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ABSTRACT

Alberta has been dependent upon oil and gas extraction for over a hundred years, resulting in a
particular set of political-economic conditions. Up to date, 93 percent of all the conventional oil
in Alberta has been extracted. Therefore, to maintain resource rents, unconventional sources of
oil and gas, previously considered too uneconomical to develop, have dominated production.
Unconventional gas, including shale and coalbed methane, can only be accessed with a drilling
technique involving horizontal, multi-stage, hydraulic fracturing, called fracking for short. In
Alberta, over 80 percent of new wells drilled today are fracked, and there has been a growing
record of resulting environmental and health problems. Among the more vivid of impacts is
seismic activity. In Fox Creek for example, scientists confirmed that volume and geological
factors account for ~96% of the variability in the induced earthquake rate near Fox Creek.

Health impacts have also raised alarm. For over a decade, the residents of another small town,
Rosebud, sought recourse from the provincial government for the contamination of water wells,
also believed to be the result of fracking. The scientific record has corroborated these concerns,
with several studies finding significant water quality, and ecological and human health impacts as
a result of fracking. With increasing evidence of negative impacts from fracking, understanding
public perspectives on fracking and the engagement of residents in political activities to express
their views are fundamental. Applying a social capital approach, which has generated a
substantial body of research indicating that trust, networks and self-efficacy play important roles
in civic engagement, this research aims to explore the impact of these three social capital
attributes on resident perspectives and engagement in fracking opposition activities in
Lethbridge, Fox Creek, and Rosebud, Alberta, with the use of survey research methods.

Results of local residents’ perspectives on fracking and level of engagement in fracking were

explored using a household survey of residents in Lethbridge (n=184), Fox Creek (n=29), and
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Rosebud (n=13), three regions in Alberta where fracking has either been undertaken or proposed.
Participants completed a questionnaire that measured their trust levels in different information
sources and media related to fracking as well as in government representing local interest in
fracking. In addition, residents’ social networks, self-efficacy, and concerns for the negative
impacts of fracking, factual knowledge about fracking, and socio-demographic information were
also included in the survey.

Similar to findings of other emerging technologies, our logistic regression results suggested
that males were more likely to support fracking. Trust and factual knowledge about fracking were
also positively associated with fracking support. However, trust was expressed differently toward
specific government organizations across the three study sites, signaling the importance of local
historical context to fracking attitudes. I found social capital, including trust and self-efficacy,
and concerns for the impacts of fracking, all strongly predicted social engagement in fracking in
the three study sites. Annual household income, education, and working in the energy sector also
shaped residents’ participation in fracking. Furthermore, trust in particular institutions influenced
personal and collective engagement differently. These findings reaffirm that residents’ responses
to fracking are strongly shaped by local community context. The political-economic context
defined by Alberta’s historic role as a petro-state nonetheless shapes the nature of political
mobilization and affects the trust and efficacy of residents. Institutional trust had the strongest
effect on shaping local residents’ perspectives on fracking, even when controlling for gender,
income, factual knowledge about fracking, and sector of employment. However, levels of
institutional trust toward a set of specific government entities varied substantially by location,
suggesting that historical experiences with those entities with respect to fracking development

strongly influenced local residents’ trust, and this in turn affected their attitudes toward fracking.
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PREFACE

This dissertation is an original work by Duyen Truong. I developed the survey questions,
conducted the literature review, designed the survey instrument for this study as well as for model
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development, modelling supervision and manuscript composition. Dr. John R. Parkins involved
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Only when the last tree has died, and the last river been poisoned, and the last fish been
caught will we realize we cannot eat money.

- Cree Indian Proverb
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Chapter 1. Introduction and objectives

1.1. Introduction

Hydraulic fracturing (commonly called fracking) is a drilling technique, first introduced in the
US, that involves pumping hydraulically pressurized liquid consisting of water, silica, and
chemicals deep into the earth’s surface to fracture solid substrates containing natural gas (or oil)
such as shale, to release the trapped thermo-genic gas. The increasing use of fracking in
extracting unconventional oil and gas resources since the early 2000’s has generated intense
legal, political, and environmental debates, especially in response to a growing record of
scientific evidence of significant environmental and social impacts, including in particular
seismicity (Ellsworth, 2013; Fischetti, 2012, Schultz, Atkinson, Eaton, Gu, & Kao, 2018) and
water contamination (Coram, Moss, & Blashki, 2014; Finkel & Hays, 2013; Korfmacher, Jones,
Malone, & Vinci, 2013). Concern has centered on the quantity and types of chemicals used in the
hydraulic fracturing process. However, in many places, chemical disclosure is either not
mandatory (E.g. Cramer, 2016; Elgin et al., 2012; Haas et al., 2012; Vann et al., 2014) or not
sufficient for citizens, journalists, and regulators due to the limited information provided
(Cramer, 2016). While the volume of empirical research on fracking attitudes internationally has
grown considerably of late, there remains a need to focus attention on local contexts in which
fracking takes place, given the high degrees of variability in factors affecting attitudes toward
development at the local scale. Because local residents bear a disproportionate share of the
impacts, ensuring their concerns are understood and factored into decision-making is paramount.

The Province of Alberta is a focal point for oil and gas development in Canada, and the
industry continues to support a substantial share of revenues and employment. With conventional
reserves of natural gas largely depleted, fracking has been expanding rapidly. Previous province-

wide studies (Axsen, 2014; M. Thomas et al., 2017) have found that a majority of Albertans



support fracking for shale gas and oil, based on the expected economic benefits from resource
extraction. However, little research has been conducted to date that focuses on perspectives
toward fracking at the local level, especially among residents in fracking development zones in
Alberta.

The strong support expressed by many Albertans for oil and gas development in this province
has been attributed in part to narratives that define these resources as a key element of what has
been termed “the Alberta Advantage,” a term broadly capturing the benefits of being an Albertan,
living in a province with a resource-rich, business friendly environment with low taxes, and low
unemployment (Adkin, 2016). The benefits of a resource-rich province, however, are also
associated with social and ecological problems resulting from high-volume of resource extraction
(Coram et al., 2014; Davidson, 2018; Finkel, 2013; Korfmacher et al., 2013; Schultz et al., 2018;
Warner, Christie, Jackson, & Vengosh, 2013; Willow & Wylie, 2014).

At the time I started this study to explore local residents’ perspectives on fracking in Alberta,
the only studies towards Albertans’ perspectives on fracking were conducted at the provincial
level. These previous studies do not capture the variation in attitudes toward fracking among
Albertans, variation that may be strongly influenced by local context.

1.2. Objectives of the study

To fill this gap, I explore the perspectives of local residents about fracking in the Hamlet of
Rosebud, the Town of Fox Creek, and the City of Lethbridge—three regions of Alberta where
fracking has occurred or been proposed. I also examine levels of social and political engagement
focused on fracking among local people, and what factors shape that engagement. The results of
this research address the following research questions: “What are residents’ perspectives
regarding fracking in their regions? In what ways do local contextual factors shape local

residents’ perspectives on fracking? What factors are associated with their engagement in



fracking opposition activities?” To answer these questions, telephone and online surveys were
employed to collect data from a sample of 226 adults living in Lethbridge, Fox Creek, and
Rosebud. These locations were chosen because they are all located in regions subject to intensive
fracking development in recent years, and yet are characterized by highly varying economic
context and histories related to fossil fuel development.

The City of Lethbridge is the fourth largest city in the province with a population of 92,730
(Statistics Canada, 2016b) and hosts a mixed economy with services and post-secondary
education. Therefore, the economy of Lethbirdge has remained stable throughout the city’s
history. According to Statistics Canada Census Profile 2016, females accounted for 50.9% of
Lethbridge population. The average age of Lethbridge residents was 39.7 with female averaging
39.1 and males averaging 37.1 years of age. The average houschold income was $90,537 per year
(Statistics Canada, 2016b). Results from the 2018 Lethbridge Study Public Opinion Poll showed
residents were progressive on policy but conservative at the polls (Mahoney, 2018). In 2019,
101482 people have chosen Lethbridge as their homes showing the increasing in the population
of this city and making Lethbridge the third largest city in Alberta, and the Major Chris
Spearman believed that the growth would continue (Ferris and Roulston, 2019).

Lethbridge city was the first municipality in Alberta to oppose fracking by passing an official
resolution on November 13, 2012 to prevent oil and gas drilling within city limits (Patterson,
2013). The City Council reaffirmed its opposition to fracking in an official statement issued on
September 16, 2013 when GoldenKey Oil publicly announced its intentions to pursue fracking
within the city limits of Lethbridge (No Drilling Lethbridge, 2017a). This decision coincided
with actions taken by No Drilling Lethbridge, a small local organization, which collected 11,000
signatures on a petition presented to the Alberta Energy Regulator (AER) to request a ban on

drilling for oil and gas in Lethbridge. This petition was tabled in the legislature in March 2015



and shortly thereafter Goldenkey Oil retracted its application to frack for oil in Lethbridge (No
Drilling Lethbridge, 2017a). Lethbridge government and citizens opposed the oil exploration
project of Goldenkey Oil company in Lethbridge due to concerns about the environmental effects
of fracking activities and the lack of transparency regarding corporation ownership, extent of the
mineral license, history of non-compliance, water sourcing, and consultation with Lethbridge city
council (Josefina AT, 2015).

Fox Creek, on the other hand, is a small town with a population of 1970 (Statistics Canada,
2016a). According to Statistics Canada Census Profile 2016, females accounted for 54% of
Lethbridge population. The average age of Fox Creek residents was 35.1 with female averaging
34.5 and males averaging 35.7 years of age. Most inhabitants at Fox Creek were above the low-
income cut-off with the average household income of $135,271 per year. Within the period from
2001 to 2016, the population of Fox Creek was declining at a rate of 1.04% per year (Statistics
Canada, 2016a).

Fox Creek town is considered an oil-hub, highly dependent upon the oil and gas industry. The
revenue from oil and gas companies accounts for about 95 percent of the district’s total revenue,
and it was $77 million in 2018 (Riley, 2019). In Fox Creek, the Kaybob assessment area has
experienced the most development with 197 gas wells and 11 oil wells drilled as of the end of
December 2015 (Preston, Garner, Beavis, Sadiq, & Stricker, 2016). Fox Creek is also the location
of Alberta’s first earthquakes found to be associated with fracking activities, with some over 4.0
on the Richter scale (Schultz et al., 2018). The magnitude 4.8 quake on January 12, 2016 forced a
shutdown of extraction activities by Repsol Oil and Gas site in Fox Creek (Braken, 2016). A
study published in the journal Science noted a sharp increase in the frequency of earthquakes near
Fox Creek, Alta., began in December 2013 in response to fracking and further confirmed that

earthquakes in Fox Creek are linked to fracking operations (Schultz et al., 2018). However, this



has not slowed down drilling activities in Fox Creek. Although some residents expressed their
concerns about the increase in frequency and magnitude of earthquakes in their communities
(Giovannetti, 2015), up to now, there has been no organized response to fracking from people in
this town.

Rosebud, an even smaller community, with 85 people (Statistics Canada, 2016c¢), is an
agricultural, theatre, arts and music community located in Wheatland County, in South-Central
Alberta. According to Statistics Canada Census Profile 2016, females accounted for 47% of
Rosebud hamlet population. The average age of Rosebud residents was 41.3 with female
averaging 40.6 and males averaging 42 years of age. The average household income in Rosebud
was $66,304 per year. Within the period from 2006 to 2016, the population of Rosebud was
declining at a rate of 20.1% per cent (Statistics Canada, 2016c¢).

Rosebud sits on part of the Horseshoe Canyon Coal reserve, which includes a 50,000 acres
deposit of unconventional gas (Nikiforuk, 2015). Between 2000 and 2002, Encana and Calgary-
based MGV, both energy companies, drilled and fracked several hundred experimental wells to
determine the most economical way to take methane out of the Horseshoe Canyon Coals
(Nikiforuk, 2015). In 2003, many farmers signed new gas well leases with Encana in anticipation
of economic benefits. However, dozens of Rosebud residents soon thereafter flooded the
Regulator with complaints about compressor noise, increase in traffic levels, and insufficient
consultation about the coalbed methane fracking activity, but little appeared to change
(Nikiforuk, 2015). There was no organized response to fracking from the residents of Rosebud,;
however, one of Rosebud’s residents, Jessica Ernst — a biologist and former oil field consultant,
filed a Statement of Claim in 2007 against Encana for contaminating her water well and other
wells in her community (Nikiforuk, 2017). She further filed a claim against Alberta Environment,

now called the Alberta Energy Regulator (AER), for failing to properly investigate the



groundwater contamination. The multi-million-dollar lawsuit of Jessica Ernst, started in 2011,
was ultimately rejected by the Supreme Court in January 2017 for the reason that she can’t sue
AER over alleged violations of her Charter rights, because the AER is given immunity by
provincial legislation, but the case drew international attention and local sympathy (The Canadian
Press, 2015).

The data collection methods of this study were reviewed and approved of by the University of
Alberta Research Ethics Board before data collection began, with the application ID number of
Pro00065714. The survey was implemented from September 7 to October 25, 2016 by the polling
firm Research Now, using a questionnaire which was designed to measure key factors that were
expected to predict perspectives toward fracking and engagement in fracking activities, including
trust in information sources, trust in government and government bodies, factual knowledge
about fracking, social networks, engagement in fracking opposition activities, self-efficacy,
concerns about the effects of fracking, and socio-demographics. The survey questionnaire
consists of closed-ended questions using five-point Likert scales, open-ended questions, and
partly-open-ended questions. It takes between 12 to 15 minutes to complete the survey
questionnaire for both web-based and telephone respondents.

The collected voices from people who live in fracking areas contribute a unique understanding
of citizens’ engagement and their perspectives on fracking in the three selected sites.
Understanding and sharing the views of local affected people is very important for the
development of suitable policies regarding unconventional resource exploration in those areas.
This study is critically important for researchers, environmental practitioners, and scholars who
are interested in communicating about residents’ engagement in fracking. Moreover,
policymakers will better understand local residents’ perspectives on fracking projects in the three

study sites in order to tailor relevant fracking development policies for these locations and to



begin to understand the variability in attitudes about fracking across the province. Further, this
study aims to extend previous research by exploring the relationship between public engagement
and social capital in the resource development field, particularly in oil and gas extraction via
fracking.

The dissertation is organized into five chapters, as follows:

Chapter one (the introduction chapter) provides general information about objectives of the
study and outline of the dissertation.

Chapter two presents a systematic review of public perspectives about fracking in the US,
Canada, and other places. Building on the existing literature on the public perceptions of
fracking, I apply a systematic review approach to further explore the perceptions of fracking
among different survey groups including residents, landowners, and government officers, as well
as perceptions elicited from nationwide samples of residents. Factors that have been found in
previous empirical studies to shape public perceptions of fracking are presented. Using the
PRISMA flow diagram, I selected 41 empirical papers in English about perceptions of fracking
that were published between 2008 and 2018. These studies revealed the variation in perceptions
among publics toward fracking, tending toward higher support among those who perceive
benefits outweighing risks associated with fracking operations (Considine, Watson, & Blumsack
2010; Hultman et al. 2011; Crowe et al. 2015). Others who have indicated direct experience with
the social and environmental costs of fracking were more likely to oppose fracking development
in their communities (Davidson 2018; Eaton & Kinchy 2016; Willow & Wylie, 2014). However,
this record of research suggests that public perceptions of fracking have had little impact on
government decisions in applying this technology in their communities (Eaton & Kinchy 2016;

Willow & Wylie, 2014; Sher a& Wu, 2018; Yu, Huang, Qin, & Chen, 2018).



Chapter three explores fracking perspectives on local residents and factors shaping their
perspectives about fracking by using survey data (n=226) from a sample of residents in the three
communities including Lethbridge, Fox Creek, and Rosebud, Alberta, Canada, each of which has
experienced unique political-economic relationships with the oil and gas industry. Our logistic
regression results (r’=.51) suggest that trust and factual knowledge about fracking are positively
associated with fracking support. Notably, in a high energy-dependence community, residents
express strong support despite concern for the impacts of fracking; and trust is expressed
differently toward government organizations across the three study sites, signaling the
importance of local context to fracking attitudes.

Chapter four, using the same survey data above, investigates factors that shape public
engagement in fracking opposition activities by investigating the relationships between public
engagement and many factors that may affect citizen participation, including trust, networks, self-
efficacy, and concerns for the impacts of fracking. Social capital attributes, including trust and
self-efficacy, and concerns for the impacts of fracking, were found strongly predict social
engagement in fracking in the three study sites. Annual household income, education, and
working in the energy sector also shape citizens’ participation in fracking. Furthermore, trust in
particular institutions had different levels of influence on personal and collective engagement.

Chapter five provides a discussion of the research findings and their relevance for scholarship
and policy. It also offers future research suggestions for scholars who are interested in social
responses to fracking and public engagement in shale gas extraction after presenting its

contribution to the field of research in public perspectives and engagement of fracking.



Chapter 2. Public perspectives on shale gas development via hydraulic fracturing
technique, a systematic literature review
2.1. Introduction

The discovery and production of shale gas, a natural gas found within shale formations, started
in the US (M. Thomas et al., 2017). The first shale gas formation was discovered in 1821 in the
organic-rich Devonian shale in the Appalachian basin, and millions of dollars have been spent in
the exploration of the geological and geochemical nature of organic shale formations since the
1970s (Fanchi, 2018). Shale gas, in fact, is globally distributed, present in various geographical
locations. Up to now, the US has played a leading role in shale gas production, producing 16.54
trillion cubic feet in 2016, and US annual production is expected to reach 33.4 trillion cubic feet
by 2050 (Wang, 2019). Recently, many other countries have begun producing their own shale gas
reserves, including, Canada, China, several European countries, Russia, and Lybia (M. F. Smith
& Ferguson, 2013).

Shale gas production via fracking has received both public support and opposition. Proponents
argue that shale gas production reduces future dependency on imported oil/gas, which ensures
national energy security (Considine et al., 2010; Hultman et al., 2011). Many also argue that
shale gas is a cleaner energy source compared to coal burning, and can serve as a “bridge” to a
lower carbon economy (Jenner & Lamadrid, 2013). Economic benefits including jobs, local
taxes, royalties from leasing lands, and local economic improvement are the main focus of both
local peoples and authorities considering shale gas development in their community (Crowe et
al., 2015). On the other hand, many citizens have expressed concerns, and many of their concerns
have been substantiated by scientists who have provided evidence of significant impacts from

fracking, including water contamination (Coram et al., 2014; Korfmacher et al., 2013), induced



seismicity (Ellsworth, 2013; Fischetti, 2012; Schultz et al., 2018), and social and health problems
(Davidson, 2018; Korfmacher et al., 2013; Warner et al., 2013; Willow & Wylie, 2014).

In recent studies, coalbed methane hydraulic fracturing wells were found to be associated with
petroleum hydrocarbon-derived contaminants [benzene, toluene, ethylbenzene, and xylenes
(BTEX)] which returned to the surface as flowback, or migrated into shallow groundwater
(Ferrar et al., 2013; Gregory et al., 2011; Meszaros et al., 2017). BTEX are listed as priority
pollutants by the United States Environmental Protection Agency (USEPA) under the Clean
Water Act (USEPA, 2012). Canada has a standard for petroleum hydrocarbon in soil only
(CCME, 2008). Studies confirmed that BTEX contaminates drinking water (Peng et al., 2015),
poses human health risks (Carpenter, 2016; Parker et al., 2014), and generates adverse ecological
consequences such as physiological alterations in fish embryos (Adeyemo et al., 2015), and
decreases in chlorophyll content in algae (Peng et al., 2015).

Public perspectives on fracking operations, to some extent, directly affect the energy policies
of a country. As a result of anti-fracking movements, for example, fracking has been banned in
Germany, France, South Africa, Bulgaria, Luxemburg, Romania, and Switzerland. Several sub-
national jurisdictions, including some in Canada, have also established moratoria or bans on
fracking. In the US, the states of Vermont, Pennsylvania, and New Mexico have established
moratoria on fracking. Fort Collins, Boulder, and Lafayette, all in Colorado, have banned
fracking, and at least 100 Counties in New York State have done so (No Drilling Lethbridge,
2017b). In Canada, Quebec and Newfoundland and Labrador banned fracking in 2013; Nova
Scotia and New Brunswick issued moratoria on fracking in 2014. All of these restrictions are in
large part the outcome of mobilized public opposition to fracking in those areas (Sherwood,
2015; The Canadian Press, 2013). Anti-fracking activities were well organized in places where

fracking was banned. However, in many other jurisdictions, fracking continues to take place

10



despite the expressed concerns of residents (e.g. Davidson, 2018; Willow, 2014). Level of public
support for fracking, to some extent, can be expected to influence energy development policy.
Therefore, understanding what drives public support and opposition toward fracking is a crucial
area of research. The rapidly increasing scale of fracking globally has triggered a significant
controversy over the benefits and negative impacts of the technology (G. L. Theodori, Luloff,
Willits, & Burnett, 2014). Public pressure is being placed on governments around the world to
either prohibit the process or develop and enforce policies and regulations that protect the
environment and communities from risks associated with this technology. Scientists have argued
that public engagement in the policy development process coupled with independent scientific
research (Jackson et al., 2014) could equip governments with better information regarding the
perceived risks and benefits of technologies such as fracking, resulting in stronger and more
widely accepted policies and regulations (Shaw et al., 2015).

In this paper, I present the findings of a systematic review of research that has been conducted
to date on public perspectives on fracking. I first describe the systematic review methods used,
then discuss the findings of the reviewed articles. The findings will include public perspectives
on fracking among different survey groups such as residents, landowners, and local leaders. I
then present factors identified in these studies that shape public perceptions of fracking, before
providing future research suggestions and conclusions.

2.2. Methods
2.2.1. Search strategy

A search strategy was developed to identify empirical studies, based on observed and
measured phenomena and generalized knowledge from actual experience, about public
perspectives on fracking published in the English language between November 2008 to

November 2018. I limited the search to studies that were published in the last ten years to ensure
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the contemporary relevance of findings to current political, economic, and environmental
conditions. I used the following literature databases: Agricultural & Environmental Science
Collection; Environment Complete; Web of Science; Sociological Abstract; Jstor; and Theses
and Dissertations Global in the database of the University of Alberta. Searches were conducted
on title, abstract and/or keywords as per the capacity of each database, using the following terms:
‘hydraulic fracturing’ or ‘fracking’ or ‘shale gas’ and public ‘perspectives’ or ‘perception’ or
‘attitudes’ or ‘opinions’ or ‘responses’ or ‘support’. Also, I used similar search terms to identify
potentially relevant grey literature from Google Scholar, Canadian Newsstream, and websites of
government and non-governmental organizations. I adopted PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses), a flow diagram for inclusion, an evidence-based
analytical tool relying upon a minimum set of items for reporting in systematic reviews and meta-
analyses in reporting systematic reviews of public perspectives on shale gas development via
hydraulic fracturing technique.

PRISMA was presented by a group of 29 participants, including review authors,
methodologists, clinicians, medical editors, and a consumer to address conceptual and practical
advances in the science of systematic reviews by using a four-phase flow diagram (figure 2.1)
(Moher et al., 2009). PRISMA was expected to help authors improving the reporting of
systematic reviews and meta-analyses. PRISMA is very popular in producing systematic review
and meta analyses of studies that evaluate healthcare intervention (Liberati et al., 2009).
However, the general concepts and topics covered by PRISMA are all relevant to any systematic
review study (Moher et al., 2009).

