < .05 

p < .10 

p < .05 

p < .05 

p < .05 

p < .10 

 

p < .10 

p < .05 

p < .05 

p < .10 

p < .10 

 

p < .05 

p < .10 

p < .10 

p < .10 

p < .10 

p < .05 

 

p < .05 

p < .05 

p < .05 

*
Lag values (r) that are at least twice their standard errors are indicative of p < .05; lag values that are at 

least 1.7 of their standard errors are indicative of p < .10. 
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 Politicians/officials were correlated with four frames (natural impact, economic 

impact, policy action, and international relations) at lag 0 and followed scientific 

evidence after lag 5 and technology after lag 7.  The general public followed scientific 

evidence after lag 1 and led international relations after lag 2.  Think tanks/interest 

groups followed three frames (natural impact, economic impact, and international 

relations). These findings about the relationships between think tanks/interests groups 

were consistent with the RQ4 results in which think tanks/interest groups were largely 

led by other sources. 

 Cross-tabulations were then performed for additional data about the relationships 

between sources and frames. The results demonstrated a highly significant relationship 

(p< .001) between sources and frames overall (Appendix C). The significance remained 

after the cross-tab was controlled for newspaper. 

 Scientists were most likely to present the scientific evidence frame (53%), 

followed by natural impact (29%), domestic politics/policy (7%), and technology (6%). 

The domestic politics/policy frame was the highest (50%) for politicians/officials, 

followed by international (30%), economic impact (7%), and scientific evidence (6%). 

However, politicians/officials were not the only sources who employed domestic 

politics/policy more than other frames. Businesses presented the domestic politics/policy 

frame (48%) more than other frames; economic impact was next (37%) for businesses, 

followed by technology (7.5%), and scientific evidence (3.3%). The general public also 

used the domestic politics/policy frame the most (47.6%), which was followed by natural 

impact (27%), economy (8%), scientific evidence (4.8%), and international (4.8%). 

Environmentalists presented domestic politics/policy the most (40%), which  was 
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followed by international relationships (24%), natural impact (21%), economy (6%), and 

scientific evidence (6%). 

 Research question 11 asked for patterns of relationships between sources and sub-

frames. Two main patterns that emerged were that sources had stronger correlations with 

advocate sub-frames than skeptic frames, and scientists led more sub-frames than other 

sources.  

 The CCF results  (Table 4.9) showed that most of the sources had significant 

correlations with sub-frames in both competing divisions (advocate and skeptic). Yet, 

most sources had larger cross-correlation coefficients with advocate sub-frames than 

skeptic sub-frames. The cross-correlation coefficient (r) for scientists-scientific consensus 

was 0.715, compared to scientists-scientific uncertainty at 0.496; scientists-policy action 

at 0.665 compared to scientists-policy inaction at 0.462. The cross-correlation coefficient 

for politician/official-policy action was 0.627 compared with politician/official-policy 

inaction at 0.490 (see Table 7 for more results). Environmentalists were the only sources 

correlated with the advocate sub-frames but not skeptic sub-frames.  

 The results show that scientists had more significant correlations in which they 

were the leader (of five sub-frames) than other sources. Businesses led four sub-frames, 

politicians/officials led three sub-frames, the general public led three sub-frames, and 

environmentalists led two sub-frames. Foreign officials led two frames but also followed 

two. Think tanks/interest groups followed three sub-frames but never led. 
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Table 4.9 

Cross-correlations Between Sources and Sub-frames (Only correlations significant 

 at p-values of .05 and .10/moderately significant are listed in the table) 

 

 

Sources  - Sub-frames 

 

Lag 

 

r 

 

SE 

 

P - Value 
 

Scientist                 - Scientific Consensus 

                                - Scientific Uncertainty 

                                - Policy Action 
                                - Policy Inaction 

 

                                - Economic Benefit 
                                - International Leadership 

                                - International Responsibility Mitigation 

 

Politician/Official - Policy Action 

                                - Policy Inaction 

                                - International Leadership 
                                - International Responsibility Mitigation 

                                

                                - Technology with Policy 
 

Business                 - Policy Action      

                                - Policy Inaction 
                                - Disaster 

                                - Economic Benefit 

                                - Economic Harm 
                                - International Leadership 

                                - International Responsibility Mitigation  

 
                                - Technology with Policy 

Environmentalist  - Scientific Consensus  

                                - Policy Action 
 

                                - Economic Benefit 

                                - International Leadership 

 

General Public      - Scientific Consensus     

                                - Disaster       
                                - Policy Action       

                                - Policy Inaction         

                                - Economic Benefit     
                                - International Leadership  

                                - International Responsibility Mitigation 

 
                                - Technology with Policy 

Think Tank/ 

Interest Group      - Scientific Consensus 
                                - Economic Benefit 

                                - Economic Harm 
                                - International Leadership 

                                - Technology-with-policy 

 
Foreign Official     - Scientific Consensus 

 

                                - Economic Harm 
 

 

                                - Economic Benefit 
 

                                - International Leadership 

                                - International Responsibility Mitigation 

 
0 

3 

0 
1 

-2 

1 
3 

1 

-3 
0 

1 

0 
0 

4 

1 
-3 

0 

1 
-4 

1 

0 
0 

4 

-5 
1 

-1 

0 
1 

0 

0 

2 

-1 

0 
0 

1 

0 
2 

-4 

-6 
2 

 

-3 
-2 

-1 
0 

0 

 
-1 

-5 

0 
1 

-2 

4 
6 

0 

0 

 
.715 

.496 

.665 

.462 

.407 

.511 

.447 

.499 

-.416 
.627 

.490 

.898 

.576 

.471 

.394 

.407 

.788 

.605 
-.442 

.550 

.500 

.504 

.460 

.518 

.565 

.486 

.505 
-.481 

.568 

.463 

.484 

.472 

.504 

.791 

.637 

.819 

.484 

-.439 

.564 

.434 

 

.425 

.724 

.623 

.823 

.419 

 
.473 

-.489 

.390 

.387 

-.515 

-.508 
.482 

.725 

.704 

 
.218 

.236 

.218 

.224 

.229 

.224 

.236 

.224 

.236 

.218 

.224 

.218 

.218 

.243 

.224 

.236 

.218 

.224 

.243 

.224 

.218 

.218 

.243 

.250 

.224 

.224 

.218 

.224 

.218 

.218 

.229 

.224 

.218 

.218 

.224 

.218 

.229 

.243 

.258 

.229 

 

.236 

.229 

.224 

.218 

.218 

 
.224 

.250 

.218 

.224 

.229 

.243 

.258 

.218 

.218 

 
p < .05 

p < .05 

p < .05 
p < .05 

p < .10 

p < .05 
p < .10 

p < .05 

p < .10 
p < .05 

p < .05 

p < .05 
p < .05 

p < .10 

p < .10 
p < .10 

p < .05 

p < .05 
p < .10 

p < .05 

p < .05 
p < .05 

p < .10 

p < .05 
p < .05 

p < .05 

p < .05 
p < .05 

p < .05 

p < .05 

p < .05 

p < .05 

p < .05 
p < .05 

p < .05 

p < .05 
p < .05 

p < .10 

p < .05 
p < .10 

 

p < .10 
p < .05 

p < .05 
p < .05 

p < .10 

 
p < .05 

p < .10 

p < .10 
p < .10 

p < .05 

p < .05 
p < .05 

p < .05 

p < .05 
*Lag values (r) that are at least twice their standard errors are indicative of p < .05; lag values that are at least 1.7 of their standard 
errors are indicative of p < .10. 
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 Results from a cross-tabulation of sources and sub-frames (Appendix D) 

supported the CCF results described above. Scientists were more likely to promote 

advocate sub-frames  than skeptic sub-frames. In particular, scientists were much more 

likely to advance scientific consensus (41.1%) than  scientific uncertainty (9.8%). 

Scientists were also more likely to present  scientific consensus than other sub-frames, 

including disaster (27.5%), scientific uncertainty (9.8%), and policy action (6.2%). 

Politicians/official sources were more likely to present policy action (37.2%) than policy 

inaction (9.1%) and international leadership (16.7%) than international responsibility 

mitigation (12.5). For business sources, policy action (33.5%) was ahead of policy 

inaction (13.7%) and economic benefit was ahead of economic harm (12.7%). Policy 

action (40.3%) was the highest for environmentalists, followed by disaster (19.4%), 

international leadership (19.4%), and scientific consensus (4.5%). The general public 

was also more likely to suggest policy action (41.3%) as the top sub-frame, followed by 

disaster (22.2%), economic benefit (4.8%), and international leadership (4.8%).   
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CHAPTER V 

DISCUSSION AND CONCLUSION 

 The past two decades have witnessed global warming increasingly becoming a 

major issue of interest in the national news media in the U.S., as testified by the coverage 

of global warming and climate change in national newspapers over the 1988-2009 period. 

