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Abstract 
 
The United Kingdom (UK) at the national level has promoted development of shale-embedded 

gas in the interest of national energy security, economic growth and as a ‘bridge fuel’ with 

arguable lower carbon emissions until renewable energy sources can be produced at scale. The 

government’s intention to explore for and extract hydrocarbons, using hydraulic fracturing and 

horizontal drilling or fracking, however, has met with community opposition, notably in the 

North of England where initial drilling had begun, but was halted due to induced seismicity. 

There has been a moratorium on the practice since 2019, and it is unclear when—or if—the UK 

government will again allow operations to proceed. 

 

This research analyses the UK’s governance frameworks for regulation of potential impacts of 

shale gas extraction from a community- and citizen-centred, and human rights, perspective with 

the goal of identifying potential regulatory gaps, and concludes with recommendations to 

strengthen environmental and public health protections within the regulatory and decision-

making framework. A framework of principles of good governance combined with principles 

drawn from the Aarhus Convention on environmental rights is defined and employed to analyse 

the role of governance in decision-making and community inclusion in these processes. How 

divergent national and local priorities and perspectives are managed under varied governance 

frameworks is explored through this framework. The thesis employs a methodology of multiple 

methods within multiple case studies. 

 

The central case examines the community experience of Lancashire, England, to understand the 

UK’s regulatory approach and potential impacts at the local scale. To deepen analysis of the 

functioning of the UK’s regulatory framework and communities’ experience, case studies were 

undertaken in the United States, France, China and Algeria to evaluate decision-making and 

regulatory strategies that other governments with diverse governance structures have adopted 

toward the technology in weighing environmental or health risks with energy or economic 

benefits. The research highlights the role of public engagement and assessment of the local 

social, cultural, economic and energy contexts when considering technologies with potentially 

uncertain risks.  

 



 7 

This research acknowledges the need to address regulation of novel and arguably contentious 

technologies (such as renewable energies; geoengineering; and greenhouse gas removal (GGR) 

and carbon capture and storage (CCS), among others), and the role of public engagement and 

discourse in developing regulatory frameworks.  

 
Highlights of key findings include:  
 

§ Meaningful and inclusive stakeholder participation in decision-making, access to clear 

information and access to just and fair legal remedies in case of dispute, as defined in the 

Aarhus Convention, is required to ensure adequate protection from environmental and 

public health risks  

§ Lack of access to information and transparency in decision-making may lead to 

community distrust and opposition to proposed developments, and risk to communities  

§ Robust and comprehensive assessment of risks to environmental health, human health, 

community and social well-being, and human rights is necessary to ensure optimal policy 

and regulatory outcomes 

§ Top-down governance that imposes decisions based on national priorities, such as energy 

security independence, without understanding, respecting or considering local priorities 

may put communities at risk and result in community opposition and lead to destabilizing 

impacts on government 

§ Decisions imposed and policies enacted by top-down governance may lead to community 

and local opposition if there is the perception that decision-makers do not understand or 

consider the culture, social environment, and economic needs of the local community, or 

demonstrate awareness of potential risks at the local scale 

§ Failure of industry to gain social acceptance from local communities for projected shale 

gas operations, or other emerging or contested technologies, may lead to public 

opposition 

§ Effective implementation of regulatory and policy frameworks requires integration of 

governance and communication at all levels of governance 
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 “Research is formalized curiosity. It is poking and prying with a purpose.”  

  --Zora Neale Hurston (from Dust Tracks on the Road, 1942, p. 143) 

 

 “We cannot solve our problems with the same thinking we used when we  

 created them.” 

  --attributed to Albert Einstein 

 

Chapter 1. Introduction  

 

“The active engagement of civil society -- both in the formulation of policies and in their 

implementation -- is a prerequisite for meaningful progress towards sustainable development. 

While governments can and must make decisions to pave the way, other stakeholders have a part 

to play.”  

 --Kofi Annan, Secretary General of the UN (UNECE, 2001) 

 

1.1. Introduction and Background  

Global energy demand is projected to increase 50% by 2050 (US EIA, 2019). At the same time, 

there is significant evidence that fossil fuels contribute to climate change and for this reason 

there is a strong rationale for developing renewable resources in the UK, and elsewhere 

(Johnsson et al., 2019; Wood & Roelich, 2019). But these sources are not yet at scale and there is 

continued dependence on fossil fuels that are declining in supply as sources become depleted 

(Boak, 2020). As energy use and demand increase, and existing supplies of fossil fuels become 

less available for extraction, governments and industry operators look to additional sources of 

energy, available through application of arguably more extreme technologies, with unknown and 
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potentially more severe risks (Short et al., 2015). Hydraulic fracturing, combined with horizontal 

drilling, has been touted as opening up potential new sources of energy supply, enabling 

extraction of shale gas previously inaccessible due to its deep underground location in tight 

geologic formations (Mair et al., 2012). Proponents cite the United States’ commercial success 

with the combination of hydraulic fracturing and horizontal drilling to extract shale gas, and 

some governments, including that of the UK, have expressed interest in emulating the ‘shale 

revolution’ by extracting their own resources for argued reasons of energy security, economic 

growth, job creation and as a potential ‘bridge’ fuel to sustainability until renewable sources are 

available in adequate supply (de Groot et al., 2020; Hammond & O’Grady, 2017a; Williams & 

Sovacool, 2019). There is, however, a wealth of evidence that the technology poses risks to the 

environment, human and animal health, climate change, as well as significant social and 

community impacts (Howarth, 2019; Meng, 2017; Short & Szolucha, 2019; Sovacool, 2014). 

Moreover, the burden of the potential impacts has been shown to be more severe on local 

populations situated adjacent to shale gas extraction sites (Zwickl, 2019).  

 

The issue of shale gas development in the UK has been contentious since 2011, when 

exploratory drilling first started (Bradshaw & Waite, 2017). The national government has 

promoted development in the Lancashire and Yorkshire regions of Northern England, despite 

widespread community and public opposition (Burbidge & Adams, 2020; Purvis et al., 2019; UK 

Government, 2014). Planning and development of infrastructure is at a more advanced stage in 

Lancashire, and there has been considerable media attention on community opposition and 

protests in the region (Rattle et al., 2020). For these reasons, Lancashire is central to this 

research. Local communities in Lancashire and elsewhere have argued that decisions to develop 

shale resources have been made because of national energy interests, lacking understanding and 

consideration of local concerns and without meaningful assessment of the environmental, social, 

political and economic contexts specific to the targeted region (Aczel & Makuch, 2018, Szulucha 

Chapter; Bradshaw & Waite, 2017; Szulucha, 2016). After early halts to operations due to 

induced seismicity, the first commercial development was undertaken in Lancashire in 2018, 

only to be stopped again after yet further episodes of seismicity. A moratorium was enacted in 

England in 2019, still in effect at the time of this writing. 

 



 20 

1.2. Research Aim 
 

This research analyses the UK’s current governance framework to regulate potential impacts of 

shale gas extraction through hydraulic fracturing from a community- and citizen-centred 

perspective. To this end, a framework of principles of good governance combined with 

principles drawn from the Aarhus Convention on environmental rights is proposed. This 

framework is then applied to a series of case studies to evaluate decision-making and regulatory 

strategies that governments have adopted toward the technology in weighing environmental or 

health risks with energy or economic benefits. While the cases highlight different approaches and 

arguably different values and priorities, each considers the role of community engagement and 

attitudes in the development of regulatory and policy frameworks. In some circumstances 

participation in decision-making is an effective part of the ‘formal’ process while in others 

participation may take the form of a grassroots protest movement, as a response when 

governance mechanisms are perceived as not ‘fit to purpose’ to protect the community. These 

case studies are drawn from diverse geographic, social, cultural and political settings, including 

the United States (US), France, China and Algeria. Some of the locations studied, including 

France and New York State, have legislated bans on unconventional hydrocarbon extraction. 

California’s Legislature, on the other hand, has approved the technology after conducting an 

environmental impact assessment, accepting the argument that existing state regulation was 

adequate to manage the environmental and public health risks. China and Algeria both highlight 

the challenges and opportunities of risk management with top-down governance, but also 

illustrate the dangers posed by lack of transparency and inadequate public access to information 

and participation in decision-making.  

 

The governments of Scotland and Wales currently have moratoria in place on fracking, and 

Northern Ireland’s government has devolved the issue for a future government to decide, with a 

current presumption against the practice (Priestly, 2020). Energy policy in Scotland, Northern 

Ireland and Wales, while beyond the scope of this thesis, is an area of priority for future research, 

particularly with a focus on promoting a transition to renewable sources and greenhouse gas 

removal and the lessons learned from the shale gas industry (i.e., public acceptance and social 

legitimacy with respect to a contested technology). This research is limited in scope to United 
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Kingdom (UK) energy policy applied to regulation of potential shale gas exploration and 

extraction in England.  

 

The government of the UK under Conservative Party leadership has argued for development of 

shale gas in England to promote economic growth, job creation and energy independence 

(Priestly, 2020; UK Government, 2014). On-shore hydraulic fracturing has a relatively short 

history in the UK with no commercial development as of this writing, and there is currently a 

moratorium in place in England (Priestly 2020; UK Government, 2019). Earth tremors and other 

potential impacts have received wide media coverage and the UK public is demonstrably 

opposed to the technology despite the government’s previous declarations of support (Rattle et 

al., 2020). Residents of communities in Northern England, where exploratory testing has already 

occurred, have voiced particularly strong opposition (Aczel & Makuch, 2018, Szolucha Chapter; 

Szolucha, 2016; Szolucha, 2019a).  

 

It is not clear whether the UK will lift the moratorium in England and begin commercial 

development or—as in France and New York State—eventually legislate a ban. The issue of 

shale gas development in the UK, and how it should be regulated, is further complicated by the 

UK’s withdrawal from the European Union (Brexit), as much UK legislation relevant to 

regulation of energy and the environment derives from EU legal and policy frameworks.  

 

The aim of this thesis is to examine regulation and policy for unconventional gas within 

international, national and local contexts to provide potential guidance for the UK in the event 

that the government again moves forward with shale development. The research seeks to answer 

the following question: 

 

 If the UK moves forward to extract its shale gas resources, how should protections 

 for environmental and community health and well-being be strengthened within the 

 policy and legislative framework? 

 

The central or focusing case of this thesis examines the experience of Lancashire, England, and 

the conflict between the national government’s desire to push forward with shale gas 
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development and local communities’ opposition to development, or in other words, the conflict 

between national and community interests—a key theme of this thesis. The research further 

examines the importance of public engagement and assessment of the local social, cultural, 

economic and energy contexts (including the geology and current access to and future needs for 

energy) in decision-making. Moreover, the engagement of civil society in decisions that affect 

local communities—in this case, energy decisions with potential impacts on communities—is 

analysed through a conceptual framework of good governance, as defined and developed in 

Chapter 2.  

 

A series of recommendations applied to the situation of the UK, drawn from the experiences and 

conclusions developed in each of the preceding case studies, is proposed in Chapter 11. Much of 

the analysis of human and environmental risks in the literature and regulatory solutions focuses 

on ‘technical’ or ‘scientific’ impact assessment, meaning analysis of air and water quality 

through scientific testing, measurement of induced earth tremors, evaluation of increased 

atmospheric particulate matter, projected rises in greenhouse gases, numeric values of 

temperature increases, and so on. There is, however, an arguable additional need for social 

assessments, human rights assessments and community assessments, as part of a comprehensive 

analysis of potential risks to a community and residents before plans for shale gas operations can 

be approved. It can be argued that current regulatory frameworks and legislation, even when 

based on findings drawn from an impact assessment mechanism, do not adequately consider the 

‘human’ or ‘community’ impacts. This research, thus, importantly focuses on analysis of how a 

community’s voice is fairly heard (or not heard) in decision-making related to a technology with 

potentially harmful risks on a local scale when stakeholders may lack adequate power to protect 

local interests and a community’s well-being.  

1.3. ‘Fracking’ Defined 

Hydraulic Fracturing combined with deep underground horizontal drilling is employed in 

situations where oil and gas resources are not accessible through conventional methods due to 

the structure and location of the geological formations containing the hydrocarbons (Bilgen & 

Sarikaya, 2016; De Silva et al., 2016; Estrada & Bhamidimarri, 2016; Kenomore et al., 2018; 

Liu, 2019; US EIA, 2011b). Here, the focus is primarily on shale-embedded gas, with the 
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exception of California’s Monterey hydrocarbon site, which consists mostly of shale oil and 

largely employs the well stimulation method of acidification to dissolve the rock rather than 

hydraulic fracturing to break or fracture the shale rock. The technologies employed in extraction 

of shale gas and oil have been found to pose similar potential environmental and health risks 

(Hauter & Gladstone, 2020; Hedemark, 2015).  

 

The process of extracting natural gas (predominantly composed of the greenhouse gas methane) 

in deep underground impermeable shale rock formations is variously referred to as hydraulic 

fracturing, high-volume hydraulic fracturing or HVHF, unconventional well stimulation or 

extraction, unconventional shale gas (or oil) extraction or commonly, fracking (Partridge et al., 

2017). First used as an industry moniker, ‘fracking’ correctly and in a technically limited sense is 

shorthand for hydraulic fracturing—a roughly two-week stage during unconventional oil or gas 

operations when shale rock is fractured under extremely high pressure to release the trapped 

hydrocarbons. However, the term ‘fracking’ is routinely used in the literature to refer to the 

entire process of exploring for and extracting hydrocarbons, i.e., the full life cycle of the well’s 

development, production and closure (Short et al., 2015).  

 

There has been considerable discussion about how language used to describe the process affects 

perceptions of the technology (Clarke et al., 2015; Evenson, 2014). As framing plays an 

important role in development of policy discourse, there is an argument that ‘fracking’ should be 

avoided due to negative implications and confusion as to precise meaning, or if not possible to 

avoid the term, the meaning should be clarified and risk of misinterpretation acknowledged 

(Evensen, 2014). In this thesis the term is used to refer to the entire process as it is often 

employed in the scholarly literature, grey literature, government and independent reports, 

conversations and interviews, and so on. Significantly, in public discourse within communities 

directly affected by the technology, ‘fracking’ is typically used by local residents to describe the 

activity taking place near their homes (Short et al., 2015; Short & Szolucha, 2019). When the 

specific stage of rock fracturing is meant, that will be made clear in the text.  

 

Many conventional hydrocarbon extraction sites have experienced declining productivity and are 

no longer economically viable as easy-to-access, close-to-the-surface, deposits are ‘sucked dry,’ 
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and remaining deposits are found at extreme depths in hard-to-access impermeable shale 

formations (Boak, 2020). The US Energy Information Agency (EIA) has produced global 

estimates of shale oil and gas resources, using geologic data about known basins, including 

structure, organic content of rock, shale thickness, and more, and in cases considered in this 

thesis, the estimates of extent of shale gas are just that—estimates, as most of the basins have 

undergone little exploratory drilling or testing (US EIA, 2011a; US EIA, 2013). Some terms used 

in reports on estimated extent of deposits is provided in Textbox 1-1. As these definitions make 

clear, estimates of resources do not necessarily mean that the resources are economically viable, 

given the state of current technology and further compounded by the level of technical expertise 

and experience available for a specific projected development within a particular setting. 

 

 

 

 

 

 

 

 

 

With increasing depletion of conventional oil and gas deposits, and commercial developers and 

government partners looking to exploit unconventional shale-embedded sources, the methods 

have become more complicated technically with potential additional—and arguably imperfectly 

known—risks (Short et al., 2015; Short & Szolucha, 2019).  

1.4. The Fracking Process Explained 

An exhaustive technical analysis of the process of fracking, and its numerous variations, is 

beyond the scope of this thesis. The following section, however, provides a simplified 

explanation of the process. 

Shale rock has a finely grained structure with low permeability, meaning that accessing the 

targeted gas or oil is not possible through so-called conventional means, where hydrocarbons lie 

Textbox 1-1. Terminology commonly used to describe hydrocarbon deposits 
 
Technically recoverable shale gas – recoverable with current technology 
Economically recoverable shale gas – economically viable, given cost to drill ‘under 
current market conditions’ 
Proven reserves – estimates of shale gas (or oil) that are reasonably certain based on 
geological evaluation, and is likely to be economically recoverable 
Risked reserves – estimates of future reserves based on estimates of resources and 
analogies with other geological formations and sites  
 

US EIA, 2013 
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closer to the surface and are not trapped in impermeable rock layers. Unconventional methods of 

artificially opening fractures in the rock through chemical and/or high-pressure stimulation is 

therefore used to release or ‘free’ the hydrocarbons (Boak, 2020; Sovacool, 2014). The stratum 

of the shale rock trapping the gas can vary considerably depending on the geology of the area but 

can in some situations be measured in multiple kilometres (Jackson et al., 2015). Depth of 

drilling may influence risk, meaning that potential hazards identified in one location may differ 

considerably from those elsewhere, arguing for the importance of extensive site-specific physical 

evaluation before granting permits to drill. For example, a US study has shown that depths of 

fracked wells and associated impacts on water supply vary widely by state, due to significant 

geological differences (Jackson et al., 2015). Additionally, while China (discussed in Chapter 8) 

is projected to have the world’s largest shale gas reserves, greater depth of deposits and complex 

geological structure mean that the feasibility of commercial development is uncertain (Gui et al., 

2019; Liu, Y. et al., 2020; Downie & Drahos, 2017).  

While there are variations in the precise methods used in unconventional well development, the 

description that follows is an overview of the basic process. Fracking consists of a series of steps 

(Figure 1-2), beginning with preparation of the site and construction of well pads to support the 

equipment, often with multiple pads built close together to increase efficiency of production. A 

drilling rig is then installed. This preparatory stage transforms the location into an active 

industrial site and involves increased heavy truck traffic and the movement of additional 

machinery to build the infrastructure necessary for future development and operation of the wells 

(Goodman et al., 2016). 

To access the hydrocarbons, a bore hole is drilled vertically to the level of the gas deposits and 

then parallel holes are drilled horizontally for what can be significant distances, meaning that the 

hydrocarbons destined for access may be several kilometres away from the original drilled hole 

(Figure 1-3) (Hammond & O’Grady, 2017a; Robbins, 2013).  

Next is the actual hydraulic fracturing or fracking stage. Water mixed with fine-grained sand 

(proppant) and chemical additives is pumped into the well under extreme high pressure to create 

vertical fractures in the shale rock (Bazant et al., 2014; Scotchman, 2016; Sovacool, 2014). 

Chemical additives, while a small percentage of the overall fracking fluid mixture (fracfluid), 
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can be numerous, and are combined in complicated compounds, depending on the site’s 

characteristics, to prevent fissures from re-closing, reduce friction, stabilize clay materials, 

suspend sand grains within the fluids, or other functions; many chemicals either alone or in 

mixtures are known to be toxic (An et al., 2020; Chittick & Srebotnjak, 2017; Konschnik & 

Dayalu, 2016; Sovacool, 2014; Stringfellow et al., 2017). As an example of the potential 

chemical complexity, a study of acidizing used in California for well-stimulation identified 338 

unique additives (Stringfellow et al., 2017). Another study identified more than 1000 chemicals 

and additives used in all the stages of hydraulic fracturing, making assessment of potential 

impacts difficult (Elliott et al., 2016). In the US, the 1986 Emergency Planning and Community 

Right to Know Act (EPCRA) mandates disclosure of hazardous or toxic chemicals, and 

moreover, certain states require additional reporting, but the composition of the fracking fluid 

may be protected as a trade secret exempting it from disclosure; in England, the chemical 

composition is required to be disclosed under the Water Resources Act and regulations of the 

Environment Agency (EA) (DECC, 2013; Konschnik & Dayalu, 2016; Shrestha et al., 2017; UK 

EA, 2015).  

The release of pressure caused by the fracturing of rock frees the gas, which flows to the surface 

up the pipe(s) for collection above ground. Contaminated wastewater—called alternatively flow-

back or produced water—returns to the surface as well, potentially bringing contaminants with 

it, including radioactive particles, found naturally at deep underground levels; wastewater is 

often reinjected through the same bore holes into underground storage or containment basins. 

(Bazant et al., 2014; Stringfellow & Camarillo, 2019). Figure 1-1 (below) illustrates the fracking 

phase of shale gas extraction and the subsequent gas flow induced by fracturing the shale rock. 

Figure 1-2 summarises the four stages of the fracking process, as defined by the UK’s BEIS: 

exploration, beginning production, production and decommissioning and restoration. 
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Figure 1-1 The fracking process 

 

UK BEIS, n.d. 
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When installation has been completed, including surface and underground infrastructure, a 

pipeline is connected to an existing pipe to carry the gas to a production site. A wellhead or 

processing unit remains at the site, along with tanks, to continue extracting the gas. Once the 

well is no longer productive, it can be plugged or closed with cement and the equipment 

removed from the site, with underground infrastructure often remaining. Figure 1-3 shows how a 

fracking site would appear if observed underground. 
 

 

 

 

 

 

UK BEIS, 2019 

 

Figure 1-2 The four stages of the fracking process 

process process 
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Figure 1-3 Underground view of shale gas extraction site 

 

 

1.5. Introduction to Potential Benefits and Risks of Unconventional Hydrocarbons 

The concept of artificially stimulating well production is not new, as petroleum engineers, 

mostly in the US, have long experimented with methods to improve productivity (Cahoy et al., 

2013; Lim & John, 2020; MacRae, 2012; Rattle et al., 2020; Solarin & Bello, 2020). However, in 

recent years the procedure has changed and expanded in scale considerably. Additionally, fluids 

are more complex chemically (as discussed above) than the water and gelled crude oil or 

kerosene injected 70 years ago, and mixtures continue to be modified, making it hard to evaluate 

their likely environmental or public health risk (MacRae, 2012; Stringfellow et al., 2017). With 

horizontal drilling, the reach of the extractive operation can extend to much larger distances than 

in the past and new techniques to extract shale gas have improved efficiency but arguably bring 

new and uncertain risks (Robbins, 2013; Short et al., 2015; Short & Szolucha, 2019).  

UK BEIS, March 2019 
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Much of the discussion about potential risk to public health, environmental harm, changes to 

community ‘quality of life’ and more relate to the scale of operations and the rapid growth in 

numbers of wells and increasing levels of energy employed, citing the example of the experience 

in the US (Fry et al., 2015; Whitton et al., 2017). While a single well may arguably be ‘safe’ or 

‘safer’ and impacts manageable, new developments are often massive industrial complexes (Fry 

et al., 2015; Whitton et al., 2017). The Barnett Shale in the Dallas-Fort Worth area of Texas was 

among the first hydraulically fracked gas fields to be developed on a large scale (Fry et al., 2015; 

US EIA, n.d.(a)). The chart below (Figure 1-4) shows the dramatic growth in horizontal wells in 

the Barnett Shale region from 1997-2010. Figures 1-5 and 1-6 provide map overlays based on the 

same data as that used for the preceding chart, illustrating the increase in density of horizontal 

wells from 1997-2010. The black dots show placement of vertical wells, while the red dots show 

horizontal wells. The photo in Figure 1-7 depicts an active oil production site near Bakersfield, 

California, showing the high concentration of wells situated in close proximity. 

Figure 1-4 Growth in shale gas production by well type: horizontal and vertical 

 
EIA, 2011b 

 



 31 

Figure 1-5 Unconventional drilling in Barnett Shale, Texas, 1997 

 
 US EIA, 2011b 
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Figure 1-6 Unconventional drilling in Barnett Shale, Texas, 1997 

 

 
 

US EIA, 2011b 



 33 

Figure 1-7. An oil production site near Bakersfield, California 

 

 
     Photo of the author 

1.6. Argued Benefits of Unconventional Hydrocarbons 

Proponents contend that benefits of shale gas development include economic growth, job 

creation, tax revenues, security of energy supply, reduced energy costs, reduced carbon footprint, 

and more (Cronshaw & Grafton, 2016; de Groot et al., 2020; Hammond & O’Grady, 2017a; 

Maniloff & Mastromonaco, 2017; Solarin & Bello, 2020; Sovacool, 2014; Williams & Sovacool, 

2019; Wang, X. et al., 2018). The influence on long-term economic growth either locally or 

nationally is unclear (Allcott & Keniston, 2014). But it is noted that when considering the 

potential economic benefit of unconventional gas extraction, costs resulting from environmental 

or other aspects of development are borne not just by the developer, but communities, 

governments, individuals and other businesses as well (i.e., economic externalities) and need to 
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be included in a cost-benefit analysis (Centner & Eberhart, 2016; Considine et al., 2016; 

Cronshaw & Grafton, 2016; Mayfield et al., 2019; Sovacool, 2014).  

An argument has been made that shale gas is more environmentally-friendly than other fossil 

fuels due to its potentially lower carbon footprint when compared with coal; however, a counter 

argument can be made that the carbon footprint may in fact be larger when including the full 

shale extraction lifecycle (Chang et al., 2015; Chen, Y., Li, J. et al., 2020; Chen, Y., Cheng, X. et 

al., 2020; Coleman & Jordaan, 2016; Hauck et al., 2019; Henriet & Schubert, 2016; Hitaj et al., 

2020; Howarth, 2014; Howarth, 2019; Howarth et al., 2011; Lin, 2018; Sovacool, 2014; Zeng et 

al., 2019). Moreover, shale-derived gas has been proposed as a ‘bridge’ to renewable energy 

from more carbon-intensive energy sources such as coal (applicable particularly to the case of 

China, but also relevant to the UK and US), but on the other hand it can be argued that shale gas 

can delay transitioning to renewable sources, as developing natural gas infrastructure may divert 

resources that could be used to build infrastructure for renewables (Dernbach & May, 2015; 

Howarth, 2014; Zhang, X. et al., 2016). Much of the discussion of the economic and energy 

security benefits of shale gas is based on the experience of the US, but that experience may not 

be applicable or transferable to the situation of other environments, including the UK, for reasons 

that include differences in geology; economic, social, technological and regulatory frameworks; 

tax structure; political, social and cultural context, and more (Cronshow & Grafton, 2016; 

Whitton et al., 2017). 

1.7. Argued Environmental and Health Risks of Unconventional Hydrocarbons 

This section briefly summarizes potential risks attributed to all stages of exploration and 

extraction using fracking, noting that a comprehensive discussion of potential health and 

environmental impacts is outside the scope of the thesis. Each case study in the chapters that 

follow discusses environmental and health risks, and social and community impacts, within the 

specific context of that case, as relevant. As one example, Chapter 7 examines potential risk from 

hydrocarbon development to protected natural environments by analysing the case of the US’s 

Theodore Roosevelt National Park in North Dakota. 
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An extensive body of research has demonstrated that fracking and horizontal drilling pose 

significant potential risk to the environment and natural resources, including destruction of 

species habitat, biodiversity loss, pollution and contamination of air and water resources, and 

altered features and quality of landscapes and the environment due to land use change and 

‘fragmentation’ or cross-cutting of ecosystems and habitats (Brittingham et al., 2014; Drohan et 

al., 2012; Lento et al., 2020; Naughton-Treves & Holland, 2019 ; Oduro Appia et al., 2020a; 

Oduro Appia et al., 2020b; Pipenberg, 2012; Slonecker, 2012; Sovacool, 2014; Wollaver et al., 

2018). 

Numerous studies provide evidence of risk to human and environmental health (Apergis et al., 

2019; Burton et al., 2014; Colborn et al., 2011; Costa et al., 2017; Elliott et al., 2016; Elliott et 

al., 2017; Finkel & Hays, 2013; Finkel & Hays, 2016; Finkel & Law, 2011; Gorski & Schwartz, 

2019; Hays & Shonkoff, 2016; Hill & Ma, 2019; Hirsch et al., 2018; Manfreda, 2015; Mayfield 

et al., 2019; Shrestha et al., 2017; Vengosh et al., 2014; Werner et al., 2015). There is arguable 

uncertainty about extent and nature of impacts, and arguable gaps in the scientific data, as the 

technology is still evolving; additionally, most data is from the US and other locations may have 

unknown or unexpected impacts due to differences in geological structure and physical location 

of operations, social reasons such as denser population clusters, or cultural reasons such as how a 

community has traditionally valued and used the land (Adgate et al., 2014; Evans et al., 2019; 

Gorski & Schwartz, 2019; Measham et al., 2016).  

The impacts of fracking can be widespread, and arguably have the potential to affect the total 

environment: anthroposphere, atmosphere, biosphere, hydrosphere and lithosphere, as illustrated 

in Figure 1-8 below (Meng, 2017).  
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Figure 1-8 Potential impacts of fracking on the total environment 

 
    Image after Meng, 2017 

Research has identified potential impacts including contamination and degradation of ground and 

surface water as well as risk to aquifers; depletion or reduction in water supplies as the process 

employs high levels of water; increased release of atmospheric emissions leading to air quality 

impacts; biodiversity loss; changes to land usage patterns; increased truck and commercial 

vehicle activity with resulting elevated pollution levels, including noise pollution; lowered 

property values; altered ‘quality of life’ within communities near sites, including increased rates 

of crime and violence, and more (Allen, 2014; Allen, 2016; Allred et al., 2015; Allshouse et al., 

2019; Atoufi & Lampert, 2020; Banan & Gernand, 2020; Bugden & Stedman, 2019; Garcia-

Gonzales et al., 2019; Gibbons et al., 2016; Gorski & Schwartz, 2019; Hill & Ma, 2020; 

Howarth, 2014; Hull & Evensen, 2020; Khalaj & Sattler, 2019; Kondash et al., 2018; Lim & 

John, 2020; Liu, D. et al., 2020; Malin et al., 2019; Mayfield et al., 2019; O’Leary, 2014; Shaw 

et al., 2019; Sovacool, 2014; Spiess et al., 2020; Stretesky et al., 2018; Stretesky & Grimmer, 

2020; Tan, H. et al., 2020; Vengosh et al., 2014; Williams & Sovacool, 2019). Moreover, there is 

evidence of potential for induced seismic activity (Cochran et al., 2020; Hincks et al., 2018; 

Keranen et al., 2013; Keranen et al., 2014; Monahan et al., 2019; Niyibizi et al., 2020; Tan, Y. et 

al., 2020).  

Contamination may originate in fluids used in the fracturing process, released hazardous gases, 

naturally-occurring underground substances including radioactive particles that rise to the 

surface along with hydrocarbons, to name a few, and there is risk during exploration, rock 
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fracturing, gas collection and disposal or reinjection of waste waters (Howarth et al., 2011; 

Colborn, et al., 2011; Moore et al., 2014). Communities near shale development sites may face 

social or psychological impacts, attributed to the rapid industrialization of communities and 

changes in their social and cultural characteristics (Aryee et al., 2020; Hirsch et al., 2018; Short 

& Szolucha, 2019). Studies have identified significant potential environmental and public health 

risks at all stages of the well’s lifecycle, including site preparation and exploratory drilling, oil or 

gas extraction, wastewater disposal and injection, and even following closure of the well at the 

end of its productive life, and beyond (Bista et al., 2019; Caballero et al., 2020; Hill & Ma, 2019; 

Hitaj et al., 2020; Kovats et al., 2014; Mehany & Kumar, 2019; Stamford & Azapagic, 2014; Sun 

et al., 2019; Vengosh et al., 2014; Warner et al., 2013). There may be risks of methane leakage, 

including in closed or abandoned wells, leading to global rises in atmospheric methane with 

associated impacts on climate change (Boothroyd et al., 2016; Howarth et al., 2011; Howarth, 

2014; Howarth, 2019). Studies have identified public health risks—a secondary impact of the 

environmental impacts—such as high-risk pregnancy and low birth rate, asthma and respiratory 

conditions, migraine headaches, and more, noting the need for further research to identify and 

verify longer term risks, including cancers (Adgate et al., 2014; Bamber et al., 2019; Brown et 

al., 2019; Colborn, 2011; Deziel et al., 2020; Elliott et al., 2016; Elliott et al., 2017; Finkel & 

Hays, 2016; Gorski & Schwartz, 2019; McKenzie et al., 2014; McKenzie et al., 2019a; 

McKenzie et al., 2019b; UK Public Health England, 2014; Werner et al., 2015). Potential risk to 

human health has been found to be greater to those in immediate proximity to unconventional 

hydrocarbon sites (Zwickl, 2019).  

1.8. Structure of the Thesis 

The structure of the thesis, by chapter, follows: 

 

Chapter 1 introduces the research question and establishes the context for the analysis in 

subsequent chapters by providing an overview of the technology of hydraulic fracturing and 

potential benefits and risks to environmental and public health, community quality of life, human 

rights, and more. Chapter 2 proposes a conceptual framework that incorporates indicators of 

good governance as a lens to analyse regulatory structures for fracking and to identify 

weaknesses or gaps in protections in the UK and other locations that are the subject of case 
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studies. Chapter 3 describes the methodological approach to data collection and analysis and 

describes the rationale behind identification of the case studies that follow. Chapters 4-10 

develop case studies to highlight specific aspects of the central research question. First, Chapter 

4 establishes the UK context through exploration of the case of Lancashire, England—site of 

contentious disputes between the UK national government, which has favoured development of 

shale gas resources, and local communities opposed to development. The impact of lack of 

community access to information and meaningful participation in decision-making is explored. 

Chapter 5 compares the environmental impact assessment (EIA) processes followed by two 

American states—California and New York—in reaching the decision to allow or prohibit 

unconventional shale gas development, relevant to understanding the UK’s use of assessment 

mechanisms as part of the hydrocarbon permitting process. 

 

The Lancashire fracking site has repeatedly experienced earth tremors induced by shale gas 

operations, arguably contributing to public opposition to the practice. For this reason, Chapter 6 

examines the specific issue of induced seismicity in a case study of the US state of Oklahoma, 

analysing how seismicity has affected local communities and evolution of regulatory responses 

to the risk. Chapter 7 is a case study of Theodore Roosevelt National Park (TRNP)—a US 

National Park and protected wilderness area located in North Dakota. This study highlights the 

conflict between energy needs of the present and the responsibility to protect natural habitats for 

future generations, and potential risk of deregulation at the central governance level without 

adequate participation in decision-making of all stakeholders. This is significant in the UK 

context. While fracking is not currently permitted in protected areas in the UK, fracking is 

permitted immediately outside boundaries of these areas, as is the case with TRNP. Additionally, 

under the UK Infrastructure Act of 2015 horizontal drilling is allowed beneath protected areas, 

with some regulatory controls, if the well’s vertical bore hole originates beyond park boundaries.  

