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Stakeholder perspectives on shale gas fracking: a Q-method study of environmental
discour ses

Matthew Cotton
Updated versioforthcomingin Environment and Planning A
Abstract

The rapid expansion of shale gas exploratworldwide is a signiftant source of
environmental controversy. Stessful shée gas pacymaking is dependent upon a dlea
understanding of the dynamics of competing stakeholder perspectives orssbhesand so
methods ee neededto delinede the aieas of ageement and conflict thatreerge. This enpiricd
study, basedin the United Kingdom, examinesmergent perspdives on a range of
environmental, &dth andsacio-economic impats associated witBhale gas fracking using Q-
methodology: a combined qualitative-quantitative approach. The aimlysweds three
typologies of persgdives anongst key industry, il scciety and non-affiliated citize
stakeholdes; subsequdity contextualisedn relationto DryzeKs typology of environmenta
discourse. These are labelled A)Don’t trust the fossilfuels industry: campaign for
renewadles” (mediating beveen sustainable development and demacraptegmatism
discourses); B“Shde gasis a bridgefuel: emnomtc growth and environmentatepticism”
(mediating bawveen economic rationabkm and ecologal modernisation discourses); angl C
“Take place predive action and leglate in the public interest (reflecting a discoursefo
administrative rationalisin The implicaions of these competing discases for nasent shale
gas policy in theUK are discusseth light of recent Government public consultation on
changes to national planning policy.

1.1 Introduction

The rapid development and deployment of hydraulic fracturing and horizontal drilling
techniquesin onshae oil and gas exadion (heedter refered to in the popular shorthand
‘fracking”) is a gowing source of global enanmental controversy. In thEuropean Union,
shele gas developmeiid an increaingly prominent aped of energy politics, given its potential
to provide security of supply benefits, mitigaylobal price shocks, ensureegher gas paes
for consumes andgreater divesity of supply (Pearson et al., 201EU interest is spured by
the US shale boom that hasignificantly lowered gas prices and substantially improved short-
term domestic energy self-sufficiendg the point that only minimalS imports of Liquid
Natural Gas i@ required for the foreseeable futuRofers, 2011). Euragan emulation of US
sweeess is limited, howeve, by the immaturig of industry geologid knowledge of
unconventional reservaiylow levds of drilling investment, londead times for construction
(Gény, 2011), lack of domestic indosexpertise and equipment, planning policy comstsa
stronger environmental regulation, anwing public opposition spued by environmental
andsccial impad concerns (Cotton, 2013; Deutsche Bank, 2011; Moore, 2012y&dtal.,
2014). These environmental andccial impads are exploredin the following two sdions,
followed by a discussion of these dimensions in the United Kingdom.

1.2. Environmental impacts



Some of the moddignificant bariers to a Europearfdash for gag are the associated
environmental constiists and compliare costs. Potential environmental iags include
subsuface water contamination with thermogenic methane (Kargbo et al., 2010; Zobak et al.,
2010), and risks from chend additivesto fracturing fluids which, Bhough used in dilute
corcentrations, could have potentially adverse healtadsff(seein paticular Colborn et al.,
2011). Thesefadors ae exacabated by growing public carn over air quality degradation
and soil contamination from natunalbccurring radioactivematerials (Litovitz et al., 2013;
Tillett, 2013; Witter et al., 2008; Zobak et al., 2010). The high water voluesded to make
gas wells productivéan average 15.91 milliontlies of water NtraGas.org, 2013)da to
corcerns that fracking Wi exacebate risks to water-stressadgions (Rahm and Riha, 2012)
and negatively impact upon water pricesis®e& risks such as those experced in the
Northwest of Englandin 2011 dter shaele exploration company Cuadritkafrackingadivities
have also generated (albeit dwindling) cen in news media and amostgenvironmental
adivist organisations (MarshHaand Stephenson, 2012)t the local levk light and noise
pollution affect residents, as Weas gwmndary environmental effesresulting fromtraffic
congestion generated bgite adivities (Bangjee et al., 2012).

Shale gas also has sigodnt implications for global climate chaeg Natural ga
produces approximea 45% lower CQ emissons pe British thermal unit (Btu) than coal,
alongside significantly lowdevels of sulphur dioxide, nibgen oxide cabon monoxide, ad
mercury (Howarth et al., 2011; Kargbo et al., 2018pwever, concen over fugitive methane
emissons have ben raised, as methane exdmdes the global greenhouse eeff and
diminishes local & quality (Howarth et al., 2011). Moreoweconcerns over the negative
impads of unconventional fossiliel resource éradion on renewables investmentEurope
have been raised, partlatly if abundant gas supplies adjust domarket prices for erergy
(Moore, 2012; Stephenson et al., 2012).

1.3 Social impacts, ener gy gover nance and stakeholder perceptions

In respons¢o the environmental imgats of shele gas development theigethe gowing
influence of social movements of oppositiaich FrackOff, dongside politcd debde from
elected officials, environmental NG and ne&s media organisations orissues of
environmental juste, regulatory franeworks, risk governase, property rights, commuryit
engagement andcacial sustainability in different national anekgional polcy contexts
Exploring these elements througm@ricd sccial scienceis a key resach priority as the
nacent UK shde gas industr emerges (it must be noted that thesea growing body D
literature on the forementioned merging topics: Cairney et al., 2015; Cotton, 2013; Cottdn e
al., 2014; Jspal and Nerlich, 2014; 3g@al et al., 2014; O'Haet al., 2014; O'Ha et al., 2013).

When exploring theccial science oK shale gas development, mudan belearned
from the US expeernce A range of qualitative and quantitative socialesssh studies of
stakeholder perceptionsm the Barné (Anderson andTheodori, 2@9; Theodori, 2009
Wynveen, 2011) and Marcellus (Finewood and Stroup, 2012; Malin, 2013; Smih a
Ferguson, 2013) stebasins reveal lowevels of public risktolerance ovetraffic congestion,
water use and water contamination. Howeegenacwunting for the differeces béween US
andUK contexts, the herogeneity ofmultiple and diferentiated publicenean that thesccial
and environmental imp&cof shde gas explorationra expeienced differenyl by different
sccial groups and divergent attitudes inevitabtyesge (see Schafft et al., 2013).