This news coverage gradually increased before ascending exponentially in the last several 

years.  

The literature notes that global warming is an issue that has stirred national debate 

in the news media and that greater examination of the framing of global warming is 

needed. Investigating the framing of global warming debate as a competition that directly 

entails news media sources would help to raise our understanding of it as a social issue in 

general and a mass communication issue in particular. In this respect, this study was 

conducted with the main purpose of examining the interplay of multiple sources, frames, 

and sub-frames in the framing of global warming that has occurred in the national news 

media. 

Essentially, this study addresses the following: the suggestion that sources lead 

the framing of global warming; the notion that global warming framing is a competitive 

process; patterns of relationships between main sources, including who the leading 

sources are and the relationships between advocates and skeptics; patterns of causal 

relationships  between frames and between sub-frames; and, finally, patterns of causal 

relationships involving sources and frames and between sources and sub-frames at the 

same time. 
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 This study gathered global warming and climate change news stories from four 

national newspapers—the New York Times, the Washington Post, the Wall Street Journal, 

and USA Today—–from over the 1988-2009 period, and analyzed the content of all 1980 

qualified news stories. Time series plots, time series cross-correlations (CCF), based on 

ARIMA modeling, and descriptive statistics (cross-tabulation) were used to respond to 

the 11 research questions posed in keeping with the study purpose. Path diagram was 

then employed for interpreting the findings further. 

  The CCF has been particularly valuable to this study because this time series 

statistical procedure take lagged effects into account, meaning that the effect from 

correlation in a lag (a year for this study) is made part of the correlation equation in the 

next lag (the next year in this study), and so on. Moreover, the CCF has an advantage 

over correlations on cross-sectional data, because the CCF measures not only the 

correlation coefficient or strength of a relationship but also the direction, thus enabling an 

examination of causal relationships and interplay between two series or variables. When 

xt series (variable) causes yt series (the other variable), the evidence of the causal 

relationship is found at CCF (+ lag k); when y series causes x series, the evidence of the 

causal relationship is found at CCF (- lag k).  However, this study, as is not uncommon in 

studies using CCF, shows many significant correlations between one series and another at 

lag 0, suggesting that the correlation appears to show no direction or causal relationship. 

In this regard, it is imperative to inspect what lag 0 correlation could mean.  

Time-series methodologists (McCleary & Hay, 1980) and social researchers 

(Pridemore & Chamlin, 2006) have suggested the following possible interpretations: the 

xt series and yt series cause each other (McCleary & Hay); one series influences the other; 
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or the correlation simply shows a spurious relationship, meaning that two correlated 

series are influenced by a common antecedent variable (Pridemore & Chamlin). In order 

to determine which of the three possibilities stand for lag 0 correlations, a priori 

expectations or literature about the relationship between the series (variables) is 

considered to help determine the assumption under which one operates to identify the 

direction (McCleary & Hay; Pridemore & Chamlin). The following discussion will 

further examine and interpret the results. 

 

Characteristics of Global Warming Coverage 

  The descriptive analysis reveals the development of global warming news 

coverage in the four national newspapers from 1988 to 2009 and characteristics of 

sources and frames in relation to these newspapers.  

 There are few news stories in the early years, an exponential spike in the last 

several years, and fluctuations during the period in between. The changes indicate that 

the increase and decrease of coverage had to do with sources as well as with events. 

Following the 1988 Hansen hearing with the Senate and the record drought in the U.S. in 

that same year, there was a two-year  increase in coverage before the frequency and 

amount of coverage dropped. Coverage rose again when the international conference of 

Kyoto Protocol took place in 1997 and fell again the following two years before the 

dramatic rise since 2004.  The rise of coverage in 1997 is apparently attributable to the 

key position U.S. held in the conference as the largest industrial country and, 

subsequently, the largest greenhouse gas emitter in the world, as well as the debate by 

politicians at home. The Clinton administration ran a campaign to raise support for the in 
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that year before the Kyoto conference starting, thrusting the debate into national media 

spotlight (Krosnick, Holbrook, & Visser, 2000). On the other side, conservative groups 

that oppose Kyoto Protocol, stepped up their effort by working with a handful of 

skeptical scientists and Republican politicians to frame the issue along their opposition to 

global warming notion and policy in the news media (Armitage, 2005; McCright & 

Dunlap, 2003).   

 The rise in global warming coverage in 2004 followed not only the presidential 

election campaign in the year but also the new climate change report issued by the IPCC 

in 2001. On campaign trail, Democratic candidate John Kerry raised global warming 

along security and job implications, leading incumbent George W. Bush to respond by 

relating the issue to energy security concern (Purvis, 2004). The IPCC report in 2001, 

which strengthened to the assertion that anthropogenic activities were the chief culprit to 

the rise in global temperature, offered scientists and politicians in favor of global 

warming policy another platform to point out the occurrence of global warming. In 2008 

and 2009 the increase in coverage scaled even higher.  The significant uptick near the end 

of the decade, Boykoff (2010) noted, can be attributed to concurrent events that included 

the introduction of climate change film An Inconvenient Truth by former vice president 

Al Gore in 2006 and the IPCC fourth assessment report in 2007. In 2008, global warming 

was one of key environmental issues that then presidential candidate Barack Obama 

pushed to the front during campaign (Bomberg & Super, 2009). As a president in 2009, 

Obama continued to promote policy to deal with climate change. (Boomberg & Super, 

2009.  Obama's effort led the news media to suggest that the U.S. government has shifted 

from the previous administration in its climate change policy (Rosenthal, 2009; 
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Whitesides, 2009).  As Figures 4.1 and 4.3 indicate, there is a similar pattern in 1994, 

2004, and 2008: The increase in coverage came with the increase in the number of 

scientists and politicians as the main sources. 

  The findings about fluctuations in coverage largely confirmed previous studies 

(some of which used the same newspapers) that examined newspaper coverage in the 

1980-1995 period (McComas & Shanahan, 1999) and in the period of 2007-2009 

(Boykoff, 2010). Compared to the network television (ABC, CBS, and NBC) coverage at 

the time (Boykoff, 2008), the national newspaper coverage shows a similarity for the 

1995-2004 period and a difference for the span of 2007-2009 (Boykoff, 2010), when 

network TV coverage declined. The national newspaper coverage is also different from 

online coverage for 2007-2009 (Boykoff), when online coverage decreased slightly. 

 The national newspapers show a largely similar coverage in terms of sources and 

frames cited. Politicians/officials, scientists, and businesses were the three groups of 

sources who came on top in all four newspapers. With regard to frames, the four 

newspapers also a largely comparable coverage with  domestics  policy/politics, scientific 

evidence, and international frames being the largely most presented frames. Still, there 

were some differences. Scientists were more likely than other sources to find a spot in the 

New York Times, politicians/officials in the Washington Post, businesses in the Wall 

Street Journal, and environmentalists in USA Today. Likewise, the scientific evidence 

frame was more likely than other frames to be presented in the New York Times; domestic 

politics/policy and international frames in the Washington Post; the economic impact 

frame in the Wall Street Journal, and the natural impact in USA Today. As such, the 

differences suggest that the New York Times is somewhat science-oriented than the other 
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three newspapers, the Washington Post is more politics/policy-oriented than the other 

three, the Wall Street Journal is more business-oriented then the other three, and USA 

Today is more environmentally-oriented than the other three in covering global warming.   

 Still, as tables 4.1 and 4.2 show, the characteristics of global warming coverage 

by the four newspapers shows more similarity than difference. Hence, the results appear 

to indicate that media characteristics are generally not a main factor in global warming 

coverage. While these results of cross tabulation of newspaper by source and frame do 

not directly support the argument in the literature review that sources - especially 

powerful sources - often have the upper hand over journalists  (Davis, 2009; Gandy, 

1982; Sallot & Johnson, 2006 ), they - at least - suggest that the newspaper characteristics 

are not the main factor in determining coverage.   

 In the meantime, trend analyses of newspaper coverage, sources, and frames 

suggest that the global warming debate is set to center on the economic aspects of global 

warming policy. Businesses are more likely than other sources to have a space in 

newspaper coverage of global warming policy debate, with the WSJ being more likely 

than other newspapers to increase reporting of the issue than other national newspapers.   

