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This study employed deductive content analysis how

hydraulic fracturing, also known as fracking, in online

versions of elite American newspapers. The media sources

The New York Times, Los Angeles Times, and TheWashington

Postwere chosen as the best outlets to analyze to gain insight

into the print and digital media that influence public opinion

in the United States. A total of 349 articles published from

1851 to May 2014 were included in this study. The study

instrument was based on previous media framing studies,

including those on hydraulic fracturing and climate change

communication, in addition to observations of patterns noted

by the authors during an initial round of coding in the interest

of relevance. This study examined the tone in which media

coverage portrays hydraulic fracturing, thereby influencing

social perceptions of the practice. Significant findings from

the study are (a) hydraulic fracturing is presented by elite

news outlets through conflict, responsibility (blame), and

environmental concerns; and (b) water pollution was the

main concern portrayed in the articles, which presents

hydraulic fracturing mostly as a water-related issue while

leaving out other important aspects of natural gas extraction.
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T he increase in unconventional oil and natural gas
extraction—also known as hydraulic fracturing or

fracking—in the United States has spurred a national debate,
with supporters and opponents utilizing different mechanisms
to argue their position. Supporters of fracking have argued
that it will spur economic growth, lead to more secure
domestic energy supplies, and facilitate a rapid transition away
from carbon-intensive, coal-based electricity generation

(Boudet et al., 2013). Opponents of fracking, on the other
hand, have focused on its potential adverse impacts on public
health, the environment, and communities in close proximity
to these energy sources, as documented by many scholars and
some government agencies (Boudet et al., 2013; CDPHE, 2010;
Osborn et al., 2011; Perry, 2012; Stedman et al., 2012).

Portrayals of hydraulic fracturing in mainstream media
outlets can affect public opinion and influence important
policy decisions on horizontal drilling issues. The purpose
of this study is to extend the current knowledge base of
public opinion of hydraulic fracturing through a content
analysis of popular news media related to hydraulic
fracturing. Understanding what is portrayed in the media
to the public at large can provide insight into possible public
knowledge gaps as well as how the discourse around
hydraulic fracturing is shaped. This study explores the
media coverage of hydraulic fracturing as presented by
elite national news sources (The New York Times, The
Washington Post, and Los Angeles Times) to understand the
most salient issues for both sides of the hydraulic fracturing
argument.

What is Hydraulic Fracturing?

There are many shale rock formations in the United States
that hold a vast amount of oil and natural gas several miles
below the earth’s surface. Hydraulic fracturing (fracking) is
a technique for tapping unconventional oil and gas reserves
that are otherwise inaccessible. The process involves drilling
horizontally through a rock layer and injecting a pressur-
ized mixture of water, sand, and chemicals that fractures the
rock and facilitates the flow of oil and gas. The pressurized
mixture causes the rock layer to crack. These fissures are
held open by the sand particles so that natural gas from
shale can flow up the well (Hildenbrand et al., 2015). In the
early 2000s, energy companies began combining horizontal
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(directional) drilling with hydraulic fracturing to tap these
reserves (Armstrong et al., 1995).

A well completion might take a few weeks; it involves first
drilling, placing cement cases, and then fracturing the shale
itself, which is part of the completion phase. Although not
completely accurate, most individuals and media outlets
use the word fracking to describe the whole process. In
addition to fracking, other terms used to refer to hydraulic
fracturing are high-volume horizontal hydraulic fracturing
(HVHHF), hydrofracking, unconventional drilling, fracing,
horizontal drilling, and unconventional oil and natural gas
extraction.

Review of the Literature

Hydraulic Fracturing

The US is only behind Russia in shale oil resources and is
ranked fourth in shale natural gas resources after China,
Argentina, and Algeria. Nearly all of the natural gas
consumed in the United States is produced domestically;
between 2002 and 2012, shale gas increased from 3% to 40%
of the total production, and in 2012 shale production
accounted for 35% of domestic crude oil. This trend is
projected to continue in the next few decades (USEIA,
2014). Despite its significance in supplying domestic energy,
shale exploration is a polarizing topic. Supporters of
hydraulic fracturing assert its ability to safely secure energy
independence, increase jobs, increase real estate values, and
help the national economy. Nevertheless, Kinnaman (2011)
raised a number of concerns about the possibility that
economic benefits are overstated and short-lived because
much of the data in this topic is not peer-reviewed and is
funded by the oil and gas industry. Similarly, Barth (2013)
stated that “there are sufficient independent research
findings on extractive industry impacts to question the
claims commonly propounded by the industry, and
repeated by the press, that shale gas extraction will bring
prosperity to local communities” (p. 98).