 

The case of China (Chapter 8) examines how top-down decision-making, coupled with local 

implementation and enforcement mechanisms, aims to manage the conflict between energy 

needs of a rapidly expanding and industrializing economy, and the more recent emphasis on 

environmental protection and regulation, and further examines the extent and nature of public 

influence on policy. This is valuable as a contrast to the context of the UK, due to the difference 
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in the governance framework, but highlighting an arguably similar lack of community 

engagement in decision-making and access to information. 

 

France was the first country in Europe to ban fracking and has legislated an end to all 

hydrocarbon exploration and extraction by 2030. Chapter 9 examines the role of public protest in 

arguably forcing the government—which, like the government in the UK, had favoured shale gas 

development previously—to effectuate the ban. Additionally, the case considers France’s recent 

Duty of Care Act (2017) and its role in mandating that large companies anticipate and address 

potential human rights and environmental risks resulting from their operations worldwide, an 

arguable model for the UK in managing worldwide environmental and human rights impacts of 

corporate activities. The case of Algeria—a former French colony that depends heavily on 

hydrocarbons as it has little economic diversity—is the focus of Chapter 10. The case examines 

the conflict between the central government’s need to develop its massive shale gas resources, 

and the local community’s opposition to development and exclusion from decision-making. The 

chapter highlights the approach of top-down governance, with notable lack of transparency in 

policy development and implementation, and consequences of energy decisions made without 

consideration of the social, economic, cultural or environmental context of local communities.  

 

Finally, Chapter 11 provides conclusions synthesized from the case studies of the previous 

chapters, applied to the UK context. Areas of proposed further study are highlighted. 

Recommendations for regulatory changes within the UK governance framework, in the event 

that the UK restarts its proposed fracking operations, are proposed, with a focus on community 

empowerment and local needs. The development of recommendations is conceived as a multi-

stage, iterative and ongoing process, with direct, prescriptive recommendations proposed in the 

concluding chapter and a draft of more general recommendations, with potentially wider 

application beyond the scope of the UK, provided in Appendix 1. 
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Chapter 2. Good Governance and Local Engagement: A Conceptual Framework  
 
“Take the time to get it right. There'll be gas tomorrow night.”  
 --Russell Gold (from The Boom, p. 310  
 
“You have a moral duty to take into account a wider set of issues...Your moral responsibility 
make[s] this the most important decision of your careers.” 
 --Ryedale resident, North Yorkshire County Council on Third Energy’s fracking 
 proposal1 
 

2.1. Introduction to the Conceptual Framework: Combining Good Governance and 

Public Participation 

The UK’s national government has announced the intention to develop its shale gas resources, 

following the arguable economic success of the US. Shale resource development has similarly 

proven of interest to other European countries, notably France and Poland—the two Member 

States with the greatest potential for development based on estimated extractable resources (US 

EIA, 2013). While a study of the shale gas landscape in Poland is outside the scope of this thesis, 

a brief exploratory overview of shale gas development in Eastern Europe is highlighted in 

Chapter 9, followed by a more extensive overview of shale gas and its governance in France 

within the EU context. As there is increasing global demand for energy access at the same time 

that conventional fossil fuels are declining in supply and renewable sources are not yet at scale, 

nations beyond Europe and the US are exploring the potential use of hydraulic fracturing and 

horizontal drilling to access previously unavailable sources of shale gas. For example, China has 

begun to pursue shale resources as energy needs expand and coal sources are acknowledged to 

pose environmental hazards that arguably risk communities’ health and threaten national 

stability, as evidenced by periodic large-scale environmental protests. Algeria also is looking 

toward shale as conventional sources become depleted and the country needs both sources of 

energy and sources of income. While beyond the scope of this thesis, South Africa, Argentina, 

Mexico, Canada, Romania, Pakistan, Ukraine, Soviet Union among others around the globe have 

reserves with potential for commercial development but face distinct challenges in governance 

 
1 https://drillordrop.com/2016/05/20/pick-of-the-quotes-from-third-energy-fracking-meeting/ 
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and regulation; lessons related to governance developed in this research arguably have 

application beyond the specific cases developed in the thesis (US EIA, 2013).  

 

As introduced in Chapter 1, risks to human and environmental health from fracking have been 

well documented. While central governments look toward shale resources to solve energy and 

economic needs, proposals to employ hydraulic fracturing and horizontal drilling have been 

demonstrated to result in opposition within the communities where they are proposed due to 

concerns over environmental and human health impacts, social and community impacts, and 

potential for human rights impacts, as will be explored in succeeding chapters. Approaches to 

governance and regulation of the technology as well as balancing national and local interests 

have varied. For example, France at the central government level initially supported the 

technology, but following local protests, enacted a moratorium followed by a legislated ban. The 

US state of New York also instituted a moratorium, after an extensive environmental and health 

impact assessment, followed recently also by a legislated ban. China is moving ahead with 

development of its shale resources, as it contends with the need to increase energy access and 

reduce coal-based pollution. Algeria appears to have halted the technology, but the central 

government still expresses support for eventual resumption of the activity and has called the 

moratorium temporary, despite opposition of local populations. And in the UK, there have been 

widespread protests in Northern England, where the UK government has begun to pursue 

exploration and commercial extraction. There is currently a moratorium imposed by the national 

government, arguably influenced by community opposition.  

 

This aim of this thesis is to examine the UK’s current regulatory framework for fracking, and 

through analysing experiences of other governments and communities in a series of cases outside 

the UK, propose ways to strengthen the framework to mitigate risk in the event fracking 

operations are again permitted. Important to this analysis is understanding how governments 

have reached widely divergent decisions. This thesis seeks to draw out governance differences 

with the goal of improving community protections within the UK’s regulatory framework if the 

moratorium is lifted in the future. Central to this research, is the issue of decisions being made at 

the national or central-government level with impacts on communities or at local scale. In many 

cases approaches to decision-making have resulted in power imbalances with local communities 
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left with the perception of lack of control over the health and well-being of their families, leading 

to opposition. What management processes have governments followed, leading to continued 

support for development? What factors and decision-making processes have led to governments 

choosing to initiate a moratorium or to legislate a ban on the technology? What happens when 

there is a gap between the perceived needs of a nation and the needs of a local community? How 

do governments manage these conflicting needs? In the specific sense here, how do governments 

manage national energy needs while protecting the environmental and public health of 

communities and individuals?  

 

2.2. Good Governance Defined 

This thesis examines decision-making processes and divergence in outcomes applied to fracking 

through the lens of a robust, comprehensive ‘good governance’ framework. “Governance’ can be 

defined or employed in multiple ways, from how industry or enterprises manage their 

responsibilities, local decision-making and rule-enforcing mechanisms, national frameworks of 

law and policy, international frameworks of law and policy, and more (Lockwood, 2010; 

Lockwood et al., 2010; UN Economic and Social Commission for Asia and the Pacific, n.d; UN 

Human Rights Office of the High Commissioner, 2020). Here governance refers to the intricate 

system of structures of regulations and policies, as well as processes and decision-making 

mechanisms, at all levels that manage risks related to shale gas exploration and extraction 

(Lockwood, 2010; Lockwood et al., 2010; UN Economic and Social Commission for Asia and 

the Pacific, n.d; UN Human Rights Office of the High Commissioner, 2020). Stakeholders in this 

context are defined broadly as individuals or groups with an interest in or concern with proposed 

or on-going operations for shale gas, following a fairness-based approach under which 

stakeholders have mutual responsibilities and benefits (Phillips & Reichart, 2000). Under this 

umbrella stakeholders may include—but are not limited to—local communities and their 

members, residents of other communities with concerns or opinions about operations, 

hydrocarbons industry actors, other commercial or business entities, NGOs, governance and 

decision-making entities at all levels, decision enforcers, and include individuals and groups who 

support shale gas development as well as those who oppose it. There is an interesting argument 

that nature itself should be considered a stakeholder in governance processes, along with NGOs 



 43 

or organizations, to strengthen adequate protection when faced with the significant risk of 

environmental damage by giving ‘voice’ to non-human actors (Starik, 1995). The counter 

argument followed in this research, however, is that organizations and individuals can act 

legitimately—and forcefully—as representatives to speak on behalf of the natural environment 

(Phillips & Reichart, 2000; Starik, 1995)  

This framework of good governance draws from the UN’s good governance definition and 

Lockwood’s principles of good governance for natural resource management, and the three 

Pillars of the EU’s Aarhus Convention (Hedemann-Robinson, 2014; Lockwood, 2010; 

Lockwood et al., 2010; Mason, 2010; Nadal, 2008; UN Economic and Social Commission for 

Asia and the Pacific, n.d.; UN Human Rights Office of the High Commissioner, 2020). The 

framework proposed is an adaptation and synthesis of the principles contained in these 

documents (see Table 2-3) and examines to what extent these foundational principles are present 

in governance and what risks may be incurred when they are lacking in decision-making 

processes. The thesis also examines how policy outcomes are affected by adequacy and 

appropriateness—in other words, fitness for purpose—of the governance framework. The 

purpose is to identify normative or ideal mechanisms for decision-making leading to optimum 

outcomes, and to consider actual practices and policy outcomes and their impacts on 

communities (Amsler, 2009; Cialdini, 2003). As will be discussed in Chapters 3 and 11, this 

thesis employs backcasting as a methodology to identify projected outcomes of policy—based 

on ideal principles rather than narratives or descriptions—and seeks to highlight the role of 

governance mechanisms in achieving or failing to achieve these outcomes (Holmberg & Robèrt, 

2000). For example, principles or ideals as the outcome or result of policy include social justice, 

decisions that stakeholders acknowledge as equitable and fair, upholding of and promoting 

human rights with all that entails, to name a few—involving as wide a group of stakeholders as 

possible and ensuring meaningful engagement and incorporation of a diverse range of opinions. 

As the UK considers implementation of a contested technology, this conceptual framework 

provides a roadmap for more equitable and inclusive governance and mechanisms for 

engagement.  

 



 44 

2.2. Lockwood’s Principles of Good Governance 

Lockwood (2010) proposes a framework of seven principles as indicators of good governance of 

natural resources: legitimacy, transparency, accountability, inclusiveness, fairness, connectivity 

and resilience. This framework emphasizes the ethics that underpin good governance, including 

“anthropocentric values, human rights [and] duties, [and] ecocentric values” (Lockwood, 2010, 

p. 756), drawing on international documents including the United Nations 1948 Declaration on 

Human Rights, the UN’s 1966 International Covenant on Civil and Political Rights, and the 

UN’s 2007 Declaration on the Rights of Indigenous Peoples (Lockwood, 2010). The UN’s 

Office of the High Commissioner on Human Rights posits that  
 

 “The true test of 'good' governance is the degree to which it delivers on the promise of 

 human rights: civil, cultural, economic, political and social rights. The key question is: 

 are the institutions of governance effectively guaranteeing the right to health, adequate 

 housing, sufficient food, quality education, fair justice and personal security?” (UN

 Economic and Social Commission for Asia and the Pacific, n.d.)  
 

The UN Human Rights High Commissioner identifies four characteristics of good governance 

necessary for ensuring human rights in outcomes: “transparency, responsibility, accountability, 

participation and responsiveness [to the public]” (UN Human Rights Office of the High 

Commissioner, n.d). Moreover, the UN Economic and Social Commission Committee for Asia 

and the Pacific (n.d.) defines good governance as follows:  

 

 “It is participatory, consensus oriented, accountable, transparent, responsive, effective 

 and efficient, equitable and inclusive and follows the rule of law. It assures that 

 corruption is minimized, the views of minorities are taken into account and that the 

 voices of the most vulnerable in society are heard in decision-making. It is also 

 responsive to the present and future needs of society.”  

Additionally, the EU’s Aarhus Convention is important to include in the development of a 

conceptual framework to evaluate governance mechanisms. Aarhus is grounded in the ethical 

concerns of human and environmental rights that also lie at the center of Lockwood and the 
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UN’s Framework, but is focused on procedural rights as well as participatory rights. The seven 

principles identified by Lockwood (2010) and indicators to determine if they are present in a 

governance structure are listed in Textbox 2-1 below. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

This thesis has adapted and incorporated principles from Lockwood (2010) in the framework 

applied to evaluate and analyse governance of hydraulic fracking—a novel application as 

Lockwood’s principles are most commonly used to evaluate governance of natural resources for 

the purpose of conservation.  

2.3. The Aarhus Convention of the European Union  
The UNECE Convention on Access to Information, Public Participation in Decision Making, and 

Access to Justice in Environmental Matters (Aarhus Convention) was adopted in June 1998 

when it was signed by 35 states and the EU and entered into force of law in 2001 (UNECE, 

2001). The Convention aims to ensure that the right to access environmental information and 

public participation in environmental decision-making is applied consistently within all signatory 

countries (Aczel et al., 2018, Szolucha Chapter; Hartley & Wood, 2005; Mason, 2010; UNECE, 

2001; Wates, 2005).  

 

Textbox 2-1. Lockwood’s Seven Principles of Good Governance and Indicators 

Principle  Indicators that the Principle is Present 
 

1. Legitimacy Does an actor or organization have authority to govern? 
2. Transparency Are decision-making processes visible?  
3. Accountability Is there clear responsibility for governance actions and decisions? 
4. Inclusiveness Is there meaningful opportunity for stakeholders to engage in 

    governance processes and decision-making? 
5. Fairness  Are all stakeholders’ opinions valued equally and power fairly 

   distributed? 
6. Connectivity Is there communication, connection, and coordination among all 

   governance actors? 
7. Resilience  Do governances actors have the ability to maintain relevance of 

   governance processes and actions under changing conditions? 
Lockwood, 2010 
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At the time of the Convention’s adoption, Kofi Annan (2001), then Secretary-General of the 

United Nations, described the document’s significance: 

 

 “The Aarhus Convention is the most ambitious venture in environmental democracy 

 undertaken under the auspices of the United Nations. Its adoption was a remarkable step 

 forward in the development of international law as it relates to participatory democracy  

 and citizens' environmental rights...  

 

 [T]he Aarhus Convention…aims to help strengthen citizens’ environmental rights -- 

 rights of access to information; rights to participate in decision-making; and rights 

 to challenge decisions affecting the environment. It seeks to ensure that members of the 

 public and their representative organizations can and do play a full and active role in 

 bringing about the changes in consumption and production  patterns which we so 

 urgently need to build a sustainable society.” 

 

The EU as a unified block is a signatory to the UNECE Aarhus Convention—as are both France 

and the UK independently—meaning that the UK has been ‘doubly bound’ by the Convention 

and will continue to be bound post-Brexit unless the UK decides to withdraw from the 

agreement. The US, Algeria and China to date are not signatories (UNECE, 2001).  

 

The legally-binding Convention is anchored by three foundational ‘pillars’ as illustrated below: 

1) access to information; 2) public participation in decision-making; and 3) access to justice in 

environmental matters (UNECE, 2001; Wates, 2005).  
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Figure 2-1 The Three Pillars of the Aarhus Convention 

 
      European Commission, n.d. 

 

The principles enshrined in the Aarhus Convention and their indicators are included in Textbox 

2-2 below. 

 

 

 

 

 

 

 

 

 

 

 
Key to the ethical underpinnings of the frameworks described above—that of the UN, Lockwood 

and the Aarhus Convention—is acknowledgment of the importance of developing mechanisms 

to ensure environmental justice, applied to operations such as those of the extractive industries: 

fair distribution of benefits and risks in activities such as fracking; fair and equal opportunities 

Textbox 2-2. The Three Pillars of the Aarhus Convention and their Indicators 

Principle   Indicators that the Principle is Present 
 

1. Access to Information  Do communities and individuals have access to clear, 
    accurate information necessary for decision-making? 

2. Public Participation  Are members of communities able to participate fairly 
    in decision-making on issues that affect their well- 
    being? 

3. Access to Justice  Do individuals and communities have access to fair  
    judicial proceedings in environmental disputes? 

(UNECE, 2001)  
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for all stakeholders in activities such as fracking to participate in decision-making; and 

legitimacy or acceptance by all stakeholders of decision-making processes and outcomes from 

those processes. The conceptual framework employed in this thesis accepts the argument that 

justice as fairness is the cornerstone or first principle of social organizations and thus good 

governance (Rawls, 2001). This idea is extended here to include the elements of environmental 

justice as illustrated in Figure 2-2 below. Thus, environmental justice—in processes and in 

outcomes—is central to the framework employed in this thesis to evaluate governance or 

regulatory structures in the case studies introduced in subsequent chapters. 
 

Figure 2-2 Environmental justice: distribution, participation and legitimacy 

 

Adapted from Clough, 2018, p. 15 

2.4. Conceptual Framework: Guiding Governance and Policy for Shale Gas 
From the literature review as well as in the interview data, key factors that impact decision-

making, and public acceptance of outcomes, have been identified: 1) access to information, 2) 

the need for transparency, 3) public engagement and participation, 4) inclusivity of stakeholders; 

among others. To this end, two key frameworks have been identified as being crucial for 

inclusive and robust decision-making processes, and beyond that, as being necessary elements in 

developing participatory energy systems—with consumers having an active role in decision-
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making processes—beyond proposed shale gas operations. The following sections highlight a 

novel combination of the two key frameworks as identified throughout the literature review—the 

UNECE Aarhus Convention and Lockwood (2010) framings of good governance. The 

framework used to evaluate the role of governance or regulation of shale gas described below is 

synthesized and adapted from the frameworks of the UN, Lockwood Principles, and the Aarhus 

Convention, with a strong emphasis on environmental justice. Table 2-3 below describes the 

principles of good governance applied to analysis of cases in this thesis, with expected outcomes 

that are then employed to assess whether these principles have been effectively employed within 

the decision-making process. 

 

Human rights as an outcome and principle  

 

‘Acknowledgment of and Respect for Human Rights’ is included in the framework of good 

governance as in this context it is considered both an ideal expected outcome of good 

governance, and a necessary part of the process or foundational principle that underlies the 

theoretical construct of good governance, thus underpinning all other attributes.  
 

The framework  

 

The table below identifies the nine foundational principles defined in this thesis that underlie 

good governance. Expected outcomes are the measures used to determine the extent to which 

these principles are present in governance. 
 

Table 2-3 Summary of good governance principles and expected outcomes 

Governance 

Principle 

Expected Outcome 

1. Justice, Fairness, 
Equity, Social 
Legitimacy, Power 
Imbalances, Access 
to Judicial or Other 
Processes 

§ Rights of all stakeholders are respected, and stakeholders are able 
to participate in decision-making fairly  

§ Top-down governance fairly considers needs and values of local 
communities  

§ Partnerships are established between local and national 
stakeholders and governing bodies and decision-makers for 
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optimal outcomes  
§ There are well-defined and well-functioning mechanisms for 

addressing power imbalances: national and local, industry and 
community, etc.  

§ Potential for power imbalances are recognized and mechanisms 
are in place to correct them 

2. Legitimacy or 
Acceptance of 
Authority by 
Stakeholders 

§ Community demonstrates consent for activity proposed for local 
implementation (national consent is not adequate, but local social 
license to operate must be demonstrated) 

§ Communities accept authority of governing body to make 
decisions  

§ Decisions are made within local, national or international legal 
and policy frameworks and with respect for culture and social 
constructs of communities  

§ Decision-making by governing body can be contested in fair and 
open process (access to justice)  

§ There is consensus among the communities consulted  
§ There are clear processes/opportunities for justice or redress 

3. Transparency/ 
Access to 
Information 

§ Decisions and data, information, reports, etc., that lead to 
decisions are accessible to the public and all stakeholders in 
appropriate, clear, understandable and inclusive language and 
form 

§  Rationale behind decision-making process—and decisions—is 
understood by stakeholders and communicated clearly and 
comprehensively  

§ Governance structures/hierarchies are clear and understood by 
stakeholders  

4. Accountability § Decision-makers are accountable to stakeholders at all levels for 
decision-making processes and outcomes  

§ There are processes—legal or other—to ensure that actors enact 
policy and make decisions fairly and with interests of 
communities considered in meaningful ways 

§ Stakeholders have mechanisms for dispute resolution 
§ Hierarchy of mechanisms for decision-making is clear and 

communicated to stakeholders throughout all stages of the 
process, with mechanisms for appeals  

5. Inclusiveness § Stakeholders are defined inclusively—all members of the 
community and anyone with a concern or interest are included in 
processes leading to decisions that affect their communal and 
individual well-being 

§ There are mechanisms in in place to define—and involve—
stakeholders 
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§  Vulnerable, less advantaged or marginalized stakeholders have 
access to information and ability to engage in decision-making 
processes  

§ NGOs, groups and local stakeholders have access to information 
about decision-making processes and access to justice or 
mediation 

§ The public is engaged in decision-making and public opinion 
meaningfully considered for incorporation in decisions 

6. Integration, 
Coordination and 
Cooperation 

§ There is demonstrable communication and coordination between 
governance levels—community, region, national, international 

§ Needs and intentions are communicated horizontally and 
vertically 

7. Capability and 
Competence 

§ Decision-making bodies have adequate information to make 
decisions based on meaningful understanding of local culture, 
economy, decision-making frameworks and needs 

§ Scientific or other ‘experts’ or stakeholder with specific (or 
traditional) knowledge are included in decision-making processes 

§ Decision-makers have adequate access to information, including 
diverse local social, cultural and economic contexts 

§ Local decision-makers have adequate authority devolved to them 
to make meaningful decisions 

§ Robust mechanisms are in place to analyze/identify resource and 
skill needs for decision making 

8. Adaptability and 
Innovation 
 

§ Mechanisms are in place to analyze/identify resource and skill 
needs for decision making Policy- and decision-makers assess 
new information and adapt approaches as necessary 

§ Opportunities and risks are assessed, and policy is amended or 
adapted 

§ Changing needs and attitudes of stakeholders are anticipated and 
incorporated in policy frameworks 

9. Explicit 
Acknowledgment 
of/Respect for 
Human Rights 

§ Environment is protected for current and future generations 
§ Environmental resources (clean water, clean air, access to food, 

access to shelter, etc.) are protected 
§ Right to access to energy is acknowledge and respected 

 

Chapter 11 (Table 11.1) summarizes the findings of the case studies in this thesis through the above 

framework of good governance. 
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Chapter 3. Research Methodology 

 

“The hardest part of research is always to find a question that’s big enough that it’s worth 

answering, but little enough that you actually can answer it.”  

 --Edward Witten2  

3.1. Introduction  

The aim of this thesis is to assess critically the potential impacts of shale gas extraction in 

England on local communities and to identify potential gaps in the UK’s current regulatory 

framework to enhance community protections—particularly with respect to protection of human 

and environmental rights, including access to clean food and water, livelihoods, environmental 

safety, as well as community well-being. The research question is in the Textbox below. 

 

 

 

 

 

 

 

An integrative qualitative methodology was used to identify, refine and validate the research 

question and its framing(s) (Gilmore & Carson, 1996; Rapanta & Felton, 2019).  

3.2. Summary of Research Methodologies 

Research methods employed in this thesis included: 

 

§ Integrative and critical literature review 

§ Qualitative mixed methods research 

§ Multiple case study methodology 

 

 
2 See National Science Foundation (https://www.nsf.gov/news/special_reports/medalofscience50/witten.jsp) 

Textbox 3-1. Research Question 
 
If the UK moves forward to extract its shale gas resources, how should 
protections for environmental and community health and well-being be 
strengthened within the policy and legislative framework? 
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§ Ethnographic data collection including semi-structured interviews, observational data 

collection as part of multiple site visits, and surveys   

§ Validation through triangulation 

§ Backcasting 

 

Figure 3-1 summarizes the steps followed in the thesis’ methodology.  

 

Figure 3-1 Overview of steps followed in methodology 

 

3.3. Integrative and Critical Literature Review 

A key component of the research methodology was analysis of existing scholarly literature. The 

review also included grey literature such as news articles, interest group and industry perspective 

Recommendations: Backcasting, using principles developed from case studies to propose recommendations

Validation & conclusions: Synthesize findings &; stakeholder validations (2 iterations)

Integration: Integration of qualitative data from multiple case study findings

Primary data analysis: Transciption, thematic coding & analysis

Primary data collection/ ethnography: Site visits & semi-structured interviews

Case study site identification: Collect data & develop case study analysis

Analysis of impacts & regulatory framework: Gaps in regulation & potential risk

Legal/policy review: Analyse current regulatory framework and protections 

Integrative & critical literature review: Identify fracking impacts from existing data; grey literature
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pieces and reports, policy briefs, legal documents and commentaries and other writings to 

develop a deeper understanding of the social contexts and enable inclusion of a wide range of 

perspectives, including those that might be underrepresented in ‘academic’ sources. Inclusion of 

grey literature sources is important in cases with potential gaps in the scholarly literature, or 

when events move quickly and there is a lag in time between research and availability of studies 

in published format due to the lengthy peer-review process (Adams et al., 2016). This is 

particularly relevant here due to sparse data on public attitudes and community perspectives on 

fracking in Algeria and China—two case studies that form part of the research in this thesis.  

 

For these reasons, an integrative or critical literature review was undertaken as this approach 

aims to “assess, critique and synthesize the literature on a research topic in a way that enables 

new theoretical frameworks to emerge” (Snyder, 2019, p. 335). The choice of this methodology 

was based on the need for flexibility to examine a wide range of sources (a systematic review, 

for example, would have limited analysis to scholarly, peer-reviewed literature). In comparison 

to systematic reviews, the purpose of an integrative review is to “combine perspectives and 

insights from different fields or research traditions” rather than to provide a review of all existing 

literature (Snyder, 2019, p. 336). This approach can, therefore, be more flexible and enable 

creative identification of data sources (Snyder, 2019). As a further rationale for relevance, the 

integrative approach is appropriate for both ‘mature’ and ‘novel’ topics—in the case of shale gas, 

there is a wide body of literature, particularly in the US, but conversely, is still novel and 

contentious in the UK (Snyder, 2019). An approach to assessing the literature review is in the 

textbox that follows. 
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3.4. Framing the Research 

Szolucha (2016) argues that when analysing shale gas risks, there is a lack of recognition of 

social impacts, psychological impacts and human rights impacts, and thus a need for integration 

of these risks with available data on and understanding of the better-documented technological 

and environmental impacts. Moreover, local communities can rarely afford the cost of 

commissioning their own impact assessments, meaning they rely on EIAs commissioned by the 

government or industry that often overlook the potential risks to the community, including 

impacts on human rights and social and cultural contexts (Szolucha, 2016). Kumar (2014, p. 

5709) discusses the importance of designing a study to capture the complexity and diversity of 

the human context: 

Textbox 3-2. Assessing the Quality of a Literature Review 

Phase 1: design 

•Is this review needed and what is the contribution of conducting this review? 

•What is the potential audience of this review? 

•What is the specific purpose and research question(s) this review will be addressing? 

•What is an appropriate method to use of this review's specific purpose? 

•What is the search strategy for this specific review? (including search terms,  

databases, inclusion and exclusion criteria etc.) 

Phase 2: conduct 

•Does the search plan developed in phase one work to produce an appropriate sample or  

does it need adjustment? 

•What is the practical plan for selecting articles? 

•How will the search process and selection be documented? 

•How will the quality of the search process and selection be assessed? 

Phase 3: analysis 

•What type of information needs to be abstracted to fulfill the purpose of the specific review? 

•What type of information is needed to conduct the specific analysis? 

•How will reviewers be trained to ensure the quality of this process? 

•How will this process be documented and reported? 

Phase 4: structuring and writing the review 

•Are the motivation and the need for this review clearly communicated? 

•What standards of reporting are appropriate for this specific review? 

•What information needs to be included in the review? 

•Is the level of information provided enough and appropriate to allow for transparency so  

readers can judge the quality of the review? 

•The results clearly presented and explained? 

•Is the contribution of the review clearly communicated? 

Snyder, 2019, p. 338 
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 “[Human]social networks and their relationships are like spider webs which extend  

 outward in intricate patterned structures; each of which [is]organized and 

 perform[s] a valuable function either singularly or collectively. They are powerful beings 

 with the ability to mould and shape their physical, biological and socio-cultural 

 environments as easily as the latter would and shape them.” 

 

While hydraulic fracturing is a technical activity, the potential effects involve humans and their 

living spaces and communities. By combining a focus on human rights impacts, environmental 

and health impacts, and ethnographic methodologies to understand the human effects of shale 

gas, this thesis adopts an integrated approach to understanding risks and threats, from the 

community level to national level, and beyond state borders to international scales. The rationale 

behind this thematic approach is that a contentious issue should be examined within a full range 

of contexts, perspectives and frames. The need to identify and analyse a wider range of impacts 

than those typically addressed in environmental or health impact analyses provides the rationale 

for the methodological approach here, as the focus of this thesis is centred on the need to 

highlight crucial, and often overlooked, social and community impacts, in addition to and in light 

of the wider environmental, health, political and economic processes and impacts. Figure 3-2 

illustrates the four pillars of this analysis: public health impact, environmental impact, social and 

community impact, and human rights impact. 
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Figure 3-2 Impact assessment framework 

 

3.5. Qualitative Mixed Methods Using Multiple Case Studies  

Due to the need for further research on social issues and community impacts to add to the 

growing wealth of quantitative data on health and environmental risks associated with shale gas, 

this thesis adopts a qualitative multi-method approach using multiple case studies. Mixed or 

multiple methods enable research to build off existing data but also add to the body of literature 

by incorporating collections of primary data. Here, data include secondary source materials, 

ethnographic data from primary research, stakeholder interviews and case studies. While much 

mixed methods research is designed to mix quantitative and qualitative methods, here the focus 

is on mixed approaches to collecting and analysing qualitative data (Cresswell & Clark, 2017; 

Johnson et al., 2007; Mason, 2002; Mason, 2006; Torraco, 2002).  

 

According to Mason (2006, p. 10) “…a ‘qualitatively driven’ approach to mixing methods offers 

enormous potential for generating new ways of understanding the complexities and contexts of 

social experience, and for enhancing our capacities for social explanation and generalization.”  

The application to shale gas of a flexible, qualitatively driven approach makes good sense: 

“Given the multi-dimensionality of social experience, we would do well, up against this 
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existing data
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challenge, to be interested in and to draw upon different theoretically informed approaches to 

conceptualizing context, rather than insisting upon the primacy of only one world view” (Mason, 

2006, p. 19). The often-recognized value for mixed methods largely centres on the benefits of 

triangulation—an approach taken in this thesis to deepen and corroborate data and analyses 

(Bryman, 2004; Mason, 2002; Wisdom et al., 2012).  

 

  “If we are seeking to use mixed methods to triangulate, or to corroborate each other, 

 then this suggests an integrated framework, where we use each method and form of data 

 to tell us about a specific part of ‘the picture’, or to provide views of ‘the picture’ from  

 specified angles. The overall logic here would be that these parts or views can be 

 consolidated, or integrated, to produce a fuller or more valid or robust picture” 

 (Mason, 2006, 19-20). 

 

Yin (2014, p. 2) posits that “…a case study allows investigators to focus on a ‘case’ and retain a 

holistic and real-world perspective…” Exploratory case studies play an important role in 

analysing and understanding a problem, when the context is important to that understanding 

(Bartlett & Vavrus, 2017; Tellis, 1997; Yazan, 2015; Yin, 2014). Additionally, a case study 

approach is an appropriate methodology when 

 

 “(a) the focus of the study is to answer “how” and “why” questions;  

   (b) you cannot manipulate the behaviour of those involved in the study;  

   (c) you want to cover contextual conditions because you believe they are relevant to   

       the phenomenon under study; or  

  (d) the boundaries are not clear between the phenomenon and context” 

  (Yin, 2014, p. 2). 

  

All these conditions apply in varying degrees in the context of this research. Similarly, according 

to Simons (2009, p. 21), “[a] case study is an in-depth exploration from multiple perspectives of 

the complexity and uniqueness of a particular project, policy, institution, program or system in a 

‘real life.’” Moreover, a case study is a research design frame rather than a method, and 

numerous methods can be included within it (Simons, 2009). According to Flyvbjerg (2011, p. 
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301), in undertaking a case study, the researcher is not “…so much making a methodological 

choice as a choice of what is to be studied.” Moreover, “[g]ood social science is problem-driven 

and not methodology-driven, in the sense that it employs those methods which for a given 

problematic best help answer the research questions at hand” (Flyvberg, 2006, p. 242).  

Further, the advantage of the case study approach is that it provides the ability to analyse a 

research problem within its context, as “narrative is an ancient method and perhaps our most 

fundamental form for making sense of experience” (Flyvberg, 2006, p. 240).   

 “Narrative inquiries do not—indeed, cannot—start from explicit theoretical assumptions. 

 Instead, they begin with an interest in a particular phenomenon that is best understood 

 narratively. Narrative inquiries then develop descriptions and interpretations of the 

 phenomenon from the perspective of participants, researchers, and others” (Flyvberg, 

 2006, p. 240). 

Following Yin’s advice to narrow the research question, each chapter’s case study focused on 

one key guiding question designed to limit the scope, and also to later synthesize and fit the case 

into the larger picture of the thematic frame of the thesis as a whole. For that reason, the 

approach determined to be the most appropriate here uses multiple cases. A series of sub-

questions was developed to deepen understanding of the central research question. The following 

questions are explored along with other themes—expanded and refined through iterative 

qualitative processes—throughout the thesis. 

 

§ If the UK decides to go ahead with shale gas extraction, what are the key issues of 

concern for local communities and how can these issues be managed, and negative 

impacts minimized or mitigated? 

§ What are the potential gaps leading to harmful impacts to the environment and 

communities in the environmental impact assessment (EIA) process?  

§ How can communities manage a new risk such as seismicity? 