 

  Sources Shape Global the Framing of Global Warming 

 The time series plots and CCF lend support to the key argument in this study that 

sources shape the framing of global warming in the news media. RQ1, RQ2, and RQ3 

results—based on observations of the time series plots and year-to-year data—show that 

scientists and politicians/officials have been the two main sources cited in global 

warming coverage over at least the last two decades. Scientists were particularly 



Texas Tech University, Simon Sinaga, May 2011 

 

127 

 

dominant during most of the first half of the 1988-2009 period under study, as were 

politicians/officials in the second half. Correspondingly, scientific evidence and domestic 

politics/policy frames and scientific consensus and policy action sub-frames have been 

the most prominent frames and sub-frames presented in media coverage.  

The time series plot observations (Figures 4.1, 4.2, and 4.3) indicate associations 

between sources and frames. The change in the main source - from scientists to 

politicians/officials - and the changes in main frame and sub-frame - from scientific 

evidence to domestic politics and scientific consensus to policy action  - visibly took 

place in 1997, the year of the Kyoto Protocol. Hence, the results support the suggestion in 

the literature review that the framing of global warming in the national news media is 

primarily influenced by changes in key sources. Trumbo (1996) found that different 

sources tended to be associated with different frames. For examples scientists were 

mostly associated with frames along the impact of climate change such as flooding and 

scientific findings over evidence; politicians were associated more with frames along and 

programs and action to remedy impacts. Moreover, past studies largely suggested that as 

certain sources declined as the dominant sources and others came to the over time, the 

key climate frames in media coverage also changed (Mazur & Lee, 1993; Good, 2008). 

For the most part, the studies noted that the change from scientists to politicians or policy 

makers resulted in frame changes from those related to scientific evidence and impact to 

those related to political or policy debate.  

 The conclusion is supported by the CCF results of sources and frames and sources 

and sub-frames. Of 29 significant cross-correlations, only five cross-correlations shows 

that the frames lead the sources; five cross-cross correlations clearly show that sources 
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lead frames and the remaining 14 cross-correlations are at lag 0 (see Table 4.8). Given 

the a priori expectation from the literature review that it is the sources that largely shape 

global warming framing, the lag 0 cross-correlations between sources and frames should 

be interpreted to mean that sources lead frames, not the other way around. The CCF 

results of sources and sub-frames also suggest that that sources influence frames. Of  44 

significant cross-correlations, 32 indicate that sources lead frames (see Table 9) - 16 

show lagged direction, and 16 others are cross-correlations at lag 0, which has been 

interpreted in this case to suggest that sources influence frames. The remaining 12 cross-

correlations show that frames lead sources. The plausible explanation for these 12 cross-

correlations mentioned is that each of the frames in such a relationship is led by a 

combination of sources.  

 A recent study (Olausson, 2009) noted differences concerning who influence the 

framing of global warming coverage. Olausson noted that some scholars suggested that 

an examination of  what influence the framing of media coverage of global warming has 

to consider  the influence of both news sources and journalists at the same time, while 

others emphasized the importance of focusing on the role of influential or powerful 

sources. The results of this study support the argument that it is valuable to focus 

attention on influential sources. The results suggest that sources have greater impact on 

global warming presented in the news media than vice versa, giving support to a prior 

study that journalists depend a great deal on sources to be able to write global warming 

stories accurately (Wilson, 2000). 
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The Framing Global Warming as A Competitive Process 

 The notion that global warming framing is a competition is clarified in the 

literature review by the presence of the contest between those who promote advocate sub-

frames and skeptic sub-frames. The CCF results between sub-frames (see Table 4.6) 

support for this interpretation. Eighteen out of 31 significant relationships between sub-

frames are between competing sub-frames; the remaining 13 are between sub-frames of 

the same competing division. Of the 18 relationships, 10 advocate sub-frames lead 

skeptic sub-frames; skeptic sub-frames lead advocates in 4 instances, and the reaming 

four are lag 0 correlations between competing sub-frames . The examples of advocate 

sub-frame leading skeptic sub-frames include scientific consensus leading to the increase 

in scientific uncertainty (after lag 3) and international responsibility mitigation (after 

lag1), and disaster leading  scientific uncertainty (after lag3) and economic harm (after 

lag 2). The examples on the other side of the correlations, include international 

responsibility mitigation leading to the decrease in scientific consensus (after lag 3) and 

economic harm leading technology with policy (after lag 1). Overall, the findings suggest 

that advocate sub-frames and skeptic sub-frames affect each other with advocate sub-

frames leading more than skeptic sub-frames in the competition process.  

 

Leading Sources 

 As Table 4.4 shows, scientists are leader of three other sources and 

politicians/officials were leader of two other sources; other sources had no more than one 

significant cross correlation in which they were leader of other sources. However, to 

simply determine scientists as the foremost leading sources, based on the statistics, could 
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be problematic. Other than with scientists, politicians/officials are correlated with five 

other sources (three at lag 0), whereas scientists are correlated with four other sources in 

addition to politicians/officials (two at lag 0). 

 

Figure 5.1 

Scientist Leading Other Sources 
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 Nonetheless, the results show that scientists lead politicians after lag 3 (three 

years later), and there is no correlation between the two at the opposite direction. The 

path diagram (see Figure 5.1) that was drawn to illustrate results display the relationships, 

demonstrating that scientists are the main leading source in global warming coverage, 

followed by politicians/officials, environmentalists, and the general public. Thus, the 
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CCF results and path diagram are able to show that - contrary to past literature that 

suggests that politicians/officials have taken over from scientists - scientists have been 

the leading sources over time. The significance of this finding is discussed further in a 

separate section below.   

 

Leading Frames and Sub-frames 

 The CCF results in Table 4.5 reveal that scientific evidence has significant 

correlations leading two other frames (Natural impact after lag 1 or one year later and 

international relations after lag 5), and domestic politics/policy and technology solution 

each leading one other frame. At the sub-frame level, the CCF results (Table 4.6) reveal 

that scientific consensus leads more than any other sub-frame does. Scientific consensus 

leads five other sub-frames; economic harm, disaster, and international responsibility 

mitigation each leads four; policy action and economic benefit each leads three, and 

technology with policy leads one. The result that scientific consensus is the foremost 

leading sub-frame, as shown by the following Figures ( Figures 5.2, and 5.3), is 

congruent with the result that scientific evidence is the leading frame, given that scientific 

consensus is a sub-frame of scientific evidence. It is followed by disaster, economic 

harm, international responsibility mitigation, policy action, economic benefit, 

international leadership, and technology with policy  (Figures 5.4 - 5.8).  

 The results suggest that an examination at the sub-frame level is better able to 

capture the framing process than at the broad or master frame level. Take natural impact 

and economic impact frames as examples. These two frames do not turn up as leading 
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frames whereas their sub-frames - disaster and economic harm respectively - lead other 

sub-frames.   

Figure 5.2 

Scientific Consensus Leading Other Sub-frames 
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Figure 5.3 

Disaster Leading Four Sub-frames and Following One 
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Figure 5.4 

Economic Harm Leading Four Other Sub-frames, Following One 
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Figure 5.5 

International Responsibility Mitigation Leading Three Sub-frames,  

In Feedback Loops With One 
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Figure 5.6 

Policy Action Leading Three Other Sub-frames 
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Figure 5.7 

Economic Benefit Leading Three Sub-frames, Following Two 
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Figure 5.8 

International Leadership Leading Three Other Sub-frames, 

In Concurrent Relationships With Two 
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The Interplay of Framing 

The Interplay of Sources 

 The results provide ample evidence that the framing of global warming is an 

interplay process that involves sources and sub-frames. Just by looking at the 

relationships between sources does not offer enough information to show evidence of 

interplay. Using path diagram, we can draw direct or indirect paths (Olobatuyi, 2006) 

linking the relationships between sources and sub-frames with the relationships between 

sources, and these directed paths describe feedback loops.  Demonstrating feedback loops 

is important because they serve to show that one a variable ( a sub-frame and or source in 
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the case of this study) is in reciprocal relationship with another variable in either direct or 

indirect flow (Olobatuyi).  

 The CCF results show a lag 0 correlation between general public and 

politician/official. However, a path diagram that involves sources and sub-frames 

revealed feedback loops in the relationship between the two sources (Figure 5.9). The 

results show similar relationships between scientist and business, scientist and general 

public (Figure 5.10), politician/official and scientist (Figure 5.11), and scientist, 

politician/official and business (Figure 5.12). Not all sources in this study can be included 

in the path diagram and described in terms of feedback loops between different sources. 

