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Abstract:

Shale gas extraction commonly known as fracking had support from the UK government with their ‘all
out for shale’ policy. Despite this industry has struggled to establish itself mainly due to strong
opposition from communities concerned about environmental and health impacts. Most research into
the impacts of fracking is concerned with either environmental degradation or physical health impacts
which coincide with the start of exploratory drilling. Research suggests community impacts can start
as early as the planning stage, when shale gas developments are proposed, however there is little
evidence on the mental health impacts on individuals living close to fracking sites. This research aimed
to investigate whether shale gas developments negatively impacted the mental health of residents
living within Lancashire, England, where the only operational fracking site is based at Preston New
Road. A relatively small sample of 41 was surveyed to gather data on their experiences at the planning
and exploration stage of the development. Currently a moratorium is in place which has halted the
development at the exploration stage. Utilising the six core impacts of fracking identified in Szolucha
(2016) from her work on the human dimension of shale gas development, it was found ‘social well-
being and health’ was the main concern at the planning stage this changed to ‘democracy’ at the
exploration stage. Experience of Common Mental Disorders (CMDs) was used as a measure of mental
health impacts, only 26.8% of respondents had previously experienced a CMD before being aware of
fracking, with 58.5% stating they have experienced a CMD since fracking was announced. Of those
experiencing symptoms 96% said that their symptoms continued when exploratory drilling started.
The most common CMD experienced at the planning stage was generalised anxiety disorder. At the
exploration stage low mood was experienced most. The sample also expanded on specific events which
had impacted their mental health negatively, the most common theme was of policing and
intimidation. The case was analysed through an environmental justice lens, utilising Schlosberg (2004)
environmental justice framework. It was found that the distribution of burdens was unequal, that
marginalised groups were not recognised and the interference in local democracy constituted
procedural injustice. There is evidence for more research into the impacts of energy extraction
developments on mental health. For future developments, be it extreme energy extraction or
renewables key recommendations have been identified to limit the negative mental health impacts in
communities affected by fracking.

Keywords: Shale gas developments, Fracking, Mental Health, United Kingdom, Environmental
Justice

Word count: 11,169
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1 Introduction

Hydraulic fracturing, or fracking and often referred to as extreme energy extraction, is the process for
releasing hydrocarbons most commonly natural gas trapped within shale rock for extraction, and was
first patented in the US in 1866 (Heinberg, 2013). Fracking was originally carried out vertically, but
developments in the process by engineers in the United States then allowed for horizontal drilling. This
has been common practice since the 1990s, which allowed producers to drill a larger area often under
residential and commercial developments extending further to release the trapped gas (‘Fracking’,
2019; Heinberg, 2013). How fossil fuels are removed from shale rock is summarised in this definition
from the UK Government’s Department for Business, Energy and Industrial Strategy: “Hydraulic
fracturing, known as fracking, is a technique used in the extraction of gas and oil from ‘shale’ rock
formations by injecting water at high pressure. Shale gas is the same natural gas as is obtained from
conventional gas fields, such as the North Sea” (UK Government, 2015). To the energy industry and
some political parties, shale gas is seen as a ‘bridge’ fuel to a low carbon future, as methane when
ignited produces less greenhouse gas emissions than traditional fossil fuels such as coal (Short &
Szolucha, 2019) and the carbon footprint of extraction is also small compared to the extraction of coal

or oil (MacKay & Stone, 2013).

Proponents of fracking believe it will bring energy security, cheap production of fossil fuels and
economic benefits (Heinberg, 2013), and these claims are not without basis. Opponents, on the other
hand, argue it is the unconventional extraction process of injecting millions of gallons of water, sand,
silica and chemicals to create the fractures in the shale rock to release the natural gas (Finkel & Hays,
2016) that impacts the environment and physical health, through air pollution, water contamination
and potential seismic activity (Aryee et al., 2020). Until recently the extraction of domestic shale gas
was a government priority (Conservative and Unionist Party, 2017) despite little support from the
general public, 16% in 2017 (Department for Business, Energy & Industrial Strategy, 2017). However,
the Government’s Minister for Business, Energy and Clean Growth recently declared “Fracking is over”

in an interview on local news (Hayhurst, 2020).

With this process of extreme energy extraction struggling to establish itself in the UK, there is little
research on its impact on communities where shale gas developments are proposed and drilled. The
area for this study was easy to identify, despite many communities being impacted by the threat of
fracking, there is only one site at Preston New Road in Lancashire, England which is at the exploratory
drilling stage and is seen as the epicentre for the anti-fracking movement (Muncie, 2020). Within this

thesis | intend to build on previous research looking at the human impacts of shale gas extraction



known as fracking with a focus on mental health of those living in the county of Lancashire and near to
the Preston New Road (PNR) development which is driven by the ‘all out for shale’ policy of the UK

government.

This research will be guided by the following questions:

Main research question: How has the UK government’s ‘all out for shale’ policy impacted the mental

health of individuals in Lancashire?

Sub question 1: Have those impacts changed as the shale gas development at Preston New Road

progressed from the planning to explorations stage.

Sub question 2: How can these impacts be understood from an environmental justice perspective?

This study is not constrained to the immediate locality. The aim is to identify impacts felt by residents
within the county of Lancashire. This is an exemplifying case which can be seen in the wider context of

extreme energy extraction and its impact on communities’ health and well-being.

This thesis sits within the field of sustainability science, one that is fundamentally about the interactions
between nature and society (W. C. Clark & Dickson, 2003; Kates et al., 2001). Sustainability Science is
problem-driven and aims to address the complex interactions of nature-society systems (W. C. Clark &
Dickson, 2003), the complexities regarding this case require a trans-disciplinary approach. Fracking is
typically seen as an environmental issue due to its impact on nature, rarely is the societal issues it
creates explored. The thesis aims to look at the issue through an environmental justice lens while
investigating the impact of fracking on an individual's mental health, as identifying an issue is the first
step to solving it. | have identified some key recommendations to protect the mental health impacts in

communities affected by fracking.



2 Background

The following section provides a background to shale gas developments in the United Kingdom. In the
UK, fracking has come up against strong resistance from local communities where it has been proposed
- no more so than in the county Lancashire in Northwest England (Vaughan, 2017). The industry has
faced many blows, which have brought into question whether shale gas extraction will ever be
established, supplying natural gas and providing the energy security promised. Those blows have mostly
been down to the anti-fracking movement in Lancashire made up of several groups. Through protest
and action these groups have delayed drilling and put a spotlight on the fracking process and its impacts
on social well-being, health, community and the environment (Szolucha, 2016). Lancashire is significant
in terms of community participation and mobilisation and one of the most active sites for protest
(Muncie, 2020). Despite this the government has continued with the discourse domestic shale gas

extraction would be good for the country.
2.1 Why measure mental health?

There is limited research and evidence of the health impacts, on whose who are exposed to fracking
within their communities or while working in the industry. This is due in part to a time lag between
environmental impacts and the ability to prove consequential human health impacts (Short et al.,
2015). What is different about mental health is that the impacts can be felt before work has started on
shale gas developments, with stress and anxiety being reported at the planning stage (Szolucha, 2016).
Downey and Van Willigen (2005) found evidence that living near to industrial activity impacts the
psychological health and well-being of residents, with proximity being a main factor and great impacts

for minorities and poorer individuals .

Most relevant studies come from countries where this type of resource extraction is established, such
as the United States and Australia; what is typically neglected is the psychological well-being and
mental health of the individual and community (llles et al., 2014). There is evidence from Lancashire
that shale gas developments have impacted both proponents and opponents, with reports of some
experiencing incidences of fear, anger, anxiety and sleep disturbance (Short & Szolucha, 2019; Szolucha,
2016). However, little empirical research has focused on the “psychological and behavioural health of
persons and communities impacted by fracking” (Hirsch et al., 2018, p. 6). Clough and Bell (2016)
recommend the psychological impacts of fracking be addressed by researchers and medical
professionals, suggesting this can inform mitigation and adaption interventions prior to, during and
after fracking. As Szolucha (2016, p. 19) puts it, we need to “avoid making the error of treating the

”nm

‘absence of evidence of harm’ as ‘evidence for the absence of harm’”. There is a need for a social
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science contribution, most research focuses on potential environmental impacts of shale gas extraction,
there is less attention from academics and researchers into the interconnected social and health

impacts (Jacquet, 2014).

Typically, psychological impacts of fracking are not addressed in government and industry level risk
assessments (Hirsch et al., 2018; Szolucha, 2016; Watterson & Dinan, 2016). Environmental Impact
Assessments (EIAs) conducted on the impacts of fracking in Lancashire, touch on some social impacts
but do not refer to any relevant social science literature or theory and lack primary and empirical
research (Szolucha, 2016). Measuring social impacts such as mental health and well-being could be
done through the process of Social Impact Assessments (SIA) or Health Impact Assessment (HIA) which
are common place in countries such as Australia and Canada, however in the UK there is no statutory
requirement for fracking projects (Szolucha, 2016). The ElAs that are being carried out in the UK for
resource extraction projects, only give a small consideration to social and health impacts experienced.
The problem with including social and health impacts within EIAs is that most agencies employed to
carry these out, often have little or no experience of SIAs or HIAs. This is mainly due to the lack of
regulation in the UK to complete these and when combined with ElAs, these issues are insufficiently

considered (Sadler, 1996).

The development at Preston New Road was originally rejected by the Lancashire County Council (LCC)
on grounds of visual impact and unacceptable noise (Vaughan, 2015) and now there is evidence that
the noise pollution from shale gas developments is a source of psychological stress (Redmond &
Faulkner, 2013). Poor psychological health has social and economic costs: a report from 2009-10
estimated the cost of mental health problems to be around £105 billion which included the costs of

care, loss of output and human costs (Department of Health and Social Care, 2011).

2.2 Fossil fuel demand in the UK

In the UK there is still a great demand for fossil fuels, particularly natural gas. In 2018 and 2019, oil and
natural gas surpassed all over energy types in the consumption of primary energy in the UK
(S6nnichsen, 2020a). While there was growth in the consumption of renewables from 2018 to 2019, the

fall in oil and natural gas consumption was far smaller (see Figure 1).
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Consumption of primary energy in the United Kingdom (UK) in 2018 to 2019, by fuel
type (in exajoules)

joules

(8]

Censumption in exa)

(o]l Natural gas Coal Nuclear energy Hydroelectricity Renewables

® 2018 @ 2019

Source Additional Information:
BP United Kingdom: BP: 2018 to 2019
Stalista 2020

Figure 1. Consumption of primary energy in the United Kingdom (UK) in 2018 to 2019, by fuel type in exajoules
(Sénnichsen, 2020a)

Natural gas consumption has fluctuated over the past fifteen years; however, it has declined from 102
billion cubic meters in 2004 to 78.8 billion cubic meters in 2019 (Sénnichsen, 2020a). While the UK still
has capacity for the production of natural gas, this has steeply declined from 100.9 billion cubic meters
in 2004 to only 39.6 billion cubic meters in 2019 (Sénnichsen, 2020b). Due to high consumption, the UK
has a shortfall of 39.2 billion cubic meters in 2019 alone, which was made up by imports mainly from
Norway the UK’s main supplier of both natural gas and crude oil in 2019. Russia is the only other
supplier of natural gas as its import is reliant on pipeline infrastructure (S6nnichsen, 2020c). In the UK
government’s guidance on fracking, it is estimated that by 2030 the UK will still have a demand for
imported natural gas which will be around 72% of its usage (Department for Business, Energy &

Industrial Strategy, 2019).

