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Shale Gas Explained
•	 What it is. Natural gas formed from the decomposition 

of organic matter that, over millions of years, is exposed 
to high temperatures and pressures beneath the Earth’s 
surface. 

•	 Where it is found. Shale gas is found within shale 
formations developed when minerals combine with 
organic material.

•	 Why it matters. The low permeability of the shale 
prevents the gas from migrating out of the formation 
and collecting in traditional gas reservoirs. Modern 
drilling and fracturing techniques now allow the 
extraction of gas from these shale deposits; technically 
recoverable shale gas resources are estimated at more 
than 7 trillion cubic feet.1

•	 How we get it. Shale formations are generally 
horizontal, making conventional vertical drilling less 
effective. Modern drilling methods allow for horizontal 
drilling along the shale seam. Once drilled, the well is 
typically encased. The shale seam is perforated and 
then flooded with high-pressure hydraulic fracturing 
(fracking) fluid of approximately 95 percent water, 
4.5 percent proppant particles, and 0.5 percent chemical 
additives. The proppant particles keep any fractures 
within the shale from closing, thereby allowing gas to 
flow from the formation. Once fractured, the well is 
cleaned out and production tubing inserted to allow gas 
recovery at the wellhead. 

•	 What it means. The ability to extract shale gas has 
increased global gas resources by nearly a third, with 
many shale gas deposits located in North America. This is 
crucial for the US energy industry and for global energy 
considerations.
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An increased understanding of the public’s knowledge, 
attitudes, and behaviors about shale gas will help to clarify 
options for public policy and may identify other energy-
related public perception issues requiring study. An example 
of a possible research direction we consider in this brief is 
the extent to which the public has grasped a link between 
the use of shale gas and the resulting personal environmental 
and economic costs or benefits. We discuss theoretical 
considerations that can inform a research agenda, including 
constructs from psychological and behavioral theory. We also 
discuss next steps aimed at developing a research agenda that 
can help provide statistically reliable estimates and in-depth 
context of knowledge, attitudes, and behaviors related to 
shale gas. Finally, we identify four priorities as the field moves 
forward: transparency, evidence-based decision making, clear 
communication, and civic engagement.
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Shale Gas Overview
The energy sector continually faces challenges related to 
affordability, environmental impact, and security of supply. 
New sources of inexpensive, abundant shale gas and oil 
are forcing the energy industry to reconsider the overall 
energy mix in the United States. The US Energy Information 
Administration, part of the Department of Energy, projects 
that shale gas will be the principal source of natural gas 
production over the next 25 years, eventually outstripping all 
other production sources combined. However, this shift carries 
risks: the newfound availability of extractable shale gas in 
North America and the associated, unconventional production 
techniques are driving new discussion about the environmental 
and societal impact created by these new resources. 

Shale gas is a potential disruptor to the energy industry and 
associated sectors because of its relative abundance and low 
cost. Although it continues to require significant investment, 
shale gas energy production is making a major contribution to 
future energy security, foreign policy formulation, and the US 
trade balance, in addition to driving down the consumer cost 
of natural gas. Furthermore, natural gas combustion liberates 
the least amount of carbon dioxide (CO2) of any fossil fuel: as 
one example, its CO2 emissions are 40 percent lower than those 
from combusting bituminous coal. By upgrading coal-burning 
facilities to use natural gas, US CO2 emissions dropped by 
approximately 430 million metric tons from 2008 to 2013.2 

Hydraulic fracturing (fracking), the process of drilling 
and injecting pressurized fluid into the ground in order to 
fracture shale and release contained natural gas, remains a 
hotly contested issue. Flowback fluid, the dust from proppant 
particles, chemicals used in the fracturing process, and 
uncaptured hydrocarbons may migrate to surrounding areas. 
Methane, the main component of shale gas, has a global 
warming potential (GWP100) around 28 times that of CO2,3 
meaning that any release of shale gas to the atmosphere has a 
greater greenhouse effect than the CO2 that would have been 
generated from burning it. The deep disposal of fracking-related 
wastewater has also been tied to significant increases in seismic 
activity.4 Finally, shale gas development requires costly updates 
to infrastructure.

Public Understanding and Perceptions Related to 
Shale Gas 
Future policy on shale gas discovery, development, and 
regulation will benefit from behavioral science and public 
opinion research. Such a stance, in fact, is consistent with 
the executive order issued by the White House in September 
2015 in direct support of applying behavioral science to policy 
issues.5

Public understanding of (1) shale gas and oil as an energy 
source and (2) the process of hydraulic fracturing that has 
enabled extraction in recent years is vital for inquiry. Such 
understanding could facilitate or hamper public policy, 
commercial development, and consumer demand. Yet we 
know that public conception of energy is often outdated, 
inaccurate, or limited.6-10 Moreover, public opinion regarding 
policy concerns in the United States tends to be fluid and to 
evolve over time.11,12 Present public understanding does not 
necessarily forecast what public understanding will be in a 
decade. 