Other lag 0 correlations or concurrent relationships, however, may suggest more 

immediate feedback loops between sources.    

 

Figure 5.9 

Indirect Feedback Loops Between General Public and Politician/Official 
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Figure 5.10 

Indirect Feedback Loops 

Between Scientist and General Public 
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Figure 5.11 

Indirect Feedback Loops  

Between Politician/Official and Scientist 
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Figure 5.12 

Indirect Feedback Loops Linking  

Politician/Official, Business, and Scientist 
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The Interplay Between Advocate and Skeptic Sub-frames 

 The interplay in the framing of global warming is particularly visible through a 

close examination of relationships between sub-frames. An investigation that merely 

looks at the relationships between individual sub-frames shows only some feedback loops 

(Figures 5.13 and 5.14).  However, when the relationships between sub-frames are 

examined as relationships between advocate and skeptic groups, more feedback loops 

could be detected. For example, the CCF results show that disaster influences economic 

harm after lag 1 and contain no feedback loops. But the path analysis shows that 

economic harm influences the advocate division six lags later when the relationship is 

examined at the advocate and skeptic level (Figure 5.15). Another example is in Figure 

5.16. The path diagrams indicate that most of the sub-frames under analysis are linked to 

relationships that contain feedback loops. 

 

Figure 5.13 

Feedback Loops Between Scientific Consensus  

and International Responsibility Mitigation 
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Figure 5.14 

Feedback Loops Linking Economic Benefit,  

International Leadership, and International Responsibility Mitigation 
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Figure 5.15 

Advocate-Skeptic Feedback Loops As Linked by  

Disaster, Economic Harm, and Economic Benefit 
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Figure 5.16 

Advocate-Skeptic Feedback Loops As Linked by Economic Harm, Technology Solution-

with-Policy Reform, International Responsibility Mitigation 
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Who have a greater say: Advocates or Skeptics? 

 The subsequent question regarding sources is: Which group exerts greater 

influence in framing global warming, the advocates or the skeptics?  The findings present 

evidence that sources supporting the global warming notion and policy to have greater 

influence in making headway into media coverage by national newspapers than do those 

who doubt the phenomenon and/or argue against policy. All leading sources (scientists, 

politicians/officials, business, the general public, think tanks/interest groups), except 

environmentalists, who are not correlated to any of the skeptic sub-frames, have larger 

cross-correlation coefficients with advocate sub-frames than skeptic ones (Table 4.9). 

The cross-tabulation of sources and sub-frames (p < .05) lends support for this finding. 

The results offer clear evidence that, by and large, sources are more likely to present 

advocate sub-frames than skeptic ones.  Past literature generally examine similar question 

for the period of 1980s up to late 1990s and suggest that there was shift from scientific 

sources to official sources and subsequent shift from scientific evidence frames to 

politics/policy and economic frames. 

 However, it is imperative to note sources are also significantly correlated with 

skeptic sub-frames, suggesting that sources that promote skeptic sub-frames persist in 

vying for a place in media coverage. That two of the leading sub-frames, economic harm 

and international responsibility mitigation, are skeptic sub-frames, also suggest that there 

remains a significant counterforce to global warming advocates in shaping coverage in 

the national news media. 
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The Significance of Study 

 This study examined the interplay of global warming framing. As discussed 

above, results show a significant amount of evidence of feedback loops or interplay 

between sources and, subsequently, between sub-frames. At the same time, the study 

reveals the leading frames, sub-frames, and sources, and that global warming advocates 

have greater influence on media coverage than skeptics—with skeptics, however, 

refusing to budge. The study has implications regarding the limited body of literature 

about media and global warming in general, and literature in the area that that utilizes 

framing theory in particular.  By revealing feedback loops between sub-frames, this study 

offers empirical support to the notion that framing needs to be treated as a competitive 

process. By examining framing as a competition process involving multiple sources and 

frames, this study adds to the body of literature in the given area because no study such as 

this has ever been undertaken before. Thus, these results underscore the imperative of 

employing public arena model in using framing theory to analyze the debate as a 

competitive process because the model adds to the framing theory that social definitions 

are determined collectively and that different sources contend for a place in the media by 

advancing different and or competing frames (Hilgartner & Bosk, 1988). At the same 

time, the strength of public arena model has set the basis for this study to examine the 

media as an arena where different actors advance frames and sub-frames as well as 

counter frames and sub-frames. 
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Findings 

 Findings from this study can refine suggestions pertaining to sources and frames 

in past studies of global warming and news media (particularly in the 1990s), which 

suggested that politicians, officials, and businesses edged out scientists as the most 

dominant sources (Lichter & Lichter, 1992; Trumbo 1996, Wilkins 1993) and that 

coverage shifted from science to business and policy realms (Williams, 2001). While 

politicians and governmental officials increasingly became the most cited sources, the 

study found that over at least the last two decades, scientists largely led the way in 

influencing the framing of global warming in media coverage. This finding need not be 

taken as a surprise. Scientific data and/or claims from both the IPCC and skeptic 

scientists have served as staple information for politicians and governments in 

legitimizing contrasting climate change policies (Grundmann, 2007). Additionally,  

journalists have been dependent on scientists and that scientists have largely been 

successful in conveying messages on their terms because they are considered as 

authoritative sources on scientific issues (Dunwoody, 1999; Watts, 1993).   

 While past research found the pivotal role of conservative think tanks in 

promoting the non-problematicity of global warming (McCright & Dunlap, 2000), this 

study did not explicitly show think tanks to have a leading role in newspaper coverage.  

The possible explanation, as the past study indicated, is that these think thanks had their 

say accounted for in the news media mostly through politicians and business interests. 

Given the results and the importance of public relations literature in explicating the 

influence of sources on content, it is important to note here that the results do not portend 

that conservative think tanks did not have substantial influence on the content of global 
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warming news coverage. This study only measures the content in media coverage and 

does not relate this content with information that come from the think thanks that took 

place in various forms such as news releases, hearings, editorials, and other written or 

audio visual content.  

 The study reveals scientific consensus as a leading sub-frame along with 

economic harm. The finding emerged despite the fact that the policy action sub-frame 

was presented more than other sub-frames overall, particularly in the last several years of 

the 1988-2009 period. This finding should compel us to reassess the use of the much-

referenced assertion by Boykoff and Boykoff (2004) that global warming science 

reporting simply reflects a balance of conflicting scientific claims. Indeed, the same 

author himself (Boykoff, 2010) noted very recently that ―balanced coverage‖ is no longer 

pervasive in global warming coverage. Boykoff suggested that informational bias - 

reports in which the claims of global warming uncertainty received equal coverage as 

scientific consensus even though the overwhelming majority of scientists and other 

sources support scientific consensus - appeared to have diminished since around 2005 to 

2006 in major U.S. newspapers. 

 The finding of economic harm as a leading sub-frame enhances the suggestion 

above that the challenge to the notion of global warming is no longer a scientific 

uncertainty argument; rather, it is a matter of the economic impact of measures that could 

be taken by the government to deal with the occurrence. The change in the Bush 

administration attitude toward the global warming issue exemplifies the finding. The 

Bush administration began in the mid-2000s to express recognition that an increase in 

greenhouse gases caused by humans contributes to the warming of the earth‘s surface 
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(Boykoff, 2010).Yet, the administration continued to frame the issue along the lines of 

the certainty of economic harm from policies that it deemed did not consider business 

interests (Revkin, 2009). These, by no means, suggest that the domestic politics/policy 

frame and its sub-frames (particularly policy action) do not amount to the key frame and 

sub-frame in global warming. Politicians/officials have already been the most cited 

sources since the late 1990s and policy action the most presented sub-frame since 2001, 

and they could well surface to be the clear leading variables in future time series studies.    

 Thus, the findings demonstrate the strength of CCF as a time series-based analysis 

for investigating a mass communication issue that entails social and political competition 

over an extended period of time—such as global warming. First of all, non-time series 

analysis would have mainly come up with results that show dominant sources and sub-

frames based on overall counts of frequencies, whereas time series analysis took into 

account the lagged effects along time order.  Secondly, the CCF is able to measure the 

direction of a relationship between two series or variables, not only its strength.  In so 

doing, the study found that scientists were the leading source over the 1988-2009 period, 

even though politicians/officials were the most-cited sources in terms of total count. The 

fact that scientists were the most-cited sources in much of the first half of the period had 

the lagged effects on results. 