There are a number of health and environmental concerns
related to hydraulic fracturing. Among the chief concerns is
groundwater contamination, which has been documented
in more than 1,000 cases in Colorado, New Mexico,
Alabama, Ohio, Texas, and Pennsylvania (Coman, 2012;
Fontenot et al., 2013; Hildenbrand et al., 2015). Hydraulic
fracturing requires millions of gallons of water per well (Fry
et al., 2012), which can impact many communities, urban
areas, and areas that experience droughts, such as Texas,

New Mexico, and California. There are many challenges in
handling the wastewater that flows back with the natural gas
after drilling—even after treatment, it remains radioactive
and toxic, making the disposal of wastewater and water
usage an area of concern (Fontenot et al., 2013; Osborn et al.,
2011). One solution to disposing of hydraulic fracturing
waste fluid is to inject it back into the ground; however,
earthquakes have been attributed this method of disposal
across the US (Ellsworth, 2013; Schultz, 2013). Burton et al.
(2016) concluded that the quality of groundwater may not
be directly associated with proximity to gas wells; however,
it is impacted by the high density of gas wells in an area
(p. 125).

The types of chemicals used in hydraulic fracturing have
been found to have “estrogenic, antiestrogenic and anti-
androgenic” properties, which can lead to an increased risk
of cancer as well as impaired fertility and impaired
development of reproductive organs (Kassotis et al., 2013).
These chemicals were found in the surface and ground
water in a heavily drilled area of Garfield, Colorado. Air
pollution is another concern; it results from direct and
escaped emissions on drill sites. Benzene, ethylbenzene,
toluene, and xylene are among the chemicals found in and
around drill sites’ ambient readings; these chemicals may
cause an increased risk of eye irritation, headaches, asthma,
acute childhood leukemia, acute myelogenous leukemia,
and multiple myeloma in people exposed to them (Brosselin
et al., 2009; Coons and Walker, 2008; Glass et al., 2003;
Kim et al., 2009; Kirkeleit et al., 2008; McKenzie et al.,
2012; White et al., 2009;). Jemielita et al (2015) found
an association between unconventional drilling and
increased inpatient rates within specific medical categories
in Pennsylvania. Specifically, dermatology, neurology,
oncology, and urology inpatient rates were higher. Aside
from human health, there are significant uncharted risks to
plants and animals (Souther et al., 2014).

Another concern related to hydraulic fracturing is climate
change. Howarth, Santoro and Ingraffea (2011) studied
methane emissions from shale gas. The study concluded
that “the footprint for shale gas is greater than that for
conventional gas or oil when viewed on any time horizon,
but particularly so over 20 years. Compared to coal, the
footprint of shale gas is at least 20% greater and perhaps
more than twice as great on the 20-year horizon and is
comparable when compared over 100 years” (p. 679). One
example of environmental effects of fracking is a natural gas
leak in the Aliso Canyon Underground Storage Field in Los
Angeles County, which affected the Porter Ranch commu-
nity. The Southern California Gas Company (SoCalGas),
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which owns and maintains the facility was unable to stop
the leak for nearly four months. Conley et al. (2016)
reported the amount of methane entering the atmosphere
from the leaking well makes it the largest of its kind
recorded in the US, pointing out that “single-point failures
of the natural gas infrastructure can hamper deliberate
methane emission control strategies designed to mitigate
climate change” (p. 1). Moore et al. (2014) exposed many
knowledge gaps related to natural gas acquisition, proces-
sing, and use. Although they pointed out some benefits to
using natural gas to replace coal, they also outline our lack
of knowledge about precisely how much methane leaks
yearly; therefore, estimates of the effect of natural gas
extraction on climate change can vary.

