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Although  proponents  praise  natural  gas  as  a clean  and  abundant  energy  source,  the  varying  impacts  and
uncertainties  surrounding  the process  of extracting  natural  gas  from  unconventional  sources,  known
as  horizontal  high-volume  hydraulic  fracturing  (HVHF)  or  “fracking,”  have  raised  important  concerns.
This  project  explores  public  perceptions  of  the risks  and  beneficial  opportunities  associated  with  HVHF
as  recognized  by  the  residents  of  two  counties  in Michigan,  USA,  one  that currently  produces  natural
gas  by  HVHF  and  one  that  does  not.  Through  an  analysis  of  media  content  related  to  HVHF  in each
case  study  site  and  interviews  with  stakeholders  in both  counties,  this  comparative  study  contributes
ecision making
orizontal high-volume hydraulic

racturing
ater

to  understanding  the  similarities  in differences  in  perceptions  of  risks  and  opportunities  in communi-
ties  differently  impacted  by  unconventional  natural  gas  development,  offering  theoretical  insight  into
the  shared  concerns  and  divergent  perspectives  among  publics  that  have  different  experiences  with
HVHF,  insight  that provides  new  understandings  of  factors  shaping  community  perceptions  and  means
of  improving  environmental  policy  and  water  governance.

© 2016  Elsevier  Ltd. All  rights  reserved.
. Introduction

Developments in high-volume hydraulic fracturing (HVHF)
echnology allow extraction of natural gas from unconventional
ources. Proponents of HVHF argue for increased production of
atural gas and praise HVHF as providing access to a clean
nd abundant energy source, while opponents question the
any uncertain impacts to communities and the environment

[16,18,20,29,40,45,57]; see also Refs. [16,29,57,20]). HVHF is
xpanding so quickly that the long-term impacts to communi-
ies and the natural environment are not yet known [28,46,57,20].

hile some of the benefits and risks of HVHF have been examined,
ontroversies and misconceptions still exist [7,48,59]. Researchers
mphasize the importance of conducting longitudinal studies and
omparative studies to better understand perceptions and identify
elationships or differences [10,31,48].

Most published work on public perceptions of HVHF in the

nited States focuses on Pennsylvania, New York, Texas, and Col-
rado [31,61]. This project identifies and characterizes perceptions
f the risks and beneficial opportunities associated with HVHF as

∗ Corresponding author.
E-mail address: cschelly@mtu.edu (C. Schelly).

ttp://dx.doi.org/10.1016/j.erss.2016.05.010
214-6296/© 2016 Elsevier Ltd. All rights reserved.
recognized by the stakeholders of two counties in the state of Michi-
gan, USA, one that currently produces unconventional natural gas
and one that does not (see Fig. 1). Using a comparative approach,
this study assesses whether there are differences in the percep-
tions of the risks and benefits of HVHF associated with the presence
of HVHF operations. Through a content analysis popular media
sources and interviews with stakeholders, this study examines per-
ceptions of risks and opportunities by comparing two communities
that differ in their level of experience with HVHF operations. A
grounded theory approach was  used to develop and test hypothe-
ses regarding the relationship between perceptions of the risks and
opportunities associated with HVHF as expressed in popular media,
compared to the perceptions expressed by stakeholders, and how
perceptions of the risks and opportunities associated with HVHF
differ in communities with differing levels of HVHF activity.

Findings indicate that the most commonly perceived risks
among public stakeholders, those associated with impacts on water
quantity and quality associated with HVHF, are similar to the risks
commonly identified in popular media representations. In contrast,
the opportunity for energy security, which is a common benefit

expressed in popular media, is not identified by stakeholders as a
significant opportunity provided by HVHF. Further, this research
demonstrates that there are differences in perceived levels of con-
cern between communities with differing exposure to HVHF; in

dx.doi.org/10.1016/j.erss.2016.05.010
http://www.sciencedirect.com/science/journal/00000000
http://www.elsevier.com/locate/erss
http://crossmark.crossref.org/dialog/?doi=10.1016/j.erss.2016.05.010&domain=pdf
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his study, the community without current HVHF activity expressed
ore concern about the risks and identified fewer benefits of HVHF,

uggesting that the presence of HVHF may  open the doors to
dditional wells, as public opposition seems to lessen. However,
takeholders in both communities expressed significant concerns
bout the lack of public control over HVHF well decisions, indi-
ating an issue of coalescence for community members, a shared
oncern that mobilizes opposition yet is not clearly articulated in
he popular media. Throughout this paper, the term “stakeholder”
efers to residents or individuals with involvement, authority, or
nfluence within the county [43]. The term “community” refers to
oth the geographic (county boundaries) and the relational (pro-
essional relationship; e.g. individuals who work inside the county
oundaries or individuals involved with organizations inside the
ounty boundaries, but live outside of the county boundary) aspects
f each community [36].

It was over a quarter century ago when modern society was
dentified as being characterized by risk [6]. Yet public perceptions
f risk are not entirely shaped by objective or calculative consider-
tions of risk [55,56]; perceptions of risk are shaped emotively, by
xisting images, associations, and other associated representations
33,34,7]. Perceptions of the risks and benefits associated with new
nergy technologies typically correlate with opposition of support
t the individual and community scale [35]. However, there are
ultiple and competing perspectives when it comes to theoriz-

ng the role of cognition and culture in shaping risk perceptions
51]. In this study, we aim to offer insight into the community level
actors that may  contribute to collective understandings about the
isks and opportunities associated with HVHF by examining com-
unities with differing levels of direct experience with HVHF. We

lso aim to explore the relationships among risks and opportunities
ssociated with HVHF as presented in scholarship literature, pop-
lar media, and stakeholder understandings; demonstrating the
oints of convergence and disjunction in the perceptions of risk
mong these sources and between communities offers opportu-
ity for building theoretical knowledge about how to address public
oncerns about HVHF or how to mobilize communities against this
xtractive industry.

