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Abstract

This review of public perceptions of unconventional oil and gas exploration identifies four
main types of study. First, UOG is analysed in terms of specific environmental and public
health impacts. Second, by examining socio-economic impacts (namely the development of
energy boom-towns). Third, in terms of the relationship between prior knowledge of UOG
technology and public attitudes of support or opposition. Fourth, in terms of framing and
discursive analysis of UOG by stakeholder groups including the print media. We identify a
specific knowledge gap for environmental health professionals: that research is needed into
how public and environmental health messages can be best communicated to diverse
communities potentially affected by fracking, in order to directly improve public health
outcomes.

Highlights

e The public perceptions literature is analysed in the context of primary health impacts
(from environmental harm) and secondary impacts from boomtown development

e Four main areas of research of identified — specific impacts, public understanding,
perceptions of socio-economic impacts, framing analyses.

e Further research needed into the effects of public health perceptions on other health
behaviours, and the most effective communicative strategies to achieve community
health outcomes.

1. Introduction

The rapid development of unconventional oil and gas (hereafter UOG) resources, from tight
sands, shales and coal seams using horizontal drilling and hydraulic fracturing techniques, is a
growing international energy policy concern. The potential profitability of UOG, as revealed
in the shale boom occurring in the US, has popularised so-called fracking globally. Aside from
the USA, countries such as China, Argentina, Algeria, Canada, Mexico, Australia, South
Africa, Russia and Brazil (in descending order of resource magnitude) have all embarked upon
shale development programmes [1], whilst smaller reserves in Europe (e.g. Denmark, the UK
and Poland) have estimated net profitability and political support for extraction activities.
Political support for UOG is motivated by energy security of supply, rural economic
regeneration and taxation revenue concerns. UOG development is, however, banned in some
countries (e.g. Scotland, Ireland and Germany), and within some regional state-level
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administrations (e.g. New York, Maryland in the USA, or Victoria in Australia). Others have
moratoria in place (e.g. New South Wales in Australia) in light of documented environmental
and health impacts. Government-level action to block UOG development is often motivated by
lack of trust in oil and gas industry actions to protect local communities from harm [2], and
this, in turn, is influenced by public perceptions of the economic, social, environmental and
health implications of the technology at local, national and international scales.

1.1. Primary environmental impacts

The health impacts of UOG are well documented. As a fossil fuel, UOG elevates the long-term
global environmental health impacts associated with climate change (through fugitive methane
emissions, and contributions to the total carbon budget) [3], although gas has a lower carbon
footprint to coal, produces lower NOx, SO2, black carbon, CO, mercury and particulates than
the shale gas lifecycle at a mass per energy base and so is often framed as a transition fuel for
short-term decarbonisation of fossil-fuel based energy systems [4]. Yet despite its
environmental performance relative to coal, there remain a number of environmental health
impacts from UOG that are both local and immediate. These include exposure to hazardous
materials: air pollutants, ground and surface water contamination with hydraulic fracturing
fluids [5], naturally occurring radioactive materials (NORM) in waste-water returns [6], risks
to communities and workers from seismic events [7], vehicle traffic-associated risks (including
collisions [8] and air quality impacts [9]), accidents and malfunctions, and light and noise
pollution [10]. Air and water impacts, particularly from exposure to fracking additives, have
documented negative health effects including nervous system, respiratory and gastrointestinal
health risks, cancer risks [11] and increased incidence of infant mortality [12]. This collective
public and environmental health research has identified the key point and non-point source
pollutants and their potential metabolic effects. However, as Adgate el. note [13], there are
persistent uncertainties about various factors and metrics. These include the frequency and
duration of human exposure to chemical contaminants, the heterogeneous pollution
monitoring, control and mitigation strategies in place, and a paucity of baseline environmental
health data against which to measure community impact. Therefore, there is a need for
integrated studies of public health, environmental and socio-economic impact data [14], and
both Cooper et al.’s [15**] comprehensive review of UOG sustainability and Meng’s [16%*]
total environment assessment are useful in further defining this knowledge gap.

1.2. Secondary socio-economic and health impacts

Aside from directly measurable impacts, there are also associated social impacts that have
secondary effects upon community health. The concept of the energy “boomtown” has been
subject to sustained sociological inquiry since the 1970s. Boomtowns involve rapid
exploitation of a new resource, leading to an influx of new, non-local employees, and new
infrastructure and investment models to rural community. Though positive economic benefits
are strongly attributed to new extractive developments there are numerous negative impacts.
These include aesthetic and amenity value loss, loss of access to the outdoors and wildlife
habitats, housing and infrastructural shortages leading to price increases and housing poverty,
environmental injustice and heightened crimes rates, in turn leading to elevated incidence of
psychosocial stress [17], substance abuse and depression [18, 19]. Sociological research on the
boomtown concept has specific attribution to case studies of UOG development [20-23],
however, Jacquet’s [24**] review notes that social scientific focus upon whether boomtown
conditions exist in UOG communities leaves a research gap on repeated, longitudinal, data
collection and analysis on social impacts to better understand the long-term effects. Moreover,



although there is strong evidence on the primary and secondary community health impacts of
UOG development (alongside other community resource extraction and energy project cases),
until recently, less attention has been given to the subjective interpretations of such energy
developments [25], and the impact that public perceptions have upon UOG development
decisions and outcomes.