The UK is still heavily reliant on fossil fuels for energy production, with more being imported than
domestically produced. However, this is not to say renewables are not a big part of its energy strategy.
UK domestic generation of energy from renewables is growing: in the third quarter of 2019 for the first
time ever, renewables including wind farms, solar, biomass and hydroelectric plants outperformed
fossil fuels (Evans, 2019). However, the UK is still far off achieving its goal of being net-zero emissions by
2050. The Committee on Climate Change’s (2020) 26/10/2020 14:39:00 ‘Reducing UK emissions’
progress report, states the UK is not on track to meet the fourth and fifth carbon budgets for the period
2023-27 and 2028-32, as these were set against the previous 80% reduction in emissions by 2050.

From 2020, in order to achieve net-zone emissions, a 100% reduction on 1990 levels, the UK needs to
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achieve an average reduction of approximately 15.5 MtCO,e per year (Committee on Climate Change,
2020). The Committee on Climate Change has previously stated that shale gas should be part of the
UK’s journey to net-zone if combined with carbon capture and that there will still be a requirement for

natural gas in a net zero economy (Department for Business, Energy & Industrial Strategy, 2019).
2.3 History of fracking in the UK

The process and use of domestically produced natural gas from shale rock was seen as an integral part
of the UK’s commitment on Climate Change, providing a bridge to a zero-carbon future due to fewer
emissions associated with extraction (Department for Business, Energy & Industrial Strategy, 2019).
Despite a 2013 report by the Committee on Climate Change which stated that “shale gas like other
forms of gas, cannot be regarded as a low-carbon fuel source” (Committee on Climate Change, 2013, p.

10).

The House of Commons Library Briefing Paper on Shale gas and fracking (Priestley, 2020) gives a
detailed insight into the history of fracking in the United Kingdom. Fracking has taken place in the
United Kingdom since the 1970s. It was commonly used for the extraction of non-shale oil and gas
offshore in the North Sea. Soon fracking vertically and then horizontally, out to sea was used for the
extraction of oil and gas onshore, which was more environmentally sensitive than building offshore rigs.
As Priestly (2020, p. 5) states, there are over 2,000 onshore fracking wells, with around 10% being
hydraulically fractured to aid the recovery of gas, this is typically non-shale extraction from oil and gas
fields. Despite knowledge of the gas trapped within shale rock since the 1800s, research into its
potential did not happen until the 1980s. A repeal of taxation legislation in the 2000s exempting shale
gas production from the Petroleum Revenue Tax opened up the market to private energy firms. By
2008 almost 100 licenses for shale gas exploration were awarded to private energy firms (Priestley,

2020).

Cuadrilla Resources, one of the main players within the market, had identified five potential shale gas
developments in Lancashire. Other sites had also been identified in Yorkshire and Surrey by Cuadrilla
and other energy extraction companies. In 2010, the first site was drilled at Preese Hall Lancashire
(Figure 2), with two further sites being drilled in the county. In 2011, a high-volume hydraulic fracture
treatment test was carried out at Preese Hall, the result being a crushed well due to seismic activity, a
number of tremors were recorded, from 1.4 richter local magnitude (ML) to the strongest measuring
2.3 ML (Ainscough, 2019). It was the new Conservative and Liberal Democrat coalition government who
placed a moratorium on fracking due to the associated tremors. A year later, in December 2012, a

government consultation of shale gas extraction led the Secretary of State for Energy and Climate
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Change to announce fracking could resume but with more strict controls and regulation (Priestley,
2020). The focus of this study is on Lancashire as the county was the first be drilled for shale gas and
one of the biggest battle grounds for the anti-fracking movement. There are other proposed
developments in the counties of Yorkshire and Surrey where shale gas potential was high. However, |

will focus now on the events in Lancashire.

In February 2014, two applications were made for hydraulic fracturing in Lancashire. Cuadrilla
Resources applied for planning permission to drill two sites in Lancashire, which would be the first
drilling on British soil since before the first moratorium. Delay by opponents meant the local council
could not rule on the planning applications until June 2015, decisions could only be made on planning
grounds not the personal opinions of councillors or public opinion (Szolucha, 2016). Despite support
from the Conservative led local council, both sites had their planning applications refused; Roseacre on

traffic grounds and Preston New Road on noise and visual impacts (Vaughan, 2015).

Cuadrilla lodged appeals with the Secretary of State in September 2015, which the Government’s
Communities Secretary approved, but only for Preston New Road, overturning the original decision by
the local council (Ainscough, 2019). Further delays were caused by opponents through protest and legal
bids; the final High Court challenge in 2018 to stall the operation on safety grounds, was rejected by the
court. Permission was finally granted to drill at PNR in July 2018. Soon after four small tremors were
recorded in October 2018 and in November 2018, the 36th tremor spurred five local members of

parliaments to call for halt in the process (Ainscough, 2019).

In December 2018, a 1.5 ML tremor was recorded, exceeding the government’s limit on seismic activity
of 0.5 ML. Despite breaching agreed safety limits, drilling continued in a second well on the site at PNR,
until another tremor was recorded, this time of 2.9 ML the largest recorded associated with fracking in
the UK (‘Fracking’, 2019). The Oil and Gas Authority suspended the process indefinitely and in a report
from 2019 concluded “it is not possible with current technology to accurately predict the possibility of
tremors associated with fracking” (Department for Business, Energy & Industrial Strategy, 2019).
Cuadrilla started to remove equipment from the site at PNR in September 2019, as their license for
fracking expired a month later, however the company are able to keep a presence at the site until 2023
(‘Fracking’, 2019). Despite calls from the industry to change the safety threshold for seismicity, the
government ended support for fracking with a moratorium in November 2019, until it is claimed

compelling new evidence is provided.
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Preese Hall

Preston New Road
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Figure 2. Fracking sites in Lancashire (Vaughan, 2017)

2.4 UK policy on fracking

2.4.1 ‘All Out for Shale’ Policy

In a 2014 statement, the Conservative Party Prime Minister David Cameron declared that fracking was
part of the UK’s long-term economic plan, claiming it would result in more jobs, opportunities and
economic security, stating “that’s why we’re going all out for shale” (UK Government, 2014). For local
councils where fracking would take place there was a promise, they could retain 100% of the business
rates collected from these developments, plus a one-off payment of £100,000, when a test well was
drilled and a further 1% of extracted gas revenues (UK Government, 2014). Industry was promised more
competitive tax than the rest of Europe and a rate even lower than the US, with simplified applications
and regulations (UK Government, 2014). Typically, the Conservative Party supports the shale gas
industry on the premise that it is less polluting than coal and can provide energy independence and
economic benefits (Conservative and Unionist Party, 2017) while the leading opposition, the Labour
Party have had a policy of an outright ban to avoid a lock-in to a fossil fuel dependent energy

infrastructure (Labour Party, 2017, p. 21).

In a ministerial statement in January 2018, the Secretary of State for Business, Energy and Industrial
Strategy detailed the government’s position on fracking, stating shale gas still has the potential to bring

substantial benefits and was an integral part of its Clean Growth Strategy, providing low carbon
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technologies for heat and electricity generation, and that natural gas will still have a role to play the UK
energy system (G. Clark, 2018a). This was followed shortly after with a joint statement with the
Secretary of State for Housing, Communities and Local Government in May 2018, which reiterated the
line fracking had the potential for substantial benefits and that the natural gas supplied would allow the
UK to stay within the defined carbon budget agreed in the Climate Change Act, meeting the 2050
emissions reduction target and international obligations (G. Clark, 2018b). For communities, shale gas
companies renewed their commitment to make set payments, which are claimed to be worth up to
£10million per site, and the announcement of a Shale Wealth Fund to provide additional resources to

local communities (G. Clark, 2018b).
2.4.2 Moratorium 2019

An effective moratorium on fracking has been in place since November 2019, announced by the
government shortly after drilling at the PNR site in Lancashire, England caused seismic activity which
exceeded government agreed safety levels. The second time one has been placed on the process due to
seismic activity it has caused (Ambrose, 2019). In a statement from the Department of Business, Energy
and Industrial Strategy, it was announced no further hydraulic fracturing consents would be issued,
“until compelling new evidence is provided which addresses the concerns around the prediction and
management of induced seismicity” (UK Government, 2019). This is not an outright ban but acts as a
mechanism for the industry to provide more evidence that the process can be carried out safely
without risk to the public in particular those living close to fracking sites. As recently as July 2020,
planning applications for fracking were still being heard by Local Councils and exploratory drilling can be
approved, as the moratorium only extended to extraction of natural gas from shale rock (Gye, 2020).
British gas firms are currently planning to challenge the Department of Business, Energy and Industrial
Strategy on what they call a ‘de facto ban’, calling the moratorium an “extreme example of asymmetric
regulation” said lan Roche, managing director of Aurora Energy in the Guardian (Ambrose, 2020). The
moratorium in November also coincided with the announcement of a December General Election,

where the Conservative Party won a majority led government.
2.4.3 Impact of Brexit

The UK’s exit from the European Union has created all kinds of uncertainties, especially now as the UK
is within a transition period due to end on the 31st December 2020 without a trade deal. There is
concern Brexit will leave the UK short of energy, which has the potential to drive domestic production
via renewable generation or domestic fossil fuel extraction. In the House of Lords (2018) report ‘Brexit:

energy security’, it is claimed the changing UK-EU relationship, mainly due to leaving the EU’s Internal
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Energy Market (IEM) raises potential challenges for energy security. The report also found that the
withdrawal will lead to less efficient energy trade and a possible spike in prices paid by consumers
(House of Lords, 2018). The UK is currently importing over half of its gas supplies (UK Government,
2019) with the majority coming from Norway, despite Norway not being part of the European Union it
is however part of the European Economic Area (EEA), which allows it membership of the IEM and it
benefits from free movement of goods, common rules on competition and shared cooperative on
research (Norwegian Ministry of Petroleum and Energy, 2019). The UK has ruled out remaining within
the EEA, which has the potential to make the import of its natural gas needs from Norway difficult. Any
potential difficulty importing the UK’s energy needs or rises in consumer fuel costs has the potential to
reopen the debate on domestic natural gas extraction as energy security and cheaper household bills
were the main benefits sold to the general public. If the UK’s exit from the EU reignites the possibility of
a transatlantic trade deal, there is a possibility the UK will be opened up to the US’s extreme energy

extraction industry (Buranyi, 2020).
2.4.4 Impact of COVID-19

The recent Coronavirus outbreak put life as we know it on hold with lockdowns, home-working and
social distancing becoming the norm. The impact of the virus has been devastating but allowed for a
period of reflection with many now calling for governments to build back better. The result of national
lockdowns has been a fall in GHG emissions, a country’s individual reduction has been -26% on average
(Le Quéré et al., 2020). Hydraulic fracking in the US has been hit hard by the pandemic, a drop in

demand of oil and gas has meant operating sites have fallen by 56% (McGrath, 2020).

