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The Role of Institutional Trust in Industry, Government and Regulators in Shaping
Perceptions of Risk Associated with Hydraulic Fracturing in the UK

Abstract

This study draws upon concepts of institutional trust and expendability to examine
perceptions of risk associated with hydraulic fracturing or ‘fracking.” To study trust and risk,
we collected data from a nationally representative sample of UK residents and analyzed it
using multivariate regression. Perceptions of trust are measured for the oil and gas industry,
central government, local government and regulators while perceived risks are measured for
seismicity, water quality and hydraulic fracturing in general. Participants with high levels of
trust in the oil and gas industry tend to perceive lower levels of risk associated with hydraulic
fracturing. Levels of government and regulator trust are, however, largely unrelated to
perceived risks. Importantly, trust in the oil and gas industry appears to mediate the
relationship between political affiliation and perceptions of risk. Implications for theories of
recreancy and environmental justice perspectives are explored.
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INTRODUCTION

Interpretations of risk are often correlated with public trust in institutions (e.g.,
Bord and O’Connor 1992, Burda and Teuteberg 2014; Eiser et al. 2007; Ross,
Fielding and Louis 2014; Siegrist and Cvetkovich, 2000; Xiao and McCright 2013).
However, the way different types of institutional trust may impact perceptions of risk
not yet understood, especially when it comes to hydraulic fracturing technology. In
short, trust and risk have yet to be thoroughly investigated in different settings
(Braiser et al. 2013; Mayer 2016). As a result, the aim of the current research is to
evaluate the potential correlation between institutional trust and perceived risks for
hydraulic fracturing technology among a representative sample of UK adults. This
investigation is needed to better understand the possible differential role of trust for
diverse social institutions, such as the oil and gas industry, central government, local
government and oil and gas regulators.

The current study of perceived risks associated with hydraulic fracturing will
proceed as follows. First, recent empirical studies of perceived risk and institutional
trust, focusing largely on hydraulic fracturing in the UK context, are explored to
provide a context for present analysis within the academic literature. Second,
Freudenburg’s (1993:909) theory of recreancy, or ‘the failure of institutional actors to
carry out their entrusted duty’ is described to provide the theoretical link between the
concepts of trust and risk. Within that discussion of recreancy, concepts of gender,
race, economic status and political affiliation are used to explore the ways in which
institutional trust can act as a mechanism of perceived risk. That is, experiences
associated with different races, economic statuses, genders may influence perceptions
of expendability (Pellow, 2016) and shape levels of trust which may, in turn,
influence perceptions of risk. Political affiliation has often been recognized as an

indicator of risk perceptions when it comes to environmental issues (i.e., McCright
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and Dunlap 2011a) but remains largely unexplored as a mechanism that explains the
association between politics and risk. Third, data sources and methods used to
empirically evaluate the relationship between trust and risk are described prior to
presenting the results of the analysis four variables (oil and gas industry, central
government, local government and oil and gas regulators) representing institutional
trust and three variables (seismic risk, water quality risk and general fracking risk)
representing perceptions of risk. Lastly, the paper concludes that while trust is
correlated with perceptions of risk, the correlation is not consistent across all
institutions and is largely shaped by political affiliation. However, in the case of trust
in the oil and gas industry trust appears to be strongly related to conservative political
beliefs and mediate the relationship between political affiliation and perceptions of
risk.
TRUST, PERCEPTIONS OF RISK AND HYDRAULIC FRACTURING
Several UK-based studies of public acceptance of hydraulic fracturing have
focused on the ‘risks’ associated with hydraulic fracturing. While the public sees
multiple risks associated with hydraulic fracturing (Evensen et al. 2017; Whitmarsh et
al. 2015) human induced seismicity and water quality stand out as two of the most
important concerns. For instance, research by Whitmarsh et al. (2015:425) reveals
that both human induced seismicity and water contamination are the most important
perceived risks associated with hydraulic fracturing in the UK. And, nearly 40.5
percent all UK residents agree or strongly agree they are ‘concerned about the risks of
earthquakes from shale gas fracking.” Building on the role of risks and benefits
Evensen et al. (2017) suggests that in the UK, public acceptance of shale gas
development using hydraulic fracking is not only influenced by its benefits, but also

by its risks that include increased seismic activity (see also de Groot, et al. 2020).
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When it comes to predicting the risks of hydraulic fracturing, trust appears to
be important. Several studies in different countries have examined the correlation
between trust and perceptions of risk from shale gas development using hydraulic
fracturing (Brasier et al. 2013, Tumlison and Song 2019; Willits, Theodori and Lulof
2016). In the US, Brasier et al. (2013) discovered that lower levels of trust in the oil
and gas industry is associated with higher perceptions of risk. Mayer (2016) also
discovered that trust in the oil and gas industry ‘is powerful predictor of a range of
risk ... perceptions’ in Colorado (USA) communities. Both Mayer (2016) and Braiser
et al. (2013) also suggest that trust in oil and gas regulators did not shape risk
perceptions about oil and gas development. Thus, when it comes to risk associated
with shale gas development, trust in companies seems to matter more than trust in
regulators in US-based studies.

The setting where trust and risk are studied also produce divergent results.
Willems et al. (2016), for instance, identified an inverse correlation between general
trust in government and risk perceptions associated with shale gas in South Africa. As
trust in government increases, perceptions of risk decrease. However, Yu et al. (2018)
learned that trust in China’s central government was positively correlated with
perceptions of risk associated with shale gas development. At the same time Yu et al.,
(2018) found that trust in local government was not correlated with perceived risks
from shale gas development. In short, existing research on trust and risk perceptions
associated with hydraulic fracturing is mixed. Not only do correlations between trust
and risk perceptions vary by the type of institution but also vary across countries.

While the role of trust in predicting support for shale gas development has
been identified as important in the UK, few quantitative studies examine these issues.
There are, however, two important qualitative studies that provide important evidence

about the role of trust in shaping support/opposition to shale gas development.
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Williams et al. (2017) asked six focus groups composed of residents in Northeast
England about perceptions of hydraulic fracturing. Resident stakeholders were
distinct and included allotment owners, parents of young children, parents of
university students, ex-coal miners, historical society members, and followers of a
wildlife trust. As expected, perceptions about ‘fracking’ were varied, and positive
assessments of shale gas development focused on jobs and employment while
negative assessments concentrated on potential risk and/or unforeseen consequences
such as the potential for seismic disasters and global warming caused by fracking
(Williams et al. 2017:97-99). Perceptions of hydraulic fracturing risks were also
often associated with the ‘trustworthiness of industry and policy actors.” Moreover,
focus group participants felt like the positive industry rhetoric around fracking was
being used to ‘sell them something’ and that they were being treated like ‘guinea
pigs’ by the industry and government. This lack of trust among stakeholders
uncovered what the researchers suggest is one of the biggest political challenges
faced by the shale gas industry in the UK: significant ‘concerns about risks and other
material implications of the technology of hydraulic fracturing itself” (Williams et al.
2017:100).

Some qualitative research examined levels of trust, perceptions of risk and
support/opposition for shale gas development using hydraulic fracturing. For
example, Thomas et al. (2017) compares residents living in two cities in the United
States (Los Angeles and Santa Barbara) to residents living in two cities in the United
Kingdom (London and Cardiff). The researchers found study participants in both
countries shared similar perceptions about the risks associated with hydraulic
fracturing in that they were concerned about water contamination, pollution, global
warming and seismic activity (though US respondents were more likely than UK

respondents to believe that earthquakes were a major risk). Participants in both

5



Page 7 of 53

Sociological Perspectives

settings also pointed out that government regulators and especially the oil and gas
industry could not be trusted to protect their health and/or the environment. That is,
participants were suspicious of industry incentives, describing them as ‘bribes’ and
suggesting the disingenuous nature of the incentives to gain public support. Thomas
et al. (2017:8) propose that residents of the UK are like those in the US in that there is
‘deep-seated distrust of government and institutions’ involved in shale gas policy.
Thus, it appears that ‘citizens in the United States and United Kingdom are skeptical
of government and industry motives (Macnaghten 2017:1). Given these past
observations about trust and seismic activity associated with hydraulic fracturing, this
study explores how trust in different institutions may shape perceptions of risks
associated with hydraulic fracturing in the UK.
THEORETICAL PERSPECTIVE

The present research draws upon Freudenburg’s (1993:909) notion of
recreancy to provide the theoretical link between trust and perceptions of risk. Within
the context of this discussion, we explore implications for environmental justice
through the concept of expendability when it comes to race, gender and economic
status. We also investigate how political affiliation may shape institutional trust and
perceptions of risk. Each of these concepts is addressed in greater detail below.
Trust and Recreancy

Recreancy is focused on perceptions about institutions or institutional actors
entrusted with managing risk (Freudenburg 1993, 2000). Simply put, recreancy is the
inability to carry out a trusted social responsibility. Freudenburg (1993) developed the
theory of recreancy by situating it within Weber’s concept of rationality and
Durkheim’s ideas about the division of labor, where technological specialists are
responsible for managing modern day risks. Freudenburg believed that when trust in

social institutions diminishes, perceptions of recreancy can emerge. Recreancy has
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often been used to study trust in institutions during natural and technological
disasters. However, disasters are not necessary for recreancy to emerge. As Gill,
Ritchie and Picou (2016) believe, the lack of institutional trust can be as harmful as
any technological disaster (e.g., chemical spill, nuclear accident, human induced
seismic event). Moreover, Freudenburg (1996) points out that research on recreancy
and risk could proceed before or after a disaster. Even so, studies of recreancy often
focus on trust in institutions post-disaster (e.g., Defeyter et al. 2021; Ladd, Gill, and
Marszalek 2007; McSpirit et al. 2005; Slack et al. 2020). This is not surprising since
institutions responsible for disasters are under more scrutiny after those disasters
occur (Gill et al. 2016).

In the case of oil and gas disasters, researchers have examined the concept of
trust drawing upon the perspective of recreancy (e.g., Cope et al. 2016; Gill et al.
2016; Ritchie, Gill, and Farnham 2013). For example, Cope et al. (2016) studied the
Deepwater Horizon catastrophe in the Gulf of Mexico in 2010 and found that the
public was distrustful of both the British Petroleum (one company judged responsible
for the disaster) and the US government. The high levels of distrust the researchers
initially measured did diminish over time, but the lack of trust in key institutional
actors had significant implications for managing information as the disaster was
ongoing.

Gill et al. (2016) also studied the role of recreancy in the Exxon Valdiz
collision in 1989 where millions of gallons of crude oil were released into Prince
William Sound (Alaska). They suggest community perceptions of recreancy in
polluted communities disrupted social relationships, mistrust of other residents, and
withdrawal from social life, including a decline in civic engagement (Gill et al.
2016:1107). As a result, Gill et al. believe that many of the negative impacts the

Exxon Valdiz disaster has on communities occur as a result of recreancy rather than
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the disaster itself. For example, post-disaster litigation caused many residents undue
stress because those residents believed the government and the judicial system could
not be trusted to do the right thing — i.e., they were recreant (Gill et al. 2016).