The competingrimings ofshale gas by multiple stakeholder groups a0 manag
both scientific unceainty around fadking safety, and edsion-making uncgainty (in the WK
spedficdly) around planning andegulaory frameworks, mineral rights, diensing, and
taxation (Cairney et al., 2015). This f#ifentiationis further influenced by linguigt and poliy
framing effeds (see for exanple Scraeand O&well, 2010):such as how sHa gasis valued
eonomcdly and politicdly in comparisorto cod, nudear and renewables (Cotton et al.,
2014; Truelove, 2012), avhen policymakers emphasisshale gas as aresource etxadion’
(Rabe and Borick, 2013) cenergy issuerather than arienvironmeiml’ issue (Davis and Fisk,
2014). Geographical and cultufactors also hae an effect, particularly population density,
the local history of fossifuel extradion (Brasier et al., 2011), and environmental and plac
identity disruption (Jspal et al., 2014). Moreovegovananceissuessuch negativdeasing and
development expeences (daqud, 2012), the shifting responsibilities of environmental
regulation béween politcd scales iy the USA spdficdly beéween Federal and State levels
of governance Davis andHoffer, 2012), the absence or inBafency of communiy
consultatiormeasures (Anderson aridheodori, 2009; Cotton et al., 2013spal and Nerlich,
2014), and the influence of compensation schemes (sometiamesdf ky antishaele gas
opponents as #dorm of bribery Cotton, 2013)similarly influence the herogeneiy of
stakeholder perceptions of fracking risks and bésefi

Though longitudinal analysis ofUK citizen peceptions of fracking showaedlining
support overh (O'Haa et al., 2014; O'Hara et al., 2013),is necessary to delireae the
complex environmental and gawance dimensionsn UK shale gas developmerdaaossa
range of industry, non-industry,ivd scciety and non-affiliated citizen takeholder
persgdives. This Qimehodologcal study aims to advance and innovate withia emergent
literatureon ‘shale gas in soety’ in two ways. Thdirst is to iderify the ways in which shal
gasis peceived by diferent stakeholder groups ata explore the relationships tveeen the
persdives cgpturedin this enpiricd study and the typologies of established environmental
discourses (Dryzek, 1997The ®wmndis to show if such stakeholder groups hatterkedly
different perspdives oncertain environmental caterns (Barry and Proops, 199®) order to
stimulate broader debate on the dermaic legitimacy, environmental ingmt and sccial
aaceptability of shke gas ekradion adivities.

1.4 Issues specific to the UK case study

This enpiricd casestudyspedfi cdly concernsUK stakeholder perspectives. Unlike in
the USA, theUK shale gas indusly remains at the exploration rather than commercial
exploitation sage. The slow development of the industry wastipadue to sasmic risk
corcerns following the May 201investigationof two sasmic tremors experiesed near lPeese
Hall, Lancashirein Northwest England.However, following a British Geological Survey report
of resaurce stimates (Andrews, 2013), industry-prepared studies of tisenserisks(see fa
exanple Eisner et al., 2011; Green et al., 2012), and an influential Roy&tyand the Royla
Acadeny of Engneeing report on engeaing safety (Bickle et al., 2012), Government
introduced newegulatory requirements for the mitigation sesmic and water contamination
risks, whilst eédaring open support for economsatimulate to industry development. This
policy platform was labelled by Consmtive Prime Minister David Gaeron as‘going d out
for shele gas (Watt, 2014).

In ecmnomicterms, The Spending Round 2013 saw the announcement of industry tax
breaks, a newegulatorly framework, busines rate cuts forlocal councils and communit
benefits pdkagesfor shale gas host communitie$i Treasury, 2013). Thera is to crede



ecnomicincentivisation at different scales of gonance (for onshore oil and gas exploration
companis, councils and affectedite communies). Thissimulated a flurry of apptions
for Petroleum Exploration and Developmeiteices (PEDL) from exploration companies
Some,swch as Caudrills oil explorationadivities in the West Sussex town of Balcombe in
Southeat England in July 2013 andGas's explorationin Barton Mossin Salford, Greater
Manchesterreceved significant protest opposition and media attention. Significant dsigkr
swch protest were the perceivedlack of opportunities for commuryit consultation on
development activiés, and cooens thatregulaory bodies and elded officids are not
proteding constituats’ interestsin affected communities (Balcombe, 2012; Cotton et al.,
2014).

Social oppositionis compounded Y complex and contradictory regulayoand
planning franeworks afeding fracking activities. Regulatiorof shaele gas involves operators
competitively biddng for exclusive drillingights.They must themaquire landowner and lota
authority planning penisgon. This has beerecently controversial for exploration compan
Cuadrilla in and around thé&lorthwester Engih city of Preston, whe Lancashire Couny
Coundl rgectedrecent applcaions dueto “unaaceptablé incressesin noise and éavy traffic
(Lancashire County Council, 2015)owever, if developers canesure planning permission
they must also ensureceipt of recessary environmental permits (from either the Environment
Agency EA, Natural Resources Wal&RW, or the Scottish Environment Pedtion Ageng/
SEPA). EA regulation coves groundwater (aquifer) prettion, assessing and approving
hydraulc fracturing fluid chemicals, theggment and disposal of mining waste and NORM
and the disposal of waste gases throflghng. Operators must also nby the Hedth and
Safety Exeautive (HSE) of the wié design and operation plairs advance of drilling. HSE
inspeds the wdl design in order to control well-related hazards. Following approval th
operator thenexks final consent from DECC (DECC, 2013).