From 854 returned research results that included numerous nonrelevant literature and research
on a wide range of topics and fracking, I aimed to focus on public perceptions of fracking for

shale gas and oil globally. I included articles that were directly related to public opinions,

12



attitudes, or perceptions about fracking for both oil and gas in the review without differentiating
between the two in the analysis because the reviewed papers often provide no clear distinction.
Thus, by using PRISMA flow diagram, I ended up with 41 empirical papers about the
perceptions of fracking published between 2008 and 2018 for this systematic review (figure 2.1).
Among these 41 empirical papers, eight were studies involving a qualitative approach, including
the collection of data by interviews and observations using a variety of research methodologies
such as ethnography, grounded theory, phenomenology, interpretive description, and case study.
Thirty-one studies were quantitative, involving the collection of quantifiable data which were
then subject to statistical, mathematical, or computational analysis. Two studies used mix
methods to gather both qualitative and quantitative data to answer research questions (See Figure

2.1).
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Literature search
Databases: Agricultural & Environmental Science, Environment Complete, . .
) £ ) ; . ) P Phase 1: Identification
Web of Science, Sociological abstract, Jstor, Theses and dissertations global.
Grey literature: Google Scholar, Canadian Newsstream.

Limits: English language, last 10 years, empirical studies.

A4

Retrieved (n= 854)

v

417 duplicates removed
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Preliminary screening (n=437) Phase 2: Screening

v

Excluded (n=22) not in English language

A4

Articles screened based on tittle and
abstract (n=415)

v

Excluded (n=322) not related to public perspectives of hydraulic fracturing

A4

Phase 3: Eligibility

Full text articles screening (n=93)

v

Excluded (n=52) not empirical studies

4

Included studies (n=41) Phase 4: Included

Figure 2.1. Flow diagram of search strategy used for generation of database included in systematic review.

2.2.2. Inclusion/exclusion criteria

All empirical papers from electronic searches were imported into Mendeley Library. Mendeley is
a citation management tool that assists with the collection and organization of citations, as well as
the insertion of citations into documents and format bibliographies. Mendeley has citation styles
that match popular journals and allows authors to choose specific citation style options. After
duplicates and non-English papers were removed, I conducted an initial screening to eliminate
obvious nonrelevant references. Then I screened the abstracts and full texts of remaining papers

and removed those which were not about public perspectives on hydraulic fracturing or not
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empirical papers. I confirmed my screening and selection with my supervisor, to produce the
final set of 41 studies for further analysis.
2.3. Findings

In this section, I focus on two themes. First, I present the evidence from empirical papers
about public perceptions of fracking development in US, Canada, and international countries,
concentrating on the responses from residents, landowners, and local leaders in fracking areas, as
well as responses from nationwide resident samples. Second, I identify factors that shape public

perceptions of fracking by reviewing the articles summarized in Table 2.1.

Table 2.1. Characteristics of included empirical studies

Author, year Method of  Year of Place of study Sample
study* study size
Eaton & Kinchy, 2016 1 2009  Pennsylvania, US 16
1 2014 Saskatchewan, Canada 60
Malin, 2013 1 2011 Pennsylvania, US 47
Ladd (Anthony E.Ladd), 2013 1 2012  Louisiana, US 35
Willow, 2014 1 2012  Ohio, US 31
Kreuze, Schelly, & Norman, 2016 1 2015 Michigan, US 49
Sher & Wu, 2018 1 2015  Sichuan, China 17
Zilliox & Smith, 2017 1 2015 Colorado, US 24
Davidson, 2018 1 2016  Alberta, Canada 12
Crowe et al., 2015 2 2013 llinois & Kentucky, US 16
Shaw et el., 2015 2 2014  Canada nation-wide 85
Theodori, 2009 3 2006 Johnson county, Texas, US 301
3 2006  Wise county, Texas, US 299
Stedman, Jacquet, & Fiteau, 2012 3 2009  Pennsylvania, US 1916
Kriesky et al., 2013 3 2011  Pennsylvania, US 1301
Jacquet, 2012 3 2011  Pennsylvania, US 1028
Boudet et al., 2014 3 2012 US nation-wide 1061
Boudet et al., 2016 3 2012 US nation-wide 618
Brown et al., 2013 3 2012 Pennsylvania & Michigan, US 415
3 2012  Pennsylvania, US 424
Davis & Fisk, 2014 3 2012  US nation-wide 765
Stoutenborough, Vedlitz, & Liu, 2015 3 2012 US nation-wide 1525
Axsen, 2014 3 2013 Canada nation-wide 2628
Ceccoli, 2018 3 2013 US nation-wide 1489
Ciuk & Yost, 2016 3 2013  Pennsylvania, US 446
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Author, year Method of  Year of Place of study Sample

study* study size
Clarke et al., 2016 3 2013  US nation-wide 1000
Alcorn, Rupp, & Graham, 2017 3 2014 Ohio, Penn, Texas, US 1373
Evensen & Stedman, 2016 3 2014  Pennsylvania, US 1625
Howell et al., 2017 3 2014 US nation-wide 853
Mayer, 2016 3 2014  Colorado, US 322
Sarge et al., 2015 3 2014  US nation-wide 250
Stedman et al., 2016 3 2014 UK nation-wide 3800
3 2014  US nation-wide 1625
Withmarsh et al., 2015 3 2014 UK nation-wide 1457
Arnord, Darrer, & Holahan, 2018 3 2015 Utica, Eastern Ohio, US 388
Choma et al., 2016 3 2015 US nation-wide 412
Edwards, 2018 3 2015 US nation-wide 911
Howell, 2018 3 2015 UK nation-wide 1745
Christenson, Goldfard, & Kriner, 2017 3 2016 US nation-wide 2000
Costa et al., 2017 3 2016  Spain nation-wide 704
Guenther & Joubert, 2018 3 2016 South Africa nation-wide 310
Lachapelle, Kiss, & Montpetit, 2018 3 2016  Canada nation-wide 2012
O'Connor & Federicks, 2018 3 2016 British Columbia & New Brunswick, Canada 2004
Yu et al., 2018 3 2016  Sichuan, China 730
Pierce et al., 2018 3 2017 US nation-wide 1042

* 1. Qualitative method, 2. Mixed method, 3. Quantitative method.

2.3.1. Public perceptions of shale gas development

This section includes the perceptions of publics in the US and Canada as well as perceptions
of people from other countries about shale gas development via fracking, based on the 41
empirical papers selected for the review.
2.3.1.1. Voices from the US and Canada

Studies on public perceptions of shale gas exploration using fracking technology have been
mostly conducted in the US. Only a few publications from Canada, UK, and China have been
added to the field. Up to now, the US is still the world’s largest producer of natural gas, with two-
thirds of their wells being drilled with fracking (Perrin, 2016). Among thirty publications about
public perceptions of fracking in the US and Canada, eight of them focused on Pennsylvania,

location of the Marcellus field, the largest shale gas play in the US, which extends throughout
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much of Pennsylvania and West Virginia, reaching also into large sections of New York and
Ohio (Eaton & Kinchy, 2016). A smaller set of studies have been conducted on perceptions of
fracking in regions where the Utica, Haynesville, Antrim, Albany, and Barnett Shale plays are
located (all in the US). In Canada, most of the studies conducted to date were based on data
collected from Alberta, British Columbia, and Saskatchewan, the only Canadian provinces where
fracking is taking place. Internationally, several papers about public perceptions in the UK,
China, South Africa, and Spain are also included in this review.

As shown in Figure 2.2, the frequency of studies on shale gas development using fracking
technique and residents’ perceptions has significantly grown since 2015, illustrating the growing
interest in this field.

12
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Number of studies
N

Figure 2.2. Number of empirical studies towards public perspectives on shale gas development via fracking,

by the year of study

In this section, I group the voices of residents in the US and Canada into four categories: the
voices of landowners who live in or near fracking zones, the voices of local residents who live in
or near fracking zones, the voices of nationwide residents (non-local residents), and the voices of

authorities about fracking.
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Landowners who live in the area with underlying shale gas deposits have different
perspectives toward fracking. Based on their economic positions with respect to the energy
industry, they either support or oppose fracking operation in their communities. Jacquet (2012)
described how landowners in Bradford counties and the Armenia Mountains in northern
Pennsylvania, an area which was at the early stage of shale gas development at the time of the
study, were encouraged by industry to sign contracts with gas companies in exchange for
lucrative signing bonuses, annual lease payments, and the promise of large royalty payments.
Those with natural gas leases were more likely to have positive attitudes towards fracking, since
they received economic benefits from shale gas operations. At the earliest stage of shale
exploration, most of the landowners believed that fracking would bring more economic benefits
than costs to themselves and their communities (Jacquet, 2012; Nikiforuk, 2015). These
landowners acknowledged that to enjoy the economic benefits; they would have to accept the
risks associated with energy development. Furthermore, at such an early period of development,
residents did not have first-hand experience with the impacts of fracking, even if they were aware
of them (Eaton & Kinchy, 2016; Malin, 2014), and thus their support was decline once
experiences with negative impacts mount (Jacquet, 2012; Nikiforuk, 2015). Similar to Jacquet’s
study, the majority of landowners in Bradford, Susquehanna, and Washington Counties,
Pennsylvania, were found to be highly supportive of fracking for shale gas, attributed to the
expected economic benefits, with some even expressing that “environmental concerns were based
on irrational opinions, not facts” (Malin, 2014, p. 22-3). Other citizens in this study indicated
awareness of environmental problems related to fracking but, viewing the decision with a cost-
benefit framework, considered the impacts as a necessary cost that would be self-monitored by
local landowners (Malin, 2014). In contrast, landowners who lived in the area, previously

dominated by farming, wood products production, and service industries, expressed their
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grievances regarding the negative impacts of fracking on their land uses and public health since
shale gas exploration began in their communities. For instance, landowners from Saskatchewan
(Eaton & Kinchy, 2016), Eastern Ohio (Willow, 2014), and Southern Alberta (Davidson, 2018,
Nikiforuk, 2015) witnessed environmental degradation in terms of water and airborne
contamination. However, given that fracking activities persisted in these places despite the
expression of residents’ concerns, many research subjects indicated that they felt ignored
(Davidson, 2018; Eaton & Kinchy, 2016; Willow, 2014). Many fracking opponents, however,
have not mobilized against fracking activities in their communities due to a feeling of
powerlessness (Davidson, 2018; Eaton & Kinchy, 2016; Sher & Wu, 2018; Willow, 2014), and
the lack of organizational capacity or political opportunities (Eaton & Kinchy, 2016). These
residents felt powerless to confront challenges they might have in fighting against shale gas
development, as their governments expressed strong support for the economic benefits of shale
gas production via fracking (Eaton & Kinchy, 2016; Nikiforuk, 2015). Disempowerment was
routinely reported in communities, where people were no longer be able to determine what took
place in their property and living environment, with existing or potential environmental hazards
(Davidson, 2018; Eaton & Kinchy, 2016; Nikiforuk, 2015; Willow, 2014). These rural
landowners either expressed their grievances individually by making police reports or
confronting the workers of oil and gas companies (Eaton & Kinchy, 2016), remained silent
(Eaton & Kinchy, 2016; Malin, 2014), or relocated (Willow, 2014).

Local residents of the fracking areas in the US and Canada have different perspectives toward
fracking. Residents in a community where fossil fuel exploration was more mature held more
positive views about the contributions of shale gas operations to their communities than people
who lived in places where there were fewer drilling activities, even though those residents may

nonetheless have concerns about water contamination associated with fracking operations (G.
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Theodori, 2009). For example, the majority of the local residents near Philadelphia (Evensen &
Stedman, 2016; Jacquet, 2012; Kriesky et al., 2013), Northwestern Ohio (Alcorn, Rupp, &
Graham, 2017; Arnold, Farrer, and Holahan, 2018), Michigan Basin (Kreuze, Schelly, &
Norman, 2016), Texas (Alcorn et al., 2017), and New Brunswick (O’Connor & Fredericks, 2018)
tended to view hydraulic fracturing activities as important to their state economies, although they
expressed concerns about the risks associated with fracking. In contrast, residents included in
study samples in New York (Evensen & Stedman, 2016), Northern Tier Pennsylvania (Eaton &
Kinchy, 2016), Eastern Ohio (Willow, 2014; Willow & Wylie, 2014), Southern Alberta
(Davidson, 2018, Nikiforuk, 2015), and British Columbia (O’Connor & Fredericks, 2018)
opposed shale gas development due to its associated risks, or due to the lack of respect of
authorities to local residents’ concerns about the impact of fracking on social and ecological
values while making decisions on shale development projects (Shaw et al., 2015). The local
peoples included in these studies expressed similar feelings of helplessness and distrust in
authorities due to their failure to respond to fracking concerns in a manner expected. Importantly,
the interaction between the local culture and economic relationships to the industry facilitated the
corrosion of communities (Davidson, 2018, p. 206).

Regarding studies based on national population samples, (See Table 2.2), among 11 US
national surveys and polls about public attitudes of fracking from 2011 to 2017, less than half of
nationwide respondents supported this drilling technique. On the other hand, in the YouGov
National Survey conducted by Stedman and colleagues in 2014, 58.9% of respondents supported
fracking. However, the level of support or opposition to fracking of the American population was
inconsistent; indeed, it differed greatly even across studies conducted in the same year.
Additionally, a high percentage of respondents in the US national studies (i.e. primarily

respondents who do not reside in fracking regions) were undecided when asked about their
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perspectives on fracking. This was indicated most strongly in Boudet’s study in 2014, which
showed 58% of respondents were ambivalent about fracking. As mentioned by Boudet, American
populations were largely unaware of fracking and they did not know or were undecided about
whether to support or oppose it (Boudet et al., 2014). In Canada, Lachapelle et al. (2018) used an
online national survey conducted in 2016 of 2,012 adult Canadians to investigate public
perspectives on fracking. The results showed that the mean value of support for fracking in this
nationwide Canadian sample was 3.97 (level of support or opposition to fracking was measured
using a-ten-point scale from “0” = “strongly oppose” to “10” = “strongly support”). Perceptions
of fracking were found to vary widely by province in this study, with relatively low public
support in Quebec, and significantly higher public support in the Prairie provinces of Alberta,

Saskatchewan, and Ontario (Lachapelle et al., 2018, p. 640).

Table 2.2. Public perspectives on shale development using fracking technique, results from US nationwide

surveys.

Author, Year of Method of study  Sample Size Mean Perspectives on fracking (%)
year study Supported Opposed  Undecided
Edwards, 2011 March # 2, 2011 1022 - 47.6 37 154
2018 CBS News Poll

(landline &

cellphone)
Boudet, 2012  Climate Change 1061 - 22 20 58
2014 in the American

Mind Survey

(online)
Davis & 2012  Nationwide 764 - 45 40 15
Fisk, 2014 Austin Energy

Poll (landline &

cellphone)
Ceccoli, 2013 Pew Research 1215 - 45.2 47.4 7.4
2018 Center National

Survey (landline

& cellphone)
Clarke et 2013  Cornell National 500 2.4! - - -
al., 2016 Social Survey

(landline &

cellphone)
Stedman et 2014 YouGov 1625 - 58.9 24.5 16.6

al., 2016 National Survey
(online)
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Author, Year of Method of study  Sample Size Mean Perspectives on fracking (%)

year study Supported Opposed  Undecided
Sargeetal., 2014  MTurk Survey 250 - 22 47 31
2016 (online)
Howell et 2014  GfK Group 853 4.52 - - -
al., 2017 National Survey

(online)
Choma et 2014  MTurk Survey 412 3.6%2.34 - - -
al., 2016 (online)
Christenson 2016  YouGov 2000 - 33 37 30
etal., 2017 National Survey

(online)
Pierce et 2017  MTurk Survey 1042 - 48.9 343 16.8
al., 2018 (online)

s «

! Support for fracking was measured by the scale of “1 Strongly oppose” to “4” = “Strongly support”

2: Support for fracking was measured by the scale of “0” = “Do not agree at all” to “10” = “Agree very much”
3: Fracking risk attitudes were measured by the scale of ‘1’= strongly disagree to ‘5 =strongly agree

*: Fracking economic attitudes were measured by the scale of ‘1’= strongly disagree to ‘5 =strongly agree

The voices of authorities about fracking were the center of several studies. For instance,
Kreuze and colleagues (2016) conducted a qualitative analysis of the perspectives and concerns
of local authorities in Crawford and Barry counties in Michigan. Crawford County has high
volume fracking (HVF) wells and the most wells in the state, whereas Barry County does not
have any HVF wells, but many oil and gas leases have been signed (Kreuze et al., 2016).
Although these two counties have differences in levels of HVF activities, local authorities of
these counties shared expressions of a lack of power that local authorities have in making
decisions or regulations of HVF activities in their communities. In fact, they expressed concerns
about the high volume of water used in fracking and water contamination associated with drilling
practices. They further expressed their frustration and sense of powerlessness, because their
concerns were not accounted for in regulatory decision making by other governing bodies with
jurisdiction over approval of fracking wells, the location of wells, and regulations of the related
activities of the wells (Kreuze et al., 2016). In the study by Crowe et al. (2015), local leaders in
the New Albany Shale Basin in Southern Illinois and Northwest Kentucky showed a split in their
views of shale development in the region. While a split existed, over half (10 out of 16) favored

the introduction of fracking for shale oil and gas in their communities, with the expectation of
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economic benefits. These leaders also framed the public views of fracking for oil and gas as a
benefit to their communities. On the contrary, four leaders expressed opposition to fracking due
to potential environmental and social threats including water contamination, seismicity, housing
costs and shortages, demands on social services, and crimes. The remaining two leaders were
undecided due to lack of information about the issue. Although leaders’ perceptions of shale
development in this region were not completely similar, these leaders shared common views
about public attitudes toward shale development based on expected economic benefits. They
anticipated that local residents would support fracking for shale oil and gas because of the
economic benefits from this industry and residents’ familiarity with fossil fuel extraction in their
communities. These leaders’ perceptions of the public attitudes of fracking, however, were not in
alignment with public response about fracking. In fact, survey data of that study showed that
about half of the community members believed that fracking for shale gas and oil should not be
encouraged due to environmental impacts. This difference may originate from the lack of public
hearing about shale development since one of the leaders emphasized that there hadn’t been any
public forum or anything like that about shale development and fracking in the regions where
major shale plays were located (Crowe et al., 2015).
2.3.1.2. Voices from residents of other countries

Whitmarsh and colleagues (2015), using a national survey, found considerable ambivalence
about fracking for shale oil and gas among the public in the UK, but respondents indicated a
greater awareness of potential risks than benefits (Whitmarsh et al., 2015). In another national
survey conducted in the UK a year later, Howell found 36% of respondents supported fracking
for shale gas, while 32% were opposed in a national sample. However, at the local level, only
22% of local residents supported the development of shale gas, while 45% were opposed (R. A.

Howell, 2018). Another online survey conducted in the UK in 2014 showed that 44% of UK
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respondents supported fracking for shale oil and gas, and 27% were opposed (Stedman et al.,
2016).

In a national survey conducted in Spain, half of the participants opposed fracking for shale
gas, and the opposition was higher in communities that were closer to shale development sites
(Costa, Pereira, Gois, Danko, & Fiuza, 2017). The majority of participants (53.6%) stated that
there was not enough information to have a reliable opinion on fracking for shale gas, 68.7% of
them suggested more studies were needed, and 49% indicated that their opinion could change in
response to the results of further research on environmental impacts of this drilling technique
(Costa et al., 2017).

In 2015, to investigate local perspectives on fracking in Sichuan province in China, Sher and
Wu (2018) interviewed local villagers in Xinchang township, where the first fracking well in
China was drilled in 2010, and in Jiaoshi township where the largest scale of fracking for shale
gas production existed. Results showed local people reported economic and social benefits from
fracking via leasing land, increasing jobs for local people, and improving local infrastructures.
However, respondents expressed concerns about water contamination, air pollution, and noise of
drilling activity. Despite the negative impacts of fracking, local villagers all indicated support
toward fracking for shale gas due to both economic benefits and government interventions. They
stated that they did not feel that they could oppose fracking for shale development project,
because “it was a government project and they did not want political pressure as well as bad
experiences in protesting the government” (Sher & Wu, 2018, p. 639). Through the online survey
in 2016, Yu et al. (2018) describe a different story about local responses to fracking in the
Sichuan Basin, China. 61.1% of the respondents strongly believed that fracking for shale gas
improved the local economy, while 86% of them reported negative impacts of fracking, including

water contamination, noise pollution, and geological disruption. Based on their views of shale gas
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development impacts, 36.6% of respondents opposed fracking for shale gas in their community
(Yu et al., 2018).

2.3.2. Factors shaping public perceptions of fracking

2.3.2.1. Perceived benefits and risks

Through the 41 articles included in this study, perceived risks and benefits were the most
prevalent drivers of support or opposition to fracking. Those who had higher risk perceptions of
fracking were less likely to support it, while having higher benefit perceptions was associated
with greater support (Edwards, 2018; Howell et al., 2017).

Economic improvement was the most commonly reported perceived benefit of shale gas
development, including such expectations as boosting local economies by creating more job
opportunities, increasing local and state tax revenues and housing values and benefiting local
businesses (Edwards, 2018; Howell et al., 2017); and on the personal level bringing lucrative
signing bonuses to landowners, and increasing their incomes through annual lease payments and
royalty payments (Ladd, 2013; Sarge, Vandyke, King, & White, 2015). A number of respondents
also expressed support on the basis of expected benefits that would accrue at the macro-level,
including the prospect of increased domestic oil and gas production contributing to a reduction in
dependence on energy importation and contributions to national energy security (Jacquet, 2012;
Ladd, 2013). Others viewed fracking as a ‘cleaner’ option leading to overall reductions in air
pollution since natural gas has been depicted as a cleaner energy source by reducing CO2
emissions in comparison to coal burning (Ladd, 2013).