The current study of shale gas development and the perceived risk using
hydraulic fracturing also relies on the concept of recreancy. The study of oil and gas
provides an excellent starting point with which to examine the role that trust may play
in shaping perceptions of risk in the case of hydraulic fracturing. The industry, central
and local governments as well as oil and gas regulators often compete for public trust
when it comes to risks posed by hydraulic fracturing for shale gas. This competition
for trust may also involve the use of recreant messages aimed at discrediting
competitor institutions. For instance, in the UK the Central Government advocated
for shale gas development (e.g., ‘going all out for shale’), claiming shale gas
development was safe and would provide significant economic benefits to the
community and security to the country. In the name of safety, the UK central
government supported the ‘traffic light monitoring system’ that regulated the level of
human induced seismicity associated with hydraulic fracturing wells, claiming the
system placed its regulations among the ‘most stringent in the world’ (Ogden
2019:9). Despite these claims of safety, local government officials often challenged
shale gas development in their communities by casting doubts on the safety, among
other things, of hydraulic fracturing. These challenges led to rejections of planning
applications for shale gas development at the local level (Pidd and Taylor 2019). As
the Mayor of Greater Manchester Andy Burnham explains, “the decision to move
against fracking [in Manchester] came about after council leaders looked at what
happened in Lancashire... The earthquakes caused by the Cuadrilla activity were a
serious concern” (Pidd and Taylor 2019:19). Not only did local governments frame

their rejection of shale gas development in terms of various perceived risks, but also
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in terms of trust in the central government. As one local community group declared,
“This is a sad day as it is clear to all that this government neither listens, nor can it
be trusted.” (Vaughan 2016:5). The UK Central government fought publicly against
some local bans of hydraulic fracturing by overturning local council decisions. In one
case Communities Secretary Sajid Javid reversed the Lancashire Council’s (i.e., a
local government) rejection of a fracking site at Preston New Road stating, ‘We
[Central Government] will take the big decisions that matter to the future of our
country as we build an economy that works for everyone, not just the privileged few’
(Vaughan 2016:4).

The oil and gas industry has also suggested that hydraulic fracturing is safe,
and that the government is too stringent in their monitoring of human induced
seismicity. In an infamous interview with the Financial Times Cuadrilla’s chief
executive Francis Egan said that regulations were too hard to meet and noted, ‘/the
industry] is at the point now where we re saying you 've [central government] drawn
the noose so tight we 're just about to choke’ (Sheppard and McCormick 2018). The
response by the central government was best expressed by the Energy Minister Claire
Perry who noted any changes to the traffic light monitoring system were unlikely
because ‘[i/t would be a very foolish politician who would do things that would
be considered to be relaxing regulatory standards when we are trying to
reassure people about safety’ (Gosden and Webster 2018:8). In the end, the
Central Government has conceded that hydraulic fracturing is potentially unsafe,
noting that a moratorium on hydraulic fracturing is justified.

As noted above, concepts of perceived risk and trust were central in
conversations about shale gas development using hydraulic fracturing in a variety of
industries. Initially the central government and the oil and gas industry were

perceived as unified in their support of shale gas development. At the same time local

9



Page 11 of 53

Sociological Perspectives

governments were divided and some opposed hydraulic fracturing. In some areas
local planning officers were in favor of the technology to promote economic growth
through shale gas development while many councils were in opposition. It was
largely local opposition to the process of hydraulic fracturing that lead local
governments to oppose shale gas development as unwanted and risky. Thus, the
messages from local government, central governments and the oil and gas industry
were sometimes in competition about casting doubt about trust and what constituted
risk. It is within this context that institutional trust may shape perceptions of risk
associated with hydraulic fracturing. When it comes to central government and the
industry it is likely that institutional trust serves as a protective factor against high
levels of perceived risk. That is, more trust in government, industry and regulators are
likely to decrease the perceived risks posed by hydraulic fracturing. However, given
that local government focused on messages of danger associated with hydraulic
fracturing it is likely that more trust in local governments will increase perceptions of
risk associated with hydraulic fracturing.
Environmental Justice

The environmental justice literature has long recognized that social positions
influence trust in institutions, especially when it comes to potential environmental
harm. Thus, trust in institutions and actors not only shape perceptions of risk, but may
be shaped by factors such as gender, race and income. We draw upon an
environmental justice framework to explain why gender, race, and income are likely
to be associated with institutional trust and perceived risk. This environmental justice
framework provides the theoretical underpinning that shapes the present model of risk
perceptions associated with hydraulic fracturing. Broadly speaking, an environmental
justice framework emphasizes how (1) various forms of discrimination are

responsible for the disproportionate concentration of environmental hazards in low-
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income communities and communities of color (Adeola 1994; Downey et al. 2008;
Pham et al. 2012; Pollock and Vittas 1995; Stretesky and Hogan 1998) and (2) how
communities have organized to oppose such conditions (Bullard 2008; Taylor 2000).
Early environmental justice studies include, for example, the 1987 report Toxic
Wastes and Race produced by the United Church of Christ Commission for Racial
Justice that documented the disproportionate number hazardous waste sites in low
income and Black communities throughout the United States (Commission for Racial
Justice 1987). While spatial justice (i.e., distributive justice) is the focus of many
early environmental justice studies it is also clear that procedural justice is a critical
component of the early framework (Pellow 2016). For instance, the U.S.
Environmental Protection Agency (2021:1) officially defines environmental justice as
‘the fair treatment and meaningful involvement of all people regardless race, color,
national origin, or income with respect to the development, implementation, and
enforcement of environmental laws regulations and policies.’

The recent expansion of environmental justice studies is not without its
challenges. These challenges have led to ‘tensions’ and ‘limitations’ in environmental
justice studies as scholars compete for dominance. Pellow (2016:3) who studied the
relationship between environmental justice and the Black Lives Movement suggests
that within environmental justice studies one ‘largely unexamined question [is] the
expendability of human ... populations facing socioecological threats from states,
industries, and other political economic forces’ (emphasis added). We suggest that the
notion of expendability, combined with the feelings of being judged as ‘worth less’,
are critical (and unfortunate) aspects of environmental injustice that relate to trust in
government, government regulators, and companies. Therefore, trust in institutions
associated with the safe operation of hydraulic fracturing may be predicted by

identities such as race and gender as well as indicators of economic status such as
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income. For instance, one resident living near a potential commercial hydraulic
fracturing site in Lancashire elaborates on these feelings of expendability:

Why was this area chosen for fracking, due to being on

Blackpool’s doorstep — already an area of deprivation and serious

health inequalities? (Cited in Aryee 2018:256).

Expendability concerning perceive risks associated with hydraulic are likely to be
similar across diverse marginalized groups. This argument is like Pellow’s (1996)
idea of ‘shared experiences of power relationships.” For instance, issues of gender,
race and income are all likely to influence risk perceptions. That is, previous literature
on perceptions of risk suggest it is highly likely low-income, racial minorities and
women will all see risks from hydraulic fracturing as a more serious than high income
white males. The implications of these perceptions have significant consequences for
health outcomes and environmental behavior (O'Connor, Bard, and Fisher 1999). In
short, marginalized groups may believe their lives are less valued by important
institutions (Lake 2004). Feelings of expendability driven by racial inequalities may
therefore weaken trust in governments, regulators and industry. Moreover, across the
UK there are several studies that document how different forms of discrimination are
linked to social exclusion in environmental decision-making (Agyeman 2002). We
therefore suggest (1) gender, (2) race and (3) economic status likely to influence trust
which will, in turn, influence perceptions of risk. We examine each of these concepts
in turn.

Gender. Environmental hazards tend to impact women more than men
(Blocker and Eckberg 1997; Bord and O’Connor 1997; McCright 2010; Mohai 1997;
Xiao and McCright 2012). Findings from numerous studies are also consistent and
clear: women perceive higher levels of risks from environmental hazards than men,
perhaps because they are more likely to be exposed to hazards where they work, live

and play (e.g., Brody 1984; Gwartney-Gibbs and Lach 1991). Some researchers have
12
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suggested that women may be more likely to see environmental hazards as risky
because they are ‘more engaged than men in life maintenance activities such as child
rearing and [are more involved in maintaining] the neighborhood and community’
(Dietz et al. 2002:361). Moreover, men, because of their institutional privilege, may
be in control of many institutions making decisions about environmental policy. For
instance, Buckingham, Reeves and Batchelor (2005) discovered that waste
management decisions in Ireland were more likely to be made by men in ‘masculine’
settings. Thus, perceptions of risk are likely based in gender relationships where
women are forced into subordinate roles while men take decision-making roles in
institutions that shape environmental policy. As a result, women may understandably
feel more expendable than men and have lower levels of institutional trust then men.
(Davidson and Freudenburg 1997). Women may also see hydraulic fracturing as
riskier than men. In the UK, Howell (2018) discovered that significant variation in
public perceptions of support for shale gas among men and women in a national
online survey administered by YouGov in 2015. As might be expected, women
showed lower levels of support for hydraulic fracturing than men no matter where
hydraulic fracturing was proposed. Howell (2018:9) therefore concluded that ‘men
are more prone to ‘NIMBYism’ than women [or] think differently about a general
scenario, with women perhaps more likely to relate the general case to themselves.’
As a result, women may not only have less trust institutions from which they are
marginalized but are also more likely than men to perceive the practice of hydraulic
fracturing as risky.

Race. While issues of race were pervasive in early environmental justice
studies, this is also becoming the case in studies of risk perceptions. In case, Flynn,
Slovic and Mertz (1994) analyzed data from a nationally representative sample of US

adults and suggested that risk acceptance was related to factors such as ‘power, status,

13
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alienation, and trust.” While Flynn et al. not only examined the potential impact of
gender on risk perceptions, but also were among the first researchers to study race
and risk. That research suggests that racial and ethnic minorities are more likely than
whites to evaluate a variety of hazards risky (see also Finucane et al. 2000; Vaughan
and Nordenstam 1991). Flynn et al. conclude that ‘[p]erhaps white males see less risk
in the world because they create, manage, control, and benefit from so much of'it.’
Peacock, Brody and Highfield (2005) also found that race and ethnicity were among
the best predictors of perceived risks associated with hurricanes in Florida (USA).
More recently researchers like Chakraborty et al. (2017) have also examined the
perceived risk associated with industrial and vehicular air pollutants in Houston,
Texas (USA). The researchers revealed that Black and Hispanic residents reported
significantly higher levels of perceived risks from both forms of air pollution when
compared to Whites. Importantly, these findings persist even after controlling for
estimated level of pollution (Chakraborty et al. 2017). Thus, trust in institutions
responsible for the safe operation of hydraulic fracturing in the UK should be linked
to race/ethnicity and members of of racial/ethnic minority groups may believe that
industry, government and regulators are not there to protect them from harm
(MacLeod 2018). That is, they are expendable in the eyes of industry and
government.

Economic Status. Economic status is often noted as being central to the
analyses of power relationships in environmental justice studies (Cutter 1995; Pellow
2016). Economic status is also important in studies of perceived risk. For example,
Savage (1993) found that low-income earners rated the risks associated with airline
crashes, house fires, automobile accidents and stomach cancer higher than low-
income earners (see also Hicks and Brown 2013; Lemyre et al. 2006). Research

across Europe also suggests that economic status is likely to be negatively related to
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institutional trust (Grossmann et al. 2021). As a result, not only will lower levels of
income be associated with lower levels of trust in institutions but will also be
associated with higher levels of perceived risk.
Political Affiliation

McCright and Dunlap (2011a, 2011b) find that conservative political ideology
is a potent variable in determining perceptions of risk. The researchers propose that
individuals who hold conservative political views see environmental risks, such as
those associated with climate change, as lower than individuals who hold alternative
political ideologies (McCright and Dunlap 2011a, 2013b). Conservatives often
suggest that economic institutions should have a good deal of decision-making power
when it comes to development and risk management (Hanlon 2011). In the UK, shale
gas development using hydraulic fracturing was largely supported by the central
government and industry as well as conservatives (see also Andersson-Hudson et al.
2016; Choma, Hanoch, and Currie 2016; Whitmarsh et al. 2015). Moreover, as
Williams and Sovacool (2020) found, the conservative party largely controlled pro-
shale messages in Westminster early in the debate. Nevertheless, they explain, a local
conservative backlash and the belief in the governance of local institutions eventually
worked against the shale gas industry. It is likely that conservatives trust government,
the oil and gas industry and regulators to protect them from the risks of hydraulic
fracturing. Thus, trust in institutions may be a mechanism that impacts perceptions
about the risks associated with hydraulic fracturing. Conservatives are more likely to
trust in government, industry and oil and gas regulators.
DATA AND METHODS

Observations concerning trust and risk perceptions can be tested using a
representative sample of the UK population along with a series of regression

analyses. To carry out these analyses, data are collected demographics, trust, political
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affiliation and perceptions of risk associated with hydraulic fracturing in a
representative survey of n=750 adults residing in the UK.
Sample

Following ethics approval (reference number 22790) a sample of 750
residents living in the UK (aged 18 years old and older) were obtained with the help

of Prolific (www.prolific.co) in May 2020. Prolific is an online survey platform that

connects researchers to participants and is often used for social and economic
research (Palan and Schitter 2018). Of the 750 participants who responded to the
survey, not all provided answers to all the survey questions (all participants were
allowed a “prefer not to answer” response). As a result, the sample size for the
models estimated in this study range between n=626 and n=652, depending on
variables examined. As explained below, questions about the respondent’s income
were the most skipped question with a total of n = 72 missing values. A breakdown of
missing values for each variable are listed in Table 1, along with descriptive statistics
for the variables included in the analysis as described below. Prolific selected the
sample from a population of 40,755 eligible adults living in the UK who were
immediately available to enroll in the research on a first come, first served basis. All
participants received a small payment in compensation for their time to complete the
short questionnaire that consisted of 39 closed-ended questions. The questionnaire
took less than 10 minutes to complete.