Though semingly straightforwad Turney (2013) notes that the National Planning
Policy Framework creaes complex in inconsistent pigly guidance given the rge of consent
regimes involved, the diérent stages of deMepment (exploration, testing, production, and
remediation/aftercajeand the presumptioim favour of sustainable development which could
beeasily contested given the environmentally controversialingaof the ekadion technique.
This is further comicated by the Inbstructure BI which, in January 2015 {eer daa
colledion), was amended by MRs ban fracking in plees such as national parksyeas of
outstanding naral beauy (AONBs) and groundwatesaurce progédion zones, as wd as
deposits at less than 1,000 nestunderground. The Bill also changé#spess laws to
streanline the underground eess regime to allow fradking under peple’s homes without
prior consent. Thigssueis excealingly controversial, as the kaktrudure Bill changes to
trespasslaws wee subjet to “[a] full consultation on this policy and the Igigtion is entirey
dependent on the outcome of that consult&tiGarime Minister's Ofce 2014). Infact
proposés to changes went &lad despite 99% of consultees objecting to heasures, thus
creating the potential faignificant democratic dicits akinto Swyngedows concept of post-
politicd deasion-making (see also Johnstone, 2014; Swyngedouw, 2007). thegetheg
faces have leen subpd to growing nationalevel deb&e on the politcd viability and publc
aaceptability ofshale gas risks and opportunigprompting an urgent needrfsccial scientific
researchinto unconventionduel-based energy poly development, and the walyswhich the
differentadors (referredo as ‘stakeholdes’ for the purpee of this study) involved construe
the various interrelated socemonomic, ledth and environmental impéions.



2.1 Methods
2.1.1 Q-methodology

In delireding stakeholder perspectives within controversial environrhenta
management debates Stemdoa’s (1953) Q-methodologgheredter Qimethod) has particular
value. It allows resacheas to identify important critda, explicitly outline areas of consessu
and conflict and hence lpeto develop a common view towgpolicy-making (Steelman and
Maguire, 1999). Q-method developed as a mé&agsantitatively map subgive attitudes and
opinions, rendeng them opero statistcd analyss to enable social reaeches to identify a
number of idealisedaounts or discourses around a topicaiBn, 1996). It must be noted that
discouse in this context refes to shared ways of peeiving or discussing théssues unde
consideration (ibid.). Q-method thésee examines discose at the micro-levie corcerning
shared conceptualisations, language use and communicative praEace®gh, 2003; Van
Dijk, 2001). The methodology allows esschers to systematally idenify groups of
individuals with a common attitude structure by looking attepas of response across
individualsin orderto rewved diversity amongt persgdives and consensus within a group
regarding a contentious topic (McKeown and Thomas, 1988).

Unlike traditional survey techniques, Q-method e#&s taxonomies of shared
subpedive constructions and provides an in-depth pdroaithe typologies of perceptions tha
emerge, in contrast to a statisitd model with predictive or explanatory pokgeover a
population. Theian is not to stimate the saple or population statistics, but rather to explore
potential conedions which unaided peeption may overlook (Browri,980). Q-method thus
has particular valum relating the micro-level discourses from participant sorting of statements
badk to underlying macro-level environmental discogtdeterogeneous andhared ways of
apprehending the taal world which inheently draw out contestation for capturing tieems
of environmental policymaking (Dryzek, 1997).

2.1.2 Statement sampling

Q-methodresearch begins through defining the domain ofestibjty (in this casethe
scacio-eanomic, kedth and environmentabsues surrounding fracking presses). Once the
domainis established, the researcher edlt a pool of statementermed the communication
concourse, whiclegptures the breadth of positions outline within public debate. i§tisen
sanpled to produce a smaller representative Q-set.

In this study, the commuad#ion concourse was constructed through quasi-nasiiali
colledion methods involving both primary and secondana @slcKkeown and Thong 1989
StaintonRogers, 1995) from a set more than four times the af the aimed for Q-saple (178
statements)These statements were dea from a mixture ofnterview dda from a qualitative
study of policy discourses the United Kingdom (Cotton et al., 2014), alongside written and
verbal statements fromesondary sourcesntendedto provide a breadth of personal and
organisational pspedives. These include ecerpts from newspapearticles, pres rdeases
from gas exploration compasie op-eds, Government statements, NGO matiins,
grassroots opposition websites, and online message boards.

Statement gsapling to form the Q-set followed an unstructureangbing approach
(Steelman and Maguire, 1999), based upon thematic analysis of the concourse usingAMaxQD
compuer-aided qualitative data analysis softwarbere were three overarching themes to the
statements, coving: environmental andedth, economic, andsccial dimensions, with two
further levés of subthemes usedtb sdect specific statements from the concourse. Following
Steelman and Maguire (1999) method for unstructurednsgling, statements we sekeded to
represent the full raye of views about each ahesesub-theme. They were then edited from
the original sources fodarity and brevity, whilst mainfaing a bdance of pro and anstele



gas pespedives. The final Q-set was etked to ensure a lmnce of appropatenass and
applicability to the issue, intelligibility and smplicity and comprehensivesg (Stainton
Rogers, 1995). Se@able 1 for details of the overarching thesjesubthemes and sgled
statements.



Table 1. Characterisation of concour se and selected Q-statements

Overarching theme

Sub-theme

I ssue (Q-set statement number)

Environmental and
hedth dimensions

Water

Water use- (s3)
Groundwatecontamination-
(s27)

Naturally acurring radioactive
mateaials — (s12)

Sdsmic adivity

Risk ofeathquakesg24)

Climate change

Methane- (s5)

Carbon dioxide- (s15)
Comparison with othdossil fuds
—(s1), (s15)

Comparison with renewables
(s4), (s10)

Transition fuek (s26)

Construction and
production im@ads

Hares/Aight pollution (s17)

Roads and transport(s8)

Visual amenity/aesthetics (s32),
(s9)

Hedth risks e Caragnogens (s40)
Economic dimensions| Incentives e Industry (s16)
e Local govenment (s21)
Gas supplienergy e Fuel poverty- (s2), (s28)
seaurity e Seaurity of supply- (s6)
e Rebound effes— (s31)
Skills and jobs e Local employment (s25)
Social/governance Trust e Industry (s14)
dimensions e Governmentegulators (s23)
e Media (s34)
Public opposition e NIMBY - (s7), (s20)
e Opposition/protest actions(s29),

(s37), (s38)

Distributive
environmental
justice

Farnessof risk/benefit
distribution— (s18), (s36)
North-South divide in enexg
production/consumption (s30)
Compensation to host
communities- (s13)

Procedural
environmental
justice

Public participation in edsion-
making— (s22), (s35)
Accessto information- (s19),
(s39)

Sense of place

Disruption to place attachment
(s11), (s32)