§ How can the conflict between energy demand and protection of natural areas be 

managed? 
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§ What is the role and impact of public engagement in a top-down governance system and 

how can development and economic growth be balanced with environmental protection? 

§ What is the role of opposition and public protest in shaping governmental policy? 

§ What is the role of local ‘voice’ when local and national policies conflict, and how can 

expanding corporate human and environmental rights protect communities’ interests? 

 

According to Bartlett and Vavrus (2017, p. 1), comparative case studies are “particularly well-

suited to social research about practice and policy.” In the context of this thesis, two cases—

environmental impact assessments in decision-making in California and New York—are 

explicitly compared. All cases, however, draw context from the central case of community 

response to shale gas proposals in Lancashire. For that reason, a comparative case study 

methodology is implemented for the thesis as a whole, in order to draw results from the UK 

context (see Figure 3.3). 

3.6. The Case Study Sites 

Case studies were developed to explore a specific issue or provide a lens or frame through which 

to understand the situation in the UK, and to highlight potential applications beyond the UK. 

Although the research examines multiple issues relevant to shale gas, including environmental, 

health and social impacts, as well as implications for human rights, the main focus is on the 

impacts at the local level, as communities arguably bear the brunt of potential risk. The goal is to 

provide a multi-faceted and holistic overview of the various potential impacts and consequences, 

leading to a broad suite of recommendations that are then validated by stakeholders.  

 

Within each case, multiple methods are employed, including data collection from secondary 

source material through literature and document review; primary source data collection in semi-

structured interviews, site visits, direct observations and surveys; and stakeholder analysis, 

comments and interviews. In addition to the overarching methodology described in this chapter, 

each case study chapter gives a brief summary of the methodology specific to that particular 

case, situated within this framework. The following figure illustrates the case study framework. 
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Figure 3-3 The case study framework  

 

 

Lancashire in the Northwest of England was selected as the central case for the thesis as much of 

the controversy in the UK around fracking has centred on that region. The UK government has 

hoped to develop shale deposits there, while the community, on the other hand, has launched a 

strong protest movement to prevent development in response to incidences of induced seismicity 

and fears over potential local social, environmental and health impacts. Initial exploratory testing 

for shale gas was conducted in Lancashire in 2011, followed by well-publicized episodes of 

seismicity, as well as the first commercial extraction in 2018, followed by yet more earth 

tremors, and finally a government-imposed moratorium (Beebeejaun, 2019; Bradshaw & Waite, 

2017; Rattle et al., 2020). Scoping interviews were conducted in London to develop preliminary 

understanding of community attitudes in the UK more generally and narrow choice of the site 

study. Scoping site visits to Lancashire were also conducted to develop a preliminary 

understanding of the cultural, social, economic, governance and other contexts of the region, 
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followed by semi-structured interviews of stakeholders in Lancashire. Lancashire is a good case 

study for analysing the relationship between the perceived risk to ‘quality of life’ and local 

communities’ attitudes and perspectives toward proposed exploration and future development.  

 

To deepen understanding of aspects of the central research question, additional cases studies 

were developed on states in the US, France, China and Algeria to highlight issues relevant to the 

UK context. Sites were chosen because of their differences in governmental structure and 

approach to fracking regulation, geographic diversity, differing approaches to public 

participation, inclusion and protest, and potential applicability of ‘lessons learned’ to the UK 

context. The figures that follow highlight these cases. 

 

Figure 3-4 Lancashire, England 

 

Lancashire, 
England 

Interview 
sites 

The Guardian, June 2015 
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An EIA may be required under the UK regulations for permits for shale gas exploration and 

development. California and New York undertook an evaluation of shale gas impacts, using 

similar EIA procedures mandated by their state legislatures, but came to opposite decisions, with 

New York choosing to ban fracking while California opted to approve it. In order to understand 

the potential risk of employing an EIA process that may not be ‘not fit for purpose,’ or 

inadequately managed, case studies of New York and California are compared. 

  

Next, a case study of the American state of Oklahoma examines issues related to public and 

regulatory response to seismic activity induced by fracking. This is relevant to the UK context as 

Lancashire—similarly an area with little previous seismic risk—experienced tremors leading to a 

halt in fracking and increased public opposition. The relevance of the case extends beyond 

seismicity to how governing frameworks respond to and manage unexpected risks of 

technologies such as fracking. 

 

Theodore Roosevelt National Park (TRNP) in North Dakota is included to analyse potential risks 

of deregulation on nationally protected parklands, when current energy needs and protection of 

nature for future generations conflict—an issue of importance in the UK context, where 

protection of parklands in the face of planned energy development is contentious.  

 

The map in Figure 3-5 shows the locations of the four US cases: California’s Monterey Shale, 

New York’s Marcellus Shale, TRNP in North Dakota’s Bakken Shale and Oklahoma’s SCOOP 

and STACK shale plays.  
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Figure 3-5 Four US states                    

 
US EIA, 2011a 
 

The case study of China examines how a top-down governance structure and inclusion (or 

exclusion) of public participation manages risks related to fracking. There are lessons for the UK 

here in incorporating and learning from local public perspectives. Moreover, China has vast 

shale resources (Figure 3-6) and sheer scale means that how it manages resource extraction has 

significance beyond the UK context. 
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Figure 3-6 China 

 
China Dialogue, 2014 

 

Governance of shale gas in Europe is important to consider as much of the UK’s current 

regulation derives from EU energy and environmental policy frameworks. Poland has the largest 

potential shale resources in Europe and a government that has supported development through a 

governance framework that includes tax incentives (Goldthau, 2018). The experience of Poland, 

along with a selected group of Western and Eastern European countries, with shale gas potential 

is briefly discussed in Chapter 9 in the introduction to a discussion of the EU’s regulatory 

framework. As there is a considerable body of literature on the Polish shale gas experience (see 

for example Aleksandra Lis, 2020; Anna Szolucha, 2018; Anna Szolucha, 2019b), this thesis has 

instead chosen to focus on the regulatory framework of France within the UK context due to its 

potentially more significant contribution to the body of literature, particularly due to the 

enactment of a new law—the Duty of Care Act or Loi de Vigilance 2017. This recent law aims to 

hold multi-national corporations accountable for global environmental and human rights risk.  

 

Beijing  
Interview site 
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France, with the second largest shale deposits in Europe after Poland, is an interesting case due 

to the development and evolution of its regulatory frameworks and legal instruments, situated 

within the guiding framework of EU law. The role of local public engagement in moving the 

government to enact a ban specific hydraulic fracturing, followed more recently by a prohibition 

of all hydrocarbon development, is analysed. This case demonstrates how pressure exerted by a 

significant public opposition and protest movement led to a government policy change, as France 

has legislated a ban on fracking despite previous government support of the technology. Further, 

the case of France demonstrates potential application of a governance framework that extends 

protections from risks of environmental, health and human rights impacts of large French-based 

enterprises beyond French territory. Figures 3-7 and 3-8 show locations of projected shale gas 

deposits, and arrows identify regions where the author’s interviews were conducted. 

 
Figure 3-7 Paris Basin, France 

 
US EIA, 2013, p. XIII-3 

 

 

Interview site Paris 
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Figure 3-8 South-East Basin, France 

 
 US EIA, 2013, p. XIII-12  
 

The final case study is Algeria—chosen for its significance in relation to France and as an 

illustration of the potential for conflict between government support for energy development and 

community concern over impacts, leading to potentially destabilizing protest. Algeria’s 

experience highlights potential impacts from power imbalances, when local communities have 

no ability to participate meaningfully in decision-making and a central government ignores, or 

does not understand, the needs of local communities. The case further illustrates the potential for 

Nimbyism (Not In My Back Yard): French-based hydrocarbon companies have undertaken 

operations in Algeria to explore for and extract shale gas, with potential health and 

environmental risks to local populations, at the same time that these operations remain banned on 

French national territory (Short & Szolucha, 2107). (See Chapter 1 for summary of shale gas 

development risks.) In this context, the French ‘duty of care’ legislation is examined as a model 

for corporate accountability with application to the UK regulatory framework, and elsewhere.  

  

Montélimar, Uzès, & Barjac  
Interview sites 
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Figure 3-9 Algeria 

 

 
US Department of State, n.d. 
 

3.7. Qualitative Data Collection 

Following a multi-method, multiple case study approach, a wide variety of qualitative data 

sources are included in this research.  

 

1. Secondary sources of data. Each case study relies extensively on secondary data, 

collected through multiple rounds of exhaustive literature reviews. Literature analysed 

includes:  

Ain Salah 

Ourgla 
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§ Peer-reviewed journal articles 

§ Reports and policy papers developed by governmental agencies, NGOs, industry 

professional and specialized analysts, law firms and legal experts, and ‘think 

tanks’ 

§ Official legal documents, including legislation, cases brought to court, EU and 

UN documents, UK legal instruments, as well as legal instruments from the US, 

China, France and Algeria 

§ Grey literature, including news articles, radio presentations, blog articles and 

other informal material was also included to validate findings in the ‘academic 

press’ and to gain a ‘boots on the ground’ understanding of the issues  

§ Quantitative data drawn from public sources, including the UK’s Department of 

Business, Energy and Industrial Strategy (BEIS) annual national survey and 

commissioned nation-wide survey data on public attitudes to fracking in France 

2. Primary data sources. To validate findings and deepen understanding of issues, multiple 

primary data gathering methods have also been employed. These sources include 

ethnographic data, with methods such as: 

§ Survey instruments 

§ Semi-structured interviews 

§ Direct observations 

§ Site visits 

§ Industry meetings and conferences  

3. Stakeholder validation 

§ Recommendations developed with two rounds of expert validation and 

backcasting 

§ Additional quality control and feedback include multiple rounds of peer-review 

feedback on relevant publications 
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Ethnographic data collection 

 
As energy access and response to it is inherently a social phenomenon, this thesis incorporates 

ethnographic approaches to data collection, following the iterative process proposed by Kumar 

(2014), described in Figure 3-10. 

 

Figure 3-10 Iterative process of ethnographic research 

 
               Kumar, 2014, p. 5713 (from Attig et al., 1989) 

 

Site visits, surveys and semi-structured interviews 

 
This research employs a problem-driven ethnographic methodology, an iterative process, 

combining both deductive reasoning (with key themes and codes drawn from the literature 

review) and inductive reasoning (where the interviews and responses drove the research themes).   
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In order to understand attitudes toward fracking from an industry and business perspective, site 

visits, meetings and conferences were included as part of the initial scoping and ongoing data 

collection process throughout the research including:  

 

§ UK Onshore Oil and Gas, Birmingham, UK, March 29, 2017 

§ Society of Petroleum Engineers, Western Regional Meeting, Bakersfield, 

California, April 2017 

§ Site visit to hydraulically fracked shale field in Bakersfield, California, April 24, 

2017 

§ Shaleology, London, Geological Society House, October 6, 2017 

§ Texas Journal of Oil, Gas and Energy Law, TGOGEL Symposium, February 

2018 

§ Conference of Association for Energy Economics, USAEE, September 2018 

§ Site visit to CEPTRO, Centre for Petroleum Studies, Petrobras, Campinas, Brazil, 

October 15-18, 2018  

§ Unconventional Oil and Gas Market in the UK, Westminster Energy, 

Environment and Transport Forum, April 2019 

 

Interview and survey subjects were identified using Snowball Sampling, with future interview 

subjects identified by referral from previous subjects, as well as through site visits and 

attendance at local and community events. Interviews were recorded, transcribed and coded to 

identify key themes and categories related to support or opposition as well as stakeholder 

perspectives. Site visits and interviews, following the methodology of Turner (2010), were 

conducted in the UK at Preston New Road, Lancashire (a site of proposed fracking), as well as in 

various locations in France (Paris, Barjac, Montélimar and Uzès), and in Beijing, China. 

Interviews focused on the specific health and environmental impacts of fracking; issues related 

to the implementation of the technology; perceived gaps in current regulation; and public 

perspectives towards the technology and potential positive and negative impacts nationally and 

locally. These visits were conducted as background to developing comparative case studies on 

different communities’ experiences (Dixon-Woods & Shojonia, 2016; Elliott & Jankel-Elliott, 

2003; LeCompte & Goetz, 1992). It is important to note, however, that this research does not 
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purport to draw conclusions based on the limited data collected in interviews and surveys. 

Rather, the purpose was to examine fracking within a complex and multi-faceted lens with 

ethnographic data used along with other data sources to deepen and broaden understanding of 

impacts on local communities and attitudes within those communities. 

 

The process was iterative, to allow capturing of a wide range of opinions and viewpoints, and to 

refine the focus of the thesis. After identification of proposed study sites and case study focus, 

additional semi-structured stakeholder interviews were conducted, with stakeholders defined as 

any member of the public, particularly local to the area, or engaged in research or involved in the 

proposed operations, or with an interest in proposed operations (O’Haire et al., 2011; Phillips & 

Reichart, 2000). Validation and reliability testing were conducted to ensure that questions were 

as open-ended and unbiased as possible. A ‘pilot interview’ was conducted in September 2016, 

followed by subsequent interviews in October 2016, June 2017, and October 2017. Interviews 

were conducted in Lancashire near Preston New Road and Lytham St. Annes and anonymized by 

coding with a number corresponding to the date and interview number for each interview period 

(Wahyuni, 2012; Widodo, 2014). In order to protect the anonymity of respondents, particularly 

as there were ongoing legal challenges at the time, the interview data collected omits the 

questions and interviewee identifying information but are compiled to show key issues and 

perspectives of the local community, with a focus on increasing opposition to the technology, 

following the ethnographic methodology of Short and Szolucha (2019). 

3.8. Data Analysis 

Identifying themes in primary interview data  

 

A ‘word cloud’ is a data visualization method, in which the size and prominence of a word 

appearing in selected text is based on its frequency distribution within the text. This technique 

was used as a ‘first pass’ to identify emerging themes in the data. As an objective of this thesis is 

public engagement and wider communication about environmental issues and potential impacts, 

word clouds were additionally explored as a way to present data and to initiate further 

conversations around the subject (Koh et al., 2010). While quantitative data can be visually 

presented in graphs, interactive displays or other visual forms, displaying qualitative data 
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visually presents different challenges. Use of word clouds is an approach with potential 

application to public presentation of data. Figures 3-11 and 3-12 show examples of ‘first stage’ 

use of data clouds to organize key points drawn from semi-structured interviews in Lancashire 

and Barjac. Most frequently mentioned ideas were then used as guiding themes to collect and 

analyse additional data and to develop further questions.  
 

Figure 3-11 Word cloud, Lancashire data 

 

Figure 3-12 Word cloud, Barjac, France  
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In order to organize and analyse material collected in semi-structured interviews by theme, 

Dedoose, a data analysis software tool, was employed following the process summarized in 

Figure 3-13. Dedoose was selected because of its strength in organizing and analysing a wide 

range of qualitative data, and as it is as a relational database, it can be used to draw relationships 

across mixed methods data (Salmona et al., 2019). This program-assisted analysis was a useful 

tool to identify thematic patterns for further analysis and to pinpoint areas for additional data 

collection (Taylor & Treacy, 2013; Salmona et al., 2019). 

 
Figure 3-13 Data analysis steps, using Dedoose software 

 
 

The process of analysis began with transcription of interview data, which was then uploaded into 

Dedoose. At the same time, a codebook was developed based on identification of significant 

themes through evaluation of word distributions generated in word clouds, evaluation of 

interview transcripts, literature reviews, survey results and observational summaries based on 

site visits. The raw data was compiled in the software program for further rounds of evaluation. 

This process was both integrative as it incorporated themes from all sources, and iterative, as 

codes were added to the codebook as further themes were discovered in the data or additional 

data were collected. The approach was designed to be as unbiased, creative and ‘open’ as 

possible. Significantly, this method combined inductive and deductive reasoning, guided both by 

Key themes inform subsequent research and case studies 

Table or thematic map to highlight results 

Decide which codes are most important; create categories by combining codes

Add new codes as necessary

Reread transcripts in Dedoose; label relevant codes 

Read through the transcripts, note first impressions, generate word cloud
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the literature but ensuring flexibility in approach. Dedoose was also used to identify code 

frequency and code co-occurrence to identify relevant or linked concepts (e.g., ‘fairness’ was 

frequently coded with ‘inclusiveness’) (Fereday & Muir-Cochrane, 2006; Ryan & Bernard, 

2003). Figure 3-14 and 3-15 illustrate the application of data coding. Numbers in the coloured 

boxes indicate how many times a code (concept such as fairness or inclusiveness) occurs. These 

observed links help identify key themes. Figure 3-16 shows a Dedoose-generated word cloud. 
 

Figure 3-14 Codes applied in Dedoose 

 

Figure 3-15 Code co-occurrence 
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Figure 3-14 Dedoose-generated word cloud 

 

 
3.9. Integration of Multi-Method Qualitative Data and Validation 
Much of the discussion surrounding integration of mixed or multiple methods of data collection 

focuses on combining quantitative with qualitative methods (Johnson & Onwuegbuzie, 2004; 

Johnson et al., 2007). In the case of this thesis, however, the challenge was to integrate 

qualitative data collected from multiple sources using multiple methods. The introduction in 

Chapter 1 established the central themes to be explored while Chapter 2 described the conceptual 

framework to be used in analysis. The cases each present a stand-alone narrative, but the 

research was designed to develop parts of an overarching thematic framework centred in the 

research question. Each case presented findings specific to its site, but the conclusion and 

findings for the thesis as a whole used a cross-site/cross-case synthesis (Yin, 2014). 
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Triangulation 

 

Triangulation in qualitative data collection and analysis is a constructivist approach in which the 

research is considered from at least two perspectives to strengthen findings (Flick, 2012). Thus, 

the aim of triangulation in qualitative research is to deepen and validate findings by using 

multiple methods to study the same subject, and can take the form of researcher triangulation, 

data triangulation, theory triangulation or method triangulation (Denzin, 1970; Denzin, 1978). 

Here, a variety of methods were employed across the scope of the project. Methodological 

triangulation was employed for purposes of ‘cross validation’ with the aim of producing 

convergent results (Denzin, 1978; Denzin, 2017; Jick, 1979). While triangulation is often viewed 

as the ‘end’ of the research or a process of validating findings, following Flick (2018) 

triangulation has been employed here throughout the ongoing research to refine and re-evaluate 

research directions. In this case, three iterative rounds of recommendations with stakeholder 

comment and validation were undertaken. Multiple data collection methods can lead to three 

outcomes: confirmation of results, complementary results, or divergence or differences in results 

(Flick, 2018). Triangulation here was both confirmatory, as multiple approaches confirmed 

findings, and complementary, as multiple approaches added to and broadened findings. Figure 3-

17 illustrates the approach to triangulation employed here. 
 

 

 

 

 

 

 

 

 

 



 78 

 

Figure 3-17 Quantitative data validation through triangulation 

 

 
Backcasting 

 

The conclusion of the thesis proposes a series of recommendations developed through 

backcasting—a planning procedure that begins with an imagined or idealized future scenario and 

works backward (Holmberg & Robèrt, 2000; Robinson, 2003; Yap, 2016). Following Holmberg 

& Robèrt (2000), principles, drawn from the lessons of the case studies, rather than scenarios 

were used as the future starting point leading to recommendations (see Chapter 11 for further 
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discussion). Recommendations were evaluated by a broad selection of stakeholders and experts 

and revised through an iterative process.  

3.10. Research Limitations  

The “Hawthorne Effect” described by Oswald et al. (2014, p. 53) among many others, refers to 

the phenomenon in ethnographic research methods that “…there is a change in the subject’s 

normal behaviour, attributed to the knowledge that their behaviour is being watched or studied.” 

This is not likely to have had a significant effect here as most of the interviews were conducted 

at protests, community meetings and other events where residents had gathered to discuss issues 

related to fracking and were not selected for ‘neutrality’ of viewpoint. 

 

The inherent bias in the interviews is acknowledged, as snowball sampling was employed to 

identify ‘willing’ participants who were referred by other interviewees with strong opinions to 

share. Triangulation was used to limit effects of bias in interviewing methods, as in addition to 

interviewing, direct observation, extensive analysis of scholarly literature, legal and policy 

documents, and grey literature was included and further, multiple case studies were used to 

examine the research question from different perspectives. 

 

In some cases, research was impeded by a lack of access to scholarly documents, notably in the 

case of Algeria where there is limited research on the subject of community engagement as well 

as in China, where relevant documents, particularly on public attitudes, were difficult to access, 

but also in the US as a temporary government shut-down meant that ‘official’ databases and 

websites were not accessible for a period of time. The research was further impeded in China by 

the need to conduct interviews in English or with the help of translator(s). Additionally, due to 

limited resources, surveys, interview and site visits were necessarily restricted. In China, for 

example, a next stage of research should arguably focus on the specific regions of China where 

fracking is proposed as a more comparable site of study than subjects in urban Beijing to subjects 

in Lancashire. Similarly, additional study of public opinion in Algeria would ideally include site 

visits and interviewing of members of communities located near proposed fracking sites.  
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Interviews in France were conducted in French, and translations here are the responsibility of the 

author. Additionally, translations from French of literature and documents (related to France and 

Algeria) are the responsibility of the author. Interviews in China were either conducted in 

English or translated by a Tsinghua student. 

 

Non-peer reviewed grey literature is used throughout the research as the thesis examines public 

attitudes toward fracking and insight is deepened through the addition of these sources. 

Triangulation is used to reduce bias and confirm and complement findings that use grey sources. 

 

Interviews and site visits were undertaken by a single researcher. The impact of the ‘single 

researcher effect’ was reduced by examining existing bodies of ethnographic data in the 

scholarly record. Primary data was used to deepen analysis rather than draw generalizable 

conclusions. 
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Chapter 4. UK Context: The Case Study of Lancashire, England 

 

“They tell you it’ll make money but what happens when you have to buy all your water? They 

can’t take our quality of life.” 

 --a Lancashire resident (from an interview with the author) 

4.1. Chapter Summary 

This chapter is centred on a case study of the Lancashire region of Northern England, site of the 

potentially extensive Bowland Shale deposits, to highlight issues related to the arguable lack of 

effective engagement with local communities by government and industry (Rattle et al., 2020; 

Bradshaw & Waite, 2017). The extent of public opposition to fracking is demonstrated through 

quarterly Office of Business, Energy and Industrial Strategy (BEIS) national survey data and 

corroborated with primary ethnographic research, including stakeholder interviews that illustrate 

lack of meaningful involvement of policy makers with local communities. It can be argued that 

much of the public participation in information exchange and decision-making in the UK has 

followed a ‘ticking the box’ process rather than the comprehensive mechanism required to gain 

community trust and ensure social license to operate and social legitimacy. The case of industry 

and government attempts to develop shale gas sites and communities’ significant opposition 

illustrates what happens when a regulatory framework does not account for the needs, values and 

concerns of local populations (Aczel & Makuch, 2018, Szolucha Chapter; Szolucha, 2016). 

Since 2011, potential development of shale gas in the UK has been a contentious issue (Aczel & 

Makuch, 2018, Szolucha Chapter; Aczel et al., 2018; Bradshaw & Waite, 2017; Short & 

Szolucha, 2019; Szolucha, 2016). Moreover, there have been a series of policy ‘flip flops.’ 

Former UK Prime Minister David Cameron expressed strong support for shale development in 

2014, but local communities in Lancashire, among others, argue that these decisions were made 

because of national energy interests and without assessing the environmental, social and political 

contexts specific to the region (Short & Szolucha, 2019). Despite local opposition, in October 

2018 Cuadrilla Resources, Ltd. for the first time began commercial collection of shale gas from 

hydraulically fractured wells in Lancashire (Priestly, 2020; Vaughan, July 2018). But after 

induced earth tremors, Cuadrilla suspended activities, as required by current regulatory protocol; 
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then in November 2019 Prime Minister Boris Johnson surprisingly announced a moratorium on 

the practice (still in place at the time of this writing) (Addison & Smout, 2019; Ambrose, 2019; 

Delvoye et al., 2020; UK Government, 2019).  

The Lancashire case study examines the extent to which public opinion plays a role in shaping 

regulation and policy—an analysis that will be revisited in subsequent chapters. Beyond this, the 

case considers to what extent local communities are able to exert control over decisions that 

affect them, in contrast to situations where national interests ‘trump’ local interests and local 

decisions can be overturned on grounds of ‘national energy priorities.’  

4.2. Aims and Objectives 

§ If the UK decides to go ahead with shale gas extraction, what are the key issues of 

concern for local communities and how can these issues be managed, and negative 

impacts minimized or mitigated? 

 

The aim of this chapter is to provide an overview of the UK context, with a focus on potential 

gaps in regulation and impacts on local communities stemming from decisions made at the 

national level. The UK’s current role within the EU is discussed to highlight potential risks 

related to withdrawal from the Union. The case study of Lancashire examines issues of local 

concern with potential impacts on quality of life, increased levels of noise, changes in traffic 

patterns, environmental degradation, pollution and seismic activity, to name a few. 

As studies on extent and availability of shale gas have been limited and rely on analogies drawn 

from US extraction data applied to the context of the unique UK geology, estimates of 

commercially viable quantities vary widely. Despite resource testing being “in an early phase,” 

the potential shale gas reserves in the UK have been described by the US EIA as “substantial,” 

which has encouraged the government to pursue exploration and look hopefully toward future 

development (US EIA, 2013, p. xi-1). A 2013 British Geological Survey (BGS) report, 

commissioned by the UK Oil and Gas Authority (OGA), estimated the amount of gas in the 

Bowland shale (England’s primary shale basin) as ranging anywhere from 822 tcf (23.3 tcm) to 

2281 tcf (64.6 tcm) (Andrews, 2013). Figure 4-1 provides a map of prospective shale deposits. 
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Figure 4-1 Bowland Shale Reserves 

 
Andrews, 2013 
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In 2014, Prime Minister David Cameron confirmed the UK government’s intent to pursue 

development of shale gas, saying that “... we’re going all out for shale. It will mean more jobs 

and opportunities for people, and economic security for our country” (UK Government, 2014). 

At the same time, Energy Minister Michael Fallon announced that revenues from shale projects 

would flow back to communities as “...local councils and people will benefit from millions of 

pounds of additional investment” (UK Government, 2014). 

The UK’s approach to shale gas to date is highlighted, leading up to the 2019 moratorium and 

analysing potential gaps or misalignments in unconventional hydrocarbon regulation—important 

in the event that the government allows drilling in the future. The study focuses on England, 

where the government has promoted development despite significant community opposition. 

Scotland and Wales have instituted moratoria (Priestly, 2020). Northern Ireland also has not 

proceeded with fracking, with the current government calling oil and gas exploration a “devolved 

issue” for a “future minister to decide” (Priestley, 2020, p. 12). Evaluation of regulation and 

status in Scotland, Wales and Northern Ireland is outside the scope of this thesis. 

The UK withdrew from the European Union on 31 January 2020 (referred to informally as 

‘Brexit,’ and referred to by that name within this thesis) (UK Government, n.d.; UK Parliament, 

2017). As much of UK law derives from the EU framework, potential impacts of the withdrawal, 

and resulting uncertainty about energy regulation and potential gaps in environmental 

protections, will be briefly considered, although a more comprehensive analysis is outside the 

scope of this thesis. 

 

The UK’s framework of environmental law and regulation is based in 15 EU Directives, guiding 

everything from chemicals, air pollution, water contamination, biodiversity and more, with 

potential relevance to how shale gas is regulated (European Commission, 2014c). For this 

reason, the EU framework will be discussed alongside that of the UK. As an EU Member State, 

the UK has had sovereignty to develop and control its energy resources and programs per the 

Treaty of the Functioning of the European Union (TFEU), under which powers devolve to states 

unless they are unable to meet objectives in specific cases (Serrallés, 2006; Tawonezvi, 2017; 

EU TFEU, 2012). With respect to Member States’ potential shale pursuits, in 2014 the European 
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Commission issued a Recommendation (non-binding legal guideline) to establish minimum 

principles for Member States on hydraulic fracturing (Textbox 4-1). 

 

 

 

 

 

 

 

 

 

The UK thus has had considerable latitude to develop policies and practices on energy, while at 

the same time, EU Recommendations have stressed the need to manage risks to environmental 

and public health for the common good. Following Brexit, there is uncertainty about how the UK 

will guide its regulatory framework (Burns & Carter, 2018; Hepburn & Teytelboym, 2017; Reid, 

2016). Will the government import or maintain existing regulations based in the EU framework? 

Discard them? Modify them? Will environmental safeguards be weaker without the EU umbrella 

of regulatory guidelines? Some legislation might not transfer easily to the UK context or end up 

with no enforcement body as ‘zombie legislation’3 (Burns & Carter, 2018). The UK arguably 

lacks a robust regulatory framework specific to unconventional gas that can evaluate and monitor 

risks to the environment and human health. Instead, it relies on a ‘patchwork’ of laws and 

policies based in EU and UK law designed to manage conventional hydrocarbons, meaning the 

framework may not be ‘fit for purpose’ as there are demonstrated unique risks in unconventional 

extraction (see Chapter 1) (Hawkins, 2015).  

 

Widespread public protest over proposed fracking highlights the role of inclusive participation 

and informed consent in decision-making, and the extent to which the regulatory framework 

ensures procedural, distributive and environmental justice, protection of property, protection of 

 
3 Zombie legislation refers to policies derived from EU law and imported into UK law, but without ability to update 

or implement them. The term means that while the policies are ‘alive’ legally, they are ‘effectively dead’ or in a 

‘zombie’ state. See Burns & Carter, 2018.  

 

 
Textbox 4-1. European Commission Recommendation (2014) on Hydraulic 
Fracturing  
 

(1) Member States have the right to determine the conditions for exploiting 
their energy resources, as long as they respect the need to preserve, 
protect  

(2) and improve the quality of the environment” with paragraph 2 
acknowledging that the “[…] hydraulic fracturing technique raises 
specific challenges, in particular for health and environment 
 

European Commission, 2014c, para. 1, 2  
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the right to live in a safe and healthy environment, among others. These issues are addressed 

here, through the lens of the case study of Lancashire. This chapter argues for a broader 

understanding of potential risks, with focus on the communities affected and their right to 

comprehensive, accurate information and informed consent. Moreover, the chapter considers the 

role of international regulatory frameworks in safeguarding rights to environmental and human 

health as well as equitable justice, when national policies and legal mechanisms are inadequate. 

4.3. Methodology 

The methodology followed in this chapter begins with an extensive review and analysis of 

relevant scholarly literature; legal and policy documents of the EU and UK; treaties and other 

mechanisms related to human rights protections; grey literature including policy papers and news 

articles relevant to the UK and the study area of Lancashire. This case study incorporates site 

visits, direct observations and semi-structured interview data (Bartlett & Vavrus, 2017; Hart, 

1998; Tellis, 1997; Yazan, 2015; Yin, 2014). Figure 4-2 summarizes the chapter’s methodology. 

 
Figure 4-2 Schematic of Chapter 4 methodology  

 
 

Preliminary scoping interviews were conducted in the Greater London area in 2016 on public 

attitudes to fracking, including perceived benefits and risks. The purpose of this early-stage 

information gathering was to identify study sites for eventual case inclusion.  

 

Analysis and findings: Integration; triangulation; application to UK framework; recommendations 
identification of additional case studies

Stakeholder interviews and site visits in Lancashire: Two rounds

Site scoping/exploratory interviews: Exloratory interviews in greater London

Literature review and analysis: EU/UK docs, scholarly lit., policy papers & grey lit.
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Lancashire was identified as the area of focus for the central case, as it has been the site of initial 

permit approvals, public protest over the approvals, extensive media coverage, legal challenges, 

first-stage exploration and extraction, and induced seismicity that compelled the UK government 

to put in place moratoria. To understand perspectives of stakeholders (local area residents) semi-

structured interviews and surveys were conducted at Lancashire sites: semi-structured interviews 

October 2016 (Preston New Road and Blackpool), collection of survey data June 2017 

(Blackpool), and further survey and interview data October 2017 (Lytham St. Anne’s and 

Blackpool). Interview data were anonymized. The purpose of the interviewing in the context of 

this case study and the larger UK context was to develop better understanding of public attitudes 

in the region of proposed fracking. This case study was employed as a model to develop further 

case studies at locations elsewhere. 

 

As discussed in Chapter 2, to protect the anonymity of interview subjects, some of whom were 

involved in ongoing legal actions at the time of interviews, precise questions and other 

potentially identifying information have been excluded. The interviews have been compiled to 

highlight key issues and perspectives of the local community, following the methodology of 

Short and Szolucha (2019). 

4.4. The UK Regulatory Framework for Managing Shale Gas Risk 

In addition to studies on general health and environmental impacts of fracking (see Chapter 1), 

there are specific risks depending on the siting of proposed developments (Hays et al., 2015). For 

that reason, environmental assessments specific to location that consider the fabric and nature of 

the community are arguably an important part of identifying and managing risk and related 

human and environmental rights. As an example, the area of proposed shale extraction in 

Lancashire is mainly agricultural and rural, and relies economically on tourism, factors that have 

importance when assessing appropriateness of granting permits for potential hydrocarbon 

extraction (Phelan & Sharpley, 2011).  

 

The UK Government commissioned an independent study (released in June 2012) to be 

conducted jointly by the Royal Society and the Royal Academy of Engineering on potential 

impacts of hydraulic fracturing and how the technology might best be safely managed (Mair et 
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al., 2012). The report emphasized the need for regulation and risk assessment, including an 

environmental impact assessment (EIA), and that “[a]ttention must be paid to the way in which 

risks scale up should a future shale gas industry develop nationwide. Regulatory co-ordination 

and capacity must be maintained” (Mair et al., 2012, p. 5). In 2013, when the EU proposed that 

Member States (including the UK) introduce specific legislation on aspects of shale 

development, such as venting and flaring, among others, UK Prime Minister David Cameron 

pushed back, responding to President of the European Commission José Manuel Barroso that the 

“…[EU’s existing] legislative framework and robust guidance is sufficient to ensure that shale 

gas activities can be regulated in a safe and sustainable manner” and should not stand in the way 

of technological advances (Cameron, 2013, n.p.; Stokes, 2016). 