Negative environmental and social impacts were the main perceived risks associated with
fracking (Davidson, 2018; Jackson et al., 2014; Nikiforuk, 2015; Schultz et al., 2018; Willow,
2014). Growing awareness of negative impacts from fracking has been raising concerns,

particularly regarding water use and water contamination, which were the most cited
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environmental impacts. Other problems of concern to members of the public in these studies
included air pollution, ecological system disturbance, and the increase in frequency and
magnitude of seismic events (Davidson, 2018; Eaton & Kinchy, 2016; Ellsworth, 2013; Howell,
2018; Schultz et al., 2018; Willow, 2014). Additional concerns related to fracking included local
impacts such as traffic, road safety, noise, and light pollution (Ladd, 2013; G. Theodori, 2009).
Participants also spoke of persistent fear of future exposure to negative impacts of fracking
(Davidson, 2018; Willow, 2014).
2.3.2.2. Issue awareness

Issue awareness or familiarity with fracking was found to be correlated with public
perspectives on fracking operations in different ways at different locations. In the US, familiarity
with fracking has been found to be associated with lower levels of support in some studies
(Choma, Hanoch, & Currie, 2016) and opposition in others (Boudet et al., 2014). In the UK,
familiarity with fracking was found to be positively associated with support (Andersson-Hudson,
Knight, Humphrey, & O’Hara, 2016; Stedman et al., 2016). In contrast, Howell (2018) found that
respondents who had more knowledge about fracking were more likely to hold negative beliefs
about fracking than were less knowledgeable respondents (R. A. Howell, 2018, p. 728). In
Canada, Lachapelle et al (2018) indicated that the negative effect of issue familiarity on public
perspectives toward fracking was significantly more negative in the province of Quebec, a place
with limited experience with oil and gas development and overwhelmingly negative media
coverage of fracking (Lachapelle et al., 2018). In contrast, the effect of issue familiarity was
significantly more positive in Saskatchewan. This study was consistent with previous research
that had documented more positive media coverage of this issue in the Canadian Prairies (Olive,
2016). Self-reported issue familiarity was associated with significantly less support in a national

online survey in Canada conducted by Leger research firm (Lachapelle et al., 2018).
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2.3.2.3. Proximity

The Not In My Back Yard phenomenon (NIMBY) is a characterization of residents opposing
proposed development in their communities (Swofford & Slattery, 2010). However, studies on
public perspectives on fracking using proximity have revealed significant variation in opinions
across regions. For instance, several studies disclosed that residents living in areas of intense
drilling activity were more supportive of drilling than residents who lived in places where fewer
drilling activities had been done, especially landowner-supporters who directly received income
from drilling activities on their property, through leasing and royalty payment (Jacquet &
Stedman, 2013). In contrast, at the national level, few of the studies that examined the
relationship between public responses to fracking and proximity to fracking operations found
those who lived closer to the development had greater support for fracking (Clarke et al., 2016;
Howell et al., 2017). In addition, Clarke et al. (2016) found that as distance increased, the
difference between conservative support and liberal opposition became larger, with moderates
and conservatives becoming more supportive while liberals remain their level of opposition to
fracking (Clarke et al., 2016). These above findings were largely generated from the use of
quantitative methods. Nevertheless, conducting in-deep interviews with the local residents in
intense fracking areas, scholars found different stories about the relationship between proximity
and social perceptions of drilling. For example, social scientists have provided evidence that
many local landowners and residents in the US and Canada strongly opposed to drilling activities
in their living areas due to the negative environmental and social impacts associated with
fracking to which they and their families had been directly exposed (Davidson, 2018; Willow,

2016; Zilliox & Smith, 2017).
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2.3.2.4. Socio-demographic factors

Gender and political ideology have been found to be correlated with public perspectives
toward fracking development. Women have been consistently found to be somewhat less
supportive of hydraulic fracturing than men (Boudet et al., 2014; Davis & Fisk, 2014; E. L.
Howell et al., 2017). Political conservatism predicted lower risks associated with fracking and
tended to predict support for fracking, while political liberalism has been associated with
perceptions of higher risks of this technology, and thus liberal survey respondents in several
studies were more likely to oppose this technology (Boudet et al., 2014; Clarke et al., 2016;
Davis and Fisk, 2014; Sarge et al., 2015; Christenson et al., 2017). The positive relationship
between conservative political ideology and support for fracking was found to be stronger in
states with higher poverty rates (E. L. Howell et al., 2017).
2.4. Conclusions and future research suggestions

I conducted a systematic review of 41 empirical research articles in English published from
2008 to 2018, focusing on public perspectives on shale development via fracking in the US,
Canada, and other countries. The prevalence of studies focused on the US and to a lesser extent
Canada on public perspectives on fracking is perhaps justified, since these nations have been at
the forefront of shale development using fracking drilling technique. Within the US, scholars
have expressed a greater interest in the Marcellus Shale Play which is located in Pennsylvania,
than other shale plays. The smaller set of studies about public attitudes of fracking in Canada
indicate many similarities to US studies in the ways that publics respond to fracking. Other
reviewed studies conducted in other countries contribute to a comprehensive understanding of
public attitudes about fracking globally. Broadly, the story of public perspectives on shale
development via fracking technique is about two issues: the perceptions of risks versus benefits

of fracking and the level of direct exposure to fracking’s impacts.
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The perceptions of risks versus benefits of fracking operations are varied through different
shale development phases (Jacquet, 2012). At every period of the drilling operation, from the pre-
development to the peak of development, and to the decline periods of shale operations, local
people have experienced different types of economic, social, and environmental impacts
associated with fracking. However, among 41 reviewed empirical papers, there was not a single
study that measured changes in local perspectives during the life span of a shale development
project. Therefore, it would be beneficial to use longitudinal research designs that allow scholars
to be able to thoroughly investigate changes in residents’ responses to fracking operations in their
communities. Results from this type of research could provide unique insights into the evolution
of local perspectives about shale development.

The level of direct exposure to fracking’s impacts shapes the local perspectives on fracking
operations. For example, Albertans were found to be highly supportive of shale gas development
in national surveys (Axsen, 2014; Olive, 2016) that used representative samples. However, those
who experienced impacts of fracking firsthand expressed high levels of concern toward fracking,
as distrust of local authorities who failed to address those concerns (Davidson, 2018; Nikiforuk,
2015). A similar story was found in Ohio, where local people strongly opposed fracking due to its
associated risks to their livelihood and health (Alcorn et al., 2017; Eaton & Kinchy, 2016;
Willow & Wylie, 2014). Also, the wide variation in responses of the participants in many US
nationwide surveys toward fracking operations even in the same year of study was noted. This
variation might be the result of differences in the method of study. Although both quantitative
and qualitative methods offer their own merits, most of the evidence of local opposition to
fracking was found in studies using in-depth interviews, the method that sought out interviewees
with particular perspectives. Therefore, the story of public attitudes about fracking should be told

through both qualitative and quantitative methods to fully explore local voices of fracking.
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The 2010 US Gasland documentary film contributed to the growth of global anti-fracking
movements; according to one source, the film led to the formation of over 100 local anti-fracking
groups globally (Admin Fracking News, 2014). Anti-fracking mobilization successfully
prevented fracking in some regions in Canada including Quebec, New Brunswick, Lethbridge,
Nova Scotia, and Yukon Territory, and New York State and several municipalities and counties
in the US (Admin Water Docs, 2018). These anti-fracking groups played an important role in
preventing oil and gas drilling within their regions. However, while not the focus of the current
review, there would appear to be relatively little research being conducted on the effects of these
anti-fracking groups on social and political responses to fracking. Therefore, further research
about the impacts of anti-fracking-networks/groups on social and political responses toward shale
gas development, especially in high-volume fracking areas, is suggested.

The literature shows a difference in the levels of support for and opposition to shale
development via fracking across regions within the US and Canada. Even within one region,
local attitudes toward fracking can be highly varied. For example, residents in Northwestern Ohio
(Alcorn et al., 2017) and Bradford County in the North of Pennsylvania (Jacquet, 2012)
expressed strong support for fracking . On the other hand, residents of Eastern Ohio (Willow,
2014) and Northern Tier Pennsylvania (Eaton & Kinchy, 2016) strongly opposed fracking in their
communities. A number of papers also highlight the degree to which acceptance of fracking risks
can be associated with a wide range of values and beliefs (Boudet et al., 2014; Christenson et al.,
2017), and the perceived distribution of risks and benefits (Davidson, 2018; Ladd, 2013; Willow
& Wylie, 2014), which suggests the critical importance of local context in shaping public views
of fracking in a particular location or nation. Research should therefore include comparative
studies of different local contexts to further explore factors associated with public acceptance (or

rejection) of fracking.
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I find general similarities between Canada and the US in terms of local residents’ responses to
fracking where shale oil and gas extraction has had a negative effect on pre-existing local
livelihoods. People living in these areas tended not to have previous experiences with the oil and
gas industry. In other words, they are engaged in farming, production of wood products, or
providing various services. After shale extraction was introduced to their regions, many of these
local peoples were exposed to first-hand experiences with fracking impacts, particularly water
contamination and health problems (Davidson, 2018, Eaton & Kinchy, 2016; Nikiforuk, 2015;
Willow & Wylie, 2014). The common responses of these people toward fracking was grievance
regarding unexpected negative impacts to in their environment, families and communities
(Davidson, 2018; Willow, 2014). These people share feelings of powerlessness when they feel
their concerns about the impacts of fracking are not addressed. They also express their distrust in
government authorities, who did not respond to local people’s concerns about fracking in a
manner expected (Davidson, 2018; Eaton & Kinchy, 2016; Nikiforuk, 2015; Willow & Wylie,
2014). Local peoples have the right to have their voices about fracking heard and to have
opportunities to engage in the decision-making process related to shale operations in their
communities, since they are not only in some cases the direct beneficiaries of energy projects, but

also the potential victims of environmental and technological risks related to fracking.

31



Chapter 3. Context matters: Fracking attitudes, knowledge, and trust in three
communities in Alberta, Canada
3.1. Introduction

In recent decades, the development of technological advances in horizontal multi-stage
hydraulic fracturing - a method of extracting unconventional oil and gas reserves by injecting a
pressurized mixture of silica, water, and chemicals that fractures the hard rocks and shale to
release oil and gas from shale - has generated controversy across North America, Australia,
China, and other countries where fracking has emerged. Supporters of this technique, known in
short as fracking, claim that fracking offers energy security and large economic benefits in the
form of employment and tax revenues for local communities (Considine et al., 2010; Hultman et
al., 2011; Jackson et al., 2014). However, research has produced an increasing evidence base of
fracking’s negative social and environmental impacts, raising concerns about water use and
contamination (Coram et al., 2014; Korfmacher et al., 2013), air quality and greenhouse gas
emissions (Jackson et al., 2014; Litovitz et al., 2013; Roy et al., 2014), ecological system
disturbance (Sawyer et al., 2013; Trexler et al., 2014), increasing seismic events (Ellsworth,
2013; Kerr, 2012; Schultz et al., 2018), and health impacts (Warner et al., 2013).

Canada is one of the world’s largest producers of energy (Natural Resources Canada, 2017)
including an estimated 30.8 trillion cubic meters of natural gas, although 72% of this is trapped in
shale, primarily located in Alberta and British Columbia (National Energy Board, 2017), which
requires fracking in order to access it. In Alberta, more than 10,000 wells have been fracked since
2008, and the provincial government has been promoting expansion of this industry (Natural
Resources Canada, 2017). Fracking for natural gas is just one feature of the energy industry in the
Province, however Albertans have enjoyed the fruits of oil production for over a century,

affecting everything from government decision-making to regional culture, such that some
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commentators refer to the province as a ‘petro-state’ (e.g. Adkin, 2016; Davidson et al., 2011;
Taft, 2017). Since the beginning of the 21* century, the Athabasca oil sands have dominated the
sector, contributing to a near-continuous growth in production volume over the past 20 years
(Alberta Government - Economic Dashboard, 2019). Although the proportion of provincial
revenues from energy have declined during this period, they still make up a substantial share of
11 percent (Alberta Annual Report, 2019).

Given this historical context, I might anticipate strong public support for fracking, despite the
concerns regarding the health and environmental impacts of fracking that have been raised
elsewhere. However, Canada, including Alberta, has been subject to relatively limited research
on public perceptions of fracking. In one recent nation-wide study, Lachapelle and colleagues
(2018) found widely varying levels of support within Canada, with respondents in the Prairies
notably more supportive (Lachapelle et al., 2018). Another study examining public perspectives
on fracking development showed that most Albertans supported unconventional fossil fuel
development, including fracking (Axsen, 2014). However, even in a province with such a strong
historical relationship with the oil and gas industry, attitudes toward fracking may vary widely,
particularly given the localized nature of impacts. One earlier qualitative study did reveal that
some local citizens exposed to the impacts of fracking have expressed concerns similar to those
expressed by residents elsewhere (Davidson, 2018). Moreover, municipalities can play an
influential and yet varied role in policy responses to the environmental and health risks from
fracking (e.g. Larkin et al., 2018). An emphasis on the local scale is thus relevant not only in
order to unpack what I expect to be significant regional variations in perceptions but also because
such localized expressions of concern may have a substantial influence on municipal-level policy

responses.
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I sought to capture a wide variation in local context in our selection of three communities for
this study. The City of Lethbridge is the fourth largest city in the province with a population of
92,730 (Statistics Canada, 2016b) and hosts a mixed economy with services and post-secondary
education. This city was the first municipality in Alberta to oppose fracking by passing an official
resolution on November 13, 2012 to prevent oil and gas drilling within city limits (Patterson,
2013). The City Council reaffirmed its opposition to fracking in an official statement issued on
September 16, 2013 when GoldenKey Oil publicly announced its intentions to pursue fracking
within the city limits of Lethbridge (No Drilling Lethbridge, 2017a). This decision coincided
with actions taken by No Drilling Lethbridge, a small local organization, which collected 11,000
signatures on a petition presented to the Alberta Energy Regulator (AER) to request a ban on
drilling for oil and gas in Lethbridge. This petition was tabled in the legislature in March 2015
and shortly thereafter Goldenkey Oil retracted its application to frack for oil in Lethbridge (No
Drilling Lethbridge, 2017a). Lethbridge government and citizens opposed the oil exploration
project of Goldenkey Oil company in Lethbridge due to concerns about the environmental effects
of fracking activities and the lack of transparency regarding corporation ownership, extent of the
mineral license, history of non-compliance, water sourcing, and consultation with Lethbridge city
council (Josefina AT, 2015).

Fox Creek, on the other hand, is a small town with a population of 1970 (Statistics Canada,
2016a). This town is highly dependent upon the oil and gas industry. The revenue from oil and
gas companies accounts for about 95 percent of the district’s total revenue, and it was $77 million
in 2018 (Riley, 2019). In Fox Creek, the Kaybob assessment area has experienced the most
development with 197 gas wells and 11 oil wells drilled as of the end of December 2015
(Preston, Garner, Beavis, Sadiq, & Stricker, 2016). Concerns have also been raised in recent

years about the implication of methane — a potent greenhouse gas commonly leaked intentionally
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flared in natural gas production. A study published earlier this year in the journal BiogeoSciences
posited that methane from shale gas may have bigger implications for the climate change than
previously thought. Additionally, Fox Creek is also the location of Alberta’s first earthquakes
found to be associated with fracking activities, with some over 4.0 on the Richter scale (Schultz
et al., 2018). The magnitude 4.8 quake on January 12, 2016 forced a shutdown of extraction
activities by Repsol Oil and Gas site in Fox Creek (Braken, 2016). A study published in the
journal Science noted a sharp increase in the frequency of earthquakes near Fox Creek, Alta.,
began in December 2013 in response to fracking and further confirmed that earthquakes in Fox
Creek are linked to fracking operations (Schultz et al., 2018). Although some residents expressed
their concerns about the increase in frequency and magnitude of earthquakes in their communities
(Giovannetti, 2015), this has not slowed down drilling activities in Fox Creek. Up to now, there
has been no organized response to fracking from people in this town.

Rosebud, an even smaller community, with 85 people (Statistics Canada, 2016¢), is an
agricultural, theatre, arts and music community located in Wheatland County, in South-Central
Alberta. Rosebud sits on part of the Horseshoe Canyon Coal reserve, which includes a 50,000
acres deposit of unconventional gas (Nikiforuk, 2015). Between 2000 and 2002, Encana and
Calgary-based MGV, both energy companies, drilled and fracked several hundred experimental
wells to determine the most economical way to take methane out of the Horseshoe Canyon Coals
(Nikiforuk, 2015). In 2003, many farmers signed new gas well leases with Encana in anticipation
of economic benefits. However, dozens of Rosebud residents soon thereafter flooded the
Regulator with complaints about compressor noise, increase in traffic levels, and insufficient
consultation about the coalbed methane fracking activity, but little appeared to change
(Nikiforuk, 2015). There was no organized response to fracking from the residents of Rosebud ;

however, one of Rosebud’s residents, Jessica Ernst — a biologist and former oil field consultant,
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filed a Statement of Claim in 2007 against Encana for contaminating her water well and other
wells in her community (Nikiforuk, 2017). She further filed a claim against Alberta Environment
for failing to properly investigate the groundwater contamination. The multi-million-dollar
lawsuit of Jessica Ernst, started in 2011, was ultimately rejected by the Supreme Court in January
2017 for the reason that she can’t sue AER over alleged violations of her Charter rights, because
the AER is given immunity by provincial legislation, but the case drew international attention
and local sympathy (The Canadian Press, 2015).

Given the expectations for expansion of fracking activities and the noted variation in
community response to fracking in Alberta, exploring the drivers of public perceptions about
fracking is well warranted. Albertans’ perspectives regarding oil and gas development are
undoubtedly shaped by their regional economic and historical context, with expectations of high
levels of support and tolerance for the environmental impacts of these development activities.
Our study was motivated by two research questions: (1) What are the public perspectives on
fracking in regions where fracking is operating or will be operated? (2) In what ways do local
contextual factors help shape these attitudes? In response to these questions, I used a hierarchical
multiple regression model to examine the roles of gender, employment in the oil and gas sector,
geographical location, trust in government and government bodies, and factual knowledge about
fracking as predictors of attitudes toward fracking in Lethbridge, Fox Creek, and Rosebud. Our
findings highlight the relevance of local histories and economic context to environmental
concern, and support for fracking.

3.2. Literature review

Many factors can influence the formation of personal perspectives on fracking. In this section,

I focus on previous studies of fracking perceptions, highlighting research regarding the influence

of proximity, knowledge, trust, and sociodemographic variables.
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Published studies tend to show a relatively ambiguous relationship between proximity to
fracking and public perceptions (Batel and Devine-Wright, 2015). Jacquet (2012) found no
relationship between the two, while others found living closer to energy development to be
associated with increased support (Boudet et al., 2014). Evensen and Stedman (2016) found that
beliefs about specific impacts were strongly linked to perceptions of local shale gas development
(Evensen and Stedman, 2016). These variations in perceptions could be attributed at least in part
to locally-expressed discourses, ideological values, and local experiences (Swofford and Slattery,
2010).

Familiarity with fracking is another factor that has been found to be correlated with
perceptions of this technology. People are more likely to oppose risks that are perceived to be
unknown (Boudet et al., 2014). Limited knowledge of the process of fracking and its impacts
creates uncertainty about whether to support or oppose fracking (Boudet et al., 2014). Findings
regarding the influence of familiarity, however, are inconsistent. Some studies have found
knowledge or familiarity to be positively associated with opposition (Boudet et al., 2014; Choma
et al., 2016; Howell, 2018; Stedman et al., 2016), while other studies particularly those conducted
in the U.K., find the opposite (Anderson, 2010; Stedman et al., 2016). Lachapelle, et al. (2018)
found that in Canada the effect of knowledge and familiarity on public perceptions of fracking
varied by region. At the national level, familiarity with fracking was associated with less support,
but in some provinces, including Alberta, familiarity with fracking was linked to increasing
support (Lachapelle et al., 2018).

Trust is another important factor in public perceptions of industrial activities like fracking.
Trust in a given institution tends to be positively associated with support for the decisions made
by that institution (Hetherington, 1998). Trust in government institutions is related to satisfactory

experiences with government bodies (Thomas, 1998), and “congruence between citizens'
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wishes/expectations and government policy or the way in which government functions”
(Bouckaert & Van de Walle, 2003:338). Public trust in government institutions is consequently
important for the social license of resource development projects (Gross, 2007). With respect to
activities that are associated with risks, social scientists have found that high levels of trust are
associated with lower concern (Siegrist et al., 2003). Smith and colleagues (Smith et al., 2013)
also confirmed that individuals with higher levels of general trust toward authorities tended to not
get involved in natural resource development issues, as they trust governing bodies to do the right
thing.

Governmental bodies in some cases may be losing the trust of public, however, due to a
perceived decline in accountability. Although trust levels in Canada have been less subject to
inquiry, public trust in government has been in long term decline in other regions (Bovens &
Wille, 2008; Van de Walle et al., 2008). Declines in political trust were well documented in the
U.S. in particular: the percentage of Americans who trusted their government to do the right thing
was 75% in 1958, but just 21% in 1994, and 18% in 2017 (Pew Research Center, 2017). Trust in
government also varies depending on one’s education, age, household income, and economic
circumstances (Hudson, 2006). This decline in trust could be observed in relation to energy
development. The lack of trust in the competence of the U.S. Department of Energy, for example,
led to public rejection of a high-level nuclear waste repository in Nevada (Kunreuther et al.,
1990). Local residents in Colorado considered the Colorado Oil and Gas Conservation
Commission (COGCC) to be “too closely align[ed] with the oil and gas industry” to be trusted
with the safe regulation of that industry (Mayer, 2016:751), depicted by some as the “fox
guarding the henhouse” (Opsal & O’Connor Shelley, 2014:575).

Several socio-demographic factors have also been found to influence perspectives on fracking.

Women are more likely than men to express concern for the potential risks associated with
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emerging technologies (Bullock & Vedlitz, 2017; Whitmarsh et al., 2015; Yu et al., 2018), and
this has been the case for studies of perceptions of fracking as well. For example, Boudet and
Willits found that in the U.S. women are less likely to support fracking (Boudet et al., 2014;
Willits et al., 2016). Similarly, women in the UK are less likely than men to support shale gas
extraction (Andersson-Hudson et al., 2016; Whitmarsh et al., 2015). A recent study conducted in
China has produced similar results (Yu et al., 2018). In one study, minorities were found to be
more strongly opposed to the operation of natural gas, coal, nuclear, and wind power facilities
within 25 miles of their homes (Ansolabehere & Konisky, 2009).

The relationships observed between age, education attainment, and concerns about industrial
risks have been less consistent and may express differently by type of energy development
(Boudet et al., 2014). Education has been found to be related to awareness of fracking and
support in some studies (Boudet et al., 2014, 2016; Pierce et al., 2018), and opposition in others
(Arnold et al., 2018; Jacquet, 2012). Older respondents tend to show higher support for fracking
(Boudet et al., 2014; Yu et al., 2018) while younger respondents tended to oppose this technology
(Jacquet, 2012).

The effects of income level are similarly inconsistent, with higher incomes being associated
with opposition to fracking in some cases (Jacquet, 2012), and support in others (Boudet et al.,
2014; Pierce, et al. 2018). The source of income also matters, specifically the degree of
dependence on the industry producing the risks. Studies have shown that people are less inclined
to speak out against the oil and gas industry if their economic status is directly related to that
industry (Malin, 2014). Jacquet (2012) notes that American landowners, who might receive direct
benefits from energy projects in the form of rent payments and royalties, tended to support
energy development. However, in Colorado, opinions about fracking operations were shown to

be independent of the potential for private economic benefits to accrue (Mayer, 2016).
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Word choice has also been found to have a notable effect on public attitudes. In particular, the
terms fracking and hydraulic fracturing can elicit different reactions from different social groups.
Research has illustrated that the term fracking elicits less support for natural gas extraction than a
description of the process (Climek et al., 2013; Goidel et al., 2013), and fracking is associated
with negative connotations (Evensen et al., 2014; Stoutenborough et al., 2016; Fahey, 2012).
However, even though Stoutenborough and colleagues (2016) confirmed that fracking is
associated with negative connotations, they argued that there is no general framing effect for
using one wording over the other; but level of support and reaction to specific wording are
influenced by the level of familiarity with the technique.

In general, with the exception of findings with respect to gender, previous research has
generated widely divergent findings regarding the influence of socio-demographics, knowledge,
and trust on residents’ perception of energy development, potentially indicating that public
perception of energy projects is a complex web of locally-contingent factors. This literature, in
sum, implies the need for continued research, particularly at the local level.

3.3. Methods
3.3.1. Data collection

Our data collection methods were reviewed and approved of by the University of Alberta
Research Ethics Board before data collection began. The data for this study were collected from a
sample of 226 adults living in Lethbridge, Fox Creek, and Rosebud, via telephone and online
survey. I chose these locations because they are all located in regions subject to intensive
fracking development in recent years, and yet are characterized by highly varying economic
context and histories in fracking. Based on the populations of these communities, the number of
participants from each community varied widely with 184 participants from Lethbridge, 29 from

Fox Creek, and 13 from Rosebud.
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The survey was implemented from August 30 to October 25, 2016 by the polling firm
Research Now. To ensure the quality of data collected, a “soft launch” for ten percent of the
sample was conducted on August 30, 2016 to pretest the survey instrument. The full launch was
initiated on September 7, 2016 after reviewing. Participants from Lethbridge were recruited from
a representative panel of residents. Participants received an email from the polling firm to invite
them to participate in the survey, and recruitment continued until a target sample of at least 180
was reached. When they agreed to participate, respondents received a unique login and password
to ensure that only that respondent could complete the web survey. Because the polling firm does
not have sufficient panel representation from small communities like Fox Creek and Rosebud,
participants of these two communities were identified by computer-aided random digit telephone
dialing, and the survey was conducted over the phone. Recruitment continued until minimum
target samples in each municipality were reached. During the interview, trained interviewers
explained the question-and-answer process to the respondents, read questions exactly as worded,
let respondents provide non-directive answers, and recorded the answers. The survey
questionnaire took between 12 to 15 minutes to complete for both web-based and telephone
respondents. Table 3.1 (section 3.4.1) presents characteristics of the sample.

3.3.2. Survey design

The survey instrument was designed to measure key factors that were expected to predict
attitudes toward fracking including trust in government and government bodies, factual
knowledge about fracking, and socio-demographics. The survey instrument consisted of closed-
ended questions using five-point Likert scales, open-ended questions that served to expand
response options, such as the names of local organizations.