Industrialisation ofurd
environmeis — (s9)




2.1.3 Participant $ection

Sdection of participants (the p-sgle) uses purposive sgling familiar to qualitative
research, rather than pre-defined dgraphic characteristias the manner of a social survey.
Purposive sapling ensures thatllagroups who ex ante@expededto hold different opinions
on the sul@a of study are represented (Stenner and Marshall, 1996). As a consequence of
finite diversity, the number of participants does not havde large (Addans and Proops,
2000)in orderto gan statisticd significance Heterogeneity of perspectivessmore desiralg
than proportionalityBrown, 1980). Irthis study, 28 participants produced usable g-sorts. The
sanpling straegy aimedto uncover a rangef stakeholderinterests. Onshore ib and ga
industry bodies, progt organisations, scientific institutionsegulators, environmental
managemenprofessonals, statutory bodies, and citizen stakeholders from botiatedf and
unaffectedregions were included (the latter witlhgbessonal backgrounds ranging from law,
medicine, education, publieHth, hedth and séety, and journalism). SeTable 2 for details
of the statements andable 3 which breaks down the p+sgle by organisational
representationtxupation as apprafate. Peasenote that key personal details are excluded to
preserve participant anonymityaéh participant was pd a small honorarium for taking part
in the study.

2.1.4 Q-sorting

Participants were tasked with sorting the Q-set through rankiogdef statements
acordingto a condition of inguction (referredo as Q-sorting, an individual compdeset is
a Q-sort). Q-sorts we administered online using the Qsware onlingprogram which mimis
physicalcard sorting through a drag-and-dripperfac. Participants we instructedo read dl
40 statements and sort thémstinto threecaegories (agee disagee unsure- they wee free
to change the statement statnsubsequent sortingqressif desired). Statements weten
sorted into a quasi-normal distribution from most wetiky positionto most like my position
along a sda from -4to +4, where Ois neutrd, with afixed number of statemenits eah
column along thecsle shownin Table 4. Sortirg is a holstic processin which dl elements
are interdependently involved (Adaas and Proops, 2000). Thea of sorting reeds the
individual respond&s’ personal subjectivity, wtst the forced quasi-normal distribution
restricts the number of items that can be platéldeaexremes of thecae.

2.1.5 Analysis

Data analysis involves sequential apgion of corelation, factor analysis and
computation of factor scose The apprad is “qualiquantologea” (Stenner and Stainton
Rogers, 2004)n the sesethat the statistd procedures serve to premathe daain order to
reved their strudure (Brown, 1993). Hwever, the statistd analysis requires qualitative
interpretation of the resultant output This relationship problematizes the
gualtative/quantitative relationship; and though stat@tioperations are used, flrexive
reasoning about statent sdection, factor labelling and qualitativeterpretation ee essential
components of effective Q-method analys&idgh et al., 2005).

Eadch Q-sort wasnter-corelated usig PQMethod 2.35 software. The resultanter-
comrelation matix wasfactor analysed (jmcipal componentaralysis) and the resultant factor
solution was rotated (varimax rotation). Scoresefuh fador were producedothatthey could
be re-expressed as idealised patterns of teert9that represent them (Adas and Proops,
2000). In othewords, each factor is representative of a composite Q-sort (Webler andrTule



2006). The qualitative element of Q-method involves the production afes s ickdised
acounts, adh of which explicaes the viewpoint being expressed by a particular factor.
Interpretation involvedirst examining the z-scores of the digjuishing statementgmeasuring
how far a statement lies from the middle of a distribution) as a measure atgadied then
generating a qualitative description of the faataa narrativédorm. Each factoris given a labke
intendedo “pinpoint a particularly salient chezteristic of the 4dor type’ (Brown, 1996). Tle
narative description then summarises thegor points revealed through the statements
associated witlead factor in order to produce a bileye pictwe of the diferent acounts
prodwced through Q-sorting (Stainton-Rageet al., 1989).

3.1 Results

Three statisttaly significant factors are discussed from the rotated solugard) with
an Eigenvalue >1 and two orore participant$oading on each factor (s@eble 3). The thre
factor sdution colledively represents 59% of thtetal cumulative vAance. Q-statements are
refered to in brackets, e.g. (s10). Those statements marked witkteaiska are signifiant &
p<0.01. The threecaounts are labelled:

A. Don't trust the fossil fuls industry: campaign for renewables
B. Shale gas is a bridge fuelonomic gowth and environmentalkspticism
C. BRaceprotectiveadion: legslate in the public intest

A Don't trust the industrycampaign for renewables

Factor A represents aacount that could be considered resolytahti-shele gas;
groundedn environmental cozerns over continued fosdilel exradion. Advacaes ofFactor
A emphasise thagoing dl out forshale ga’ will stifle investment in renewables10), raher
than provide auccessful bridge fuel bsveen coal and renewables (s26*).tms resped, shale
gasis posited as an ufeanfuel (s1*). This frammngis groundedn concen over its contribution
to climate change through fugitive methane &guons (s5), its potential to generate
groundwater contamination (s27), and & lesseexten) exacabate problens of water oer-
use (s3). lis noteworthy thathis concen with environmental degradation does not inelud
corcens overtraffic (s8), sesmic adivity (s24) naturay occurring radioactive mateals
(NORM) (s12) or light pollution (s17)n contrastto previous studies of stakeholder concerns
on shele gas im@ds (Cotton et al., 2014; O'Hara et al., 2014; Wgan; 2011). However,
Factor A presents a selutely anti-fossilfuel and pro-renewables stance (s4, s32¢cekated
by a cee distrustof industrytranspareng around ledth risks (s14), ofcentral government
intentionsto sponsor the industry (s16, s33), provide loeednomic benefits (s25) and
corcens over the faxing of lawvs aroundtrespassto facilitate hydro-fracking under privag
property (s39).