Overall, the sample was 47.9% male (vs. 50.5% in the UK population [Office
for National Statistics 2020]); was 79% white (vs. 87% of the UK population
[https://www.ethnicity-facts-figures.service.gov.uk/]); had a median age of 46 years
old for those 18 years old and over (vs. a median age of 40.4 years old for all UK
residents [Office for National Statistics 2020]); 23% identified as belonging to the

Conservative party (vs. 19% of all registered individuals in the UK population
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[Audickas, Dempsey and Loft 2019]); and, the median household income was
between £30,000 and £39,000 (vs. £29,900 in the population in 2020 [Office for
National Statistics 2021]). Thus, the sample of respondents are relatively
representative of the population of the UK on basic demographic variables.
Variables

The variables used to examine associations between trust, environmental
justice indicators, political affiliation and perceptions of risk are described below.
Descriptive statistics (mean, standard deviations and minimum/maximum values
needed to compute range) for variables analyzed are included in Table 1 along with
their bivariate correlation to each perceived risk (i.e., seismicity, water quality and
general hydraulic fracturing risk) as estimated by Pearson’s r (ryy) for variables
treated as continuous and point biserial correlations () for dichotomous variables
(though these two types of correlations are mathematically equal).

Perceptions of Risk. Given the recent UK literature on hydraulic fracturing
we measured perceptions of risk in three ways. First, we examine perceptions of
Seismicity Risk associated hydraulic fracturing. To do this we asked participants to
rate their perception of risk using a variable created from the following question: ‘On
a scale of 0 to 10, with 0 being no risk and 10 being extreme risk, how much risk do
you think earthquakes pose to a community when hydraulic fracturing is occurring?’
Overall, 745 participants answered this question with responses ranging from ‘0’ to
‘10°. The distribution of these perceived risk scores was relatively normal with a
mean of 5.8 (median = 6.0) and standard deviation of 2.6. The variable is not skewed
(skewness =-0.41).

Second, we examine perceptions of Water Quality Risks associated hydraulic
fracturing. To do this we asked participants to rate several ‘risks sometimes

associated with hydraulic fracturing.’ In the case of water quality respondents
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answered that they were ‘very’ or ‘extremely’ concerned about risks of hydraulic
fracturing to water quality were scored ‘1’ while respondents answering, ‘not
concerned’ to ‘moderately concerned’ were scored ‘0’°. This dichotomous variable
was evenly split with nearly 52% of the respondents reporting they were ‘very’ or
‘extremely’ concerned about the risks to water quality associated with hydraulic
fracturing (standard deviation 0.49).

Third, we examined an alternative more general measure of risk associated
with hydraulic fracturing (General Risk) by determining if participants judge the risks
of hydraulic fracturing as greater than its benefits. To do this we ask participants to
tell us whether they believe that the ‘risks of hydraulic fracturing outweigh the
benefits.” The result is a dichotomous variable. Respondents who agreed with the
statement, ‘the risks of hydraulic fracturing outweigh the benefits’ (i.e., 36.7% of the
sample) were given a score of ‘1’ in the dataset while respondents who did not agree
with this statement (i.e., 62.7% of the sample) were given a score of ‘0’ (standard
deviation = 0.48).

Trust. As previously noted, we suggest that perceptions of trust can impact
risk perceptions prior to a disaster or accident in several ways. Trust can increase or
decrease perceptions of risk, depending on the messages institutions deliver to the
public and whether those messages are labeled as recreant by other institutions. As we
suggested, trust in industry and central government likely results in lower perceptions
of risk associated with human induced seismicity while trust in local government is
likely to result in higher perceptions of risk associated with human induced
seismicity. To better understand how trust might be related to perceptions of risk, we
measured trust in the oil and gas industry (Trust in Industry), trust in central and local
governments (7rust in Central Government and Trust in Local Government) and trust

in oil and gas regulators (Trust in Regulators) using four questions. In particular, and
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consistent with the concept of recreancy, we seek to understand whether industry and
government can be trusted to protect people from the negative impacts of hydraulic
fracturing by asking participants about the extent to which they agree or disagree on a
5 point scale where -2 = ‘strongly disagree,” 1= ‘disagree,” 0 = ‘neither agree nor
disagree’; 1= ‘agree’, and 2 = ‘strongly agree’ with the following statements: (1) ‘I
trust oil and gas companies to operate safely in my community,” (2) ‘I trust my local
government to do what is best for my community when it comes to oil and gas
development,’ (3) ‘I trust the central government to do what is best for the UK when
it comes to oil and gas development,” and ‘I trust oil and gas regulators to protect my
environment and community.’

Environmental Justice. We examined the potential role of marginal group
status (Gender, Race, Income) on perceptions of risk using basic demographic
questions that measure a participant’s gender (male =1; non-male =0); and race
(white =1 vs. non-white =0). As previously noted, the sample is nearly evenly split
according to gender with 48% identifying as male and 52% identifying as female
(standard error 0.50). Approximately 79% of the sample identifies as being white and
21% of the sample identifies as having a BAME (or Black, Asian and Minority
Ethnic) background (standard deviation = 0.41). Annual income after tax is measured
using an eleven-category variable where participant incomes were divided into equal
£10k intervals between £0 and £99.9k. The final category was coded as £100k and
over (standard deviation = 2.5). As previously described, it is likely that males,
Whites and higher income respondents will have the highest levels of trust in
institutions associated with hydraulic fracturing and, as a result, see fracking as less
risky than female, BAME and low-income respondents. Importantly, affluent White
males are less likely than other groups to be marginalized from industry, government

and regulators as noted in the environmental justice literature.
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Political Affiliation. Andersson-Hudson et al., (2016) found that in the UK
members of the Conservative political party held the most favorable views of
hydraulic fracturing. In line with Andersson-Hudson et al.’s findings we expect
Conservatives will be less likely than non-Conservatives to perceive hydraulic
fracturing as a risk. To estimate the potential impact of conservative political views
the dichotomous variable Conservative was created. Participants who described
themselves as a member of the Conservative party (i.e., 25% of the sample) were
scored ‘1’ on the variable Conservative and participants who described themselves as
a member of another political party were scored ‘0’ (standard deviation = 0.43).

Control Variables. We examine associations between trust, environmental
justice indicators, political affiliation and perceptions of risk after adjusting for four
control variables. First, we control for age. Hicks and Brown (2013:215) found that
perceptions of risk are likely to decrease with age. Age is an ordinal variable with 6
categories (‘18 to 25°, ‘26 to 35°, ‘36 to 45°, ‘46 to 55°, ‘56 to 70’ and 'more than
70). Second, we control for education. Education is a dichotomous variable that
indicates whether a respondent holds a university (or equivalent) qualification and is
scored as ‘0’ for ‘no university degree’ (41% of the sample) and ‘1’ for a university
degree (59% of the sample). Savage (1993) discovered that years of education is
inversely related to perceptions of risk.

Third, we control for knowledge about hydraulic fracturing. Both actual and
self-assessed knowledge are likely to be influence perceptions about hydraulic
fracturing risk. In this study we control for self-assessed knowledge. Knowledge is an
ordinal variable created from a question that asks respondents to rate their knowledge
of hydraulic fracturing from ‘not knowledgeable at all’ scored ‘0’ to ‘very
knowledgeable’ scored ‘3.” On average, people scored themselves as ‘somewhat

knowledgeable’ (mean of 0.99; standard deviation of 0.73). Howell (2018) found that
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as self-assessed knowledge about hydraulic fracturing decreased, negative views
about the technology increased. Moreover, higher levels of actual knowledge also
seem to produce more consistent views about support for hydraulic fracturing (e.g.,
Andersson-Hudson et al. 2019). As a result, knowledge of hydraulic fracturing may
influence perceived risks. Finally, we control for the number of different information
sources about hydraulic fracturing a respondent consulted. It may be that the more
sources of information a respondent consults the higher their perception of risk
(Lemyre et al., 2006). Sources measures the number of ‘primary sources of
information that contributes to knowledge about shale gas development and hydraulic
fracturing.” These sources included ‘local news (including newspapers and social
media),” ‘national news,” ‘documentaries,” ‘the oil and gas industry,” ‘the oil and gas
authority,” ‘the Environment Agency,” ‘Drill or Drop’ and nearly a dozen other
sources. The variable Sources is a simple count of the number of different sources a
respondent says they consulted to get information about hydraulic fracturing. Sources
ranges from a low of ‘0’ to a high of ‘6.” Respondents in the sample consulted an
average of 2.2 sources (standard deviation = 1.9).
Analytic Strategy

Multivariate regression (Ordinary Least Squares and Logistic) is used to
simultaneously examine the four trust variables. To determine whether trust mediates
the relationship between environmental justice indicators political affiliation and
perceptions of risk the analysis follows the analytic strategy recommended by Baron
and Kenny (1986). The first step in that mediation analysis is to regress trust (i.e.,
Trust in Industry, Trust in Central Government, Trust in Local Government and Trust
in Regulators) on environmental justice variables (Gender, Race and Income),
Political Affiliation and controls (4ge, Sources, Knowledge and Education). These

results are presented in the Table 2.
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In Table 3 we regress perceptions of risk (Seismicity Risk, Water Quality Risk
and General Risk) on the three environmental justice variables indicators (Gender,
Race and Income), self-reported political identification (Conservative) and controls
(Age, Sources, Knowledge and Education). These results are displayed in Models 1, 3
and 5 in Table 2. Finally, the three measures of perceptions of risk are regressed on
the four measures of trust (7rust in Industry, Trust in Central Government, Trust in
Local Government and Trust in Oil and Gas Regulators), the three environmental
justice indicators, self-reported political identification and controls. These results are
displayed in Table 2, Models 2, 4 and 6. If indicators of trust mediate the relationship
between environmental justice and/or political identification and risk perceptions then
four conditions must hold: (1) there must be a relationship between environmental
justice indicators, political affiliation and perceptions of risk in the first regression
(Table 2); (2) there must be a relationship between environmental justice indicators,
political affiliation and perceptions of risk (Table 3, Models 1, 3 and 5); (3) there
must be a relationship between indicators of trust and perceptions of risk in the third
regression (Table 3, Models 2, 4 and 6); and (4) the effect of the environmental
justice variables and political affiliation on risk perceptions must be less in the third
regression (Table 3, Models 2, 4 and 6) than in the second regression (Table 3,
Models 1, 3 and 5). In short, the estimated coefficients for environmental justice and
political affiliation should become less negative. If the coefficients of environmental
justice indictors or political affiliation becomes statistically insignificant when
indicators of trust are controlled, then trust completely mediates the relationship
between those variables and risk perceptions. All analysis were estimated using Stata
15 using the ‘reg’ and ‘logit’ commands.