Lastly, hydraulic fracturing environmental regulations are
another point of debate. Many of the hydraulic fracturing
chemicals are toxic and carcinogenic, yet they are industry
trade secrets. In the US, such secrecy has been backed
by the 2005 “Halliburton loophole” (named after an
energy company headquartered in Houston, Texas), which
exempts hydraulic fracturing from many of the nation's
major federal environmental-protection laws, including the
Safe Drinking Water Act (Howarth et al., 2011, p. 272).
This also prevents researchers from fully understanding
environmental and human health impacts because they are
unable to access information regarding the chemicals used
in this practice, thus limiting our knowledge. Groundwater
contamination, seismic activities, air quality, long-term
effects of high methane content, radiation, carcinogenic
chemicals, the altering of ecosystems, climate change, and
human health effects are the main concerns related to
hydraulic fracturing discussed in the literature.

Hydraulic Fracturing in the News

Newspapers are a valuable means of communication for
millions of Americans for a wide range of issues, but for
health and risk information in particular (Evensen, Clarke,
& Stedman, 2014; Evensen and Clarke 2011; Vasterman
2005). The role of media in an issue like hydraulic fracturing
is to coherently communicate the facts to an audience.
Hydraulic fracturing is portrayed in the media according
to a set of frames that are dictated by the potential
benefits and/or consequences. A “frame” serves as an
organizing idea that provides meaning to issues and events
(Brewer and Gross, 2010). Frames help the audience
understand why an issue might be a problem, what might
have caused it, and the context in which the issue exists
(Nisbet, 2009). Framing also involves selecting some aspects

of the issue to present to the audience as well as making
specific aspects of issues and events more salient to the
audience (Entman, 2010).

The health and environmental issues presented by hydrau-
lic fracturing greatly overlap with studies focused on climate
change. We examined the climate change literature to
understand public shaping of knowledge on topics that
intersect with science, health, and politics; lead to policies;
and influence decision-making (e.g., Nisbet and Myers,
2007; Nisbet and Mooney, 2009; Nisbet and Scheufele, 2009;
Nisbet et al., 2002). Coverage of environmental issues most
often focused on conflict surrounding the issue, even when
there is scientific consensus on the topic (Antilla, 2005;
Dispensa and Brulle, 2003; Lahsen, 2005; Zehr, 2000). When
analyzing media content, Davis and Hoffer (2012) found
that news accounts of hydraulic fracturing as a “game
changer” have become increasingly troublesome because of
known environmental impacts (p. 237). Their study focused
on policy and decision-making issues.

Another approach to content analysis was applied by
Evensen, Clarke, and Stedman (2014), who examined
local newspapers coverage of hydraulic fracturing in the
Marcellus Shale. Much like the present study, they focused
on environmental, economic, and social aspects of shale gas
development. Their theoretical lens was social representa-
tion, which they defined as “complex ideas, processes, and
objects translated into common sense that is accessible and
applicable in everyday life (Wagner and Hayes, 2005),” thus
making the unfamiliar familiar (as cited in Evensen, Clarke,
and Stedman, 2014, p. 66). Their study focused on two key
aspects of analysis: what is represented (content of articles)
and valence of the representations (positively, negatively, or
neutrally). Similarly, Jacobson et al. (2012) used frame
valence in a content analysis of newspaper coverage of the
Florida panther. The frame valence gave them insight into
the public discourse and assessment of risk perception in
relation to conservation of the species.

Research Questions

Aside from their national elite status as gatekeepers of
national news, the geographical location of the media
selected for this study (The New York Times, The
Washington Post, and Los Angeles Times) is also relevant.
New York was undergoing a controversial ban on hydraulic
fracturing during the analysis period of this study, which
might have contributed to the higher number of fracking-
related publications in The New York Times compared
to the other news sources chosen for this study. To date,
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New York is the first and only state to ban hydraulic
fracturing altogether. Los Angeles is a heavily drilled area,
and Washington, DC is where many regulations and
policies are made in regards to oil natural gas extraction.
The location of each newspaper might reveal differences in
local perspectives and events, although collectively they
shape a national debate from the 3east and west coasts.

The intention of this study was to examine whether the
news outlets chosen for this study differ drastically in tone,
thus how they collectively represent hydraulic fracturing
was of particular relevance to this study. Through a
carefully developed instrument and the information avail-
able in the literature, the following exploratory research
questions were posited:

1. How do tones of the articles differ between media
outlets?

2. Which issues were most salient among all three media
outlets?

The way that elite online newspapers present the issue of
hydraulic fracturing is relevant. It is a complex and
controversial process, surrounded by discourses of scientific
jargon, policy, and opinions. Insight into journalistic
approaches and public opinion will enhance the existing
literature on news coverage of hydraulic fracturing.