Researchers should embrace a longitudinal perspective and 
remain open to the possibility that any single study may offer 
us only a snapshot of an evolving public mindset. For example, 
Boudet and colleagues found that the majority of people 
they interviewed had heard little or nothing about hydraulic 
fracturing and did not report having a firm stance for or 
against the practice.13 The extent to which people actually 
comprehend the mechanics of fracturing and the possible 
roles for shale gas in the world economy also remain empirical 
questions, as Rao notes.14 

At least four dimensions of potential social science research 
related to shale gas are relevant to forecasting citizen and 
policymaker decision-making and to shaping public policy: 

1.	 Description of who believes what regarding shale gas as an 
energy source

2.	 Studies of how shale gas has been depicted in prominent 
information environments

3.	 Research on the extent to which social movements against 
or for shale gas have developed or will develop over time

4.	 Work to understand the extent to which key actors in shale 
gas development and policy enjoy public perceptions of 
trust and credibility

Recent peer-reviewed papers on shale oil and gas production 
perceptions—for example, Boudet et al.13 and Theodori et 
al.15—suggests prevalent uncertainty among laypersons, 
although Raimi and Leary16 point to some instances of 
entrenched and extreme views. Many respondents have 
acknowledged the potential benefits of hydraulic fracturing, 
yet most also favor regulation to ensure that health and 
environmental concerns are addressed.17-19 Krupnick and 
Siikamaki found general willingness to pay to mitigate risks 
associated with surface water harms among residents in 
Pennsylvania and Texas, but they also found relatively little 
support for paying to mitigate increased truck traffic and road 
congestion associated with shale gas development.20
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A key caveat about perceived benefits and harms involves 
the limits of conventional survey measurement. Many 
large-scale surveys using close-ended questions regarding 
concerns measure only the specific responses included in 
the questionnaire and conceivably could miss additional 
considerations that are not specifically prompted. Work 
by Israel et al. to elicit concerns from an Internet-based 
convenience sample of residents from 24 US states is notable 
in this vein; respondents collectively articulated a wide 
range of potential consequences of shale gas development.21 
Beyond simple agreement or disagreement measures that 
tap into public support for shale oil or gas extraction, then, 
an additional productive line of inquiry could be detailed 
elicitation and description of people’s mental models of shale 
gas, or the sets of cognitive associations that people hold as 
they imagine and conceptualize the issue, following work on 
mental models and social representations.22-25 

The literature on predictors of support for shale gas 
development is nascent, which is not surprising given relatively 
low public awareness to date. Political ideology and geographic 
proximity to drilling sites are often cited as predictors of 
attitudes toward energy development, as are vested economic 
interests.26,27 These interests can be direct, such as royalty 
payments, subsidized or reduced heating and cooling costs, 
and so on, or indirect, such as the general value of increased 
local employment. However, scholars have increasingly 
recognized the importance of interactions between political 
mindset and issue framing. Clarke et al.,28 for example, found 
that people generally responded more favorably to the notion 
of “shale oil or gas development” than to “fracking” regardless 
of reported political ideology. We need more research on 
demographic and ideological predictors as well as on the 
impact of various characteristics of messages. 

News coverage of emerging issues can be inconsistent and 
driven by available sources.29 There has been relatively little 
empirical evidence regarding news coverage of shale oil and 
gas or its potential effects, however. Holloway and Rudd found 
that the majority of print, broadcast, and online news coverage 
on hydraulic fracturing in the Barnett, Haynesville, and 
Marcellus shale areas before 2013 negatively framed risks and 
lacked direct reference to scientific research.30 Evensen and 
colleagues found that most 2007 to 2011 newspaper coverage 
focused on potential water quality effects.31 We need more 
research on shale gas mentions in popular discourse, both in 
widely popular news outlets and in social media content. 

Some papers on the effects of shale gas information exposure 
have appeared recently, such as Burger et al.,32 Mazur,33 and 
Shen et al.34; much of that work suggests that salient mentions 
of a topic and the framing of news articles can impact 

information seeking and beliefs. Related new research on 
public engagement with technology has developed around the 
idea of “mobilized publics.”35 Understanding how movements 
or organized opposition efforts come into being also is 
relevant, as it might offer a role for sociology in understanding 
how advocacy efforts can shape public debate and discourse 
regarding shale gas and oil. 

Trust in an information source matters when people make 
judgments about risks and benefits associated with a 
technology.36,37 Trust also predicts cooperation or compliance 
with recommendations.38 Because of the economic interests 
involved in shale gas and oil development, perceptions of 
trust are highly relevant. We are still learning how the general 
US population and populations in areas directly affected by 
extraction view the credibility of various relevant actors with 
regard to shale gas development. We do have some limited 
evidence of credibility concerns among citizens, however, 
regarding commercial organizations and government.21, 39, 40 

Further work investigating the extent to which various actors 
enjoy widespread reputations of competency, caring, or 
objectivity would likely be productive.

Summary and Next Steps
Because shale gas presents both important opportunities and 
significant challenges, it is critical that current and future 
policy development be data- and evidence-driven. Data 
required are not limited to environmental science or economic 
topics. Researchers and policymakers should consider not only 
extraction and development research but also social science 
studies that investigate related costs, benefits, and public 
understanding of both. Information on public understanding 
of shale gas and oil will be important in forecasting citizen and 
policymaker decision-making, acceptance, and protest, for 
example. The availability of shale gas and oil holds tremendous 
possibility for the energy sector, but effective policymaking 
and business implementation will require an understanding of 
what is being said about this energy source and what people 
believe about it. 
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