ANALYSES AND RESULTS

Bivariate
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We begin our analysis by examining the bivariate relationships between
variables measuring race, gender, income, political affiliation, trust, control variables
and three perceptions of risk (seismicity, water quality and general). Table 1 shows
these bivariate relationships (ry, or rp,) along with the mean/proportion and standard
deviation of each variable. The number of non-missing cases (out of n=750) used to
estimate each correlation is listed below the coefficients. It is notable that while
respondents could choose the option ‘prefer not to answer’ on any question in the
shale gas trust/risk questionnaire, this was unlikely to occur with any great frequency
except in the case of income where there were n=72 missing values.

[Table 1 About Here]
As Table 1 indicates, several interesting patterns between environmental justice
indicators, political affiliation, trust, controls and risk emerge. First, political
affiliation is consistently correlated with perceived risks across seismicity, water
quality and general risks. Conservatives are consistently less likely than other
political parties to be extremely concerned about perceive hydraulic fracturing risks
(rpp=-0.17) or a specific risk because of increased seismicity (r,=-0.07) or decreased
water quality (r,,=-0.12). Second, all four measures of trust are correlated with all
three measures of perceived risks. As levels of trust in institutions such as
government, regulators and the industry increase, risk perceptions decrease. These
correlations range from a modest r,, =-0.06 (between trust in local government and
increased seismicity) to r,, =-0.43 (between trust in the oil and gas industry and
general risks).

Other variables in Table 1 show inconsistent correlations across the three
variables of perceived risk. White respondents are less likely to see seismicity as a
risk (ryy =-0.11) but more likely to be concerned about the general risks of hydraulic

fracturing (rp, = -0.08); men are less likely to see seismicity as a risk (rxy = -0.14) but
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gender is uncorrelated with water quality and general risk; and income is positively
related to seismicity (ry,=0.07) and inversely related to general risks (r,,=-0.07). In
short, in the case of environmental justice indicators it appears there is considerable
variation in correlations across the three measures of perceived risks. Finally, every
control variable is correlated with those perceived general risks associated with
hydraulic fracturing. In particular, (1) older respondents felt more at risk (rp, =0.14);
(2) the number of sources consulted about fracking increased perceptions of risk (1,
=0.15) (3) the more self-assessed knowledge of fracking the greater respondents were
concerned about hydraulic fracturing risks (r;,=0.12), and (4) those residents with
university degrees were more likely to be extremely concerned about the general risk
posed by hydraulic fracturing (r,,=0.10). Table 1 does not show consistent effects for
control variables in the case of perceived risks of hydraulic fracturing as none are
significantly related to all three measures of perceptions of risk. Overall, then, it
appears from Table 1 that political affiliation and trust are the most important
variables in predicting specific measures of risk perceptions such as seismicity and
water quality and overall perceptions of risk associated with hydraulic fracturing.
Multivariate Analysis of Trust

While bivariate results are interesting, they are do not allow for an
examination of the role of trust as a potential mediating factor between political
affiliation and perceived risk nor do those results provide any evidence of potential
competing aspects of trust on perceptions of risk. Finally, it is not clear how race,
gender and income may shape levels of institutional trust when other variables are
considered. As a result, we undertake multivariate analysis to simultaneously examine
environmental justice indicators, political affiliation, trust and controls. The results of
that multivariate analysis are presented in Table 2, where levels of trust for the four

institutions are estimated.
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All four trust variables are measured at the ordinal level so ordered logit
regression (OLR) is used to examine the first set of relationships between
independent variables in interest and trust. OLR estimates the probability of being in
one category of the dependent variable in comparison to all higher ordered categories
of that variable (Long and Freese 2006). Estimates for trust in institutions are
presented in four separate models in Table 2: (1) Trust in Company, (2) Trust in
Central Government, (3) Trust in Local Government and (4) Trust in Regulators.
Thus, each model in Table 2 estimates the effects of environmental justice indicators,
political affiliation and control variables simultaneously. Table 2 presents
unstandardized coefficients (b) and standard errors (se) with more traditional “p”
values denoted by a “*” to signify when the null hypothesis (2-tailed) is rejected at a
=0.01, a=0.05 and a = 0.10. To examine multicollinearity among independent
variables and determine if the distance between categories is proportional Table 2
includes an average variance inflation factor (or VIF) score and results for a parallel

lines test (Long and Freese, 2006). VIF scores are all near “1” suggesting there is

little reason to be concerned about multicollinearity (O’Brien 2007). We also find that

proportionality assumption is met in three of the four trust models (i.e., differences

are ‘not sig.), indicating that coefficients are likely equivalent across categories of the

dependent variable. The model predicting local government, however, must be

viewed with some caution as the null hypothesis for the parallel lines test is rejected.
[Table 2 About Here]

As the coefficients in Table 2 indicate, there are three important patterns that
emerge in these data. First, Political Affiliation is strongly and consistently related to
each measure of trust. When it comes to shale gas development using hydraulic
fracturing conservatives are much more likely than non-conservatives to trust the oil

and gas industry, the central government, their local government and oil and gas
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regulators. The effect of Political Affiliation is relatively strong as identifying as a
conservative increases the odds of falling in a higher category of trust by a factor
ranging between 1.5 (i.e., b=0.41) for Trust in Local Government and 4.17 (i.e.,
b=1.43) for Trust in Central Government. Education is also related to each measure
measure of trust. That is, having university degree decreases the odds of falling into a
higher category of trust by a factor ranging from 0.72 for Trust in the Local
Government to 0.46 for Trust in the Oil and Gas Industry. Finally, it is interesting to
note that race has a contradictory impact on trust where Whites have 1.38 (b=0.32)
times the odds of falling into a higher category on trust than other races in the case of
Trust in the Oil and Gas Industry but have 0.61 (b=0.32) times the odds of falling
into a higher category than other races in the case of Trust in Central Government. In
short, net of other effects, it appears that Whites are more likely than other races to
trust the oil and gas industry and less likely than other races to trust the central
government.
Multivariate Analysis of Risk Perceptions

The next step of the analysis examines the predictors of three perception or
risk variables linked to hydraulic fracturing: (1) Seismicity Risk (2) Water Quality
Risk and (3) General Risk. Independent variables include variables associated with
environmental justice concerns, political affiliation, trust in the oil and gas industry,
government as well as regulators and controls. It is here that the correlation between
trust in four institutions (Oil and Gas Industry, Central Government, Local
Government and Oil and Gas Regulators) and the three indicators of risk perceptions
are examined. This analysis also allows insight into whether trust variables may
mediate the relationships between risk perceptions and political affiliation. Recall that

political affiliation was consistently related to perceptions of risk in Table 2.
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Specifically, being conservative increased trust in all institutions while having a
university degree decreased trust in all institutions.

To examine the potential impact and roll trust may play in shaping perceptions
of risk, six additional regression models are estimated and presented in Tables 3. For
each of the three perception of risk variables, two models are estimated: (1) models
without the four trust variables; and (2) models that include the four trust variables.
As previously noted, this methodology allows for an empirical assessment of the
potential proposition that trust may mediate any identified association between
political affiliation, education and measures of perceived risk.

Perceptions of risk associated with seismicity (i.e., Seismicity Risk) is
measuring using a variable scored from 1 (no risk) to 10 (high risk) so ordinary least
squares (OLS) regression analysis is employed to estimate the coefficients in Models
1 and 2 in Table 3. Little evidence of multicollinearity (the mean VIF scores in the
models range from 1.30 to 1.61) exists in these two models and the model residuals
conform to regression assumptions. Water quality (Water Quality Risk) and general
risks (i.e., General Risk) are measured using dichotomous variables where ‘1’
indicates high levels of perceived risk and ‘0’ indicates a lack of high levels of
perceived risk. Thus, an analysis of these two variables is undertaken using logistic
regression (LR). The unstandardized coefficients and standard errors of these analysis
are presented in Models 3 to 6 in Table 2. Once again there is little evidence of
multicollinearity as the mean VIF scores are near 1 (indicating no collinearity among
independent variables) and the model residuals conform to regression assumptions.

Because there is potential for non-response bias among participants who were
not included in the analyses as they did not answer the question about income, each
model in Table 2 is also estimated without the variable /ncome (analysis not shown)

to determine if the coefficients and standard errors may change for other variables in
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the analysis. Removing Income boosted the sample size in the models considerably to
between n=687 and n=720. Results suggest that for Model 5, Race became
statistically significant (b=-0.48, se =0.21) and that in Model 4 Trust in Central
Government was no longer statistically significant (b=-0.16 se=0.11). Other than
these two changes the model coefficients and standard errors nearly identical
suggesting that missing values on income didn’t have any appreciable impact on the
analysis.

[Table 3 About Here]

The correlation between respondent trust and perceptions of risk are first
considered in Models 1 and 2 (Table 3) in the case of Seismicity Risk. These findings
suggest that whites and males have lower perceived risks of seismic events than other
races and genders. In particular, the coefficients and standard errors are stable across
both models. For instance, Whites score on average 0.61 fewer points on the ten-point
Seismicity Risk scale while men score on average 0.81 fewer points on that ten-point
scale. While this finding is consistent with literature about perceptions of risk for
whites and males (McCright and Dunlap 2011a) and is consistent with the
environmental justice literature in terms of potential perceptions about vulnerability
(Pellow 2016), it only occurs in the Seismicity Risk Models (i.e., Models 1 and 2).
Moreover, there is little evidence that these relationships are mediated by trust as the
potential effects of race and gender on perceptions of seismic risk remain stable
across Models 1 and 2 and both race and gender were found to be generally unrelated
(or inconsistently related) to the four trust indicators in Table 2. Again, this is despite
the relatively substantive association between these two variables and perceptions of
seismic risk suggesting that race and gender have a direct impact on perceptions of

risk.
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While income is statistically significant and consistent across Models 1 and 2
the coefficient indicates are not substantive (i.e., b=0.08 [se=0.04]). Thus, moving 3
income categories (or going up or down by £30k or the approximate standard
deviation of income) across respondents is likely to increase (or decrease) perceptions
of risk on seismic activity by 0.24 points on the 10-point scale. Combined with this
relatively small substantive significance, there is little evidence that income is related
to other aspects of shale gas risk in Models 3 to 6 except in the case of General Risk
(Model 5). In Model 5 the potential effect of income is also substantively
insignificant as it only reduces the odds of perceiving a general risk from fracking by
a factor of 0.93. Moreover, when trust variables are controlled /ncome is no longer
statistically significant (Model 6). As a result, there is little indication that income
matters when it comes to trust in industry, government and/or regulators (Table 2) or
in various perceptions of risk associated with hydraulic fracturing (Table 3).

In the case of political affiliation, being a self-identified conservative is both
negative and statistically significant in Models 1, 3 and 5. This is an important finding
as it suggests that conservatives see less risk than other political affiliations. Again,
this is consistent with previous literature (McCright and Dunlap 2011a). The potential
effect of being conservative is substantial. For instance, in Model 1 (Seismicity Risk)
being conservative decreases perceptions of risk by approximately %2 a point on the
10-point scale (b=-.45); in Model 3 (Water Quality Risk) it decreases the odds of
perceived risk to water quality by a factor of 0.57; and, in Model 5 (General Risk) it
decreases the odds of perceived general risk of hydraulic fracturing by a factor of
0.27. The potential effect of political affiliation, however, is eliminated or greatly
reduced when models are adjusted for indicators of trust. For instance, in Models 2
(Seismic Risk) and 4 (Water Quality Risk) Political Affiliation is no longer correlated

with risk perceptions when trust is controlled. In Model 6, Political Affiliation still
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matters, but the potential effect of being conservative matters much less and is
associated with a reduction of the odds of perceiving that hydraulic fracturing is a
general risk by a factor of 0.44. Given the findings in Table 2 that demonstrate that
political affiliation is consistently related to trust this finding provides considerable
evidence that institutional trust mediates the relationship between political affiliation
and perceptions of risk.