.1. Methodology

This project is guided by a grounded theory methodology [13],
ith the goal of improving conceptual tools for understanding the

actors shaping public perceptions of HVHF. This study followed an
terative approach to data collection and analysis, where each stage
f research (including a review of existing scholarly literature, a
ontent analysis, and interviews) contributed to further refinement
f coding, analysis, and theory development through the collec-
ion of additional data. Corbin and Strauss [15] recommend that
esearchers using a grounded theory approach collect data from any
ource that will provide useful information or important insight.

 variety of data sources were utilized, including academic quali-
ative and quantitative sources, government sources, and popular

edia sources. The coding scheme used for the popular media con-
ent was developed based on the key findings from the literature
eview, and the coding framework initially developed for analyzing
nterview transcriptions was based on the refined codes resulting
rom the content analysis. Thus, scholarship on the risks and ben-
fits of HVHF was analyzed using an open coding approach; the
hemes that emerged from this process were used to initially guide
nalysis of public media content, and as new codes emerged during
he coding process of the media content, they were used to ana-

yze interview data. In addition, the content analysis allowed for

 comparison across the three data source analyzed: academic lit-
rature, popular media content, and interviews. This study aimed
o use comparative logic to refine conceptual understandings of
ocial Science 20 (2016) 45–54

how communities with differing levels of exposure to HVHF activi-
ties compare in terms of understanding the risks and opportunities
associated with HVHF, and to compare perceptions of HVHF as pre-
sented in academic scholarship, popular media, and stakeholder
discourse.

Corbin and Strauss [60] recommend using theoretical sampling
until saturation is reached. This approach guided both the collection
of popular media content and interview data. Potential intervie-
wees were identified using theoretical sampling, which focused on
finding individuals with the potential to provide new insights or
perspectives. The initial interviewees were chosen due to either
holding a public position or mention in the analyzed media content.
Sampling continued by snowballing until interviewees provided
consistent responses. Coding involved organizing the data, identi-
fying the key themes and topics, and aggregating the information,
and the coding scheme used in this study evolved in three stages,
in response to the literature review, the content analysis, and the
interviews, with each stage informing the analysis of the next. The
findings presented in tables are reported using percentages to stan-
dardize across the different sample sizes.

The content analysis consisted of reviewing 63 popular sources.
Sources include national news articles, state news articles, local
news articles, letters to the editor, blogs, websites, articles, and
reports. The publication dates of these sources range from April
1998 to January 2015. The timeframe of these publications covers
dates prior to any HVHF operations in Michigan up to current pub-
lications at the time of analysis. The media content included in the
analysis was found through Internet keyword searches regarding
HVHF in Michigan, and in the two specific counties studied here
(Crawford and Barry Counties), specifically searching the coun-
ties’ local newspapers’ websites using key word searches related
to HVHF; following up by searching topics or organizations men-
tioned in articles and on relevant social media group pages; and
following links on websites to explore associated media content.
The analysis involved categorizing the sources according to their
publication type and using the themes identified in the academic
literature on public perceptions of HVHF to code the discourse in
each article. The analysis was completed before analyzing inter-
views; contributing to the iterative nature of building a conceptual
understanding based on comparative study logic.

This study includes a total of 31 semi-structured interviews,
thirteen interviews in Crawford County, sixteen interviews in
Barry County, and two  interviews with individuals knowledge-
able about HVHF across Michigan and in both case study counties.
These interviews took place between November 2014 and February
2015. Participants were identified through Internet searches and
snowball sampling, and contacted by email or phone. They were
informed of the study’s purpose and that the interview would be
completely confidential. To maintain confidentiality, names have
been changed to pseudonyms throughout this paper, and informa-
tion regarding the specific organization or sometimes the kind of
organization each individual represents has to be left out of this
presentation of results in order to protect participant confidential-
ity.

The first set of interviews was with public officials and lead-
ers of both governmental and non-governmental organizations or
businesses. The particular organizations, agencies, businesses, and
officials were chosen because of their positions as representatives
of residents, their role as decision-makers, their involvement in
HVHF discussions, and their knowledge about the positive and neg-
ative changes that have or may  take place in these counties related
to HVHF. Participant recruitment continued on through snowball

sampling. During interviews, participants were asked about com-
munity perceptions by being prompted to think more broadly about
their communities rather than just about themselves and specif-
ically asked about perceptions, opinions, and awareness among
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Table  1
Awareness levels and opinions of HVHF held by the American public.

Study Awareness Level Opinion

[26] 45% were very or somewhat aware of fracking as an issue –
[49] 29% had heard a lot about it 52% support

37% had heard a little about it 35% oppose
37% had heard nothing about it
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[7] 9% had heard a lot about it 

38%  had heard “a little” or “some” about it
35% had heard nothing about it

esidents of their communities. This study reached saturation with
 relatively few number of interviews due to respondent redun-
ancies in articulating their perceptions of the risks and benefits
ssociated with HVHF and their discussion of the decision-making
rocess, as described below. The remainder of the paper follows the
equencing of the research process, first discussing HVHF as pre-
ented in scholarly work before turning to the specific case study
ites and the findings from the content analysis and interviews,
nally concluding with a summary of how this research contributes
o conceptualizing perceptions of the risks and benefits associated
ith HVHF in ways that can improve both public outreach regard-

ng extraction and mobilizing public opposition against it.