Methods

Coding

The instrument used for our content analysis of online
newspaper articles was developed by the authors through
their readership of 40 randomly chosen articles from the
sample, and from three instruments from other scholars:
(a) Semetko and Valkenburg (2000); because their approach
to measuring whether frames were present in an article was
exploratory, their instrument was an appropriate basis for
the present study; (b) Nisbet (2009), whose instrument was
developed to measure framing of climate change and
environmental issues; and (c) Beresford (2014), whose study
measured framing in regards to hydraulic fracturing in the
United States and in Europe. Additionally, many items in
the instrument overlap with Evensen, Clarke, and Stedman
(2014), a study that analyzed newspapers coverage of
hydraulic fracturing in the Marcellus Shale.

Environmental topics were the most detailed, with many
sub-codes, while moral topics were the least detailed. This
reflects observations made by the authors when reading

selected articles while constructing the codebook, i.e., their
salience was also noticeable through inter-rater reliability.
The tone of the paper was coded as positive or negative
according to whether the content of the article had an
obvious stance (for or against hydraulic fracturing), and
neutral when there was a balanced presentation of
arguments showing both sides.

Codebook

A codebook was constructed that consisted of seven frames
to identify different elements of hydraulic fracturing
comprising a total of 29 items. Each main frame is made
up of a number of items that highlight the conceptual
framework. Frames were coded in two ways, first if the
frame identified was present in the article, it received a 1 (for
“yes”), and if it was not present, it received a 0 (for “no”).
Next, the number of times a frame was mentioned was
summed to create a second variable. Each of the frames are
operationalized in the section below.

The “conflict” frame consists of four items that identify
technical uncertainty (technical questions remain unanswered
about the ways the practice could contaminate drinking water,
the extent to which it already has, and what the industry could
do to reduce the risks); disagreement between parties/
individuals/groups (that would reflect two sides of the story);
conflict of interest (such as an elected official making
regulations about hydraulic fracturing if he/she is a stake-
holder in the industry); and conflict regarding transparency
(such as disclosure of hydraulic fracturing fluids/chemicals).

The “human interest” frame consists of four items that
highlight personal stories that put a human face on the
issue; human health problems that have or may occur;
whether the story was written in a way that generates
feelings of compassion, outrage, empathy, caring, or
sympathy, or portrayals of celebrities speaking for or
against hydraulic fracturing.

The “economic consequence” frame is broken into two sub-
frames. First, six economic benefits are identified, which
include lower energy prices, more jobs, energy security, the
promise of continued economic growth, and personal gains
(e.g., land lease income, local business growth). Next, five
economic costs are identified, including negative financial
consequences to individuals or communities (such as
loss in real estate value), skewed economic benefits (e.g.,
the economic benefits were primarily for large business),
and fossil fuel “lock in” (worry that shale will nudge out
investment in renewables).
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The “morality” frame consists of two items, which center on
personal boundaries not respected, such as eminent
domain, broken promises, and/or religious tenets.

The “responsibility” frame includes six items that tap public
accountability and governance (e.g., policy, transparency,
proper science for decision-making), insufficient regula-
tions (such as exemption from the Energy Policy Act),
misrepresentation of constituents, industry rule-breaking,
and government responsibility for negative outcomes.

The “environmental” frame (which includes human health)
is the largest frame and includes 19 items that identify risk
and harm: seismic activities; water contamination; air
pollution; truck traffic/noise; hydraulic fracturing fluid
disposal/environmental clean up; water usage, radiation,
chemical/toxic pollution and exposure to humans; effects
on wildlife; water usage; mention of injection wells;
industrialization of rural communities; hydraulic fracturing
as a bridge fuel; and specific cases of water contamination.

Sample

The current research explored media coverage of hydraulic
fracturing as presented by elite national news sources in their
online versions: The New York Times, The Washington Post,
and Los Angeles Times. The media outlets chosen have
a national elite status as gatekeepers of national news
(Carpenter 2007; Dearing and Rogers, 1996; Eyck and
Williment, 2003; Kiousis, 2004; Lazic, 2013; Luther and Zhou,
2005; Reese and Danielian, 1989; Rogers and Chang, 1991).