 

Theoretical Implications 

 It is imperative to point out that the sociology-based public arenas model, which 

has not received much attention from the field of mass communication, has effectively 

guided this study. The model calls for an investigation into the global warming issue as a 
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competitive process in the public arena that involve multiple sources who attempt to 

promote different frames to the issue. This model fits the frame-building theory advanced 

by Scheufele (1999, 2000) and leads to examining framing as a competition that 

encompasses influential sources. In this respect, the study responds to calls for effort to 

better understand how sources and their frames work in competitive environments 

(Chong & Druckman, 2007; Carragee & Roefs 2004). In addition, results suggest that 

investigation at the sub-frame level reveals greater insight into framing competition than 

does simply examining the broad or master frames. 

 Thus, in consideration of the suggestions that the conceptualization of framing 

remains scattered (Entman, 1993), "suffers from a lack of coherent definition" (Hallahan, 

1999, p. 209), and still has many questions to address (Scheufele & Tewksbury, 2007),  

the theoretical implications of integrating frame-building theory, the public arenas model, 

and the hierarchy of influence at the source level are that framing in the news media 

needs to be seen as a competitive and interplaying process, and sources—as opposed to 

the media or journalists—have the main role in framing the news stories of relatively new 

and complex issues such as global warming or climate change. 

 

Practical Implications 

 There are practical implications the study could have on our understanding of 

public opinion formation regarding global warming and the continuing debate over the 

issue that are worth mentioning. The Pew Research Center, for example, has reported that 

most Americans still do not think that global warming is a serious problem. The findings 

that global warming framing is an interplay process that involves multiple competing 
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frames may explain the confusion the public has concerning the magnitude of the global 

warming issue. As the study by Corbett and Durfee (2004) suggests, adding context and 

controversy to a global warming news story would distort the readers' perception of 

certainty.  

While scientific consensus prevails, it remains an uphill battle for the scientific 

community to determine the extent to which global warming will impact people and their 

livelihoods; whereas, as the study shows, the general public are the only source 

significantly correlated to the disaster sub-frame. For sources involved in global warming 

debate, the findings could be relevant. Yet, sources who seek to advocate the importance 

of global warming legislation need to effectively communicate the fact that there is 

overwhelming evidence of global warming; as this study found, scientific consensus is 

followed by the increased framing of the issue along the economic benefit from climate 

change policy and the need for the U.S. to take a leadership position for the world to be 

able to deal with the issue.  On the other hand, sources who fight against climate change 

legislation may find framing the issue along economic harm and international 

responsibility mitigation an effective counterforce. 

 

Limitations and Future Study 

 The study has limitations that may set up the potentials for future study. One of 

the obvious limitations is the focus of this study on print media in general and national 

newspapers in particular to examine a national debate. While national newspapers have 

been found to have significant influence on other media (Lee, 2004; Reese & Danielian 

1989), national newspapers are likely to be unable to represent the full spectrum of global 
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warming reporting. Television news and the Internet - particularly news websites that are 

not related to the traditional media (television and print media)  should be included in 

future studies. Trumbo (1995) has stressed the importance of television, along with 

newspapers, in providing news and knowledge about global warming for other media and 

policy makers. In the meantime, the use of Internet sites as news sources has increased in 

leaps and bounds. While the Web sites of traditional media are similar in content to a 

large degree with their parent media, there is increasing use of internet-only news and 

blog sites which, to a large degree, cater to the partisan and younger audiences (Christen 

& Huberty, 2007). The importance of looking at the Internet-only news sites also lies in 

the fact that the migration of readers from the traditional media, particularly print media, 

to the Web threatens the future existence of conventional news media (Spencer, 2010). 

 In view of the importance of public relations literature in explicating the role of 

sources in news coverage, it is imperative to note here that the results do not portend the 

influence of sources on news content. Rather the results are limited to the analysis of 

news media content as guided by the public arena model. 

 There is a data analysis limitation to this study. The time series analysis only 

covers a time period of 22 years. Statisticians have suggested that an application of 

ARIMA modeling should include 40 to 50 observations (40/50 years when the time order 

is organized annually) in order to come up with the best fitting model (Box & Jenkins, 

1976; Hanke & Witchen, 2005). Because there are too few global warming stories before 

1988, conducting a time-series cross correlation analysis using a yearly basis over more 

than the time period in this study may not be feasible, because there should no missing 

values between observations to perform ARIMA modeling. One case in point is USA 
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Today; the newspaper did not have a single news story that featured global warming as 

the main issue in 1988. When there are too few or to no stories in one series, possible 

relationship of the series with another is very likely to be spurious. The way out will be to 

content-analyze framing at the paragraph level and to organize the time period of one 

series per several months or less, rather than a year. This limitation provides potential for 

future studies—research that will, however, require a greater amount of resources. 

 The fact that the study did not encompass 40 to 50 time lags may have made it 

harder to detect more significant patterns of relationships. Thus, this limitation may 

explain the presence of a number of lag 0 correlations, which statistically indicate a lack 

of clear direction. However, in taking theories and models into account, it is difficult to 

argue that such correlations simply show no causal relationship. Researchers in social 

studies have interpreted such results according to the expectations that the literature or 

past studies suggest (Lee, 2009: Pridemore & Chamlin, 2006). Hence, when the literature 

argues that series A and B either influence one another or A influences B, a lag 0 

correlation between the two has been interpreted likewise. 

 Yet, the fact that the time series CCF is able to examine directional relationships 

or flows in debate should lead us to consider applying the method to other mass 

communication issues that entail competition involving multiple sources. The issues 

might include those such as immigration and healthcare debates.  Analyses of those 

issues over a relatively long period of time may offer us new findings about the roles of 

sources and or the media in presenting or framing debate in media arena. 
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APPENDICES 

 

APPENDIX A 

Codebook 

A. Introduction 

This codebook is aimed at analyzing frames and sources in the news coverage of 

global warming from 1988–2009 by four U.S. national newspapers. Specifically, the 

codebook serves as a protocol for the author and other coder in identifying frames, sub-

frames, sources, and other variables, as outlined in methods section, to gather data that 

will be used for testing the hypothesis, responding to research questions, and other 

analyses that support the purposes of this study. The following definitions and criteria are 

used to select and to analyze the content to be placed under analysis. 

 

B. Global Warming News Stories 

Global warming stories are those whose main focus are on one of the following: 

global warming, climate change, greenhouse gas emission, the greenhouse gas effect, and 

greenhouse warming. Stories that discuss these issues only in passing and/or mention 

them as only one of a number issues discussed are not considered global warming stories. 

When a story has its lead focused on global warming/climate change, the story will also 

be selected for analysis even though it global warming/climate change does not appear to 

be central in the overall story. Stories about people who are featured as leading figures in 

climate change issues are also not considered to be global warming stories when the 

focus is on biography rather than global warming/climate change issue. News stories are 
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defined as all non-advertising content that includes staff and non-staff-produced (such as 

wire stories) news stories. News stories exclude editorials, opinions, letters to editors, and 

other items on the editorial pages. 

 

 I. News Story Search 

 To perform a news story search from January 1, 1988, to December 31, 2009, two 

search engines—Lexis-Nexis and ProQuest—will be used. Lexis-Nexis is the database 

used to retrieve news stories from the New York Times, Washington Post, and USA 

Today; ProQuest is the database used to retrieve the stories from the Wall Street Journal 

Eastern Edition. One at a time, each of the four keywords is used to retrieve stories from 

each newspaper. Each story from a newspaper must be unique. For example, two similar 

stories - one by the newspaper's own staff and the other from a newswire - only the story 

by own staff is included; when two of the same newswire or own staff stories appear even 

though they come with different headlines, only one is used. 

 

 II. News Story Selection 

 In addition to the definition of a global warming story, the selection of searched 

news stories to be studied includes the following: news stories to be selected are those 

seen to be considerably related or relevant to the global warming debate. To determine if 

the news stories to be included are relevant, the following must apply: 

1) The news story is mainly about global warming/climate change/greenhouse 

emission/greenhouse gas effect in North America. 
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2) The news story is mainly about global or international issues of global 

warming/climate change/greenhouse emission/greenhouse gas effect. 

3) If the news story is mainly about global warming/climate change/greenhouse 

emission/greenhouse gas effect outside North America, not about the U.S. or 

global/international issues, it, and its nut paragraph, features U.S. source/sources as the 

main sources. 

 

C. Unit of Analysis 

 The main unit of analysis is the nut paragraph of a news story. A nut paragraph is 

generally the same as the lead paragraph, which answers the most important questions 

regarding the who, what, when, where, why, and how of the story. However, when the 

lead paragraph does not provide the answers about the main facts of the story, the 

paragraph that has the main facts of the story will be selected as the main unit of analysis. 