. Public perceptions of HVHF

Natural gas supplies 27% of total electricity generation in the
nited States [64] and 22.5% of total electricity generation glob-
lly [27]. Annual production of natural gas has increased greatly
ince 2000 [23], with predictions that it will triple within a
ecade. Allowing for such growth is the production of uncon-
entional natural gas (e.g. tight shale, tight sand, and coal bed
ethane) [23,30,48]. Although many supporters argue that natural

as drilling and production technologies have been utilized since
he 1940s, new horizontal drilling methods to obtain unconven-
ional gas have expanded only in the last decade [59]. The process
nvolves techniques that differ from conventional wells, in that the

ells typically reach thousands of feet deeper, utilize horizontal
rilling methods, use much larger volumes of water,1 and inject

arger amounts of fracture fluid [9,17].
Some expressed benefits of HVHF include an abundant supply

f natural gas, lower energy prices, lower carbon dioxide emis-
ions, local economic development, an opportunity for growth for
he chemical industry, and new jobs [29,40,59]. The local eco-
omic benefits from HVHF are often considered short-term benefits
ecause of the short operation life of many wells. The begin-
ing stage of natural gas production yields high volumes, but
roduction quickly declines, with some wells already complete
ithin 12–18 months of production. Although HVHF brings eco-
omic benefits during the production phase, it possibly leaves

ong-term consequences that offset the benefits [14]. In addition,
revious studies indicate that majority of the economic benefits
re realized out-of-basin (by the companies), while the majority
f long-term environmental and health costs are realized in-basin.
he spatial and temporal disparities between in-basin costs and
ut-of-basin benefits are an important, yet under examined aspect
f environmental governance as it relates to hydraulic fracking and
ommunity decision-making [47].

Potential risks associated with HVHF include technological com-

lexities and risks of poor operating practices, degradation to
he environment, contribution to climate change, displacement of
enewable energy sources, social opposition, increased seismic-

1 Vertical well use approximately 500,000 gallons of water to fracture. Horizontal
ells use approximately 2–7 million gallons of water to fracture [9,17,68].
58% did not know whether they supported or opposed of HVHF

ity and earthquakes, uncertainties in predicting profitability, and
harms to public health from water pollution, air pollution, and
the release of radiation [59]. Small et al. [57] also identify risks to
employees during operation of the well pad, effects on public health
and ecosystem health, socioeconomic and community effects, and
the possibility for cumulative impacts. Furthermore, over 650 of
the products used during HVHF are comprised of at least “one or
more of 29 chemicals that are (1) known or possible human car-
cinogens, (2) regulated under the Safe Drinking Water Act for their
risks to human health, or (3) listed as hazardous air pollutants under
the Clean Air Act” [65]; 1). Noise from trucks, drilling, generators,
and other well pad operations can also disturb nearby residents
[1]. The industry is associated with a boom and bust cycle, creating
rapid socioeconomic changes in a community and involving many
social impacts to the residents [52]. The influx of newcomers can
change social structure and community identity, which can lead to
increased stress, tensions, disagreements, and an overall reduced
quality of life [7,52].

The risk of contamination to both groundwater and surface
water sources from the flowback water represents another major
concern. The flowback water contains high levels of salts, met-
als, chemicals, organic compounds, and radioactive materials
[23,30,50]. In Michigan, approximately 37% of the fracture fluid
returns to the surface, where it is temporarily stored in enclosed,
steel tanks until disposal through deep well injection. Reports of
increase seismic activity from underground injection and worries
about the potential migration of gases from flowback water have
raised criticism of this disposal method [17,30].

HVHF is exempt from key provisions in several federal laws,
including the Safe Drinking Water Act (SDWA), Clean Air Act
(CAA), Clean Water Act (CWA), Solid Waste Disposal Act (SWDA),
Resource Conservation and Recovery Act (RCRA), Comprehensive
Environmental Response, Compensation, and Liability Act (CER-
CLA), Emergency Planning and Community Right to Know Act
(EPCRA), and the National Environmental Policy Act (NEPA) [8,24].
These federal exemptions place responsibility to regulate the nat-
ural gas industry on states [46]. In Michigan, oil and gas companies
are exempt from the State’s Water Withdrawal Statute (Part 327).
Natural gas companies using HVHF in Michigan do not have to dis-
close the chemicals used in their fracture fluid until 60 days after
the well has been completed [17]. This raises important concerns
over how to handle potential spills, illness from contamination, and
how to determine what wastewater treatment method should be
used [25,65].

States hold the responsibility to regulate the industry, but often
lack the capacity to do so. For example, Michigan currently has 30
inspectors responsible to oversee 25,000 active wells [58]. In New
York, 31 inspectors were responsible for more than 125,000 wells
[62]. The BLM records for 2009–2012 reveal that four of every ten
high-priority wells located on public land, half of the wells on public
lands in South Dakota, and one out of every six wells on public lands

in Pennsylvania went uninspected [66].

The rapid expansion of HVHF makes it difficult to fully under-
stand the potential impacts [46,20]. The current status quo allows
for the technology to be employed and assumed safe until proven
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Fig. 1. Map of study 

therwise [12]. Freudenburg and Alario [21] argue, “capitalist soci-
ties collectively produce wealth that is concentrated in private
ands” (p. 150), drawing attention to the unequal distribution of
osts and benefits in the American economic system. Those con-
erned with HVHF argue that the state is placing the interests of
he industry before environmental and public health Davis and Hof-
er [16]. Adopting the precautionary principle would require proof
hat HVHF is safe before continuing to employ the technology, thus
roviding great benefits to communities and ecosystems [12].