 

The UK lacks its own robust regulation on public participation in environmental decision-

making but instead relies on related EU regulations, such as Directives 2003/35/EC, 85/337/EEC 

and 96/61/EC (Aczel & Makuch, 2018, Szolucha Chapter; European Council, 1985; European 

Council, 1996; European Council 2003). Shale gas is managed through a web of regulations and 

processes, including Recommendations and Directives from the EU, regulations and processes of 

local planning authorities, processes and regulations for permit applications, and legal 

instruments related to UK public health and safety (Aczel & Makuch, 2018, Szolucha Chapter; 

Whitton et al., 2017). The next section describes some of the most important of these 

mechanisms. 

 

Environmental impact assessment (EIA)  

 

As an EU Member State, the UK is required to undertake an EIA on certain projects that pose 

risks to the environment, per EU Directive 2014/52/EU (amending Directive 2011/92/EU). The 

UK Town and Country (EIA) Planning Regulations 2017 (entered in force 16 May 2017) 

implement EU Directives 2014/52/EU and 2011/92/EU in England and require that an initial 

scoping study of projects with potential impacts consider human health and environmental risks 

(UK TCP, 2017). This is similar to the regulatory process-relationship in the US as will be 

discussed in Chapter 5, where the federal authority mandates that states undertake an EIA when 

there is risk to the environment, but the form and scope of the EIA devolves to the states. 
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As there is considerable leeway in how the EIA process is interpreted and applied, there is the 

potential for gaps in identification of environmental risks (Aczel & Makuch, 2018, EIA; Aczel & 

Makuch, 2018, Szolucha Chapter). According to Article 15 (1) of the UK Town and Country 

Planning Regulations 20174 “[a] person who is minded to make an EIA application may ask the 

relevant planning authority (Local Authority or Minerals Planning Authority) to state in writing 

their opinion as to the scope and level of detail of the information to be provided in the 

environmental statement (a ‘scoping opinion’)” (UK TCP, 2017).  

EU Directive 85/337/EEC (in force since 1985) mandates an EIA for public and private projects 

classified as ‘Annex I’ and defined as having “significant effects on the environment” (EC EU 

85/337/EEC, 1985). On the other hand, an EIA is not required by the Directive for projects that 

fall under the ‘Annex II’ designation, but rather the decision to require (or not require) an EIA 

devolves to the discretion of Member States, case by case (EC EU 85/337/EEC, 1985). 

Extractive industries are classified as ‘Annex I,’ but hydraulic fracturing or unconventional 

drilling is not specifically mentioned, resulting in a loophole and meaning the Member State has 

leeway to choose to require or not require an EIA. Similarly, under a similar provision within 

UK law, extractive industries are classified as ‘Schedule 2’ per the Town and Country Planning 

Act; under this category, the EIA requirement is discretionary per UK law as well (UK TCP, 

2017). A fracking proposal requires an EIA if the project is likely to have serious human health 

risks; risks due to climate change; production of waste and potential harm to sensitive areas of 

the natural environment, among others, but requirement of an EIA is not automatic and the need 

for application is open to interpretation (UK TCP, 2017, sched. 2 & 3). 

For further analysis of potential inadequacies and laxity of the EIA processes, and risks due to 

variability and discretion in their implementation, Chapter 5 compares in detail how 

environmental assessments were conducted in California and New York. 

 

Article 9 of the Aarhus Convention and additionally EU Directive 2003/35/EC require that 

access to justice not be ‘prohibitively expensive’ and that the economic situations of those 

 
4 Note that the 2017 EIA requirements in the Town and Country Planning Regulations apply only to England, as 

other UK countries have their own requirements. 
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attempting to access the justice system be considered (UNECE, 2001). The Court of Justice of 

the EU (CJEU) ruled in 2014 that the UK had violated the Convention by impeding access to 

environmental justice by not preventing high legal costs, thus providing a barrier to a court-

remedy in environmental disputes (Pinsent Masons, 2014). This is an important decision with 

potential relevance to community protests against shale development in Lancashire, as some 

‘locals’ have dedicated years to protesting fracking in their communities, often at considerable 

personal economic sacrifice (Cartwright, 2019; Bradshaw & Waite, 2017). The expenses 

associated with seeking judicial review of EIAs and planning decisions, and licensing consents, 

arguably may have prevented injured parties from seeking legal redress—infringing on the right 

of access to environmental justice (Leigh Day, 2015).  

 

In another example, the Aarhus Convention Compliance Committee (ACCC), a non-judicial, 

consultative body, determined in 2017 that the UK was hindering access to justice by allowing 

imposition of unreasonable legal costs (Bechtel, 2019; UNECE, 2017). This stems from passage 

of the UK Civil Procedure (Amendment) Rules 2017 (SI 2017/95) that changed how legal costs 

in environmental cases were assessed (ClientEarth, 2017; UK Senior Court, 2017; UNECE, 

2017). The NGO ClientEarth argued that high fees that resulted from the law’s implementation 

limited their access to environmental justice (ClientEarth, 2017; UK Senior Court, 2017). The 

UK Rules Amendment was held by the ACCC to be in contravention of the provisions of the 

Convention that cap court fees to ensure fair and equitable access to environmental justice, 

regardless of the plaintiff’s financial resources (UNECE, n.d.; UNECE, 2017).  

 

High costs—notably fees assessed against the party losing a court case—have potentially 

dissuaded use of the legal system for environmental justice. It can be argued that there is benefit 

to the capability of environmental NGOs or others to bring legal action as part of a system of 

checks and balances. It is not clear how the UK post-Brexit will handle the protections for access 

to justice now afforded under the Convention. The UK could choose to develop similar 

principles within its environmental framework for regulation or decide not to replicate them. It 

also remains unclear whether—or how—the UK will monitor or enforce provisions, and whether 

there will be gaps in legal remedies without access to the EU enforcement and arbitration 

mechanisms.  
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4.5. UK Regulatory Framework Gaps  

The previous section described important protections in the EU framework related to access to 

environmental justice and community participation with potential applicability to risks related to 

shale gas operations. This next section considers the current UK-specific framework, and 

whether, and to what extent, accountability, social license to operate (SLO), fair inclusion in the 

decision-making process and access to just redress, among others, are adequate, in the presence 

of potential environmental or human health harm. Regulation of unconventional hydrocarbons in 

the UK falls legislatively mostly under the body of law designed for conventional resource 

extraction, with arguably limited specific considerations of unconventional extraction (Aczel & 

Makuch, 2018, Szolucha Chapter; Aczel et al., 2018; Hawkins, 2015; Watterson & Dinan, 2020). 

While there are updated 2019 procedures that provide ‘guidance’ on fracking, it is uncertain 

whether these are substantive improvements or policies that lead to ‘checking the box’ or 

meeting the ‘minimum’ requirement for compliance (Watterson & Dinan, 2020). 

 

Currently, the regulatory regime includes a system of processes and ‘checks and balances’ to 

ensure that shale gas extraction is adequately regulated, and negative impacts mitigated, but are 

these processes effective and adequate to safeguard local interests (Aczel & Makuch, 2018, 

Szolucha Chapter)? There is arguably a need for more robust regulation to protect the specific 

rights of local communities (Aczel & Makuch, 2018, Szolucha Chapter). Short et al. (2015) 

argue for specific inclusion of independent and comprehensive human rights impact assessments 

(HRIA) as part of the regulatory and planning process due to the potential impacts on such 

internationally recognized rights as the right to life, health, water, air, and so forth. As evidenced 

in Szolucha (2016), evaluating social impacts of shale gas projects on communities along with 

environmental and health impacts is important and more research is needed. Additionally, 

evaluation of risk from shale gas sites should arguably consider longer term impacts related to 

climate change and the responsibility of current policy makers to future generations (Partridge et 

al., 2017). 
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The concept of consent 

 

The analysis in this thesis—and effectiveness of governance frameworks—prioritizes local 

communities, environmental health and environmental quality, as well as fairness, inclusiveness 

and legitimacy in governance (Lockwood, 2010). Tawonezvi (2017) argues that as impacts of 

shale gas development can devastate communities, regulation should not devolve to the 

developers themselves, and that countries should take a more precautionary approach to protect 

their citizens until international and national law meets the standard of regulation as fit for 

purpose. While EU regulation emphasizes the right of public participation and information 

access in decision-making on environmental issues, the UK is arguably less transparent and less 

likely to support citizens exercising these rights, potentially preventing citizens from having their 

voices heard and undermining their right to protest perceived unfairness5 (Aczel & Makuch, 

2018, Szolucha Chapter; Bradshaw & Waite, 2017; Smith & Richards, 2015). 

 

Infrastructure Act of 2015: A change to UK trespass law 

 

On 12 February 2015, under the UK’s governing coalition led by David Cameron (Conservative 

Party) and Nick Clegg (Liberal Democrats), the Infrastructure Bill received Royal Assent.6 The 

stated purpose behind the Infrastructure Act was to encourage economic development and 

construction by simplifying planning processes (Cotton, 2016). Passage of this Bill was 

controversial and contentious, as attested by the fact that 99% of those who responded to a 

request for input opposed a key element that changed trespass law (Cotton, 2016). The new 

provision meant that companies intending to drill for hydrocarbons or geothermal sources would 

no longer need to request permission or gain consent from landowners—or even notify them of 

intent—before drilling underneath their land when the activity was at depths greater than 300m 

(Cotton, 2016; UK Infrastructure Act, Sections 43-48, of IA 2015). Section 50 of the Act further 

specifies that hydraulic fracturing is prohibited at depths less than 1000 metres (UK 

Infrastructure Act, Section 50). In the UK (unlike the US), the subsurface below private property, 

 
5 See the 1950 European Convention on Human Rights, Art. 9 to 11; the 1966 International Covenant on Civil and 
Political Rights, Art. 18 to 22; and UK Human Rights Act 1998, Art. 11. 
6 Royal assent means that after a Bill has passed both houses of Parliament, the Queen agrees to make the bill law. 
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including mineral rights, belongs to the Crown, (similar to property law in France) (Harleman & 

Weber, 2017). The Act’s provision meant that hydrocarbon companies holding licenses could 

legally frack under homes without the owner’s permission, marking a significant change to UK 

trespass law, as previously, drilling was by mutual consent, but now would arguably benefit 

“…industry interests over private citizen interests” (Cotton, 2016, p. 194). Another notable 

provision states that companies who install infrastructure “in deep level land” have the right to 

leave it there (with unknown potential future risk) (UK Infrastructure Act, 2015, Section 44).  

 

When the law was initially proposed, the Government in a speech delivered by the Queen, 

announced that the decision on changing the trespass laws would be “ ‘…dependent on the 

outcome of …consultation’ ” (Cotton, 2016, p. 195). Subsequently, the DECC7 received 40,647 

public responses, with 99% opposing the change, but discounted the majority of the responses, 

calling them “campaign responses,” (organized responses) and claiming that they did not directly 

answer the question but instead gave general comments opposing fracking; but of the 4,065 

validated comments 92% still opposed the proposed change in the law (Cotton, 2016; DECC, 

2014). Despite the significant and demonstrated opposition, the government retained the 

controversial provisions and passed the Act—a decision subsequently criticized as “[lacking] 

democratic legitimacy, ignoring consultation responses and creating significant democratic 

deficits in planning policy” (Cotton, 2017, p. 195). Although more complete analysis of the 

Infrastructure Act warrants further research, it is beyond the scope of the thesis. The key 

provisions related to hydraulic fracturing are listed in Textbox 4-2 and 4-3. Textbox 4-2 

identifies the changes that relate specifically to UK trespass law, while Textbox 4-3 provides 

some of the ‘safeguards’ included in the Act specific to hydraulic fracturing.’ 

 

 

 

 

 

 

 
7 Department of Energy and Climate Change (DECC) merged with Department of Business, Innovation and Skills 

(BIS) to become Department for Business, Energy and Industrial Strategy (BEIS), under PM Theresa May, 2016 
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Potential gaps in environmental impact assessments (EIA) 

 

 

Textbox 4-2. Infrastructure Act: Changes to Trespass Law 
Petroleum and geothermal energy: Right to use deep-level land 

(partial listing of provisions under 2015 Infrastructure Act) 

 
Section 43 
(1) A person has the right to use deep-level land in any way for the purposes of exploiting petroleum or deep geothermal energy. 
(2) Land is subject to the right of use (whether for the purposes of exploiting petroleum or deep geothermal energy) only if it 
is— 
 (a) deep-level land, and 
 (b) within a landward area. 
(3) But that does not prevent deep-level land that is within a landward area from being used for the purposes of exploiting 
petroleum or deep geothermal energy outside a landward area. 
(4) Deep-level land is any land at a depth of at least 300 metres below surface level. 
Further provision about the right of use 
Section 44 
(1) The ways in which the right of use may be exercised include— 
 (a) drilling, boring, fracturing or otherwise altering deep-level land; 
 (b) installing infrastructure in deep-level land; 
 (c) keeping, using or removing any infrastructure installed in deep-level land; 
 (d) passing any substance through, or putting any substance into, deep-level land or infrastructure installed in deep-
level land; 
 (e) keeping, using or removing any substance put into deep-level land or into infrastructure installed in deep-level 
land. 
(2) The purposes for which the right of use may be exercised include— 
 (a) searching for petroleum or deep geothermal energy; 
 (b) assessing the feasibility of exploiting petroleum or deep geothermal energy; 
 (c) preparing for exploiting petroleum or deep geothermal energy; 
 (d) decommissioning, and other activity which falls to be continued or undertaken, in consequence of activities 
undertaken for the purposes of exploiting petroleum or deep geothermal energy. 
(3) The right of use includes the right to leave deep-level land in a different condition from the condition it was in before an 
exercise of the right of use (including by leaving any infrastructure or substance in the land). 
 
UK Government Infrastructure Act of 2015, Secs. 44, 45 
 

Textbox 4-3. Infrastructure Act: Hydraulic Fracturing Safeguards in 
Infrastructure Act 2015, from section 50 
 

1. The environmental impact of the development which includes the relevant well has been taken into account by the 
local planning authority 

2. Appropriate arrangements have been made for the independent inspection of the integrity of the relevant well 
3. The level of methane in groundwater has, or will have, been monitored in the period of 12 months before the 

associated hydraulic fracturing begins 
4. Appropriate arrangements have been made for the monitoring of emissions of methane into the air 
5. The associated hydraulic fracturing will not take place within protected groundwater source areas 
6. The associated hydraulic fracturing will not take place within other protected areas 
7. In considering an application for the relevant planning permission, the local planning authority has (where material) 

taken into account the cumulative effects of— that application, and  
 other applications relating to exploitation of onshore petroleum obtainable by hydraulic fracturing  

8. The substances used, or expected to be used, in associated hydraulic fracturing— (a) are approved, or (b) are subject 
to approval by the relevant environmental regulator 

9. In considering an application for the relevant planning permission, the local planning authority has considered 
whether to impose a restoration condition in relation to that development 

10. The relevant undertaker has been consulted before grant of the relevant planning permission 
11. The public was given notice of the application for the relevant planning permission 

 
UK Government Infrastructure Act of 2015, Sec. 50 
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Watterson and Dinan (2020, p. 6) contend that “[o]ne of the threats to public health has been the 

application of a ‘don’t look, don’t find, no problem’ style of policy and regulation. In England, 

this means there is an increasing divide between planning law, government policy and what is 

needed to protect public health…” The UK government defines its goal in regulating 

hydrocarbons as “…to ensure and demonstrate to regulators that the risks of an incident relating 

to oil and gas operations are reduced to ‘as low as reasonably practicable’” (DECC, 2015, p. 7). 

This approach, according to the government, is to encourage “…operators to move beyond 

minimum standards.” (DECC, 2015, p. 7). But does it work?  

4.6. The Permitting Process 

The process to apply for permission to drill is largely the same for conventional and 

unconventional hydrocarbons, despite differences in the technology and demonstrated differing 

types and scales of risks (Hawkins, 2015). However, according to the UK government, a number 

of steps have been introduced to “encourage the safe and environmentally sound development of 

shale gas,” yet arguably these steps focus on the planning side and do not deal with crucial 

community impacts, wider climate change impacts or environmental and human rights impacts 

but rather on objectives of energy resource development (UK BEIS, 2019a). Figures 4-4 and 4-5 

describe the permitting process.  

 

In 2016, the UK Department for Energy and Climate Change (DECC) was devolved into the 

Department for Business, Energy and Industrial Strategy (BEIS), under Prime Minister Theresa 

May (Vaughan, 2016). The ‘administrative’ change has been criticized as reducing the potential 

effectiveness of addressing environmental issues—notably climate change (Vaughan, 2016). 

Significantly, climate change is no longer included in the re-formed bureau’s title. Chapter 6 

addresses in more detail the potential conflict of responsibilities when a single agency governs 

for arguably conflicting purposes. For example, in the US case of protected National Parks, the 

same federal administrative body has responsibility for both management of energy development 

and natural resource protection, and further is tasked with overseeing protection and 

implementing deregulation to weaken protections. In the case of the reformed BEIS, there may 

arguably also be potential for conflict in purpose due to the divergent interests of business and 

industry, notably with regulatory issues related to climate change.  
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Figure 4-3 What happens before a company can explore for shale gas? 

 
UK DECC, 2015, p. 13  

 

Figures 4-3 and 4-4 highlight the complexity in the regulatory framework for shale development. 

Note that there are no human rights impact assessments, social or community impact 

assessments, or comprehensive human and animal health assessments included in the process. 

Textbox 4-4 lists UK regulatory changes specific to unconventional hydrocarbons and 

summarizes the timeline of these modifications.  
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Figure 4-4 The permitting process 
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One required step in the UK’s permitting process is for shale gas developers to get consent 

before preparation for drilling can commence. But what is meant by consent and who is able to 

confer it?  

 

Under the Infrastructure Act, the Secretary of State cannot issue a hydraulic fracturing consent 

until conditions have been met that may include an EIA by the local planning authority, 

assurance that the activity will not take place within source areas of protected groundwater, and 

that the public has been notified of the application submitted to the local planning authority, and 

more. It is not clear in the regulations, however, who exactly will grant ‘consent’ and whether 

consent specifically for use of the technology of fracking needs to be part of the application. 

Importantly, as discussed previously, the Infrastructure Act (Sections 43-44) changed the 

Textbox 4-4. UK Regulatory Changes Relative to Hydraulic Fracturing 
 
- Hydraulic Fracturing Consent (HFC) was introduced by Section 50 of the Infrastructure Act 2015 (inserted 

as Section 4A of the Petroleum Act 1998), as an additional step to the existing regulatory and permitting 

regime, to be determined by BEIS 

- in 2016 the government introduced The Onshore Hydraulic Fracturing (Protected Areas) Regulations 2016. 
These regulations ensure that the process of hydraulic fracturing cannot take place within 1,200 metres 

beneath the surface of protected areas and areas that are most vulnerable to groundwater pollution 

- separately in 2016 the government amended The Petroleum Licensing (Exploration and Production) 

(Landward Areas) Regulations 2014 to specify in licence conditions that hydraulic fracturing will not be 

permitted in wells drilled from protected areas 

- in February 2017 the government published guidance for Licensees in Great Britain for submitting an 

application for HFC 

- in January 2018 the government announced that, as a matter of policy, alongside any applications for 

Hydraulic Fracturing Consent an assessment should be undertaken of the financial resilience of companies 

proposing to carry out hydraulic fracturing operations 

- in the Written Ministerial Statement of May 2018 the government announced a £1.6 million shale support 

fund and the creation of a new shale planning brokerage service through MHCLG 

- in Summer 2018 an initial consultation on the inclusion of shale gas production in the Nationally Significant 

Infrastructure Projects regime was opened by BEIS 

- additionally, in Summer 2018, an early-stage consultation on the principle of granting planning permission 

for non-hydraulic fracturing shale gas exploration development through a permitted development right was 

opened by MHCLG 

- in October 2018 the government announced the appointment of an independent Commissioner for Shale Gas 

- in October 2018 the government announced the formation of the virtual Shale Environmental Regulatory 

Group (SERG) 

UK BEIS, 2019, n.p. 
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trespass laws so that if drilling is at great depths the operator is not required to get the property 

owner’s explicit consent to access the land, despite studies that have shown that the 

environmental and health risks are greater in the immediate vicinity of the fracking operations 

(Meng & Ashby, 2014; UK Government, Infrastructure Act 2015).  

 

What conditions must be met in order for consent to be given? By definition, for explicit consent, 

there must be comprehensive information about potential risks and benefits, so that the consent is 

more than ‘ticking the box’ or meeting minimum requirements. An argument can be made that in 

the absence of scientific data—which needs to be made clear to the consenting parties—the 

principle of precaution would logically apply, as explicit consent has not been given, following 

provisions of the Rio Declaration (UN, 1992). 

 

The precautionary principle defined by the Rio Declaration, stated in Textbox 4-5, is arguably a 

key guiding principle in the case of a technology with the potential for significant irreversible 

environmental harm.   

 

 

 

 

 

 

 

 

 

 

The crucial element here is for communities to be well-informed about the process and its 

potential risks, and for public engagement to be evidence-based, transparent, inclusive and fair. It 

is not clear that the process of community dialogue has met the goals of ensuring social 

legitimacy through active engagement of all stakeholders in the proposed operations. One clue 

that the process is arguably not working to create understanding leading to consent is that areas 

where fracking has been proposed have demonstrated wide opposition and public protest. Based 

 
Textbox 4-5. Principle 15 of the Rio Declaration 
 

The Precautionary Approach 
 

In order to protect the environment, the precautionary approach shall be 
widely applied by States according to their capabilities. Where there are 
threats of serious or irreversible damage, lack of full scientific certainty 
shall not be used as a reason for postponing cost-effective measures to 
prevent environmental degradation. 
 
UN, 1992 
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on this evidence, it appears that consent for fracking, or in other words, social license to operate, 

in the Northern England region of Lancashire has not been obtained from the community 

expected to support and ‘welcome’ the activity, as social license to operate obtained at the 

national level does not meet the requirement for consent. 

 

Thus, due to the large and growing body of evidence and scholarly research related to the 

irreversible risks of shale gas extraction activities, combined with the significant level of 

opposition to the technology by the public and particularly communities adjacent to proposed 

sites, there is arguably a strong case for application of the precautionary principle in the 

development of regulations and policies to govern the technology (Aczel & Makuch, 2018, 

Szolucha Chapter; Aryee et al., 2020; Finkel & Hays, 2013; Fleming & Reins, 2016; Hawkins, 

2015).  

4.7. The Case of Lancashire, England: Fracking Under UK Regulations 

Figure 4-5 provides an abbreviated timeline of shale gas planning and development in 

Lancashire, England, beginning with planning permission being granted to Cuadrilla Resources, 

Ltd. in 2009 and ending in 2019 with the UK government’s decision against issuing further 

permits. 
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Figure 4-5 Shale gas development timeline in England, 2009-19 
 

 

 

 

2019. Scotland confirms "no fracking"; Seismic event at PNR & fracking halted. Gov. refuses planning 
permission for Roseacre; Cuadrilla Resources surrenders permits. UK government issues "presumption" against 

further fracking permits

2018. Wales stops issuing new fracking permits. Cuadrilla Resources awarded 2 permits for PNR. Cuadrilla drills 
first fracked well at site; seismic events lead to 3 suspensions of activities. Public inquiries on Roseacre

2017. Third Energy announces plans to drill in Yorkshire & organises community meeting; Frack Free Kirby 
Misperton protests at meeting 

2016. Third Energy given permit for Kirby Misperton, Yorkshire. Public inquiry  Blackpool re: Cuadrilla's appeal 
of planning denial. UK Gov accepts appeal, overturning denial of permits;tells Cuadrilla to address safety at 

Roseacre. Community protests. 

2015. Planning decisions postponed per Cuadrilla's request. Planning permisson for seismic pressure 
monitoring at Singleton refused. Lancashire Planning Committee denies Cuadrilla permits at PNR & Roseacre. 

Seismic monitoring at Roseacre approved

2014. Cuadrilla applies for permits at Preston New Road & Roseacre, Lancashire. Public info days organized by 
Cuadrilla; Frack Free Lancashire launched; "Nanas' camp"--field occupied in Little Plumpton, Fylde

2013. Anti-fracking camps organized Cuadrilla's Balcombe, Sussex site; protest actions across country

2012. Public meetings held throughout Fylde with RAFF; shale gas operations resume after 2011 halt after earth 
tremors

2011. Planning permission granted for Fornby. 2 earthquakes at Preese hall; Camp Frack I organized 
against fracking

2010. Cuadrilla receives planning permission for sites: Anna's Road, Becconsail, Singleton, Wharles & Kirkham

2009. Planning permission granted to Cuadrilla Resources to change Preese Hall site from agricultural to 
construction site to prepare to drill boreholes for  shale gas exploration



 102 

Background to the Lancashire case study 

 

As a first step toward eventual development of shale gas in England, in 2011 Cuadrilla 

Resources drilled two exploratory bore holes in Northern England, near the old seaside resort of 

Blackpool. After small earthquakes were measured nearby, the activities were stopped.  

 

As was illustrated in Figures 4-3 and 4-4, the required permitting process is complicated and 

requires multiple steps, including a license issued by the Oil and Gas Authority; landowner 

lease/consent; potentially environmental impact assessments; permits issued by local planning 

authorities; well design assessment by safety and health authorities; and assessment of design 

and protocols specific to managing the risk of induced seismicity, with other requirements also 

necessary depending on the projected site of development (UK BEIS, 2019a; Leigh Day, 2015). 

Cuadrilla received environmental permits from England’s Environmental Agency (EA) for 

exploratory bore hole drilling at Preston New Road, Lancashire, in January 2015, and Roseacre 

Woods a month later after public comment and evaluation of the plans to address risk (Bradshaw 

& Waite, 2017). The proposal was controversial within the community due to fears of risk to 

human and environmental health, including potential damage to water sources in the largely rural 

and agricultural region, dangers of increased traffic and potential for induced seismicity 

(Bradshaw & Waite, 2017). After the EA at the national level issued their approval, Cuadrilla 

still was obligated to seek permit approval from the local planning council. 

 

In June, after considering potential risks to the community, the Lancashire County Council—

comprised of democratically elected local residents, charged with representing local  

interests—denied the permit requests, citing likely increased levels of noise and traffic, with the 

Council later describing their decision as “local democracy in action” (BBC, 2016, n.p.; 

Bradshaw & Waite, 2017). Cuadrilla appealed the decision to the UK Secretary of State for 

Local Communities8 as under the regulatory framework, the Secretary—an appointment by the 

Queen on recommendation of the Prime Minister--can override a local decision (Bradshaw & 

Waite, 2017). In August, the UK government informed local planning councils nationwide that 

 
8 The Secretary is a political appointment, appointed by the Queen after recommendation of the current Prime 

Minister. Secretary at the time Sajid Javid was appointed by Conservative Prime Minister Theresa May 
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they would in the future be held to the requirement to act on planning applications within 16-

weeks, arguably a response to the ‘lengthy’ 1-year period it took Lancashire Council to decide on 

Cuadrilla’s application (Harrabin, 2015). A Local Government Association spokesperson 

responded: "People living near fracking sites - who are most affected by them - have a right to be 

heard. Local planning procedure exists for a reason, to ensure a thorough and detailed 

consultation with those communities" (Harrabin, 2015). While the UK government has supported 

fracking citing energy independence and economic benefits, local communities have remained 

concerned over potential impacts, reflected in the Council’s permit rejection decision issued in 

consideration of local impacts and concerns (Bradshaw, 2017; Schaps, 2017). In October 2016, 

following a public inquiry, the UK’s Secretary of State for Communities and Local Government, 

Sajid Javid (appointed by Conservative Prime Minister Theresa May), overturned the Lancashire 

County Council’s decision—a case of national interest trumping local interests (Bradshaw & 

Waite, 2017; Halliday, 2017). In response, the Lancashire County Council released a statement 

to the press saying: “Local Democracy is dead” and further that “there is no social licence to 

proceed with fracking in Lancashire. It is deplorable that an industry that has been rejected on 

every level seems to believe it is acceptable to inflict itself on an unwilling county. This is 

neither right, nor fair and not least, it is wholly undemocratic” (PNRAG, 2016; Bradshaw & 

Waite, 2017). 

4.8. Public Opinion on Shale Gas in the UK 

Beginning in 2012, the BEIS (formerly DECC) has conducted a quarterly face-to-face, national 

in-home survey of a sample of adults aged 16 and above, following a “random location quota 

method” of selection that aims for representativeness in gender, income level/social status, and 

geography (UK BEIS, 2019b, p. 32). The purpose of the survey is to collect information on 

public attitudes toward priorities of the department, including renewable energy, radioactive 

waste, among others, and—shale gas (UK BEIS, 2019b). The survey instrument is included in 

Appendix 4. The survey sample size between March 2012 and March 2018 ranged from 1,981 to 

2,180 and between July 2018 and September 2019 was enlarged to allow for analysis of regional 

response differences, with sample size ranging from 4,201 to 4,273 (UK BEIS 2019b).  
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The BEIS September 2019 (wave 32) is a random sample of 4,2019. Significantly, each year the 

survey has been administered has seen a rise in opposition to fracking with wave 32 reporting the 

highest level of opposition (44%) since the question was first posed in 2012 (BEIS, 2019b). The 

figure below reproduces the BEIS chart with a trend line over time showing steadily declining 

support and increasing opposition to fracking. In September 2014, 27% were opposed to fracking 

while 26% were in favour, compared with 44% opposed in September 2019 and 11% expressing 

support; the percentage who neither support nor oppose fracking has remained fairly constant 

(Figure 4-6) (UK BEIS, 2019b, p. 12).  

 
Figure 4-6 National shale gas support/opposition, 2014-19 

                        Support or oppose fracking, 2014-2019  

 
 UK BEIS, 2019b, p. 12 

 

Figure 4-7 illustrates opposition and support of fracking, using data reported in wave 32 of the 

quarterly BEIS survey. 

 
 

 
9 The March 2020 survey was ended earlier than planned due to the coronavirus impacts; for this reason, the sample 

group is smaller than in other years and arguably not comparable. For this reason, September 2019 results are 

inserted here as the most recent comparable data. 
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Figure 4-7 National shale gas support/opposition  

 
Based on UK BEIS survey data, BEIS, 2019b 
 

Respondents were also asked about their degree of knowledge of fracking, with this information 

cross-tabulated with expressions of support or opposition. The BEIS chart reproduced below, 

based on data from September 2019, illustrates opposition or support of fracking by self-reported 

level of knowledge or awareness of the technology. Of those who said they knew “a lot or a little 

about fracking,” 13% supported the practice while 59% were opposed, compared with 11% in 

support and 44% opposed among all of those sampled, meaning that increased knowledge was 

correlated with increased opposition (Figure 4-8) (UK BEIS, 2019b, p. 13). 
 

 
 

 

 

 

Support
11%

Neither
43%

Oppose
44%

Don't know
2%

NATIONWIDE SUPPORT/OPPOSITION FOR SHALE GAS IN 
UK, SEPTEMBER 2019

Support Neither Oppose Don't know
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Figure 4-8 National shale gas support/opposition by level of ‘awareness’ 

 

Levels of support of fracking, by levels of fracking knowledge, September 2019 

 
 UK BEIS, 2019b, p. 13 
 

The survey also collected data on reasons for supporting or opposing shale, which are presented 

in figures 4-9 and 4-10. The most commonly reported reason for support was “need to use all 

available energy sources” followed by “reduces dependence on fossil fuels,” while of reasons for 

opposing fracking the most frequently cited was “loss/destruction of the natural environment” 

followed by “risk of earthquakes” (BEIS, 2019b).  
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Figure 4-9 Reasons for supporting fracking 

Reasons for supporting fracking, September 2019 

  
 

 

 

 

 

 

UK BEIS, 2019b, p. 14 
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Figure 4-10 Reasons for opposing fracking 

Reasons for opposing fracking, September 2019 

 
 

Opposition reported in the survey was higher than the national average among residents of the 

Northwest (region of proposed fracking sites): 52% compared to 44% nationally (BEIS, 2019b). 

 

As highlighted in the BEIS survey, opposition to shale gas development has increased over time. 

This result has been corroborated by ethnographic research, and primary data collected during 

site visits as part of the study of this thesis. Additionally, according to analysis by Short and 

Szolucha (2017) based on long-term ethnographic studies and interview data of the Lancashire 

UK BEIS, 2019b, p. 1 
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region, there are significant and wide-ranging social impacts, including the potential for anxiety 

and detrimental mental health effects even before drilling has begun. Many residents feel they 

are not given a voice in issues affecting their communities and report a lack of fair processes in 

decision-making (Szolucha, 2016). Moreover, these issues—local citizens’ perceptions of being 

excluded from the planning processes, lack of procedural justice, mistrust of the shale gas 

industry and governmental actions that impact local communities—are arguably likely to worsen 

if unconventional hydrocarbon extraction activities expand (Short & Szolucha, 2017). Studies 

have shown that simply the proposal of shale gas operations has been sufficient to cause mental 

health impacts including anxiety and stress (Szolucha, 2016; Short & Szolucha, 2017). 
 

Primary data collection: Initial findings 

 

To deepen understanding of local Lancashire perspectives, site visits were undertaken to collect 

data, including semi-structured interview responses from residents and direct observations of 

local communities with potential for impacts. Research conducted within communities in the 

Lancashire area corroborated media reports of significant opposition to implementation of the 

technology.  

 

Survey of public opinion in Lancashire  

 

Survey data were collected, and semi-structured interviews conducted, in Lancashire in October 

2016 and October 201710 near the Preston New Road site, Blackpool. It is important to note that 

this data is not a representative or random sample. There was confirmation bias as respondents 

were approached at the proposed shale gas site; however, the approach was ‘fit to purpose’ as the 

intention was to identify key issues of local public concern. From the data, it can be concluded 

that there is a demonstrated need for better mechanisms for public engagement, and wider access 

to information. Of 58 respondents interviewed in October 2016 and 2017, 41 responded that they 

did not support shale gas extraction, when asked: “How do you feel about the prospect of shale 

gas development or hydraulic fracturing in this area? Do you support or oppose, or feel 

indifferent to, proposed shale gas extraction?”  