The news stories that coders content-analyze already come with marks that indicate their 

nut paragraphs; the author is responsible for marking nut paragraphs. Coders are also 

required to look at paragraphs down in a story when the information in nut paragraph is 

found to be insufficient. A coder should also take news story title/headline take into 

account when the coder needs more information to determine coding. 

 

D. Identifying News Story Information 

Coding Initials: Initials of the coder who is coding the article 

Story ID#:  Identification number of each selected newspaper story 

Story Date:  Date that the story was published (Month/Day/Year) 
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Story Source:  Identification of the newspaper (e.g., NY Times, WAPO, USA 

Today, WSJ) 

Story Origin:  Identification of the story‘s origin: own reporter/writer/editor,  

   news wire, or others (contributors, guest writers). 

Reporter Beat:  Identification of the beat of news story reporter when identified by  

   the newspaper, such as science, business, politics, etc either  

   in the byline or information about the author at the beginning or  

   conclusion of the story; and or the reporter (by his name) is known  

   to focus on certain beat by his or her past stories.   

Story length:  Number of words in the story 

 

E. Coding Protocol 

This section is to provide guidelines for coding.  

I. General Guidelines: 

1). Read this codebook thoroughly. 

2). Read the entire nut (or main) paragraph that is underlined in each of a list of news 

stories assigned for coding. 

3). As much as possible, read a greater portion of the story especially the next few 

paragraphs down; this extra effort is particularly necessary when a coder is not clear 

about what frame, sub-frame, and or source category. 

 

II. The main variables to be coded are the main frames, sub-frames, tone of frame, 

and sources.  
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III. Frame Coding 

Coders content analyze the main frame of the nut paragraph that is underlined in each of 

a list of stories given to them (the author reserves the responsibility to mark the main 

paragraph because it takes journalism knowledge or good understanding of journalistic 

writing principles to identify that particular paragraph in a news story; the other coder 

may not have acquired similar knowledge). Coders then proceed to identify its sub-frame 

and tone of frame (advocate, skeptic, or neutral): 

I) For a nut paragraph to be identified with a certain frame and sub-frame and type of 

frame, the following must apply: 

1. The paragraph is presented along the idea, angle, or emphasis of the frame or sub-

frame as explained in below. 

2. The paragraph is presented more closely along the idea, angle, or emphasis in the 

explanation of the frame, sub-frame, and type of frame than those of other frames, sub-

frames, and types of sub-frames.     

 

IV. Frames and Sub-frames 

1) Scientific evidence frame: Global warming is presented in terms of scientific 

evidence matters; the frame is concerned with how scientific evidence demonstrates 

either support for or challenge against the notion of global warming, or how scientific 

evidence is used to support or contest a global warming notion or global warming policy.   

 Scientific consensus sub-frame: A frame that presents or emphasizes the idea 

that there is enough scientific evidence about the occurrence of global warming; there is 
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the need for a global warming policy, that most scientists agree about the phenomenon; 

more or new evidence is being discovered or other indications of support for a global 

warming notion based on consideration of scientific evidence.  

 Scientific uncertainty sub-frame: A frame that presents or emphasizes the idea 

that the scientific evidence remains questionable, insufficient, or inconclusive to suggest 

that global warming occurs; evidence is questionable, insufficient, or inclusive to suggest 

that global warming phenomenon requires policy or action; more evidence is required to 

suggest global warming/climate change does happen.  

 Scientific evidence-neutral sub-frame: Global warming/climate change is 

presented in terms of scientific evidence but the main emphasis does not suggest it is 

either an advocate sub-frame or skeptic sub-frame. 

 

2) Natural impact frame: A frame that is concerned with the impact of global warming 

or with the consequences of the phenomenon on nature, environment, and humans.  

 Disaster sub-frame: Global warming is presented as a phenomenon that could or 

would adversely impact nature or humans, such as coastal flooding, drought, 

environmental damage, and health problems; emphasizes the needs to avert disaster or 

potential disaster; projects future adverse effects of global warming/climate change. Ice 

breaking in the North Pole or South Pole is mostly presented as scientific evidence of 

global warming/climate change when story focuses on ice breaking itself rather than its 

impact such as higher sea levels.   

 Positive impact/No-impact sub-frame: Global warming is presented as possibly 

having a positive impact on nature and people, such as the suggestion that global 
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warming could improve agricultural productivity and could improve health because of a 

warmer climate; or the nut paragraph suggests that global warming has no significant 

impact or that its negative impact has been overstated.  

 Natural impact-neutral sub-frame: Global warming/climate change is presented 

in terms of question regarding its impact but the main emphasis suggests it is either the 

advocate sub-frame or skeptic sub-frame; global warming/climate issue is presented in 

terms of study or meeting (or discussion) about impact - with little indication of results 

going either way. 

 

3) Economic impact frame: A frame that presents global warming policy in terms of its 

consequences on economic or business matters. 

 Economic benefits sub-frame: Global warming/climate issue is presented in 

terms of how efforts to tackle global warming such as limits on gas emissions will 

translate into economic or business benefits such as sustainable economic development, 

economic efficiency or cost saving; global warming/climate change policy is good for 

business; could generate new business opportunities or jobs; global warming should be 

tackled because the costs of its impact will outweigh its benefits. 

 Economic harm sub-frame: Global warming/climate change policy or action is 

presented in terms of how limits on gas emissions will harm the country's economy or an 

entity's business performance; global warming/climate change policy is or will be 

detrimental to the ability of the U.S. to compete in the global market; it will affect 

consumers adversely such as higher gas, electricity or consumer goods prices. 
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 Economic impact - neutral sub-frame: Global warming/climate change policy 

is presented in terms of economic or business matters, but the main emphasis does not 

suggest it is either an advocate sub-frame or a skeptic sub-frame. 

 

4) National interest frame: The frame emphasizes that global warming or global 

warming policy is a matter that has consequences on national security and or energy 

independence. The two are often correlated to each other because energy issues have an 

impact on national security such as dependence on oil would have keep U.S. involvement 

in the Middle East ( as in the advocate sub-frame). 

 National security/energy independence benefit sub-frame:  Global 

warming/climate change phenomenon and its policy or action is presented in terms of one 

that will cut U.S. dependence on foreign energy or oil resources and, subsequently, will, 

for example, reduce U.S. involvement in the Middle East, thus enhancing national 

security.  

 National security/energy independence harm sub-frame: Global 

warming/climate change phenomenon and or its policy or action is presented in terms of 

an issue that could or will jeopardize national security (for example, cutting emissions 

could reduce military readiness because of limited energy availability, or put military 

facilities at risk because of possible emission inspection by international bodies); limited 

domestic energy sources will harm energy independence (for example, by limiting areas 

that could tapped, coal, oil, or gas), without which national security is put at risk. 
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 National interest-neutral sub-frame: Global warming/climate change issue is 

presented in terms of national security and or energy independence concerns but the main 

emphasis does not indicate it is either an advocate sub-frame or a skeptic sub-frame.  

 

5) Domestic politics/regulatory process frame: While other lines of framing also have 

to do with politics, the political/regulatory process frame is one that explicitly presents 

global warming/climate change policy in terms of U.S. domestic political policy, action 

or inaction, and or regulatory process. 

 Action/solution sub-frame: Global warming/climate change issue is presented in 

terms a suggestion, a call, or a proposal in support of policies, political actions, 

legislation or debate, regulations, or regulatory solutions to tackle global 

warming/climate change.  

 Inaction sub-frame: Global warming/climate change issue is presented in terms 

of a suggestion, a call, or the intention to oppose policies, political actions, or regulatory 

solutions to deal with the phenomenon; suggests that a proper course of 

government/public policy, or the need for political action, legislation, or regulation is 

unknown or not necessary; government/public policy should or could be delayed.   

 Domestic politics/regulatory process-neutral sub-frame: Global warming is 

presented in terms of political, legislation, policy, and/or the domestic political and or 

regulatory process pertaining to global warming, but it does not either advocate or go up 

against specific political actions, policies, or legislation.  
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6) International relations frame: A frame that primarily presents global warming as a 

matter of international relations (U.S. participation and or cooperation with international 

organizations or other countries), along with the question of whether or not the U.S. 

should play an active role in international efforts to tackle the phenomenon.  

 International leadership sub-frame: Global warming/climate change 

phenomenon and or its policy or action is presented in terms of a suggestion, a call, or the 

intention that the U.S. should play a role or work toward international treaty and or that 

U.S. participation is necessary to achieving progress in international efforts to deal with 

climate change.  