Trust, and factual knowledge about fracking are two key explanatory variables of interest. The

trust category is presented in Table 3.2, and factual knowledge about fracking is presented in
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Figure 3.2. To measure trust, respondents were asked about their levels of trust in information
sources, in media, and in government (local, provincial, and Alberta Energy Regulator).
Respondents were also asked to indicate whether their level of trust in the provincial
government’s ability to manage the impacts of fracking has changed since the last election, when
the long-standing right-wing Progressive Conservative Party was replaced by the New
Democratic Party.

Factual knowledge about fracking was operationalized using a set of six statements to gauge
respondents’ factual knowledge about fracking, including true or false statements regarding the
fracking extraction process, pressure, water use in fracking, fracking technique, and the agencies
responsible for the regulation of fracking activities. I then generated an index variable measuring
total factual knowledge about fracking based on the sum of responses to all six knowledge items.

In the survey, the term ‘hydraulic fracturing” was used in the introduction and stated that
hydraulic fracturing is also called ‘fracking’. Then the term ‘fracking” was subsequently used for
all questions in the survey, based on the expectation that participants were familiar with the term
‘fracking’ since they live in the areas where fracking has occurred or been proposed.

3.3.3. Data analysis

The dependent variable “fracking support” was recoded into a dummy variable with the two
values: 0=does not support fracking (including all responses with the value of not at all support
fracking), 1=support fracking (including all responses with the value from slightly support to
extremely support). A large proportion of respondents (n=40) indicated they were undecided;
these were not included in the regression analysis. This recoded dependent variable was used for
binary logistic regression. All variables that were correlated with fracking support (Table 3.3)

were entered into the regression model of analysis.
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I first ran descriptive statistics on all variables. Then I examined the binary correlations
between the dependent variable and independent variables as well as a series of interaction
effects. Finally, in order to find predictors of fracking support, I developed a hierarchical multiple
regression approach with three analytical models. The first model included socio-demographic
and location variables only. The second model had additional variables related to trust. To the last
model I added the index variable measuring total factual knowledge about fracking.

3.4. Results
3.4.1. Characteristics of the survey sample
In the survey sample, I gathered information about sex, age, income, and employment sector,

as described in Table 3.1.

Table 3.1. Sample characteristics (n=226) with population averages based on last Census (Statistics Canada

2016a, b,c) Unit %
Variables Categories Lethbridge  Fox Creek Rosebud
Age group (years 18-34 16.3 0 0
of age) 35-50 17.9 24.1 15.4
51-69 47.9 48.3 69.2
>=70 17.9 27.6 15.4
Average age 55.6 57.7 56.6
Census average age (2016) 39.7 354 41.3
Female 66.9 22.2 69.2
Census average percentage of female (2016) 49 54 47
Working sector Agriculture 5.5 0 7.7
Business 8.8 0 0
Education 13.8 10.7 7.7
Health 11.6 3.6 15.4
Forestry 0 7.1 0
Energy industry 3.9 32.1 7.7
Other 34.8 28.6 46.2
Annual household <40,000 19 17.9 7.7
income (CAD) 40,000 — 64,999 21.8 10.7 23.1
65,000 - 89,999 17.3 10.7 15.4
90,000 - 124,999 13.4 32.1 23.1
>125,000 14 17.8 0
Not stated 14.5 10.7 30.7
Census average annual household income (CAD) (2016) 90,537 135,271 66,304
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For descriptive purposes, the age variable was divided into four groups. Group one included
participants from 18 to 34 years. Group two included participants from 35 to 50. Group three
included participants from 51 to 69, and group four consisted of participants from 70 and over. I
did not have participants from the younger age group in Rosebud, which is likely a function of
the lower sample size in this community. Overall, however, the ages of participants do not depart
from the average ages in these three locations. The participation rate of women did, however,
with higher than average female participation in Lethbridge and Rosebud, and lower in Fox
Creek.

Almost half (49.9%) of respondents from Fox Creek earn $90,000 (before tax) or above, while
those numbers in Lethbridge and Rosebud are 27.4% and 23.1%, respectively (Table 3.1). These
differences appear to reflect the widely varying average household incomes across the three
municipalities. Respondents from Lethbridge represent a diversity of occupational sectors, while
the largest percentage of respondents from Fox Creek work in the energy industry (32.1%), and
the majority of respondents from Rosebud work in art and public services (46.2%). Other
working sectors include food services, transportation, entertainment and recreation, constructions,
arts, and other services. Data representing municipal-level occupation sector statistics are not
shown due to differences in occupational categories used by Statistics Canada.

3.4.2. Knowledge, trust, and support for fracking

All participants responded to the question regarding support for fracking. 17.7% do not know/
undecided; 5.8% extremely support; 8.8% support quite a bit; 14.6% moderately support; 13.7%
slightly support; and 39.4% do not support at all. The level of support for fracking varied by area,
with 79% of Fox Creek participants indicated moderate and extreme support compared to 26% of
Lethbridge respondents. Only 8% of Rosebud respondents were moderately or extremely

supportive (Figure 3.1).

44



The level of support for fracking varied in the three communities (Figure 3.1). In Fox Creek,
an industry town in which a high proportion of men work in the oil and gas sector, 20.8% of
respondents expressed extremely high support, and an additional 31% indicated quite a bit of
support for fracking. Notably, support in this community was high despite high levels of
familiarity with the harmful effects of fracking. Fox Creek has been subjected to three
earthquakes since 2015 with one at a Richter scale magnitude of 3.8, and two additional events
that were both 4.4 on the Richter scale. Fracking operations ceased in January 2016 in response
to one of these, and a stop order was still in place at the time our survey was conducted from
August to October 2016. However, in Rosebud, the site of heated controversy over the impacts of
fracking, not one single participant expressed extremely or quite a bit of support, while only a
small portion (1.8%) of respondents from Lethbridge showed extremely high support for fracking
in their area.

Level of support to fracking
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Figure 3.1. Level of fracking support, by three study sites

All 226 respondents answered the six knowledge statements. 8.4% answered all six items

incorrectly; 88.5% provided correct responses to the fracking process question; 36.3% provided
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correct responses to the fracking pressure question; 58% provided correct responses to the
fracking methods question; 30.5 % provided correct responses to the question regarding water
use for fracking; 46.5% provided correct responses to the question regarding technology used in
fracking; and 38.5% knew that AER is the primary regulatory authority over fracking
development in this province. Across the three study sites, participants from Fox Creek indicated

the highest level of factual knowledge about fracking (Figure 3.2).

Factual knowledge about fracking
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Figure 3.2. Factual knowledge about fracking, by three study sites

Table 3.2 describes participants’ trust levels, with four noteworthy insights. First, scientists
were ranked as the most reliable source of information related to fracking. The least trusted
information source was from politicians, particularly for residents of Fox Creek and Rosebud.
Second, respondents placed greater trust in the internet and personal communication than news
media. Third, there was a great difference in trust in government among participants. Rosebud
expressed considerably lower levels of trust in local government than respondents from
Lethbridge or Fox Creek, while participants from Fox Creek expressed the highest level of trust

in the AER. The majority of participants from Rosebud, on the other hand, had low trust level in



AER, while trust in this agency among Lethbridge residents was moderate. A majority of

participants from Fox Creek also reported that they believed that local government (92.6%) and

the AER (96.3%) represented their interests regarding fracking in and near their community.

More than half of participants from Fox Creek (65.5%) reported that their trust in the provincial

government’s ability to manage the impacts of fracking has decreased since the last election

when the New Democratic Party (NDP) was elected.

Table 3.2. Percentage levels of trust in information source, in media, and in government by three study sites

(n=226).
Variable Category Lethbridge Fox Creek Rosebud
Trust in information source
From scientists Low 14.1 32.1 18.2
Moderate 33.6 28.6 18.2
High 52.3 393 63.7
From government Low 56 67.9 61.5
Moderate 34.7 25 38.5
High 9.3 7.1 0
From politicians Low 74.3 85.7 84.7
Moderate 22.4 14.3 15.3
High 33 0 0
Trust in media
Traditional media Low 37.5 39.2 46.2
Moderate 40.6 46.4 38.4
High 21.9 14.3 15.4
Internet and world wide web Low 39.1 51.8 38.5
Moderate 41 29.6 38.4
High 19.9 18.6 23.1
Personal communication Low 39.9 20.6 23.1
Moderate 39.2 34.5 61.5
High 20.9 44.9 15.4
Trust in government
Local government Low 36.3 259 72.8
Moderate 35.5 37 27.2
High 28.2 37.1 0
Provincial government Low 42.5 42.9 75
Moderate 39 35.7 16.7
High 18.5 21.4 8.3
Trust in Alberta Energy Regulator Low 35.4 222 923
Moderate 48.5 259 7.7
High 16.1 51.9 0

47



3.4.3. Bi-variate correlations between demographics, knowledge, trust, and support

Table 3.3 shows correlations and interaction effects between outcome variable (fracking
support) and explanatory variables (social-demographic variables, trust, and factual knowledge
about fracking). Living in Fox Creek and working in the energy sector were found positively
associated with fracking support, while being female, living in Lethbridge, and having annual
household income below $40,000 were negatively associated with fracking support. These
correlations were all statistically significant. Five out of six variables measuring factual
knowledge about fracking were positively associated with fracking support and most of them
were significant at the .01 level. The aggregated factual knowledge about fracking variable was
positively associated with fracking support, r=.314, p<.01, as were most of the individual
knowledge items. The specific knowledge item regarding fracking pressure was not statistically
correlated with fracking support, therefore, it was excluded in the correlation table. The
correlations between trust in information items were mostly negatively associated with fracking
support, except the trust in information related to fracking from AER, which had a positive
correlation with fracking support.

Next, I created interaction effect variables between gender and social demographics; between
gender and trust variables in order to test the existence of these interactions and the scale of these
effects (Table 3.3). The direction of interaction effects between female and location; female and
income; and female and trust were all in the same direction as the main effects of these variables.
For example, the additional effect on support if a person was female and lived in Lethbridge was
-.293, but if she lived in Fox Creek, the additional effect was .135; the main effects of these two
locations were -.252 and .309, respectively. Similarly, additional effects on fracking support was
negative if a respondent was female and trusted information related to fracking from NGOs, the

worldwide web, and the provincial government.
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The correlation between fracking support and variables measuring trust appeared in the
opposite direction. Particularly, the additional effects on fracking support was positive if a
respondent was male and trusted information related to fracking from NGOs, the worldwide web,
and the provincial government, while in the main effects those relationships were negative. The
correlation between these interaction effects and outcome variables were all statistically

significant (Table 3.3).

Table 3.3. Correlations between explanatory variables and fracking support (n=170)

Explanatory variables Fracking support

Socio demographics

Female -.268%%*
Lethbridge =252 %%*
Fox Creek 309 %
Work in energy sector 261%%*
Annual household income below $40k -.168*
Independent variables

Factual knowledge about fracking process 173
Factual knowledge about fracking method 304%*
Factual knowledge about water use in fracking 182%*
Factual knowledge about technology use in fracking 250%*
Factual knowledge about government body in charge of fracking .159*
Total Factual knowledge about fracking 314%*
Trust in information related to fracking from NGOs -.191**
Trust in information related to fracking from Worldwide web -.164*
Trust in information related to fracking from provincial government -.158*
Trust in information related to fracking from Alberta Energy Regulator 350%**
Trust in provincial government changed since the last election -.268%**
Interaction effects

Female*Lethbridge -.203%%%
Female*Fox Creek J135%
Female*annual household income below $40k - 181%**
Female*trust in information related to fracking from NGO - 262%%*
Female*trust in information related to fracking from Worldwide web - 205%**
Female*trust in information related to fracking from provincial government -214%*
Male*Fox Creek 246%%*
Male*work in energy sector 233Hk
Male*age group 2 (35 to 50 years of age) .188%*
Male*trust in information related to fracking from NGO 229%*
Male*trust in information related to fracking from Worldwide web 250%**
Male*trust in information related to fracking from provincial government A71%
Male*trust in information related to fracking from Alberta Energy Regulator 31 5%**
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* Coefficient is significant at the 0.05 level (two-tailed).
** Coefficient is significant at the 0.01 level (two-tailed).
*** Coefficient is significant at the 0.001 level (two-tailed).

3.4.4. Regression results predicting fracking support

Since our outcome variable was a dichotomous variable, I used binary logistic regression in
the model to test the probability of support for fracking. In the hierarchical logistic regression
model (Table 3.4), I first entered demographics (gender and location), then added trust, factual
knowledge about fracking, and interaction effects. Interaction-effect variables did not show any
statistically significant association with the fracking support variable; thus, they were left out of
the final models. Non-responses were treated as missing data, and removed from the analysis,

leaving a total sample for the regression of 136.

Table 3.4. Results of logistic regression predicting determinants of fracking support (n=136)

Model 1 Model 2 Model 3
Socio-demographics Trust Knowledge
B SE OR B SE OR B SE OR
*Variable
Constant 1.918** .657 6.807 1.732 1.401 5.654 .499 1.516 1.647
Socio-demographics
Female -.552 .384 .576 -461 481 .631 -418 495 .659
Male (excluded)
Lethbridge -1.753%* 665 173 -1.757* 791 173 -1.515 .810 220
Rosebud -2.726%*  1.056 .065 -2.252 1.322  .105 -2.177 1.325 113
Fox Creek (excluded)
Working in energy
sector 1.229 873 3419 1.189 1.084 3.285 1.013 1.099 2.753

Trust variables

Trust in information source related to fracking from

Scientists -.157 230 .854 -.183 236 .833

Government 486 429 1.597 .345 447 1.412

Politicians 210 416 1.234 486 438 1.626
Trust in media

Traditional media -.039 332 962 -.220 357 .803

Internet sources -.649* 322 522 -.6568* 323 519

Personal communication .023 271 1.023 .031 281 1.032
Trust in government

Local government -.007 307 993 -.021 318 980

Provincial government -1.028** .343 358%*%  -1.003** 348 367
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Model 1 Model 2 Model 3

Socio-demographics Trust Knowledge
B SE OR B SE OR B SE OR
Alberta Energy
Regulator 1.360*** 370 3.897 1.405%** 374 4.075
Total factual knowledge about fracking 0.385* 171 1.470

Nagelkerke R? of model 1=.215; of model 2= .485; of model 3= .518.
* Coefficient is significant at the 0.05 level.

** Coefficient is significant at the 0.01 level.

**%* Coefficient is significant at the 0.001 level.

The results of Model 1 showed that living in Lethbridge and Rosebud (p<.01) was
significantly negatively associated with fracking support. The addition of variables in Model 2
offers a notable increase in explanatory value from Model 1, increasing the Nagelkerke R? from
215 to .485 (Table 3.4).

In Model 2, living in Lethbridge (p<.05), trust in internet information sources (p<.05), trust in
provincial government (p<.01), and trust in AER (p<.001) all had statistically significant
associations with fracking support (Table 3.4).

In Model 3 I added total factual knowledge about fracking, increasing our R? to .518. In this
full model, geographical location was no longer statistically significant. The directions of the
three variables that were significantly associated with fracking support in Model 2 were
unchanged in Model 3. The predictive values of trust variables were largely consistent across
Model 2 and Model 3, while the association between total factual knowledge about fracking and
fracking support became positively significant (p<.05) in Model 3 (Table 3.4). I found
correlations between factual knowledge about fracking and education level (.208™"); between
factual knowledge about fracking and working in energy sector (.146"). However, when I added
these two variables along with education level and occupation in the energy sector in the
regression model, no statistically significant relationship was found. Therefore, in our model,

these two variables were not included.
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3.5. Discussion and conclusions

The respondents in this study overall expressed wide-ranging levels of support for fracking,
with considerable differences between the three study sites. Levels of support found in
Lethbridge, Fox Creek, and Rosebud were all considerably lower than what was found in
province-wide studies (Axsen, 2014; Thomas et al., 2017). Higher support in Alberta would be
expected, given the history of economic dependence of this province on oil and gas development,
and the extent to which this history has influenced Alberta’s cultural and political character. Yet,
more than half of respondents in Lethbridge and Rosebud did not support for fracking at all. Even
in Fox Creek where employment dependence on the industry was highest, 17.2% of respondents
did not support fracking.

Factual knowledge about fracking was found to be positively associated with support, as might
be expected considering knowledge is likely to be positively associated with either working
directly in this sector or having close friends or family members who do. This association was in
line with previous studies related to fracking and perceptions in the UK (Andersson-Hudson et
al., 2016; Stedman et al., 2016).

Delving more deeply into attitudes toward fracking in this province, however, requires looking
more closely at the local level. This analysis highlights the extent to which local context matters
more than many structural variables commonly attributed to attitudes toward environmental risks
from fracking. Additionally, institutional trust had the strongest effect in our full model, even
when controlling for gender, income, knowledge, and sector of employment. As indicated in our
descriptive statistics, however, levels of institutional trust toward a set of specific government
entities varied substantially by location, suggesting that local historical experiences with those
entities with respect to fracking development strongly influenced local resident trust, and this in

turn affected attitudes toward fracking.
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As level of trust in the current provincial government increased, support for fracking declined.
In contrast, the higher the level of trust in the AER, the more likely a resident was to support
fracking. These findings may reflect the fact that the AER has largely remained unchanged in
structure and function since its inception under the previous, conservative government, and
continues to be a regulatory body dominated by energy industry interests despite the election of
the NDP leadership since that time. Rural communities across Alberta express lower levels of
support for the NDP than their urban counterparts, and this likely influenced community-level
institutional trust in the current provincial government, under NDP leadership. Trust in the
current provincial government was not particularly high in any of our three communities, but it
was particularly low in Rosebud, Alberta, as was trust in the AER. This small area experienced
several difficult years during which residents sought relief from the provincial government for
contamination of water wells as a result of nearby natural gas development, without success. In
Fox Creek, by contrast, an area highly-dependent upon (male) employment in oil and gas
development, residents were inclined to distrust the provincial government but expressed the
highest level of trust in the AER. They expressed high levels of support for fracking, despite
direct experience with some of its more vivid impacts. Respondents in the small city of
Lethbridge, where residents previously were sufficiently concerned about the impacts of fracking
that they successfully prevented well drilling within the city limits, had a level of trust in the
provincial government comparable to Fox Creek residents, but with lower trust in the AER.

These findings add up to a complex portrait of the local perceptions of fracking development.
The collective voices from participants of the three study sites contributed a unique
understanding of local people’s perspectives on fracking activities in their communities. The
underlying message is clear, and likely resonant regardless of the type of development in

question: political conflicts over development may have less to do with the structural identities of
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citizens and more to do with the unique local histories and cultures that define current community
relationships with those industries which makes province wide generalization and policy making

difficult.
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Chapter 4. 'What shapes public engagement in fracking?
4.1. Introduction

Local public dialogue is critical to effective environmental governance (Diduck & Sinclair,
2002; Gastil & Dillard, 1999), and public engagement is an essential feature of a democratic
society, facilitating policy decisions that are more likely to reflect public interests (Parkins et al.,
2017). These objectives are often more principle than practice, however, and this is particularly
the case with respect to managing the social and environmental risks of fossil fuel development
in jurisdictions that are economically and culturally linked to such development. To further
complicate matters, oil and gas development today increasingly entails the extraction of
unconventional fossil fuel reserves, that entail equally unconventional risks. Fracking, for
example, has generated heated public opposition, in some cases resulting in moratoria or bans
across several countries, in response to concerns about the health and environmental risks
involved. Fracking, or horizontal, multi-stage hydraulic fracturing, refers to a method of
extracting oil and gas trapped in shale and other solid substrates, by injecting a mixture of silica,
water, and chemicals under very high pressure.

In Canada, natural gas shale is widely distributed across the Provinces of British Colombia,
Alberta, Saskatchewan, Quebec, and the Maritimes (Chong & Simikian, 2014). Since 2008, more
than 10,000 wells have been fracked in Alberta, and the provincial government has been
promoting its expansion (Ministry of Energy, 2018). The Canada Energy Regulator (formerly
called National Energy Board) projects that shale gas will have reached 28% of total gas
production in Canada by 2035, assisted in part by efforts to phase out coal and replace it with
natural gas (touted to be less greenhouse gas intensive) as well as expected increase in demand

due to the construction of liquefied natural gas facilities (LNGs) in British Columbia. Albertans
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thus have already experienced some impacts from fracking and will likely see the impacts of
increased fracking in the future.

The Province of Alberta produces a significant amount of fossil fuels in addition to natural
gas, particularly from the Athabasca oilsands—the world’s third largest reserve of oil (in the form
of bitumen)—and large coal reserves. Scholars have characterized Alberta as a ‘petro-state,’ in
which the government privileges the priorities of the energy sector. Residents who raise concerns
about the social and environmental consequences of fossil fuel extraction are often dismissed as
‘un-Albertan’ (Adkin, 2016; Davidson, & Gismondi, 2011; Shrivastava & Stefanick, 2012), a
style of neo-liberalizing discourse observed in other fossil fuel production zones (Mercer, De
Rijke, & Dressler, 2014). Petro-statism is a particular instance of place-based social identity,
which may be a central feature of responses to high risk industrial activities such as fracking, and
to public engagement in general (Luke, Rasch, Evensen, & Kohne, 2018). Alberta is thus an
important context in which to explore how residents respond to fossil fuel-based energy
development activities, but also an important context to enhance our understanding of factors
associated with public engagement.

As might be expected, previous studies conducted at the national or provincial scale show that
Albertans are supportive of unconventional fossil fuel development than people in other
provinces (Axsen, 2014; Lachapelle et al., 2018). Importantly, national and provincial-scale polls
fail to capture the potential for wide divergences in perspective at the local level. One recent
study highlights the relevance of scale, finding notable departures in findings from analyses of
attitudes to fracking conducted at the national, state, and local scales (Evensen & Stedman, 2016;
Luke, 2017). Such polling can promote the erroneous depiction of widespread agreement among
a citizenry. Resistance can nonetheless be observed in Alberta, in the form of petitions, lawsuits,

and environmental protest events. For instance, residents of Lethbridge started a grassroots
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organization called No Drilling Lethbridge, that called on the Alberta Government to ban drilling
for oil and gas in that city. Jessica Ernst — a biologist, former oil field consultant, and resident of
Rosebud, Alberta, gained international notoriety for her legal fight against an energy company
and the provincial government, for contaminating her water well and other wells in her
community as a result of nearby fracking activities. Recent events may also influence public
support, including the attribution of seismic events in Fox Creek, Alberta that were attributed to
fracking (Schultz et al., 2018). Also noteworthy is the historical but short-lived win of the left
leaning New Democratic Party after 40 years of consistent Progressive Conservative Party rule in
the provincial election in October 2015. The newly named United Conservative Party has since
reclaimed control of the legislature, in 2019.

This study seeks to explore the extent of public engagement in fracking among a sample of
residents in Rosebud, Fox Creek, and Lethbridge, all located near fracking activities in Alberta.
Public engagement is driven by many factors, but social capital may be particularly relevant. Few
studies of public engagement in fracking have focused on social capital, however. As such, this
study analyzes the relationship between public engagement and three aspects of social capital
found to be particularly strong predictors of environmental engagement previously: networks,
trust, and self-efficacy (Edwards, 2010; Kirkby-Geddes, King, & Bravington, 2013). Below, |
offer a brief review of empirical studies of attitudes toward fracking, and then discuss previous
research on the three social capital themes explored in this study. This is followed by sections
describing our methods and results, and discussion of the implications of our findings.