2. Discussion — public perceptions of unconventional oil and gas

Within the public health literature, there is an important need to understand not just the
biophysical impacts of UOG-related risks, but also the socio-cultural and psychological
dimensions of risk perception, and the effect that these have upon resource development. As
Werner et al. [26*] note, there is a clear gap in scientific knowledge with regards to public
health perceptions and concerns, a need for research comparing public perceptions on health
risks with epidemiological risk data, and a need for improved risk communication with affected
communities. This is important because public opinion has substantial effects upon policy
decisions, even when such opinions run counter to the activities of political organizations and
industry elites [27]. For these reasons, we must better understand the differentiated reasoning
for support or opposition to UOG, the underlying mechanisms that drive such differentiated
support, and the effect that this has upon natural resource extraction and energy policy choice.

When considering specific environmental risks, water withdrawal, contamination and quality
have been primary concerns since the start of the shale boom, particularly in the USA [28],
with Thomas et al. [29**] noting that water impacts are among the most commonly cited and
important environmental risks, with air pollution, damage to the land and landscape, and
associated impacts on wildlife as common secondary concerns. However, rather than focus on
specific environmental impacts, much work on UOG perceptions examines top-level, framing
or discursive construction of shale gas risks (whereby certain aspects are emphasised and others
minimised in scientific and political communication and how this influences public opinion
and the range of policy choices available). In European studies of shale gas perceptions, social
science researchers have commonly employed qualitative and/or documentary methods of
discourse analysis, media and stakeholder interviewing. These studies examine issues of how
key industry and policy communicators socially construct UOG technology, for example, by
comparing it with coal in order to frame it as a clean or transition fuel [30]. Numerous studies
have shown that certain industry framings lead to a lack of trust within local communities, and
how such lack of trust in policy authority, industry and regulatory messages (and their
messengers) undermines local support (sometimes referred to as social license to operate) |2,
31-34]. Recent research using both deliberative methods and survey data has shown how local
support is influenced by perceptions of UOG as being beneficial to climate change (or vice
versa) [35%], as being based in both place-based (local) experiences as well as national energy
and environmental policy contexts [36, 37], and how issues such as media framing at the
national level [38], or even the use of ‘fracking’ terminology (with its lewd connotations),
skews public perception [39].

When looking at support and opposition-influencing framing effects, there is considerable
variation between and within countries. For example, greater pro-UOG messages are emerging
within media and government messages in countries such as Poland [38], at local state levels
in regions with higher levels of current or historic oil and gas exploration than those without
such experience [40], and between policy-makers (who emphasize economic regeneration) and
non-expert citizens (who emphasize environmental justice) [41]. One clearly important
framing effect is the way in which UOG is framed as either an “environmental” or an “energy”



problem. Thomas et al.’s review [29**] concludes that those who more readily cite economic
and energy supply impacts are more likely to support fracking, whilst those who more readily
cite environmental impacts are more likely to be opposed to UOG development, and that
benefits and risks are commonly perceived to be “economic” and “environmental”,
respectively.

In addition to study of the top-down framing of UOG, empirical research on the ‘bottom-up’
public understanding/perceptions of UOG and the contexts in which they emerge has been
explored in quantitative survey work. There is a high proportion of recent social science work
on perceptions in the US that analyses the relationship between demographic characteristics
and the factors that influence their relative support or opposition. For example, there is
evidence of strong support amongst younger men [42], social conservatives [43, 44], and
ranchers and land-owners (which tend to be concerned more about revenue and social impacts
than environmental restoration) [45], when compared to other demographic groups. In
European public perceptions work there has been greater emphasis upon the role of public
knowledge of UOG and its influence upon public support or opposition, as is appropriate to
studying this an emergent technology (certainly less established than the US). Cooper et al.
find that public awareness of UOG costs and benefits in Europe is comparatively higher than
that of the US [15], whilst Stedman et al. [46] find that increased knowledge has differential
effects on support in different contexts —in the UK it is associated with increased support,
whereas in the US case it had no effect on support. Yet other domestic US studies [40] find
that citizens have limited familiarity with fracking processes and their potential impacts, but
have increased familiarity and association with environmental impacts, correlating strongly
with opposition fracking. This was also found in smaller, non-representative sample data of
public perceptions [47]; and mirrored in a Spanish national-level case study, where issues of
proximity and prospect of shale gas extraction were strong influencers of public opinion [48].
In contrast, surveys in Texas communities found limited knowledge of fracking processes and
impacts, that in turn led to misconceptions related to environmental health risks and possibly
increase public risk concerns [49]. Whereas in the UK, the reverse appears true. Whitmarsh et
al. [50*] show that prior knowledge is associated with more favourable attitudes, with greater
attitude change effects amongst the most ambivalent respondents. Knowledge of fracking as a
predictor of support or opposition is important because good policy-making on fracking is
commonly framed by Government sources as being based upon comprehensive one-way
communication of fracking risks to ‘the public’, despite evidence to the contrary [46, 51]. The
assumption is that more knowledge will improve public support, invoking the so-called ‘deficit
model” of science communication (involving top-down, one-way communication to fill an
imagined knowledge gap that will improve public support for the technology in question).