Thereis scepticism about the role laical government-level tax incentsgefl ecting a
strong element of community level distributive environmentalgastvherely compensation
for locally affectedsite communitiess desired thouglsimilar incentives to local councilser
not (s13, s21). Adwaes ofFactor A support national-level public consultation exss (s22)
to alleviate or resolve teeproblems, thus mesenting the deliberat turn in environmenta
policy-making (Parkins antitchell, 2005)regarding the sustainabiltof shele gas. Failure
to ensuresccial sustainability for local communitiésadsto proponents ofddor A to advocse
‘uninvited’ forms of engagement (Bmaghten and Chilvers, 2012)ch as died adion at the
locd level (s38), including active protest and blockirgeasto drilling sites (s29).



To summarisefactor Alillustrates the extemd which spedfic environmental, bdth,
safety andsccial sustaability concerns castimulate the mobilisation of social movements o
opposition.

B. Shale gas is a bridge fuekonomic growth and environmentadepticism

Factor B presentshale gas as a bridge or traition fuel thatcan allow continued
eonomic dependence on foskikl resaurceswhilst simultaneously reducingreenhouse ga
(GHG) emssgons (Arthur et al.,, 2009; DEC, 2009) (s26*). Advocates thdoze deny a
conflict of interest beweenshale gas and renewable energy development (s10*, s4). This factor
therefore refleds a deegoer sccial discourse of ecological modernisation j@ial1995), i.e.
proponents sset the economic pragmatism of hydradking in terms of improved resoue
extraagion efficiency 66*), businss growth and fossilfuel industrial development, the
stimulation of local job creation (s25), community compensation, and local ikonocentives
(s21*). The aset that these benefitsan be gained whilst maintaining relative environmental
performancen relationto coal (s15*).To this end, theras a strong emphasis updirmly
disputing claims around the negative environmentaditin and sccial impads, dongsidea
corcern tha the medias unrecessarily fuelling public corerns with theerisks (s34).

More specificdly, proponents ofactor B display aep environmental scepticism ave
the claimed impds of shde gas exradion adivities, spedficdly challengirg concerns ove
the riskaaceptability of fugitive methane essons in relation to climate change (s5)isa@c
adivity (s24*), high volume water use (s3*), areafs over water contamination with fracking
chemtds and NORM (s27*, s12*), the latter iplicaed with elevatedancer risks (s4)0 Most
significantly, advocates stssthat fracking does not produce disruptive negative amenity value
effeds on local landsgpes (s9*), éading to a strong refutation thatwold threaen a persona
sense of place t@hment, causing local residents to move away from affecéad é11*).

To summarise,Factor B spedficdly conflicts with Factor A on issuessuwch &
environmental imads in relationto climate change and e, and on thesccial sustainabili
of economidncentives to lod government and k& job markets.

C. Plaeprotedive action: legislate in the public intste

Factor C primaily concens place pradive action and leiglative protection for
householdes. There is recognition of the soci@oonomic benefits ofhale g& as a bridgdue
(s26%) that has potential to ensure jobs (s25) asidtas alleviatingfuel poverty (s28), though
there is distrust of government incentitesthe market (s16). Conaa over environmental
impadsis less pronouced thanin Factor A, with the egeption of climate change effex(s5)
Howeva, unlike the other two-actor C expresses principal amn with citizen involvement
in shale gas governea

Of particularinterest is oppositionto recent proposed changés UK trespasslaws that
threaen horizontal drilling and hydraulic fracing under privatelyowned property (s39*%,
more so than with Factor A), showing that priia propertyinterests should be uphdefor
affected residents. However, what gfiguishes this fronfactor Ais a recognition of theole
of place-protedive acton to hdt shale gas development (s7*, s32)idtclear, however, tha
proponents of-actor C reect the pejorative assumptions this place pradive adion as
simple NIMBYism, goundedin economic selfinterest such as with potentially negathouse
price im@ds (s20).As such, advoaes ofFactor C &set that fracking is not de facto unfair
to local communities (s18). Though like the other taddrs, thee is recognition that loch
communities should hawcessto information about frackingdivities that affect them (s19)
there is less support for dat public participationin shele gas e@dsion-making either &a
national (s22*) otocal (s3*) leves of govenance In essencehis represents a mistrust of



citizen stakeholder deliberativecagpadty (Dryzek, 2009 to make good efisions on
primarily technica activity.

To summarise, thigactor can beinterpreted as edl, not for greaer citizen control and
dired involvement of citizen# shele gas @adsion-making, but for stronger legalechanisns
to proted theinterests of privie property ownes whilst advading stronger levis of public
trust in technical&chnocratc authorities $uch asregulatory authorities for exaple).



Table 2. Q-Sort Valuesfor Each Statement

effects of fadking

Statement Factor
A B C

1. Shale gas is a clean fuel 31 -1

2. Shale gas is good for consumezsdiseit drives down gas pres -1 1 2

3. The process ofdiking uses too muctater 1 -2 1

4. Commercial shagas exadion is undesirable lmeuseit encourages 3 -1 1
continued reliance on fosdues

5. Shale gas production is dangerousabgeit prodwces fugitive methane 3 -2 2
emissons which contribute to climate change

6. Hackingis a useful techniquedgaiseit allows energy companiesto -1 3 1
access difficultto-reat resouces of oil and gas that would otherwise
go untapped

7. Public opposition to shale gas is annegla of Notin-My-Badk-Yard O 1 3
thinking

8. The increased road traffic to Ehgas extradion sites is a serious o -1 -1
environmental impd

9. Constructing ahale gas pad in a rdreandsgoe will destroy the natura 1 -2 1
chaacter of the place

10. I am conamed thainvestment in shale gas will reduce investmentin 4 -3 3
renewable energy resaas

11. If you wee to exrad shale gaclose to where | live, | would move -1 -4 -2
away from the area

12. 1 am conaomed that fracking wstewater produces an urcaptablelevel 0 -2 0
of radioactive waste

13. Communities & to frackingsites should receive compensatiomdpa 2 2 -1
for from the pofits of the gas

14. I trust the sHa gas industry to tethe truth about thedalth risks of -4 1 0
fracking

15. Shale gas is bettfor the environmetthan colbecaiseit has lower O 2 O
cabon dioxide ensgons

16. The Goveament should provide tax incentives to #hele gas industry -3 0 -2
to stimulate investment

17. 1am concmed about the light plltion from the shale g& extradion 0O -3 -2
sites (from lighting and flaring of g&