4.1.1. Attitudes toward fracking

Empirical study of public attitudes toward fracking has increased considerably over the past

decade. While I only touch briefly on this research record here, there are a number of excellent

reviews available (M. Thomas et al., 2016), including a recent special issue (Evensen, 2018).
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Importantly, studies conducted in many regions have found mixed levels of support, with higher
expressions of support often linked to expected community economic benefits, or in the case of
some landowners, direct economic benefits (Jacquet, 2012; Luke, 2017; Malin, 2014). Other
factors found to be correlated with support include familiarity with the technology (Andersson-
Hudson et al. 2016; Boudet et al. 2014; Stedman et al. 2016). Men are also often found to be
more supportive of hydraulic fracturing than women (Boudet et al., 2014; Davis & Fisk, 2014;
Howell et al., 2017), and political conservatism has been correlated with lower perceived risks
and higher support for fracking (Boudet et al., 2014; Clarke et al., 2016; Davis & Fisk, 2014;
Edwards, 2018; Luke, 2017). Local support is by no means universal, however; many local
residents have expressed strong concerns regarding environmental and health impacts, and for
many, feelings of frustration and powerlessness (Davidson, 2018; Eaton & Kinchy, 2016; Willow
& Wylie, 2014). Even among residents who do not necessarily oppose the technology, the
perceived fairness of the decision-making process is a critical component of support (Shaw et al.,
2015).
4.1.2. Social networks

Social capital has long been considered an important facilitator for social engagement. There
are several attributes and types of social capital, but in this study, I focus on three, beginning with
social networks. Participation in networks offers individuals access to resources, particularly
knowledge, while also contributing to those networks, leading to the enhancement of wellbeing
for all participants. They are particularly relevant to democratic decision-making, including in
environmental realms (Ingold, 2017). This occurs through several mechanisms, but importantly,
social networks foster norms of generalized reciprocity (Putnam, 2000), which contribute to
higher levels of civic participation (Ki-Choon Song, 2013), and foster democratic values (Zhang,

Johnson, Seltzer, & Bichard, 2010). In other words, networks are a constituent of social capital,
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and also serve to reinforce the virtues of social capital, including cooperation, because they
enable communications that are candid and crosscutting (Fisher & Hamilton, 1996; Putnam,
2000).

Network analysts focus on network centrality and structure, including network degree and
network range. Degree describes frequency of interactions, important to information
dissemination, social pressure, and attitude formation. Range describes the diversity of
interactions—the number and location of networks with which one is connected (Burt, 1980)—
and the information exchanged in those interactions, which may be important for more complex
cognitive processes such as identity formation (Tindall, 2002), social mobility (Lin & Dumin,
1986), and open-mindedness (Putnam, 2000). Having ties to people across diverse networks
implies that one is more likely to obtain multiple sources of information, opinions, and
evaluations about issues and events (Putnam, 2000; Tindall, 2002). Repeated interpersonal
interactions provide the basis for group solidarity, which enables collective action (Collins, Neal,
& Neal, 2014). In this study, I tested whether the density and diversity of social networks
enhances the likelihood of engagement.

4.1.3. Trust

Trust is a key element in public engagement. Increased levels of reciprocity and mutual trust
lead to increases in communication, and turn out to motivate collective action (Willis, 2012).
Trusting relationships among stakeholders encourage collaboration, openness, and more effective
governance (Parkins et al., 2017). The nature of relationships among community members, state
and industry have a significant influence on publics’ granting of social license to operate, or in
cases of grievance, its withdrawal (Luke, 2017; Luke et al., 2018). Like networks, the

relationship between trust and social capital is reciprocal. Trust encourages engagement, and
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engagement in turn contributes to empathy, and ultimately strengthens social capital (Hays, 2012;
Nooteboom, 2007).

While the concept of trust encompasses both general trust and skepticism (Poortinga &
Pidgeon, 2003), in this study, the role of general trust in public engagement in energy issues is
the focus. General trust describes one’s perceived competence, caring, fairness, and openness on
the part of decision-makers (Parkins et al., 2017). Higher levels of generalized trust in
government agencies have been associated with citizen engagement in public affairs (Uphoff,
2000). When governmental agencies appear to prioritize social needs, have more efficient
administrative processes, and exhibit capacity to implement policy, citizens are much more likely
to participate in public affairs, abide by laws and express trust towards government (Edwards,
2010). Trust in government is expected to be negatively associated with engagement in fracking
opposition activities, particularly given Alberta’s economic dependence upon the oil and gas
industry, and the strong provincial government support for this industry.

4.1.4. Self-efficacy

Self-efficacy, referred to as confidence in one’s personal capacity to influence one’s
environment (e.g. Young, 2020), is another critical factor contributing to personal motivations for
engagement. Self-efficacy has long been considered to be a necessary prerequisite for public
engagement (Bandura, 1977): individuals who believe their voices are heard and their opinions
are taken into account, particularly by authorities, are far more likely to engage. Although self-
efficacy is believed to be cultivated early in the life course (Gecas, 1989), prior experiences in
collective activities can also elevate or attenuate efficacy, which may affect motivations for
subsequent political engagement (Valentino, Gregorowicz & Groenendyk, 2009; Bandura, 1997).
Members of the public may be encouraged to participate if they feel they can make a valuable

contribution (Diduck & Sinclair, 2002), or they have a strong sense of responsibility toward
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improving their community (Bandura, 2001). However, in communities where power and
influence is concentrated among a small minority, as is often the case in rural, resource-based
communities, people are less likely to feel sufficiently empowered to engage in public affairs (L.
M. Young, 2002). Drawing from these previous studies, I expect to see a positive association
between perceived self-efficacy and engagement.
4.2. Methods

In order to explore the willingness of Alberta residents in our selected communities to engage
in organized activities regarding fracking, data was collected via telephone and online survey
from a sample of 226 adults living in three highly diverse local communities. The first
community is the City of Lethbridge (population 96,828), an economically diverse city in
southeastern Alberta in which Lethbridge University is a centerpiece. Fracking has occurred in
southeastern Alberta, but in 2013, Goldenkey Oil applied for a license to begin a fracking
operation within the City Limits. A local resistance group was quickly mobilized, and the
company’s application was withdrawn in 2014. Rosebud is also in southeastern Alberta, an older
agricultural community that has experienced significant declines in that activity, and now
sustains a population of just 87. There was no organized resistance to drilling for natural gas in
this community, until many residents began to notice health effects that they attributed to a
sudden decline in well water quality in the early 2000’s. The concerns expressed by many
Rosebud residents at that time were disregarded, resulting in the disintegration of what were
previously complacent relations with the Provincial government. Fox Creek, finally, is in
northern Alberta (population 1,720) and is heavily reliant on oil and gas production. Community
residents have experienced several seismic events attributed to nearby fracking activities in recent

years, some of which were severe enough (over 4.0 on the Richter scale) to trigger a stop work
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order by the government. To date these events have not transpired in organized opposition to
fracking in Fox Creek.

The survey was implemented from the 30 of August to the 25" of October 2016 by the
polling firm Research Now. This firm recruited participants from Lethbridge using random-digit
dialing and an online survey. Due to difficulties obtaining email addresses of people living in Fox
Creek and Rosebud due to their small populations, participants of these communities were
surveyed by telephone, with the same front matter, questions and response options as the online
survey instrument. The questionnaire took between 12 to 15 minutes to complete. Based on the
populations of these communities, the number of participants from each community varied
widely with 184 participants from Lethbridge, 29 from Fox Creek, and 13 from Rosebud.

Although the sample sizes of the two smaller communities are quite small, the resulting
dataset allows for statistical comparisons between these distinctive communities. The sample is
described further in Table 4.1. Most respondents are female (57.5%) and over 50 years old
(68.1%) as reported in Table 4.2. Women account for 51% of the provincial adult population and
the average age is 48 years (Statistics Canada, 2016d), thus the participants of this survey are
slightly older and more female than the provincial population. In terms of annual household
income, 45.1% of respondents earn more than $65,000, compared to the average income of
Albertans in 2015 of $62,778 (Statistics Canada, 2016d). Regarding the occupation of
participants, 31.2% of respondents from Fox Creek work in the energy sector, with 3.9% of

Lethbridge respondents, and 7.7% of Rosebud respondents in the same occupation.
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Table 4.1. Sample characteristics (n=226) with population averages based on last Census (Statistics Canada

20164, b,c) Unit %
Variables Categories Lethbridge  Fox Creek Rosebud
Age group (years 18-34 16.3 0 0
of age) 35-50 17.9 24.1 15.4

51-69 479 48.3 69.2
>=70 17.9 27.6 15.4
Average age 55.6 57.7 56.6
Census average age (2016) 39.7 354 41.3
Female 66.9 222 69.2
Census average percentage of female (2016) 49 54 47
Working sector Agriculture 5.5 0 7.7
Business 8.8 0 0
Education 13.8 10.7 7.7
Health 11.6 3.6 15.4
Forestry 0 7.1 0
Energy industry 3.9 32.1 7.7
Other 34.8 28.6 46.2
Annual household  <40,000 19 17.9 7.7
income (CAD) 40,000 — 64,999 21.8 10.7 23.1
65,000 — 89,999 17.3 10.7 15.4
90,000 — 124,999 13.4 32.1 23.1
>125,000 14 17.8 0
Not stated 14.5 10.7 30.7
Census average annual household income (CAD) (2016) 90,537 135,271 66,304
N 184 29 13

To measure engagement in fracking opposition activities, a series of variables were utilized.
The items used to measure engagement were taken from the Energy Literacy Survey with
attribution to the original creators of the scale (Comeau, Beckley, Parkins, & Stedman, 2015).
The list of engagement activities in resistance to environmental impacts of fracking included nine
items, but after initial factor analysis, two domains was settled on. These two subsets of
engagement reflect activities that involve personal and collective engagement. I then aggregated
the measures to generate a personal engagement index based on the mean of three activities
(donate money to support environmental event(s), communicate with government officials, and

communicate concerns to oil and gas companies). Similarly, three items are aggregated to
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generate a collective engagement index, including signing a petition, attending public protest(s),
and discussing personal viewpoints about fracking with family, friends, and neighbors.

For the social capital items, I referred to the General Social Survey Cycle 27 from Statistics
Canada, designed to measure social capital and public engagement in Canada, and added
additional survey items of my own. The survey included 13 trust items, referring to media,
information sources, local and provincial government, and the Alberta Energy Regulator (AER),
the government body responsible for overseeing energy development. For network measures, the
survey included items measuring respondent membership in local and non-local organizations.
Respondents were also asked which organizations they were most active in, and time spent in
organization participation. Next, perceived self-efficacy was measured with the statement “I have
a strong influence in making this community a better place to live.” Then participants were asked
“How concerned are you about harmful effects of hydraulic fracturing in and near your
community?” Most of these items were measured with 5-point Likert scales. Finally, the analysis
includes standard socio-demographic variables for age, gender, education, annual household
income, geographical location, occupation in the energy sector, and the length of time
participants lived in that community, based on previous research indicating that place identity
strongly affects the degree to which local people express concern about health and environmental
risks associated with industrial development or large-scale land use change (Jacquet & Stedman,

2014; Luke, 2017; Short & Szolucha, 2019).

4.3. Findings
Descriptive statistics for the total sample and all measures are summarized below in Table 4.2.
As noted, 38.1% of respondents self-reported being a member of a local group or organization,

while participation in non-local groups or organizations was lower, at 23%. Respondents’
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average self-reported efficacy is 2.95 out of 5. Over a quarter of respondents (25.7%) believe
they have a strong influence in making their communities a better place to live, while 42.5% of

them are not sure about their efficacy in their communities.

Table 4.2. Descriptive statistics for variables used in bivariate analysis and OLS regression model, reported as

Likert scale responses from 1 (not at all) to 5 (very often), unless otherwise noted.

Variable %! Mean? SD Min Max N
Personal engagement - 1.75° 0.81 1 4.67 117
Collective engagement - 2.38%  0.84 1 4.67 117
Trust information sources related to fracking provided by 3.52 1.11 1 5 188
scientists )
Trust information sources related to fracking provided by 2.25 0.92 1 4 191
government
Trust information sources related to fracking provided by 1.8 0.85 1 4 193
politicians
Trust information sources related to fracking provided by NGO 2.65 1.01 1 5 190
Trust information sources related to fracking provided by 2.75 0.75 1 5 203
Newspapers, magazines, and TV
Trust information sources related to fracking provided by 2.76 0.93 1 5 201
Internet
Trust information sources related to fracking provided by 2.84 1.01 1 5 195
personal communication
Trust local government 2.83 1.03 1 5 173
Trust provincial government 2.55 1.05 1 5 181
Trust Alberta Energy Regulator 2.72 0.98 1 5 170
Trust change since the last provincial election 2.64 1.12 1 5 179
Local network 38.1
Non-local network 23.0
Solidarity 4.23 0.94 1 5 216
Self-efficacy 25.7 2.95 0.98 1 5 219
Concern about harmful effects of fracking 35.0 2.84 1.35 1 5 207
Female 57.5 212
Working in energy sector 7.5 222
Education (post-secondary) 77.9 221
Annual household income more than CAD 65,000 45.1 226
Age (over 50 years old) 68.1 226
Live in the community from 10 years and above 75.7
Geographical location
Lethbridge 81.4 226
Fox Creek 12.8 226
Rosebud 5.8 226

!: Percentage of respondents attending local and non-local networks.
2: Trust variables were measured by 5-point Likert scale of 1=lowest, 2= slightly, 3= moderately, 4=quite a bit, and 5=highest.
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3: These values represent the mean of the three categories of engagement aggregated (donate money, communicate with government officials, and
communicate with oil and gas companies). The total lowest value of the aggregate is 1, and the highest value is 4.67, on a scale where 1 = Not at
all, to 5 = Very often.
*: These values represent the mean of the three categories of engagement aggregated (sign petition, attend public events, and discuss viewpoints
about fracking). The total lowest value of the aggregate is 1, and the highest value is 4.67, on a scale where 1 = Not at all, to 5 = Very often.
Engagement is further disaggregated to the community level and by type of activity in Table
4.3. Nearly half (43.8%) of respondents indicated involvement in at least one engagement
activity. This may be higher than actual engagement levels due to response bias, as people with
higher levels of concern may be more likely to participate in surveys. As expected, those
activities that required lower investments of resources, such as discussing personal views about
fracking with friends and neighbors, have higher rates of participation, at 67.5%, 77.3%, and
91.7% of respondents from Lethbridge, Fox Creek, and Rosebud, respectively. Communicating

with concerns about fracking to oil and gas companies received the lowest participation rates of

respondents from Lethbridge (13.3%) and Fox Creek (22.7%).

Table 4.3. Sample percentages engaged in fracking opposition activities by study site and engagement type

Collective engagement Personal engagement
. Sign Attend Discuss Communicate Communicate
Study sites .. . . Donate .
petition event viewpoint gov. officer industry
Lethbridge 63.9 24.1 67.5 244 22.9 133
Fox Creek 27.3 273 77.3 13.6 36.4 22.7
Rosebud 66.7 333 91.7 8.3 333 41.7

Table 4.4 elaborate on participants’ trust levels. Three points stand out. First, scientists are
ranked as the most reliable information provider about fracking across all three communities. The
least trusted information provider was politicians. Second, trust in personal communication was
rated higher than other information sources such as traditional media and internet sources. Third,
there are large differences in trust in government among participants. Rosebud expressed
considerably lower levels of trust in all three government entities than respondents from
Lethbridge or Fox Creek, while participants from Fox Creek expressed the highest trust in the
AER, the provincial regulatory agency responsible for overseeing energy development. Trust in

the AER among Lethbridge residents was moderate.
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Table 4.4. Level of trust in information source, in media, and in government in percentage (N=226).

Geographical locations

Variable Trust level
Lethbridge Fox Creek Rosebud
Trust in information sources
Low 14.1 32.1 18.2
From scientists Moderate 33.6 28.6 18.2
High 523 39.3 63.7
Low 56.0 67.9 61.5
From government Moderate 34.7 25.0 38.5
High 9.3 7.1 0
Low 74.3 85.7 84.7
From politicians Moderate 22.4 14.3 15.3
High 33 0 0
Trust in media
Low 37.5 39.2 46.2
Traditional media Moderate 40.6 46.4 38.4
High 21.9 14.3 15.4
Low 39.1 51.8 38.5
Internet sources Moderate 41.0 29.6 38.4
High 19.9 18.6 23.1
Low 39.9 20.6 23.1
Personal communication Moderate 39.2 34.5 61.5
High 20.9 44.9 15.4
Trust in government
Low 36.3 259 72.8
Local government Moderate 355 37.0 27.2
High 28.2 371 0
Low 42.5 42.9 75.0
Provincial government Moderate 39.0 35.7 16.7
High 18.5 21.4 8.3
Low 354 222 92.3
Alberta Energy Regulator Moderate 48.5 259 7.7
High 16.1 51.9 0

The bivariate analysis in Table 4.5 explores the direct relationships between key variables. In
this table, trust information sources is an index based on the sum of 4 variables measuring the
level of trust in information sources related to fracking provided by scientists, politicians,
government, and NGOs; trust in media is an index based on the sum of 3 variables measuring the
level of trust in fracking information provided by 3 channels including traditional (TV, magazine,

newspaper), internet, and personal communication; trust in government is an index based on the

67



sum of 2 variables include trust in local and provincial government; and trust in the Alberta
Energy Regulator (AER).

Regarding personal engagement, the first notice is that overall trust in information providers
bears a positive correlation with personal engagement (.277). Also, consistent with the
hypothesis, networks are positively correlated with personal engagement (.238 and .223). Self-
efficacy also has a positive association with personal engagement as expected (.275). Regarding
collective engagement, trust in information providers and trust in media are positively correlated
with collective engagement (.210 and .461). As hypothesized, self-efficacy and concern are
positively correlated with collective engagement (.199 and .481). The relationship between trust
in government and engagement is in the expected direction (negative), though not statistically
significant. No link between concern level and personal engagement is found, but concern has a
strong relationship with collective engagement. This difference will be explained in the

discussion section below.

Table 4.5. Bivariate relationships between engagement, trust, network, self-efficacy, concern, and correlation

with social capital variables (N=226)

Correlates Personal Collective Trust Trust Trust Local Non-local
engagement engagement information media government network network

Trust information ~ 0.277%* 0.210%* 1

Trust media 0.196 0.461** 0.461** 1

Trust government - 0.059 - 0.063 0.310%** 0.190* 1

Local network 0.238** 0.033 -0.046 -0.083 - 0.059 1

Non-local network  0.223* 0.073 0.045 0.017 -0.124 0.568** 1

Self-efficacy 0.275%** 0.199* 0.202%** 0.066 0.217** 0.174**  0.137*

Concern 0.157 0.481%** 0.212%* 0.160%* -0.093 0.026 0.035

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

Moving to the regression results presented in Table 4.6, two separate models are presented for
the two dependent variables: personal and collective engagement in fracking opposition

activities. Because of missing values, the sample size is reduced (n = 92) and therefore the
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number of predictor variables is limited in order to increase the number of observations and
degrees of freedom. As such, several variables related to trust and demographics are not included
in the final model. The hierarchical Ordinary Least Squares regression models for these outcome
variables are organized by first entering social capital variables including networking, trust, self-
efficacy, and concerns about the harmful effects of fracking. These predictors are then followed
by a series of demographic variables (income, education, time living in the community,
employment sector, and geographical locations). The dependent variables include respondents
who did not participate in any activity (1 = Not at all) as well as those who participated
frequently in all activities (5 = Very often).

Results in Model 1 are somewhat consistent with Table 4.5, with positive associations
between personal engagement and self-efficacy (.256), as well as trust in information providers
(.332), consistent with our hypotheses. Annual household income is positively linked to personal
engagement, while working in the energy sector is negatively so. The effects are stronger for all
four determinants of personal in comparison to collective forms of engagement.

In Model 2, I explore relationships between collective engagement and key explanatory
variables. Here I see a pattern similar to results in Table 4.5, where trust in media (.299) and
concern are positively associated with collective engagement (.391). Among demographic
variables, again income is positively associated with collective engagement while higher
education (university degree and above) is negatively so for both personal and collective
engagement. In Model 2, the effect of working in the energy sector was not pronounced any
more, which may in fact reflect Alberta’s ‘petro-state’ status, a status that suggests that many
Albertans identified strong with. Regression results in Model 2 suggest that when respondents

trust media, are concerned about the effects of fracking, and have annual household income over
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$65,000, they are more likely to be engaged in collective fracking opposition activities, and when
they have higher education, they are less likely to engage.

Overall, higher education and income were found to shape personal and collective engagement
in fracking opposition activities. The results support my expectation that perceived self-efficacy
is positively associated with personal engagement in fracking opposition activities (.256 p<.05).
The hypotheses that membership in networks is positively associated with public engagement,

and trust in government is negatively associated with public engagement, are not supported.

Table 4.6. Results of OLS regression with standardized coefficients predicting determinants of personal and

collective engagement in fracking opposition activities (N=92).

Personal engagement Collective engagement
Independent variables (Model 1) (Model 2)
Constant 0.502 0.454
Social capital variables
Local network 0.070 0.016
Non-local network 0.100 0.022
Trust information sources 0.332* -0.015
Trust media -0.056 0.299*
Perceived Self-efficacy 0.256* 0.116
Concern 0.133 0.391%**
Demographic variables
Annual household income >$65k 0.366%** 0.231*
Education (BA and above) -0.238%* -0.199*
Living in the community from 10 years and above -0.168 0.052
Working in energy sector -0.240%* -0.097
Fox Creek 0.058 -0.191
Rosebud -0.005 -0.034
Adjusted R? 0.26 0.33
N 92 92

* Significant coefficient at the 0.05 level
** Significant coefficient at the 0.01 level
***Significant coefficient at the 0.001 level

4.4. Discussion
This study examines factors that predict public engagement in fracking - a recently developed
technology used to extract unconventional oil and gas resources that is the subject of increasing

public scrutiny and concern. I focus on a particular context, a petro-state, in which the likelihood
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for participation in collective action to resist fossil fuel development would be considered to be
particularly low. Low levels of public engagement in extractive zones is particularly worrisome;
considering the significant environmental and climatological consequences of these activities,
public scrutiny and engagement in management decisions may be among the most important
means of countering the environmental destructive potential of such activities. However, even
within this regional context, associated with a strong historical allegiance to fossil fuels, I found
that residents have widely divergent perspectives, shaped at least in part by their local community
context, and these factors influence the likelihood for public engagement.

The findings from this study warrant further research, particularly given the small sample
sizes—an inevitable feature of conducting research on small communities. Several key results are
nonetheless noteworthy. First, the level of concern about the impacts of fracking was higher than
anticipated given previous provincial studies (Axsen, 2014; Lachapelle et al., 2018). Results
show that 75.1% of respondents from Lethbridge, 79.3% of respondents from Fox Creek, and
100% of respondents from Rosebud expressed at least some level of concern about the negative
effects of fracking. While response bias may be at issue, what is clear is that support for enhanced
extraction within a petro-state is far from uniform, with pockets of deep concern within some
communities. While concern is not an effective predictor of personal engagement in resistance to
fracking on its own, it does predict collective engagement in fracking opposition activities.

Second, participants were involved in fracking opposition activities at rates higher than
expected: 43.8% of respondents participated in at least one activity, indicating that many
residents of this petro-state are willing to express their concerns. In all the three study sites,
participation rates were much higher for activities that required less investment of time and
resources, but the fact that 37% of respondents are at least discussing their views about fracking

with friends and neighbors indicates that such activities are receiving extensive citizen scrutiny,
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as has been shown to be the case for other energy issues in Alberta (Parkins et al., 2017). The
lower participation in activities requiring relatively higher investments in time and resources is
not an unexpected result. Although previous studies highlight the complexity of associations
between environmental concern and pro-environmental behaviors (Bamberg & Mdéser, 2007;
Gifford & Nilsson, 2014), engagement in pro-environmental behaviors that require high levels of
effort and resources are often found to be lower than activities that involve fewer resources and
less personal effort (Parkins et al., 2017). Moreover, certain forms of personal engagement, such
as communicating government officers or oil and gas companies, may be perceived to be a waste
of time, even among concerned and efficacious individuals, within the context of a petro-
province, in which state and corporate aversion to constraints on continued development is the
norm (Adkin et al., 2017; Davidson, 2018). On the other hand, collective engagement activities
such as discussing one’s concerns with friends and neighbors, attending public events, or signing
a petition expressing concerns about fracking, may be perceived as more impactful. Public
engagement was not only driven by personal and social factors (Gifford & Nilsson, 2014) but
also by the perceived satisfactory results of the engagement activities, emphasizing the
importance of selection of measures in studies of environmental concern and behaviors.
Demographic variables including income, occupation in the energy sector, and higher
education level all shaped public engagement in fracking resistance in our study sites, but gender
and length of time living in the community were not significant. Annual household income over
$65,000 was consistently positively associated with both personal and collective engagement,
similar to previous studies (Perkins, Brown, & Taylor, 1996; Thompson, 1993). The relationship
is likely more nuanced in this case, however: Alberta families have the highest median after-tax
income in Canada (Workopolis, 2014), yet they do not necessarily express higher levels of

political participation than citizens in other provinces. As expected, working in the energy sector

72



is negatively associated with personal engagement in fracking opposition activities. People are
unlikely to criticize an industry that offers them direct economic benefits (Jacquet, 2012).
Generally, dependence on a narrow set of economic sectors may lead to higher tolerance of the
risks associated with those sectors, and hence a reluctance to express concerns. The effect of this
predictor was not as strong as might have been expected, however. This could be interpreted to
mean that in a petro-state, one does not have to necessarily work directly for that industry to have
a strong sense of affiliation with it, in which case direct employment would not appear as a strong
predictor of responses to the risks of fracking. Higher education was found to be negatively
associated with both personal and collective engagement in fracking opposition activities.