Importantly, it does not appear that all types of trust matter when it comes to
mediating the relationship between political affiliation and perceptions of risk. Table
2 suggests that trust in the oil and gas industry stands out as primarily important. That
is, trust in the oil and gas industry is the strongest indicator of perceptions of risk
among the trust variables. That is, a 1-unit (or category) change across respondents
increases or decreases perceptions of Seismicity Risk by just over 0.50 points on the
10-point scale (Model 2); a 1-unit (or category) increase across respondents decreases
the odds of perceiving a Water Quality Risk by a factor of 0.50; and a 1-unit increase
across respondents decreases the odds of perceiving a General Risk of fracking by a
factor of 0.47. It is notable that Trust in Regulators is not related to risk in any of the
models in Table 3. Moreover, results for both local and central government are
mixed. In the case of trust in the central government there is evidence could shape
perceived risks associated with Water Quality and General Risk. For instance, a 1-
unit (category) increase in trust in central government across respondents decreases
the odds of perceived water quality risk by a factor of 0.83 while a 1-unit (category)
increase in trust in central government across respondents decreases the odds of
perceived general risks of fracking by a factor of 0.65. In short, trust in central
government appears to potentially influence only some aspects of risk. Finally, in
trust in local government increases the probability of perceived risks in the case of

water quality (Model 4 in Table 2). Thus, a 1-unit (or category) increase in trust in
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local government across respondents in the sample increases the odds of perceived
threats to water quality by a factor of 1.22. These findings suggest there is tension
between local and central government as trust operates in two directions when it
comes to perceptions of risk. That is, across respondents the potential impact on risk
to water quality from an increase in trust in central government appears to be quashed
the same potential impact on risk to water quality from trust in local government (b=-
0.18 vs. b=0.20). This finding is not only interesting, but consistent with the review of
the trust literature that that competing messages about trust from different levels of
government may be having contradictory outcomes where local level concerns appear
to be pitted against national interests (Pidd and Taylor 2019).

Turning to the results of the remaining control variables in the analysis it is
clear that some of these variables have potential impacts on different types of
perceived risk. For instance, older respondents are more likely to perceive higher
levels of risk from seismicity and fracking in general and respondents who consult
more sources about fracking are likely to see it as riskier. Education has contradictory
effects across different measures of perceived risks, suggesting that the type of risk
matters when it comes to levels of education. A university degree, for instance,
appears to lower perceptions of risk when it comes to seismic activity but increase
perceptions of risk when it comes to water quality and general risks associated with
hydraulic fracturing.

DISCUSSION AND CONCLUSIONS

Sociologists have called for a greater understanding of the role of institutional
trust in shaping risk perceptions (Xaio and McCright, 2015). The present study
considers the relationship between trust and perceptions of risk by drawing upon (1)
Freudenburg’s (1993) theoretical work on recreancy and (2) developments in critical

environmental justice studies on expendability (Pellow, 2016). While the concept of
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recreancy is often applied to situate technological disasters (e.g., Cope et al. 2016;
Gill et al. 2016; Ritchie, Gill, and Farnham 2013) few studies have utilized recreancy
to contextualize perceptions of risk in the case of shale gas development using
hydraulic fracturing (except see Ritchie et al. 2021). The current does just this,
relying on data from a sample of UK residents.

We find that levels of trust are associated with perceptions of risk about
seismicity, water quality and hydraulic fracturing in general. There are, however,
three important caveats to these findings that have implications for the study of
recreancy and perceived risks of hydraulic fracturing. First, the association between
trust and risk perceptions does not emerge for all institutions. For instance, the
present study reveals that among UK residents trust in central and local governments
and regulators appear to matter little. However, we uncover that trust in the oil and
gas industry is especially important for risks associated with hydraulic fracturing. If
the associations revealed in this analysis are causal, then these findings suggest that
trust in economic institutions have a greater influence on risk perceptions than
governments and/or regulators. This finding is notable, but also represents a departure
from previous work on recreancy. For instance, research on disasters typically reports
that trust declines in a similar fashion for all institutions, including industry,
government and regulators (e.g., Cope et al. 2016; Defeyter et al., 2021; Gill et al.
2016). Moreover, recent research on the association between recreancy and human
induced seismicity in the US (Oklahoma) combine people’s beliefs about the
‘capabilities’ of regulators and industry together into one component (Liesel et al.,
2021). In brief, while previous research suggests the loss of institutional trust often
occurs across all institutions our findings suggest this may not always be the case.

Thus, variation in trust across institutions should be considered in future research.
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A second related point concerns the inconsistent correlation between trust and
risk for institutions other than oil and gas. We find government trust is related to
perceptions of risk in one instance. That is, trust in central government and in local
government are weakly associated with perceived risks to water quality (but not
human induced seismicity or hydraulic fracturing in general). In the case of water
quality, elevated trust in central government is associated with decreased perceptions
of risk to water quality while elevated trust in local government is associated with
increased perceptions of risk to water quality. Thus, the more trust participant place
in local government, the greater the perceived risks. This finding, while seeming
contradictory, is consistent with local government messages of opposition to
hydraulic fracturing across the UK. Thus, these findings again underscore the
importance of differentiating between institutions believed to have failed to manage
risk.

Third, we discovered that trust in the oil and gas industry completely mediates
the relationship between political affiliation and perceptions of risk associated with
seismicity and water quality. This also has important implications for sociologists
interested in the politics and risk (e.g., McCright and Dunlap 2011b). Moreover, the
finding goes to the heart of Freudenburg’s concept of recreancy since levels of trust
are assumed to be a product of the actual past performance of institutional actors. Our
findings regarding the role of political affiliation challenge this assumption in the case
of risk perceptions associated with hydraulic fracturing. Conservatives may be more
accepting of risk because of the elevated levels of trust they place in the oil and gas
industry despite the industry’s successes or failures. In short, perceptions of risk
appear to be shaped by institutional trust which, in turn, are influenced by political
ideology rather than failure to prevent, for instance, problematic levels of human

induced seismicity. This finding concerning political ideology calls for a partial
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reinterpretation of recreancy. Freudenburg (1993:914) recognized that the division of
labor has the potential to cause serious social harm through a loss of trust when
institutional actors in whom we place trust fail in their responsibilities. However, the
present study suggests that actual failure of responsibilities may not be the only factor
to drive and lack of institutional trust and perceptions of recreancy. Instead, we
discover that divided political ideology may also create strong divisions of trust that,
in turn, influence risk perceptions about energy technology. To be sure, we are not the
first researchers to suggest that institutional trust (and perhaps a belief that an
institution is recreant) is related to politics. Beamish (2001), for instance, suggests
that victimization, vulnerability and stigma all erode trust in social institutions.
Nevertheless, the current study is the first in the UK to link politics, trust and
perceptions of risk.

We also draw upon developments in environmental justice to emphasize the
way in which race, gender and income may shape perceptions of risk directly and
indirectly through institutional trust. These linkages are based on perspectives of the
marginalized (i.e., women, racial minorities and the poor) who may be less trusting of
technology as they feel as though institutions could/do treat them as expendable
(Pellow, 2016). In short, the notion that some people believe they are viewed by
intuitional actors as being ‘worth less” may shape their levels of institutional trust and
ultimately perceptions of recreancy. As a result, perceptions of recreant institutions
may vary by race, gender and economic circumstances. As Carrillo and Pellow (2021)
have recently suggested the notion of expendability is a major component in critical
environmental justice studies. We see this notion of as an increasingly relevant aspect
of environmental justice research when it comes to managing institutional trust.

The present research findings concerning seismicity are consistent with

previous studies that find white males may be more accepting of environmental risk
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(e.g., Flynn et al., 1994). Participants who belong to socially powerful groups (i.e.,
whites and men) have lower perceptions of risk while participants who belong to
traditionally marginalized groups (i.e., UK BAME populations and women) have
higher perceptions of risk. The present research, however, leaves open the question
about of why gender and race seem to matter greatly when studying perceived risks
associated with seismicity but seem to matter little when studying water quality and
general risks associated with hydraulic fracturing. Again, we suggest that this finding
requires additional exploration in the future research, noting the potential role of
expendability on trust and perceptions of risk.

In the end, the current study of perceived risks associated with shale gas
development has extended the study of institutional trust through the concept of
recreancy. In the UK the study of shale gas development using hydraulic fracturing
provides an excellent context to better understand the role institutional trust may have
in shaping perceptions of risk. We find that trust in economic institutions, along with
factors that may shape trust, such as political ideology, may help explain perceptions
of risk which may ultimately influence UK energy policy. As a result, we believe that
recreancy, expendability, politics and perceived risks are likely to play an important
role in other areas of environmental sociology and are likely to influence energy

policy well into the future.

35



Page 37 of 53

Sociological Perspectives

REFERENCES

Adeola, Francis. 1994. “Environmental Hazards, Health, and Racial Inequity in
Hazardous Waste Distribution.” Environment and Behavior 26(1), 99—126.

Agyeman, Julian. 2002 “Constructing Environmental (in)Justice: Transatlantic
Tales.” Environmental Politics 11(3), 31-53.

Andersson-Hudson, Jessica, William Knight, Mathew Humphrey and Sarah O’Hara.
2016. “Exploring Support for Shale Gas Extraction in the United Kingdom.”
Energy Policy 98, 582—89.

Andersson-Hudson, Jessica, Jonathan Rose, Mathew Humphrey, Wil Knight, and
Sarah O'Hara. 2019. “The structure of attitudes towards shale gas extraction in
the United Kingdom.” Energy Policy 129, 693—697.

Aryee, Feizel. 2019. “Psychosocial Impacts of Hydraulic Fracturing in Lancashire,
England. ” PhD Dissertation, Department of Sociology, Northumbria
University. ProQuest, 2570123114.

Audickas, Lukas, Noel Dempsey and Philip Loft. 2019. “Membership of UK Political
Parties, Briefing Paper SN05125.” UK Parliament, House of Commons
Library. Retrieved November 24, 2021

(https://commonslibrary.parliament.uk/research-briefings/sn05125/).

Baron, R.M. and D.A. Kenny. 1986. “The Moderator—Mediator Variable Distinction
in Social Psychological Research.” Journal of Personality & Social
Psychology 51(6), 1173-82.

Beamish, Thomas. 2001. “Environmental Hazard and Institutional Betrayal.”

Organization & Environment 14(1), 5-33. do0i:10.1177/1086026601141001

Benford, Robert. 2005. “The Half-Life of the Environmental Justice Frame:

Innovation, Diffusion, and Stagnation.” Pp. 37-53 in Power, Justice, and the

36


https://commonslibrary.parliament.uk/research-briefings/sn05125/
https://doi.org/10.1177/1086026601141001

Sociological Perspectives

Environment, edited by D. Pellow and B. Brulle. Cambridge, MA (USA): MIT
Press.

Blocker, Jean and Douglas Eckberg. 1997. “Gender and Environmentalism: Results
from the 1993 General Social Survey.” Social Science Quarterly 78(4): 841—
58.

Bord, Richard and Robert O'Connor. 1992. “Determinants of Risk Perceptions of a
Hazardous Waste Site.” Risk Analysis 12(3), 411-16.

Brasier, Katheryn, Diane McLaughlin, Danielle Rhubart, Richard Stedman, Matthew
Filteau and Jeffrey Jacquet. 2013. Risk perceptions of natural gas
development in the Marcellus Shale. Environmental Practice 15 (2), 108-22.
doi.org/10.1017/S1466046613000021.

Brody, Charles. 1984. “Differences by Sex in Support for Nuclear Power.” Social
Forces 63(1), 209-28.