 
10 There was no discernible difference between findings for 2016 and 2017 
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Key concerns included fear over contamination of water; water supply impacts; air pollution and 

greenhouse gas emissions; degradation of land or environmental quality; and public health 

impacts. Furthermore, of the 17 respondents ‘in support’ of fracking, 5 nonetheless expressed 

concern over the uncertainty regarding potential impacts (Aczel & Makuch, 2018; Szolucha 

Chapter). See Table 4-1 and Figure 4-12 for a summary of findings on support or opposition of 

shale gas, based on primary data collected during research visits to Lancashire. 

 

Table 4-1 Attitude to shale gas, Lancashire 

Attitude to Shale Gas, Lancashire, UK 

October 2016 & 2017 

Support 17   

Oppose 41   

Total Respondents                 58   

 
Figure 4-11 Primary data, Lancashire: Shale gas support/opposition  

 

Support
29%

Oppose
71%

Shale Gas Support/Opposition in Lancashire 
October 2016 & October 2017

Support Oppose
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Semi-structured interviews of Lancashire residents 

 

Figure 4-12 Protestors in Lancashire 

 
Police and citizen protestors at Preston New Road site in Lancashire, March 27, 2017.  Photo of the author  

 

In semi-structured interviews, local citizens reported general frustration at the lack of meaningful 

ways to express and address issues of concern within their communities and to be ‘heard’ by the 

UK Government. Moreover, they expressed the feeling that decisions affecting their lives were 

being made by officials with no understanding of the people and communities affected by these 

decisions. Interview subjects also discussed the lack of representation in governance, and that 

the rights and interests of the community were passed over for potential national economic 

benefits. 

 

On the disconnect between the decision-makers [in London] and the local community affected 

by those decisions: 
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 “I think the biggest problem with the whole thing is that we know that they [government] 

 aren’t bothered about what happens here. They make the decisions there, in London, but 

 ...they don’t understand or know what our situation is. It’s easy to agree to something 

 risky, dangerous if it’s far away.”  

 

 “I definitely think—I know things would be different, if the gas they’re after was 

 somewhere else. I mean, they don’t even know where the bloomin’ gas is, but they’re all 

 for it when it’s up here.” 

 

 “Few months ago, [I] remember seeing [Lord] Howell saying to go ahead, right, and 

 frack the desolate North East. We’re North West!”11 

 

  “We’ve never had anything like this, where we have no representation, no one standing 

 up for what we say or want.”  

 

A citizen living in Fylde said, referring to the national government’s decision to overturn 

Lancashire County Council’s denial of a permit to Cuadrulla:  

 

 “[it’s] a fat check from London. That’s what this is. There’s no democracy when you 

 overturn a democratic decision. It’s just money.”  

 

Another resident added: “Our unelected Prime Minister [Theresa May] offered him [Javid] 

probably money, political favours, or just pressured him.” 

 

Residents further expressed frustration that their democratic representation was ‘meaningless’ as 

the local Council’s decision to refuse permits to drill could be overturned at the national 

governance level. This was described as an indication of the powerlessness of the local 

community when confronted with the power of the hydrocarbon companies joined with national 

 
11 Lord Howell, former Energy Secretary under Prime Minister Margaret Thatcher, was quoted as saying in July 

2013: “There are large and uninhabited and desolate areas. Certainly, in part of the North East where there's plenty 

of room for fracking" (ITV, 2013.)  
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government. The position of the community was compared to a contest between ‘David and 

Goliath.’ Individuals and groups of concerned citizens described standing up to large, wealthy 

hydrocarbon companies with considerable political influence. Even those connected to the oil 

and gas industry echoed the idea that government was not representing or listening to the local 

community. As an example, one interview subject—who described belonging to an 

environmental NGO but also working in the hydrocarbon industry—said that despite being proud 

of work in the industry felt there was a “systematic lack of logic and transparency on all levels 

[in the way fracking has developed] in Lancashire.”  

 

One long-time employee of the oil and gas industry and local Lancashire resident expressed the 

view that there was a difference between the conventional extraction industry and potential 

safety of fracking. 

 

 [Oil and gas] ha[ve] been around for a long time, and we’ve proven its safety, and when 

 problems happen, we’ve fixed them. The industry already exists, people know us up there 

 [in Aberdeen], and they’re used to our workers [and infrastructure] being up there. I’m 

 not sure starting a new operation in different places that aren’t used to us [the industry] 

 is a good idea. 

 

On a personal economic level, he also expressed concern that fracking might lead to cheaper gas, 

and “be bad for our jobs.” 

 

Interviews confirmed the phenomenon of the transformation of community members into what 

Jessica Smartt Gullion (2017) termed ‘reluctant activists’—citizens who are compelled to take an 

activist stance due to perceived injustices within their communities. In interviews with members 

of the group Residents Action on Fylde Fracking (RAFF), a member said they were just  

 

 “...an average group of concerned citizens. Once you start to learn about [the dangers of 

 fracking] you’ll wish you never knew...”  
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The ‘Frack-Free Nanas’ are a group of community citizens turned activists who emphasize 

intergenerational equity, with the name drawn from the fact that they call themselves, as one 

member explained, ‘your average’ grandmothers.  

 

On the reasons for becoming a part of the Nanas:  

 

 “Nana is a state of mind. It means you care about leaving the world intact for your 

 grandchildren. You care about your role in the world, your stewardship. We didn’t set 

 out to fight this, we learned about it, and the more we heard, the more we realized we 

 couldn’t just sit back.”  

 

 “I guess I joined the Nana’s late, a few years ago. I remember when we had those 

 earthquakes, and I felt it. I started seeing them [the Nanas, Frack Free Lancashire] in 

 their yellow, and thought, well my daughters, my family, I should find out what it’s 

 [fracking] all about.”  

 

 “We’re peaceful, but you know, don’t threaten a mother’s children... We’ve seen what  

 happens. They tell you it’ll make money but what happens when you have to buy all your 

 water? They can’t take our quality of life.” 

 

 “We aren’t your average activists. It wasn’t the fracking that made me join. I joined 

 because of all this here. Our community, our family, the performances. Knowing that 

 when you’re there at dawn, you’re a part of something bigger. 

 “To me, Nanas are about spreading the message—the need to protect our kids, 

 grandchildren. And it’s a lot of fun! You don’t see them [industry and government 

 supporters] out here with biscuits and cakes, pouring rain isn’t it?”   

 

“I’m proud to wear my tabard—it shows who I am, and also the bigger community that 

we’re a part of. I’m proud that people know our movement… We have power and 

together we can’t be stopped.” 
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On empowerment and ability to make an impact within their communities: 

 

 “I think they’re scared. They know that we will protect—we’ll protect our health, and our 

 homes. Our families and friends. This is a dirty business, and full of bullies. But I think 

 our power is in our unitedness.”  

 

 This week we had some positive news, [Cuadrilla’s parent company’s] stock 

 dropped. We’ve seen this already, we know our camps and lawsuits and all of our 

 solidarity actions happened, we can see the impact. 

 

 Each time they can’t get to the site, it makes a difference. It’s too easy to just think, 

 well I can’t do anything about this because they’re [the industry] so much bigger, 

 powerful [with] deep pockets.” 

 

 We’re all here, singing and dancing, we have a good time at camp [Preston New Road 

 site], and we’re going to carry on making well sure that they frack off away.” 

 

On the feeling of finding a way to exert power, in the face of a government and industry that, as 

one resident described, “won’t act for us…and doesn’t care”: 

 

 “We’re all doing our part, and that’s going to make a difference, it’s going to count. 

 We—whenever someone comes to one of our frack-free events, or writes to their MPs, or 

 really, I mean, even just talking about it, it all—all of it counts. Every action makes a 

 difference, you have to believe you’re not too small to [cause] change.”  

 

 “I started looking into it—doing research on both sides… Nanas started because we 

 wanted to engage with people, but in a peaceful way. And Nana’s know best. You trust 

 your Nana.”  
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 “There are many ways to reach our goal of staying frack-free...we’re all here doing our 

 part. Baking, talking to neighbours, writing to the media. It’s about doing your part and 

 the power of all of us, each doing our bit.”  

 

A resident from outside Lancashire explained the decision to come to the area to learn more 

about the issues behind the protests and potential risks of fracking. In her opinion, she felt most 

people near Blackpool [Lancashire region] oppose fracking, as their communities will face direct 

impacts from the shale gas developments.  

 

 “It’s a bit different in Liverpool, where people are not quite as clued up about all the 

 dangers. Many of them don’t even know what’s happening on their land, to their 

 neighbours.”  

 

What concerned her was that while there was risk of potential negative impacts on the area, 

decisions were not being made locally, but in London—unaffected by the day to day 

consequences of those decisions. 

 

On the potential changes to the community: 

 

 “You have this beach town, it used to much nicer, the beaches were nicer, and people  

 would come here for vacations. Now there are fewer tourists and it’ll only get worse. 

 People see what happens, hear about the dangers and damage, and no one wants to come 

 back…[fracking] will only make things worse. They [in London] think that they can just  

 come and frack us, that it’s far away in the north and no one cares. But we care, and we 

 stand together. It’s the first time we’re seeing Lancashire and Yorkshire banding 

 together…united against fracking.” 

 

On lack of trust in what the government claimed about the benefits of fracking in the Lancashire 

area: 
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 “Well, you don’t really have redistribution of wealth here. That’s why we don’t believe 

 what they say about fracking being good for our local communities, because there are 

 some parts, well, with the tourism, there just wasn’t proper allocation and distribution 

 [of wealth/ profits from tourism].” 

 

On lack of information:  

 

 “First you have to get the facts. I remember the first time I heard about the site, and I 

 couldn’t sleep. I have young boys, and I remember thinking that I needed to know exactly 

 what was going on—it was worrying for my kids, and worrying, well, knowing I’ve got 

 to protect them, their future.” 

 

An ‘open’ public event was advertised to be held at Lytham St. Annes on 27 June 2017 as a 

chance for local citizens to ask questions of industry representatives, local politicians, and others, 

about fracking proposed for the region. The interest of residents was in evidence as the venue 

was already at capacity of 450 people thirty minutes before the event’s scheduled start, with 

other people turned away at the door. This illustrates that members of Lancashire communities 

were looking for factual information and also indicates that they lacked adequate and meaningful 

opportunities to ask questions, receive information and voice opinions. As will be seen in 

subsequent case studies situated in different geographical and governance environments, the 

degree to which the public is engaged—meaningfully engaged—arguably can make a difference 

in the outcome of a decision and acceptance of decisions at the local level.  

4.9. Conclusion  

Chapter 4 began by examining the existing regulatory frameworks relevant to unconventional 

hydrocarbons in the event that the current UK moratorium is lifted. The emphasis was on 

identifying potential gaps in regulatory coverage in the UK with the potential to lead to exposure 

to public health or environmental risk. As the UK is currently a Member State of the European 

Union, relevant EU framework law and policy was discussed. Understanding the current 

underpinnings of UK environmental, energy and human rights law is particularly important in 
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the face of the uncertainty caused by the UK’s withdrawal from the EU, and in light of the need 

to evaluate how to revise or retain legal and policy frameworks and enforcement mechanisms. 

 

The UK’s regulatory framework was analysed through an examination of the case of Lancashire, 

England, where exploratory drilling for shale gas has begun but then been halted due to induced 

seismicity (also discussed in Chapter 6), leading to a government-imposed moratorium currently 

in place. In order to understand potential gaps and risks to communities, the experience of 

Lancashire was examined through the good governance framework described in Chapter 2. The 

table below (reproduced in part from Table 2-4) summarizes these principles and observed 

outcomes in the Lancashire context, leading to potential risk due to governance inadequacies.  

 

Table 4.2 Principles of good governance and observed outcome 

The Central 
Case 
Lancashire,  
England (UK) 

 

§ Justice. Community perception that decisions are top-down 
without consideration for local priorities and needs. Lack of 
demonstrable social license to operate by corporate entities 

§ Legitimacy. National government ignored local governance 
authority by overturning Planning Committee decision 

§ Transparency. Communities lacked adequate information on 
planned activities and potential risks/impacts 

§ Accountability. Lack of accountability of regulators, complex 
regulatory process challenging to know who has responsibility, 
Trespass Act  

§ Inclusiveness. Lack of meaningful local stakeholder participation 
in decision-making  

§ Capability. Lack of seismic/geological data, for example, led to 
inadequate information for decision-making/regulation 

§ Integration. Local governance is not well-integrated with national 
governance, as evidenced by hierarchical decision-making 

§ Adaptability. Demonstrable lack of consistent policy with fracking 
implementation. Lack of consistency with environmental targets. 
Unclear plans for shale gas regulatory transition post-Brexit 

§ Capacity. National governance lacks understanding of local 
context for decision-making. Local level lacks decision-making 
authority 

§ Human rights. Regulation not fit for purpose led to arguable 
human rights violations, including risk to physical health and 
safety, access to clean water, good environmental quality, risk to 
mental health, potential loss of shelter, and more, including with 
respect to impacts of induced seismicity 
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The chapter considered the case of the UK’s argued national energy interests, as defined by the 

central government, and potential impacts when these priorities conflict with the needs, 

preferences, expectations and rights of local communities likely to be affected by the top-down 

decisions. This issue highlights the imbalance of power between the decision-makers at the 

central government level and ineffectiveness and lack of recognized authority or legitimacy of 

local governance, through exploration of the example of the experience of Lancashire 

communities. As an example, the Lancashire County Council’s decision to deny Cuadrilla a 

permit for exploration was overturned by the UK government—arguably transgressing the right 

of local democratic governance to fulfil its responsibility to represent and act on behalf of local 

citizens and effectively exercise its decision-making role. 

 

Moreover, this chapter demonstrated that there were inadequate mechanisms for ensuring public 

access to information, lack of transparency in policy applied in the local context, as well as 

inadequate stakeholder input to decision-making, leading to a ‘grass roots’ protest movement. 

Lancashire residents’ perceptions of power imbalances, lack of accountability at the national 

governance level, lack of access to justice and feelings that decisions were being made without 

considering the social environment and needs of their communities resulted in widespread 

opposition to proposed extractive operations planned without local consent and without operators 

acquiring local social license to operate.  
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Chapter 5. Environmental Impact Assessments: The Cases of California and New York  

 

“We want to get the greenhouse gas emissions down, but we also want to keep our economy 

going. That’s that balance that’s required.” 

 --California Governor Jerry Brown (Carroll, 2013) 

 

“We cannot afford to make a mistake. The potential risks are too great. In fact, they are not even 

fully known.” 

 --New York Public Health Commissioner Howard Zucker (Kaplan, 2014) 

5.1. Chapter Summary 

This chapter discusses the process and application of an environmental impact assessment (EIA) 

as part of the regulatory process for unconventional resource extraction. The US states of 

California and New York both have significant hydrocarbon resources—primarily oil in the case 

of California and gas in New York. Both states have similarly progressive records on 

environmental protection and active environmental NGOs, and experience with conventional 

hydrocarbon exploration and extraction that goes back to the 1800s. In the face of community 

concern about impacts of fracking, and potential expansion of the technology, their respective 

legislatures both debated the question of whether to continue granting permits for unconventional 

shale extraction, and in that context undertook studies on the environmental and health safety of 

the technology.  

 

Against that background, this chapter presents two case studies that evaluate how these states 

managed their respective EIA processes to reach decisions about developing unconventional 

hydrocarbons. The role of public engagement and comment, access to information for decision-

making and transparency in the process, is highlighted. The aim is to use this experience to 

provide guidance as the UK—currently at a much earlier stage of development and as discussed, 

with a moratorium in place—considers how to create its own regulatory structure and make 

decisions about development of unconventional resources. Recall from Chapter 4 that an EIA is 

a crucial step in prevention and mitigation of environmental risk that under EU guidelines is 

devolved to Member States. Currently, requiring an EIA is ‘discretionary’ for unconventional 
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shale in the UK, as discussed. The EIAs of California and New York are analysed for potential 

gaps in risk identification and mitigation that could arguably lead to exposing communities to 

environmental or public health risk.  

5.2. Aims and Objectives   

§ What are the potential gaps leading to harmful impacts to the environment and 

communities in the environmental impact assessment (EIA) process?  

 

As summarized in Chapter 1, use of unconventional methods to extract shale hydrocarbons has 

the potential to cause significant negative impacts on both the environment and public health, 

including: contamination of water sources; air pollution and greenhouse gas emissions; methane 

migration; generation of seismic activity; destruction of habitats and wildlife impacts; health 

impacts resulting from emissions and pollutants including endocrine disruption, respiratory 

problems, and long term carcinogenic impacts, in addition to social and psychological effects on 

local communities, such as quality of life and mental health impacts, among others (Aczel & 

Makuch, 2019; Adgate et al., 2014; Esterhuyse et al., 2019; Finkel & Hays, 2016; Hammond et 

al., 2020; Hill & Ma, 2019; Hirsch et al., 2018; Howarth, 2019; Meng, 2017; Sangaramoorthy, 

2019; Short & Szolucha, 2019; Sovacool, 2014). Recall that there is the potential for detrimental 

impacts during all stages of the shale operation’s lifecycle, highlighting the importance of 

identifying potential threats before permits are granted and operations are allowed to proceed 

(Costa et al., 2017; Howarth, 2019).  

 

To this end, EIA and public health impact assessment (PHIA) or health impact assessment (HIA) 

procedures are crucial in identifying and preventing or mitigating potential harmful impacts on 

communities (Aczel & Makuch, 2018, EIA; Finkel & Hays, 2016). Chapter 5 compares case 

studies of EIAs carried out by two densely populated American states with significant 

hydrocarbon resources, New York and California, to evaluate potential gaps in risk identification 

and regulation. California and New York have similar legacies of strong environmental 

preservation, and continue to demonstrate leadership related to climate change, environmental 

quality and protection of natural resources, as well as public and environmental health 

(Bratspies, 2018; Jaffe, 2009; Karapin, 2016; Mazmanian et al., 2020; US Census Bureau, 2010; 
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Vogel, 2019).  Moreover, pursuant to the requirements of the federal National Environmental 

Policy Act (NEPA) 1969, both New York and California mandate through state law that an EIA 

be carried out prior to granting a permit for unconventional methods of stimulating shale gas or 

oil wells (as well as before initiating other industrial activities with the potential for significant 

impacts on the environment) (Caldwell, 1998; Chertok et al., 2017; Kaye, 1973; California SB-4, 

2013-2014, Ch. 31312; CEQA, 1970; SEQRA, 1975; NEPA, 1970). NEPA is administered at the 

individual state level through New York’s and California’s respective environmental quality 

acts—California’s Environmental Quality Act of 1970 (CEQA) and New York State’s 

Environmental Quality Review Act of 1975 (SEQRA) (Aczel & Makuch, 2018, EIA; Chertok et 

al., 2017; CEQA, 1970; SEQRA, 1975). 

 

New York State conducted a lengthy review, which lasted seven years compared to California’s 

one-year review, and concluded that due to gaps in the scientific information and uncertainty 

about the potential for risks, fracking could not safely proceed (per the precautionary principle), 

resulting in a state-wide moratorium, followed recently by a full and permanent ban announced 

in January 2020 (Aczel & Makuch, 2018, EIA; NY SGEIS, 2015; Hauter & Gladstone, 2020). 

On the other hand, California determined after its much shorter state-required EIA that hydraulic 

fracturing could continue, with only minimal amendments to the existing regulatory framework 

(Aczel & Makuch, 2018, EIA; Good Stefani, 2015). Thus, an analysis and comparison of the two 

cases demonstrates that there can be wide variation in the very mechanisms that were developed 

to ensure comprehensive identification and assessment of potential environmental risk: two 

states with similar environmental protection objectives arrived at different regulatory outcomes, 

arguably due to weak federal regulation and inconsistencies with laws governing shale gas, that 

devolved responsibility to the states (Aczel & Makuch, 2018, EIA; Brewer, 2017; Centner & 

Eberhart, 2016; Richardson et al., 2013; Robinson, 1982; Whitton & Charnley-Parry, 2018; 

Whitton & Charnley-Parry, 2020).  

 
12 California SB-4 additionally requires the Division to prepare an Environmental Impact Report (EIR) pursuant to the California 
Environmental Quality Act (CEQA) (Division 13 of the Public Resources Code (commencing with Section 21000) in order to 
provide the public with detailed information regarding any potential environmental impacts associated with well stimulation 
treatments in California. 
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5.3. Methodology 

The methodology in this chapter includes an extensive analysis of literature, including scholarly 

research, reports by government agencies and NGOs, as well as news sources. Case study 

methodology, with significant reliance on literature review, was employed (Figure 5-1) (Tellis, 

1997; Yazan, 2015; Yin, 2017). To complement this approach, two site visits were conducted: in 

April 2017, a visit to an oil field in Kern Country (Aera Energy) followed by visits to 

surrounding agricultural areas and communities. Early findings on this research on the California 

and New York EIA procedures were presented at the Society for Petroleum Engineers Western 

Regional Meeting in April 2017 (Bakersfield, California). Follow-up visits and interviews were 

conducted in May 2018 in Los Angeles and Bakersfield. Findings were refined and presented at 

the February 2018 American Association for Advancement of Science (AAAS) General 

Meeting, Austin, Texas, and the September 2018 US Association of Energy Economics, 

Washington, DC. These early stage presentations were part of the iterative process of stakeholder 

and expert comment, validation and revision. (See Appendix 3 for an example of an early-stage 

poster, presented at the AAAS meeting.) 

 
Figure 5-1 Schematic of Chapter 4 methodology 

 

 

 

Validation & conclusions: Recommendations for UK regulatory structure

Analysis of legal documents specific to California & NY: Comparison of EIAs

Scoping site visit: Bakersfield, California (site of current fracking operations)

Identify case studies on EIA process: California (no ban) & New York (ban)

Literature, legal/policy review: Regulatory system US federal & states
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5.4. The US Regulatory Framework 

Studies have estimated that the US has significant shale reserves with potential for commercial 

development (US EIA, 2011; Mohtar et al., 2019; Rabe, 2014). The map in Figure 5-2 indicates 

the distribution of shale plays throughout the states (excluding Alaska and Hawaii). The 

Monterey Shale is the location of interest for the California case study, while the Marcellus shale 

is the location of New York’s projected shale development.  

Figure 5-2 Distribution of shale deposits in the US 

 

US EIA, 2015c 

Compared with the UK, the United States has a much longer experience with unconventional 

hydrocarbon development, having experimented with ways to stimulate oil and gas flow by 
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artificially fracturing shale rock since the 1940’s (Cahoy et al., 2013; Lim & John, 2020; Rattle 

et al., 2020; Solarin et al., 2020). As discussed previously, extraction of unconventional oil or 

gas involves complex technical processes conducted at multiple stages, leading to potential risk 

to public health and the environment, and disruption of communities, at all stages of the process 

(Johnson et al., 2020). The US, however, does not have a specific, comprehensive regulatory 

structure at the national level to manage and minimize potential impacts, but rather, like the UK, 

regulates the industry under a patchwork of legislation and policies developed for conventional 

hydrocarbon extraction, with some amendments (Aczel & Makuch, 2018, EIA; Aczel & 

Makuch, 2018, Szolucha Chapter; Esterhuyse et al., 2019; Mayer, 2019; Murtazashvili & Piano, 

2019; Warner & Shapiro, 2013; Webster et al., 2019). This arguably may lead to regulatory gaps 

or inadequacies, as unconventional technologies may pose unique risks to environmental or 

public health (Aczel & Makuch, 2018, EIA; Aczel & Makuch, 2020; Esterhuyse et al., 2019; 

Warner & Shapiro, 2013). This compares to the situation in the UK where regulation of 

unconventional shale gas extraction in England, for example, currently falls under the framework 

of law designed to govern conventional oil and gas (Aczel & Makuch, 2018, EIA; Hawkins, 

2015; Whitton et al., 2017). In the US, regulation is largely left to the discretion of individual 

states or in some cases local communities, which have banned fracking despite the ‘green light’ 

given the practice by their state (Aczel, et al., 2018; Fry et al., 2017; Górski, & Trenorden, 2018; 

Majumdar, 2018; Rabe, 2014). Similarly, regulation in the EU is largely devolved to Member 

States, within a guiding framework of recommendations and communications intended as 

minimum principles (see also chapters 4 and 9) (Aczel & Makuch, 2018, Szolucha Chapter; 

Stokes, 2014; Stokes, 2017; Szolucha, 2019a).  

 

The National Environmental Policy Act (NEPA) 

 

The US implements policy related to unconventional hydrocarbons within the body of law 

enacted to cover conventional oil and gas development, as well as regulations drawn from the 

National Environmental Policy Act 1970 (NEPA) (Aczel & Makuch, 2018, EIA; Caldwell, 1998; 

Esterhuyse et al., 2019; Konschnik et al., 2013; Mayer, 2019; Murtazashvili & Piano, 2019; US 

NEPA, 1970; Warner & Shaprio, 2013; Webster et al., 2019). Under NEPA, states are obligated 

to require that an EIA be conducted before applications for fracking can be approved; five 
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exemptions—termed rebuttable presumptions—were established in the Energy Policy Act 2005, 

meaning that certain specific cited operations would not require an EIA prior to permitting 

approval (US NEPA, 1970; US Energy Policy Act of 2005).13 14  

 

NEPA, arguably the most important statute related to environmental protection, established a 

council on Environmental Quality, reporting directly to the Office of the US President (Kaye, 

1973). Under the Act, any agency responsible for managing operations with the potential to 

significantly affect environmental quality must submit an Environmental Impact Statement 

(EIS)—a summary of the findings submitted at the end of the EIA process—that identifies the 

potential impacts of the proposal (Kaye, 1973; NEPA, 1970, 102(2)(c); Ulibarri et al., 2019).  

EIA processes in the US are implemented and regulated at the state, rather than national level, 

and require development of an EIS that discusses and evaluates potential environmental impacts, 

in addition to alternative operating or management options in case of expected risk (NEPA, 

1970; Ulibarri et al., 2019). However, the Act does not enforce the EIA process, as enforcement 

or oversight is left to regulators within the individual states, as well as through judicial review as 

mandated under the federal Administrative Procedure Act 1946 (Aczel & Makuch, 2018, EIA; 

US APA, 1946; Bring et al., 2019; Hart, 2019). Moreover, NEPA requires public engagement 

and inclusion of stakeholder perspectives in the EIS, although extent and conditions are not 

specified, and state policymakers have the authority to reject or approve a proposed operation 

based on the findings detailed in the EIS (Aczel & Makuch, 2018, EIA; Bring et al., 2019; Hart, 

2019; Holley & Mitcham, 2016; Ulibarri et al., 2019). 

 

Environmental and Health Impact Assessment  

 

The EIA is an iterative process designed to highlight the potential impacts on the environment of 

proposed operations, with the requirement to identify ways to prevent or minimize the impacts 

 
13 US Code Title 42 Chapter 55 § 4321. 1970. “The purposes of this chapter are: To declare a national policy which 

will encourage productive and enjoyable harmony between man and his environment; to promote efforts which will 

prevent or eliminate damage to the environment and biosphere and stimulate the health and welfare of man; to 

enrich the understanding of the ecological systems and natural resources important to the Nation; and to establish a 

Council on Environmental Quality.” (Pub. L. 91–190, § 2, Jan. 1, 1970, 83 Stat. 852), accessed August 29, 2020 
14 For details on the ‘rebuttable presumptions’ see US Energy Policy Act of 2005, BLM’s Use of Section 390 

Categorial Exclusions for Oil and Gas Activities, accessed August 29, 2020 
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before approval of a proposal (Aczel & Makuch, 2018, EIA; Lawrence, 2013; Mercure et al., 

2018; Swanepoel et al., 2019). EIAs are inherently precautionary in nature. They necessitate that 

potential impacts on the environment be identified before activities begin and require the 

collection and monitoring of baseline environmental information—data on environmental 

conditions prior to the start of the project—such as history of seismic activity, groundwater and 

surface water quality, air quality, among others, for comparison in the event of environmental 

impacts that result during phases of operation (Lawrence, 2013). EIAs require the forecasting of 

potential environmental effects, and in some cases, prediction of impacts on health, in addition to 

an evaluation of the significance of potential lifecycle impacts and plans to minimize or mitigate 

impacts (Aczel & Makuch, 2018, EIA; Lawrence, 2013; Swanepoel et al., 2019). Finally, the 

EIA must solicit stakeholder input at all stages of the iterative assessment process, leading to an 

EIS or report together with a summary in non-technical and clear language that is made available 

to the public (Aczel & Makuch, 2018, EIA; Bring et al., 2019; Fry & Brannstrom, 2018; Hart, 

2019; Ulibarri et al., 2019). Figure 5-3 summarizes the typical stages included as part of an EIA. 
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 Figure 5-3 Stages of the EIA process 

 

Namosi Joint Venture, 2016  

 

In addition to an EIA, New York conducted a [Public] Health Impact Assessment (HIA or PHIA) 

(Aczel & Makuch, 2018, EIA). An HIA is a process designed to evaluate the potential impact of 

a policy or project specifically on public health (Harris-Roxas et al., 2012; Kreiger et al., 2003). 

On the other hand, California did not conduct an HIA (Aczel & Makuch, 2018, EIA). A 

schematic of procedures typically included in a HIA is provided in Figure 5-4 as developed by 

the World Health Organization (WHO) (WHO, n.d.). 
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Figure 5-4 Stages of a Health Impact Assessment  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WHO, n. d. 

 

Instruments to assess potential risks to public and environmental health—Heath Impact 

Assessment, Environment Impact Analysis [Assessment], Social Impact Analysis and  

Sustainability Indicators—are compared below. Neither California nor New York conducted 

separate Social Impact Analyses or Sustainability Indicators, that commonly include scope of 

study, content and outcomes. 
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Table 5-1 Comparison of processes to evaluate human and environmental health

 

Forsyth et al., 2010, p. 233 

 

While both California and New York were required to conduct an EIA before approval of the 

start of drilling operations, the relative processes they followed were not standardized at the 

federal level, meaning that the two states had the authority to determine the study parameters, 

including the scope, extent and time period or duration of assessment (Aczel & Makuch, 2018, 

EIA; Bring et al., 2019; Hart, 2019; Holley & Mitcham, 2016; Merrill & Schizer, 2013; Ulibarri 

et al., 2019).15  

 
15 Fracking is subject to EIA under New York Codes, Rules, and Regulations (NYCR), Title 6 Department of 

Environmental Conservation (DEC),  Part 617 State Environmental Quality Review, 617.4 Type I Actions, sub 

paragraph (a) (1) “those actions that an agency determines may have a significant adverse impact on the 

environment and require the preparation of an EIS,”  and in California under the California Environmental Quality 

Act 1970, as amended, California Public Resources Code § 21000-21189.57, accessed August 30, 2020  
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Research and analysis on fracking has found significant variation in the scope and severity of 

potential impacts (Beebeejaun, 2019; Guo, M., Xu, Y. et al., 2019; Jackson et al., 2014; Jenner & 

Lamadrid, 2013; Lu et al., 2019). In some cases, there is the potential for significant or ‘serious’ 

impacts, while in other cases there is ‘minimal’ potential impact (Aczel & Makuch, 2018, EIA). 

Thus, while there is demonstrated potential for environmental and health impacts, the severity 

and scale of the risks vary depending on location, geology, and other factors (Clarke et al., 2019; 

Guo, M., Xu, Y. et al., 2019; Hammond et al., 2020; Lu et al., 2019). The purpose of an EIA is 

thus to determine the scale of impacts on a case-by-case basis, as well as to assess the associated 

cumulative impacts. What is clear from the literature is that distance, size, scale and spatial 

issues ought to be considered when evaluating impacts, including the size of the fracking site and 

the location, distance from population centres, and other relevant characteristics of the planned 

project (Crowe, 2019; Jackson et al., 2014; Zwickl, 2019). As an example, the closer a fracking 

well is to a water source, the greater the potential risk of contamination of groundwater and well 

water used as sources of drinking water (Meng, 2017; Meng & Ashby, 2014). Meng & Ashby 

(2014) and Zwickl (2019) demonstrate that human populations and areas of nature closest to 

fracking sites are at greater risk of damage. As there is evidence of health and environmental 

impacts, it is important to consider:  

 

1) that impacts can arguably be better managed in areas that are at a distance from 

humans and natural resources that are relied on by ecosystems and humans  

2) that there are different types of impacts compared to other extractive industries 

(Ellingson et al., 2019).  

 

While the purpose of an EIA is to identify potentially significant environmental impacts, the 

manner in which the assessment is carried out determines its effectiveness. Does the procedure 

merely meet base minimum legal requirements or is the assessment conducted in a way that 

exceeds these requirements and is more thorough than required by law or regulation? 

 

US federal deregulation and loopholes further underscore why EIAs are important. For example, 

the Clean Water Act 1972 (as amended), Safe Drinking Water Act 1974, the Clean Air Act 1970, 
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and the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

(CERCLA, also known as the Superfund Act) are national laws that by design should apply to 

industrial activities such as fracking to protect air and water resources, and mandate restoration 

in the case of damage (US CWA, 1972; US CAA, 1970; US SDWA, 1974; US CERCLA, 1980). 

But the Energy Policy Act 2005 (sometimes referred to colloquially as the ‘Halliburton 

Loophole’ as it was proposed by then US Vice President Dick Chaney, a former CEO of major 

hydrocarbon multinational Halliburton), specifically exempted certain fluids used in the fracking 

process from the protective requirements of these Acts (Cahoy et al., 2013; Energy Policy Act, 

2005, sec. 322, subtitle c; Kinne & Magee, 2020; Surapaneni & Morse, 2020). Due to the 

exemptions, despite the demonstrated risks that fracking poses to the environment, human health 

and drinking water supplies, the US Environmental Protection Agency (EPA) lacks the authority 

to regulate injection of fracking fluids under the Safe Drinking Water Act (Palmer et al., 2020; 

Turley & Caretta, 2020). For this reason, EIAs conducted by states prior to beginning fracking 

operations are vital to ensure acknowledgment and mitigation of potential risks in the face of 

inadequate federal enforcement teeth coupled with the consequences of recent federal 

deregulation.  