However, according to Bethany McLean, a journalist and business author interviewed for the BBC, the
pandemic may not be the death of fracking, despite its poor economics; she believes politics may allow
for a revival, with President Trump having little interest in banning the process (McGrath, 2020).
Bailouts for fossil fuel industries are already being seen, with G20 countries favouring fossil fuels over a
green recovery (Harvey, 2020). Energy Policy Tracker (2020) that tracks public money for energy
recovery reports that 52% of all public money has been pledged to fossil fuels. In the UK that figure
stands at 38.35% with clean energy receiving 14.1% of funds as of September 2020 (Energy Policy
Tracker, 2020).

2.5 Environmental impacts
Potential and realised environmental impacts of fracking are many and so widespread that it would be

difficult to cover all these in this thesis. Concerns regarding air and groundwater pollution from fracking
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are most common (Gregory et al., 2011; Howarth et al., 2011; Meng, 2017). An average of 20 million
litres of water is used to force fissures open in shale rock to release natural gas, this water contains
over 200,000 litres of chemicals, many toxic, carcinogenic or mutagenic (Howarth et al., 2011). It is
these chemicals that cause the concern for groundwater pollution, spills, well integrity failures and
seismic activity can be routes for these to enter groundwater. Despite claims fracking has a greenhouse
gas footprint lower than other fossil fuel extraction operations, it estimated that 3.6-7.9% of methane is
leaked into the atmosphere over the lifetime production and with methane being a more potent
greenhouse gas over a longer time period, fracking has the potential to surpass coal and oil in
extraction associated greenhouse gas footprint (Howarth et al., 2011). Fracking operations require the
removal of land cover, on average five acres, almost double that of conventional oil and gas sites, which

intrude on rural, agricultural and forested landscapes (Meng, 2017).

The loss of grasslands and deforestation associated with fracking impacts animal life through a loss of
habitat and plant species (Drohan et al., 2012). Methane leaks and land cover removal add to the
process’ overall impact on the climate and put in doubt the claims of natural gas being a low-carbon
alternative to coal and oil. With the UK’s shale gas industry still within its infancy, there has not been
the same level of environmental impacts as the US, however seismic events have already been
experienced in Lancashire. The first as result of drilling at the Preese Hall development in 2011, which
had a magnitude of 1.5 ML leading to the first moratorium on the process (British Geological Survey,

n.d.).

2.6 Physical health impacts

One of the most critical issues with fracking is the storage, treatment and disposal of the waste water
used for the extraction process, this water typically contains thousands of chemicals, many not made
public by the industry (Finkel & Hays, 2016). In a study by Colborn et al. (2011) in the US, they identified
632 chemicals used during fracking and determined the potential health risks of half of these. It was
found that over 75% of those chemicals could affect skin, eyes, respiratory and gastrointestinal
systems; those with the potential to affect the brain and nervous system were around 40 - 50% and
around 25% had the potential for causing cancer (Colborn et al., 2011). Problems arise when failures
occur such as well blowouts, spills, and well integrity failures which allow for these chemicals to be put
out into the environment. In the US, the physical health impacts of fracking are no longer debated,

instead the industry is now having to pay compensation to individuals experiencing impacts.

In an unprecedented case, the Parr family in Dallas, Texas, had 22 shale gas wells within 2-mile radius of

their ranch, and the family, including an 11-year-old daughter, experienced symptoms including
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nosebleeds, nausea, rashes and high blood pressure (Morris, 2014). Their case, first filed in 2011
brought substantial evidence that Aruba Petroleum, which operated the majority of wells, were
responsible for the family’s health problems and awarded $2.9 million in personal injury and property
damage (CNN, 2014). It is generally accepted that individuals living in communities close to shale gas
developments have experienced physical symptoms including increased rates of cancer. It is important
to note that physical health symptoms are usually experienced after the process of extraction has taken
place. There is a call from researchers for more epidemiological studies to assess the risk of shale gas
developments on the physical health of those living in close proximity to shale gas operations (Finkel &

Hays, 2016; Shonkoff et al., 2014).
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3 Theoretical framework

Through looking at this case through an environmental justice lens, | aim to contribute to the discussion
on the future of fracking and extreme energy extraction in the UK. Currently the discourse focuses on
environmental risks and economics impacts (Griffiths, 2019) and less on the human dimension including
mental health impacts. On the surface the impacts of fracking on local communities in the UK may not
appear to be an environmental justice issue, typically environmental justice is concerned with unequal
distribution of environmental negatives within a society (Schlosberg, 2013). Often those experiencing
unequal environmental impacts are underprivileged, people of colour, indigenous and/or living in the

global south (Schlosberg, 2013).

However, there are similarities to such cases with this case. Utilising an environmental justice
framework in this case allows for a deeper understanding of the conflict between key players and the
impact it has on the community. It is my belief that environmental injustices in this case have
contributed to poor mental health of residents in Lancashire. If shale gas developments can be seen as
an environmental injustice this could have implications for policymakers, local authorities and the
industry players. From elements of radical justice tradition Schlosberg (2003, 2004) developed a
framework focusing on three elements; distributive, recognition and procedural justice. Sometime later

a fourth element was added: capabilities theory.

3.1 Distributional justice

Distributional justice is concerned with the “burdens and benefits related to environmental
interventions” (Svarstad & Benjaminsen, 2020, p. 1) most commonly the risks and costs and natural
resources and freedom (Schlosberg, 2007). To identify whether distributional justice is relevant to the
case in Lancashire, Bell (2004) proposes two questions which should be answered, the most obvious
being who, who shoulders the burdens and/or reaps the benefits here. Regarding the who it is
important to recognise that some people will be more affected and have less ability to recover from the
impacts of fracking, even in the small communities surrounding shale gas developments needs will vary
among residents and this must be considered during the distribution of benefits and burdens so to limit
for example, the negative impacts on mental health (Svarstad & Benjaminsen, 2020). Ideally in a case
such as this, those responsible for any such burden would have a package in place which would cover
costs or adequately compensate for these. Second, what is there to be distributed, from the shale gas

developments in Lancashire.
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3.2 Justice as recognition

Justice as recognition is concerned with “who is given respect (or not) and whose interest, values are
recognised and taken into account” in environmental justice cases some individuals and groups will be
dominated over, not recognised and disrespected by those in power or responsible for the
environmental impact (Svarstad & Benjaminsen, 2020, p. 1). Schlosberg (2004, 2007) argues differing
groups may receive different levels of recognition by those with power and that recognition of such
groups by state and institutions decreases the injustices they can experience through increasing status
and power. If marginalised groups are not fully recognised as being impacted there is a likelihood, they

will not be incorporated in any strategies that limit burdens or distribute benefits.

Often those carrying out such research to map local concerns work for the state or institutions of power
and may lack experience and local knowledge to fully recognise these groups (Svarstad & Benjaminsen,
2020). Hence to effectively recognise marginalised groups, there needs to be time spent with
communities potentially impacted, surveys by external agencies does not allow for a level of trust to be
built and find often hidden marginal groups. This can also be true of researchers and activists, who use
their voices to speak for groups, rather than allowing for independent recognition, something | am
aiming to avoid in this thesis. It is important to recognise that marginal groups will have limited or even
struggle to access information related to an environmental conflict often relying on information from
those in power; government, local authorities and corporations who have easy access to information

regarding policy and legislation.
3.3 Procedural justice

Procedural justice is concerned with “who is involved and has influence in terms of decision-making”
essentially who holds power in the case (Svarstad & Benjaminsen, 2020, p. 1). Often within
environmental justice cases power struggles involve government, industry and community which is
easily recognised in the case of fracking. Procedural justice is concerned with the power of stakeholders
in the decision-making process and distribution justice is unachievable if there’s an absence of inclusion
in the democratic process (Schlosberg, 2007). Often the participation claimed by those imposing an
environmental impact, is top-down and lacks an independent community voice (Svarstad &
Benjaminsen, 2020). From the perspective of shale gas developments, procedural justice would be
measured by looking at the ability of residents to access decision-making processes and their
participation in making decisions which relate to their community. Conflicts often arise when a
community feels there are few opportunities for meaningful involvement in these processes and

differing views of environmental harms (Walker, 2012).
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4 Methodology

To explore the impact of fracking on an individual's mental health at different stages of shale gas
developments, | have used an online survey to attain quantitative and qualitative data from those living
within Lancashire. To collect and analyse mental health impacts, respondents were asked to self-
identify Common Mental Disorders (CMD) they have experienced. CMDs are used as a measure by the
Office for National Statistics, the UK government’s largest producer of statistics, in the Labour Force
Survey (LFS) (Office for National Statistics, 2015) and Adult Psychiatric Morbidity Survey (APMS) (NHS
Digital, 2016), which record mental illnesses among adults in the UK and it is used as a measure to
assess the mental health of society; the reason for this being the opportunity for further study and

comparison to local and national statistics on mental health.

For cases which may constitute an environmental injustice, it is important to hear from those affected
by an environmental impact or conflict, in this case those impacted by shale gas developments. It was
my intention to conduct interviews with residents in Lancashire living close to shale gas developments
including PNR and Roseacre to understand the psychological impacts of these developments. However,
due to the recent COVID-19 outbreak | was unable to travel to meet with such individuals. An
alternative online survey was developed using the university’s Sunet application which allowed for me
to collect both quantitative and qualitative data. Some research has already been conducted into the
human impacts of fracking in Lancashire, which found evidence of collective trauma and social harm
(Short & Szolucha, 2019; Szolucha, 2016). The focus of the research on social harm looked at the
impacts experienced during the exploration stage and calls for more studies on social impacts at
different stages of extreme energy production. The aim of this study is to investigate the mental health
impacts experienced by individuals living in affected communities at stages of the shale gas

development in Lancashire.
4.1 Stages of fracking

It is widely accepted that there are four stages of shale gas and oil developments, which can be seen in
the infographic produced by the Department for Business, Energy & Industrial Strategy (Department for
Business, Energy & Industrial Strategy, 2019), depicted in Figure 3. This infographic focuses only on the
technical aspects of a development, when looking at the human impacts of shale gas developments an
additional stage relating to the planning process should be included. Currently in the UK, no
development has reached the production stage, with some sites progressing to decommissioning and

restoration after exploratory drilling. The reasons for this are site specific.
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STAGE 2

Moving into
production

If the site is suitable for
production more wells will be
drilled and fracked. Water,
chemicals, equipment and
material will be brought on and
off site and waste water carried
away for treatment and disposal.

g

Production [ENZY

Maintenance activity will take
place from time to time and
further wells may be drilled, but
the overall level of activity is
likely to decline.

1% of revenues at production stage
will be paid out to communities

|
Figure 3. Stages of shale gas and oil (Department for Business, Energy & Industrial Strategy, 2019)

STAGE 4

Decommissioning
& restoration

Restoring the site to its original
condition. It includes making
wells safe for abandonment and
the removal of surface
installations.

Decommissioning and
restoration could happen at any
stage if the site doesn't develop
into the next one.