HVHF embodies a highly controversial topic, often with very
xtreme opinions, but how knowledgeable are Americans about it?
able 1 displays the findings from three studies that either polled or
urveyed the American public, asking them their awareness level of
VHF and whether they support or oppose HVHF. The studies indi-
ate overall low awareness as well as divided or uncertain opinions
bout the process. Impacts to water quality and support for tighter
egulations were the two most prominently shared responses.

Stakeholder perceptions of the impacts of HVHF fall into three
ain categories: social, economic, and environmental [31,61]. A

ublic perception survey in New York and Pennsylvania revealed
hat perceptions differed based on how residents viewed their rela-
ionship with the natural environment. Residents who  thought of
he natural environment in terms of the usable services it pro-
ides perceived lower risks from HVHF, whereas residents who
elieve humans are interconnected with the natural environment
erceived higher risks. In responses to the survey, 58% of respon-
ents believed the negative impacts of HVHF can be avoided and
nly 22% of respondents believed remediation is possible if negative
mpacts do arise [14].

Another study compared perceptions in two Texas counties, one
hat has a more established natural gas industry with one that has

 less established natural gas industry. Of the 30 items listed in
he survey, respondents perceived 24 of them as negative social or
nvironmental impacts. The increase in truck traffic was  the most
ommonly shared negative impact in both counties. Perceptions
n the two counties differed regarding other impacts listed in the
urvey, suggesting that residents in counties with differing levels

f natural gas development view potential impacts differently [61].

Research suggests that popular media acts as a main source of
nformation for the public, and thus strongly influences public opin-
on [16,21]. Industry also plays a role in how the public understands
es in Michigan, USA.

and views HVHF [21,25]. The portrayal of potential risks and bene-
fits may  shape the way the residents perceive the risks and benefits
[29].

The existing literature on HVHF suggests that the issue is highly
contentious, with strongly divisive public perceptions of risks and
benefits. It also suggests that issues of energy security and the ben-
efits of domestic energy production, in addition to local economic
benefits, may  shape positive perceptions of HVHF, while concerns
about environmental risks especially to water may  be the primary
public concern. Further, previous studies demonstrate the need
for comparative work examining differences in public perceptions
in communities with differing levels of exposure [10,31,48]; this
study aims to address that gap in understanding public perceptions
of HVHF. Further, the state of Michigan is relatively understudied
when it comes to understanding public perceptions of HVHF, yet
is a potentially important region for the HVHF industry. Thus, this
research also focuses on building conceptual understandings in a
developing region for HVHF activity.

3. Case study research sites: Crawford County and Barry
County, Michigan

Within the U.S. State of Michigan, Crawford County and Barry
County were chosen for this study due to differences in levels of
HVHF activity, along with being relatively similar demographically
and environmentally. Both counties share histories with extractive
industries, but they are distinctly different in that Crawford County
has a HVHF well and is located in the region with the most wells,
whereas Barry County and it’s surrounding counties do not have
a HVHF well. All of the interviewees were aware of the well oper-
ations in Crawford County. The presence and awareness of HVHF
in and around Crawford County and the lack of HVHF but similar
awareness of the potential for HVHF in and around Barry County
were the factors of interest for comparing these two counties.

The case study counties also share similar characteristics. Both
are characterized as rural counties, with fewer persons per square

mile than the Michigan average of 175 people per square mile
[63]. These counties economically rely on recreational tourism.
Both counties contain predominantly Caucasian, aging populations,
and share conservative voting choices. Barry County has slightly
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igher average income levels, marginally lower unemployment and
overty, and the county is more populated than Crawford County.

Crawford County is in the north-central portion of Michigan’s
ower Peninsula (see Fig. 1). The 2010 county population was
4,704, with a population density of 25.3 people per square mile
63]. About 70% of Crawford County’s land area is publically owned
ands. The county offers a variety of recreational activities, such
s fishing, hunting, snowmobiling, and boating, which generate
ncome for the local economy.

The Au Sable River flows through Crawford County and repre-
ents a vital part of the community, economy, and the HVHF debate.
he river contains many different branches, but the “Holy Waters”
s the main stream of the river. Another important part of Crawford
ounty’s identity is Camp Grayling, the largest military installation
ast of the Mississippi River and largest National Guard training
ite, which provides many jobs to the area.

Marathon Oil Corporation owns and operates the HVHF well
n Crawford County. The well began producing in 2013 [39], and
equired 15,810,735 gallons of water to complete. The well is still
roducing natural gas and is Michigan’s largest producing well
19,38].

Barry County, the second study site, is located in the southwest
ortion of Michigan’s Lower Peninsula. The county is a rural area
ituated between three metropolitan areas. The 2010 county pop-
lation was 59,173, with a population density of 106 people per
quare mile [11,63,4]. Less than 10% of the land area is public land
Barry County Equalization Department, personal communication,
ebruary 13, 2015).

No HVHF wells have been drilled in Barry County, but many oil
nd gas leases have been signed. The Michigan Department of Nat-
ral Resources (MDNR) 2012 state auction leased mineral rights
nder portions of public land to two oil and gas companies. Many
rivate landowners in Barry County have also signed leases, scat-
ered in various locations around the county. Barry County has a
istory with the oil and gas industry, as there are 26 conventional
il wells, three natural gas storage wells, and one brine disposal
ell in the county [42].