18. Shale gaextradion is unfair to locally affected communities closeto 1 -1 -3
the site

19. Locally afeded communities should haaecessto informationonthe 3 3 2
content of hydraulic fracturing fluids, risks, costs and benefits upon
request

20. Affectedresidents are only car@rned about theffectit hason house -1 0 -1
prices

21. Local councils should eave cash benefits for encouragisigle gas 2 2 -3
extradion within theregion

22. Thee should be a national public consultation on whether bweo 2 0 -2
should commercially exploit shale gas

23. 1 do not trust theegulators ability to protect public &dth from the 1 -1 1




24. The ssmic adivity (earthquakes) caused naéking are too small to
be considered serious

25. Shale gas provides jobs, and thegleconomic benefit malsdracking
worthwhile

26. Shale gas is a suitabteidge fud’ that we can exploit whilst sorety
develops renewable energy options

27. 1 am conaened that shale gas will contaminate groundwater

28. Shale gas is valuabledauset can help to end fuel poverty for the
poorest households

29. Blocking acessto fradking sites is an ureasonableform of protest

30. Shale gas benefits rich energy consumers in urban ateaseapense
of poor rural communities

31. Shale gacredes undsirable‘rebound effes’ such as the lowering of
coal prces

32. | would pefer to see a slegas wé nea my home than a wind fen

33. The Govement is right to promotshele gas as it will benefit national
economic development

34. Cortern over the environmentanpacts of shi@ gas has ém
overhyped in the media

35. Local communities should have the final say in whethae gas
companis can frack in their area

36. Investment in fracking from global energy companiesans tha all the
benefits go to international stieholdas

37. Protests againshale gas e taken ove by organised opposition groug
that dorit refled the will of the local people

38. Local people should stand up and protest against energy companis
fracking in thér area

39. Shale gaextradion companies should not be allowed to drill under
private property without the owrispermission

40. Facking should be htdd becaise the cheials usedcan potentially
cause cancer

-2

1

-3
-2

1

2

2

1

-1

0

-2




Table 3. Factor loadings

Participant Factor
A B C

Industry stakeholders
1. Onshore oil & gsindustry ascciation senior egaitive -0.2830| 0.7347*| 0.0220
2. Onshore oil & gsindustry development manay -0.3170| 0.7649*| 0.0294
3. ffshore oil & gasindustry gdogist -0.2819| 0.7012*| 0.2788
4. Onshore oil & gsindustry businesmana@r -0.2146| 0.8747*| -0.0002
5. Onshore oil & gsenergy consultant 0.0280/| 0.7988* | -0.0571
Scientific, regulatory, governmental and non-gover nmental stakeholders
6. Geophysicist, British Gemjjcal Suney -0.1565| 0.8035*| -0.0548
7. Waste wakrergineer, utitiescompany -0.0033| 0.5636*| 0.2018
8. Public health specialj$iHS? -0.0293| 0.4274| 0.5391*
9. Commuity engagement consultant, renewablergy progds | 0.6604*| 0.3166| -0.0519
10. Waste and egycling dficer, local council 0.5891*| -0.1333| 0.4433
11. Hedth and safety datspecialist 0.6319*| 0.0010| 0.2416
12. Water reeacher, UNESQO 0.7238*| -0.4802| 0.0311
13. Project manager, Erivonment Agency 0.6601*| -0.3547| - 0.0456
14. Project manager, RSPB 0.6267*| -0.2168| 0.0018
15. Economic development aoffr, local councif 0.5519*| -0.2092| 0.2747
16. Environmertal consulart, Atkins Glotal 0.4392*| 0.0693| 0.1433
Citizen stakeholders
17. Arti-shale gasprotestot 0.7726*| -0.3457| - 0.0013
18. Investigéve journalist 0.6765*| -0.3814| 0.0950
19. dtizenstaleholder, journalist 0.7837*| -0.3632| 0.1322
20. dtizenstaleholder, managingidector ofSME* 0.4527| 0.3562| 0.4975
21. dtizenstaleholder, small busirsesownet 0.6933*| -0.5063| 0.1211
22. dtizenstaleholder, soligtor? 0.3601| 0.2436| 0.5095*
23. Qtizenstaleholder, retired -0.1051| 0.0700| 0.6487*
24. Qtizenstaleholder, small busirgsowner 0.8472*| -0.1170| 0.2204
25. dtizenstaleholder, eachef 0.7563*| -0.3636| 0.0192
26. dtizenstaleholder, trag union rep 0.7812*| -0.0925| - 0.1230
27. Qtizenstaleholder, eachef 0.6300*| 0.0262| 0.5611
28. dtizenstaleholder, engneer® 0.2113| -0.2862| 0.6618*
Explanation of variance 29% 21% 9%

*Represents a defining sort for thetbr

! Lives in an areawrently afected by current shale gaxplorationadivities

2Lives in an area potentially affected by futurelshyss activities

3Unlikely to be aféded byshale gas developments in the immediate future

Table 4. Fixed Distribution for the Q-set

Statement score -4 3 -2 -1 0 1 2 3 4
Number of statementsin column 1 3 5 7 8 7 5 3 1




4.1 Discussion

In looking across these thrdactorsto develop paty recommendationsit is recessay to
attend to two dimensions of comparison:

1. Points of agrament acrgsfactors (suggeing areas if common grounds)
2. Poins of disageanent acoss factors (sugging aeas of conflid and potential
compromisg
| then examine the piacipant loadings on the threadors followed by discussion of the
relationship beveen the microdiscourses ofaeh factor and underlying environmehta
macrodiscourses, dwang upon Dryzels typology of discourse persgives.