For the purpose of this research and any follow-up research | propose adding a planning stage prior to

exploration and combining stage 2 & 3 which will be referred to as the extraction stage, as shown in

Figure 4. With the current moratorium on fracking, there is the possibility developments will not reach

the extraction / production stage and move to the decommissioning and restoration stage. In this thesis

| have collected data regarding the impacts experienced during the planning and exploration stages

(Figure 4). Stage one planning began in February 2014 when the shale gas company Cuadrilla lodges

applications to drill at three sites in Lancashire including PNR. Stage two exploration began in January

2017 when work began on two horizontal drilling wells. The current exploration stage lasts until

November 2019 when a moratorium was placed on fracking.

Stage 1

Planning

Exploration

A

Extraction

Decommission & restoration

Figure 4. Proposed stages of shale gas developments (Source: own creation)
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4.2 Data collection

In a study from the United States on the psychosocial impacts of fracking, Hirsch et al. (2018) found that
the majority of research in this field was largely qualitative with only a few empirical studies. | decided
to gather quantitative evidence from a larger sample of the mental health impacts experienced by
residents living in Lancashire with a focus on the development at Preston New Road. The quantitative
empirical data could then be used as a basis for future research, for example to monitor changes in

mental health if a development were to reach the extraction stage.

To gather data, | utilised the networks | had acquired through my interest in the anti-fracking
movement. There are a number of social media groups which | was a part of and contacted to collect
data including ‘Frack Free Lancashire — The Campaign’ and ‘Preston New Road Group’ on Facebook,
which have a combined membership of over 4.5k. There are eight smaller location specific anti-fracking
groups in Lancashire these include Ribble Estuary Against Fracking (REAF), Residents Action on Fylde
Fracking (RAFF), Frack Free Lancashire (FFL), Preston New Road Action Group (PNR), Roseacre
Awareness Group, Singleton Against a Fracked Environment, Defend Lytham and ‘Lancashire Nanas'.
These groups were contacted by email including the Lancashire Friends of the Earth group who are
actively involved in the anti-fracking movement. | was also helped by a prominent anti-fracking activist
and Green Party candidate who put me in contact with additional contacts. Of all the networks
available to me, these were all opponents of fracking in Lancashire. | had hoped to capture data from
some proponents of fracking, so to capture their experiences as these may differ. However, | was
unable to identify any active pro-fracking groups or individuals to contact, though my survey was

designed to capture and compare impacts of proponents and opponents.
4.3 Data analysis

The survey was designed to capture the mental-health impacts at different stages of the fracking
development with a focus on Preston New Road the only active site left in Lancashire, so | could capture
impacts experienced during the planning and exploration stage and how these compare. Respondents'
concerns regarding fracking have also been collected, using the six core impacts identified by Szolucha
(2016), these are as follows: Social well-being and health; community impacts; policing and
intimidation; democracy; relationship between gas company and local residents and gender relations
impacts. Respondents were asked whether these concerns had changed as the development
progressed from the planning stage to the exploration stage. This gave an understanding of the kind of
impacts caused by shale gas developments that impact mental health. A comparison was made at

different stages of the development. Respondents were given the opportunity to expand on their
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experiences through open questioning. These answers were mapped against the six core impacts

identified by Szolucha (2016).

Both concerns and experiences were compared to Schlosberg’s three environmental justice elements to
further understand the case and how environmental injustice can influence mental health. As
mentioned, there is little research on the impacts of shale gas development on mental health and the
guantitative data gathered can be used as a baseline for further study. This should allow for measuring
a change in mental health impacts when the development at Preston New Road progresses past the

exploration stage.

A systematic literature review was going to be part of the method and analysis for this research,
however, as mentioned there is limited research related to the UK, with most studies on cases from the
US. The concern was that these cases had distinct differences, making these not comparable. This was a
concern shared in the study by Aryee et al. (2020) who concluded the differences in population density
and geological variations meant studies from the US weren’t easily replicated. They concluded the
distress found in communities in the US was a result of direct harm and loss, as US shale gas extraction
is established, whereas in the UK no development has reached an extraction/ production stage. For this

reason, a literature review was not part of my methodology.

4.4 Ethical considerations

From early readings | was aware of a poor relationship between Cuadrilla, the police, local community
and anti-fracking activists. There have been complaints regarding police brutality at protests, with one
study finding that the actions of Greater Manchester Police violate civil and political rights recognised in
the Human Rights Act, European Convention on Human Rights and the International Covenant on Civil
and Political Rights (Short et al., 2015). There have been instances of intimidation by the industry,
including demanding over £55,000 from one leading activist for the peaceful occupation of a field
earmarked for fracking (Perraudin, 2016). Due to this, there was a concern the local community would
approach any external researcher with an understandable amount of suspicion. This was an important
consideration for designing my survey, particularly when deciding on what data to collect. | used the
university’s survey and reporting software Sunet rather than Google Forms, which gave an added level

of data security and legitimacy.
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5 Results

The following section analyses the case using Schlosberg’s (2004) environmental justice framework and

summarises the results from the sample surveyed.
5.1 Environmental justice
5.1.1 Distributive justice

The government attempted to address the impacts of fracking through their ‘all out for shale’ policy
and distributive means. The policy stated local authorities could collect 100% of business rates, a one-
off payment of £100,000 for test fracking and subsequent 1% share of revenues if gas was extracted.
The important question here is whether these community ‘benefits’ outweigh the burdens of the
environmental, physical and psychological health impacts associated with fracking. It is also important
to acknowledge that this point only environmental impacts are considered by the government, as per
shale gas policy only environmental impact assessments are conducted to identify impacts of shale gas

developments which rarely examine health or social impacts.

Calculating whether the pros outweigh the cons is difficult, a study by Sovacool (2014) believes shale
gas developments present “pernicious trade-offs and tough choices” for decision-makers but we
shouldn’t abandon fracking completely. However, this study does make clear that costs and benefits are
not distributed evenly and occur at different stages in time, what can be seen in this thesis is that some
negative impacts are more immediate such as the mental health impacts experienced by the
community. It is the belief of Sovacool (2014) that due to the nature of fracking, the debate whether
burdens and benefits can be distributed equally may be irresolvable, as each side will have data
supporting their claims and rebutting claims they do not like. Whether the ‘all out for shale’ constitutes
a distributive injustice that is difficult to say, ultimately it should be for those experiencing the burdens
to decide whether the benefits they are offered are equal to or outweigh the burdens they will

experience.
5.1.2 Justice as recognition

The ‘all out for shale’ policy does not appear to have considered the diversity of the community in
Lancashire. One group to be ignored by industry and government, which | have aimed to give a voice to
in this thesis, is those suffering with common mental disorders, who have not been part of any
strategies to limit the impacts they face. Lancashire has a higher percentage of individuals experiencing

CMDs than the national average (Figure 5). These have not been considered in any assessments prior to
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planning the shale gas extraction in Lancashire, as only ElAs are required in the UK that limit the social
and health impacts which can be explored. Misrecognition can also be seen in the decision to force
shale gas developments within economically deprived areas in the North of England, rather than the

more affluent South.

Cotton (2017) concludes that locations for developments are not merely decided on the basis of shale
gas deposits, but includes an element of political judgement. This can be seen in a comment by the
Conversation Peer Lord Howell, a former energy secretary, who made comments regarding where
fracking should take place, describing the North as “desolate” and as an “unloved places that are not
environmentally sensitive” (Cotton, 2017). This political judgement has since been contradicted in
Lancashire by the levels of opposition and protest to fracking on environmental grounds (Griffiths,
2019). Griffiths (2019) concludes that fracking is an injustice due to misrecognition and devaluation of

communities such as those in Lancashire.

5.1.3 Procedural justice

The planning reforms announced as part of the ‘all out for shale’ policy which aimed to speed up the
process of application and approval for shale gas developments contribute to the procedural injustice
experienced by the local community. The reforms particularly related to the Planning Act 2008,
Localism Act 2011 and Infrastructure Act 2015 have removed power from local communities and seen
decision-making powers returned to central government (Cotton, 2017). This is in contradiction to the
localism agenda of the Conservative government (Randall, 2009). A number of studies have looked at
the accessibility of local residents in Lancashire to engage in procedural processes, from policy to

planning, including Cotton (2017) and Szolucha (2016).

In relation to public participation in Lancashire, the conclusion of Cotton (2017, p. 198) was that
“powers are being taken away from local communities” which was prevalent before overturning the
local planning decision. Despite these residents had some participation in the planning process and
were able to submit objections, Short et al. (2015) summarised the five main objections from residents
are as follows: heavy goods vehicle traffic; industrialising of the landscape; water pollution; pollution

and air quality; noise and seismicity.

All objections have scientific basis and are documented impacts of shale gas developments in
communities where the process is established such as the United States and Australia (Short &
Szolucha, 2019). The subsequent overturning of a local planning decision at PNR which was rejected on
the basis of noise and visual impact, further exacerbates a feeling of powerlessness and a feeling of

being treated as ‘collateral damage’ has summarised in the study by Short and Szolucha (2019, p. 268).
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5.2 Survey

The Adult Psychiatric Morbidity Survey also known as the National Study on Health and Wellbeing
collects data every seven years “finding out how the everyday stresses, strains and joys affect the
health of people living in England” (NHS Digital, 2016). Mental health is measured through the
experiences of common mental disorders (CMDs) which includes: low mood; loss of interest and
enjoyment of ordinary things; impaired emotional well-being and behaviour; impaired physical well-
being and behaviour; generalised anxiety disorder; panic disorder; phobias and obsessive-compulsive
disorder. Among 16-64-year olds in 2016, 23.1% of women and 14.6% of men have experienced a CMD

and CMDs are more common among women in every age category (McManus et al., 2016).

Data from the Lancashire borough’s clinical commissioning groups (CCGs) which commission the NHS
services for the area they are responsible for, found all but one borough has a higher number of
residents experiencing CMDs, than the national average (Figure 5). This is not direct evidence fracking
has impacted mental health in Lancashire but an important consideration. Four sites had already been
developed and then decommissioned not reaching further than the exploratory stage when this survey
was conducted. This evidence also came before the planning permission rejection and then overturning
at the Rosearce and PNR sites and subsequent protests. But the evidence does suggest there are more

people in Lancashire experiencing CMDs than the national average.

NHS Blackpool CCG

NHS Blackburn With Darwen CCG 1
NHS East Lancashire CCG
Lancashire and South Cumbria NHS region 17.5 ¥
NHS West Lancashire CCG 17.1
NHS Greater Preston CCG
NHS Chorley And South Ribble CCG

NHS Fylde & Wyre CCG 16.4, 9

England

NHS Lancashire North CCG

Figure 5. Estimated prevalence of common mental health disorders by CCG in Lancashire, all people, 16-74,
2014/15. (Source: Gadsby, 2017)

The survey sample consisted of 41 respondents all living within the county of Lancashire, a summary
report of the finding for the survey can be seen in Appendices. The average age of respondents was

typically middle-aged, over 75% were plus 55 years old (Figure 6).
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Which age group describes you?

Which age group describes you?

Number of Responses

Total

16- 34 3 (7.3%)

35-54 7 (17.1%)
55-64 14 (34.1%)
65+ 17 (41.5%)

41 (100.0%)

T T T T 1
0.0% 10.0% 20.0% 30.0% 40.0% 50.0 %

Figure 6. Age distribution of respondents, percentage of sample (Source: own creation)

Respondents' gender was again unbalanced with a larger majority self-identifying as female (plus 70%)
(Figure 7). With the sample being found through opposition networks, it makes sense the majority
would be female, there is evidence less women (31.5%) than men (58%) supported fracking in the UK
(Andersson-Hudson et al., 2016). Szolucha (2016) also found that women took leading positions in the
majority of the anti-fracking groups in Lancashire playing prominent roles throughout the planning

process and in the protests and campaigning.