Buckingham, Susan, Dory Reeves, and Anna Batchelor. 2005. “Wasting Women: The
Environmental Justice of Including Women in Municipal Waste
Management.” Local Environment 10(4), 427—-44.

doi.10.1080/13549830500160974

Bullard, Robert. 2008. Dumping in Dixie. Boulder, Colorado (USA): Westview Press.

Burda, Daniel and Frank Teuteberg. 2014. “The Role of Trust and Risk Perceptions in
Cloud Archiving—Results from an Empirical Study.” The Journal of High
Technology Management Research 25(2), 172-87.

do0i.10.1016/].hitech.2014.07.008

Carrillo, Ian, and David Pellow. 2021. “Critical environmental justice and the nature
of the firm.” Agriculture and Human Values 38(3), 815-26.
Chakraborty, Jayajit, Timothy Collins, Sara Grineski, and Alejandra Maldonado.

2017. “Racial Differences in Perceptions of Air Pollution Health Risk: Does

37

Page 38 of 53


https://doi.org/10.1080/13549830500160974
https://doi.org/10.1016/j.hitech.2014.07.008

Page 39 of 53 Sociological Perspectives

Environmental Exposure Matter?” International Journal of Environmental
Research and Public Health 14(2):116.

https://doi.org/10.3390/ijerph14020116.

Choma, Becky, Yaniv Hanoch, and Shannon Currie. 2016. “Attitudes Toward
Hydraulic Fracturing: The Opposing Forces of Political Conservatism and
Basic Knowledge About Fracking.” Global Environmental Change 38(5),

108-17. d0i1.10.1016/j.gloenvcha.2016.03.004.

Commission for Racial Justice. 1987. “Toxic Wastes and race in the United States.”
New York, NY (USA): United Church Christ.

Cope, Michael, Tim Slack, Troy Blanchard and Matthew Lee. 2016. “It's Not
Whether You Win or Lose, It's How You Place the Blame: Shifting
Perceptions of Recreancy in the Context of the Deepwater Horizon Oil Spill.”
Rural Sociology 81(3), 295-315. d0i.10.1111/ruso.12096.

Cutter, Susan. 1995. “Race, Class and Environmental Justice.” Progress in Human

Geography 19(1), 111-22. d0i.10.1177/030913259501900111.

Davidson, Debra and William Freudenburg. 1997. “Gender and Environmental Risk
Concerns: A Review and Analysis of Available Research.” Environment and

Behavior 28(3), 302-39. d01.10.1177/0013916596283003.

Defeyter, Margaret, Paul Stretesky, Michael Long, Sinead Furey, Christian Reynolds,
Debbie Porteous, Alyson Dodd, Emily Mann, Anna Kemp, James Fox,
Andrew McAnallen and Lara Goncalves. 2021. “Mental Well-Being in UK
Higher Education During Covid-19: Do Students Trust Universities and the
Government?” Frontiers in Public Health 9 (346): doi.

10.3389/fpubh.2021.646916.

de Groot, Judith, Elisa Schweiger, and Iljana Schubert. 2020. “Social influence, risk

and benefit perceptions, and the acceptability of risky energy technologies: An

38


https://doi.org/10.3390/ijerph14020116
https://doi.org/10.1016/j.gloenvcha.2016.03.004
https://doi.org/10.1177/030913259501900111
https://doi.org/10.1177/0013916596283003
https://doi.org/10.3389/fpubh.2021.646916
https://doi.org/10.3389/fpubh.2021.646916

Sociological Perspectives Page 40 of 53

explanatory model of nuclear power versus shale gas.” Risk Analysis, 40 (6):
1226-1243. doi: 10.1111/risa.13457.

Dietz, Tomas, Linda Kalof and Paul Stern. 2002. “Gender, Values, and
Environmentalism.” Social Science Quarterly 83(1), 353—64.

doi.10.1111/1540-6237.00088.

Department for Business, Energy and Industrial Strategy, Oil and Gas Authority.
2019 (November 2). “Government Ends Support for Fracking. ” Retrieved

November 24, 2021 (https://www.gov.uk/government/news/government-ends-

support-for-fracking).

Downey, Liam, Summer Dubois, Brian Hawkins and Michael Walker. 2008.
“Environmental Inequality in Metropolitan America.” Organization and

Environment, 21(3), 270-94. d0i.10.1177/1086026608321327.

Eiser, Richard, Tom Stafford, John Henneberry and Philip Catney. 2007. “Risk
Perception and Trust in the Context of Urban Brownfields.” Environmental

Hazards, 7(2) 150-56. doi.10.1016/j.envhaz.2007.05.004.

Evensen, Darrick, Richard Stedman, Sarah O’Hara, Sarah, Mathew Humphrey and Jessica
Andersson-Hudson. 2017. “Variation in beliefs about ‘fracking’ between the UK and
US.” Environmental Research Letters, 12 (12), 124004.

https://iopscience.iop.org/article/10.1088/1748-9326/aa8{7e.

Finucane, Melissa, Paul Slovic, CK Mertz, James Flynn and Theresa Satterfield.
2000. “Gender, Race, and Perceived Risk: The "White Male' Effect.” Health,

Risk & Society 2(2), 159-72. doi.10.1080/713670162.

Flynn, James, Paul Slovic and CK Mertz. 1994. “Gender, Race, and Perception of
Environmental Health Risks.” Risk Analysis 14(6), 1101-108.

do0i.10.1111/5.1539-6924.1994.tb00082.x.

39


https://doi.org/10.1111/1540-6237.00088
https://www.gov.uk/government/news/government-ends-support-for-fracking
https://www.gov.uk/government/news/government-ends-support-for-fracking
https://doi.org/10.1177/1086026608321327
https://www.tandfonline.com/doi/abs/10.1016/j.envhaz.2007.05.004
https://iopscience.iop.org/article/10.1088/1748-9326/aa8f7e
https://doi.org/10.1080/713670162
https://doi.org/10.1111/j.1539-6924.1994.tb00082.x

Page 41 of 53 Sociological Perspectives

Freudenburg, William. 2000. “The ‘Risk Society’ Reconsidered: Recreancy, the
Division of Labor, and Risks to the Social Fabric." Pp. 107—120 in Risk in the
Modern Age, edited by M.Cohen. London, Palgrave Macmillan.

. 1996. “Risky Thinking: Irrational Fears about Risk and Society.” The Annals
of the American Academy of Political and Social Science 545(1), 44-53.

_.1993. “Risk and Recreancy: Weber, the Division of Labor, and the Rationality
of Risk Perceptions.” Social Forces 71(4): 909-32.

Gill, Duane, Liesel Ritchie and Steven Picou. 2016. “Sociocultural and
Psychosocial Impacts of the Exxon Valdez Oil Spill: Twenty-four Years of
research in Cordova, Alaska.” The Extractive Industries and Society 3(4):
1105-116. doi.10.1016/j.exis.2016.09.004.

Gosden, Emily and Ben Webster. 2018. (1 November). “Fracking Companies Fails to
Win Higher Limit on Tremors. The Financial Times. Retrieved November 24,

2021 (https://www.thetimes.co.uk/article/fracking-company-fails-to-win-

higher-limit-on-tremors-1v2£ltth9).

Grossmann, Katrin, George Jiglau, Ute Dubois, Anca Sinea, Fernando Martin-
Consuegra, Malgorzata Dereniowska and Robert Frank et al. 2021. “The
Critical Role of Trust in Experiencing and Coping with Energy Poverty:
Evidence from Across Europe.” Energy Research & Social Science 76

(102064). do1.10.1016/.erss.2021.102064.

Gwartney-Gibbs, Patricia and Denise Lach. 1991. “Sex Differences in Attitudes
Toward Nuclear War. Journal of Peace Research, 28(2), 161-74.

Hanlon, Robert. 2011. “Engineering Corporate Social Responsibility: Elite
Stakeholders, States and the Resilience of Neoliberalism.” Contemporary

Politics 17(1), 71-87. doi. 10.1080/13569775.2011.552689.

40


https://www.thetimes.co.uk/article/fracking-company-fails-to-win-higher-limit-on-tremors-lv2fltth9
https://www.thetimes.co.uk/article/fracking-company-fails-to-win-higher-limit-on-tremors-lv2fltth9
https://doi.org/10.1016/j.erss.2021.102064
https://doi.org/10.1080/13569775.2011.552689

Sociological Perspectives Page 42 of 53

Hayhurst, Ruth. 2018 (17 May). “Government Announces Plans to Speed up Fracking
Decisions in England. Drill or Drop. Retrieved November 24, 2021

(https://drillordrop.com/2018/05/17/government-announces-plans-to-speed-

up- fracking-decisions-in-england-detailed-reaction/).

Hicks, Sarah and Sarah Brown. 2013. “Perceptions of Risk: A Review of the effects
of Individual and Community-level Variables on Perceptions of Risk.
International Review of Victimology 19(3), 249-67.

doi.10.1177/0269758013492753.

Howell, Rachel 2018. “UK Public Beliefs about Fracking and Effects of Knowledge
on Beliefs and Support: A Problem for Shale Gas Policy.” Energy Policy

113, 721-30. doi.org/10.1016/j.enpol.2017.11.061

Ladd, Anthony, Duane Gill and John Marszalek. 2007. “Riders From the Storm:
Disaster Narratives of Relocated New Orleans College Students in the
Aftermath of Hurricane Katrina.” Journal of Public Management and Social
Policy 13(2), 51-80.

Lake, Robert. 1996. “Volunteers, NIMBYs, and Environmental Justice: Dilemmas of

Democratic Practice.” Antipode 28(2), 160-74. doi. 10.1111/;.1467-

8330.1996.tb00520.x.

Lemyre, Louise, Jennifer Lee, Pierre Mercier, Louise Bouchard and Daniel Krewski.
2006. “The Structure of Canadians' Health Risk Perceptions: Environmental,
Therapeutic and Social Health Risks. Health, Risk & Society 8(2), 185-95.

doi.10.1080/13698570600677399.

Long, Scott and Freese, Jeremy. 2006. Regression Models for Categorical Dependent

Variables Using Stata. College Station, TX (USA): Stata Press

41


https://drillordrop.com/2018/05/17/government-announces-plans-to-speed-up-%20fracking-decisions-in-england-detailed-reaction/
https://drillordrop.com/2018/05/17/government-announces-plans-to-speed-up-%20fracking-decisions-in-england-detailed-reaction/
https://doi.org/10.1177/0269758013492753
https://doi.org/10.1111/j.1467-8330.1996.tb00520.x
https://doi.org/10.1111/j.1467-8330.1996.tb00520.x
https://doi.org/10.1080/13698570600677399

Page 43 of 53

Sociological Perspectives

MacLeod, Gordon. 2018. “The Grenfell Tower Atrocity: Exposing Urban Worlds of
Inequality, Injustice, and an Impaired Democracy. City 22(4), 460-89. doi.

10.1080/13604813.2018.1507099.

Mayer, Adam. 2016. “Risk and benefits in a fracking boom: evidence from
Colorado.” Extractive Industries and Society 3(3), 744-53.
doi.org/10.1016/.exis.2016.04.006.

McCright, Aaron. 2010.. “The Effects of Gender on Climate Change Knowledge and
Concern in the American Public.” Population and Environment 32(1), 66—87.

McCright, Aaron and Riley Dunlap. 2011a. “The Politicization of Climate Change
and Polarization in the American Public's Views of Global Warming, 2001—

2010.” The Sociological Quarterly 52(2), 155-94. doi.10.1111/;.1533-

8525.2011.01198.x.

_____.2011b. “Cool Dudes: The Denial of Climate Change Among Conservative
White Males in the United States.” Global Environmental Change 21(4),
1163-72.

Macnaghten, Philip. 2017. “Public Perception: Distrust for Fracking.” Nature Energy,

2 (5), 1-2. doi.org/10.1038/nenergy.2017.59.