. Results: shared concerns, key differences

Presenting findings from the content analysis, Table 2 displays
he benefits of HVHF cited by the popular media sources and Table 3
isplays the risks of HVHF cited by the popular media sources.
nalyzed content identified jobs and revenue to the state and pri-
ate landowners as the primary benefits of HVHF; domestic energy
ecurity was not a commonly identified opportunity. Importantly,
lthough this content analysis included sources from both environ-
ental groups and industry advocates and ranged from national

o very local sources, it demonstrates that public portrayals of the
isks of HVHF largely outnumber the presentation of benefits in the
edia, as over twice as many risks were mentioned overall.
Interview responses from both counties were similar in three

mportant ways. First, respondents shared the perception that the
arge use of freshwater/large water withdrawals and risk of sur-
ace water, groundwater, or drinking water contamination are the
rimary risks associated with HVHF. Second, respondents shared

 desire for more local authority to regulate HVHF in their com-
unities. Third, stakeholders in both counties reported divided

erceptions among community members.
Responses from these two counties differed in four primary

ays. First, they identified different numbers of risks and bene-

ts, as Crawford County (with HVHF) stakeholders identified 25
enefits and 58 risks while Barry County (without HVHF) stake-
olders identified 19 benefits and 79 risks. Second, they differed in
hat they perceived as the primary benefit of HVHF, as Crawford
ocial Science 20 (2016) 45–54 49

County stakeholders identified jobs while Barry County stakehold-
ers identified revenue to the state and private landowners. Third,
they differed in terms of in their awareness levels of HVHF, as Craw-
ford County stakeholders described mostly mixed awareness levels
among residents and Barry County stakeholders described low
awareness levels among residents. Finally, there were differences
in level of involvement in discussions of ordinances, educational
meetings, and participation in organizations, as fewer stakehold-
ers in Crawford County described townships or groups organizing
against HVHF than in Barry County. Table 4 presents the benefits
mentioned by participants in each county, and Table 5 presents the
mentioned risks.

A shared theme in the content analysis and the interviews is the
lack of power local governments have to make decision or regu-
late HVHF in their communities. Local governments, organizations,
citizens, and landowners feel powerless and frustrated that their
opinions have no influence. The analysis suggested that there was
more community activity and pushback in Barry County (which
currently has no active HVHF wells) than in Crawford County. The
limited local power was a key issue criticized by many of the arti-
cles, with suggestions that local governments should be given more
authority in making decisions about approving new HVHF wells,
the location of wells, and regulations of the associated activities on
and off the well. Enacting zoning ordinances or police power ordi-
nances are the only options local governments have to restrict or
control HVHF in their communities, but these powers are limited
in that they must not conflict with the state’s statutes, and county
ordinances override township ordinances [54]. Counties and town-
ships are also prohibited from regulating “drilling, completion, or
operation of oil or gas wells or other wells drilled for oil or gas
purposes” and have no jurisdiction to issue “permits for the loca-
tion, drilling, completion, operation or abandonment of such wells”
[67,p. 4]. Thus, local power is limited to things such as control-
ling road use, truck size, lights, noise, and requiring bonds, and
community stakeholders expressed frustration about this lack of
local control in both print media and interviews. David, from Barry
County, stated: “at local government level the only way (to pre-
vent HVHF) is to put enough ordinances in place that its almost
impossible for them (companies) to get through all of our hoops
to drill.” Keith, who works in a government position in Crawford
County, remarked: “at the end of the day I think, people feel like,
well you know what there’s really nothing we can do about it,
unfortunately.”

Another key theme that emerged from both the content anal-
ysis and the interviews is the common claim that “fracking” has
been occurring in Michigan for many years. This statement, typi-
cally made with no further explanation, wrongly portrays the HVHF
process as no different than conventional hydraulic fracturing. The
State of Michigan has had conventional hydraulic fracturing since
1952; however, according to reporting from the Michigan Depart-
ment of Environmental Quality, HVHF has only been employed in
the state since 2011 [37]. Some articles employed this frame as a
way to dispel discussion of new or unique risks involved with HVHF,
while other articles criticized this claim as misleading because
there are differences between traditional hydraulic fracturing and
HVHF. As a respondent from Barry County stated, “they have a way
of presenting fracking as safe to the public and diminishing risks
that we all, especially now, know to be potential risks. And I think
that if the DEQ and DNR and state regulatory agencies would be
much more upfront about the realistic risks, their credibility with
the public would be improved.”
4.1. Findings from Crawford County

While Crawford County interviewees identified jobs as the
primary benefit of HVHF, some participants perceived economic
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Table  2
Socioeconomic and ecological benefits of HVHF cited in the analyzed content.

Socioeconomic Benefits Number of times cited Percent

Jobs 13 18.6%
Revenue to the state and private landowners 13 18.6%
Increases economic revenue/Growth/Reviving industry 8 11.4%
Large  reserves in U.S./Abundant supply/Reliable 7 10%
Energy security/Energy independence 7 10%
Increased U.S. production/Ability to produce formations previously unattainable 6 8.6%
Reduced energy costs/Affordable fuel 6 8.6%

Ecological Benefits Number of times cited Percent

Reduced CO2 emissions/Cleaner burning fuel than coal/Clean fuel 5 7.1%
Step  toward increased use of clean energy 3 4.3%
Decreases total number of wells that need to be drilled/Reduces surface development 2 2.9%

Note: The number of times cited row reflects the total number of times each benefit was cited. The percentage reflects the number of times each benefit was cited out of the
total  number of benefits cited (n = 70).