Which option describes you?

Which option describes you?

Number of Responses

Male

Female

Other

Prefer not to answer
Total

12 (29.3%)
29 (70.7%)
0 (0.0%)
0 (0.0%)
41 (100.0%)

Male

Female

Other

Prefer not to answer

T T T 1
0.0% 200% 400% 60.0 % 80.0%

Figure 7. Self-identified gender distribution of respondents, percentage of sample (Source: own creation)

A defining question was whether or not fracking concerned them. Here a majority of 96.1% stated that
fracking in the area concerned them with 2.4%, stating it does not or they are undecided, again not

surprising due to the sample. In a study by Lai et al. (2017) it was found that those who opposed
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fracking, experienced negative impacts on their psychological health and well-being compared to
proponents of fracking who associated the process with benefits to self and community. That said, the
study by Short and Szolucha (2019) in Lancashire, found that both opponents and proponents voiced

negative impacts on their psychological health and wellbeing.

Of those who were concerned by the process, they were asked to check the potential impacted areas
they were concerned about at two points in time, first when fracking was announced prior to the June
2015 planning permission rejection, where opposition activists were granted a brief reprieve and when
exploratory drilling began after the local planning rejection was overturned. Almost half of all
respondents (42.5%) stated their concerns had changed since the exploratory drilling started. A

comparison of respondents' concerns prior to and after exploratory drilling can be seen in Figure 8.

B Planning [ Exploration

100.0%
75.0%
50.0%
25.0%
0.0%

Social well- Community Policing and Democracy Relationship Gender

being and impacts intimidation hetween gas relation

health company and impacts

local residents  (inequalities)

Figure 8. Concerns for areas being negatively impacted by fracking at the planning and exploration stages.
Percentage per concern shown at planning (stage 1) and exploration (stage2) (Source: own creation)

What can be seen here is a change in respondents’ concerns after the planning permission rejection by
the county council, which was then overturned allowing for the development to proceed. A change in
policing and intimidation and democracy can be seen, the respondents whose concerns changed will be
aware of the decision to approve the development despite a local democratic decision to refuse this,
also many will have seen a heavy police presence protecting the interests of the shale gas development,

as protests were ramped up, as equipment was delivered to site.

One of the biggest contradictions in the overturning of the local planning decision was the UK
government's commitment to the Northern Powerhouse. This was the government’s attempt to

address spatial disparities of the north-south divide allowing for devolved local governments to
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counterbalance London (Lee, 2017). The Conservative Party has a poor record in the North of England,
memories of economic and regional policies under Thatcherism, which devastated the northern
industries including coal mining and ship building, are still present in the mind of northerners (Randall,
2009). The Northern Powerhouse was devised to address these, giving more economic and political
power back to the north. The overturning of a local democratic planning decision contradicts the vision
of a Northern Powerhouse creating distrust in the government and a belief that fracking would be

pushed despite the consequences to local communities.

The police presence around the site at PNR increased as protests increased after the decision to
overturn the local planning decision and arrival of equipment to the site. Short et al. (2015) found that
of those attending direct action against fracking in the UK, 76% had interacted or witnessed interactions
with the police or experienced or witnessed excessive use of force and 81% witnessed unnecessary
arrests. There was a sense from protestors and residents that the police presence was there to protect

the interests of Cuadrilla, not the people of Lancashire (Short et al., 2015).

Respondents were asked about their experiences of Common Mental Disorders for the periods: before
being aware of fracking; when fracking was announced (before planning permission was rejected); and
after exploratory drilling started. Only 26.8% of respondents had previously experienced a CMD before
being aware of the plan to frack in Lancashire, with 58.5% stating they have experienced a CMD since
fracking was announced, that is 32% of respondents experiencing a CMD having never experienced one
prior. Of those experiencing symptoms 96% said that their symptoms continued when exploratory
drilling started, so almost five years later those respondents are still suffering a CMD. At this point
respondents are asked only if they have experienced symptoms and not whether these can be

attributed to fracking, it is fair to assume that CMDs can be attributed to many factors.

Of the eight CMDs listed the most common experienced prior to exploratory drilling started were low
mood and generalised anxiety disorder at 72% and 76% respectively (Figure 9). Again, both low mood
and generalised anxiety disorder (GAD) were most commonly experienced after drilling started,
however low mood topped the list with 76% and GAD with 72%. Anxiety may well have been higher
prior to the start of drilling, as protestors continued to fight the threat of fracking, concerned what
consequences of fracking may bring. This could explain the higher rate of low mood after the drilling
started, a realisation the process has begun, and environmental impacts are being experienced (noise,

traffic and land use change).
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Figure 9. Common mental disorders experienced at the planning and exploration stages. Percentage per CMD
shown at planning (stage 1) and exploration (stage2) (Source: own creation)

What was worrying about those experiencing symptoms 76% said they had not sought medical help.
This may be in line with the current trend for not seeking help and the stigmatisation of mental health
alternatively respondents may have felt their symptoms were not severe enough to justify professional
help. 100% of respondents reporting a CMD over the planning and exploration stages of fracking at PNR

stated fracking in Lancashire had caused or worsened their symptoms.

Finally, respondents were asked whether there were any events related to the shale gas developments,
which had had a negative impact on their mental health. This was an open-ended question which
allowed for respondents to detail their experiences, all but three respondents could attribute
something related to the development which negatively impacted their mental health. Most of the
responses could be categorised into the types of impacts identified by Szolucha (2016) the percentage
of these can be seen below in Figure 10. Over half of respondents made some mention of a policing and

intimidation event which had negatively impacted their mental health.

“The absolutely dreadful policing of peaceful protest. Very frustrating to see people supposedly charged

with the protection of the community but actually doing the polar opposite.” (Respondent 4)

“Aggressive policing. General sense of corruption between the police and Cuadrilla.” (Respondent 20)

Second highest core impact mentioned was social well-being and health (23.1%) the majority of
concerns were related to the commencing of drilling at the site and the perceived environmental

degradation which in turn would impact human health and well-being.

“The start of the frack, sadness as the flaring causes cancer in USA, also impact of methane in

atmosphere affecting climate.” (Respondent 8)
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“I worry about the countryside being polluted.” (Respondent 23)

A fifth of respondents made mention of a democratic event having impacted their mental health
negatively, more specifically the overturning of the local planning decision by the government which
ignored legitimate planning concerns raised by residents and the local council. This is in line with the
findings of Aryee et al. (2020), that found a significant proportion of residents living close to
developments in the UK, reported high levels of stress due interactions with decision makers and the
industry. This links back to the environmental justice framework where the issues of policing and
intimidation and democracy can be seen as procedural injustices and social well-being and health as

distributive injustice.

“I have felt both powerless and enraged and have felt unseen and unheard. The folly and dangers of
fracking, its effect on the land and the overriding of people has meant | have alternated between
apoplectic rage and despair. The enforcement of fracking by large contingents of police has filled me

with a feeling of injustice.” (Respondent 9)

“The overturning of LCC decision to not allow fracking which is undemocratic caused me to question
everything | had always believed in regarding the Government and their adherence to democracy and
their role in protecting the electorate from harm. This caused anger, but also a sense of bewilderment,

betrayal and anxiety and led to obsessive thoughts and behaviour” (Respondent 36)

Community impacts

0,
2.6% Social well-being and
Democracy 23.1%
. (]
20.5%

Policing and intimidation
53.8%

Figure 10. Specific impacts mentioned which negatively impacted the respondents’ mental health. (Source: own
creation)
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6 Discussion

The issues surrounding fracking were a big inspiration for me to go into further study. Living within the
region that has been impacted by the process of shale gas developments, | was concerned about the
perceived environmental and social injustices and | hold a particular interest in mental health having
lived with a mental health condition most of my adult life. My research methods were designed to build
on previous work and be used to continue to evidence the mental health impacts of the developments
through the stages of fracking. Fracking may have halted once again at the exploration stage with its
future in the UK in doubt however there are lessons to be learnt and recommendations to be made for

future energy extraction or production developments including renewables.
6.1 Environmental Impact Assessments

One of the biggest failures in the shale gas development process has been the lack of assessment on
the possible health and well-being impacts on communities. A failure of developers and government to
identify potential health and well-being impacts meant it impossible to mitigate against these. The EIA
used did touch on some social impacts but in no way enough detail and psychological impacts were not
explored (Szolucha, 2016). Had alternatives such as a Health Impact Assessments or Social Impact
Assessment been carried out, they may have noted that Lancashire has a higher than average rate of
people experiencing poor mental health and the potential for the developments to further impact on
this. The evidence suggests the development at Preston New Road has had a significant impact on local
residents’ mental health this being mainly down to failures addressing the concerns of residents. For
future developments, be it extreme energy extraction or renewables, their needs to be clear guidance
from the government that social and health impacts are to be considered currently there is no

legislative framework for institutions or industry to examine these.
6.2 Local democracy

Democracy was a major concern of respondents as being negatively impacted by fracking, this
increased from the planning stage to the exploration stage due to the overturning of the local planning
decision by the central government. Of those residents who experienced a CMD, many stated that the
overturning of the local planning decision was a defining factor that impacted their mental health. In
the case of any future energy extraction or production developments to mitigate against any potential
mental health impacts on local residents, local democracy must prevail and local planning decisions

adhered to.
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6.3 Policing and intimidation

Similar to democracy, policing and intimidation also increased in concern from the planning to
exploratory stage (Figure 8). Policing and intimidation were also high on the list of events having a
negative impact on mental health. The situation in Lancashire was unprecedented, not many local
planning decisions have been overturned by central government and with an established and mobilised
opposition it was likely they would voice their concern through protest. What was just as unexpected as
the overturning was the level of policing which was seen in the county. In future one would hope that
concerned residents would be able to express their anger without the fear of police brutality and

intimidation, which would go some way to limit mental health impacts.
6.4 Mental health support

What can be seen from the relatively small sample is the majority have experienced some CMD and
they attribute these to fracking and these impacts are experienced before environmental and physical
health impact, often from the moment a shale gas development is proposed. Lancashire has a higher
than average rate of individuals who experience CMDs (Gadsby, 2017), pushing an industry that has
documented environmental and physical health impacts does not bode well for the community. In the
UK, mental health services have been starved of funding over the past 10 years, under austerity
measures imposed by the Conversation government and accessing support is harder than ever (Ryan,
2020). According to the UK’s Department of Health and Social Care (2011), one in four people
experience mental health problems with half of all adults experiencing one episode of depression in
their lifetime. The issues surrounding mental health support or a lack thereof, are far too many to
address in this thesis but is important to acknowledge on top of societal drivers of poor mental health,
future energy extraction according to this research will impact mental health of individuals negatively

and support is urgently needed to address this in the UK.
6.5 Further research

The majority of research | have found related to mental health and shale gas developments in the UK
have called for further research into the impacts on communities (Aryee et al., 2020; Short & Szolucha,
2019; Szolucha, 2016). Full scale extraction and production may not now take place at PNR or within the
UK, however these developments will go through the decommissioning and restoration stage. This still
has the potential to have impacts on communities, and residents will want to see land used for these
developments returned safely to its previous state. | would recommend mental health impacts are

continued to be monitored through research, to measure an improvement or decline. There is always
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the potential that the industry gets a reprieve from the UK government to some of the issues

highlighted regarding Brexit and the recent pandemic, this is further reasoning for continued research.
6.6 Limitations