5.5. Introduction to California and New York  

California’s Monterey shale basin consists primarily of oil, while New York’s Marcellus and 

Utica Shale reserves hold mostly shale gas (US EIA, 2011a). Both states’ EIA processes were 

developed to analyse impacts of unconventional well stimulation techniques to include both 

hydraulic fracturing and acidification (Aczel & Makuch, 2018, EIA).  

 

Due to diminishing output from California’s conventional oil wells—long important to the 

economy of the state—industry hoped to exploit new resources using unconventional methods to 

extract deposits previously considered unavailable or not commercially viable (Brandt, 2011; 

Hedemark, 2015). As large industrialized states, both California and New York are significant 

consumers of power, and have both invested in low-carbon energy sources (including nuclear-

based facilities in the case of New York) (US EIA, n.d. (c); US EIA, n.d. (d)). In New York, 

although with a less extensive history with and dependence on the hydrocarbon industry, analysis 

of likely shale gas resources meant that there was industry interest in opening up sites in the 
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potentially lucrative Marcellus Shale, particularly following exploitation of the Pennsylvania 

section of the Marcellus (Harper, 2008).  

 

While in both New York and California there was industry and government interest in 

unconventional hydrocarbon resources, there was also unease about potential impacts, including 

risk to water supplies (Hedemark, 2015; Dokshin, 2016). Both California and New York face 

periodic water shortages and drought conditions. While California’s method of acidification to 

stimulate well production requires less water than New York’s use of shale rock fracturing, both 

risk effects on water supplies (Hauter & Gladstone, 2020; Hedemark, 2015).  

 

Table 5-2 Population and land and water area of New York and California.  

 

5.6.  The Case of California  

USGS estimates 21 million barrels of oil and 27 billion cubic feet of gas in the Monterey 

formation of the San Joaquin basin, California (USGS, 2015).  

 

 

 

 

California and New York: Population and Land/Water Area 
   California  New York 
*Population  37,253,956  19,378,102 
Land area (sq. mi)      155,779          47,126 
Water area (sq. mi)          7,916           7,429 
Total area sq. mi)      163,695         54,555 

 
 * data is from the 2010 census—the most recent available data 
 New York and California QuickFacts, 2010 
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Figure 5-5 California’s Monterey shale oil formation 

 
  USGS, October 2015 

While California has considerable experience with development of oil and gas resources, it was 

not until 2010 that focus on potential detrimental impacts related to unconventional hydrocarbon 

development began to raise concerns (Aczel & Makuch, 2018, EIA; Door, 2017; Hedemark, 

2015; Whalen, 2014; Wright et al., 2019). California has important quantities of oil in the 

Monterey Formation—as much as two-thirds of known extractable oil in the US—but much of it 

is not accessible without applying unconventional methods to stimulate flow (Norris et al., 2016; 

Olah & Prakash, 2018; Palliser, 2012).  

The type of geology in the Monterey shale region of California means that much of the 

underground rock is ‘naturally fractured’ so for oil extraction the state is less likely to use the 

methods of hydraulic fracturing employed in New York (Fry, 2019; Trehan et al., 2012; Whalen, 

2012). The state, on the other hand, stimulates well production by ‘acidizing’—a method in 
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which chemicals such as hydrochloric acid or hydrofluoric acid, combined with water, are 

injected down the drilled bore hole (Abdullah et al., 2017; California SP-4, sec. 3160). The 

chemicals then dissolve the shale rock to allow the oil or gas to flow to the surface to be 

collected at the well head (Trehan et al., 2012; Whalen, 2014).  

Unconventional well stimulation combined with horizontal drilling was expanding rapidly in the 

state at the time the State Legislature began discussions on the issue, and there was concern by 

public groups as well as environmental NGOs that these activities were taking place without the 

oversight of a specific regulatory framework, particularly important due to the use of chemical 

additives (Abdullah et al., 2017; Dorr, 2017; Hedemark, 2015; Trehan et al., 2012; Whalen, 

2014). California’s strong dependence on ground water resources for these operations, in 

addition to expanding hydrocarbon development adjacent to groundwater sources vital for 

drinking water and agricultural use, underscored the need for better regulation and protection of 

water resources (Wright et al., 2019). Following a series of legal cases initiated by environmental 

organizations and NGOs against California’s Department of Conservation citing potential effects 

on the environment, California’s State Legislature addressed the need for regulation specific to 

unconventional hydrocarbons (Aczel & Makuch, 2018, EIA; CELPC, 2014; Whalen, 2014).  

 

California’s Senate Bill No. 4 (SB-4)  

 

California’s Governor Jerry Brown signed into law Senate Bill No. 4 (SB-4) in September 2013 

(in effect 1 January 2014)—the state’s first law specifically designed to regulate unconventional 

hydrocarbon production (Bender, 2013; DOGGR, 2014; California SB-4, 2013-2014, ch. 313). 

SB-4 (2013-2014, ch. 313) was mandated to apply to “…drilling, operation, maintenance, and 

abandonment of oil and gas wells in the state.” This Bill was arguably a compromise as in fact 

11 separate bills were initially introduced in the Legislature during the 2013 session and was not 

considered completely sufficient by either industry or environmental lobbying groups, or even all 

members of the Legislature (Bender, 2013; Hedemark, 2015; Stoiber et al., 2015). There were 

some strengths as the Bill could arguably improve transparency when applied as intended, 

particularly regarding disclosure of chemicals—a significant issue due to the exemptions 

included in provisions of the federal Clean Water Act and Safe Drinking Water Act, discussed 
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above (Stringfellow & Camarillo, 2019; Turley & Caretta, 2020). On the other hand, data 

collected subsequent to SB-4’s passage found that produced water from hydrocarbon extraction 

was being injected underground at shallow depths, violating legislated requirements and 

arguably indicating that the law’s provisions were not well-enforced (Stephens, 2016).  

To determine the safety of unconventional hydrocarbon operations, SB-4 mandated that two 

reports be developed and submitted: an independent technical review commissioned by 

California’s Natural Resources Agency (CNRA) and prepared by California’s Council on 

Science and Technology (CCST); and an environmental impact report (EIR) containing 

information on environmental effects of oil and gas well stimulation through hydraulic fracturing 

and acid insertion, to be prepared by the California Department of Conservation’s Division of 

Oil, Gas and Geothermal Resources (DOGGR) (DOGGR, 2014; California SB-4, 2013-2014, 

sec. 1, 3160). The EIR was required to be carried out before a permit could be granted for shale 

gas or oil operations (Bohlen, 2015). 

Moreover, SB-4 required that California’s DOGGR solicit stakeholder and public input, and 

design new regulations as well as a new process to manage granting of permits for exploration 

and extraction (California SB-4, 2013-2014, sec. 10783 & sec. 3160). In addition, the Bill 

mandated that well operators inform the public of the types and relative amounts of chemical 

agents used in unconventional operations (California SB-4, 2013-2014, sec. 1).   

 

Important provisions of SB-4 (2013-2014, sec. 3160) included the requirement that  

 

  “…the Secretary of the Natural Resources Agency shall cause to be conducted, and 

 completed, an independent scientific study on well stimulation treatments, including, but  

 not limited to, hydraulic fracturing and acid well stimulation treatments. The scientific 

 study shall evaluate the hazards and risks and potential hazards and risks that well  

 stimulation treatments pose to natural resources and public, occupational, and 

 environmental health and safety.”  

 

In addition, SB-4 stipulated that the scientific study should evaluate 
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 “…all aspects and effects of well stimulation treatments” along with “atmospheric 

 emissions, including potential greenhouse gas emissions, the potential degradation of air 

 quality, potential impacts on wildlife, native plants, and habitat, including habitat 

 fragmentation, potential water and surface contamination, potential noise pollution, 

 induced seismicity, and the ultimate disposition, transport, transformation, and 

 toxicology of well stimulation treatments…” and further “[i]nclude a hazard assessment 

 and risk analysis addressing occupational and environmental exposures to well 

 stimulation treatments, including hydraulic fracturing treatments, hydraulic fracturing 

 treatment-related processes, acid well stimulation treatments, acid well stimulation 

 treatment-related processes, and the corresponding impacts on public health and 

 safety…” (SB-4, 2013-2014, sec. 3160). 

Importantly, SB-4 legislated the public’s right to information or disclosure on these processes 

and contained the following significant provisions:  

§ “A new robust permitting system;  

§ The strongest disclosure laws in the U.S., including a reversal of trade secret 

presumptions;  

§ An independent scientific study to determine the true effects of well stimulation 

techniques;  

§ Broad landowner notification requirements; and  

§ A new groundwater monitoring plan that could significantly inform other CA water 

issues” (CELPC, 2014).  

SB-4 was a significant step toward improved transparency and accountability, but the provisions 

were not always applied and there were discrepancies in how they were applied (CELPC, 2014). 

California’s Environmental Quality Act (CEQA), enacted in 1970 following the federal passage 

of NEPA, implemented the state-wide environmental protection requirement to conduct an 

environmental review and plan to mitigate potential risks (Caldwell, 1998; Hart, 2019; NEPA, 

1969; Robinson, 1982). As unconventional hydrocarbon activities were ongoing in California, 

the state was obligated to conduct an environmental assessment under the requirements of both 
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CEQA—as a general environmental assessment requirement was mandated by federal law—as 

well as under the mandate of SB-4 that specifically required an assessment of unconventional 

hydrocarbon operations (Hart, 2019; Hedemark, 2015; SB-4, 2013-2014).  

 

14 January 2015, California’s DOGGR released the Draft Environmental Impact Report (DEIR). 

A short two-month public review period was scheduled, from January 14 to March 16, 2015, 

with 6 public meetings, scheduled at locations throughout California to solicit comments to be 

incorporated in the final version of the EIR (California Senate Committee on Natural Resources 

and Water, 2015). 

 

In response to the findings released in the draft DEIR, the Center for Biological Diversity, the 

Sierra Club, the Natural Resources Defense Council (NRDC) and Los Angeles Waterkeeper—

four environmental NGOs—commented on the report’s gaps and arguable insufficiencies in a 

letter dated 16 March 2015. In the more than one-hundred pages of the letter, the respondents 

stated in part:  

 

 “Our evaluation of the Project, as well as that of two independent experts retained by 

 NRDC, concludes that well stimulation will result in significant environmental impacts 

 that have not been disclosed or mitigated in the [Draft Environmental Impact Review].  

 

 Well stimulation puts California communities at risk of surface and groundwater 

 contamination, fresh water depletion, air pollution, greenhouse gas emissions, induced 

 seismicity, land degradation, wildlife habitat fragmentation, and a host of other harmful 

 consequences.  

 

 We urge the Department and its Division to adhere to its mandate under the California 

 Public Resources Code ‘to prevent, as far as possible, damage to life, health, property… 

 natural resources’ and ‘damage to underground and surface waters’ and to, for that 

 reason, impose an immediate moratorium on hydraulic fracturing, acidizing, and other 

 forms of well stimulation in California” (Good Stefani, et al., 2015, p.1). 
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Moreover, the letter stated that the “DEIR’s [Draft Environmental Impact Report] project 

description is inaccurate, obscure, and misleading,” and further misses “critical information on 

the lifecycle effects of well stimulation activities,” contains “overly narrow objectives” and relies 

on regulations that have not yet been implemented (Good Stefani et al., 2015, p. 9, 10, 11).  

 

California subsequently produced and disseminated the Final EIR on 1 July 2015 that in theory 

was supposed to incorporate comments received on the draft. Good Stefani (2015) commented:  

 

1. “The alternatives analysis remains unfairly rigged. The scales are tipped from the outset 

in favor of unrestricted statewide fracking and other well stimulation. The EIR assumes 

the other well stimulation alternatives would not include mitigation and under the "no 

action" alternative that fracking would continue unabated. 

 

2. In a backwards turn of events, the EIR has been finalized mere days before the California 

Council on Science and Technology's (CCST's) Independent Scientific Study is set to be 

released. The result is that the EIR, by design, does not benefit from all of the hard work 

and findings of the scientific study and, therefore, is not as protective of public health or 

the environment as it could be. (In a final twist of this nonsense pretzel of a timeline, the 

permanent regulations—although released yesterday—were finalized in January and 

take neither the findings of the EIR nor the upcoming CCST Study into account.) 

 

3. The Final EIR concludes that fracking could have "significant and unavoidable impacts" 

on air quality, greenhouse gas emissions, and public safety. However, the mitigation 

measures continue to be "suggestions," and DOGGR itself now describes them as a 

"flexible" floor. A floor is a minimum level of protection that you do not cross. It should 

never be flexible. 

 

4. Finally, the EIR creates a dangerous avenue whereby, for a specific future fracking 

project, the statewide EIR could serve as the only analysis and no new environmental 

review document would be required. A document so general and toothless cannot ever 

suffice as final review. Each well stimulation project has its own site-specific hydrologic, 
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seismic and geologic, air quality, community health, wildlife, and other concerns that 

demand and deserve specific consideration” (Good Stefani, 2015, n.p.). 

The process of California’s EIA, leading to the EIR, took approximately one year (Aczel & 

Makuch, 2018, EIA). This is a significant shortcoming because one of the key elements of 

NEPA—and California’s implementation of NEPA-style environmental requirements through 

CEQR—is the obligation to solicit, incorporate, and respond to stakeholder and public 

participation and feedback (NEPA, 1969). As NEPA is implemented on a state-by-state and 

case-by-case basis at the discretion of state and local policy makers (in the absence of federal 

oversight, regulation, and enforcement teeth), there is the serious potential for gaps in regulation, 

non-standardization and arguable laxity in application and enforcement of its requirements, and a 

potential risk of ‘ticking the box’ processes, precluding comprehensive, meaningful assessment. 

Because of this risk, public opinion and concern are crucial. In light of this, is it particularly 

significant that California’s review, which was arguably rushed, and lacked comprehensive 

public engagement, did not incorporate the CCST independent report, nor substantially respond 

to the 107-page letter highlighting shortcomings and gaps of the draft EIR.  

The final EIR was additionally criticized for its “lack of science” (Good Stefani, et al., 2015). 

The final version did not incorporate significant changes from the draft, and moreover, the 

findings of the independent technical review by the CCST were not included as the review was 

scheduled for release after the planned release date of the Final EIR (CCST, 2015; Good Stefani, 

2015). Commenting on the draft report, environmental organizations criticized the provisions: 

“DOGGR cannot assure that the limited set of mitigation measures it mentions will be 

enforceable, even at sites where it will serve as Lead Agency, because it has not clearly specified 

which measures it intends to enforce” (Good Stefani et al., 2015). A further problem of the 

assessment process was that despite evidence of risks to health in unconventional hydrocarbon 

operations, the state did not conduct a specific health impact assessment, in contrast to New 

York where a PHIA was conducted (Allhouse et al., 2019; Bamber et al., 2019; Casey et al., 

2019b; McKenzie et al., 2019a; McKenzie et al., 2019b; Willis & Hystad, 2019).  

The final version of the EIR, Analysis of Oil and Gas Well Stimulation Treatments in California, 

was completed and certified by Steven Bohlen, then California’s oil and gas regulator at 
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DOGGR, on 1 July 2015—before the CCST-commissioned three-part technical reports were able 

to be completed and released (Aczel & Makuch, 2018, EIA; DOGGR, 2015; Garcia, 2018; 

Bohlen, 2015). The CCST report examined current and previous fracking operations in the state 

and evaluated to what degree fracking should continue (Morgan Lewis & Bockius, 2015; CCST, 

2015; Long et al., 2005a; Long et al., 2005b; Stringfellow et al., 2017). But the two mandated 

reports—the EIR and the CCST independent review—were published after the state had already 

released the final regulations governing hydraulic fracturing and unconventional well 

stimulation, limiting access to technical and scientific information for inclusion in the decision-

making process (CELPC, 2014; Whalen, 2014; Good Stefani et al., 2015; Bohlen, 2015).  

California concluded that unconventional well stimulation could continue, relatively unabated. In 

a recent follow-up, California suspended approvals of permits for fracking, pending review 

(completed in 2020). New permits began to be issued again, however, in 2020. Analysis of the 

review and current regulatory status is beyond the scope of the thesis but warrants study. 

 

 

 

 

 

 

 

5.7. The Case of New York 

The USGS estimates that there are 214 trillion cubic feet of natural gas in New York’s 

Appalachian basin formations (USGS, 2015; USGS, 2019). The Marcellus shale encompasses a 

large geographic area that includes regions of states adjacent to New York (see map in Figure  

5-5). 

 

 

Textbox 5-2. The Current Status of Fracking in California 

In November 2019, California Governor Gavin Newsom halted approval of new 
fracking permits until the projects can be reviewed by an independent body of 
scientists to ensure standards for protection of public health, environment and safety 
were being met. The review by Lawrence Livermore Laboratories was completed in 
Spring 2020, and 24 new permits were issued in April, with another 282 still awaiting 
review. 

Bacher, 2020; Beam, 2020  
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Figure 5-5 New York's Marcellus shale gas formation 

 

     USGS, 2019  
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In New York, as in California, there was significant concern over expanding use of 

unconventional methods of hydrocarbon extraction, referred to as ‘high-volume hydraulic 

fracturing or HVHF’ in state reports (Aczel & Makuch, 2018, EIA; Hauter & Gladstone, 2020). 

Unlike in California, with more ‘naturally fractured’ geology, unconventional hydrocarbon 

extraction in New York relied primarily on HVHF (Fry, 2019; Norris et al., 2016; Olah & 

Prakash, 2018; Palliser, 2012; Trehan et al., 2012). While California’s commercially viable shale 

formations primarily hold oil, those in New York contain mostly gas (Boak & Kleinberg, 2020; 

Diaz Anadon et al., 2018; Jarvie, 2010; McKay et al., 2011; Rahm & Riha, 2012). Studies show 

that both shale oil using acidification and shale gas using hydraulic fracturing pose 

environmental and health risks, with environmental groups and communities particularly 

concerned about the high levels of water required in High Volume Hydraulic Fracturing (‘high 

volume’ refers to the large quantities of water required to break rock to release the embedded 

gas) (Hauter & Gladstone, 2020; Larson et al., 2017; Mrdjen & Lee, 2016). Furthermore, recent 

studies have shown that the amount of water per frack is increasing (Kondash et al., 2018). This 

use of water was a strong concern as the Delaware River basin, located within the Marcellus 

Shale, provides fresh water to over 16 million people, including residents of New York City 

(Kauffman, 2018). The Delaware River basin shares water resources with four states and is 

managed by representatives from New York, New Jersey, Pennsylvania and Delaware along with 

the US Army Corps of Engineers (Wildermuth et al. 2018). Although this management 

consortium has the potential to act as an additional level of protection against shale gas 

development in the area, in order to halt fracking, three of the five members have to agree to take 

such an action (Wildermuth et al., 2018).  

 

Pressure by companies for permits to extract shale gas using HVHF had been increasing in the 

resource rich area of the Marcellus Shale, and as a result of concern over potential unknown 

health and environmental risks, the state government acknowledged the need to study impacts of 

the technology (Boslett et al., 2016). In response, in 2008 New York State began the lengthy 

process of an iterative EIA—the State Environmental Quality Review (SEQR) (Aczel & 

Makuch, 2018, EIA; NY SEQRA). On initiating the SEQR, the New York State Assembly voted 

to enact a moratorium on HVHF to allow adequate time to review the practice, which was 



 144 

maintained throughout the period of the environmental and health impact reviews (Aczel & 

Makuch, 2018, EIA; Boslett et al., 2016; Rosa et al., 2018). 

 

New York’s EIA process was arguably more extensive than that of California, as it lasted seven 

years (Costa, et al., 2017; Smith, 2020). The study design allowed time to publish and publicize 

draft documents, with allocated time for extensive public review and feedback that could be 

analysed and incorporated in successive drafts (Hauter & Gladstone, 2020; NY DEC, 2015a; NY 

DEC, 2015b; NY Office of the Governor, 2020). Subsequent to completion of the assessment, on 

29 June 2015, and adhering to the legal requirements of the SEQRA that enforces federally 

mandated NEPA requirements,16 the State’s Department of Conservation (DEC) enacted an 

indefinite state-wide moratorium, citing the Final Report’s findings of potential risks and 

insufficient data to guarantee the safety of communities exposed to fracking, thus following a 

precautionary approach (NY DEC, 2015a).   

 

New York’s SEQR was conducted because “high-volume hydraulic fracturing… raises new, 

significant, adverse impacts” not considered under New York’s 1992 Environmental Impact 

Statement on the Oil, Gas, and Solution Mining Regulatory Program (NY DEC 2015a, p. 3). In 

September 2011, New York’s DEC released a first Draft Supplemental Generic Environmental 

Impact Statement (SGEIS), based on the initial SEQR, for public comment, which received more 

than 13,000 responses, arguably indicating engagement of the public in the process (NY 

Department of Health, 2014). Responding to the large number of comments, the State’s DEC 

subsequently revised the Draft, and released a new version to the public for additional feedback 

and further solicited comments by adding new open public hearings (Aczel & Makuch, 2018, 

EIA; Smith, 2020). In this new round, the State received 70,000 additional comments (Aczel & 

Makuch, 2018, EIA; Smith, 2020). Ultimately, more than 260,000 public comments were 

collected and reviewed by the Department of Conservation throughout the iterative review 

process before being evaluated and incorporated within the Final SGEIS in 2015 (Aczel & 

Makuch, 2018, EIA; Smith, 2020). This evidenced that the public had opportunity to participate 

 
16 Pursuant to Article 8 of the Environmental Conservation Lawhttps://www.nysenate.gov/legislation/laws/ENV/A8, 

Accessed August 28, 2020 
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in the review and process of the environmental assessment (Aczel & Makuch, 2018, EIA; Smith, 

2020). 

 

Additionally, New York conducted a separate Health Impacts Assessment (HIA), with findings 

incorporated within the final report. Unlike California’s DEC that did not release a comparable 

report, New York’s Department of Health submitted in December 2014 A Public Health Review 

of High Volume Hydraulic Fracturing for Shale Gas Development, with results of an assessment 

begun in 2012 to address health concerns around hydraulic fracturing (Aczel & Makuch, 2018, 

EIA; Good Stefani, 2015; Hauter & Gladstone, 2020; Murtazashvili, 2015; NY State Department 

of Health, 2014). The HIA concluded that due to uncertainty and lack of available data on the 

significant health and safety impacts, HVHF was not ‘safe’:  

 

 “As with most complex human activities in modern societies, absolute scientific certainty 

 regarding the relative contributions of positive and negative impacts of HVHF on public 

 health is unlikely to ever be attained. In this instance, however, the overall weight of the 

 evidence from the cumulative body of information contained in this Public Health Review 

 demonstrates that there are significant uncertainties about the kinds of adverse health 

 outcomes that may be associated with HVHF, the likelihood of the occurrence of adverse 

 health outcomes, and the effectiveness of some of the mitigation measures in reducing or 

 preventing environmental impacts which could adversely affect public health. Until the  

 science provides sufficient information to determine the level of risk to public health from 

 HVHF to all New Yorkers and whether the risks can be adequately managed, DOH 

 recommends that HVHF should not proceed in NYS” (NY State Department of Health, 

 2014, p. 3). 

 

The final SEQR, which officially ended the extensive seven-year-review, determined from the 

EIS findings, that HVHF should be banned in New York State due to gaps in the scientific data 

and the potential for risks (NY DEC, 2015b). 
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In 2020, New York confirmed the ban on fracking through legislation action.  

 

 

 

 

 

 

 

 

5.8. Conclusion 

The two cases in this chapter highlight the important risks that stem from a lack of federal 

regulation and oversight, and lack of standardization when states are left to implement 

environmental regulations at their own discretion (Aczel & Makuch, 2018, EIA; Bratspies, 2018; 

Bring et al., 2019; Warner & Shapiro, 2013). Furthermore, although both states conducted 

assessments with the same goal of identifying and mitigating environmental risks, the lack of 

robust federal oversight meant that even processes designed to bring consistency and clarity to 

planning decisions—the EIAs—were subject to laxity, gaps in regulation, and non-

standardization as to how they were applied (Aczel & Makuch, 2018, EIA; Burger, 2013; 

Karapin, 2016; Negro, 2012).  

 

Table 5-2 Principles of good governance and observed outcome 

California § Justice. Unclear to what extent social license to operate in present 
due to insufficient community input to decision-making. Power 
imbalances, including industry’s arguable influence on Legislature 
and decision-makers 

§ Legitimacy. CCST (independent) report was not incorporated in 
decision process. Communities not adequately represented in 
decision-making and potential for conflict of interest as 
independent scientific study was not included 

§ Transparency. Lack of transparency or openness with respect to 
nature and extent of industry lobbying 

 

Textbox 5-3 Current Status of Fracking in New York 

In 2020, New York Governor Andrew Cuomo made the 2015 ban permanent through the 

vehicle of the 2021 budget cycle (NY Office of the Governor, 2020).  

 

“The New York State legislature permanently banned fracking in its Fiscal Year 2021 
Budget yesterday—one of seer budget items that prioritize the health and future of New 
York’s people and environment. This measure comes five years after Governor Andrew 
Cuomo initially banned fracking in New York State, which while monumental, was 
accomplished through executive action, leaving it vulnerable to jettison by future 
governors. Codifying the ban makes it permanent, protecting generations to come”  
 
Guerrero, 2020, n.p. 
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Inclusiveness. Demonstrable lack of public participation in 
decision-making. Stakeholder comment opportunities limited 

§ Accountability. Unclear how state officials can be held 
accountable for shortcomings of EIA process 

§ Inclusiveness. Lack of meaningful stakeholder participation; lack 
of meaningful independent assessment 

§ Capability. Decision-makers lacked access to information as 
technical report was not released prior to decision.  

§ Adaptability. Strong support for renewables but also unclear 
approach to fossil fuels—long history with hydrocarbons arguably 
affects regulatory approach 

§ Human Rights. Potential for violation of environmental and human 
rights due to lack of public engagement and access to information 

New York § Justice. Fair and equitable process. Community input/opportunity 
for participation reduced potential for power imbalance 

§ Legitimacy. Process of evaluation that included environmental and 
health impact assessments was legitimate and decision was based 
on potential for health risk 

§ Inclusiveness. Adequate mechanism for stakeholder 
input/participation in decision-making 

§ Human rights. Public Health Impact assessment conducted as 
mechanism for protection of right to health 

 

While both states had arguably similar legacies related to the environment and its protection and 

conducted the same type of assessment, they still came to different conclusions (Aczel & 

Makuch, 2018; Grosse, 2017; Hauter & Gladstone, 2020). New York’s decision, after 

conducting an extensive review during which a moratorium remained in place, was that data was 

not sufficient to conclude that HVHF—fracking—was safe, and followed a precautionary 

approach; California’s review was arguably more rushed, less comprehensive, did not take into 

consideration life cycle impacts, conduct a separate assessment of health impacts, meet the 

requirements of conducting an independent review nor have significant public review 

opportunities, and concluded that the process and current regulatory mechanism could proceed, 

with little modification (Aczel & Makuch, 2081, EIA; Boudet et al., 2016; Christenson et al., 

2017; Dokshin, 2016; Good Stefani, 2015; Grosse, 2019; Mumby, 2017; Russp & Carpenter, 

2019).  

 

This chapter highlighted two significant regulatory issues through the lens of these two US case 

study states: First, the wide variability in state regulations, and flexibility afforded to states to 
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decide the form and scope of their own independent impact assessment, as well as the degree to 

which the public is engaged in the process, has the potential to impede successful enforcement 

and to prevent regulatory robustness, leading to potential human and environmental rights 

violations with respect to harm to water supplies, agriculture, and more (Aczel & Makuch, 2018, 

EIA). Second, the EIA process is a significant part of the evaluation of the safety of extraction 

and other developing technologies and plays a central role in determining the direction of 

regulation and policy, but there is a risk that EIAs may not be applied equally and fairly in all 

situations, and there is potential for power imbalances even in apparently robust frameworks 

(Aczel & Makuch, 2018, EIA; Russo & Carpenter, 2019; Warner & Shapiro, 2013). 

 

A difference that arguably influenced the two EIA processes is the historic importance of the 

hydrocarbons industry in California compared with that of New York. California begun 

commercial development in the late 1800s “…when offshore oil drilling was pioneered in the 

Santa Barbara Channel” (Grosse, 2017, p. 1-2). Production of hydrocarbons has been important 

in the state’s development. At the time of the EIA process, California was the third largest 

producer within the US, slipping to seventh in 2019 (US EIA, n.d. (b)(c)). Development of oil 

began in New York in 1820 but has not had the economic importance of the industry in 

California (New York State DEC, n.d.; US EIA, n.d. (b)(d)). New York generates about one-

third of its energy from nuclear power and a significant amount from hydropower (EIA, n.d. (d). 

To give a sense of the difference in scale, a 2015 survey of active oil and gas wells by state listed 

105,037 in California, compared with 24,435 in New York (Kelso, 2015). An argument can be 

made that the relative importance of the hydrocarbons industry in California’s economic 

landscape may have influenced the way the EIA was conceived and conducted—and the role of 

lobbying may have increased the potential for power imbalances. Additionally, factors including 

economic or political climate, or cultural factors including acceptance of the hydrocarbon 

industry, may influence the thoroughness with which the process of an EIA is conducted. (Devlin 

& Yap, 2008).  

 

States in the US have considerable latitude in how they design and carry out the EIA process. A 

state can choose, for example, to develop a procedure that merely meets requirements or can 

choose to instigate a more comprehensive procedure that goes well-beyond the minimum 
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established by law(s). A more comprehensive EIA could arguably develop ways to engage 

communities more comprehensively. In the case of California, the requirement for community 

input was met—minimally—but there was no attempt to enlarge the scope of input and time 

allotted for feedback was constrained. New York, on the other hand, responded to the initial high 

level of comment by extending additional opportunities for the public to provide input, indicating 

flexibility in the timeline and process. In the same vein, California, while soliciting ‘technical 

input’ in the form of a commissioned review, developed a timeline in the approval process that 

meant the review was not considered in the final recommendation. New York allowed sufficient 

time to ensure that interested parties could comment and took the further step of conducting a 

health impact assessment.  

What ultimately determined the differences in the comprehensiveness with which the two states 

chose to conduct their EIAs? Californians are perhaps more ‘comfortable’ with the long-standing 

oil industry in their state—an industry that provides economic benefits. But there is no clear 

evidence that oil producers gained social license to operate at the local level. New York by 

contrast has more limited direct experience with the benefits of the hydrocarbon extractive 

industry. Water is arguably of concern to both states’ legislators and communities. The Delaware 

River Basin, in the Marcellus Shale region, provides water to some 16 million people and the 

risk to this resource was perhaps a concern given the high amounts of water needed for HVHF 

(Phillips, 2017). But California also faces issues with water usage (CELP, 2014; Marsters et al., 

2015). In 2014, Governor Jerry Brown declared a ‘drought emergency,’ with the “driest year in 

recorded state history,” water levels having “dipped to alarming levels” (California Office of the 

Governor, 2014). 

Evaluating the approaches of California and New York to the EIA process—and final decisions 

reached by the respective legislatures—highlights how even governments with robust 

environmental health frameworks can still undertake the EIA process in ways that lead to 

divergent—and perhaps flawed—outcomes. New York chose to conduct a comprehensive 

review and came to the decision that data on risks in HVHF were not adequate to say that the 

process was safe for communities. California’s limited one-year review could not show 

conclusively that the process of unconventional well stimulation posed no risks but still chose to 

allow unconventional well stimulation, with limited regulatory oversight and control. On the 
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other hand, New York State, concluded that the lack of data on safety was sufficient to conclude 

that the procedure could not be conclusively determined to be safe and legislated a moratorium—

following a precautionary approach to decision-making (Good Stefani, 2015; Good Stefani et al., 

2015). 

The issue of conducting an EIA with limited scope and limited inclusion of community input is 

relevant in the case of the UK, as seen in Chapter 4, as there may be a lack of comprehensiveness 

and effectiveness, even in cases where the process of an EIA is mandated, arguably putting 

communities at risk.  

 

  



 151 

Chapter 6. ‘Earthquake Swarms,’ Wastewater Injection and Radioactive Materials  

 

“I remember when we had those earthquakes, and I felt it, I was terrified. I thought, well, for the 

sake of my daughters, my family, I should—need—to try to find out what it’s all about.”  

 --a Lancashire resident interviewed by the author 

6.1. Chapter Summary 

As summarized in Chapter 1, hydraulic fracturing poses significant risks to the environment and 

public health at all stages of the operation’s lifecycle. Potential risks discussed in Chapter 6 

occur deep underground and include potential migration to the surface of naturally occurring 

radioactive materials (NORM), and seismicity induced by the high-pressure used in fracturing 

rock or injection of wastewater. The subject of seismic activity is relevant in the UK context as 

Lancashire has experienced seismicity related to exploratory fracking, beginning in 2011, 

resulting in numerous halts and attempts to develop a robust mechanism to regulate, anticipate or 

respond to the risk. Earth tremors in Lancashire in 2018 triggered a halt in operations by operator 

Cuadrilla Resources, Ltd. Potential impacts on communities may include property damage, as 

well as psychological and mental health harm to residents not accustomed to earth tremors. 

Significantly, induced seismicity has been shown to shift public opinion against fracking, and 

arguably played a role in the UK government’s decision to implement a moratorium in 2019.  

 

This chapter discusses the risks of induced seismic activity, particularly that caused by the 

process of injecting wastewater (also called produced water) into deep underground ‘wells’ or 

containment areas, although there is potential risk at other stages of fracking operations as well. 