Responses differed markedly across the three study sites, indicating the limitations of
sociodemographic predictors alone. Respondents from Rosebud were more highly engaged in
fracking opposition activities, while participants from Fox Creek were the least engaged. The
regression results in Table 4.6 indicate no significant differences between communities, when
controlling for other factors, but collective engagement is lower in Fox Creek. The lack of
statistical significance here is likely a result of small sample sizes for these communities. These
findings suggest that the decision to engage in fracking opposition activities may be shaped to a
large degree by the economic and cultural character of the community. As has been well
established in previous literature, place identity strongly affects the way local people respond to
industrial development or large-scale use change, and each of these communities has a unique
history, and political-economic relationship with the energy industry (Jacquet & Stedman, 2014;
Luke, 2017; Short &Szolucha, 2019).

Among social capital variables, trust was expressed in particularly nuanced ways, with
potential implications for future scholarship. While individuals certainly vary in their general

dispositions to accord trust to government institutions, this study found high degrees of variation
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in levels of trust accorded to the three government institutions of interest, highlighting the
importance of historical relationships with specific state institutions. Considering the strong
support for conservative parties, particularly in rural Alberta, the low levels of trust in the
provincial government is not surprising, as the New Democratic Party was in power at the time of
the survey, but trust in local government was also unexpectedly low. Most importantly, and
particularly with respect to the Alberta Energy Regulator, trust levels also differed starkly across
the three communities, each of which has a unique historical relationship with this institution. Of
the 13 Rosebud residents in our study, not a single participant expressed high trust in the AER, or
in local government. This extends to high distrust of information provided by the government and
politicians about fracking.

Perceived self-efficacy also varied by community. Interestingly, respondents from Lethbridge
reported much lower perceived self-efficacy (22%) compared to respondents from the much
smaller communities of Fox Creek (44.8%) and Rosebud (46.2%), and yet Lethbridge hosted a
local organization to oppose fracking. On the other hand, those who live in small communities
can be expected to have higher degrees of interaction among community members. The
regression results indicate that self-efficacy enhances personal engagement, similar to previous
research findings that perceived power to influence outcomes can play a critical role in whether
communities resisted industry development or not (Ergenc, 2014; Luke, 2017; Marcello &
Perrucci, 2009).

The fact that social network participation was a significant predictor of personal engagement
in the bivariate analysis, but not in the final model may reflect the possibility that organizational
membership is strongly associated with education and income, both of which were significant,
although in different directions, in the full model. It may also be the case that involvement in

social networks alone is insufficient as a predictor of particular types of engagement activities.
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Particularly, in this study, participants self-reported their memberships in charity or religious or
recreational groups only. Even in Lethbridge, none of our respondent s were members of the No
Fracking Lethbridge group. In rural, resource dependent communities, for example, frequent
interactions with local organizations may be just as likely to sanction public engagement in
fracking opposition as support it.
4.5. Conclusions

The results of this study suggest that concern about and engagement in resistance to the
environmental impacts of fossil fuel development may be quite extensive, even within regions
historically reliant on fossil fuel industries—so-called petro-states. However, the specific
pathways through which those concerns emerge, and how residents choose to respond to those
concerns, are strongly shaped by local community context. The residents of Lethbridge have not
yet experienced directly the environmental impacts of hydraulic fracturing, although given the
proximity of such activities in southern Alberta, and recent proposals to introduce such activities
within their city limits, many residents would likely have been at least somewhat familiar with
the risks associated with fracking. Residents of Rosebud and Fox Creek, on the other hand, have
all experienced different forms of environmental impacts of fracking firsthand. In Rosebud, direct
local economic dependence upon the oil and gas industry is relatively low, but the political
experience of state and corporate indifference to expressions of concern very likely shaped
responses to our survey. Residents of Fox Creek, on the other hand, who remain highly
economically dependent upon oil and gas extraction, face considerable personal costs for public
engagement in opposition activities, yet their personal experiences with impacts nonetheless have
raised concerns.

This study offers unique insights into the pathways through which differences in trust and self-

efficacy emerge. Even within a jurisdiction strongly shaped by a dominant political ideology,
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institutional trust is allocated by residents according to personal and locally-specific histories
with those institutions. And while the sample is too small to support generalizations, the higher
degrees of self-efficacy expressed by residents of small, rural communities in comparison to the
residents of an urban center certainly suggested for further investigation. Further study of public
responses to the risks of energy development in extractive regions is strongly warranted, given
the risks these residents face, and their potential to influence decisions over activities the impacts
of which extend far beyond their jurisdictional boundaries. Regions where the oil and gas
industries are mature and conventional reserves have been largely depleted will be increasingly
reliant on unconventional sources of fossil fuels in order to sustain those economic sectors. The
extraction of those unconventional sources, however, including gas and oil shale, heavy oil, and
bitumen, has been linked to a growing scientific record of acute environmental impacts, in
addition to increasing input costs, leading to increases in industry volatility in global commodity
markets that are highly volatile to begin with. These conditions may result in the withdrawal of

social license (Luke, 2017), even in regions where support has historically been quite high.
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Chapter 5. General discussion and conclusions

This thesis makes contributions to the research fields of public perceptions about and
engagement in fracking, focusing on local residents in Lethbridge, Fox Creek, and Rosebud,
three communities located near fracking zones in Alberta, Canada. Our key finding is that
regardless of demographic, socio-economic, and cultural differences among the communities,
there are some common features among public perspectives regarding fracking evident in all
three communities. Some members of local populations do not support fracking and are actively
engaged in fracking opposition activities due to environmental concerns. Their likelihood of
engagement appears to be influenced by economic, cultural, and institutional factors. However,
our results showed that the level of support or opposition to fracking, and level of political
engagement, differed markedly across the three study sites; and these differences are mostly
attributed to the contextual factors. The latter can be classified into three main groups of factors:
socio-economic relationship, institutional trust, and local cultural characteristics. All of them are
interrelated, creating a complex and dynamic picture of local attitudes to fracking, which should
be understood and considered in policy development at the municipal and provincial level.

5.1. Main findings of the study

In general, levels of support for fracking were considerably different among the three study
sites. Levels of support found in Lethbridge, Fox Creek, and Rosebud were all considerably
lower than what was found in province-wide studies (Axsen, 2014; Thomas et al., 2017). More
than half of respondents in Lethbridge and Rosebud did not support for fracking at all. Even in
Fox Creek where employment dependence on the industry was highest, 17.2% of respondents did

not support fracking at all.
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Engagement in fracking those opposition activities which require less investment of time and
resources received a higher participation rate. On the other hand, communicating with
government officials or oil and gas company representatives may be perceived by many to be a
waste of time, even among concerned and efficacious individuals, within the context of a petro-
province, in which state and corporate aversion to constraints on continued development is the
norm (Adkin et al., 2017; Davidson, 2018).

The role of socio-economic factors is reflected in the association between the level of
dependence of the local economy on the oil and gas sector, and individual perceptions of
fracking. In particular, in the regions where the local economy largely depends on oil producing
industries, is higher, the proportion of population who does not support fracking is less and the
engagement in opposition to fracking activities is lower. For instance, 17.2% of respondents in
Fox Creek, where employment dependence on the industry was highest, did not support fracking,
while in Lethbridge, which has a diversified economy and a university, more than half of
respondents did not support fracking at all. Analogously, the lower engagement into fracking
opposition activities was reported from the communities with a high degree of economic
dependence on the oil and gas industries (Fox Creek) and higher engagement where the economic
influence of those industries was less (Rosebud, Lethbridge). Other socio-economic variables,
such as annual household income, education, and employment in the energy sector, were also
found to have a significant influence on citizen’ participation in efforts to oppose fracking.
Importantly, in regions with a high degree of economic dependence on oil and gas jobs such as
Fox Creek, risk concerns and support for fracking are not necessarily inversely correlated:
individuals in such communities can express support for fracking despite having concerns about

the risks involved.
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The other influential factor, which has the strongest effect on shaping local residents’
perspectives on fracking together with their engagement in fracking opposition activities, is
institutional trust. Notably, trust tin government, and in particular trust in the AER, differed
starkly across the three communities. Among respondents in Rosebud, the level of trust was very
low. None of the participants from Rosebud expressed high trust in the AER, or in local
government. This extends to high distrust of information provided by the government and
politicians about fracking. In this community the level of fracking support is relatively low (63%
did not support fracking at all).

Our results showed a strong association between social capital and engagement in fracking
opposition activities. Social capital, including trust and self-efficacy, in combination with
concern for the impacts of fracking, strongly predict social engagement in fracking opposition in
the three study sites. Institutional trust appears to have a polar effect on engagement, however. In
some cases, a higher level of institutional trust was associated with higher engagement. For
example, in Fox Creek the level of institutional trust was much higher compared to Lethbridge
and Rosebud. The engagement of Fox Creek residents in attending events, discussing viewpoints
about fracking, communicating with government officers and with industry was higher here than
they appeared to be in Lethbridge. In contrast, respondents from Rosebud expressed their lowest
trust in government among the three communities, and their engagement in fracking opposition
activities was the highest.

Next, investigating the factors influencing levels of institutional trust toward a set of specific
government entities, our results showed that local residents’ trust is strongly influenced by
historical experiences with those entities with respect to management of fracking development,
and these experiences in turn affected attitudes toward fracking. These findings have implications

for policy making and opens new venues for future research.
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This research contributes a unique understanding about the perspectives and engagement of
local residents who live in fracked areas, toward fracking in their communities. However, this
unique contribution has several limitations, arising primarily from sampling. Due to the large
difference in the population scale among Lethbridge (population 92,730) (Statistics Canada,
2016b), Fox Creek (population 1,970) (Statistics Canada, 2016a), and Rosebud (population 85)
(Statistics Canada, 2016c¢), the sample sizes differed greatly, including 184, 29 and 13
participants from Lethbridge, Fox Creek, and Rosebud, respectively. Although the participants, to
some extent, represent the populations in their communities, the differences in sample size across
the three study sites limit the generalizations that can be made regarding the results of this
research. This limit could be addressed by further research in these regions using
5.2. Contribution of this study

The results of this study reaffirmed previous findings that residents of fracking zones are
concerned about the harmful effect of fracking and opposed fracking in their communities, as
shown in studies conducted in the U.S. (Willow, 2014; Malin, 2014), in Saskatchewan, Canada
(Eaton & Kinchy, 2016), China (Sher and Wu, 2018), and in Southern Alberta (Davidson, 2018).
Self-efficacy was found to enhance personal engagement. This result is similar to previous
research which found that perceived power to influence outcomes can play a critical role in
whether communities resisted industry development or not (Ergenc, 2014; Luke, 2017; Marcello
& Perrucci, 2009). However, their level of engagement in fracking opposition activities is not
significant enough to make any change in the energy development policy that reflects their
interest due to their feeling of powerlessness (Davidson, 2018; Eaton & Kinchy, 2016; Sher &
Wu, 2018; Willow, 2014). This reason might help to explain why I found out that respondents
with higher levels of education are less likely to engage in fracking opposition activities. This is

in line with a previous study conducted in Alberta, which showed “little evidence that views
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expressed during public and expert consultations about climate change impacts were taken
seriously in Alberta and it challenges environmental and social interests to influence
environmental policymaking and limited the democratic potential of public engagement in energy
sector.” (Adkin et al., 2017, p. 304)

A unique contribution of this study is the finding of institutional trust that effects perspectives
in fracking opposition activities. Institutional trust had the strongest effect in our full model, even
when controlling for gender, income, knowledge, and sector of employment. As indicated in our
descriptive statistics, however, levels of institutional trust toward a set of specific government
entities varied substantially by location, suggesting that local historical experiences with those
entities with respect to fracking development strongly influenced local resident trust, and this in
turn affected attitudes toward fracking.

5.3. Future research and policy implications

Considering the importance of historical economic dependence on the oil and gas sector,
future development of municipal and provincial policies governing oil and gas development
should be prefaced by more in-depth inquiries into local attitudes. In some cases, where
communities may have had negative experiences with government authorities, a substantial
amount of effort may need to be invested in rebuilding trust, through providing opportunities for
successful engagement with the sector. In all instances, the development of policy measures
requires improved understanding of local economic, political, cultural and historical context. The
political conflicts over development may have less to do with the structural and demographic
identities of residents and more to do with the unique local histories and cultures that define
current community relationships with those industries.

Institutional trust had the strongest effect on shaping local residents’ perspectives on fracking.

However, trust in the provincial government and trust in AER appeared to operate in opposite
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directions in relation to support for fracking. In other words, those who trust in provincial
government are more likely to oppose fracking. On the contrary, those who trust in the AER are
more likely to support fracking. This evidence leads to the conclusion that trust in government
can be institution-specific. The provincial government as a whole at any given point in time is
strongly identified with the ruling party, and thus trust in this entity may be highly influenced by
an individual’s political affiliations. The AER, by contrast, is a bureaucratic organization that
changed little over the course of recent election cycles, and trust in this entity may be
significantly influenced by personal and community-level experiences with this agency and its
employees. Given the small populations and unique histories of these communities, further
empirical work is needed to investigate the interactions between institutional trust and local
residents’ perspectives on fracking in a broader range of social contexts.

The No Drilling Lethbridge group played an important role in raising public awareness in
Lethbridge about the impacts of fracking. This group appears to have contributed to the retraction
of Goldenkey Oil’s application to frack for oil and gas in within this city’s limits. As noted
(Admin Fracking News, 2014), the 2010 US Gasland documentary film contributed to the growth
of global anti-fracking movements, including the formation of over 100 local anti-fracking
groups globally. These indications of the efficacy of political mobilization activities in generating
public concern and changes in state and industrial decision-making are compelling.

Nevertheless, limited attention has been directed to date toward the study of the impacts of
environmental groups on local people’s awareness and perspectives on energy development, and
other forms of environmental and health risk. Therefore, research on the impacts of anti-fracking
networks/groups on public perceptions of shale gas development, especially in high-volume

fracking areas, is warranted.
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The perceptions of risks versus benefits of fracking can change over the course of different
shale development phases (Jacquet, 2012) . At every period of the drilling operation, from the
pre-development to the peak of development, to decline, and the stabilized periods of fracking
operations, local people have experienced different types of economic, social, and environmental
impacts associated with fracking. To date there have been no studies of changes in local
perspectives during the life span of a fracking project in Alberta. Longitudinal research designs
that allow scholars to be able to investigate thoroughly changes in residents’ responses to
fracking operations in their communities may be another valuable area of research. Results from

this type of research will provide unique insight into local perspectives about fracking.

83



BIBLIOGRAPHY
Adeyemo, O. K., Kroll, K. J., Denslow, N. D. (2015) Developmental abnormalities and

differential expression of genes induced in oil and dispersant exposed menidia beryllina
embryos. Aquatic Toxicology, 168(November 2015), 60-71.

https://doi.org/10.1016/j.aquatox.2015.09.012

Adkin, L. E. (2016). First world petro-politics: The political ecology and governance of Alberta
(1st ed.). University of Toronto Press. https://doi.org/10.3138/9781442699410-005

Adkin, Laurie E., Hanson, L. L., Kahane, D., Parkins, J. R., & Patten, S. (2017). Can public
engagement democratize environmental policymaking in a resource-dependent state?
Comparative case studies from Alberta, Canada. Environmental Politics, 26(2), 301-321.
https://doi.org/10.1080/09644016.2016.1244967

Admin Fracking News. (2014). Talk fracking. Retrieved June 19, 2019, from
http://www.talkfracking.org/fracking-news/the-growing-anti-fracking-movement/

Admin Water Docs. (2018). Water docs. Retrieved June 18, 2019, from
https://www.waterdocs.ca/water-talk/2018/3/8/5-communities-that-have-pushed-back-
against-fracking-and-won

Alberta Annual Report. (2019). Alberta annual report 2018-2019. Retrieved July 2, 2019, from
https://open.alberta.ca/dataset/cbd7147b-d304-4e3e-af28-78970c71232¢/resource/29d53281-
c689-472a-b69e-9ffe0a3b77ba/download/energy-annual-report-2018-2019-web.pdf

Alberta Government - Economic Dashboard. (2019). Oil production. Retrieved September 18,
2019, from https://economicdashboard.alberta.ca/OilProduction

Alcorn, J., Rupp, J., & Graham, J. D. (2017). Attitudes toward “fracking”: Perceived and actual
geographic proximity. Review of Policy Research, 34(4), 504-536.

https://doi.org/10.1111/ropr.12234

84


https://doi.org/10.1016/j.aquatox.2015.09.012

Anderson, M. R. (2010). Community psychology, political efficacy, and trust. Political
Psychology, 31(1), 59—-84. https://doi.org/10.1111/j.1467-9221.2009.00734.x

Andersson-Hudson, J., Knight, W., Humphrey, M., & O’Hara, S. (2016). Exploring support for
shale gas extraction in the United Kingdom. Energy Policy, 98(November 2016), 582—589.
https://doi.org/10.1016/j.enpol.2016.09.042

Ansolabehere, S., & Konisky, D. M. (2009). Public attitudes toward construction of new power
plants. In Public Opinion Quarterly (Vol. 73, pp. 566-577).
https://doi.org/10.1093/poq/nfp041

Arnold, G., Farrer, B., & Holahan, R. (2018). How do landowners learn about high-volume
hydraulic fracturing? A survey of Eastern Ohio landowners in active or proposed drilling
units. Energy Policy, 114(March 2018), 455—-464.
https://doi.org/10.1016/j.enpol.2017.12.026

Axsen, J. (2014). Citizen acceptance of new fossil fuel infrastructure: Value theory and Canada’s
northern gateway pipeline. Energy Policy, 75(December 2014), 255-265.
https://doi.org/10.1016/j.enpol.2014.10.023

Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A new
meta-analysis of psycho-social determinants of pro-environmental behaviour. Journal of
Environmental Psychology, 27(1), 14-25. https://doi.org/10.1016/j.jenvp.2006.12.002

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological

Review, 84(2), 191-215. https://doi.org/10.1037/0033-295X.84.2.191

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York: WH Freeman
Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Review of
Psychology, 52(1), 1-26. https://doi.org/10.1146/annurev.psych.52.1.1

Batel, S., & Devine-Wright, P. (2015). Towards a better understanding of people’s responses to

85


https://doi.org/10.1037/0033-295X.84.2.191

renewable energy technologies: Insights from Social Representations Theory. Public
Understanding of Science, 24(3), 311-325. https://doi.org/10.1177/0963662513514165

Bouckaert, G., & Van de Walle, S. (2003). Comparing measures of citizen trust and user
satisfaction as indicators of “good governance”: Difficulties in linking trust and satisfaction
indicators. International Review of Administrative Sciences, 69(3), 329-343.
https://doi.org/10.1177/0020852303693003

Boudet, H., Bugden, D., Zanocco, C., & Maibach, E. (2016). The effect of industry activities on
public support for ‘fracking.” Environmental Politics, 25(4), 593—612.
https://doi.org/10.1080/09644016.2016.1153771

Boudet, H., Clarke, C., Bugden, D., Maibach, E., Roser-Renouf, C., & Leiserowitz, A. (2014).
“Fracking” controversy and communication: Using national survey data to understand
public perceptions of hydraulic fracturing. Energy Policy, 65(February 2014), 57-67.
https://doi.org/10.1016/j.enpol.2013.10.017

Bovens, M., & Wille, A. (2008). Deciphering the Dutch drop: Ten explanations for decreasing
political trust in The Netherlands. International Review of Administrative Sciences, 74(2),
283-305. https://doi.org/10.1177/0020852308091135

Braken, A. (2016). Energy company halts operations after earthquake in Alberta fracking zone.
Retrieved September 18, 2019, from
https://www.theglobeandmail.com/news/alberta/magnitude-45-earthquake-reported-in-
alberta-fracking-zone/article28130435/

Bullock, J. B., & Vedlitz, A. (2017). Emphasis framing and the role of perceived knowledge: A
survey experiment. Review of Policy Research, 34(4), 485-503.
https://doi.org/10.1111/ropr.12231

Burt, R. S. (1980). Models of network structure. Annual Review of Sociology, 6(1), 79-141.

86



https://doi.org/10.1146/annurev.s0.06.080180.000455

Carpenter, D. O. (2016). Hydraulic fracturing for natural gas: impact on health and environment.
Reviews on Environmental Health, 31(1), 47-51. https://doi.org/10.1515/reveh-2015-0055

CCME (2008). Contaminated sites — Canada — wide standard for Petroleum Hydrocarbons (PHC
CWS) in soil. Retrieved March 22, 2020, from
https://www.ccme.ca/en/resources/contaminated site_management/phc_cws_in_soil.html

Choma, B. L., Hanoch, Y., & Currie, S. (2016). Attitudes toward hydraulic fracturing: The
opposing forces of political conservatism and basic knowledge about fracking. Global
Environmental Change, 38(May 2016), 108—117.
https://doi.org/10.1016/j.gloenvcha.2016.03.004

Chong, J., & Simikian, M. (2014). Shale gas in Canada: Resource potential, current production
and economic implications. Retrieved July 10, 2017, from
http://www.atlanticaenergy.org/pdfs/natural gas/Health/ShaleGasInCanadaPotential,Implica
tions_2014ParLInfoResService.pdf

Christenson, D. P., Goldfarb, J. L., & Kriner, D. L. (2017). Costs, benefits, and the malleability
of public support for “fracking.” Energy Policy, 105(June 2017), 407—417.
https://doi.org/10.1016/j.enpol.2017.03.002

Clarke, C. E., Budgen, D., Hart, P. S., Stedman, R. C., Jacquet, J. B., Evensen, D. T. N., &
Boudet, H. S. (2016). How geographic distance and political ideology interact to influence
public perception of unconventional oil/natural gas development. Energy Policy, 97, 301—
3009. https://doi.org/10.1016/j.enpol.2016.07.032

Climek, M., Brou, L., Means, M., Goidel, K. (2013). Fracking and polarization of public opinion.
Louisiana State University Public Policy Resarch Lab. Retrieved March 26, 2020, from

http://pprllsu.com/wp-content/uploads/2015/12/Fracking-and-Polarization-of-Public-

87


http://pprllsu.com/wp-content/uploads/2015/12/Fracking-and-Polarization-of-Public-Opinion.pdf

Opinion.pdf

Collins, C. R., Neal, J. W., & Neal, Z. P. (2014). Transforming individual civic engagement into
community collective efficacy: The role of bonding social capital. American Journal of
Community Psychology, 54(3—4), 328-336. https://doi.org/10.1007/s10464-014-9675-x

Comeau, L., Beckley, T., Parkins, J. R., & Stedman, R. C. (2015). Citizen perspectives on energy
issues in Canada: A national survey of energy literacy and energy citizenship. Retrieved July
14, 2018, from https://ageconsearch.umn.edu/record/211095

Coram, A., Moss, J., & Blashki, G. (2014). Harms unknown: Health uncertainties cast doubt on
the role of unconventional gas in Australia’s energy future. Medical Journal of Australia,
200(4), 210-213. https://doi.org/10.5694/mjal13.11023

Considine, T. J., Watson, R., & Blumsack, S. (2010). The economic impacts of the Pennsylvania
Marcellus shale natural gas play: an update. Retrieved July 10, 2017, from
http://www.northerntier.org/upload/PA-Marcellus-Updated-Economic-Impacts-
5.24.10.3[1].pdf

Costa, D., Pereira, V., Gois, J., Danko, A., & Fitiza, A. (2017). Understanding public perception
of hydraulic fracturing: a case study in Spain. Journal of Environmental Management,
204(15 December 2017), 551-562. https://doi.org/10.1016/j.jenvman.2017.09.001

Cramer, B.W., 2016. What the frack: How weak industrial disclosure rules prevent public
understanding of chemical practices and toxic politics. S. Cal. Interdisc. LJ, 25, P.67

Crowe, J., Silva, T., Ceresola, R. G., Buday, A., & Leonard, C. (2015). Differences in public
perceptions and leaders perceptions on hydraulic fracturing and shale development.
Sociological Perspectives, 58(3) 441-463. https://doi.org/10.1177/0731121414567355

Davidson, D. J. (2018). Evaluating the effects of living with contamination from the lens of

trauma: A case study of fracking development in Alberta, Canada. Environmental Sociology,

88


http://pprllsu.com/wp-content/uploads/2015/12/Fracking-and-Polarization-of-Public-Opinion.pdf

4(2), 196-209. https://doi.org/10.1080/23251042.2017.1349638

Davidson, D. J., Gismondi, M. (2011). Ecological disruption. In Challenging Legitimacy at the
Precipice of Energy Calamity (1st ed., pp. 111-141). Springer, New York, NY.
https://doi.org/10.1007/978-1-4614-0287-9 5

Davis, C., & Fisk, J. M. (2014). Energy abundance or environmental worries? Analyzing public
support for fracking in the United States. Review of Policy Research, 31(1), 1-16.
https://doi.org/10.1111/ropr.12048

Diduck, A., & Sinclair, A. J. (2002). Public involvement in environmental assessment: The case
of the nonparticipant. Environmental Management, 29(4), 578-588.
https://doi.org/10.1007/s00267-001-0028-9

Eaton, E., & Kinchy, A. (2016). Quiet voices in the fracking debate: Ambivalence,
nonmobilization, and individual action in two extractive communities (Saskatchewan and
Pennsylvania). Energy Research and Social Science, 20(October 2016), 22-30.
https://doi.org/10.1016/].erss.2016.05.005

Edwards, L. (2010). Re-thinking putnam in Italy: The role of beliefs about democracy in shaping
civic culture and institutional performance. Comparative European Politics, 8(2), 161-178.
https://doi.org/10.1057/cep.2008.27

Edwards, M. L. (2018). Public perceptions of energy policies: Predicting support, opposition, and
nonsubstantive responses. Energy Policy, 117(June 2018), 348-357.
https://doi.org/10.1016/j.enpol.2018.03.002

Elgin, B., Haas, B., and Kuntz, P. (2012): “Fracking secrets by thousands keep U.S. clueless on
wells,” Bloomberg news, November 30.