Table 3
Socioeconomic and ecological risks of HVHF cited in the analyzed content.

Socioeconomic Risks Number of times cited Percent

Harms human health/Reduced quality of life 14 8.3%
Decreases property values/Property rights issues 9 5.4%
Changed community/Cultural/Scenery/Potential for social and environmental justice issues 7 4.2%
Noise  pollution/Light pollution/Flares 7 4.2%
Truck  traffic/Road damage 6 3.6%
Potential to reduce economic viability/local businesses, tourism, and recreation 5 3%
Chemical non-disclosure 3 1.8%

Ecological Risks Number of times cited Percent

Large use of freshwater/Large water withdrawals 26 15.5%
Risk  of surface water, groundwater, drinking water contamination 20 11.9%
Use  of chemicals and additives in HVHF fluid/Disposal of chemicals, drill cuttings, and drilling muds 17 10.1%
Flowback/Wastewater storage and disposal 12 7.1%
Ecological health/Environmental concerns 12 7.1%
Surface spills/Underground leaks and migration of gas and/or chemicals 11 6.5%
Air  pollution/Contribution to climate change 9 5.4%
Changed landscape/New Construction/Fragmentation 7 4.2%
Potential for earthquakes 3 1.8%

Note: The number of times cited reflects the total number of times each risk was cited. The percent reflects the number of times cited out of the total number of risks cited
(n  = 168).

Table 4
Benefits mentioned by interview participants.

Socioeconomic Benefits Crawford County Barry County

Jobs 46.2% 12.5%
Revenue to the state and private landowners 30.8% 37.5%
Increases economic revenue/Growth 46.2% 37.5%
Large reserves in U.S./Abundant supply/Reliable 7.7% 0%
Energy security/Energy independence 15.4% 6.3%
Increased U.S. production/Ability to produce formations previously unattainable 15.4% 6.3%
Reduced energy costs/Affordable fuel 15.4% 12.5%
Ecological Benefits
Reduced CO2 emissions/Cleaner fuel 15.4% 0%
Step  toward increased use of clean energy 0% 0%
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Decreases total number of wells that need to be drilled/Reduces surface developm

ote: Crawford County (n = 13); Barry County (n = 16). The two  interviews conducte

rowth and revenue as very minor benefits. Michael, from Crawford
ounty, does not think there a trickle down effect for the broader
ommunity, explaining: “drilling companies like to take care of
hemselves. They have their own living areas, eating areas, they
ry to somewhat isolate themselves from the community anyways.

 think the economic advantage to the community is minor.” Two

espondents said they were unaware of any portion of the taxes,
ease revenue, or royalties being shared with the county. Although
takeholders identified economic benefits most frequently, they
lso questioned the real extent of the impact.
0% 0%

h individuals operating at the state level are not included in this analysis.

The most commonly perceived risks of HVHF in Crawford
County are related to water, including concerns about the large use
of freshwater/large water withdrawals and risk of surface water,
groundwater, or drinking water contamination. Walter described
HVHF as a “water destroyer.” Doug stated that “fracking in Michi-
gan requires massive amounts of water.  . . it’s the new fracking on

steroids in Michigan.” Bryan talked about the importance of the
local river, which provides a renewable source of income to the
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Table  5
Risks mentioned by interview participants.

Socioeconomic Risks Crawford County Barry County

Harms human health and safety/Reduced quality of life 7.7% 18.8%
Decreases property values/Property rights issues 15.4% 25%
Changed community/Cultural/Scenery/Potential for social and environmental justice issues 23.1% 18.8%
Noise pollution/Light pollution/Flares 30.8% 25%
Truck traffic/Road damage 61.5% 37.5%
Potential to reduce economic viability/local businesses, tourism, and recreation 23.1% 37.5%
Chemical non-disclosure 30.8% 12.5%
Ecological Risks
Large use of freshwater/Large water withdrawals 84.6% 68.8%
Risk  of surface water, groundwater, drinking water contamination 69.2% 68.8%
Use  of chemicals and additives in HVHF fluid/Disposal of chemicals, drill cuttings, and drilling muds 23.1% 18.8%
Flowback/Wastewater storage and disposal 23.1% 31.3%
Ecological health/Environmental concerns 7.7% 31.3%
Surface spills/Underground leaks and migration of gas and/or chemicals 7.7% 37.5%
Air  pollution/Contribution to climate change 15.4% 31.3%
Changed landscape/New Construction/Fragmentation 23.1% 25%
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ote: Crawford County (n = 13); Barry County (n = 16). The two interviews conducte

ounty: “we have to have our water and we have to think long-
erm. . . the river keeps this town going, no doubt.”

.2. Findings from Barry County

Like Crawford County residents, participants from Barry County
uestioned the long-term economic benefits of HVHF to the
ommunity. Many interview participants from Barry County said
otential risks largely outweigh any potential benefits, with Jen-
ifer sharing: “I would say that there is strong factual support for
he claim that any short-term economic benefits would be vastly
utweighed by the harm done to existing economic enterprises in
arry County.” Also like Crawford County, risks to water resources
ere the most frequently mentioned concerns about HVHF. Some-

ne in a government position explained that the biggest single risk
s the “total destruction of the water” used to fracture the wells.

A key difference between Crawford and Barry County residents
n terms of responses to HVHF is the amount of time local com-

unity members dedicate to the issue. Thirteen of the sixteen
nterview participants from Barry County said that concern about
VHF has taken time or resources away from their positions, affil-

ated establishments, and lives to become more involved. At least
our new groups have formed in the community in response to the
otential for HVHF; one organization filed a lawsuit against the
tate after leasing rights under public lands.