 International responsibility mitigation sub-frame:  Global warming/climate 

change phenomenon and or its policy or action is presented in terms of a suggestion, a 

call, or the intention that the U.S. should not be or cannot afford to be part of 

international treaty implementation unless the same requirements are imposed on other 

countries, including developing countries, because the U.S. will otherwise lose out to 

those countries by becoming less competitive in global markets. the U.S. should or 

cannot afford to be part of international effort because more work or research needs to be 

done to understand global warming/climate change.  

 International relations-neutral sub-frame: Global warming/climate change is 

presented as an issue that involves matters such as international negotiations, 

international treaties, cooperation among countries, or the matter that is being discussed 

in international forums, but does not indicate either an international leadership sub-frame 

or international responsibility mitigation sub-frame by the U.S. 
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7) Social progress frame: A frame that presents global warming in terms of questions of 

societal progress or the state of society, such as how a global warming policy or action 

could or should improve society; reduce consumption; change lifestyles; or societal 

progress is not relevant to global warming or change is not necessary because it is already 

a good/great society/nation. 

 Better society sub-frame: Global warming/climate change policy or action is 

presented in terms of how it could help the U.S. population to become a better society as 

it will lead people to have a higher quality of life, such as controlling carbon consumption 

and living a less wasteful lifestyle.  

 Great society/nation sub-frame: Global warming/climate change policy is 

presented in terms of suggestion or indication that U.S. is already a good/great 

society/nation; global warming/climate change policy is not relevant to societal progress. 

 Social progress- neutral sub-frame: Global warming/climate change is 

presented as a societal issue without any suggestions that a global warming policy can 

help social progress or not. 

 

8) Technology frame: A frame that emphasizes the role or implementation of technology 

or applied science in dealing with global warming.  This frame also takes into account the 

questions of policy regarding technology or applied science to determine if it is to be 

identified with advocate sub-frame or skeptic sub frame. Unlike political/regulatory 

process frame in which policy or regulatory process is the primary emphasis,  the 

questions of whether  technology should be coupled with policy is secondary emphasis in 

a story, in which use of technology or applied science is the primary idea. Examples are 
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stories based on statements by White House officials that call for the use or application of 

technologies as a cure to halt or slow global warming and the government should either 

support or not support mandatory cut of greenhouse gas emissions. 

 Technology solution with policy reform: Global warming/climate change issue 

is presented in terms of the use of technology or applied science in dealing with the 

phenomenon and or its impact with the need for a policy to cut gas emissions linked to 

global warming/climate change; call for the U.S. to develop applied science/technology 

to tackle global warming/climate change or catch up other countries in the development 

of clean technology. 

 Technology solution without policy reform: Global warming/climate change 

issue is presented in terms of the notion that technology or applied science is or would  be 

there in dealing with the phenomenon without a policy to mandatorily cut gas emissions 

linked to global warming/climate change.  

 Technology-Neutral sub-frame: Global warming/climate change is presented as 

an issue that needs or has to be dealt with the use of technology but does not indicate 

either support or rejection of policy or incentive to support its use. 

 

V. Tone of Frame 

After coding the main frame, and sub-frame of a news story, coders are to identify the 

story's tone of frame: 'Advocate', or 'skeptic', or ‗neutral. Coders need to look at the 

explication of each sub-frame above (frames and sub-frames section) and the following 

guidelines to code tone of frame.   
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Advocate: The advocate frame demonstrates support for the existence of global 

warming/climate change and the need for global warming/climate change effort to tackle 

the phenomenon as well as the benefits of having such policy for the society, economy, 

and country overall. 

 A frame whose sub-frame is one of the following belongs to the advocate frame 

category: 

 - Scientific consensus sub-frame: Its main frame - scientific evidence - is also to 

be coded as advocate because it shows support for the existence of global 

warming/climate change phenomenon and or support for global warming/climate change 

policy. 

 - Disaster sub-frame: Its main frame - natural impact - is also to be coded as 

advocate because it shows support for the idea of global warming/climate change 

existence in suggesting that the phenomenon would have adverse impact on nature or 

people. 

 - Economic benefits sub-frame: Its main frame - economic impact - is also to be 

coded as advocate because it shows support for global warming effort . 

 - National security/energy independence benefit sub-frame:  Its main frame - 

national interest - is also to be coded as advocate because it shows support for global 

warming effort. 

 - Action/solution sub-frame: Its main frame is to be coded as advocate because it 

demonstrates support for global warming effort. 

 - International leadership sub-frame: Its main frame is also to be coded as 

advocate because it shows support for (international) global warming policy. 
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 - Better society sub-frame: Its main frame - social progress - is also to be coded 

as advocate because it shows support for global warming effort. 

 - Technology use with policy reform: Its main frame - technology use - is also to 

be coded as advocate because it demonstrates support for global warming. 

 

Skeptic: Frames that demonstrate challenge, doubt, or rejection of the notion of global 

warming/climate change; global warming/climate change policy is not seen not necessary 

for now; global warming policy is rejected; global warming policy should be delayed 

because of doubt or rejection of  the global warming notion or because global 

warming/climate change issue is not an important issue because it will have little to no 

impact on people but will have significant impact on business or economy. 

 A frame whose sub-frame is one of the following belongs to the skeptic frame 

category: - Scientific uncertainty sub-frame: Its main frame - scientific evidence - is 

also to be coded as skeptic because it demonstrates doubt about global warming/climate 

change notion; it denies or rejects global warming notion; it challenges or rejects that the 

current scientific evidence is sufficient. 

 - Positive impact/No-impact sub-frame: Its main frame - natural impact - also to 

be coded as the skeptic because it shows little to no support, or raises doubt or skepticism 

about the suggestion that global warming/climate change would or could pose problems 

to the nature and or people. 

 - Economic harm sub-frame:  Its main frame - economic impact - is also to be 

coded as skeptic it raises doubt or no support for effort to deal with global warming; it 
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shows concern that global warming effort would or could harm the economy, businesses, 

or consumers. 

 - National security/energy independence harm sub-frame: It main frame - 

national interest - is also to be coded as the skeptic because it raises concern or no 

support for global warming effort  on suggestions that it would or could harm national 

security and or energy independence.  

 - Inaction sub-frame: Its main frame - domestic politics/regulatory process - is 

also to be coded as the skeptic because it emphasizes opposition to global warming 

policy or political action or expresses concern or doubt that global warming policy is 

needed.  

 - International responsibility mitigation sub-frame: Its main frame - 

international relations - is also to be coded as skeptic - because it emphasizes 

disagreement or opposition to (international) global warming policy 

 - Great society/nation sub-frame: Its main frame - social progress - is also to be 

coded as skeptic because it emphasizes doubt or no support for effort to deal with global 

warming/climate change on the notion that American society is already a good society 

who does not need global warming/climate change effort to progress. 

 - Technology use without policy reform: Its main frame - technology - is also to 

be coded skeptic because emphasizes no support for effort to tackle global warming on 

the notion that technology is or will always be there in case such a phenomenon does 

occur and that a effort or policy to encourage technology use is not needed.  
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Neutral:  The story simply describes a global warming issue with a certain frame but 

does not indicate either an advocate frame or skeptic frame.  

 All frames whose sub-frames are labeled neutral (see frames and sub-frames 

section) belong to the neutral frame category.  

  

VI. Sources: 

To determine a source category, the following must apply (in addition to the general 

guidelines): 

1). The content clearly indicates that the sources fall under a certain category of source. 

2). When a coder is unsure about what category a source belongs to, the coder is required 

to look for more information about that particular source by using search engines such as 

Google and or relevant websites. 

 

To determine a source is the main source, the following must apply: 

1). The source is mentioned in the main paragraph and or the story. 

2). The source can be linked to the frame/sub-frame. 

 

To determine a source is the second source, the following must apply: 

1). The source is mentioned next to the main source in the nut paragraph and or the story, 

or the source features more prominently than sources other than the main source. 

 

To determine a source is an advocate, skeptic, and neutral, the following must apply: 
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1). The main source in a story is an advocate when the story had its tone of frame 

identified as advocate, a skeptic when the tone of frame as identified as skeptic, and a 

neutral when the tone of frame is identified as neutral.  

  

The sources to be identified are as follows:  

1) Politicians/government officials: Sources who are identified or mentioned as U.S. 

politicians, government officials, governments or government bodies at all levels, leading 

political party figures or officials, and official documents. Government bodies mentioned 

as research or scientific agencies and scientists or researchers with the government are 

not included in this category. 

 

2) Scientists: Sources who are identified or mentioned as U.S. scientists, academics, 

professors, researchers, or scientific experts, either as individuals or those who represent 

government or non-government bodies related to global warming/climate change 

science/impacts. 