McSpirit, Stephanie, Shaunna Scott, Duane Gill, Sharon Hardesty and Dewayne
Sims. 2007. “Risk Perceptions After a Coal Waste Impoundment Failure: A
Survey Assessment.” Journal of Rural Social Sciences 22(2), 6.
https://egrove.olemiss.edu/jrss/vol22/iss2/6.

Mohai, Paul. 1997. “Gender Differences in the Perception of Most Important
Environmental Problems.” Race, Gender & Class 5(1), 153—609.

O’Brien, Robert. 2007. “Caution Regarding Rules of Thumb for Variance Inflation

Factors. Quality and Quantity 41, 673-90.

42


https://doi.org/10.1080/13604813.2018.1507099
https://doi.org/10.1080/13604813.2018.1507099
https://doi.org/10.1111/j.1533-8525.2011.01198.x
https://doi.org/10.1111/j.1533-8525.2011.01198.x

Sociological Perspectives Page 44 of 53

O'Connor, Robert, Richard Bard and Ann Fisher. 1999. “Risk Perceptions, General
Environmental Beliefs, and Willingness to Address Climate Change.” Risk

Analysis 19(3), 461-471. d0i.10.1111/1.1539-6924.1999.tb00421 .x.

Office for National Statistics. 2021. Average Household Income, UK: Financial Year
2020. UK Data Service. Retrieved November 24, 2021

(https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseh

oldfinances/incomeandwealth/bulletins/householddisposableincomeandinequa

lity/financialyear2020).

. 2020. National Statistics Status for Population Estimates. UK Data Service.
Retrieved November 24, 2021

(https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigra

tion/populationestimates/bulletins/annualmidyearpopulationestimates/mid202

0).

Ogden, Chris. 2019. “Experts Call for Review of Frackings Traffic Light Monitoring.
Environmental Journal. Retrieved November 24, 2021

(https://environmentjournal.online/articles/experts-call-for-review-of-

frackings-traffic-light-monitoring-scheme/).

Palan Stefan and Christian Schitter. 2018. “Prolific.ac—A subject Pool for Online
Experiments.” Journal of Behavioral and Experimental Finance 17(March),

22-27. d01.10.1016/j.jbef.2017.12.004.

Peacock, Walter, Samuel Brody and Wes Highfield. 2005. “Hurricane Risk
Perceptions Among Florida's Single-Family Homeowners.” Landscape and

Urban Planning 73(2-3), 120-35. doi.10.1016/j.1andurbplan.2004.11.004.

43


https://doi.org/10.1111/j.1539-6924.1999.tb00421.x
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyear2020
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/annualmidyearpopulationestimates/mid2020
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/annualmidyearpopulationestimates/mid2020
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/annualmidyearpopulationestimates/mid2020
https://environmentjournal.online/articles/experts-call-for-review-of-frackings-traffic-light-monitoring-scheme/
https://environmentjournal.online/articles/experts-call-for-review-of-frackings-traffic-light-monitoring-scheme/
https://doi.org/10.1016/j.jbef.2017.12.004
https://doi.org/10.1016/j.landurbplan.2004.11.004

Page 45 of 53

Sociological Perspectives

Pellow, David. 2016. “Toward a Critical Environmental Justice Studies: Black Lives
Matter as an Environmental Justice challenge.” Du Bois Review: Social

Science Research on Race, 13(2), 221-36. doi.10.1017/S1742058X1600014X.

Pham, Thi-Thanh-Hein, Philippe Apparicio, Anne-Marie Séguin, Shawn Landry and
Martin Gagnon. 2012. “Spatial Distribution of Vegetation in Montreal: An
Uneven Distribution or Environmental Inequity? Landscape and Urban
Planning 107(3), 214-24.

Pidd, Helen and MatthewTaylor .2019. (19 January). “Local Councils Heading for
Fracking Showdown with Government. The Guardian. Retrieved November

24,2021 (https://www.theguardian.com/environment/2019/jan/04/greater-

manchester-tells-fracking-firms-they-are-not-welcome).

Pollock, Philip and Elliot Vittas. 1995. “Who Bears the Burdens of Environmental
Pollution?” Social Science Quarterly 76(2), 294-310.

Ritchie, Liesel, Duane Gill and Courtney Farnham. 2013. “Recreancy Revisited:
Beliefs about Institutional Failure Following the Exxon Valdez Oil Spill.
Society & Natural Resources, 26(6), 655-71.

do0i.10.1080/08941920.2012.690066.

Ritchie, Liesel Ashley, Michael A. Long, Maggie Leon-Corwin and Duane A. Gill.
2021. “Citizen perceptions of fracking-related earthquakes: Exploring the
roles of institutional failures and resource loss in Oklahoma, United States.”
Energy Research & Social Science 80, 102235.

Ross, Victoria, Kelly Fielding and Winnifred Louis. 2014. “Social Trust, Risk
Perceptions and Public Acceptance of Recycled Water.” Journal of

Environmental Management, 137, 61-8. d0i.10.1016/j.jenvman.2014.01.039.

Savage, lan. 1993. “Demographic Influences on Risk Perceptions.” Risk Analysis

13(4), 413-20. do01.10.1111/].1539-6924.1993.tb00741 .x.

44


https://doi.org/10.1017/S1742058X1600014X
https://www.theguardian.com/environment/2019/jan/04/greater-manchester-tells-fracking-firms-they-are-not-welcome
https://www.theguardian.com/environment/2019/jan/04/greater-manchester-tells-fracking-firms-they-are-not-welcome
https://doi.org/10.1080/08941920.2012.690066
https://doi.org/10.1016/j.jenvman.2014.01.039
https://doi.org/10.1111/j.1539-6924.1993.tb00741.x

Sociological Perspectives Page 46 of 53

Shao, Wanyun and Feng Hao. 2020. “Confidence in Political Leaders Can Slant Risk
Perceptions of COVID-19 in a Highly Polarized Environment.” Social

Science & Medicine, 261 (113235). d0i1.10.1016/j.socscimed.2020.113235.

Sheppard, David and Myles McCormick. 2018. (31 October). “Cuadrilla Says UK
Fracking Rules Risk Strangling it.” The Financial Times. Retrieved November

24,2021 (https://www.ft.com/content/cb36ad4e-dc5e-11e8-9f04-

38d397e6661c).

Siegrist, Michael and George Cvetkovich. 2000. “Perception of Hazards: The Role of
Social Trust and Knowledge.” Risk Analysis 20(5), 713-20.

doi.10.1111/0272-4332.205064.

Slack Tim, Vanessa Parks, Lynsay Ayer, Andrew Parker, Melissa Finucane and
Rajeev Ramchand. 2020. “Natech or Natural? An Analysis of Hazard
Perceptions, Institutional Trust, and Future Storm Worry Following Hurricane

Harvey.” Natural Hazards 102, 1207-24. do1.10.1007/s11069-020-03953-6.

Stretesky, Paul and Michael Hogan. 1998. “Environmental Justice: An Analysis of
Superfund Sites in Florida.” Social Problems 45(2), 268—87.

doi.10.2307/3097247.

Taylor, Dorceta. 2000. “The Rise of the Environmental Justice Paradigm: Injustice
Framing and the Social Construction of Environmental Discourses.” American

Behavioral Scientist 43(4), 508-80. d0i.10.1177/0002764200043004003.

Thomas, Merryn, Tristan Partridge, Barbara Herr Harthorn and Nick Pidgeon. 2017.
“Deliberating the Perceived Risks, Benefits and Societal Implications of Shale
Gas and Oil Extraction by Hydraulic in the US and UK.” Nature Energy 2,

17054. 10.1038/nenergy.2017.54 file

45


https://doi.org/10.1016/j.socscimed.2020.113235
https://www.ft.com/content/cb36ad4e-dc5e-11e8-9f04-38d397e6661c
https://www.ft.com/content/cb36ad4e-dc5e-11e8-9f04-38d397e6661c
https://doi.org/10.1111/0272-4332.205064
https://link.springer.com/article/10.1007/s11069-020-03953-6
https://doi.org/10.2307/3097247
https://doi.org/10.1177/0002764200043004003

Page 47 of 53 Sociological Perspectives

Tumlison, Creed and Geoboo Song. 2019. “Cultural Values, Trust, and Benefit-Risk
Perceptions of Hydraulic Fracturing: A Comparative Analysis of Policy Elites
and the General Public.” Risk Analysis 39 (3), 511-34.

US Environmental Protection Agency. 2021. Environmental Justice. United States

Environmental Protection Agency. https://www.epa.gov/environmentaljustice

Vaughan, Elaine and Brenda Nordenstam. 1991. “The Perception of Environmental
Risks among Ethnically Diverse Groups.” Journal of Cross-Cultural

Psychology 22(1), 29-60. doi.10.1177/0022022191221005.

Vaughan, Adam. 2016. (6 October). “Fracking Given UK Go-Ahead as Lancashire
Council Rejection Overturned.” The Guardian. Retrieved November 24, 2021

(https://www.theguardian.com/environment/2016/oct/06/uk-fracking-given-

go-ahead-as-lancashire-council-rejection-is-overturned).

Whitmarsh, Lorraine, Nick Nash, Paul Upham, Alyson Lloyd, James Verdon and
Michael Kendall. 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, 419-30.

do0i.10.1016/j.apenergy.2015.09.004.

Willems, Mieke, Mohamed Dalvie, Leslie London and Hanna-Andrea Rother. 2016.
“Environmental Reviews and Case Studies: Health Risk Perception Related to
Fracking in the Karoo, South Africa.” Environmental Practice 18 (1), 53—68.
doi.org/10.1017/S1466046615000460.

Williams, Laurence, Paul Macnaghten, Richard Davies and Sarah Curtis. 2017.
“Framing ‘Fracking’: Exploring Public Perceptions of Hydraulic Fracturing in
the United Kingdom. Public Understanding of Science 26(1), 89—104.

doi.org/10.1177/0963662515595159.

46


https://www.epa.gov/environmentaljustice
https://doi.org/10.1177/0022022191221005
https://www.theguardian.com/environment/2016/oct/06/uk-fracking-given-go-ahead-as-lancashire-council-rejection-is-overturned
https://www.theguardian.com/environment/2016/oct/06/uk-fracking-given-go-ahead-as-lancashire-council-rejection-is-overturned
https://doi.org/10.1016/j.apenergy.2015.09.004

Sociological Perspectives Page 48 of 53

Williams, Laurence and Benjamin Sovacool. 2020. “Energy Democracy, Dissent and
Discourse in the Party Politics of Shale Gas in the United Kingdom.”

Environmental Politics 29(7), 1239-63. doi.10.1080/09644016.2020.1740555.

Willits, Fern, Gene Theodori and A.E. Luloff. 2016. “Correlates of Perceived Safe
Uses of Hydraulic Fracturing Wastewater: Data from the Marcellus Shale.”
Extractive Industries and Society 3 (3), 727-35.
doi.org/10.1016/j.ex1s.2016.03.008.

Xiao, Chenyang and Aaron McCright. 2015. “Gender Differences in Environmental
Concern: Revisiting the Institutional Trust Hypothesis in the USA.”

Environment and Behavior, 47(1), 17-37. doi.10.1177/0013916513491571.

. 2012. “Explaining Gender Differences in Concern about Environmental
Problems in the United States.” Society & Natural Resources 25(11), 1067—

84. doi.10.1080/08941920.2011.651191.

Yu, Chin-Hsien. Shih-Kai Huang, Ping Qin and Xiaolan Chen. 2018. “Local
Residents' Risk Perceptions in Response to Shale Gas Exploitation: Evidence

from China, Energy Policy 113, 123-34. doi.org/10.1016/j.enpol.2017.10.004.