The online survey was developed as an alternative to interviewing, where | had hoped to identify a
small sample of residents living close to PNR and attain an in-depth understanding of the impact the
development has had on their mental health. | developed a different approach with the online survey
mainly due to the limitations caused by the pandemic. Based on the finding of Hirsch et al. (2018) in
which they concluded that the majority of research into this field was qualitative, | believed it could be
valuable to collect quantitative data on the numbers of individuals and symptoms they experience. A
larger, truly representative sample would have been preferred but given the short turn around and the
inability to travel during the pandemic | was restricted to online contacts. As mentioned, with
environmental justice cases a certain level of trust needs to be built for individuals being studied to
volunteer their experiences, having no face to face contact likely impacted the ability to build a trusting
relationship with those | wished to study. There is also evidence of avoidance Aryee et al. (2020) found
when requesting interviews some said of others, that their stress was too high, and they wished not to
talk about it, also that proponents of fracking were likely to deny any stress. It is possible mental health

impacts are underreported in this study and others.

| collected location data with the aim of utilising this to calculate the distance of respondents from
shale gas developments in Lancashire, particularly the main active site PNR. This would enable an
analysis of whether distance from a development was a factor in the CMDs experienced, also helping to
clarify which development a respondent was closer to and at which stage the development is at.
However, there was concern from residents regarding the reason for collecting this and given what |
knew of the mistrust and intimidation of activists, this was made optional. A standard disclaimer was
provided and information regarding my credentials as a student and researcher were given to further
reassure respondents. It was important respondents felt confident they could not easily be identified,
and that data would not be shared or accessible. Unfortunately, due to the small sample and a lack of

location data provided this was not possible but something to consider for further research.
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7 Conclusion

From this research there is evidence that fracking in Lancashire, driven by the government’s ‘all out for
shale’ policy has impacted the mental health of residents. Despite this coming from a relatively small
sample, this acts as an exploratory study on a subject with little evidence, which raises key questions for
further research. The evidence | have gathered does show that residents have experienced common
mental disorders (CMDs) and attributed these to fracking. From analysis of the case through an
environmental justice lens, there are issues related to the distributive, recognition and procedural
justice. There are links between the impacts identified by the sample, as having impacted their mental
health negatively and the environmental justice framework. Such as the uneven distribution of
environmental, social and health burdens linked to Szolucha (2016) social well-being and health impact
concern. Including the procedural injustice of limiting powers of local authorities with regards to shale
gas developments and overturning of local planning decisions by government, which link to the policing

and intimidation and democracy impacts experienced by the sample.

It is important that research into this field continues, despite the moratorium on shale gas extraction,
exploratory drilling can still take place and applications for shale gas developments are still being heard
by local planning committees. Even if an outright ban on the process were to be called today, these
sites still need to go through a decommissioning and restoration stage, how and when this is done can
further impact the community negatively. There is a need for policymakers, planners and local
authorities to be considering mental health impacts of similar energy extraction or generation
developments, as early as the planning stage to mitigate against these if possible. Through the use of
environmental justice theory and the identified injustices related to shale gas developments, a case can

be built for further research into environmental injustices and their impact on mental health.

37



8 References

Ainscough, C. (2019, February 6). Fracking in Lancashire: Timeline of events as Cuadrilla calls for the
fracking tremor limit to be relaxed. Lancashire Post.
https://www.lep.co.uk/news/environment/fracking-lancashire-timeline-events-cuadrilla-calls-

fracking-tremor-limit-be-relaxed-136383

Ambrose, J. (2019, November 2). Fracking halted in England in major government U-turn. The Guardian.
https://www.theguardian.com/environment/2019/nov/02/fracking-banned-in-uk-as-

government-makes-major-u-turn

Ambrose, J. (2020, July 27). British fracking firm to challenge ‘de facto ban’ on shale gas projects. The
Guardian. https://www.theguardian.com/environment/2020/jul/27/uk-fracking-firm-ban-on-

shale-gas-aurora-altcar-moss

Andersson-Hudson, J., Knight, W., Humphrey, M., & O’Hara, S. (2016). Exploring support for shale gas
extraction in the United Kingdom. Energy Policy, 98, 582—-589.

https://doi.org/10.1016/j.enpol.2016.09.042

Aryee, F., Szolucha, A., Stretesky, P. B., Short, D., Long, M. A,, Ritchie, L. A., & Gill, D. A. (2020). Shale
Gas Development and Community Distress: Evidence from England. International Journal of
Environmental Research and Public Health, 17(14), 5069.

https://doi.org/10.3390/ijerph17145069

Bell, D. (2004). Environmental Justice and Rawls’ Difference Principle. Environmental Ethics, 26(3), 287—

306. https://doi.org/10.5840/enviroethics200426317

British Geological Survey. (n.d.). Earthquakes induced by Hydraulic Fracturing Operations near
Blackpool, UK. British Geological Survey. Retrieved 28 September 2020, from

https://earthquakes.bgs.ac.uk/research/BlackpoolEarthquakes.html

38



Buranyi, S. (2020, February 7). A trade deal with Trump’s America would shred Britain’s climate
ambitions. The Guardian. https://www.theguardian.com/commentisfree/2020/feb/07/trade-

deal-trump-america-uk-climate-ambitions-2050

Clark, G. (2018a, January 25). Energy Policy Statement made on 25 January 2018 Statement UIN
HCWS428. Written Questions, Answers and Statements. https://questions-

statements.parliament.uk/written-statements/detail/2018-01-25/HCWS428

Clark, G. (2018b, May 17). Energy Policy Statement made on 17 May 2018 Statement UIN HCWS690.
Written Questions, Answers and Statements. https://questions-

statements.parliament.uk/written-statements/detail/2018-05-17/HCWS690

Clark, W. C., & Dickson, N. M. (2003). Sustainability Science: The Emerging Research Program.
Proceedings of the National Academy of Sciences of the United States of America, 100(14),

8059-8061. JSTOR.

Clough, E., & Bell, D. (2016). Just fracking: A distributive environmental justice analysis of
unconventional gas development in Pennsylvania, USA. Environmental Research Letters, 11(2),

025001. https://doi.org/10.1088/1748-9326/11/2/025001

Colborn, T., Kwiatkowski, C., Schultz, K., & Bachran, M. (2011). Natural Gas Operations from a Public
Health Perspective. Human and Ecological Risk Assessment: An International Journal, 17(5),

1039-1056. https://doi.org/10.1080/10807039.2011.605662

Committee on Climate Change. (2013). Reducing the UK’s carbon footprint and managing
competitiveness risks (pp. 1-108). Committee on Climate Change.

https://www.theccc.org.uk/publication/carbon-footprint-and-competitiveness/

Committee on Climate Change. (2020). Reducing UK emissions Progress Report to Parliament (pp. 1—

195). Committee on Climate Change. https://d423d1558e1d71897434.b-cdn.net/wp-

39



content/uploads/2020/06/Reducing-UK-emissions-Progress-Report-to-Parliament-Committee-

on-Cli.._-002-1.pdf

Conservative and Unionist Party. (2017). Forward Together: Our Plan for a Stronger Britain and a
Prosperous Future. The Conservative and Unionist Party Manifesto 2017 (pp. 1-84).
Conservative Party.

http://ucrel.lancs.ac.uk/wmatrix/ukmanifestos2017/localpdf/Conservatives.pdf

Cotton, M. (2017). Fair fracking? Ethics and environmental justice in United Kingdom shale gas policy
and planning. Local Environment, 22(2), 185-202.

https://doi.org/10.1080/13549839.2016.1186613

Department for Business, Energy & Industrial Strategy. (2017). Energy and Climate Change Public
Attitude Tracker (No. 22; pp. 1-16). Department for Business, Energy & Industrial Strategy.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_dat

a/file/634723/pat-wave-22-summary-report.pdf

Department for Business, Energy & Industrial Strategy. (2019, March 12). Guidance on fracking:
Developing shale gas in the UK. GOV.UK. https://www.gov.uk/government/publications/about-

shale-gas-and-hydraulic-fracturing-fracking/developing-shale-oil-and-gas-in-the-uk

Department of Health and Social Care. (2011, February 2). No Health Without Mental Health: A cross-
government outcomes strategy. GOV.UK. https://www.gov.uk/government/publications/no-

health-without-mental-health-a-cross-government-outcomes-strategy

Downey, L., & Van Willigen, M. (2005). Environmental Stressors: The Mental Health Impacts of Living
Near Industrial Activity. Journal of Health and Social Behavior, 46(3), 289—-305.

https://doi.org/10.1177/002214650504600306

40



Drohan, P. J., Brittingham, M., Bishop, J., & Yoder, K. (2012). Early Trends in Landcover Change and
Forest Fragmentation Due to Shale-Gas Development in Pennsylvania: A Potential Outcome for
the Northcentral Appalachians. Environmental Management, 49(5), 1061-1075.

https://doi.org/10.1007/s00267-012-9841-6

Energy Policy Tracker. (2020). Energy Policy Tracker—Track funds for energy in recovery packages.

Energy Policy Tracker. https://www.energypolicytracker.org/

Evans, S. (2019, October 13). Analysis: UK renewables generate more electricity than fossil fuels for first
time. Carbon Brief. https://www.carbonbrief.org/analysis-uk-renewables-generate-more-

electricity-than-fossil-fuels-for-first-time

Finkel, M. L., & Hays, J. (2016). Environmental and health impacts of ‘fracking’: Why epidemiological
studies are necessary. Journal of Epidemiology and Community Health, 70(3), 221.

https://doi.org/10.1136/jech-2015-205487

Fracking: Cuadrilla removes equipment from Lancashire site. (2019, September 30). BBC News.

https://www.bbc.com/news/uk-england-lancashire-49879291

Gadsby, D. (2017). Mental health and work. Supporting evidence and key findings for Lancashire-14 (pp.
1-9). Lancashire County Council. https://www.lancashire.gov.uk/media/902354/mental-health-

wap-jsna-2017.pdf

Gregory, K. B., Vidic, R. D., & Dzombak, D. A. (2011). Water Management Challenges Associated with
the Production of Shale Gas by Hydraulic Fracturing. Elements, 7(3), 181-186.

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

Griffiths, J. (2019). Fracking in the UK: Expanding the application of an environmental justice frame.

Local Environment, 24(3), 295-309. https://doi.org/10.1080/13549839.2019.1566891

41



Gye, H. (2020, February 21). Government lets fracking companies drill exploratory wells despite ban on
extracting shale gas. Inews.Co.Uk. https://inews.co.uk/news/politics/government-lets-fracking-

companies-drill-exploratory-wells-despite-ban-on-extracting-shale-gas-400692

Harvey, F. (2020, July 15). Governments put ‘green recovery’ on the backburner. The Guardian.

https://www.theguardian.com/environment/2020/jul/15/governments-put-green-recovery-on-

the-backburner

Hayhurst, R. (2020, June 18). “Fracking is over” — UK energy minister. DrillOrDrop.

https://drillordrop.com/2020/06/18/fracking-is-over-uk-energy-minister/

Heinberg, R. (2013). Snake oil: How fracking’s false promise of plenty imperils our future. Post Carbon

Institute.