4.1.1. Points of agreement

The analysiof z-scores rewds five statements that do noistinguish béween ary par of
factors, # of which are norsignificant at p<.0.01These statementsra important lecaise
they rewed issues that provide a common foundation for buildingfele gas management
strakegy that proponents ofllathree perspaive could possibly fincdaaceptable (&elman and
Maguire, 1999), and, whe ageement cannot be aehed, can form the basis of shared
common ground amosgcompeting stakeholder insts. They ae as follows:

1. road traffic (s8)
2. publicaccessto information about shale gactivities (s19)
3. residents concern with potentially negativea$f on property values (s20),
4. shale gas development causing individuals to move away from the affected area (s11)
5. the influence of @grnal adivists from outside organisations (such as Fradk faking
over lccdised protest (s37)

It is notable that road traffic did not raisignificant corcerns anongst the stakeholder
groups. Hydo-fracking processes likely inegse costs ofoad maintenance as a result of
increased davy traffic for the movement of wer, fracking chertas and proppants, and also
increase i@ emissons from exhaust fumes, creating negative environmentatnaiities for
affectedsite communities (Argsinger, 2011). The neutral alight disageement ranking fo
(s8) appess to contrast with previous studiesuch asTheodoris (2009) analys of stakeholder
perceptions benvironmental imads in the Banett shale basin in Texs, that found that eight
of the top ten problasnoted by residenis ealy stages of development vexelatedto traffic
and damag#o roads, environmental quality, and land use. The relative lack of comzey be
indicaive of its perceived relative low inagt to industry stakeholdsr and its low rank
amongt environmental corerns fromlocally affected residentsloweve, cae must be taken
when interpreting such agrement onthis impad as accetance ortoleration of the risks, |
lack of stakeholder awares®or knowledge about thssue ma& be the underlyingaasm,
particularly given the lack of commerciahale exploration exmplesto give contextto the
respondats’ ranking of this $ste.

A clearer consensus on the issue of puhblicessto informationis pehapseasier to
explain. Ageement onacess to information is uncontroversialin part kecaise itis an
institutionalised norm of demaatic processin the United Kingdom. feedom of Information
is enshrinedn law and forms @&entral component of Government aimalustry transpareryc
and demomatic acocountability. This extendsurther to environmental paty and plannig
processes, for ergie the UKs commitmentto Aarhus Convention primgles whit
guarantee citizen stakeholders the righteceive environmental information thathdd by



public authorities, including information on the state of the environment, on policies or
measures taken, and on the state of hunesthhand safety whe this can be aféded by tre
state of the environment (UNECE, 1998). égnent around this statement is testanternhe
normalisation of transparency ancbauntability pringples withinUK environmental plannon
processes, and these fingls indcae thatit would behove onshore oil and gas companies to
provide ealy and acessible informationto affected residenten advance of pre-plannn
application consultatiormeasures (particulaylon the chenad contents of faduring fluids,
which are pubBhed through the relevanégulatory authorities [Environmeitgency, Scottish
Environmental Pradion Agency, N&ural Resoutes Wales] butcan remain commerciafl
sensitive [ECC, 2014).

Though Factor C diregtlconcened the NIMBY phenomenorit, was clear that nan
of the acounts identified citizen stakeholders as splet¢lfinterested place-prettionists
mativated by the threat délling house pices (s20). This was further supported byeegent
that shele gas construction would not disrupt a personal sense of plazhna¢intto locd
communities/sites/ptas to the point that proponents of any of flaetors would move awa
from the affected area (s11). Togethersths20) and (s1l)raimportant lecaisethey show
that the purely gerative connotations of NIMBY lalie atiachedto local oppositioradivists
are absent within these accountsthere is, in essence, agreement that affected wmitize
stakeholder oppositiois not solelymativated by selfinterest. Moreover, theissue around
environmental activistdaking ove’ local opposition movements (s37) also haklgtirchas
aaoss the threfadors. The statement originated from a piece in The Tagbgwhich ran
editorids emphasising howeertain adivists involvedin protestsin Barton Mossin Salford
“have no conedion to the ared, but ae rather “militant adivists...portraying themselvessa
representing local opion” (Sawer, 2013). This implies that localisgthssroots activism
provideslegitimate grounds for protestwhereas as national movement aftivists to sites of
protest does not. The national opposition movembiot Dash For Gas argued that Sawe
employs thelanguage of outsiders’ parachutig in and not takindocal issues and eadsinto
acount as a discursive steay that “perniciously uses xenophobic connotations around
‘foreignes’ and ‘outsiders’ who emingly have no placén one whichis not ‘their own’ to
justify this positon.” (No Dash For Ga&, 2013). This statement relatesadk therefoe to
NIMBY labels, as the definition of degitimae’ stakeholdeinterestis demarcated spatiajl
in discouse by adors with partisan stances within the debateigadearin The Telgraph
piece).

The relative consensus on (s11), (s20) &3d)(refleds upon broader researatito the
NIMBY phenomenon that shows how tteem itsdf as a blanket label for opposition fails to
resonse with the expderces of residents within environmental opposition movements
(Burninghamn, 2000; McClymont and ®lare, 2008; van der Horst, 2007). Togethes thi
providesfurther evidence that thierm is an unhelpful faming devicein shale gas planning
and should be dropped from industry and Governmantgalar (see also Cotton, 2013).

4.1.2. Points of disagreement

Points of disagrenent carbefound by examining the viance acrossdetor z-scores for each
of the statements. i importantto note these keareas of disaganent aghey represent the
issues thamativate social movements of opposition, and padminter-stakeholder conflict.
Seven eeas of disgreement are identified:

1. Investment in shke gas conflicting with investment in renewables (s10)



Trust in the sha gas industry to be transparent about healtsf{s14)
The‘cleanlinas’ of shale gas (s1)

The role of sHa gas as a bridgduel (s26)

Local economic benefits and job creation (s25)

Cash inentives to le@d councils (s21)

Local community control over dbeayas siting dedsions (s35)