A search was performed on each newspaper’s website for
articles published from 1851 to May 2014 that contained the
words “fracking,” “natural gas,” and “hydraulic fracturing,”
which had to appear in the headline of the article in order to
ensure that the most pertinent articles were found. The
earliest article analyzed in this study was published in The
New York Times onMay 7, 2009, and the latest was published
in the Los Angeles Times on April 25, 2014. Articles from the
LA Times and The Washington Post were retrieved from the
LexisNexis database because their websites did not have
archives available. The New York Times articles were
retrieved from that publication’s website, which has a
permanent online archive with a search feature.

Articles focused on international news were removed
because the scope of this study is to examine framing
within the US; articles that were not exclusively about
hydraulic fracturing (e.g., were about energy and mentioned
hydraulic fracturing) were also excluded. Every article

found in the search that focused on the topic of hydraulic
fracturing in the US was coded in full and included in the
study. After deleting duplicates, international news, and
articles that were not solely focused on hydraulic fracturing,
we coded a total of 349 articles: 244 out of 354 articles found
were selected and coded from The New York Times; 45 out
of 67 from The Washington Post, and 60 out of 73 from the
Los Angeles Times. Articles that were not solely focused on
hydraulic fracturing appeared because we searched for any
of the words, e.g., when using the keywords “natural gas,”
articles containing only “natural” or only “gas” in the
headlines were presented in the search results.

Opinion pieces, which include letters to the editor, editorials,
and opinion columns, provide a critical place in public
discourse and have a wide reach (Hoffman and Slater, 2007).
Opinion pieces were coded in order to evaluate whether they
differ drastically from journalistic pieces. Proponents and
opponents of hydraulic fracturing might represent it
differently, emphasizing the benefits or dangers of hydraulic
fracturing accordingly. By including opinion articles in the
sample, the authors are guided by the view that “ideals of a
vibrant public discourse suggest that intellectual richness and
complexity can and should be found in such public
expressions of opinion” (Hoffman and Slater, 2007, p. 60).
Furthermore, opinion articles showcase what people consider
of most importance because they are required to voice their
thoughts concisely (Kristiansen and Zanna, 1988).

All framing, issue attribute, and tone variables used in this
study were determined after reading each story in full.
There is a noticeable discrepancy in the quantity of articles
published per newspaper, with a far greater number
published in The New York Times than the other two
newspapers. It is also worth noting that there were few
opinion articles in all three newspapers, possibly due to the
ability to comment on some of the articles online.
Comments made under each article were not included in
this study. The data were coded using a Qualtrics survey
created by the authors that contained the full instrument,
requiring one entry per article. Each article was read
thoroughly while concurrently marking the Qualtrics
survey (instrument).

Analysis

Inter-Rater Reliability

The data presented in this paper were coded by two
individual coders using a single codebook that was developed
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prior to the analysis. In order to ensure that the coding was
consistent, 30 articles were initially coded, and an inter-rater
reliability test was run to identify the agreement between the
two reviewers. A Krippendorff’s alpha statistic (Hayes and
Krippendorff, 2007) of 0.80 was used as a cutoff for
satisfactory agreement for each of the items coded within
each frame. Inter-rater reliability tests found that satisfactory
agreement was present in over 91% of the cases. Of the five
cases where inter-rater reliability was lower than expected,
the Krippendorff’s alpha ranged between .66 and .79.
Individual coders met to discuss small inconsistencies in
the coding and then completed the coding of the articles.

Analytic Strategy

Data were analyzed by running univariate descriptive
statistics and bivariate analyses. General linear model
(GLM) regression analyses were used to determine if the
proportion of articles differed by media outlet (The New
York Times, Los Angeles Times, and The Washington Post)
or type of article (opinion versus factual). Multiple
comparison post hoc tests were conducted to identify
differences between groups. A chi-squared test was
employed to understand the relationship between the tone
of the article (positive, neutral, or negative) and the type of
media outlet.

Results

Table 1 displays the descriptive statistics encompassing the
media outlets, type of article, tone of the article, and the
proportion of articles that use the six frames identified in
the coding for all 349 coded articles. Most of the articles
coded were published by The New York Times (69.9%), and
46.4% portrayed hydraulic fracturing from a neutral
standpoint compared to a positive (16.0%) or negative
(17.2%) standpoint. Most of the articles were news stories
(72.5%) rather than opinion pieces (27.5%).