. Discussion

Respondents in Crawford County perceived a greater number
f benefits and slightly fewer risks to HVHF in their county than
arry County respondents, who perceived fewer potential benefits
nd a slightly greater number of risks, similar to other research that
as also found that perceptions of potential negative and positive

mpacts associated with unconventional natural gas development
ary among communities with dissimilar levels of development
61]. For example, respondents in both counties shared more simi-
arities in what they perceived as getting worse and differed more
n what they perceived as improving from the presence of HVHF
perations in their counties. In addition, a comparative study of
ducator perceptions of the demographic, economic, and commu-
ity impacts associated with HVHF revealed differences between

ommunities with no or little development compared to commu-
ities with high development, finding that educators in areas with
igh levels of development were more likely to notice local changes
uch as increased economic benefits, increased inequality, demo-
15.4% 12.5%

 individuals operating at the state level are not included in this analysis.

graphic changes, and burdens to the communities’ infrastructure
[53].

Risks posed to water from HVHF activity was  the primary
concern cited in the analyzed popular media content, and stake-
holders in both counties shared similar concerns regarding the
potential impacts to water resources. Respondents in both coun-
ties perceived risks from the large use of freshwater/large water
withdrawals and risks of surface water, groundwater, and drinking
water contamination as the primary risks of HVHF. Similarly, two
comparative studies in the Barnett Shale found that the large use of
freshwater was a primary concern shared by respondents in coun-
ties with different levels of HVHF activity [2,61]. Furthermore, 69%
of New Yorkers and Pennsylvanians aware of HVHF were concerned
about HVHF impacts to water quality [26].

Stakeholders in both communities talked about two previous
studies: a stream flow study by Michigan State University and
a University of Michigan’s Graham Institute’s study of hydraulic
fracturing in Michigan [3,5]. This finding itself suggests that stake-
holders in both counties want to know more about HVHF. In
addition, MSU’s preliminary stream flow study revealed that there
might be significant adverse effects from the water withdrawals
used for HVHF on nearby surface waters. Based on the number of
stakeholders and the number of popular media articles that dis-
cussed both studies, there is a clear public desire for a greater
understanding of the potential effects of HVHF on water resources.

Stakeholders in both counties perceived a division between res-
idents in support of and residents against HVHF. Two  other studies
[7,49] reveal a similar division in the broader American public. For
example, Boudet et al. [7] found that 58% of Americans were unsure
whether they were in support or in opposition to the HVHF process.

The extremely limited control local governments have regarding
HVHF decisions and regulation in their communities was a shared
source of frustration from respondents in both counties. A govern-
ment official from Barry County shared, “unfortunately, it’s out of
local hands. We  can only complain and add some road blocks.” The
disconnect between decision-making at the state level and con-
sequences that are much more localized demonstrates important
issues of scalar politics and environmental governance. Environ-
mental issues do not stay within the political boundaries set by
society [41], and the scale of the decision-making body often, and
particularly in the case of HVHF, differs from the scale at which the
environmental issues are being experienced [32]. Previous work

suggests that environmental governance needs to include agencies,
groups, and organizations across spatial, temporal, jurisdictional,
and social scales to promote more just, fair, and robust oversight
[44,32]; the findings reported here highlight the importance of
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ocal control and participation in decision-making for communi-
ies currently or potentially experiencing the localized impacts of
VHF. One interviewee hit this point home when they shared: “we
eed gas and we need oil, but there should be some cooperation
nd consideration between the oil companies, the state, and small
unicipalities.”
Yet while participants from both counties talked about the lack

f local options for regulating HVHF, Barry County seems more
ctive in terms of forming groups, holding public education meet-
ngs, and discussing possible ordinances. Two possible explanations
xist for this difference in level of involvement by residents in the
ase study counties. This difference may  be related to the pres-
nce of HVHF activity in Crawford County, but not Barry County.
ike many other activities, the potential for new HVHF wells trig-
ers strong not in my  backyard (NIMBY) feelings in residents. Some
cholars describe NIMBYism as a form of environmental grassroots
ctivism with a focus on protecting public health [22]. This could be

 factor explaining why Barry County residents are more actively
nvolved in discussions to prevent HVHF operations from coming to
heir county; since there are no HVHF wells yet, country residents

ay  feel more concerned one well will open the door for many
ells to be drilled.

Another possible explanation involves the differences public
ands and available jobs. In Crawford County, 70% of the land area
s public, whereas less than 10% of the land area in Barry County is
ublic. In addition, Crawford County was described as having few
mployment opportunities, and has slightly higher unemployment
han Barry County. The HVHF well in Crawford County is located
n public land, but HVHF wells in Barry County would most likely
e located on private land. In Crawford County, there seems to be

 strong desire for jobs, and residents see HVHF as offering job
pportunities, without impacting privately owned land.

Stakeholders in both case study counties critiqued the claim
ichigan Department of Environmental Quality (MDEQ) makes

hat “fracking” has been done for many years in Michigan, with lit-
le or no explanation of the differences between conventional and
nconventional wells. This issue was also prevalent in the content
nalysis. David from Barry County discussed the industry’s argu-
ent that the volume of water used in a typical HVHF well is the

ame as the amount of water the City of Kalamazoo uses each day,
rguing in response: “well that’s right, but it goes right back into
he system. We  use it again. You’re pulling it out, filling it full of
oxic chemicals, and injecting it down beyond the hydro-aquifers
nd it’s gone.” The MDEQ and the industry frame HVHF as some-
hing that has been done for a long time, likely in an attempt to
iminish public concerns and opposition. A need exists for greater
ransparency for improved understandings of HVHF.