3. Conclusions

There are a number of key patterns within the UOG perceptions literature shown across four
dimensions in figure 1. The focus upon public perceptions of the technology and specific
impacts (notably water), the framing of fracking, and the demographic characteristics of
opponents and supporters, reveal specific research gaps pertinent to environmental and public
health research and practice. The first is that the rapid emergence of the North American UOG
industry has meant that US research on public perceptions focused upon sites with high levels
of development. We concur with Thomas et al. [29**] that the Marcellus shale formation in
Pennsylvania has been heavily researched at the expense of “upstream locations” where UOG
is an emergent or imminent phenomenon. Also, more broadly, there is little published research
on public perceptions in other non-US UOG-affected countries: China, Argentina, Algeria,



Brazil, and Russia all have massive unconventional resources, and yet we lack access to
published data either due to lack of research or linguistic barriers in publication. Comparing
across international cases on issues such as trust, the prioritisation of specific health outcomes,
the conditionality of risk acceptance and public understanding of the technology would provide
a fruitful new source of data.

Figure 1. Categorisation of existing public perceptions research

* Air quality

» Water quality/water stress

*Naturally occurring radioactive materials

*Seismic activity

*Traffic accidents

*Noise and light pollution

*Relevant references [10, 11, 13, 16, 17, 26, 37, 42, 43, 49]

Perceptions of specific health
and environmental impacts

*Influence of public knowledge on political attitudes to UOG

Public understanding of * Demographic characteristics of public opposition and support
unconventional oil and gas +Upstream versus downstream engagement on UOG policy
technology *Relevant references [22, 25, 29, 35, 36, 40, 41, 44, 46, 48,
53, 55]

*Energy boomtown conditions in UOG-affected communities
*Impacts of UOG on economic regeneration

*Studies of communities stigmatization from UOG
development

Land use rights and royalties
*Psychosocial stress, addiction and substance abuse

*Relevant eferences [3, 4, 14, 15, 18, 19, 21, 23, 24, 28, 33,
34, 37,45, 47,50, 52, 54]

Perceptions of socio-
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*Social construction of UOG technology in print and social

media
*Dominant storylines/social representations of UOG by
Discourse, linguistic and stakeholders
framing analysis « Influence of public perceptions on energy/resource
management policy

*Relevant references [2, 20, 30, 31, 38, 39, 51]

In the US/EU context, given the wealth of public perceptions data, as Cotton [52], Israel et al.
[53] and Whitton et al. [54] suggest, more attention needs to be paid to the conditions under
which communities are engaged with, and have policy-making control over future UOG
through mechanisms of public participation, and how evidence on public perceptions and the
conditions of public acceptance can be applied in practical land use planning for UOG. In
European research, there is greater emphasis upon the “upstream” i.e. the conditionality of risk
perception and how it fits with environmental governance regimes. However, in both US/EU
literatures there is a strong emphasis upon studying the conditions of either acceptance or
rejection of the technology — i.e. the motivation for support or opposition. Yet, UOG is now so
widespread in certain regions (e.g. Pennsylvania, Texas Colorado, or the Darling Downs in
Australia) that understanding opposition and support factors is no longer the most pressing
social scientific concern, and the relationship between shale gas perceptions and either other
value concerns (e.g. how opposition is strongly correlated to concerns about sustainability,



whereas support correlates strongly with the concept of resilience [55*]), or how perceptions
of shale gas relate to broader energy system transformation and low-carbon transitions at
national and international scales [56] is of increasing importance.

From an environmental health perspective, there are two important things that researcher need
to consider. Firstly, we need better quality evidence to enhance our understanding of how the
presence of UOG development influences the behaviours and social practices of local residents.
This is not just a question of assessing whether or not boomtown conditions have emerged, but
rather to understand how the technology influences changing patterns of travel, recreation, and
employment over time. Understanding how these environmental health risks change patterns
of behaviour in other domains of social life, through ethnographic and longitudinal research,
would provide a strong indication of effects of unconventional oil and gas development upon
the social resilience affected communities. Secondly, for those communities that already have
UOG in their locality, we need to better understand the types of practical advice the
environmental health professionals can give to those concerned about environmental health
risks in their area. This means not only researching and providing good quality environmental
health data, but also working with communities to find out what their information needs are,
what types of messages would be effective in improving public health outcomes, understanding
which messengers would be trusted to provide such information, and what the long-term effects
such communication would have upon health outcomes.
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