Ellsworth, W. L. (2013, December). Injection-induced earthquakes. Science, 341(6142),

1225942. Earthquake Science Center, U.S. Geological Survey, Menlo Park, CA 94025,

89



USA. https://doi.org/10.1126/science.1225942

Ergenc, C. (2014). Political efficacy through deliberative participation in urban China: A case
study on public hearings. Journal of Chinese Political Science, 19(2), 191-213.
https://doi.org/10.1007/s11366-014-9289-z

Evensen, D. (2018). Yet more ‘fracking’ social science: An overview of unconventional
hydrocarbon development globally. Extractive Industries and Society, 5(4), 417-421.
https://doi.org/10.1016/j.exis.2018.10.010

Evensen, D., Jacquet, J. B., Clarke, C. E., Stedman, R. C. (2014). What’s the ‘fracking’problem?
One word cn’t say it all. Extractive Industries & Society, 1(2), 130-136.
https://doi.org/10.1016/j.exis.2014.06.004

Evensen, D., & Stedman, R. (2016). Scale matters: Variation in perceptions of shale gas
development across national, state, and local levels. Energy Research and Social Science,
20(October 2016), 14-21. https://doi.org/10.1016/j.erss.2016.06.010

Fahey, J. (2012). ‘Fracking’: Is it a dirty word? CBS News. Retrieved March 22, 2020, from

https://www.cbsnews.com/news/fracking-is-it-a-dirty-word/

Fanchi, J. R. (2018). Fracture and Shale Systems. In Principles of Applied Reservoir Simulation
(4th ed., pp. 241-256). Gulf Professional Publishing. https://doi.org/10.1016/b978-0-12-
815563-9.00013-6

Ferrar, K. J., Michanowicz, D. R., Christen, C. L., Mulcahy, N., Malone, S. L., Sharma, R. K.
(2013). Assessment of effluent contaminants from three facilities discharging Marcellus
Shale waste water to surface water in Pennsylvania. Environmental Science Technology,

47(7), 3472-3481. https://doi.org/10.1021/es301411q

Ferris. D., Roulston. T. (June, 2019). Lethbridge reaches 100k people, passes Red Deer as 3rd

largest city in Alberta. Retrieved on April 17, 2020 from

90


https://doi.org/10.1126/science.1225942
https://www.cbsnews.com/news/fracking-is-it-a-dirty-word/
https://doi.org/10.1021/es301411q

https://globalnews.ca/news/5426716/lethbridge-population-milestone-third-largest-city-
alberta/

Finkel, M. L., & Hays, J. (2013). The implications of unconventional drilling fornatural gas: A
global public health concern. Public Health, 127(10), 889-893. Elsevier.
https://doi.org/10.1016/j.puhe.2013.07.005

Fischetti, M. (2012). Ohio earthquake likely caused by fracking wastewater. Scientific American.

Fisher, J., & Hamilton, C. H. (1996). Making democracy work: Civic traditions in modern Italy.
Nonprofit and Voluntary Sector Quarterly. Princeton, N.J. : Princeton University Press,
25(1), 124-138. https://doi.org/10.1177/0899764096251009

Gastil, J., & Dillard, J. P. (1999). Increasing political sophistication through public deliberation.
Political Communication, 16(1), 3-23. https://doi.org/10.1080/105846099198749

Gecas, V. (1989). The social psychology of self-efficacy. Annual Review of Sociology, 15(1),
291-316. https://doi.org/10.1146/annurev.soc.15.1.291

Gifford, R., & Nilsson, A. (2014). Personal and social factors that influence pro-environmental
concern and behaviour: A review. International Journal of Psychology, 49(3), 141-157.
https://doi.org/10.1002/ijop.12034

Giovannetti, J. (2015, July). Earthquake shakes alberta’s town faith in fracking. Retrieved March
8, 2017, from https://www.theglobeandmail.com/news/national/earthquakes-shake-alberta-
towns-faith-in-fracking/article25570082/

Goidel, K., Davis, B., Climek, M., Brou, L. (2013). By the numbers: Louisiana survey results
announced. Louisiana State University public policy research lab. Retrieved March 22,

2020, from http://pprllsu.com/wp-content/uploads/2015/12/LA-Survey-20131.pdf

Gregory, K. B., Vidic, R. D., Dzombak, D. A. (2011). Water management challenges associated

with the production of shale gas by hydraulic fracturing. Elements, 7(3), 181-186.

91


http://pprllsu.com/wp-content/uploads/2015/12/LA-Survey-20131.pdf

https://doi.org/10.2113/gselements.7.3.181

Gross, C. (2007). Community perspectives on wind energy in Australia: The application of a
justice and community fairness framework to increase social acceptance. Energy Policy,
35(5), 2727-2736. https://doi.org/10.1016/j.enpol.2006.12.013

Haas, B., Polson, J., Kuntz, P., and Elgin, B. (2012): “Fracking hazards obscured in failure to
disclose wells,” Bloomberg news, August 14.

Hays, J. C. (2012). Social networks and social support. In M. S. Kyriakos (Ed.), Encyclopedia of
Health & Aging 4, 189-210. https://doi.org/10.4135/9781412956208.n206

Hetherington, M. J. (1998). The political relevance of political trust. American Political Science
Review, 92(4), 791-808. https://doi.org/10.2307/2586304

Howell, E. L., Li, N., Akin, H., Scheufele, D. A., Xenos, M. A., & Brossard, D. (2017). How do
U.S. state residents form opinions about ‘fracking’ in social contexts? A multilevel analysis.
Energy Policy, 106(July 2017), 345-355. https://doi.org/10.1016/j.enpol.2017.04.003

Howell, R. A. (2018). UK public beliefs about fracking and effects of knowledge on beliefs and
support: A problem for shale gas policy. Energy Policy, 113(November 2017), 721-730.
https://doi.org/10.1016/j.enpol.2017.11.061

Hudson, J. (2006). Institutional trust and subjective well-being across the EU. Kyklos, 59(1), 43-
62. https://doi.org/10.1111/j.1467-6435.2006.00319.x

Hultman, N., Rebois, D., Scholten, M., & Ramig, C. (2011). The greenhouse impact of
unconventional gas for electricity generation. Environmental Research Letters, 6(4), 1-9.
https://doi.org/10.1088/1748-9326/6/4/044008

Ingold, K. (2017). How to create and preserve social capital in climate adaptation policies: A
network approach. Ecological Economics, 131 (January 2017), 414-424.

https://doi.org/10.1016/j.ecolecon.2016.08.033

92



Josefina, A. T. (2015, July). Advantages and disadvantages of hydraulic fracturing within the city
limits. Lethbridge, AB, Canada. Retrieved March 20, 2020, from
https://medium.com/@)joachavalt/fracking-in-lethbridge-75184c6d0fd4

Jackson, R. B., Vengosh, A., Carey, J. W., Davies, R. J., Darrah, T. H., O’Sullivan, F., & Petron,
G. (2014). The environmental costs and benefits of fracking. Annual Review of Environment
and Resources, 39(1), 327-362. https://doi.org/10.1146/annurev-environ-031113-144051

Jacquet, J. B. (2012). Landowner attitudes toward natural gas and wind farm development in
northern Pennsylvania. Energy Policy, 50(November 2012), 677-688.
https://doi.org/10.1016/j.enpol.2012.08.011

Jacquet, J. B., & Stedman, R. C. (2013). Perceived impacts from wind farm and natural gas
development in Northern Pennsylvania. Rural Sociology, 78(4), 450-472.
https://doi.org/10.1111/ruso.12022

Jacquet, J. B., Stedman, R. (2014). The risk of social-psychological disruption as an impact of
energy development and environmental change. Environmental Planning and Management,
57(9), 1285-1304. https://doi.org/10.1080/09640568.2013.820174

Jenner, S., & Lamadrid, A. J. (2013). Shale gas vs. coal: Policy implications from environmental
impact comparisons of shale gas, conventional gas, and coal on air, water, and land in the
United States. Energy Policy, 53(February 2013), 442-453.
https://doi.org/10.1016/j.enpol.2012.11.010

Kerr, R. A. (2012). Seismology. Learning how to not make your own earthquakes. Science (New
York, N.Y.), 335(6075), 1436—1437. https://doi.org/10.1126/science.335.6075.1436 [doi]

Ki-Choon Song. (2013). Political participation and democracy. Democratic Legal Studies,
null(53), 5-7. https://doi.org/10.15756/d1s.2013..53.5

Kirkby-Geddes, E., King, N., & Bravington, A. (2013). Social capital and community group

93



participation: Examining “bridging” and “bonding” in the context of a healthy living centre
in the UK. Journal of Community and Applied Social Psychology, 23(4), 271-285.
https://doi.org/10.1002/casp.2118

Korfmacher, K. S., Jones, W. A., Malone, S. L., & Vinci, L. F. (2013). Public health and high
volume hydraulic fracturing. New Solutions : A Journal of Environmental and Occupational
Health Policy : NS, 23(1), 13-31. https://doi.org/10.2190/NS.23.1.c

Kreuze, A., Schelly, C., & Norman, E. (2016). To frack or not to frack: Perceptions of the risks
and opportunities of high-volume hydraulic fracturing in the United States. Energy Research
and Social Science, 20(October 2016), 45-54. https://doi.org/10.1016/j.erss.2016.05.010

Kriesky, J., Goldstein, B. D., Zell, K., & Beach, S. (2013). Differing opinions about natural gas
drilling in two adjacent counties with different levels of drilling activity. Energy Policy,
58(July 2013), 228-236. https://doi.org/10.1016/j.enpol.2013.03.005

Kunreuther, H., Easterling, D., Desvousges, W., & Slovic, P. (1990). Public attitudes toward
siting a high-level nuclear waste repository in Nevada. Risk Analysis, 10(4), 469—484.
https://doi.org/10.1111/j.1539-6924.1990.tb00533 .x

Lachapelle, E., Kiss, S., & Montpetit, E. (2018). Public perceptions of hydraulic fracturing
(fracking) in Canada: Economic nationalism, issue familiarity, and cultural bias. Extractive
Industries and Society, 5(4), 634—647. https://doi.org/10.1016/j.exis.2018.07.003

Ladd, A. E. (2013). Stakeholder perceptions of socioenvironmental impacts from unconventional
natural gas development and hydraulic fracturing in the Haynesville Shale. Journal of Rural
Social Sciences, 28(2), 56—89.

Larkin, P., Gracie, R., Dusseault, M., & Krewski, D. (2018). Ensuring health and environmental
protection in hydraulic fracturing: A focus on British Columbia and Alberta, Canada.

Extractive Industries and Society, 5(4), 581-595. https://doi.org/10.1016/j.exis.2018.07.006

94



Liberati. A., Altman. D., Tetzlaff. J., PRISMA GROUP. (2009). The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. Journal of Clinical Epidemiology, 62(10), 1-34.
https://doi.org/10.1016/].jclinepi.2009.06.006

Lin, N., & Dumin, M. (1986). Access to occupations through social ties. Social Networks, 8(4),
365-385. https://doi.org/10.1016/0378-8733(86)90003-1

Litovitz, A., Curtright, A., Abramzon, S., Burger, N., & Samaras, C. (2013). Estimation of
regional air-quality damages from Marcellus Shale natural gas extraction in Pennsylvania.
Environmental Research Letters, 8(1), 1-8. https://doi.org/10.1088/1748-9326/8/1/014017

Luke, H. (2017). Social resistance to coal seam gas development in the Northern Rivers region of
Eastern Australia: Proposing a diamond model of social license to operate. Land Use Policy,
69 (December 2017), 266-280. https://doi.org/10.1016/j.landusepol.2017.09.006

Luke, H., Rasch, E. D., Evensen, D., & Kohne, M. (2018). Is ‘activist’ a dirty word? Place
identity, activism and unconventional gas development across three continents. Extractive
Industries and Society, 5(4), 524—534. https://doi.org/10.1016/j.exis.2018.09.014

Mahoney. A. (2018). Lethbridge College public opinion polls shows residents are progressive on
policy but conservative at the polls. Retrieved on April 17, 2020 from
https://lethbridgenewsnow.com/2018/03/11/lethbridge-college-public-opinion-study-shows-
residents-are-progressive-on-policy-but-conservative-at-the-polls/

Malin, S. (2014). There’s no real choice but to sign: Neoliberalization and normalization of
hydraulic fracturing on Pennsylvania farmland. Journal of Environmental Studies and
Sciences, 4(1), 17-27. https://doi.org/10.1007/s13412-013-0115-2

Marcello, M. K., & Perrucci, R. (2009). Civic engagement among small-group participants:

Creating community or self-absorption? Sociological Spectrum, 29(6), 677—699.

95



https://doi.org/10.1080/02732170903189050

Mayer, A. (2016). Risk and benefits in a fracking boom: Evidence from Colorado. Extractive
Industries and Society, 3(3), 744-753. https://doi.org/10.1016/.exis.2016.04.006

Mercer, A., De Rijke, K., & Dressler, W. (2014). Silences in the boom: Coal seam gas,
neoliberalizing discourse, and the future of regional Australia. Journal of Political Ecology,
21(1), 279-302. https://doi.org/10.2458/v21i1.21137

Meszaros. N., Subedi, B., Stamets, T., Shifa, N. (2017). Assessment of surface water
contamination from coalbed methane fracturing-derived volatile contaminants in Sullivan
County, Indiana, USA. Bulletin of Environmental Contamination and Toxicology, 99(2017),
385-390. https://doi.org/10.1007/s00128-017-2139-x

Ministry of Energy. (2018). Alberta’s unconventional resources. Retrieved May 10, 2018, from

https://www.energy.alberta.ca/AU/UnResources/Pages/default.aspx

Moher. D., Liberati. A., Tetzlaff. J., Altman. D. G., The PRISMA GROUP. (2009). Preferred
reporting items for sytematic reviews and meta-analyses: The PRISMA statement. PLoS
Medicine, 6(7) 264-269. https://doi.org/10.1371/journal.pmed.1000097

National Energy Board. (2017). Canada’s role in the global LNG market. Retrieved February 28,
2018, from https://www.neb-one.gc.ca/nrg/sttstc/ntrlgs/rprt/2017Ingmrkt/2017Ingmrkt-
eng.pdf

Natural Resources Canada. (2017). Energy markets fact book 2016-2017. Retrieved February 25,
2018, from
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/EnergyFactBook 2016 17
_En.pdf

Nikiforuk, A. (2015). Slick water: Fracking and one insider’s stand against the world’s most

powerful industry. (1st ed.). Vancouver: Greystone Books.

96


https://www.energy.alberta.ca/AU/UnResources/Pages/default.aspx

Nikiforuk, A. (2017). On Jessica Ernst, and the vagaries of justice in Canada. Retrieved July 10,
2017, from https://thetyee.ca/Opinion/2017/02/02/Jessica-Ernst-Vagaries-of-Justice/

No Drilling Lethbridge. (2017a). Media release Goldenkey Oil withdrawal from drilling in
Lethbridge. Retrieved August 3, 2017, from
http://www.nodrillinglethbridge.ca/news/media-release-goldenkey-oil-withdrawal-drilling-
lethbridge

No Drilling Lethbridge. (2017b). News update no drilling Lethbridge. Retrieved August 3, 2017,
from http://www.nodrillinglethbridge.ca/news/news-update-no-drilling-lethbridge

Nooteboom, B. (2007). Social capital, institutions and trust. Review of Social Economy, 65(1),
29-53. https://doi.org/10.1080/00346760601132154

O’Connor, C. D., & Fredericks, K. (2018). Citizen perceptions of fracking: The risks and
opportunities of natural gas development in Canada. Energy Research & Social Science,
42(August 2018), 61-69. https://doi.org/10.1016/j.erss.2018.03.005

Olive, A. (2016). What is the fracking story in Canada? Canadian Geographer, 60(1), 32-45.
https://doi.org/10.1111/cag.12257

Opsal, T., & O’Connor Shelley, T. (2014). Energy crime, harm, and problematic state response in
Colorado: A case of the fox guarding the hen house? Critical Criminology, 22(4), 561-577.
https://doi.org/10.1007/s10612-014-9255-2

Parker, K. M., Zeng, T., Harkness, J., Vengosh, A., Mitch, W. A. (2014). Enhanced formation of
disinfection byproducts in shale gas waste-water-impacted drinking water supplies.

Environmetal Science Technology, 48(19), 1161-1169. https://doi.org/10.1021/es5028184

Parkins, J. R., Beckley, T., Comeau, L., Stedman, R. C., Rollins, C. L., & Kessler, A. (2017). Can
distrust enhance public engagement? Insights from a national survey on energy issues in

Canada. Society and Natural Resources, 30(8), 934-948.

97


https://doi.org/10.1021/es5028184

https://doi.org/10.1080/08941920.2017.1283076
Patterson, B. (2013). Lethbridge chapter opposes oil drilling within city. Retrieved August 10,

2017, from https://canadians.org/blog/lethbridge-chapter-opposes-oil-drilling-within-city

Peng, C., Lee, J. W, Sichani, H. T., Ng, J. C. (2015). Toxic effects of individual and combined
effects of BTEX on euglena gracilis. Journal of Hazardous Materials, 284(2), 10-18.
https://doi.org/10.1016/j.jhazmat.2014.10.024

Perkins, D. D., Brown, B. B., & Taylor, R. B. (1996). The ecology of empowerment: Predicting
participation in community organizations. Journal of Social Issues, 52(1), 85-110.
https://doi.org/10.1111/j.1540-4560.1996.tb01363.x

Perrin, T. C. (2016). Hydraulically fractured wells provide two-thirds of U.S. natural gas
production. Retrieved April 14, 2019, from
https://www.eia.gov/todayinenergy/detail.php?id=26112

Pew Research Center. (2017). US public trust in government: 1958-2017. Retrieved November 7,
2017, from https://www.people-press.org/2019/04/11/public-trust-in-government-1958-
2019/

Pierce, J. J., Boudet, H., Zanocco, C., & Hillyard, M. (2018). Analyzing the factors that influence
U.S. public support for exporting natural gas. Energy Policy, 120(September 2018), 666—
674. https://doi.org/10.1016/j.enpol.2018.05.066

Poortinga, W., & Pidgeon, N. F. (2003). Exploring the dimensionality of trust in risk regulation.
Risk Analysis, 23(5), 961-972. https://doi.org/10.1111/1539-6924.00373

Preston, A., Garner, G., Beavis, K., Sadiq, O., Stricker, S. (2016). Duvernay reserves and
resources report. Retrieved March 20, 2020, from
https://www.aer.ca/documents/reports/DuvernayReserves 2016.pdf

Putnam, R. D. (2000). Bowling alone: America’s declining social capital. In /Crothers L.,

98


https://canadians.org/blog/lethbridge-chapter-opposes-oil-drilling-within-city

Lockhart C. (eds) Culture and Politics. (pp. 223—-234). Palgrave Macmillan, New York.
https://doi.org/10.1007/978-1-349-62397-6 12

Riley, J.S. (2019). “Only reason we exist”: Why an energy transition is hard to fathom in parts of
AB. Retrieved March 20, 2020, from https://thenarwhal.ca/only-reason-we-exist-why-
energy-transition-hard-fathom-parts-alberta/

Roy, A. A., Adams, P. J., & Robinson, A. L. (2014). Air pollutant emissions from the
development, production, and processing of Marcellus Shale natural gas. Journal of the Air
& Waste Management Association, 64(1), 19-37.
https://doi.org/10.1080/10962247.2013.826151

Sarge, M. A., Vandyke, M. S., King, A. J., & White, S. R. (2015). Selective perceptions of
hydraulic fracturing: The role of issue support in the evaluation of visual frames. Politics
and the Life Sciences, 34(1), 57-72. https://doi.org/10.1017/pls.2015.6

Sawyer, H., Kauffman, M. J., Middleton, A. D., Morrison, T. A., Nielson, R. M., & Wyckoff, T.
B. (2013). A framework for understanding semi-permeable barrier effects on migratory
ungulates. Journal of Applied Ecology, 50(1), 68—78. https://doi.org/10.1111/1365-
2664.12013

Schultz, R., Atkinson, G., Eaton, D. W., Gu, Y. J., & Kao, H. (2018). Hydraulic fracturing
volume is associated with induced earthquake productivity in the Duvernay play. Science,
359(6373), 304-308. https://doi.org/10.1126/science.aao0159

Shaw, K., Hill, S. D., Boyd, A. D., Monk, L., Reid, J., & Einsiedel, E. F. (2015). Conflicted or
constructive? Exploring community responses to new energy developments in Canada.
Energy Research and Social Science, 8(July 2015), 41-51.
https://doi.org/10.1016/j.erss.2015.04.003

Sher, C., & Wu, C. (2018). Fracking in China: Community impacts and public support of shale

99



gas development. Journal of Contemporary China, 27(112), 626—641.
https://doi.org/10.1080/10670564.2018.1433591

Sherwood, D. (2015). Canada’s New Brunswick province ban fracking, plans study. Retrieved
May 12, 2018, from
http://ca.reuters.com/article/domesticNews/idCAKBNOMM20Z20150326

Short, D., Szolucha, A. (2019). Fracking lancashire: The planning process, social harm and
collective trauma. Geoforum, 98(2019), 264-276.
https://doi.org/10.1016/j.geoforum.2017.03.001

Shrivastava, M., & Stefanick, L. (2012). Do oil and democracy only clash in the global South?:
Petro politics in Alberta, Canada. New Global Studies, 6(1), 1-27.
https://doi.org/10.1515/1940-0004.1147

Siegrist, M., Earle, T. C., & Gutscher, H. (2003). Test of a trust and confidence model in the
applied context of electromagnetic field (EMF) risks. Risk Analysis, 23(4), 705-716.
https://doi.org/10.1111/1539-6924.00349

Smith, M. F., & Ferguson, D. P. (2013). “Fracking democracy”: Issue management and locus of
policy decision-making in the Marcellus Shale gas drilling debate. Public Relations Review,
39(4), 377-386. https://doi.org/10.1016/j.pubrev.2013.08.003

Smith, J. W., Leahy, J. E., Anderson, D. H., & Davenport, M. A. (2013). Community/agency
trust and public involvement in resource planning. Society and Natural Resources, 26(4),
452-471. https://doi.org/10.1080/08941920.2012.678465

Statistics Canada. (2016a). Census profile 2016 Fox Creek, Alberta. Retrieved July 15, 2018,
from https://www12.statcan.gc.ca/census-recensement/2016/dp-
pd/prof/details/page.cfm?B1=All&Code1=4818002&Code2=48 & Data=Count&Geo1=CSD

&Geo2=PR&Lang=E&SearchPR=01&SearchText=Fox+Creek&SearchType=Begins&TAB

100



ID=1
Statistics Canada. (2016b). Census profile 2016 Lethbridge, Alberta. Retrieved July 15, 2017,
from https://www12.statcan.gc.ca/census-recensement/2016/dp-
pd/prof/details/page.cfm?Lang=E&Geo 1 =POPC&Code1=0467&Geo2=PR&Code2=48&Se
archText=Lethbridge&SearchType=Begins&SearchPR=01&B1=All&GeoLevel=PR&GeoC
0de=0467&TABID=1&type=0
Statistics Canada. (2016c¢). Census Profile 2016 Rosebud, Alberta. Retrieved July 15, 2019, from
https://www12.statcan.gc.ca/census-recensement/2016/dp-
pd/prof/details/page.cfm?B1=All&Code1=480188&Code2=48&Data=Count&Geol=DPL&
Geo2=PR&Lang=E&SearchPR=01&SearchText=Rosebud&SearchType=Begins& TABID=
1
Stedman, R. C., Evensen, D., O’Hara, S., Humphrey, M., O’Hara, S., & Humphrey, M. (2016).
Original research article: Comparing the relationship between knowledge and support for

hydraulic fracturing between residents of the United States and the United Kingdom. Energy

Research & Social Science, 20(October 2016), 142—148.
https://doi.org/10.1016/].erss.2016.06.017

Stoutenborough, J. W., Robinson, S. E., Vedlitz, A. (2016). Is ‘fracking’ a new dirty word? The
influence of word choice on public views toward natural gas attitudes. Energy Research &
Social Science, 17(2016), 52-58. https://doi.org/10.1016/j.erss.2016.04.005

Swofford, J., & Slattery, M. (2010). Public attitudes of wind energy in Texas: Local communities
in close proximity to wind farms and their effect on decision-making. Energy Policy, 38(5),
2508-2519. https://doi.org/10.1016/j.enpol.2009.12.046

Taft, K. (2017). Oil’s Deep State: How the petroleum industry undermines democracy and stops

action on global warming-in Alberta, and in Ottawa (1*' ed.)Toronto: Lorimer Co. Ltd.