Hirsch, J. K., Bryant Smalley, K., Selby-Nelson, E. M., Hamel-Lambert, J. M., Rosmann, M. R., Barnes, T.
A., Abrahamson, D., Meit, S. S., GreyWolf, |., Beckmann, S., & LaFromboise, T. (2018).
Psychosocial Impact of Fracking: A Review of the Literature on the Mental Health Consequences
of Hydraulic Fracturing. International Journal of Mental Health and Addiction, 16(1), 1-15.

https://doi.org/10.1007/s11469-017-9792-5

House of Lords. (2018). Brexit: Energy security (No. 63; pp. 1-67). European Union Committee.

https://publications.parliament.uk/pa/ld201719/ldselect/Ideucom/63/63.pdf

Howarth, R. W., Ingraffea, A., & Engelder, T. (2011). Should fracking stop? Nature, 477(7364), 271-275.

https://doi.org/10.1038/477271a

llles, J., Davidson, J., & Matthews, R. (2014). Environmental neuroethics: Changing the environment—
changing the brain Recommendations submitted to the Presidential Commission for the Study
of Bioethical Issues. Journal of Law and the Biosciences, 1(2), 221-223.

https://doi.org/10.1093/jlb/Isu015

42



Jacquet, J. B. (2014). Review of Risks to Communities from Shale Energy Development. Environmental

Science & Technology, 48(15), 8321-8333. https://doi.org/10.1021/es404647x

Kates, R. W., Clark, W. C,, Corell, R., Hall, J. M., Jaeger, C. C., Lowe, |., McCarthy, J. J., Schellnhuber, H. J.,,
Bolin, B., Dickson, N. M., Faucheux, S., Gallopin, G. C., Griibler, A., Huntley, B., Jager, J., Jodha,
N. S., Kasperson, R. E., Mabogunje, A., Matson, P., ... Svedin, U. (2001). Sustainability Science.

Science, 292(5517), 641-642. https://doi.org/10.1126/science.1059386

Labour Party. (2017). For the Many not the Few. The Labour Party Manifesto 2017 (pp. 1-124).

https://labour.org.uk/wp-content/uploads/2017/10/labour-manifesto-2017.pdf

Lai, P.-H., Lyons, K. D., Gudergan, S. P., & Grimstad, S. (2017). Understanding the psychological impact
of unconventional gas developments in affected communities. Energy Policy, 101, 492-501.

https://doi.org/10.1016/j.enpol.2016.11.001

Le Quéré, C., Jackson, R. B., Jones, M. W., Smith, A. J. P., Abernethy, S., Andrew, R. M., De-Gol, A. J.,
Willis, D. R., Shan, Y., Canadell, J. G., Friedlingstein, P., Creutzig, F., & Peters, G. P. (2020).
Temporary reduction in daily global CO2 emissions during the COVID-19 forced confinement.

Nature Climate Change, 10(7), 647—653. https://doi.org/10.1038/s41558-020-0797-x

Lee, N. (2017). Powerhouse of cards? Understanding the ‘Northern Powerhouse’. Regional Studies,

51(3), 478-489. https://doi.org/10.1080/00343404.2016.1196289

MacKay, D. J. C., & Stone, T. J. (2013). Potential Greenhouse Gas Emissions Associated with Shale Gas
Extraction and Use (pp. 1-49). Department of Energy & Climate Change.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_dat

a/file/237330/MacKay_Stone_shale_study_report_09092013.pdf

McGrath, M. (2020, June 22). Planting new forests ‘can do more harm than good’. BBC News.

https://www.bbc.com/news/science-environment-53138178

43



McManus, S., Bebbington, P., Jenkins, R., & Brugha, T. (2016). Mental Health and Wellbeing in England:
Adult Psychiatric Morbidity Survey 2014 (pp. 1-405). NHS Digital.

https://files.digital.nhs.uk/pdf/q/3/mental_health_and_wellbeing_in_england_full_report.pdf

Meng, Q. (2017). The impacts of fracking on the environment: A total environmental study paradigm.
Science of The Total Environment, 580, 953-957.

https://doi.org/10.1016/j.scitotenv.2016.12.045

Morris, J. (2014, April 26). Texas family plagued with ailments gets $3M in fracking judgment. CNN.

https://www.cnn.com/2014/04/25/justice/texas-family-wins-fracking-lawsuit/index.html

Muncie, E. (2020). ‘Peaceful protesters’ and ‘dangerous criminals’: The framing and reframing of anti-
fracking activists in the UK. Social Movement Studies, 19(4), 464—481.

https://doi.org/10.1080/14742837.2019.1708309

NHS Digital. (2016, September 29). Adult Psychiatric Morbidity Survey: Mental Health and Wellbeing,
England, 2014. GOV.UK. https://www.gov.uk/government/statistics/adult-psychiatric-

morbidity-survey-mental-health-and-wellbeing-england-2014

Norwegian Ministry of Petroleum and Energy. (2019, January 4). The EEA Agreement and Norwegian
energy policy. Energifakta Norge. https://energifaktanorge.no/en/eu-lovgivning/eos-avtalen-

og-norsk-energipolitikk/

Office for National Statistics. (2015). Labour Force Survey (LFS) QM| (pp. 1-14). Office for National
Statistics.
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemploy

eetypes/methodologies/labourforcesurveylfsqmi

44



Perraudin, F. (2016, December 9). Anti-fracking activist spared jail after refusing to pay court £55,000.
The Guardian. https://www.theguardian.com/environment/2016/dec/09/anti-fracking-activist-

spared-jail-after-refusing-to-pay-court-55000

Priestley, S. (2020). Shale gas and fracking. House of Commons Library Briefing Paper Number CBP 6073
(pp. 1-35). House of Commons Library. https://commonslibrary.parliament.uk/research-

briefings/sn06073/

Randall, N. (2009). No Friends in the North? The Conservative Party in Northern England. The Political

Quarterly, 80(2), 184—192. https://doi.org/10.1111/j.1467-923X.2009.01977.x

Redmond, H., & Faulkner, K. (2013). Submission on the Camden Gas Project Stage 3 Northern Expansion
(pp. 1-10). Doctors for the Environment Australia Inc.
https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?Att

achRef=SSD-5848%2120190227T045643.564%20GMT

Ryan, F. (2020, August 26). The deterioration of Britain’s mental health can no longer be ignored |
Frances Ryan. The Guardian.
https://www.theguardian.com/commentisfree/2020/aug/26/deterioration-britain-mental-

health-support

Sadler, B. (1996). Environmental assessment in a changing world: Evaluating practice to improve

performance. Canadian Environmental Assessment Agency.

Schlosberg, D. (2003). The justice of environmental justice: Reconciling equity, recognition, and
participation in a political movement. In A. Light & A. De-Shalit (Eds.), Moral and Political

Reasoning in Environmental Practice (pp. 77-106). MIT Press.

Schlosberg, D. (2004). Reconceiving Environmental Justice: Global Movements And Political Theories.

Environmental Politics, 13(3), 517-540. https://doi.org/10.1080/0964401042000229025

45



Schlosberg, D. (2007). Defining Environmental Justice: Theories, Movements, and Nature. Oxford

University Press. https://doi.org/10.1093/acprof:0s0/9780199286294.001.0001

Schlosberg, D. (2013). Theorising environmental justice: The expanding sphere of a discourse.

Environmental Politics, 22(1), 37-55. https://doi.org/10.1080/09644016.2013.755387

Shonkoff, S. B. C., Hays, J., & Finkel, M. L. (2014). Environmental Public Health Dimensions of Shale and
Tight Gas Development. Environmental Health Perspectives, 122(8), 787—795.

https://doi.org/10.1289/ehp.1307866

Short, D., Elliot, J., Norder, K., Lloyd-Davies, E., & Morley, J. (2015). Extreme energy, ‘fracking’ and
human rights: A new field for human rights impact assessments? The International Journal of

Human Rights, 19(6), 697—736. https://doi.org/10.1080/13642987.2015.1019219

Short, D., & Szolucha, A. (2019). Fracking Lancashire: The planning process, social harm and collective

trauma. Geoforum, 98, 264-276. https://doi.org/10.1016/j.geoforum.2017.03.001

Sonnichsen, N. (2020a, June 19). Primary energy consumption in the United Kingdom (UK) 2018-2019,
by fuel. Statista. https://www.statista.com/statistics/332528/primary-energy-consumption-by-

fuel-in-the-united-kingdom-uk/

Sonnichsen, N. (2020b, June 23). Consumption of natural gas in the United Kingdom (UK) 2003-20189.
Statista. https://www.statista.com/statistics/265393/natural-gas-consumption-in-the-united-

kingdom/

Soénnichsen, N. (2020c, September 2). Natural gas production in the United Kingdom (UK) 2003-20189.
Statista. https://www.statista.com/statistics/332211/united-kingdom-uk-natural-gas-

production/

46



Sovacool, B. K. (2014). Cornucopia or curse? Reviewing the costs and benefits of shale gas hydraulic
fracturing (fracking). Renewable and Sustainable Energy Reviews, 37, 249-264.

https://doi.org/10.1016/j.rser.2014.04.068

Svarstad, H., & Benjaminsen, T. A. (2020). Reading radical environmental justice through a political

ecology lens. Geoforum, 108, 1-11. https://doi.org/10.1016/j.geoforum.2019.11.007

Szolucha, A. (2016). The Human Dimension of Shale Gas Developments in Lancashire, UK: Towards a

social impact assessment. Anna Szolucha.

UK Government. (2014, January 13). Local councils to receive millions in business rates from shale gas
developments. GOV.UK. https://www.gov.uk/government/news/local-councils-to-receive-

millions-in-business-rates-from-shale-gas-developments

UK Government. (2019, November 2). Government ends support for fracking. GOV.UK.

https://www.gov.uk/government/news/government-ends-support-for-fracking

Vaughan, A. (2015, June 29). Fracking application rejected by Lancashire county council. The Guardian.

https://www.theguardian.com/environment/2015/jun/29/fracking-application-cuadrilla-

rejected-lancashire-county-council

Vaughan, A. (2017, October 2). Slinging mud: Inside (and outside) the UK’s biggest fracking site. The
Guardian. https://www.theguardian.com/business/2017/oct/02/lancashire-fracking-theresa-

may-fylde-cuadrilla-site

Walker, G. P. (2012). Environmental justice. Concepts, Evidence and Politics. Routledge.

Watterson, A., & Dinan, W. (2016). Health Impact Assessments, Regulation, and the Unconventional
Gas Industry in the UK: Exploiting Resources, Ideology, and Expertise? NEW SOLUTIONS: A
Journal of Environmental and Occupational Health Policy, 25(4), 480-512.

https://doi.org/10.1177/1048291115615074

47



9 Appendices

9.1 Survey results

Impact of fracking policy on mental well-being

Answer Count: 41

Which option describes you?