 

3) Business: Sources who are identified or mentioned as private company employees or 

executive, business, industry, trade organizations, industry associations, and 

organizations that are known to be directly controlled by one or more businesses or 

industries.  

 

4) Environmental groups: Sources that are identified or mentioned as non-governmental 

environmental groups/organizations (NGOs), environmental activists, conservationists, or 
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other mentions that refer to environmental groups; these include Sierra Club, WWF 

(World Wide Fund For Nature), Greenpeace, and other similar groups. Organizations 

such as World Resources Institute that focuses on environment is not included in this 

category because it functions and presents itself as a think tank. 

 

5) Think tank and interest groups (non environmental NGOs): Sources that are 

identified as organizations that generally engage in public policy advisory, policy 

advocacy, and policy debate for governmental and commercial clients or partners. 

Organizations that one can take as examples of think tanks are the Heritage Foundation 

on conservative side, the Brookings Institution on the more liberal side, and others that 

focus largely on certain issues such as the World Resources Institute (a think tank that 

focuses on environmental issues).   

 

6) General residents: U.S. general public, residents who cannot be classified under any 

of the other categories. 

 

7) Foreign officials: Government officials/delegates, politicians from countries other 

than the U.S., or officials of international bodies such as the United Nations (U.N.), Asia 

Pacific Economic Cooperation (APEC), European Community (EC), and other 

international associations.    

 

8). Economists/policy experts: Sources who are mentioned or identified as economist, 

(non-think tank) public policy experts, or others who are mentioned or identified as 
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experts not related to global warming/climate change science including academics or 

researchers but not mentioned or identified as members of think tank,  advocacy groups, 

and environmental groups. 

 

9). Other: Sources mentioned cannot be classified into one of the above. 

 

10). No attribution: No source can be identified with or linked to the main paragraph 

that contains the frame of story under analysis.  

 

F. Coding Sheet 

 1. Coding Initials (write your initial)       ___________ 

 2. Story ID# (write the story number     ____________ 

 3. Story date (write mm/dd/year)            ___________ 

 4. Story source (choose one): 

   1. New York Times 

   2. Washington Post 

   3. USA Today 

   4. Wall Street Journal 

 5. Story origin (choose one): 

   1. Own reporter 

   2. News wire 

   3. Contributor reporter/writer/editor 

   4. Other 
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 6. Reporter/editor beat (choose one when identifiable): 

   1. Arts 

   2. Entertainment 

   3. Business/Economy 

   4. Government,/Politics/National 

   5. Foreign 

   6. Sports, 

   7. Education 

   8. Environment/Conservation 

   9. Energy,  

   10. Weather 

   111. Health/Medical News 

   12. Science 

   13. Technology 

   14. Law 

   15. Other 

 7. Story length (number of words) ____________ 

 

 8. Frame (choose one): 

   1. Scientific evidence 

   2. Natural impact 

   3. Economic impact 

   4. National interest 

   5. Domestic politics/regulatory process  

   6. International Relations 

   7. Social Progress 

   8. Technology 

   9. Other 

 

 9. Sub-frame (Choose one): 

   1.1. Scientific uncertainty  
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   1.2. Neutral  

   1.3. Scientific consensus 

   2.1. No impact/positive impact 

   2.2. Neutral 

   2.3. Disaster 

   3.1. Economic harm 

   3.2. Neutral 

   3.3. Economic benefit 

   4.1. Security/energy independence harm 

   4.2. Neutral  

   4.3. Security/energy independence benefit 

   5.1. Policy inaction 

   5.2. Neutral  

   5.3. Policy action/solution  

   6.1. International Responsibility mitigation 

   6.2. Neutral 

   6.3. International leadership 

   7.1. Good/Great nation 

   7.2. Neutral  

   7.3. Better society 

   8.1. Technology use without policy incentive/reform 

   8.2. Neutral 

   8.3. Technology use with policy incentive/reform 

   9. Other 

 

10. Tone of frame: 

   1. Skeptic 

   2. Neutral 

   3. Advocate 

 

11. Main Source (source who is mentioned the first) (Choose one): 
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            1. Politicians/government officials 

   2. Scientist 

   3. Business 

   4. Environmental Group/Environmentalist 

   5. Think Thank/interest group 

   6. General public/residents  

   7. Foreign official 

   8. Economists/public policy experts 

   9. Other 

   10. No attribution 

 

12. Second Source (if any, mentioned after main source) (Choose one if any, leave it 

blank when no second source is mentioned): 

            1. Politicians/government officials 

   2. Scientist 

   3. Business 

   4. Environmental group/environmentalist 

   5. Think Thank/interest group 

   6. General public/residents  

   7. Foreign official/International agencies (other than   

       science/research) 

   8. Economists/public policy experts 

   9. Other 

   10. No attribution. 
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APPENDIX B 
 

Cross-tabulation of Sources by Frames 
 

 

Frame 

Source 
 

Scientist 
 

Politician/ 

Official 

 
Business 

 
Environmentalists 

 
Think- tank/ 

Interest Group 

 
General Public 

 
Foreign Official 

 

Scientific Evidence 

 

53% 

 

5.6% 

 

3.3% 

 

6.0% 

 

8.6% 

 

4.8% 

 

0.8% 
 

Domestic Politics/ 
Policy 

 

 
6.7% 

 

 
49.6% 

 

 
48.1% 

 

 
40.3% 

 

 
22.9% 

 

 
47.6% 

 

 
0% 

 

Natural Impact 

 

29.3% 

 

3.8% 

 

2.4% 

 

20.9% 

 

20.0% 

 

27.0% 

 

4.6% 
 

Economic Impact 

 

3.1% 

 

6.8% 

 

36.8% 

 

6.0% 

 

17.1% 

 

7.9% 

 

9.9% 

 

International Relations 

 

1.8% 

 

30.3% 

 

1.9% 

 

23.9% 

 

20.0% 

 

4.8% 

 

81.7% 

 

Technology 

 

6.1% 

 

2.8% 

 

7.5% 

 

1/5% 

 

5.7% 

 

3.2% 

 

3.1% 

p < .05 
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APPENDIX C 

 

 

Cross-tabulation of Sources by Sub-frames 
 

 

Sub-frame 

Source 
 

Scientist 

 

Politician/ 
Official 

 

Business 

 

Environmentalists 

 

Think- tank/ 
Interest 

Group 

 

General 
Public 

 

Foreign 
Official 

 
Scientific Consensus 

 

Scientific Uncertainty 
 

Policy Action 

 

Policy Inaction 

 

Disaster 
 

No Disaster /Positive Impact 

 
Economic Benefit 

 

Economic Harm 
 

International Leadership 

 
International Responsibility 

Mitigation 

 
Technology with Reform 

policy 

 
Technology solutions - 

no Reform Policy 

 
41.4% 

 

9.8% 
 

6.2% 

 

0.3% 

 

27.5% 
 

0.3% 

 
1.9% 

 

4.0% 
 

1.0% 

 
 

0.7% 

 
 

3.3% 

 
 

0.2% 

 
3.4% 

 

1.9% 
 

37.2% 

 

9.1% 

 

3.8% 
 

0% 

 
1.9% 

 

4.0% 
 

16.7% 

 
 

12.5% 

 
 

2.0% 

 
 

0.6% 

 
1.4% 

 

0.9% 
 

33.5% 

 

13.7% 

 

2.4% 
 

0% 

 
21.7% 

 

12.7% 
 

1.9% 

 
 

0% 

 
 

5.7% 

 
 

0% 

 
4.5% 

 

1.5% 
 

40.3% 

 

0% 

 

19.4% 
 

0% 

 
3.0% 

 

1.5% 
 

19.4% 

 
 

1.5% 

 
 

0% 

 
 

0% 

 
0% 

 

8.6% 
 

11.4% 

 

0% 

 

17.% 
 

0% 

 
2.9% 

 

8.6% 
 

14.3% 

 
 

0% 

 
 

2.9% 

 
 

2.9% 
 

 
1.6% 

 

3.2% 
 

41.3% 

 

1.6% 

 

22.2% 
 

3.2% 

 
4.8% 

 

1.6% 
 

4.8% 

 
 

0% 

 
 

3.2% 

 
 

0% 

 
0.8% 

 

0% 
 

0.8% 

 

0% 

 

4.6% 
 

0% 

 
3.8% 

 

3.8% 
 

53.3% 

 
 

6.9% 

 
 

2.3% 

 
 

0% 

p < .05        

 

 

 