Difference in Frames by Media Outlet

Table 2 displays the results of the GLM regression analysis
to examine the first research question related to the type of
frames used and the tone of articles across the three
different media outlets. The columns represent the propor-
tion of articles that contain each frame by media outlet.
A Levine’s equality of means test indicated that group
variances were not equal; therefore, we report the
Games-Howell multiple comparison post hoc test statistic.
The letters in superscript indicate where significant

differences in the Games Howell multiple comparisons
post hoc test.

The Washington Post made significantly greater use of the
economic benefits frame (77.8% included this frame) com-
pared to the Los Angeles Times (40.0%) and The New York
Times (50.8%) (Games Howell p<0.05). The Los Angeles
Times made significantly greater use of the human interest
frame (53.3% of the articles included it) compared to The
New York Times (35.7%) (Games Howell p< 0.05).
Similarly, the Los Angeles Times also made greater use of
the environmental frame (96.7% compared to 85.7%) and
the conflict frame (96.7% compared to 86.1%) compared to
The New York Times. The Washington Post did not differ
significantly from The New York Times or the Los Angeles
Times with regard to these frames (Games Howell p< 0.05).

Differences in Tone of Article

Table 3 displays the results of the GLM test for differences in
the tone of the article by the frames used to describe
hydraulic fracturing by media outlet. Again, the equality of
means test indicated that the Games-Howell multiple
comparison test statistic should be reported in the table.

Articles that placed hydraulic fracturing in a more positive
light were less likely to use a morality frame (22.1%)
compared to articles that were more neutral in orientation
(6.2%) (Games-Howell p< 0.05). Economic benefit frames

Table 1. Descriptive statistics

Characteristic n Percentage

Media outlet
The New York Times 244 69.9%

The Washington Post 45 12.9%

Los Angeles Times 60 17.2%

Tone of the hydraulic fracturing story
Positive 56 16.0%

Neutral 162 46.4%

Negative 131 37.5%

Hydraulic fracturing frames present
Morality frame 45 12.9%

Human interest frame 133 38.1%

Environmental frame 305 87.4%

Conflict frame 309 88.5%

Economic benefits frame 183 52.4%

Economic costs frame 76 21.8%

Responsibility frame 309 88.5%
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were used more when the article portrayed hydraulic
fracturing more positively (Games-Howell p< 0.05) and
the economic cost frames were employed more when the
article portrayed hydraulic fracturing in a more negative
light (Games-Howell p< 0.05). The responsibility frame
and environmental frame were used more often when
the article placed hydraulic fracturing in a more negative
light (Games-Howell p<0.05).

Discussion

This study employed deductive content analysis to analyze
the frames used in online versions of elite American
newspapers. The media sources were chosen as the best
venues to gain insight into print and digital media that set
the agenda for public opinion in the US. Many scholars
have identified The New York Times (NYT), Los Angeles
Times (LAT), and The Washington Post (TWP) as vital
sources in national news coverage with an international
influence (Carpenter 2007; Dearing and Rogers, 1996; Eyck
and Williment, 2003; Kiousis, 2004; Lazic, 2013; Luther and
Zhou, 2005; Reese and Danielian, 1989, Rogers and Chang,
1991). Before proceeding, it is important to note that 70% of

the articles were from the NYT, which means the topic itself
was not significant or salient in the other two news outlets.
Therefore, although unintentionally, our analysis is heavily
representative of the NYT.

Our first research question was whether frames and tones
differ among news outlets. There were frame similarities
between The New York Times and the Los Angeles Times,
and a noticeable difference between these two outlets and
The Washington Post. Specifically, the economic benefits
and positive tone were much more common in TWP,
indicating its stories were more favorable towards hydraulic
fracturing than the other two outlets. The LAT emphasized
the human interest, environmental, and responsibility
frames slightly more than the other two outlets; however,
as a whole it was comparable to the NYT. This is a reflection
of the findings from much of the literature on climate
change news coverage, which shows a divided country in
terms of perception and opinions (Nisbet, 2009).