47


https://doi.org/10.1080/09644016.2020.1740555
https://doi.org/10.1177/0013916513491571
https://doi.org/10.1080/08941920.2011.651191

Page 49 of 53

Sociological Perspectives

Table 1. Bivariate Correlations and Descriptive Statistics

Perceived Risk
Water
Seismicity Quality General Risks
Pay/ Fop Pay/ Fop Pay/ Fop Mean Std. Dev.
(Missing
n n n Cases) (Range)

Race (1=White) -0.11  *** -0.05 0.08 ** 0.79 0.41

734 739 734 (11 (0to 1)
Gender (1=Male) -0.14 k¥ 0.01 -0.01 0.48 0.50

742 747 742 3) (0to 1)
Income 0.07 * 0.04 -0.07 * 3.3 2.5

673 678 673 (72) (Oto 1)
Political Affiliation (1= Conservative) -0.07 * -0.12 ks -0.17  Fx* 0.25 0.43

726 731 727 (19) (0to 1)
Trust in Oil and Gas Industry -0.21  kEx -0.29  kxx -0.43 ke -0.27 1.1

725 730 726 (20) (-2t02)
Trust in Central Government -0.12 k¥ -0.20 kx* -0.38 k¥ -0.6 1.2

737 742 737 ®) (-2t02)
Trust in Local Government -0.06 * -0.09 ** -0.23  kxx -1.2 1.1

736 741 736 ) (-2t02)
Trust in Regulators -0.09 ** -0.14  kxx -0.29  kxx -1.2 1.1

736 741 736 ) (-2t02)
Age 0.02 -0.01 0.14 *** 3.5 1.5

741 746 741 4) (1to 6)
Sources 0.06 0.10 *** 0.15 **x* 2.2 1.9

745 750 745 0) (0 to 6)
Knowledge 0.03 0.09 ** 0.12  #** 0.99 0.73

745 750 740 5) (0to 3)
Education -0.03 0.09 * 0.10 *** 0.59 0.49

744 748 743 2) (0to 1)
Seismicity 1.00 0.34 *** 0.35 #** 5.8 2.6

745 745 740 5) (0 to 10)
Water Quality 0.34 H** 1.00 036 *** 0.52 0.49

745 750 745 0) (0to 1)
General 0.35 H** 036 H** 1.00 0.37 0.48

740 745 745 (5) (0to 1)

*p<10; ** p<0.05; ***p<0.01; Pearson's r (ry,) / Point Biserial Correlations (7,;); 2-tail
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Table 2. Ordered Logit Regression Results for Institutional Trust on Race, Gender, Income, Political Affiliation and Controls

Trust
Oil and Gas Industry Central Government Local Government Oil & Gas Regulators

b (se)? b (se) b (se) b (se)
Race (White =1) 0.32 (0.18)* -0.50 (0.18)*** -0.22  (0.18) -0.29 (0.18)
Gender (Male =1) -0.09 (0.15) 0.12 (0.15) 0.02 (0.15) -0.09 (0.15)
Income -0.01  (0.03) 0.02 (0.03) 0.02 (0.03) 0.02 (0.03)
Political Affiliation (Conservative =1) 0.79  (0.18)*** 1.43  (0.18)*** 0.41 (0.17)** 0.87 (0.18)***
Age -0.07 (0.05) -0.10 (0.05)* 0.00 (0.05) -0.03  (0.05)
Sources 0.01 (0.05) -0.08 (0.05)* 0.00 (0.05) -0.05 (0.05)
Knowledge -0.14  (0.13) -0.09 (0.13) -0.11  (0.13) 0.04 (0.13)
Education -0.77 (0.15)*** -0.59  (0.15)*** -0.32  (0.15)** -0.41  (0.15)***
Intercept 1 -2.21 -2.01 -2.48 -2.46
Intercept 2 -0.63 -0.58 -0.62 -0.71
Intercept 3 0.40 0.58 0.37 0.26
Intercept 4 2.83 2.19 2.58 2.26
n 641 650 651 651
Average (X) VIF Scores 1.30 1.30 1.30 1.30
Test of Parallel Lines not sig. not sig. p=0.002 not sig.
Chi-Square in -2LL (8 d.f.) 62.70 100.29 14.01 39.25
Cox & Snell Pseudo R? 0.09 0.14 0.02 0.06

*p<10; ** p<0.05;***p<0.01; 2-tail

20dds ratios (OR) associated with a 1-unit change in the independent variable are obtained by taking the exponential function (e) of the regression coefficient
or (b) or e. This represents the OR associated with moving up one higher category on the trust variable. For example, moving from "Agree" to "Strongly
Agree."
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Table 3. Regression Results for Perceptions of Risk on Race, Gender, Income, Political Affiliation, Trust and Controls

Race (White=1)

Gender (Male=1)

Income

Political Affiliation (Conservative =1)
Trust in Oil and Gas Industry
Trust in Central Government
Trust in Local Government
Trust in Regulators

Age

No. Sources Consulted
Self-Rated Knowledge
Education

Constant

n
F or Chi-Square
Average (X) VIF Scores

R? or Cox & Snell R?

Seismicity Risk (OLS) Water Quality Risk (LR) General Risk (LR)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
(Without Trust) (With Trust) (Without Trust) (With Trust) (Without Trust) (With Trust)
b (se) b (se) b (se) b (se) b (se)
-0.61 (0.26)* -0.58 (0.27)** -0.13  (0.21) -0.18 (0.22) 0.31 (0.23) 0.48 (0.27)*
-0.81 (0.21)*** -0.79  (0.22)*** 0.01 (0.17) 0.02 (0.18) -0.17 (0.18) -0.27 (0.21)
0.08 (0.04)* 0.08 (0.04)* 0.01 (0.03) 0.01 (0.04) -0.07 (0.04)* -0.06 (0.04)
-0.45 (0.25)* -0.19 (0.27) -0.56  (0.20)*** -0.32  (0.22) -1.33  (0.23)*** -0.85  (0.27)***
-0.57 (0.12)*** -0.50 (0.10)*** -0.85  (0.12)***
-0.02  (0.13) -0.18 (0.11)* -0.42  (0.13)***
0.14 (0.14) 0.20 (0.12)* 0.04 (0.14)
0.01 (0.15) 0.01 (0.12) 0.09 (0.14)
0.13  (0.07)* 0.12  (0.08) 0.05 (0.06) 0.04 (0.06) 0.31 (0.07)*** 0.32  (0.08)***
0.15 (0.07)** 0.15 (0.07)** 0.09 (0.06) 0.08 (0.06) 0.18 (0.06)*** 0.19 (0.07)***
0.08 (0.07) 0.04 (0.19) 0.15 (0.15) 0.18 (0.16) 0.19 (0.16) 0.16 (0.19)
-0.31 (0.18)* -0.56  (0.22)** 0.30 (0.17)* 0.09 (0.18) 0.48 (0.19)** 0.03 (0.22)
5.81 (0.41) 5.75 (0.41) -0.43  (0.32) -0.50 (0.34) -2.23  (0.37) -2.79  (0.44)
651 626 656 631 652 627
F=4.26 F=5.51 ¥2=25.01 12=74.86 12=84.66 $2=207.56
1.30 1.61 1.30 1.61 1.30 1.61
0.05 0.10 0.04 0.11 0.12 0.28

*p<10; ** p<0.05;***p<0.01; 2-tail
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Appendix A. Ordered Logit Regression Results for Institutional Trust on Race/Ethnicity, Gender, Income, Political Affiliation and Controls

Ethnic Minority (vs. White)
Black
Pakistani
Indian
Other Asian
Mixed
Other Race
Gender (Male =1)
Income
Political Affiliation (Conservative =1)
Age
Sources
Knowledge
Education

Intercept 1
Intercept 2
Intercept 3
Intercept 4

n
Average (X) VIF Scores
Test of Parallel Lines
Chi-Square in -2LL (13 d.f.)

Cox & Snell Pseudo R?

Trust
Oil and Gas Industry Central Government Local Government Oil & Gas Regulators
b (se)? b (se) b (se) b (se)

-0.03  (0.38) 1.00 (0.39)*** 0.83 (0.39)** 0.57 (0.39)
2.31 (0.87)*** 142 (0.81)*** 1.93 (0.85)** 249 (0.85)***
0.27 (0.45) 1.76  (0.44)%** 1.15  (0.44)** 1.59 (0.45)***

-0.17 (0.48) 0.49 (0.49) 0.37 (0.48) 0.20 (0.50)
0.11 (0.58) -0.29  (0.59) -0.04 (0.58) -0.39 (0.58)

-0.75  (0.29)*** 0.23 (0.29) 0.03 (0.29) -0.01 (0.29)

-0.11 (0.15) 0.12 (0.15) 0.01 (0.15) -0.10 (0.15)
0.00 (0.03) 0.02 (0.03) 0.00 (0.03) 0.01 (0.03)
0.81 (0.18)*** 1.46 (0.18)*** 0.44 (0.17)*** 0.89 (0.18)***

-0.06  (0.05) -0.11  (0.05)** 0.00 (0.05) -0.03  (0.05)
0.00 (0.05) -0.09 (0.05)* 0.00 (0.05) -0.05 (0.05)

-0.13  (0.13) -0.10 (0.13) -0.10 (0.13) 0.05 (0.13)

-0.83  (0.16)*** -0.62 (0.15) -0.35  (0.15)*** -0.44  (0.15)***

-2.52 -1.60 -2.28 -2.24

-0.92 -0.15 -0.41 -0.48
0.12 1.04 0.60 0.52
2.58 2.67 2.85 2.58

641 650 651 651
1.30 1.30 1.30
not sig. not sig. p=0.004 p=0.001
73.70 116.07 27.6 58.81
0.11 0.16 0.04 0.09
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Appendix B. Regression Results for Perceptions of Risk on Race/Ethnicity, Gender, Income, Political Affiliation, Trust and Controls

Ethnic Minority (vs. White)

Black

Pakistani

Indian

Other Asian

Mixed

Other Race
Gender (Male=1)
Income
Political Affiliation (Conservative =1)
Trust in Oil and Gas Industry
Trust in Central Government
Trust in Local Government
Trust in Regulators
Age
No. Sources Consulted
Self-Rated Knowledge
Education

Constant

n
F or Chi-Square
Average (X) VIF Scores

R2 or Cox & Snell R?

Seismicity Risk (OLS) Water Quality Risk (LR) General Risk (LR)
b(se) b(se) b(se)
1.21  (0.56)** 0.55 (0.48) -0.46 (0.55)
0.71 (1.16) -0.03  (0.97) 1.54 (1.21)
1.66 (0.64)*** 1.63 (0.68)** 0.02 (0.64)
0.57 (0.64) 0.31 (0.59) -1.59 (0.91)*
-1.13  (0.64) -0.52  (0.68) -1.96 (1.10)*
0.37 (0.64) -0.42  (0.34) -0.56 (0.42)
-0.79  (0.21)*** 0.02 (0.18) -0.29 (0.21)
0.07 (0.42)* 0.00 (0.04) -0.07 (0.04)
-0.15  (0.26) -0.31 (0.22) -0.85  (0.27)***
-0.56  (0.12)*** -0.51  (0.10)*** -0.86  (0.12)***
-0.04 (0.13) -0.20 (0.11)* -0.41  (0.13)***
0.14 (0.14) 0.20 (0.12)* 0.05 (0.14)
0.02 (0.64) -0.01 (0.12) 0.04 (0.14)
0.11 (0.75) 0.03  (0.06) 0.32  (0.08)***
0.16 (0.07)** 0.08 (0.06) 0.19  (0.07)***
-0.02 (0.18) 0.15 (0.16) 0.18 (0.18)
-0.55 (0.22)** 0.06 (0.18) 0.03 (0.22)
526 (0.37) -0.59 (0.32) -2.30 (0.40)
626 631 627
F=4.431 x2=85.47 ¥2=216.03
1.17 1.17 1.17
0.11 0.13 0.29

*p<10; ** p<0.05;***p<0.01; 2-tail