A case study of Oklahoma in the US highlights risks and potential regulatory responses. Both 

Oklahoma and Lancashire are areas with little previous history of seismic activity. Lancashire’s 

experience with induced earth tremors is also discussed, along with the UK’s regulatory 

responses. Policy implications are considered with the aim of developing recommendations to 

include in the UK’s regulatory framework on unconventional gas operations, specific to 

seismicity. 
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6.2.  Aims and Objectives 

§ How can communities manage a new risk such as seismicity? 

 

The aim of Chapter 6 is to analyse the potential for seismicity—and potential regulatory 

remedies—associated with fracking in the UK through examination of the experience of the 

American state of Oklahoma with induced seismicity and attempts to manage the risk.  The 

chapter begins with an explanation of the mechanisms in hydraulic fracturing that can trigger a 

seismic response. Then Oklahoma’s current and evolving regulatory framework governing 

seismic activity related to hydrocarbon operations is examined. This analysis draw analogues to 

the emerging shale gas industry in the UK and the potential seismic risks in Lancashire—like 

Oklahoma, an area of previously minimal generation of earth tremors.  

 

Induced seismicity—largely due to underground injection of wastewater—is a significant 

concern in the UK (Hawkins, 2020; Westaway, 2016). Europe’s first instance of ‘felt seismicity’ 

—strong enough to be felt by people—related to shale gas operations occurred in 2011 in the 

UK, in the Carboniferous Bowland Shale at the Preese Hall site close to Blackpool in the 

Lancashire region (Clarke et al., 2014; de Pater et al., 2011; Delvoye & Edwards, 2020; Muncie, 

2019). It can be argued that a reason proposed hydraulic fracturing in England became so 

controversial is that public attention became focused on shale gas exploration following an 

unexpected tremor (magnitude 2.3) in April 2011, which led to a moratorium on fracking 

(Hawkins, 2020; Westaway, 2016). Although the initial moratorium was lifted by December 

2012, movement toward shale development was consequently slow with the first commercial 

drilling not taking place until October 2018, when additional earth tremors led again to a halt, 

followed by a moratorium in 2019 (Aczel & Makuch, 2019; Evensen, 2018; Hawkins, 2020). 

 

According to Westaway (2016, p. 1), the induced seismicity in 2011  
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 “…was strong enough to be felt. This occurrence of ‘nuisance’ microearthquakes, 

 unexpected at the time, was a major factor resulting in adverse public opinion against 

 shale gas in the UK and was thus of significant political importance.”  

 

There is a growing body of data on the physical and geological causes of induced seismicity, 

including potential social consequences, as well as literature regarding mitigation and 

prevention, such as avoidance of improper wastewater disposal and underground injection.  

6.3.  Methodology 

Figure 6-1 Schematic of Chapter 6 methodology 

 
 

The methodology draws on a comprehensive survey and analysis of the literature (Baxter & 

Jack, 2008; Boston University, 2016; Burns, 2017; Tellis, 1997). Informal stakeholder feedback 

was solicited in Lancashire, UK, to highlight residents’ direct experience and concerns with 

seismicity.  

6.4. The Fracking Water Cycle: Environmental and Public Health Risks  

Studies have shown a number of potential risks from the hydraulic fracturing lifecycle, such as 

migration of chemicals and pollutants from fracking fluids—the mixture of water, sand and 

chemicals used in the extraction process—in addition to the potential for concentration and 

migration of underground radioactive materials that occur naturally (Gusa, 2020; Nabhani et al., 

2016; Sun et al., 2019; Ghiassee, 2016a; Ghiassee, 2016b). Moreover, a wide body of scientific 

Validation & conclusions: Case of Oklahoma appied to UK context; regulatory recommendations 

Primary source data: on public perceptions of in: Semi-structured interviews, public perceptions induced 
seismicity, Lancashire, UKPublic perspectives on induced seismicity 

Literature review: Analysis of scientific studies on seismicity, applied to Oklahoma; legal and policy 
documents; scholarly research
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research has shown that there is risk of pollution and contamination or migration at each stage of 

the shale gas lifecycle, from initial preparation of the site through decommissioning at the end of 

the well’s productive life (Aczel & Makuch, 2018, EIA; Adgate et al., 2014; Hammond & 

O’Grady, 2017b; Howarth et al., 2011; Moore et al., 2014; Sun et al., 2019). Figure 6-2 

illustrates potential pathways of risk to water sources. 

 
Figure 6-2 Potential underground environmental risks  

 
  Norton, 2012  

 

Fracking requires high volumes of water (Freyman, 2014; Scanlon et al., 2020; Vengosh et al., 

2014). Recent studies have found that the procedure uses higher amounts than thought previously 

(Kondash et al., 2018; Liu, D. et al., 2020). There are potential impacts to water sources at all 

stages of the fracking lifecycle, from site preparation to well closure and afterward, and there is 

risk for induced seismic activity during all stages of the process as well (Aczel & Makuch 2018, 

EIA; Aczel & Mackuch, 2019; Aksyutin et al., 2019; Butkovskyi et al., 2019). 
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The US EPA has identified the potential impacts during each stage of the hydraulic fracturing 

process on ground and surface water resources. Figure 6.3 illustrates these stages, with potential 

impacts on water and risk for induced seismicity.  

 

These five stages of the hydraulic fracturing with potential impacts on water are: water 

acquisition, chemical mixing, injection of chemicals and proppant (sand) to prevent the fracture 

from closing, flowback, and wastewater treatment and disposal.   

 
Figure 6-3 Fracking water cycle 

 

   US EPA, 2016a, 2016b 
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An outline of the Hydraulic Fracturing Water Cycle and potential impacts of hydraulic fracturing 

is below (adapted from the EPA’s, Hydraulic fracturing for oil and gas: Impacts from the 

hydraulic fracturing water on drinking water resources (Final Report), 2016; Aczel, 2017).  

 

Stage 1. Water acquisition  

Large volumes of water withdrawn from ground and surface water sources 

 

Potential impacts on drinking water 

 

§ Change in water quantity 

§ Change in water quantity 

 

Potential for induced seismicity 

 

§ Land subsidence and potential generation of seismic activity due to quantity of water 

withdrawn, particularly from unknown sources (Pang et al., 2020; Rollins & Avoac, 

2019; Wetzler et al., 2019) 

 

Stage 2. Chemical Mixing  

Chemicals added to proppant (sand to hold open fractures) to produce fracking fluid or fracfluid 

 

Potential impacts on drinking water 

 

§ Release of fracfluid with contaminants to the surface and ground water through spills at 

the drilling site and/or leaks 

 

Potential for induced seismicity 

 

§ Potential for reactive chemicals added in the fracking fluid (or used in acidification-

acidizing) to trigger or exacerbate fracture or rift propagation in the porous shale rock 
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material and cause changes in rock property, response and slippage, leading to potential 

seismicity (An et al., 2020; Shovkun & Espinoza, 2019).  

 

Stage 3. Well Injection  

Pressurized fracfluid injected in well to create fractures in geological strata, allowing release of 

gas and extraction at surface 

 

Potential impacts on drinking water 

 

§ Release of the fracfluids to groundwater sources due to inadequate well construction or 

operation 

§ Injection/ flow of natural substances found underground such as radioactive materials or 

metals, due to mobilization during fracking activities 

§ Movement of fracfluids from rock formation to drinking water aquifers through local 

natural or man-made features (such as existing faults or abandoned wells) 

 

Potential for induced seismicity 

 

§ Potential for generation of seismic activity due to injection of fracking fluids 

underground and the subsequent fracturing of rock as this stage leads to cracks in the 

underground geology, changes in water volume and pressure/mass below ground, and 

lubrification or slippage of existing faults (Ellsworth, 2013; Folger & Tiemann, 2017; 

Grigoli et al., 2017; Prabhakaran et al., 2017) 

 

Stage 4. Flowback and Produced Water 

Fracfluid, produced water and gas flow up pipe to well, bringing to the surface fluids with 

chemical additives and natural substances; stored on site (in tanks or pits) before recycling, 

disposal or treatment  

 

Potential impacts on drinking water 
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§ Release to either ground or surface water through spills or leakage from on-site storage 

 

Potential for induced seismicity  

 

§ Reducing the pressure underground in the fracking well and removing the water, as well 

as subsequent extraction of hydrocarbons, can lead to changes in underground pressure, 

volume and stress, and can trigger land subsidence and seismic activity (Bao & Eaton, 

2016; Zhang & Maxwell, 2017). 

 

Stage 5. Wastewater Treatment and Waste Disposal 

Treatment by disposal to surface water bodies; recycling (with or without treatment) to be reused 

in future fracking; or disposal through underground injection 

 

Potential impacts on drinking water 

 

§ By-products formed at drinking water treatment facilities due to the reaction of fracking 

contaminants with disinfectants  

§ Contaminants reaching the drinking water because of surface water discharge and 

insufficient/inadequate treatment of wastewater 

 

Potential impacts on drinking water 

 

§ There is a growing body of evidence that disposal of produced water or wastewater 

through underground injection in containment sites can lead to induced seismicity, even 

at further distances than initially expected and can also lead to activation of existing 

faults (Ellsworth, 2013; Folger & Tiemann, 2017; Lei et al., 2017; Zang, A. et al., 2019)  

 

Seismicity potential at all stages of the fracking water cycle 

 

As the outline above highlights, seismicity does not just occur during production itself but can 

happen at all stages, although studies have found that the biggest risk is during injection of 
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wastewater or flowback in deep underground containment pits (Fryer et al., 2020; Hammond & 

O’Grady, 2017b; Hincks et al., 2018; Lee et al., 2019; McGarr, 2014). Studies have shown 

variation in the intensity of induced seismicity due to differences in geology (location and extent 

of pre-existing faults or fault stresses, for example), and existing deformation, injective fluid 

volume and level of pressure, as well as location of injection relative to fault location and 

orientation (De Barros et al., 2019; Goebel & Brodsky, 2018; Goebel et al., 2019; Scuderi et al., 

2019). Expanding fracking operations have led to increased quantities of wastewater produced as 

a by-product, resulting in the need for injection of these produced waters into geologic 

formations or depleted hydrocarbon reservoirs located deep underground (Folger & Tiemann, 

2017; Valluri et al., 2020). Injection in storage wells had been viewed as the preferable method 

for wastewater disposal, rather than storage in above ground storage pits, which can lead to 

spillage or leakage with improperly treated wastewater, and significant challenges due to the 

chemicals and radioactive materials brought to the surface along with the fracking fluids and 

chemicals (Annevelink et al., 2016; Folger & Tiemann, 2017; Ghiassee, 2016a; Ghiassee, 2016b; 

Gusa, 2020; Menefee & Ellis, 2020). However, there is an increasing body of evidence that 

underground fluid is inducing seismic activity, as the number of earthquakes of magnitude 3.0 

ML and above has been rapidly growing since 2009 in areas with expanding numbers of 

injection wells and rising rates of underground fluid injection (Cochran et al., 2020; Folger & 

Tiemann, 2017; Menefee & Ellis, 2020).  

 

Wastewater injection  

 

Recall that fracking fluids are pumped deep underground to fracture rock, with high volumes 

injected into the bore hole under high pressure. As this pressure on the fluid mixture is released, 

produced water or wastewater flows back to the surface, allowing the released gas or oil to flow 

to the surface for collection in wells. But typically, the wastewater must be disposed of by being 

injected into underground formations as it can bring with it Naturally-Occurring Radioactive 

Materials (NORMs) along with chemicals in the fracking fluids that would become part of the 

water cycle if allowed to be collected and stored above ground (Ghiassee, 2016a; Ghiassee, 

2016b). Significantly, there is also a risk that the NORM materials brought to the surface can be 

concentrated or accumulated as Technologically Enhanced Naturally-Occurring Radioactive 
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Materials (TENORM) (EPA, 2008). This industrial injection is done under high pressure in a 

process similar to the way fracking fluids are injected during fracking itself, with the potential to 

induce seismicity (Keranen et al., 2013). Hincks et al. (2018) found that wastewater could induce 

earth tremors at distances far from the initial injection site. In fact, studies in the US have shown 

injection of frackfluids can cause strong seismic activity up to magnitude 5 tremors and 

additionally initiate events at distances greater than 35 km from the site of the injection (Keranen 

et al., 2014; Hammond and O’Grady, 2017a; Shemeta et al., 2020).  

 

Recent studies have found that the seismicity-inducing impacts of wastewater injection and 

underground storage may continue for long periods, with events possible even years after rates of 

injection have ceased or slowed (Kuchment, 2019; Pollyea et al., 2019; Zhai et al., 2019). This is 

due to the fact that the pressure from the wastewater can continue to propagate deep underground 

and cause rupturing of existing faults (Aczel & Makuch, 2019; Kuchment, 2019; Pollyea, 2019; 

Pollyea et al., 2019; Zhai et al., 2019). When oil or gas flows to the surface, brackish water 

(saltwater and freshwater mixed together) from the same location as the hydrocarbon deposits is 

also carried to the surface; then, in the wastewater injection process, pumped into an even 

deeper, porous layer of rock (in the case of Oklahoma, the Arbuckle Group within the state’s 

sedimentary basin) (Kuchment, 2019; Kroll et al., 2017; Rubinstein et al., 2018). But here, as this 

water enters the pores of the shale, the pressure changes and can trigger earth tremors if there are 

previous faults in the rock containment sites (Kuchment, 2019). Studies have found that the 

tremors triggered can occur at levels deeper than where the wells themselves are located, 

indicating that the injected brackish water can travel beyond the containment wells (Kuchment, 

2019; Missimer & Maliva, 2020). Of the earthquakes recorded in Oklahoma, most originated in a 

deep layer called the ‘basement’ and the fact that they occur as such depths explains why 

seismicity travels considerable distances (Kuchment, 2019; Kroll et al., 2017).  

 

Moreover, the cumulative impacts of clustered injection wells has been found to lead to 

migration of fluid pressure 40 kilometres and as much as 90 kilometres from well sites through 

deformity of the sedimentary rock layer (poro-elasticity) but also can be initiated close to the site 

of the wastewater injection and end within a distance of just one kilometre (Pollyea, 2019). This 

is an interesting finding as sedimentary rock is permeable and can contain greater quantities of 
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wastewater but storing wastewater in these forms of rock is shown to cause seismic activity at 

greater distances, as the sedimentary rock forms expand and create pressure on faults (Goebel & 

Brodsky, 2018). Hincks et al. (2018) citing Chen et al. (2017) contend that induced tremors 

relate to geological formations with subsecting water systems, as well as the location and nature 

of stressed faults, meaning that assessments of local conditions are needed to understand factors 

influencing seismicity and for better forecasting within a climate of uncertain conditions (Hincks 

et al., 2018).  

 

While research is growing, additional studies are needed to better understand the mechanisms in 

order to determine the safest methods of storage of produced fluids. As an example, during a 

visit to an active hydrocarbon site (Bakersfield, California, April 2017) Aera Energy described a 

process for purifying fracking fluids to levels acceptable for agricultural use. While it should be 

noted that the produced water was a product of acidification rather than hydraulic fracturing, and 

composition of the fluid was arguably different, this technology is still worth noting. The Aera 

officials reported that they were able to provide the water to farmers at lower cost, arguably 

improving acceptance of hydrocarbons operations in the region, or in other words, social license 

to operate. 

A schematic demonstrating the mechanism through which underground injection of wastewater 

can trigger seismic activity is provided in Figure 6-4. 
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Figure 6-4 How fracking can trigger an earthquake 

 

                           Kuchment, 2016 
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Figure 6-5 gives a simplified schematic highlighting the mechanism for seismicity induced by 

injection of fluids through a process where the fluids diffuse towards the fault (left, such as with 

underground water injection); or through hydraulic fracturing and horizontal drilling (right) 

(Porter et al., 2019). Even in a case where the fluids injected are isolated or distant from pre-

existing faults, fault slippage can still be caused  due to disturbances resulting from a change in 

volume or pressure underground that is ‘elastically’ transmitted to the fault from a change in the 

loading conditions (pressure or mass) adjacent to the fault (Porter et al., 2019).  

 
Figure 6-5 Induced seismicity through fluid injection 

 

Porter et al., 2019, p. 8 
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Induced seismicity 

 

While much attention has focused on the relationship of wastewater injection and storage to 

seismicity, studies demonstrate evidence of earth tremors linked to active shale oil and gas 

drilling as well (Folger & Tiemann, 2017; Langenbruch et al., 2018; Walsh & Zoback, 2015; 

Weingarten et al., 2015; Zhai et al., 2020). The potential risk of extraction inducing seismicity is 

not solely related to the direct pressure of fracturing, as there is a risk for fracturing operations to 

activate or lubricate existing fault lines, resulting in fault slippage—or rebound along the fault 

line (Diao & Espinosa-Marzal, 2018; Dou et al., 2020; Eyre et al., 2019; Goebel & Brodsky, 

2018; Hammond & O’Grady, 2017a; Monihan et al., 2018). Studies have shown that seismic 

events can be induced during drilling, although generally this occurs when the drilling leads to 

slippage or lubrication of already stressed geological faults (Mair et al., 2012; Goebel et al., 

2017; Zbinden et al., 2018). In this context, ‘stress’ refers to the amount of force per unit area 

placed on a rock; and stress can cause the rock to change shape or be deformed, resulting in a 

fracture that in turn breaks the rock (Ferrill et al., 2019). The high level of pressure required to 

hydraulically fracture shale rock can also lead to other impacts such as slippage of a rock along a 

fault line, potentially inducing tremors (Gaurina-Međimurec et al., 2020; Stewart & Ingelson, 

2017).  

 

As induced seismicity is a relatively new and evolving risk, it is important for regulators, 

stakeholders and others to have access to baseline and current information (Hammond & 

O’Grady, 2017a; Wilson et al., 2015). Data on ‘normal’ seismic activity and fault patterns should 

be collected—and made readily accessible—so that induced seismicity can be compared against 

the baseline to get an accurate understanding of an event and whether it has been ‘induced,’ as 

well as to develop models to predict the likelihood of future induced events (Hammond & 

O’Grady, 2017a; Jordan et al., 2019). It is also important to enable better prediction of induced 

seismicity by examining volume and location of wastewater injection as well as information on 

the underlying geologic structures to inform regulatory responses (De Barros et al., 2019).  
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6.5. Fracking in Oklahoma: A Brief Background 

Use of hydraulic fracturing in shale and gas operations rapidly expanded between 2013 and 2017 

in the South Central Oklahoma Oil Province (SCOOP) and the Sooner Trend Anadarko Basin 

Canadian and Kingfisher counties (STACK) shale plays in Oklahoma, in what has been called 

one of the US’s most promising areas for shale gas (Aczel, 2018, March; Aczel & Makuch, 

2019; Nojek & Li, 2017). Since 2013, the SCOOP and STACK areas have increased the initial 

production of wells employing fracking, at the same time as an increase in earthquakes in the 

region began to be measured (Debelius, 2017; Walter et al., 2020). The dramatic increase in 

induced seismicity in Oklahoma—like Lancashire, a previously seismically inactive region—has 

been primarily attributed to underground fluid injection (Hincks et al., 2018; Keranen et al., 

2013; Keranen et al., 2014; Shemata et al., 2020; Walsh & Zoback, 2015; Walter et al., 2020; 

Weingarten et al., 2015). Figure 6-6 provides a map of the SCOOP and STACK shale basins. 

 
Figure 6-6 SCOOP and STACK shale formations, Oklahoma 

 
    EPUS Global Energy, n.d. 
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Regulation of shale gas in the US 

As discussed previously, in contrast to many other industrial activities, hydraulic fracturing has 

to a large extent been exempted from federal control in the US. Instead, regulations governing 

fracking stem from a mixture of state- and local-level regulations (Burger, 2013; Callies & 

Stone, 2014; Esterhuyse et al., 2019; Negro, 2012; Rabe, 2014; Warner & Shapiro, 2013). Recall 

from Chapter 5 that while the national Clean Water Act (CWA) and Safe Drinking Water Act 

(SDWA) at the federal level might be expected to regulate the underground injection of fracking 

fluids in addition to surface water disposal and runoff, fracking was exempted from these Acts, 

per the 2005 Energy Policy Act (Esterhuyse et al., 2019; Warner & Shapiro, 2013). Thus, most 

regulation has devolved to individual states. 

And although Oklahoma has several state regulations currently in place that mandate the 

disclosure of chemicals used in fracking, significant impacts are arguably not adequately 

managed under the relatively lax state laws—historically friendly to the industry—meaning that 

there is a need for more robust regulation to control drilling and wastewater disposal and 

minimize risks of induced seismicity and contamination of air and water resources (Apergis et 

al., 2019; Galbraith, 2012). Further, because the state was not previously prone to seismicity, a 

case can be made for even more stringent regulations to predict and prevent generation of earth 

tremors, in the face of a new and evolving risk, (Aczel & Makuch, 2019).   

New risks and new regulations 

 

Oklahoma experienced 585 quakes of magnitude 3 or above in 2014, compared with 100 quakes 

in 2013 (Soraghan, 2015; Wu et al., 2020). In 2010, There were just 41 earthquakes of 

magnitude 5 or above, then in 2015, 903 earthquakes of similar strength were measured 

(Hampton, 2018). The increase in seismicity has been stunning, with annual rates since 2009 

increasing about 900 times—meaning that Oklahoma, previously one of the least seismically 

active regions in the US became one of the most active (Hincks et al., 2018; Langenbruch & 

Zoback, 2016; Langenbruch et al., 2018).   
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A magnitude 5.8 earthquake was measured near Pawnee, Oklahoma, on the morning of 3 

September 2016, at a depth of 5.6 km—at that time the strongest earthquake ever felt in 

Oklahoma, and an impetus for initiating stricter regulation of shale gas in the state (Kroll et al., 

2017). A map with the main event (marked by a yellow star) and showing the distribution of the 

shocks and aftershocks (marked with orange dots) follows. The map illustrates the increase in 

seismicity from 2015 through 2016 (locations marked in red) after intensive fracking activities, 

with relative strength of tremors indicated by size of dots. Blue dots indicate activity pre-2010, 

yellow 2010-2012, and green 2013-2014. 
 

Figure 6-7 Main shock and after shock distribution of earthquake, September 3, 2016 

 
   USGS, 2016 (WikiCommons) 

Prague 5.7ML - 2011 

Pawnee 5.8ML - 2016 
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A cluster of tremors in February 2018 connected to shale oil and gas developments prodded the 

oil and gas regulatory body, Oklahoma Corporation Commission (OCC), to propose new laws 

with the objective of bringing seismic activity under control (Hampton, 2018).  

 

Oklahoma’s regulatory structure 

 

The OCC regulates shale gas in Oklahoma, with members of the oil and gas industry cooperating 

with the body’s inspectors to ensure regulations are followed throughout the drilling process 

(OERB, n.d.). Moreover, in addition to state rules, operators of oil and gas wells must follow 

certain nationally mandated requirements related to environmental and health and safety 

protections, including those imposed by CERCLA (Superfund Act), Occupational Safety and 

Health Act 1970, Toxic Substances Control Act 1976 and Health Administration Act 1982 

(OERB, n.d.).  

 

Oklahoma and its regulatory bodies began to be increasingly concerned about how to reduce the 

apparent risk of induced seismicity. The OCC issued a directive in March 2015 that focused on 

300 wells that injected wastewater in the Oklahoma’s Arbuckle formation in an area that had 

recorded increasing numbers of tremors (OCC, 2015). Additionally, continued seismic activity in 

July compelled the Oklahoma Oil and Gas Conservation Division to put another 211 disposal 

wells under the remit in an attempt to mitigate impacts of wastewater injection (Aczel & 

Makuch, 2019; OCC, 2015). Yet instead of leading to the expected reduction in the strength of 

earth tremors following this expansion of areas under control, some of Oklahoma’s most 

powerful earthquakes—including the Pawnee quake—were triggered (Hincks et al., 2018).  

 

Subsequently, at the end of 2016, Oklahoma implemented yet more stringent protocols to aid in 

detection of seismic activity (OCC, 2018). In considering the risk for triggering tremors by 

wastewater injection at the bedrock level, the OCC has since started to implement revised 

directives for disposal of wastewater (Hincks et al., 2018). Beginning in 2018, the OCC’s 

amended regulations require gas companies in ‘at-risk’ areas to employ a ‘seismic array,’ to 

measure tremors and provide real-time data on activity (OCC, 2018). Further, these updated 

requirements lowered the minimum level of seismic activity from magnitude 2.5 to 2, at which 
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point well operators must limit activity and additionally, beyond the level of 2.5 magnitude, 

operations are required to stop for at least 6 hours (OCC, 2018).  

 

One regulatory gap that remains, however, is that while operators must reduce the injection 

amount or depth of injection, the directives do not specify the precise level of reduction in depth 

(Hincks et al., 2018). Limiting the depth of the injection wells arguably “…could significantly 

reduce the annual energy released by earthquakes, in turn making larger earthquakes less likely” 

(Gernon, 2018, n.p.).  

 

Textbox 6-1 (below) summarizes the 2018 amendments to the 2016 seismicity regulations for oil 

and gas operators (adapted from Aczel & Makuch, 2019).  

 

 

 

 

 

 

 

 

 

 

6.6. Social and Psychological Effects of Fracking-Induced Seismicity  

Research on the impacts of hydraulic fracturing have shown risk for harmful social and 

psychological impacts, not only during the actual drilling of wells, but before the process has 

begun, such as anxiety, fear, disturbed patterns of sleep, betrayal and increased anger leading to 

secondary effects, including car accidents (Aczel & Makuch, 2019; Beebeejaun, 2019; Casey et 

al., 2019a; Hirsch et al., 2018; Short & Szolucha, 2017; Short & Szolucha, 2019; Szolucha, 

2016). Reviewing the literature on mental health effects, Hirsch et al. (2018, p. 1-2) found that 

while those living near fracking sites may find “minimal, initial benefits such as land lease 

 
Textbox 6-1. Summary of 2018 changes to the Oklahoma Corporation Commission’s Oil 
and Gas Conservation Division (OGCD) and Oklahoma Geological Survey (OGS) 2016 
seismicity protocol for oil and gas operators in the SCOOP and the STACK shale plays.  
 

1) “All operators in the defined area will be required to have access to a seismic 
array that will give real-time seismicity readings. 

2) The minimum level at which the operator must take action has been lowered from 
a 2.5 magnitude (ML) to 2.0 ML. Generally, the minimum level at which 
earthquakes can be felt is about 2.5 ML. 

3) Some operators will have to pause operations for 6 hours at 2.5 ML. Under the 
previous protocol, the minimum level requiring a pause was 3.0 ML.” (OCC, 
2018, p. 1-2) 
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income or infrastructure development,” they also may feel “worry, anxiety, and depression about 

lifestyle, health, safety, and financial security, as well as exposure to neurotoxins and changes to 

the physical landscape.” Communities additionally feel a sense of anxiety and powerlessness or 

lack of control both before in expectation of the shale development and afterward (Hirsch et al., 

2018; Short & Szolucha, 2017). This is a particularly important issue as these potential mental 

health risks are not highlighted in risk and impact assessments carried out by regulators, 

governments or oil and gas operators, arguably leaving a key gap in identification and mitigation 

of potential harm, and leading to potential human rights risk (Healy et al., 2019; Hirsch et al., 

2018; Sangaramoorthy, 2019; Watterson & Dinan, 2015).  

New research has demonstrated that the potential for mental health impacts, such as fear and 

anxiety, are even greater where local populations confront risks new to them, as for example, the 

potential stress experienced by the residents of Oklahoma or Lancashire in the face of the 

unexpected risk of seismicity (Campbell et al., 2020; Casey et al., 2018). In their study 

examining the relationship between seismic activity in Oklahoma and the rates of ‘anxiety-

related google searches,’ Casey et al. (2018) found important correlations between the rise of 

earthquakes and growing levels of distress and anxiety, including post-traumatic stress 

syndrome. Moreover, studies have shown that individuals are more upset or concerned about 

anthropogenic disasters, including induced earth tremors, than natural disasters (Aczel & 

Makuch, 2019; Casey et al., 2018; McComas et al., 2016; North & Pfefferbaum, 2013; Siegrist 

& Sütterlin, 2014; Slovic et al., 2004; Van der Voort & Vanclay, 2015). Additionally, there is 

evidence that residents of areas in Oklahoma near developments are more likely to live in 

poverty and less likely to have health insurance compared with other Americans, and 

additionally are more likely to live in older housing stock, arguably more vulnerable to 

earthquake impacts (Casey et al., 2018). To this end, there is a clear need for better protections of 

mental and physical well-being, especially in the face of new and unforeseen risks, especially in 

vulnerable populations. 
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6.7. The UK Context 

Induced seismicity in Lancashire 

 

When Cuadrilla began exploratory fracking in spring 2011 at Preese Hall, fracking fluids were 

accidentally injected into a “previously unidentified fault,” inducing small earth tremors—

Europe’s first seismicity strong enough to be felt that was shown to be related to unconventional 

hydrocarbons (Hammond & O’Grady, 2017a ; Rattle et al., 2020, p. 3; Wilson et al., 2015). This 

event resulted in a magnitude 2.3 ML earthquake, and another of 1.5 ML a few months later, 

leading to increasing public concern and opposition to the technology (Jaspal & Nerlich, 2014). 

The UK government responded by implementing a moratorium of just over a year, to allow time 

for analysis of causes behind the events and evaluation of potential remedies (Bradshaw & 

Waite, 2017; Hammond & O’Grady, 2017a; Whitton et al., 2017). Studies, including that of the 

UK Royal Academy of Engineering and the Royal Society, concluded that the regulatory 

controls in place were sufficient to minimize risks, and that the seismicity caused at the Preese 

Hall site was a result of injection into pre-stressed faults (Green et al., 2012; Hammond & 

O’Grady, 2017a; Mair et al., 2012). New controls were introduced by the government, including 

a ‘traffic light’ monitoring system to regulate operations when tremors were recorded (Figure 6-

6). Prior to the generation of seismicity in 2011, there had been no regulations specifically 

designed to manage induced seismicity, but after the incidents, Cuadrilla Resources responded 

voluntarily by lowering amounts of fracking fluids used in drilling operations, and also by 

adopting the new warning system (BGS, 2011). 

 

There was, however, arguable concern that the regulatory controls were inadequate to mitigate 

risk, due to the area’s complex geology, and lack of complete information on existing fault 

locations and orientation—especially in light of the conclusion that the 2011 tremors were likely 

due to unintended injection of fluids in an already stressed fault (Aczel & Makuch, 2019; Davies 

et al., 2013; Ehrman, 2020; Rattle et al., 2020). Conversely, the UK’s Task Force on Shale Gas 

(TFSG), an industry-funded body, argued in a follow-up 2015 report that the restrictions from 

the traffic light system were not realistic and described them as “unfeasibly low,” but 
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acknowledged the need for baseline monitoring (Hammond & O’Grady, 2017a, p. 1910-11; UK 

TFSG, 2015).  

Following the 2011 seismic events, Cuadrilla commissioned its own studies, confirming that the 

cause was fluid injected into a ‘fault zone’ but concluded that the likelihood of further events 

was minimal (de Pater & Baisch, 2011; Green et al., 2012). The Government then commissioned 

an independent study of the Cuadrilla-commissioned report to determine if potential induced 

seismic risk could be effectively managed through a ‘self-regulated monitoring system,’ with 

fracking stopped when tremors were detected above a pre-established level; as well as through 

the implementation of a robust impact assessment to prevent and mitigate induced seismic 

activity (Green et al., 2012; Mair et al., 2012). The report agreed with the implementation of the 

traffic light system but recommended significantly lowering the activity level that would trigger 

a halt to activity from 1.7 ML to 0.5 ML, and further emphasized the need for baseline 

monitoring to establish background seismicity, description or mapping of fault structures and 

application of prediction models on ground motion to assess seismicity likelihood (Green et al., 

2012). (Recall that Oklahoma’s system limited operations at 2.5 ML and required a temporary, 

6-hour stop at 2.0 ML.) Furthermore, while the UK’s DECC enacted new regulatory policies, it 

can be argued from the lack of regulation prior to measurement and recording of induced 

seismicity that there is a need for more anticipatory, proactive regulation or governance related 

to the particular effects of the entire fracking lifecycle (Aczel & Makuch, 2019; Green et al., 

2012; Hawkins, 2015). 

It has been argued that unconventional gas operations in the UK have led to the generation of a 

novel type of anthropogenic seismicity, and although these tremors have been—so far—of a 

relatively lower magnitude, the UK’s underlying geology is “criss-crossed by faults, some of 

which may be critically stressed,” and further that there is significant potential for reactivation of 

existing faults which may propagate even larger seismic activity from lubrification or pressure 

on existing faults (Wilson et al., 2015, p. 16).  

The induced seismicity caused by Cuadrilla’s exploratory drilling in 2011 catalysed increasing 

opposition to shale gas by thrusting fracking into the media and public awareness (Rattle et al. 

(2020). However, while the public was arguably quick to respond with opposition and 
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demonstrations against shale gas operations, shale gas well operators responded more slowly, 

due in large part to the fact that the UK oil and gas industry had previously operated 

conventional extraction sites with little controversy or public outcry (Rattle et al., 2020). Thus, 

many regulators and industry members did not see a significant different between 

unconventional methods of extraction and arguably underestimated the level of public opposition 

(Rattle et al., 2020).  

Regulation and monitoring of seismicity in the UK 

 
Hammond and O’Grady (2017a, p. 1910), citing Westaway and Younger (2014), argue that in 

contrast to the US, the UK wastewater injection “…is unlikely to be carried out…as it is 

understood that the reconstituted Environment Agency (EA) in England would not grant a permit 

for this method of wastewater disposal under its current interpretation of the European Union 

(EU) Water Framework Directive.” This means that the threat of seismicity is arguably reduced. 

But the UK’s Task Force on Shale Gas posits that there could “…be situations and 

circumstances—where the geology is suitable—where deep injection is the sensible, cost 

effective and preferred means of waste disposal” (Hammond & O’Grady, 2017a, p. 1911; UK 

TFSG, 2015). This highlights a potential regulatory gap or inadequacy. 