Which option describes you? Number of Responses
Male 12 (29.3%)
Female 29 (70.7%)
Other 0 (0.0%)
Prefer not to answer 0 (0.0%)
Total 41 (100.0%)
Male
Female
Other+
Frefer not to answer+
0.0% 20.0 % 40.0% 60.0 % 30.0 %
»
Mean Standard Deviation
Which option describes you? 1.7 0.5
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Which age group describes you?

Which age group describes you? Number of Responses

16-34 3(7.3%)
35-54 7 (17.1%)
55 - 64 14 (34.1%)
65+ 17 (41.5%)
Total 41 (100.0%)

0.0% 10.0 % 20.0% 30.0% 40.0 % 50.0 %
o
Mean Standard Deviation
Which age group describes you? 3.1 0.9
Does fracking within Lancashire concern you?
Does fracking within Lancashire concern Number of
you? Responses
Yes 39 (95.1%)
No 1 (2.4%)
Undecided 1(2.4%)
Total 41 (100.0%)
Yes
Mo
Undecided
T T T T T 1
0.0% 200%  40.0% 60.0 % 80.0%  100.0%
A
Mean Standard Deviation
Does fracking within Lancashire concern you? 1.1 0.3
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In a study titled ‘The human dimensions of shale gas developments in Lancashire,

UK’ by Anna Szolucha, six core areas were identified as being impacted by

fracking in Lancashire.

Which of the following were you concerned about being negatively impacted by
fracking, when it was announced fracking it would take place in Lancashire (prior
to the June 2015 planning permission rejection)?

*you may tick multiple answers

In a study titled ‘The human dimensions of shale gas
developments in Lancashire, UK’ by Anna Szolucha,
six core areas were identified as being impacted by
fracking in Lancashire.

Which of the following were you concerned about
being negatively impacted by fracking, when it was
announced fracking it would take place in Lancashire
(prior to the June 2015 planning permission rejection)?

*you may tick multiple answers

Number of
Responses

Social well-being and health

Community impacts

Policing and intimidation

Democracy

Relationship between gas company and local residents
Gender relation impacts (inequalities)

None of the above

Total

39 (97.5%)
36 (90.0%)
26 (65.0%)
32 (80.0%)
22 (55.0%)
2 (5.0%)
0 (0.0%)
157
(392.5%)

Social well-beingand ...

Communityimpacts

Folicing and intimidat...

Demaocracy

Relationship between g...

Gender relation impact...

None of the above

T T T T 1
0.0% 20.0% 40.0 % 60.0 % 20.0% 100.0 %

Standard
Mean  Deviation
In a study titled ‘The human dimensions of shale gas developments in Lancashire, UK’ by Anna Szolucha, six core areas
were identified as being impacted by fracking in Lancashire.
Which of the following were you concerned about being negatively impacted by fracking, when it was announced fracking
it would take place in Lancashire (prior to the June 2015 planning permission rejection)?
*you may tick multiple answers 2.8 1.4
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Have your concerns changed since exploratory drilling started at Preston New

Road?

Have your concerns changed since exploratory
drilling started at Preston New Road?

Number of
Responses

Yes
No
Total

17 (42.5%)
23 (57.5%)
40 (100.0%)

0.0% 200% 400 % 60.0 %

Mean Standard Deviation

Have your concerns changed since exploratory drilling started at Preston New Road?

If yes, which concerns you most now?

If yes, which concerns you most now?

Number of
Responses

Social well-being and health

Community impacts

Policing and intimidation

Democracy

Relationship between gas company and local
residents

Gender relation impacts (inequalities)

Total

15 (83.3%)
13 (72.2%)
15 (83.3%)
16 (88.9%)

8 (44.4%)
1 (5.6%)
68 (377.8%)

Social well-beingand ...

Communityimpacts

Folicing and intimidat...

Democracy

Relationship between g...

Gender relation impact...

1.6 0.5

T T T T 1
200% 400 % 60.0 % 20.0% 1000 %

A

Mean

Standard Deviation

If yes, which concerns you most now?

1.4
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Have you previously (prior to being aware of fracking in Lancashire) experienced
common mental disorder symptoms*?

*Common Mental Disorders (CMD) comprise different types of depression and
anxiety. Symptoms of depressive episodes include low mood and a loss of
interest and enjoyment in ordinary things and experiences. They impair emotional
and physical well-being and behaviour. Anxiety disorders include generalised
anxiety disorder (GAD), panic disorder, phobias, and obsessive-compulsive
disorder (OCD). Symptoms of depression and anxiety frequently co-exist, with the
result that many people meet criteria for more than one CMD.

Have you previously (prior to being aware of fracking in
Lancashire) experienced common mental disorder
symptoms*?

*Common Mental Disorders (CMD) comprise different
types of depression and anxiety. Symptoms of
depressive episodes include low mood and a loss of
interest and enjoyment in ordinary things and
experiences. They impair emotional and physical
well-being and behaviour. Anxiety disorders include
generalised anxiety disorder (GAD), panic disorder,
phobias, and obsessive-compulsive disorder (OCD).
Symptoms of depression and anxiety frequently
co-exist, with the result that many people meet criteria

for more than one CMD. Number of
Responses
Yes 11 (26.8%)
No 29 (70.7%)
Prefer not to say 1 (2.4%)
41 Prefer not to say
Total (100.0%)

T T T
0.0% 20.0% 40.0 % 60.0 % 80.0 %

Standard
Mean  Deviation

Have you previously (prior to being aware of fracking in Lancashire) experienced common mental disorder symptoms*?

*Common Mental Disorders (CMD) comprise different types of depression and anxiety. Symptoms of depressive
episodes include low mood and a loss of interest and enjoyment in ordinary things and experiences. They impair
emotional and physical well-being and behaviour. Anxiety disorders include generalised anxiety disorder (GAD), panic
disorder, phobias, and obsessive-compulsive disorder (OCD). Symptoms of depression and anxiety frequently co-exist,

with the result that many people meet criteria for more than one CMD. 18 05



Have you experienced any common mental disorder symptoms since fracking

was announced?

Have you experienced any common mental disorder Number of
symptoms since fracking was announced? Responses
Yes 24 (58.5%)
No 16 (39.0%)
Prefer not to say 1 (2.4%)

Total 41 (100.0%)

Yes

Frefer not to say

0.0% 20.0 % 40.0 % 60.0 %
o
Mean Standard Deviation
Have you experienced any common mental disorder symptoms since fracking was announced? 14 0.5
If yes, which symptoms have you experienced.
If yes, which symptoms have you Number of
experienced. Responses
Low mood 18 (72.0%)
Loss of interest and enjoyment of ordinary
things 10 (40.0%)
Impaired emotional well-being and behaviour 9 (36.0%)
Impaired physical well-being and behaviour 3 (12.0%) Low maod
Generalised anxiety disorder 19 (76.0%)
Panic disorder 4 (16.0%) Loss of interest an...
Phobias 0 (0.0%)
Obsessive compulsive disorder 1 (4.0%) Impaired emotional ..
Total 64 (256.0%)
Impaired physical w...
Generalised anxiety...
Panic disorder
Phobias
Obsessive compulsiv...
T T T T 1
0.0% 200%  400%  60.0% 80.0 %
v
Mean Standard Deviation
If yes, which symptoms have you experienced. 3.2 19
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Have you experienced Common Mental Disorder symptoms* since exploratory
drilling started at Preston New Road?

*Common Mental Disorders (CMD) comprise different types of depression and
anxiety. Symptoms of depressive episodes include low mood and a loss of
interest and enjoyment in ordinary things and experiences. They impair emotional
and physical well-being and behaviour. Anxiety disorders include generalised
anxiety disorder (GAD), panic disorder, phobias, and obsessive-compulsive
disorder (OCD). Symptoms of depression and anxiety frequently co-exist, with the
result that many people meet criteria for more than one CMD.

Have you experienced Common Mental Disorder
symptoms* since exploratory drilling started at Preston
New Road?

*Common Mental Disorders (CMD) comprise different

types of depression and anxiety. Symptoms of

depressive episodes include low mood and a loss of

interest and enjoyment in ordinary things and

experiences. They impair emotional and physical

well-being and behaviour. Anxiety disorders include Yes
generalised anxiety disorder (GAD), panic disorder,

phobias, and obsessive-compulsive disorder (OCD).

Symptoms of depression and anxiety frequently

co-exist, with the result that many people meet criteria  Number of

for more than one CMD. Responses Mo
Yes 24 (96.0%)
No 0 (0.0%)
Prefer not to say 1 (4.0%)
25
Total (100.0%) Prefer not to say

T T T T 1
0.0 % 200% 400% 600% 800% 100.0%

Standard
Mean  Deviation

Have you experienced Common Mental Disorder symptoms* since exploratory drilling started at Preston New Road?

*Common Mental Disorders (CMD) comprise different types of depression and anxiety. Symptoms of depressive

episodes include low mood and a loss of interest and enjoyment in ordinary things and experiences. They impair

emotional and physical well-being and behaviour. Anxiety disorders include generalised anxiety disorder (GAD), panic

disorder, phobias, and obsessive-compulsive disorder (OCD). Symptoms of depression and anxiety frequently co-exist,

with the result that many people meet criteria for more than one CMD. 11 0.4
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If yes, which symptoms have you experienced?

If yes, which symptoms have you Number of
experienced? Responses
Low mood 19 (76.0%)
Loss of interest and enjoyment of ordinary

things 9 (36.0%)
Impaired emotional well-being and behaviour 12 (48.0%)
Impaired physical well-being and behaviour 4 (16.0%)
Generalised anxiety disorder 18 (72.0%)
Panic disorder 3 (12.0%)
Phobias 0 (0.0%)
Obsessive compulsive disorder 1 (4.0%)
Total 66 (264.0%)

Low mood

Loss of interest an..

Impaired emotional

Impaired physical w...

Generalised anxiety...

Panic disorder

Phobias

Obsessive compulsiv...

0.0% 200 % 400 % 60.0 %

»
Mean Standard Deviation
If yes, which symptoms have you experienced? 3.1 1.8
Have you sought help from a medical professional for common mental disorder
symptoms?
Have you sought help from a medical professional Number of
for common mental disorder symptoms? Responses
Yes 5 (20.0%)
No 19 (76.0%)
Prefer not to say 1 (4.0%)
Total 25 (100.0%)
Prefer not to say
o.ul% 20.6% 40.6% sn.b% 80.0 %
»
Mean Standard Deviation
Have you sought help from a medical professional for common mental disorder symptoms? 1.8 0.5

55



Do you feel the government's fracking policy in Lancashire has caused or
worsened your Common Mental Disorder symptoms?

Do you feel the government's fracking policy in

Lancashire has caused or worsened your Common Number of
Mental Disorder symptoms? Responses
Yes 23 (92.0%)
No 0 (0.0%)
Unsure 2 (8.0%)
25
Total (100.0%)
Yes
Mo
Unsure
T T T T T 1
0.0% 20.0 % 40.0 % 60.0 % 80.0% 100.0 %
v,
Standard
Mean Deviation
Do you feel the government's fracking policy in Lancashire has caused or worsened your Common Mental Disorder
symptoms? 1.2 0.6