101



The Canadian Press. (2013). Quebec fracking ban would impose 5-year moratorium in St.
Lawrence River Valley. Retrieved April 8, 2017, from
http://www.huffingtonpost.ca/2013/05/16/quebec-fracking-ban_n_3282024.html

The Canadian Press. (2015). Jessica Ernst’s fracking case to be heard by Supreme Court of
Canada. Retrieved July 15, 2017, from http://www.cbc.ca/news/canada/calgary/jessica-
ernst-s-fracking-case-to-be-heard-by-supreme-court-of-canada-1.3055627

Theodori, G. (2009). Paradoxical perceptions of problems associated with unconventional natural
gas development. Southern Rural Sociology, 24(3), 97-117.

Theodori, G. L., Luloff, A. E., Willits, F. K., & Burnett, D. B. (2014). Hydraulic fracturing and
the management, disposal, and reuse of frac flowback waters: Views from the public in the
Marcellus Shale. Energy Research and Social Science, 2(June 2014), 66—74.
https://doi.org/10.1016/j.erss.2014.04.007

Thomas, C. W. (1998). Maintaining and restoring public trust in government agencies and their
employees. Administration & Society, 30(2), 166—193.
https://doi.org/10.1177/0095399798302003

Thomas, M., Jane, P., Nicholas, F., Evensen, D. T. N., Partridge, T., Hasell, A., Herr Harthorn, B.
(2016). Public perceptions of shale gas operations in the USA and Canada: a review of
evidence. Retrieved December 20, 2019, from http://m4shalegas.eu/reportsp4.html

Thomas, M., Pidgeon, N., Evensen, D., Partridge, T., Hasell, A., Enders, C., Bradshaw, M.
(2017). Public perceptions of hydraulic fracturing for shale gas and oil in the United States
and Canada. Wiley Interdisciplinary Reviews: Climate Change, 8(3), 1-19.
https://doi.org/10.1002/wcc.450

Thompson, A. M. (1993). Rural emergency medical volunteers and their communities: A

demographic comparison. Journal of Community Health, 18(6), 379-392.

102



https://doi.org/10.1007/BF01323968

Tindall, D. B. (2002). Social networks, identification and participation in an environmental
movement: Low-medium cost activism within the British Columbia wilderness preservation
movement. Canadian Review of Sociology and Anthropology, 39(4), 413-452.
https://doi.org/10.1111/j.1755-618X.2002.tb00628.x

Trexler, R., Solomon, C., McClure, E. E., Brislawn, C. J., Grube, A. M., Wright, J. R.,
Lamendella, R. (2014). Assessing impacts of unconventional natural gas extraction on
microbial communities in headwater stream ecosystems in northwestern Pennsylvania.
Frontiers in Microbiology, 5(522), 1-13. https://doi.org/10.3389/fmicb.2014.00522

Uphoft, N. (2000). Understanding social capital: learning from the analysis and experience of
participation. Social Capital: A Multifaceted Perspective, World Bank, 215-249.

USEPA (2012). United States Environmental Protection Agency (USEPA). National
recommended water quality criteria. Retrieved March 20, 2020, from
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-
table

Valentino, N. A. Gregorowicz, K. & Groenendyk, E. W. (2009). Efficacy, emotions and the habit
of participation. Political Behavior, 31(3), 307-330

Van de Walle, S., Van Roosbroek, S., & Bouckaert, G. (2008). Trust in the public sector: Is there
any evidence for a long-term decline? International Review of Administrative Sciences,
74(1), 47-64. https://doi.org/10.1177/0020852307085733

Vann, A., Murrill, B. J., and Tiemann, M. (2014): “Hydraulic fracturing: Selected legal issues,”
Tech. rep., United States Congressional Research Service.

Wang, T. (2019). Shale gas and tight oil plays production in the U.S. from 1999 to 2050 (in

trillion cubic feet). Retrieved May 12, 2019, from

103



https://www.statista.com/statistics/183740/shale-gas-production-in-the-united-states-since-
1999/

Warner, N. R., Christie, C. A., Jackson, R. B., & Vengosh, A. (2013). Impacts of shale gas
wastewater disposal on water quality in western Pennsylvania. Environmental Science &
Technology, 47(20), 11849—11857. https://doi.org/10.1021/es402165b

Whitmarsh, L., Nash, N., Upham, P., Lloyd, A., Verdon, J. P., & Kendall, J. M.-M. (2015). UK
public perceptions of shale gas hydraulic fracturing: The role of audience, message and
contextual factors on risk perceptions and policy support. Applied Energy, 160, 419-430.
https://doi.org/10.1016/j.apenergy.2015.09.004

Willis, P. (2012). Engaging communities: Ostrom’s economic commons, social capital and public
relations. Public Relations Review, 38(1), 116—122.
https://doi.org/10.1016/j.pubrev.2011.08.016

Willits, F. K., Theodori, G., & Luloff, A. E. (2016). Correlates of perceived safe uses of
hydraulic fracturing wastewater: Data from the Marcellus Shale. Extractive Industries and
Society, 3(3), 727-735. https://doi.org/10.1016/j.exis.2016.03.008

Willow, A. J. (2014). The new politics of environmental degradation: Un/expected landscapes of
disempowerment and vulnerability. Journal of Political Ecology, 21(1), 237-257.
https://doi.org/10.2458/v2111.21135

Willow, A. J. (2016). Wells and well-being: neoliberalism and holistic sustainability in the shale
energy debate. Local Environment, 21(6), 768—788.
https://doi.org/10.1080/13549839.2015.1017808

Willow, A. J., & Wylie, S. (2014). Politics, ecology, and the new anthropology of energy:
Exploring the emerging frontiers of hydraulic fracking. Journal of Political Ecology, 21(1),

222-236. https://doi.org/10.2458/v2111.21134

104



Workopolis. (2014). Here’s how much Canadians are earning by province - Workopolis Blog.

Retrieved May 10, 2018, from https://careers.workopolis.com/advice/how-much-canadians-

are-earning-by-province/

Young, I. M. (2002). Democracy and justice. In Inclusion and Democracy (1st ed.). Oxford
Scholarship Online. https://doi.org/10.1093/0198297556.001.0001

Young, L. (2020). Who dissents? Self-efficacy and opposition action after state-sponsored
election violence. Journal of Peace Research, 57(1), 62-76.
https://doi.org/10.1177/0022343319886000

Yu, C. H., Huang, S. K., Qin, P., & Chen, X. (2018). Local residents’ risk perceptions in
response to shale gas exploitation: Evidence from China. Energy Policy, 113(November
2017), 123—134. https://doi.org/10.1016/j.enpol.2017.10.004

Zhang, W., Johnson, T. J., Seltzer, T., & Bichard, S. L. (2010). The revolution will be networked:
The influence of social networking sites on political attitudes and behavior. Social Science
Computer Review, 28(1), 75-92. https://doi.org/10.1177/0894439309335162

Zilliox, S., & Smith, J. M. (2017). Memorandums of understanding and public trust in local
government for Colorado’s unconventional energy industry. Energy Policy, 107(August

2017), 72-81. https://doi.org/10.1016/j.enpol.2017.04.032

105


https://careers.workopolis.com/advice/how-much-canadians-are-earning-by-province/
https://careers.workopolis.com/advice/how-much-canadians-are-earning-by-province/

APPENDIX

QUESTIONNAIRE EXPLORING LOCAL PERCEPTION OF
HYDRAULIC FRACTURING DEVELOPMENT
To be conducted by telephone interview and as online written survey

Duyen Truong, Ph.D. Candidate
Dr. Debra J. Davidson
Department of Renewable Resources

University of Alberta

[This page will be added to the online survey] Thank you for taking the time to help us with our
research project. The questions will require about 30 minutes of your time. The information collected
today is focused on your perceptions of and responses to hydraulic fracturing (also called fracking)
operations in and near your community. Your answers will help us to better understand the social

impacts of and responses to fracking in local communities.

The information you provide is completely confidential and only used for this study. It will be
presented in academic conferences and journals, and will contribute to the researcher’s Ph.D. Thesis.
Only the polling firm conducting the survey and the two researchers from the University of Alberta,
have access to the survey data. All data will be treated as anonymous. Your personal information will
be stripped from the survey itself after one week. However, if you would be willing to be contacted for
a follow-up interview, your name and contact information will be collected. Once the follow-up
interview completed, your identity will be stripped from the survey and kept in a separate file. The
data will be kept in a secure location, and the names of participants will be kept in a separate file. All

computer files containing data and any identifying information are password protected.

You have one week after we conduct the survey to decide if you would like to withdraw, or modify
your answers to the survey questions by contacting the following number...................... [polling

firm number].
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By agreeing to participate in the survey, you are indicating that you have understood the above

information, and that you consent to participate in this study.

For more information regarding the study please contact the Lead Investigator’s Supervisor: Dr.
Debra J. Davidson, Professor, Department of Resource Economics and Environmental Sociology,
University of Alberta. Email: debra.davidson@ualberta.ca. For questions regarding participant rights
and ethical conduct of research, contact the University of Alberta's Research Ethics Office at (780)

492-0459.
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A. Engagement with civic activities

Instructions: Please indicate your engagement with civic activities in the past 12 months.

Activities Yes No
1. Voted in the last city election. 10 20
2. Voted in the last provincial election. 10 20
3. Voted in the last federal election. '© 20

B. Networking

Instructions: Below are questions that help us understand your social networks. Please answer each
question to the best of your ability.

Activities Yes No
1. Are you or someone in your household a member of 10 20
any local group/organization?
2. Are you or someone in your household a member of '0 20

any non-local group/organization?
3. If you answered “no” to both questions 1 and 2, go to question 7. If you answered “yes” to either or
both of the two previous questions, in which of these groups/organizations are you most active in? (List up
to three, starting from the most important one).
3.1 Name of group/organization 1.
Is this a local organization? Yes 'O No 20
On average, how many hours per month do you participate in this group?
3.2 Name of group/organization 2.
Is this a local organization? Yes 'O No 20
On average, how many hours per month do you participate in this group?
3.3 Name of group/organization 3.
Is this a local organization? Yes 'O No 2O
On average, how many hours per month do you participate in this group?

4. Please tell us about the groups/ organizations in Group/ Org. 1 Group/ Org. 2 Group/ Org. 3

which you are most active in. Are the group’s Yes No Yes No Yes No

members......
4.1 Mostly of the same extended family? 10 20 'O 20 'O 20
4.2 Mostly of the same religion? 10 20 10 20 10 20
4.3 Mostly of the same gender? 0 20 10 20 10 20
4.4 Mostly belong to the same political party? 1® 2@ 'O 20 10 20
4.5 Mostly have the same occupation? 'O 20 10 20 10 20
4.6 Mostly from the same age group? 10 20 10 20 10 20
4.7 Mostly have the same education level? 'O 20 0 20 0 20

5. How many close friends, immediate family members (e.g., living in the same household), and other people
you know are there within the organization(s) in which you are most active in?

Close Friends Immediate family members Other people
6. (In the past three month,) how often did you talk with someone in these organization(s) about fracking or
environmental issues?

Never Once/ A few Once/ A few Don’t
month times/ week times/ know
month week
6.1 Group/ Organization 1 10 20 30 O] S0 °0
6.2 Group/ Organization 2 10 20 30 “O) 0 °0
6.3 Group/ Organization 3 'O 20 30 40 50 °0

7. Please indicate whether or not you are a member of organizations that have expressed support for, or
opposition to fracking, or know any members from these organizations.

I am a member of | I know member(s) of
Yes No Yes No
7.1 Organizations in support of fracking. 10 20 10 20
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72 Organizations opposed to fracking. 10 20 | 10 20

Instructions: Below are questions that help us understand collaboration and participation in your community.

8. In the past 12 months, how often Never Rarely Sometimes Offen Very Don’t
have the residents in your often know
community gotten together to talk 10 20 30 40O 5O o)
about fracking issues?

9. If crisis such as a fire or flood Very Low Medium High Very Don’t
occurs in your community. how low high know
confident are you that the members

of your community would work 10 20O 30 40 5O o)
together to respond to this crisis?

10. How satisfied are you in your 10 20 30 e sO O
ability to engage in decision-

making in your local community?

11. How would you rate the spirit 10 200 3 40 H®) o)

of participation among the residents

of your commumity in regard to

community issues?

12. To what extent do you agree or disagree with the following statements?

Strongly Disagree Neither Agree Strongly Don’t

disagree agree agree know
nor
disagree

12.1 If I have a problem, there is always 10 20 3O 4O 5O e
someone in the community willing
to help me.

12.2 1 am able to access the information that 1O 20 30 F1] 50 o)
I'want regarding commumity issues.

12.3 T am satisfied with information 10 2 30 40 5 o)
provided by the local media.

12.4 I have a sirong influence in making 10 20 30 F1] 50 o)
this commumity a better place to
live.

12.5 All adults in the community are 10 20 3O 4O 5O e
given an opportunity to participate
in community-level decision-
making.

13. How long have you lived in this commumity?
Less than 1 year 1 to 5 years 5 to 10 years Over 10 years All my life
10 20 3O 40 5O

C. Hydraulic fracturing development in the community and your participation
Instructions: Below are questions that help us understand your familiarity with and involvement in efforts to
influence decision-making regarding hydraulic fracturing in your community. Please answer each question
to the best of your ability.

True False Don’t
know
1. Fracking is the process of drilling down into the earth and injecting 10 20 90
chemicals, sand, and water at high pressure to release cil and gas that
are trapped in solid materials like shale.
Recent technology changes in hydraulic fracking development include:
2. Anincrease in the level of pressure applied in the drilling process. 10 20 o0
3. The use of horizontal drilling methods. 10 20 (O
4. A reduction in the volume of water required 10 20 o0
5. None. The same process used today have been used for many decades. 10 20 e
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6. Please identify which of the following organizations have responsibilities for permitting and regulating the
impacts of fracking (check all that apply).

Office of the The Federal The Alberta Local Ministry of  Don’t kmow
Premier government Energy governmen environment
Regulator
10 20 30 4O 5O 9O
7. Please indicate the frequency of your participation in the following activities related to opposition to fracking.
Type of aclivity Frequency of aclivity
Notat Rardy Sometimes Often Very often Don't
All know
7.1 Donate/spend money to 10 20 3O Flg) t®) o
support environmental
event(s).
7.2 Communicate with a 10 20 30 4O 5O 9O
govemnment official
regarding your concems.
7.3 Write a letter to a 10 20 30 e s o)

newspaper regarding
YOUr concerns.

7.4 Communicate with the 10 20 30 40O 5O 9O
oil and gas company
regarding your concems.

7.5 Communicate with 10 20 30 1O sO o0

another organization
regarding your concerns.

7.6 Sign a petition. 10 20 30 4O 50 o)
7.7 Attend publicly held 10 20 30 4O 5O o
protest event(s).
78 Aitend meetings or 10 20 30 4O 5O 9O
public bearings
sponsored by govement
or indusiry.
7.9 Discuss your views 10 20 30 40 50O o0

about fracking with
family, friends. and
neighbors.
7.10 Other forms of 10 20 30 e sO e
participation regarding
environmental
protection_ Please
specify.

8. Please indicate the frequency of your participation in the following activities related to support for
fracking.

Type of activity Frequency of activity
Not at Rarely Sometimes Often Very often Don’t know
All
8.1 Express your support for 10 2 30 40 500 o)
fracking in public meeting(s).
8.2 Discuss your support for 10 20 30 e sO 90
fracking with family, friends,
and neighbors.
8.3 Other forms of activities in 10O 20 3O e 5O o)
support for fracking. Please
specify.
578
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9. From which sources do you most frequently receive information about fracking.

Level of frequency
Sources of information Never Rarely Occasionally Frequently Very frequently
9.1 Scientists 10 20 30 e, 5O
92 Government 10 20 30 1O sO
9.3 Politicians 10 20 30 4O sO
9.4 Non-govemment organizations 1) 20 30 4O sO
9.5 Friends & neighbors 10 20 30 e, 5O
2.6 Local govermnment 10 20 30 ne, 5O
9.7 Social media/Internet 10 20 30 4O 50O
9.8 Oil and gas companies 10 20 3O 10 5O
10. Please indicate the way you usually receive information related to fracking
Channels of information Never Rarely Occasionally Frequently Very frequently
10.1 Newspapers, magazines, TV 10 20 3O 40 5O
10.2 Social media/Internet 10 20 3O 4O 5O
10.3 Personal communication 10 20 30 40 5O
11. How concemed are you about harmful effects of hydmaulic fracturing in and near your community?
Not at Slightly Moderately Quite a bit Extremely Don’t
All know
10 20 3O ne) sO 90

12. If you indicated that you have concerns of fracking in the previous question, please list your top three
reasons for concern in the spaces below.

12.1
12.2
12.3
13. To what extent do you support hydraulic fracturing activities in or near your community?
Not at All Slightly Moderately Quite a bit Extremely Don’t
know
10 20 30 40 5O o)
14. ¥ you indicated support for fracking in the previous question, please list your top three reasons for
support in the spaces below.
14.1
14.2
14.3
D. Trust
1. Please indicate your level of trust toward the information sources and channels related to fracking that you
received.
Level of trust
Sources of information Lowest Slightly Moderately Quite a Highest
bit
1.1 Scientists 10 20 30 4O 5O
12 Government 10 20 3O 4O 5O
1.3 Politicians 10 20 3O 10O sO
1.4 Non-govemment organizations 10 20 3O e, 5O
1.5 Friends & neighbors 10O 20 30O ne; 5O
1.6 Newspapers. magazines. TV 10 20 3O 4O 5O
1.7 Internet. worldwide web 10 20 3O 10O sO
©/8
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1.8 Oil and gas companies 10 20 30 e 5O

Level of trust
2. To what extent do you agree or disagree with the following statements?
Strongly Disagree Neither Agree Strongly Don’t
disagree agree agree know
nor
disagree
2.1 The peaple in this community 10 20 ;O e sO sO
can be trusted.
2.2 The current local government 10 20 3O ne) sO o

represents my interests regarding
fracking in and near my community.
2.3 The current provincial 10 20 30 e sO O
government represents my
interests regarding fracking in
and near my community.
2.4 The Alberta Energy Regulator 10 20 e e 5O o0
represents my interests regarding
fracking in and near my
community.
2.5 I am satisfied that I have had 10 20 30 e @) o)
the opportunity to express my
views on fracking development in
and near my community.
2.6 1 believe that many members 10 20 e 1O He) o)
of my community have
participated in making decisions
regarding fracking development
in and near my community.
3. How has your level of trust in the provincial government’s management of the impacts of fracking
changed since the last election?
Extremely decreased Decreased Unchanged Increased Extremely increased Don’t know

10 20 3O e 50 O

E. Social and demographic Information

Instructions: Below are questions that help s understand who the findings of this study refer to. Please
answer each question to the best of vour ability. You can omit any question you prefer not to answer.

1. What is your gender? Male 10O Female 20O
2. What is your year of birth?
3. What is the highest certificate. diploma or degree that you have completed?

Less than high school High school Some college Bachelor’s degree Above Bachelor’s degree

10 20 30O 4O 50O
4. Were you born outside of Canada? Yes 10 No 20
5.If “Yes™. when did you first arrive in Canada?
Less than 1 year 1—S5years 6 —10 years 11 — 1S years Above 15 years
10 20 30 e 5O
6. What is the ethnic or cultural origin of your parents? (Check all that apply)
Aboriginal  Asian African European Latin American Other, please specify
10 20 3O ne) 5O
7.Doyou have children?
Yes, they live at home Yes, they live away from home No
10 10 10
8. In the past 12 months. what has been your job status?
1O Employed or self-employed 20 Employed or self- 30 Out of work and looking for work
full-time employed part-time
778
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4O Home-maker or caregiver 50 A student 6O Out of work but not currently
looking for work

7O Military 8O Retired 0 Unable to work
9. If you have been employed. in what sector do you work in?
10 Agriculture 2 Business 3 Education 40 Health
5O Forestry 6O Energy industry 7 Other, specify 1.
10. In the previous year. approximately at what level was your fotal household income?
02 No income or loss 10D Less than $40.000 2O $40.000 to $64.999 3(0$65.000 to $89.999
4 $90.000 to $124.999 5 $125.000 or more 6 Not stated 9O Don't know

11. Is there anything else you would like to add regarding hydraulic fracturing operations in and near your
community? If yes. please write your answer in the space below.

‘Would you be willing to participate in a follow-up interview? If so, please provide your name and
contact information:

Name:

Contact information:

Thank you for participating!

113