. Conclusion

The findings indicate that counties with differing levels of
VHF activity share more similar perceptions of the primary risks
ssociated with HVHF than perceptions of the primary beneficial
pportunities from HVHF activities. Barry County reported more
egative opinions and more active pushback in response to the
otential for a HVHF well, indicating that communities without
VHF may  be more resistant to local HVHF development than com-
unities that already have HVHF. However, the communities were

imilar in the ways they discussed the primary risks and challenges
ssociated with HVHF; interviewees in both community discussed
isk to water as a central concern, corresponding to both scholarly

nd popular accounts of HVHF.

One of the three main theoretical contributions from this study
elates to the discursive framing of the benefit of HVHF in terms
f national security. This point is central in academic and industry
ocial Science 20 (2016) 45–54

descriptions of HVHF, but is not central in popular media accounts
and is even less central to community stakeholders ask to thing
about potential opportunities posed by HVHF; thus, those work-
ing to oppose HVHF do not need to bother spending time attacking
this frame. The second main theoretical contribution is the fact that
people feel powerless to contribute to decision-making across per-
spectives of risks and benefits, revealing a shared feeling among
people with varying opinions on the technology. This highlights
a shared demand for local governments to have more influence
over HVHF decision, as the communities where operations occur
are most closely experiencing the immediate changes from HVHF
production. Stakeholders in both communities expressed frustra-
tion about the lack of local decision making power regarding HVHF.
While this is not a direct risk of HVHF, it does represent a common
concern for communities facing HVHF development. In this iden-
tified concern, this project speaks to the burgeoning literature on
water governance and the politics of scale examining the power
dynamics associated with in-basin and out-of-basin costs and ben-
efits.This study contributes the emerging water governance and
politics of scale literature [47], by providing a concrete example of
disconnect between in-basin and out-of-basin costs and benefits
and the power dynamics and politics associated with decision-
making.

Lastly, this study theorizes that one well may  potentially shift
public perceptions, and may  reduce challenges or opposition to
any additional HVHF wells in that community. Crawford County
respondents talked about fewer initiatives and groups working
to prevent further expansion of the industry in their community;
although they did not directly explain the lack of local mobilization,
it is possibly due to the feeling that once one well is drilled, there is
not much they can do to prevent another well from being drilled.

In addition to the above theoretical contributions, there were
a few other important findings worth further discussion. Risks
associated with the large water withdrawals and risks of water con-
tamination were primary concerns revealed in the content analysis
and shared by interview participants in both counties. Importantly,
issues related to water destruction are often not considered in the
cost and benefit process. State regulators need to consider this in
HVHF regulation moving forward. This theme also offers a strong
framing for groups interested in opposing HVHF development,
regardless of whether the area already produces unconventional
natural gas. Furthermore, stakeholders in both communities shared
a concerned about the lack of authority held by local governments
to limit or regulate HVHF. This also highlights an area for poten-
tially improved regulatory policy, and a frame for opposing current
HVHF activities. Finally, this research reveals the extent to which
the statement that “fracking” has been done for many years in
Michigan is commonly made, often with little or no explanation
of how traditional hydraulic fracturing differs from HVHF (which,
although it has been technically feasible for quite some time, has
only been employed in Michigan since 2011). This claim may mud-
dle public perceptions and obscure the potential risks involved in
unconventional drilling processes.

A disconnect between the benefits of HVHF stressed by the
industry and interest groups (energy independence and reduced
CO2 emissions) and those perceived by the public (economic rev-
enue, jobs, and revenue to state and private landowners) reveals
a conceptual space for understanding public perceptions of HVHF
that can be mobilized by both proponents and opponents. Arguably,
it most centrally demonstrates a need for improved public edu-
cation. However, the interview findings do support literature
suggesting how influential the media can be on public percep-

tions, as jobs and revenue to state and private landowners were
the primary benefits identified by both public media content and
community participants.
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One limitation to this work is that Crawford County has a larger
ercentage of public land area and is located much further from a
etropolitan center than Barry County. One similarly comparative

tudy found that community characteristics (e.g. population size,
rban vs. urban, available transportation, infrastructure develop-
ent) may  have a stronger influence over stakeholder perceptions

han level of activity or history with extractive industries [10].
rawford and Barry Counties both have histories with extractive

ndustries, but are different in terms of population density and
roximity to urban centers, which may  be a contributing factor
or the differences in perceptions between the case study coun-
ies. Another limitation is that the small demographic differences
etween these two counties could explain why Barry County resi-
ents are more involved in this topic and why there are no HVHF
ells in the county. The findings suggest that this study might

e highlighting an environmental justice matter, where relative
ffluence influences a community’s ability to resist environmental
azards.

Nevertheless, the comparative analysis presented here provides
n understanding of community perceptions of HVHF and presents
he key issues and concerns shared by both case study counties.
ncluding both a content analysis and interview analysis provides

 robust understanding of perceptions. In response to the limi-
ations of this study, future comparative studies could evaluate
ounties with more similar socioeconomic demographics as well as
issimilar socioeconomic demographics to determine how influen-
ial these characteristics are in shaping perceptions. Furthermore,
oing so would allow future researchers to further understand how
ifferent levels of HVHF activities among counties in the same state
hape public perceptions, and what themes and concerns are sim-
larly salient in different kinds of communities, focusing attention
o other potential opportunities for mobilization.
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