Our second research question addressed the most salient
frames across all outlets. Our findings reflect that hydraulic
fracturing is presented by the selected news outlets as an

Table 2. GLM Regression Identifying Differences in Frames Used by Media Outlet

New York Timesa LA Timesb Washington Postc Test Statistic P Value

Morality Frame 11.1% 18.3% 15.6% 1.29 0.35

Human Interest Frame 35.7%b 53.3%a 31.1% 3.78 0.02

Environmental Frame 85.7%b 96.7%a 84.4% 2.88 0.06

Conflict Frame 86.1%b 96.7%a 91.1%a,b 2.86 0.06

Economic Benefits Frame 50.8%c 40.0%c 77.8% 8.08 <.001

Economic Costs Frame 20.1% 30.0% 20.0% 1.44 0.24

Responsibility Frame 87.3% 96.7% 84.4% 2.53 0.08
a,b,c Games-Howell Post Hoc Test indicate significant difference in multiple comparisons at the p< .05 level.

Table 3. GLM Regression Identifying Differences in Frames Used by Tone of Article

Positivea Neutralb Negativec Test Statistic P Value

Morality Frame 10.7% 6.2%c 22.1%b 8.70 <.001

Human Interest Frame 23.2%c 32.7%c 51.2%a,b 8.70 <.001

Environmental Frame 73.2%b,c 90.1%a 90.1%a 6.25 0.01

Conflict Frame 78.6% 88.9% 92.4% 3.74 0.05

Economic Benefits Frame 71.4%b,c 48.8%a 48.9%a 4.92 <.001

Economic Costs Frame 7.1%c 17.9%c 32.8%a,b 9.33 <.001

Responsibility Frame 67.9%b,c 89.5%a 96.2%a 17.04 <.001
a,b,c Games-Howell Post Hoc Test indicate significant difference in multiple comparisons at the p< .05 level.
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issue equally represented by conflict, responsibility, and
environmental concerns. Previous studies (e.g., Lazic, 201;
Neuman et al. 1992; Semetko and Valkenburg 2000) found
that the three most prominent frames across the literature
were conflict, responsibility, and economic, suggesting that
hydraulic fracturing stories in the newspapers selected for
this study are presented with a much greater emphasis on
environmental rather than economic issues. This finding
could indicate that environmental concerns perhaps are
heavily linked to responsibility and conflict because we
coded these frames with focus on blame and disagreement
in regards to government and the industry, which are
shaping policies and taking actions that affect the environ-
ment. It is worth noting that water pollution was far more
prevalent than any other environmental attributes, which is
consistent with the findings of Bailey and Lee (2012). This is
significant because air pollution, earthquakes, and health
effects are well documented consequences, but somewhat
less regarded in comparison to water, shaping the debate of
hydraulic fracturing mostly as a water issue. The authors
speculate that is due to the tangible impact of water
pollution (e.g., people lighting water on fire, foul and dark
water shown in pictures).

Conflict represents disagreement between parties, uncer-
tainty regarding procedures, and/or two distinct sides of the
same story. For example, excerpts from a NYT article
published on October 16, 2009, titled “Shale and Our
Water” (http://www.nytimes.com/2009/10/17/opinion/
17sat1.html?_r=0) clearly show conflict between the nation’s
need for natural gas and the dangers associated with
acquiring it: “If done carefully — and in carefully selected
places — drilling should cause minimal environmental
harm;” “Accidental leaks could threaten public health and
require a filtration system the city can ill afford;” “Natural
gas is vital to the nation’s energy needs;” “The dangers are
particularly acute in the Marcellus Shale… Getting
the gas out will require far more water and heavy doses of
chemicals. While the rules would require drillers to take
special precautions in the watershed, there are too
many points — from the delivery of the fluid to the
drilling site to the removal of spent fluid after it surfaces —
where poisoned water could escape into the water
supplies.”