Noohkrwd

Theseseven key a@as of disageament ae indicdive of entrenched value confiscove
the sacial and environmentalaceptability of potentiakhele gas exploitation. Wean see that
most of the key @&es of discursive conflict on these seven statemenesge baweenFactors
Aand C (in ageanent) and Bn opposition, based upon competing disowg framings ofshale
gasin broader polig debates. For exaple significant conflict beween“undean’ (A and Q
and“clean” (B) (s1) framings, mirrors previous qualitative research findings around competing
discourse coalitions neerging in relation to the ethicd dimensions ofshdle gas— how
cleanlinessis means through which the moral orderingsatiety occurs, creating a key aae
of conflict béween opponents aftale gas that posit thenergent industy as unghical for
extraaing “dirty” fuels (Cotton et al., 2014; see alsagd and Nerlich, 2014). The discursive
divide beween A and B orissues of teanlinessare contiguous with disagement on thdevel
of trustin the industly on key health risk (s34 A significantly untrustng of industy and B
slightly trusting and C neutral. Thel@nlinesscorcept then also relates to conflicts over how
shele gasis percaved as an opportunitio bridge ortransition current eneygsystems from
fossilfuel dependenc® renewable altmatives (s26). Thiss dueto the waysn which erergy
investmentis perceived, either as a zero-summgawhereby shke gasstfles renewables
investment (A and ¥; or where no conflict of inters is expeded (B) (s10). Thismeans tha
central Government involvement at locabes of govenanae, such as by againg supply-push
incentivesto local councilsto stimulate investment througttash incentives (s21) and job
creation (s25)remains a dely contentiousissue; one that will likely excebate inter-
stakeholder conflict. It would thefore behovecentral Government organisations bette
communicate the economic i of predicted UK shale resources on renewable gnerg
development - presenting possible investment and renewables constrgetiarios unde
different resource draction conditions (including locaharket incentives andaissezfair
approaches) asmeans to ameliorate this potential coniflic

Finally, it is notable the only significant ared disageement béween Fadors A andC
regards the role of citizen stakeholdénshaving the final say inatision-making praesses
oversiting (s35), with A advoaing citizen control and B prefeng to leave these désions
‘to the expds’. This can beinterpreded as A and C broagllagreeing on thdgerms of
environmental and economic sustainabilityelation to fuel exploration and development, but
disagedng on the gogmance solution. Théormer position adveates a demasetic solution
involving dired citizen participation, and the lattertechnocratic solution involving expert
input and legal protection to ensure environmiguistice

4.2 Environmental discour ses

In terms ofspedfic policy implicaions, it is worth noting that the conflis emerging
between factors ae refledive of deeper emergent environmental disses within pubic
debate. Wean therdore typify eachacountspedficdly in relationto established typologies
of environmental discoursesi.e.shared ways of viewing the world that become mobilised in
debates over environmental [@gtmaking processes (Dryzek, 1997; ks, 1995; Litfin,
1994). Factor A could beaterpreted as mediating hween a sustainable development disswsur
emphasising the need for environmental @aodn to ensuresccial sustainability and wary of



the economic incentive, hedth and environmental ingus; anda democratic pragmatism
discouse around industry transpargnand emphasis upanteractive politcd relationships

of dialogue, delta and rightto-know legslation which engage citizens in shale gasiqyol
Similarly Factor B could benterpreted as mediating bween ecological modernisation and
eonomic rationabm discourse. The former emphases the market benefits ofezper g&
resourcedo national econongigrowth and job creation, and the latter emphasises the twin
benefits ofgreenhouse gas esgion reduction alongside ¢al economic development and
lower levds of emlogical and kdth impads. Fador Cin turn represents an administrative
rationalism discourse, wary addving these ddsions in the hands of a@en-stakeholders but
nonethelss calling for environmental protectiomeasures enshrined in law and based upon
the technocratic authority of experts (for further discussion of these discourses sk Dry
1997 in particulg.

4.3 Participant loadings on factors

It is importantto note that the mrodiscourses illustrateth the fadors represent
segments of subjective communicatlyikndit is inadvisableo simply extrapolate thestctors
to representig the pespedives of particular demographic segments ofietgqBrown, 1980)
However, as a point of féection, the dilerencesin participant loadings on the individual
factors and the stakeholder affiliation edd of the Q-sortes are worthy of brief discussion.
Factor Bis highly corrdated with d industry stakeholder perspecties5). Factor As highly
corelated with the diverse rangef non-industry stakeholder perspectives8), and tke
majority of (n=8) citizen stakeholders. Factori€comelated with citizen stakeholdén=3)
and non-industry stakeholdgrs=1). The smples ae small and non-representative of groups
within civil saciety, though the clear distinctions theen FactorsA and C when contrasted
with B and the relative hmogeneity in stakeholder participant loadings within those factors
can beinterpreted as neastating further qualitative and qualitative social research to explore
whether thee accounts can be “scaled up, and hence are representative of an entrenched
division béween industry-affiliated and non-indtry-affiliated stakeholder perspectives. Such
research has imglions for longterm industry-communit engagement withshele gas
development.

5.1 Conclusions

Colledively, these deper discourses represent fundamental cdsfoger howshele
gasis imagined, constructed ancgptiated by different stakeholders. Tlaetbrs outlined and
the similarities and diferences betveen them a&e indicative of how future discursive conflicts
will emerge in pubic didogue, protest action and industry-communitiatiens close to shale
gas sites as the contentious nature of tiaeion pracess, the thics of thefud itself and the
processes of governing and incentivissitg selection mergein energypdlitics. | conair with
the findings of Eelman and Maguire (1999ddamsand Proops (2000), Weimer (19995an
Curry et & (2012)in suggsting that Q-methodk a useful tool for identifying how stakeholder
view and talk about théssues surrounding controversial environmentalicgoprocesses,
identifying latent discotges within andaaoss diferent stakeholder groups, and revealing a
more nuaned picture of competing perspectives than thosslitionally presumed ¥
policymakers.

Current corcens over dsparities béween public consultation respondesshale gas
planning policy through the Irdstructue Bill (advocaing protection oftrespass laws and
greder darity on planningprocesses and public engagement wsite seedion) and current
pro-shele gas rhetoric vthin policy (which has ingad amendedrespas laws and remains
ambiguous on shia gas’s relationshipo sustainable development within the National Planning
Policy Franework Turney, 2013) have recently dominated the broader paldiscouseover



shdle gas development. The competing rationalities and underlying environmental discourse
reveded throughthis study highlight the contested nature of theigyoterrain, thelack of
consensus on keenvironmenth sccial, emnomic and governandssues. Together, these
discourses cadidively reinforce the meed for Governmentto provide broade open dialogae

on shale-gass placein energy policyjn contrat to the current public consultationeasures

that have ben heavily criticised as aneansto justify a predéermined poicy outcome without
sufficient deliberative demaatic input.
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