Responsibility, another prominent representation of
hydraulic fracturing, in the context of this study means
blaming the industry or government officials/agencies for
negative outcomes, presenting the 2005 Energy Policy Act
(i.e., the Halliburton loophole) as a problem, and/or the
need for new regulation. For example, excerpts from a LAT

article published on April 9, 2014, titled “Ohio Fracturing
Operation Shut fter Quakes; The Small Temblors Stir
Questions about a Link to the Drilling” (ProQuest
document ID: 1508619116) demonstrate that scientists blame
the oil and gas industry for earthquakes: “Areas in the
central and southern U.S. have seen a 20-fold increase in
small earthquakes during the last few years,
and federal scientists have said the boom in drilling for oil
and natural gas has been a contributing factor;” “‘The
epicenters are right where they are doing the work,’ said Ray
Beiersdorfer, a Youngstown State University geology
professor… Hilcorp Energy Co. said one of its 7,900-foot-
deep wells at Carbon Limestone Landfill in Poland, Ohio,
had already been subject to hydraulic fracturing without
incident;” “The oil and gas industry has maintained that the
link between drilling and earthquakes is weak;” “A couple of
large earthquakes in 2011 were linked to the opening of a
wastewater injection drill in Youngstown, according to
seismologists at Columbia University's Lamont-Doherty
Earth Observatory.”

Environmental factors such as water contamination,
seismic activities, water usage, smog, and health concerns
among others were represented as strongly as conflict and
responsibility among the articles. Excerpts from an
article published on June 6, 2006, in TWP titled “Fracturing:
How Risky?” (ProQuest document ID: 1364888274) demon-
strate some of these concerns. “Two years ago, the state's
Division of Oil, Gas and Geothermal Resources admitted in
a letter that it was ‘unable to identify’ where and how often
fracturing occurs, how much fresh water is being used for it
— though it estimated about 70,000 barrels per well —
whether it is being carried out safely or what chemicals are
being used;” “There have been ongoing concerns in other
parts of the country that fracturing might taint groundwater
and pollute the air. California has two additional worries:
how much of the state's scarce water supplies can be spared
for fracturing, and the potential for earthquakes.”

The aspects used in reporting hydraulic fracturing served as
indicators, in essence demonstrating salience and selection
(Entman, 1993, p.52). The predominance of conflict,
responsibility, and environment frames suggest that many
uncertainties and disagreements in regards to hydraulic
fracturing are more salient than economic benefits, negative
economic outcomes, human interest, or morality in the
national debate. This finding could indicate that hydraulic
fracturing is confusing to the audience due to the polarity of
arguments presented by the media outlets analyzed and its
technical complexity. It could also indicate that despite
alarming findings available in the literature (e.g., Kassotis
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et al., 2013) in regards to possible repercussion for human
health, the media outlets analyzed did not bring that aspect
to their audience’s attention (56 times out of 349). Similarly,
while the scientific literature points out serious environ-
mental consequences beyond water contamination, the
news outlets analyzed focused heavily on water (246 times
out of 349). This saliency is not surprising; however, it
shows that there are many gaps that have yet to be
addressed on a national level, and brought to the public’s
attention in regards to hydraulic fracturing.

Finally, the valence of the articles as a whole was neutral,
which denotes objectivity on the part of journalists and the
news sources. However, there was a prominent disparity
among individual frames. Environmental, conflict, and
responsibility frames had notable negative valence, while
economic benefits were presented as distinctly positive.
Because the negatively represented frames were also the
most frequent overall, this finding is significant due to
the inherent power negative frames have to persuade
(De Vreese, 2010). However, more research on the public’s
perception of hydraulic fracturing is needed in order to
further examine national newspaper’s influence.

In conclusion, this study has demonstrated that a significant
portion of reporting was focused on conflict and responsi-
bility; which means the stories tend to present arguments pro
and against hydraulic fracturing concurrently while blaming
a responsible party (in this case coded as the government
and/or the industry) for the negative consequences. This
study has also showed persistent environmental concerns,
especially in regards to water contamination.

Limitations and Future Studies

This study is limited to only three mainstream newspapers’
online publications, and the findings can only be attributed
to these sources, rather than presented as generalized
findings. The newspapers chosen for this study have a help
section on their websites that make the same claim, worded
slightly differently. They claim that all articles are the same
in print and online versions, however, the online versions
may have added blogs, videos, and interactive features. The
online reach has a wider audience, making any accounts of
geographic discrepancies difficult to predict.

In order to better understand how hydraulic fracturing is
presented to the public it is recommended to extend future
studies that include local newspapers, social media, as well
as television and radio. While this exploratory framing

analysis provides valuable insight, further research is still
needed in order to fully grasp the hydraulic fracturing
debate presented by the media, and its impact on the public
at large.
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