Currently, the UK has a regulatory traffic light system (TLS) under which drilling operations 

must be slowed or stopped, depending on the intensity of induced seismicity (illustrated below in 

Figures 6-8 and 6-9) (Aczel & Makuch, 2019; Delvoye, & Edwards, 2020). As an additional 

level of precaution, the British Geological Society carries out voluntary monitoring of seismic 

activity related to shale development, including the degree of ground movement and further 

measures of uplift and subsidence (BGS, 2017; Jordan et al., 2019; Lowry et al., 2020; Mitchell, 

2019; Ward et al., 2017).  
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Figure 6-8 UK's traffic light monitoring system for seismicity 
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Figure 6.9 UK’s traffic light operator instructions 

 

 

 

UK BEIS, 2013  
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Induced seismicity leads to moratorium 

 

In 2018, the UK approved Cuadrilla Resources’ plan to again begin fracking at the Preston New 

Road site near Blackpool in Lancashire, with the TLS in place (Bradshaw & Waite, 2017; 

Cockburn, 2018; Vaughan, May 2018). This was significant as it was the first time a permit to 

extract shale gas had been approved since 2011, when operations were abruptly suspended after 

the first small earthquakes (Aczel & Makuch, 2019; BBC, 2011). However, despite claims that 

the potential for induced seismicity was significantly reduced with added safeguards and 

monitoring systems, recent instances have demonstrated that the injection of fluids during 

fracking can lead to detectable, and potentially destructive, seismicity (Aczel & Makuch, 2019; 

Clarke et al., 2014; Delvoye & Edwards, 2020; Hammond & O’Grady, 2017a; Hicks et al., 

2019). Between mid-October 2018 and September 2019, nearly 200 earth tremors of magnitudes 

-0.8 to 2.9 ML were detected by the BGS close to the Preston New Road site in Lancashire 

(Delvoye & Edwards, 2020). Importantly, this period of frequent earthquakes corresponds to that 

during which Cuadrilla was conducting hydraulic fracturing in Lancashire, and fracking 

operations had to be halted on five occasions because ground shaking surpassed the TLS ‘red 

light’ threshold of 0.5 ML (Delvoye & Edwards, 2020). 

UK energy minister Claire Perry announced in 2018 that shale gas has the potential for “further 

enhancing our energy security and helping us with our continued transition to a lower-carbon 

economy” (Cockburn, 2018). An approval was then announced for Cuadrilla to begin 

commercial shale gas extraction, following a series of evaluations of safety, including an 

assessment by England’s EA. 

 “After careful  consideration and scrutiny of the technical legislative    

 requirements, Energy and Clean Growth Minister Claire Perry has given    

 Hydraulic Fracturing Consent under section 4A of the Petroleum Act 1998   

 (inserted by section 50 of the Infrastructure Act 2015) to shale gas operator   

 Cuadrilla Bowland Ltd for the horizontal well, number ‘PNR-1z’, at its  

 Preston New Road site in Lancashire” (UK BEIS, 2018a, n.p.; UK BEIS, 2018b;   

 UK EA, 2015; UK PHE, 2014; UK TFSG, 2015).  
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Significantly, this permitting approval came as the UK was preparing to leave the EU—a time of 

regulatory uncertainty. Recall the EC’s non-binding Recommendation on minimum principles 

for use of hydraulic fracturing, but that Member States have the right to determine “conditions 

for exploiting their energy resources, as long as they respect the need to preserve, protect and 

improve the quality of the environment,” noting that “…[the] hydraulic fracturing technique 

raises specific challenges, in particular for health and environment” (EU, 2014). Projected shale 

developments in Lancashire are identified on the map (below). 

Figure 6-10 Cuadrilla's projected developments within Lancashire license area 

 

6.8. Opposition to Fracking in the UK: Seismicity 

Public opposition to shale gas is arguably also due to the complex and confusing web of 

regulations and planning and permitting processes (Cotton, 2015; Evans et al., 2019; Rattle et al., 
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2020; Whitton et al., 2017; Williams & Sovacool, 2019). The complexity of the regulatory 

system in the UK has served as a further impediment to development of robust mechanisms for 

public participation and engagement in decision-making (Aczel & Makuch, 2018, Szolucha 

Chapter; Rattle et al., 2020). The complicated system has also led to challenges for shale gas 

firms and well operators, such as Cuadrilla. As discussed in Chapter 4, in June 2015 Lancashire 

County Council (LCC) denied the company’s application for drilling permits on grounds of 

potential negative impacts to the local area such as increased vehicle traffic, in addition to 

adverse visual and landscape impacts, as well as issues related to the industrialization of the rural 

landscape and countryside (Aczel & Makuch, 2019; Cotton, 2015; LCC, 2015; Whitton et al., 

2017).  

According to a study of stakeholder perspectives, the “contested nature of the policy terrain and 

the lack of consensus on key environmental, social, economic and governance 

issues…collectively reinforce the need for government to provide broader, open dialogue on 

shale gas’s place in energy policy, in contrast to the current public consultation measures that 

have been heavily criticized as a means to justify a predetermined policy outcome without 

sufficient deliberative democratic input” (Cotton, 2015, p. 1959).   

Informal community interviews on induced seismicity 

During research site visits to Lancashire in October 2016, local residents described their 

apprehension and perplexity with respect to ‘felt’ seismicity. 

  “I remember when we had those earthquakes, and I felt it, I was terrified. I thought, 

 well, for the sake of my daughters, my family, I should—need—to try to find out what it’s 

 all about.”  

 “There was a bit of a, well a quick shake, I heard the tea—the china clinking. Well they 

 [Cuadrilla] didn’t come around to explain what it was, or what could happen from 

 [exploratory drilling], so we didn’t really know what to think. Except that, well, we were 

 being kept in the dark, we didn’t even know what was going on.”  
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  I didn’t feel the shaking, ask around and people remember. It’s like they say—you can’t 

 come in and mess about our community without [people] remembering. I think that’s part 

 of how so many of us became involved, because you read the news stories and you want 

 to know what’s going on.”  

6.9. Conclusion  

Chapter 6 has examined the case of seismicity induced by hydraulic fracturing and the regulatory 

framework employed within the US state of Oklahoma that was arguably not ‘fit for purpose’ to 

prevent or mitigate impacts. The table below summarizes some of the key findings, categorized 

through application of components of the framework of ‘good governance.’  

  
Table 6-1 Principles of good governance and observed outcome 
Oklahoma § Justice. Power imbalances because of organization charged with 

protecting resources/long-term sustainability is also charged with 
extracting resources. Use of Executive Orders circumvents the 
democratic process—excluded checks and balances 

§ Legitimacy. Park lands are held in trust for current and future 
generations and government violated responsibility to manage 
under National Parks law.  

§ Transparency. Lack of information on critical risks to national 
parks.  

§ Accountability. Process of de-regulation enacted with no 
accountability as political decision through Executive Orders; lack 
of access/process for contesting decision-making. Demonstrated 
conflict of interest as regulators charged with both protecting 
parks and deregulation 

§ Inclusiveness. Lack of inclusiveness or participation of 
stakeholders (local community members, park users, etc.). Lack of 
‘future orientation’ as decision-making considered current needs 
for energy at expense of future generations. Indigenous 
populations, park stakeholders (users of parks, for example), local 
property owners, excluded form decision-making  

§ Integration. Demonstrated gaps between aims of federal executive 
office and parks management. No evidence of consultative 
approach incorporating state or local governance in decision 

§ Capacity. EO mandates undermine charge of park administration 
to manage 

§ Adaptability. Evidence of rigid process of decision-making at 
federal executive level 
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§ Human rights. Violates right of future generations to 
wilderness/parklands. Identified potential risk to protected 
environmental resources, including clean water, clean air, etc. 

 

The cases of Oklahoma and Lancashire highlight the widely variable impacts of anthropogenic 

seismicity activated by shale gas operations and disposal of waste fluids through underground 

well injections (Aczel & Makuch, 2019). As discussed here, all stages of the shale gas lifecycle 

have the potential to generate induced seismicity with indirect impacts on psychological health 

as well as impacts on property values and integrity of housing stock and a community’s quality 

of life. The example of Oklahoma illustrates a regulatory framework reliant on industry self-

regulation, that was shown to be inadequate to protect community health in the face of 

unexpected seismic activity. This case highlights the need for regulation that is able to adapt and 

respond to unforeseen risks as well as the importance of transparency and decision-maker’s 

access to comprehensive information.   

 

The case further highlights the need for research into potential health impacts, environmental 

impacts and psychological and mental health impacts related to expanding shale gas activities. 

Moreover, there is a key need to research and develop new methods to manage wastewaters—a 

significant demonstrated cause of induced seismicity—including reuse of wastewater or 

treatment in order to enable agricultural or other uses, and further to avoid or mitigate potential 

contamination.  

 

Unexpected seismicity highlights further the lack of baseline data on seismicity as well as 

comprehensive fault mapping of areas under development or proposed for development. 

Comprehensive data on the seismic history and geological structures of potential shale gas sites 

in important also in the case of the UK regulation, as this data can be used to develop more 

accurate ‘Stop Light’ systems of regulation and predictive models.  

 

This case further highlights the question of acceptable levels of risk—whether the potential for 

induced seismicity exceeds what a community will accept. This notion of acceptable levels of 

risk is linked to social license to operate or public acceptance of projected operations. 

Understanding how a community views risk requires access to information and fair and 
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meaningful participation in planning and decision-making, and strategies to ensure that 

communities understand risk and can freely give consent. Recall from Chapter 4 that the 1992 

Rio Declaration states that precaution is necessitated when faced with a lack of scientific 

certainty. Regulators currently confront the challenge of identifying the level of acceptable risk, 

and when and where the principle of precautionary should be applied (Aczel & Makuch, 2019; 

Yadav, 2020). Thus, there is the need to identify optimal solutions that are comprehensively safe 

and robust—solutions to mitigate harmful effects of fracking’s wastewater disposal and prevent 

resultant seismic activity, for example. To this end, the application of the precautionary principle 

is relevant and potentially applicable in situations when explicit causation is unclear, as is 

arguably the case here (Adams, 2002; Steele, 2006).  

 

There is an important role for public education and citizen engagement related to understanding 

the key risks, including, among others, induced seismicity. Thus, there is an opportunity for 

schools and other public institutions to invest in inexpensive seismic monitors, to help empower 

schools and other civic organizations to fill in gaps in the information base and provide 

important learning and engagement opportunities such as through the BLOSSM citizen science 

project, described in Textbox 6-2 (OGS, n.d.; Makuch & Aczel, 2018; Aczel & Makuch, 2019).   

 

The application of a good governance framework, combined with the process of backcasting to 

identify key foundational principles, is needed for regulation of new technologies such as 

fracking to be robust and comprehensive. This case also highlights the weakness of relying 

solely on industry self-regulation, and the need for regulatory accountability, as well as clear 

delineation of responsibilities. Cooperation between stakeholders—industry, local and state 

governance, and communities—is important in ensuring that regulations are ‘fit to purpose’ and 

accepted as ‘legitimate.’ 
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Textbox 6-2. Citizen Science: Raspberry Shakes 
 

Measuring Seismicity – Collect Scientific Data and Learn! 
 
One problem in identifying and evaluating the risk of seismicity in Oklahoma, 
Lancashire or other locations is the need to develop comprehensive baseline data. 
One possible solution is to use citizen science monitoring projects: they can help fill 
in the science and provide an educational opportunity as well. 
 
An interesting example is BLOSSM (Bridging Local Outreach Signal Monitoring), a 
geoscience program headquartered in the University of Oklahoma that brings small, 
inexpensive seismographs—Rasberry Shakes—into local educational institutions, 
public libraries, museums and other community locations. The goal is to create 
learning opportunities but also expand their seismicity-measuring network, with the 
objective of having 100 seismographs deployed in the community. Geoscientists at 
the University of Oklahoma provide support to teachers working with the project to 
enhance their curricula. 
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Chapter 7. Theodore Roosevelt National Park: Deregulation  
 

“There is a delight in the hardy life of the open. There are no words that can tell the hidden 

spirit of the wilderness that can reveal its mystery, its melancholy and its charm. The nation 

behaves well if it treats the natural resources as assets which it must turn over to the next 

generation increased and not impaired in value.” 

 --Speech by Theodore Roosevelt, August 31, 1910 (US DOI, 2016) 

 

"[The Lake District is]...a sort of national property, in which every man has a right and 

interest who has an eye to perceive and a heart to enjoy." 

 --William Wordsworth (UK National Parks, n.d.) 

7.1. Chapter Summary 

This chapter analyses the potential impacts posed by shale gas operations to natural resources 

and biodiversity. In order to better understand the risks within and adjacent to protected areas of 

nature, areas of important natural resources such as watersheds or areas of historical significance 

or cultural significance—protected lands in the US, UK and elsewhere, for example—a  case 

study is presented on Theodore Roosevelt National Park (TRNP) in North Dakota, US, which 

has experienced detrimental impacts due to shale gas extraction sites near Park boundaries. 

TRNP, like other US national parks, arguably faces further risks due to the potential for drilling 

operations to expand, allowed due to weakening of environmental protection laws at the federal 

level as energy security becomes a national priority, and conflicts arise between management of 

energy resources and protection of wilderness and nature. 

This pattern of hydrocarbon development potentially encroaching on new, previously ‘off 

bounds’ areas is a key issue in many countries, including the UK (Kroner et al., 2019). The 

questions raised in this chapter—how to balance the contrasting needs of rising energy demand 

with the responsibility to preserve natural environments, now and for the future—are questions 

with global relevance, and human and environmental rights impacts (Kroner et al., 2019).  
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Moreover, because of this potential for conflict, there is an important need for access to 

information and transparency on developments or regulation with relevance to the environment. 

This chapter draws reference to the US state and federal Freedom of Information Acts (FOIAs) 

and the degree to which this responsibility is upheld, as an analogue to the UK’s responsibilities 

as a signatory to the UNECE’s Aarhus Convention.  

7.2. Aims and Objectives 

§ How can the conflict between energy demand and protection of natural areas be 

managed? 

Chapter 7 questions how resources are ‘valued’ and what happens when values are in apparent 

conflict, for example, economic interests, national security interests, and present rights to a 

secure and comfortable lifestyle enabled through an expanding economy contrasted with the 

rights of future generations to enjoy access to nature in its (relatively) undisturbed state.  

Both the UK and the EU are signatories to the Convention on Biological Diversity, introduced 

during the 1992 Rio Convention, entered into force in 1993, with the aim of preserving and 

enhancing global biodiversity (UN Convention on Biological Diversity, 2020). Importantly, in 

the context of this chapter, the Convention’s Strategic Plan 2011-2020 (Target 11) recommends 

that “communities should be fully engaged in governing and managing protected areas” (UN 

Convention on Biologic Diversity, 2010). There is a well-documented global threat to 

biodiversity conservation from industrial resource extraction, with protected areas being reduced 

in size and subjected to lessening of regulatory protections in Brazil, the US and elsewhere 

(Kroner et al., 2019; Naughton-Treves & Holland, 2019). For example, Chapter 9 provides a 

brief discussion of a recent lawsuit brought against French hydrocarbon company Total S.A. for 

developments that threaten biodiversity and rights of Indigenous populations in nationally 

protected parklands in Uganda.   

A short introduction to TRNP highlights the valuable natural resources of the Park and their 

significance, and also provides a summary of the agencies and actors tasked with protection of 

the Park and its resources. TRNP is located in the Bakken Shale, a region of extensive oil and 

gas deposits, which is also an area of important biodiversity (Junod et al., 2018; Olive, 2018; 
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Prenni et al., 2016;  Stewart et al., 2018). For this reason, the site provides a good case study with 

application to the UK, as fracking adjacent to—or beneath—protected areas is a contentious 

issue.  

The case of TRNP examines the potential conflict of interest or misalignment of goals between 

the pressure to extract unconventional gas to meet current energy needs, with the responsibility 

to protect valuable environmental resources for current and future generations in line with the 

social and cultural context that initially was foundational in setting aside these sites. Finally, the 

chapter makes an argument that current US state and federal regulations are not robust enough to 

protect the integrity of nature, and that the laws should be updated to reflect current challenges 

and conditions to prevent or mitigate detrimental impacts due to encroachment on precious 

resources such as national parklands. The aim here is to present findings and propose 

recommendations applicable to the UK’s regulatory context. For example, as discussed in 

Chapter 4 fracking is not permitted within UK National Parks or Areas of Outstanding Beauty. 

But fracking is permitted underneath protected lands if the well originates from beyond the 

protected area’s boundaries as well as immediately adjacent to the lands, leading to potential 

environmental risk (Cotton, 2017; UK Infrastructure Bill, Sections 43-48, of IA 2015). 

The analysis in this chapter is timely as it presents the current situation in the US and highlights 

the potential detrimental effects of deregulation designed to streamline hydrocarbon development 

(Aczel & Makuch, 2020). The chapter analyses potential impacts of two recent Executive Orders 

(EOs) of the Trump Administration—Reducing Regulation and Controlling Regulatory Costs and 

Promoting Energy Independence and Economic Growth—and considers analogies to the UK 

situation, highlighting the potential risks that arguably resulted from the 2015 Infrastructure Act 

Amendments (Geltman, 2018; UK Infrastructure Act, 2015; US EO, 2017a; US EO, 2017b).   

7.3. Methodology 

This chapter follows a case study methodology (Bartlett & Vavrus, 2017; Tellis, 1997; Yazan, 

2015; Yin, 2014). As the case focuses on changes in regulation related to nationally protected 

parklands, and potential impacts, a legal document analysis appropriate to the US and UK 

contexts is undertaken. The methodology uses extensive literature review, including grey 
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literature, policy documents, US laws and policies in the context of the current political 

environment. 

 

Figure 7-1 Schematic of Chapter 7 methodology 

 

7.4. US National Parks and Protected Wilderness 

Worldwide energy use is projected to grow by roughly 50% between 2018 and 2050 (Scheffran 

et al., 2020; US EIA, 2019). Moreover, extraction rates of unconventional sources such as shale 

oil and gas will likely double in the US by 2040 (Trainor et al., 2016).  

 

Studies show that expansion of energy extraction is one of the main causes of land use change 

globally, with detrimental impacts on wildlife and habitats, global biodiversity, and 

environmental and ecosystem quality (Aczel & Makuch, 2020; Jenner & Lamadrid, 2013; Jones 

et al., 2015; McDonald et al., 2009; Trainor et al., 2016;). Rising energy demand has increased 

pressure to explore for and extract hydrocarbon resources on publicly owned lands, including 

protected parks and monuments (Aczel & Makuch, 2020; Boak & Kleinberg, 2020; Kelly & 

Schafft, 2020). The result is that proposals to drill have expanded further into areas without 

previous experience with extractive industries (Geltman, 2016a; Geltman 2016b; Ryder & Hall, 

2017; Warner & Shapiro, 2013). 

 

 

 

Validation & conclusions: Application of findings to UK context

Case study: Identification of TRNP due to proximity to fracking & potential impacts of deregulation

Literature review: Analysis of scientific studies on fracking relative to US; legal and policy documents 
US/protected parklands; wilderness law; parkland history
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US federal agencies’ responsibilities and potential conflicts of interest 

 

Federal agencies in the US, such as the National Park Service (NPS), are mandated to protect the 

quality of national parks, ensuring that their environmental resources and features remain 

‘unimpaired’ (Aczel & Makuch, 2020; US NPS, 1916). But growing pressure for resource 

extraction by the federal government, states and the oil and gas industry has meant that there is 

the potential for conflict between these agencies’ responsibilities to preserve natural resources, 

and goals of economic development (Burke, 2020; Butler et al., 2018; Johnston & Emerson, 

2019; Keiter & McKinney, 2019; Kinne, 2018; Meintsma, 2020; Ryder & Hall, 2017; 

Wondolleck, 2013).  

 

The next section highlights current regulatory frameworks in the US that are designed to protect 

national parks, prevent or minimize environmental impacts and oversee potential resource 

development.  

 

Historical context of US nationally protected lands 

 

The Yellowstone National Park Protection Act (1872), signed by President Ulysses S. Grant, 

established Yellowstone Park as America’s first designated national park; the subsequent 

Organic Act of 1916 established the National Park Service (NPS) with the responsibility  

 “…to conserve the scenery and the natural and historic objects and the wild life therein 

 and to provide for the enjoyment of the same in such manner and by such means as will 

 leave them unimpaired for the enjoyment of future generations” (Yellowstone National 

 Park Protection Act, 1872; Aczel & Makuch, 2020; US Forty-Second Congress, 1872; 

 US Organic Act, 1916). 

The explicit mention of future generations is important, as it established that the NPS has the 

responsibility not just to preserve resources for the short-term, but for future generations, which 

arguably conflicts with the demand to meet current energy and economic needs at the risk of 

harm to protected lands. As will be highlighted, there are potential points of tension between 

economic pressure and resource demand that may be beneficial in the short term, but risk 
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environmental harm and climate change impact when viewed within a longer time scale (Ali et 

al., 2019; Escobar & Vredenburg, 2011; Hansen et al., 2014; Slawinski & Bansal, 2015). 

 

Protected wilderness 

 

The US’s 1964 Wilderness Act, signed by President Lyndon B. Johnson, protects designated 

‘wilderness’ areas within national resources such as wildlife refuges and preserves, national 

parks, national forests, and other public lands (Noss, 1991; US NPS, 2017; US Wilderness Act, 

1964). The Act states: 

 “A wilderness, in contrast with those areas where man and his own works dominate the 

 landscape, is hereby recognized as an area where the earth and community of life are 

 untrammeled by man, where man himself is a visitor who does not remain” (Wilderness 

 Act, 1964, sec 2(c)).   

To be eligible for wilderness status, the areas must remain in an untouched, pristine or ‘natural’ 

state, without human disturbance, contain a minimum of 5,000 continuous acres, and possess 

features that are significant or valuable either scientifically, environmentally or historically 

(Aczel & Makuch, 2020; PBS, 2012; Shafer, 2019). Industrial and extractive activities such as 

mining, drilling and timber harvesting are prohibited within the boundaries of areas designated as 

wilderness, except where extractive activities or livestock grazing began before the location was 

legally designated as ‘wilderness’ (Aczel & Makuch, 2020; Shafer, 2019).   

Federal lands in the US are primarily managed by four main agencies, each with specific 

responsibilities for protection and oversight (Vincent et al., 2017).  

1. The Forest Service (FS) within the Department of Agriculture 

2. The Bureau of Land Management (BLM) 

3. The Fish and Wildlife Service (FWS)  

4. The National Park Service (NPS) within the Department of the Interior (DOI).  

The Bureau of Land Management manages the largest area of federal lands, with roughly 250 

million acres of public land, and also regulates about 700 million acres of underground mineral 
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resources under federal ownership (BLM, n.d.). The Forest Service manages about 200 million 

acres of forested areas, and together with the BLM is responsible for protection of water 

resources such as lakes and streams, ecosystems and wildlife habitats, lumber resources, among 

other features (US FS, n.d.). The Fish and Wildlife Service is tasked with the preservation of 

flora and fauna, within an area of nearly 90 million acres (CRS, 2017). 

Oil and gas extraction and national parks 

 

Even before his election to the presidency, President Trump had promised to extract America’s 

untapped energy resources, and through promotion of his ‘America First’ energy plan, has aimed 

to reduce environmental protections and regulation, and open more federal lands to potential oil 

and gas extraction (Burke, 2020; Colvin & Daly, 2016). To this end, there has been increasing 

pressure to develop unconventional resources such as shale gas to promote ‘energy 

independence’ and ‘energy security’ (Dolata, 2016; Geltman, 2016; Ladd & York, 2017; Miller, 

2018). In 2020, the US became a net exporter of energy (but it remains unclear how the COVID-

19 pandemic and falling hydrocarbon prices will affect energy production and exportation in the 

long term) (US EIA, 2020).  

Presently there are 12 national park sites in the US with active oil and gas operations, but several 

others, including North Dakota’s TRNP, are at risk of impacts including air and water 

contamination and fragmentation of lands and habitats due to hydrocarbon development adjacent 

to the Park (Howden et al., 2019; Kaplan, 2014; Lund, 2017a; NCPA, 2013a). Additionally, a 

total of 30 National Parks are projected to be at risk of future oil and gas development, indicating 

the potential scale of the threat to protected areas (Aczel & Makuch, 2020; Geltman, 2016a; 

Geltman, 2018; Howden et al., 2019; Lund 2017a).  

As discussed in the case studies of California and New York, the US lacks federal ‘enforcement 

teeth’ to ensure environmental protection and compliance, with responsibilities devolving to the 

states (Walsh & Haggerty, 2019; Warner & Shapiro, 2013). In the case of nationally owned and 

managed lands, federal regulation is even more complicated as some of the lands located within 

national parks and wildlife refuges are potentially ‘split estates,’ where the surface properties are 

owned by the federal government, while subsurface mineral rights are owned by private entities 
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(Aczel & Makuch, 2020; Geltman, 2016; Ryder & Hall, 2017; US CFR, 1978). A split estate 

may create a conflict when a private firm plans to exploit underground resources, but a federal 

agency, such as the NPS, does not want to grant permission for drilling out of responsibility to 

maintain the park’s ‘quality’ (Lund, 2017b). While the US has a relatively long history of leasing 

federal lands for extractive purposes, fracking introduces new potential threats, complicated by 

issues of split estates (Cristaldi, 2014; Geltman, 2016a; Geltman, 2016b; Howden et al., 2019; 

Lund, 2017b; Shafer, 2019). The increasing demand for energy and pressure to frack on federal 

lands has prompted the four managing federal agencies to reassess current regulations (Burke, 

2020; Johnston & Emerson, 2019; Keiter & McKinney, 2019; Vengosh et al., 2014; Werner et al, 

2015). 

7.5. Theodore Roosevelt National Park: Significant features  
President Harry Truman established Theodore Roosevelt National Memorial Park in North 

Dakota in 1947, in the area that is now the South Unit of Theodore Roosevelt National Park 

(TRNP) (Wiese, 2018). The Park currently includes over 70,000 acres with landscapes and 

habitats such as native badlands, prairie, grasslands, woodlands and forests, and rivers and other 

fluvial features, and includes three separate units: The South Unit, the North Unit, and the small 

Elkhorn Ranch Unit (US NPS, 2014; US NPS, 2019). The North and South Units are located 

roughly 100 km apart, with the Elkhorn Ranch Unit—which was President Roosevelt’s second 

home—situated in between the other two (US NPS, 2014; Wiese, 2018). The Park received 

official national park status in 1978, when the US Congress designated it as Theodore Roosevelt 

National Park, and additionally, set aside the 29,920-acre Theodore Roosevelt Wilderness in the 

Park’s North and South Units, within the North Dakota badlands (US NPS, 2014). 

Fundamental resources and values of TRNP 

 

The NPS defines a park’s fundamental resources and values (FRVs) as attributes, scenery, 

experiences, sounds, histories, and other features that are key to the park’s significance, with the 

result that applications for development and other uses must take into account the FRV’s of a 

protected area (Aczel & Makuch, 2020; US NPS, 2014). The FRVs are strongly tied to the 
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essence of the park as these fundamental features (Textbox 7.1) often are the reason for the 

initial establishment of the park (Aczel & Makuch, 2020; Baron et al., 2008; US NPS, 2014).  

 

 

  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Textbox 7.1 TRNP Fundamental Resources and Values 

 
§ Little Missouri River: this river links all three units of TRNP and serves as the primary 

water resource for the park. The river is considered an essential element of the park both 
because the water flow carved the surrounding landscape from North Dakota’s Badlands 
terrain; and because the river is a critical element of the Park’s habitats and ecosystem. 

§ Outstanding Geologic and Paleontological Resources: this feature comprises the unique 
surfaces that have been carved by processes of erosion over time, in addition to a petrified 
wood forest and a large collection of Paleocene fossils. 

§ Native Wildlife and Habitat: the Park provides an important habitat for a wide range of 
Northern Great Plains flora and fauna. Among the animals and plants that depend on the 
Park’s habitat are bighorn sheep, elk, white-tailed deer, bison, coyotes, prairie dogs, and 
others, as well as mixed-grass prairies and cottonwood forests. 

§ Scenic Views and Clean Air: TRNP provides ecosystem services and benefits such as 
access to the distinct Badlands landscape, access to pristine nature, dark night skies devoid 
of light pollution, and clean air 

§ Wilderness Qualities Throughout: Preservation of the designated wilderness areas as 
pristine or ‘unspoiled’ is central to conservation of the park, and importantly allows visitors 
to seek solace and solitude in the wilderness. 

 
US NPS, 2014 
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7.6. Regulations of Hydrocarbons on Protected Lands 

Figure 7-2 Geologic formations in TRNP—a fundamental resource and value (FRV) 

  

 

In 1978, in order to balance demand for mineral resource extraction in national parks with 

responsibility for preserving the parklands, the NPS established the 9B Regulations at Title 36, 

Code of Federal Regulations (CFR) Part 9, Subpart B: legislation specific to governing the 

development of privately held mineral resources within national parks to minimize 

environmental risk (US CFR, 1978; Geltman, 2016a; Geltman, 2016b; Geltman, 2018; Lund, 

2017b; US NPS, 2006). The 9B Regulations govern issues related to split estate ownership and  

 “[e]nsure that activities undertaken pursuant to [non-federal oil and gas rights] are 

 conducted in a manner consistent with the purposes for which the National Park System 

 and each unit thereof were created, to prevent or minimize damage to the environment 

 and other resource values, and to [e]nsure to the extent feasible that all units of the 

US NPS, n.d. 
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 National Park System are left unimpaired for the enjoyment of future generations” (US 

 NPS, 2015b, n.p.).  

The 9B Regulations further require that hydrocarbon companies wishing to obtain permission to 

drill must outline the exact location and extractive techniques and processes of the proposed 

operation, in addition to precautionary and safety measures (US NPS, 2015b; Geltman, 2016a). 

Then, the NPS evaluates whether the proposed developments risk causing impacts to park 

resources and the environment or park visitors, and further solicits and incorporates public 

opinion, under NEPA requirements (see also Chapter 4) (US NPS, 2015b).  

 

As technologies for extraction of hydrocarbons were in the process of development, with 

arguable new risks, the federal government in 2016 revised the 9B Regulations, including ending 

an exemption that had permitted wells to continue operations without having obtained NPS 

approval, an exemption that had prevented the NPS from oversight; and also increased the fund 

well operators were required to hold in reserve in case of the need to remediate spillage (Lund, 

2017a; Lund, 2017b; US Federal Register, 2016). Moreover, the 2016 amendments instituted a 

new system of fees that well operators were required to pay to utilize nationally protected 

parklands (Geltman, 2018; Lund, 2017b). The funds collected enabled the NPS to charge for the 

construction of roads and pipelines crossing park habitats, and to restore lands harmed by 

hydrocarbon operators, providing NPS officers with a mechanism for enforcement ‘teeth’ to hold 

drillers responsible for potential damage (Geltman, 2018; Lund, 2017b). 

 

Potential impacts of environmental deregulation on protected lands 

 

Trump has promoted non-renewable fossil fuel development despite their demonstrated climate 

change and environmental impacts, promising that untapped shale-based resources would lead to 

a massive economic boom and millions of new jobs (Burke, 2020; Knox & Palmer, 2017).  

 

 “The Trump Administration will embrace the shale oil and gas revolution to bring jobs 

 and prosperity to millions of Americans. We must take advantage of the estimated  $50 

 trillion in untapped shale oil, and natural gas reserves, especially those on federal 

 lands that the American people own. We will use the revenues from energy production 
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 to rebuild our roads, schools, bridges and public infrastructure. Less expensive energy 

 will be a big boost to American agriculture, as well” (Burke, 2020, p. 456). 

 

Executive Orders  

 

In order to fulfil the promise of economic growth, job generation and energy independence, the 

Trump Administration took advantage of presidential authority to fast-track deregulation and 

open public lands to potential drilling (Davis Noll & Revesz, 2019; Hoskins & Voitier, 2019). 

Article II, Section 1 of the US Constitution states that “[t]he executive power shall be vested in a 

president of the United States of America.” Thus, a president can issue Executive Orders without 

the approval of Congress (US Constitution, Art. II, § 1) to change or amend regulations that are 

binding in the case where there are not enough Congressional votes to pass a bill. Trump used 

this power to weaken existing environmental regulations (Davis Noll, & Revesz, 2019; Hoskins 

& Voitier, 2019; US Constitution, Art. 2; Wentz & Gerrard, 2019).  

 

Trump enacted Executive Order 13771 on Reducing Regulation and Controlling Regulatory 

Costs in January 2017, which required all regulatory agencies to rescind a minimum of two 

current regulations for every new regulation proposed beginning in 2017 (EO, 2017a; Geltman, 

2018; Rodriguez, 2018). Additionally, this EO required “…the total incremental costs of all new 

regulations, including repealed regulations, to be finalized this year [2017] shall be no greater 

than zero” (US EO, Section 2b, 2017a; Ralston & Ross, 2017). This is significant because the 

binding requirement reduces regulations in order to ease the way for potential development with 

the effect of opening potential gaps in environmental protection.  

 

On March 28, 2017, President Trump issued Executive Order 13783, Promoting Energy 

Independence and Economic Growth that states: 

 

 “It is in the national interest to promote clean and safe development of our Nation’s vast 

 energy resources, while at the same time avoiding regulatory burdens that unnecessarily 

 encumber energy production, constrain economic growth, and prevent job creation” 

 (EO, 2017b). 
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Under this EO, agencies and appropriate departments must evaluate regulations that   

 

 “…potentially burden the development or use of domestically produced energy resources 

 and appropriately suspend, revise, or rescind those that unduly burden the development 

 of domestic energy resources beyond the degree necessary to protect the public interest 

 or otherwise comply with the law” (EO, 2017b).  

 

‘Burden’ under this EO means  

 

 “…to unnecessarily obstruct, delay, curtail, or otherwise impose significant costs on the 

 siting, permitting, production, utilization, transmission, or delivery of energy resources” 

 (EO, 2017b).  

 

Ryan Zinke (Secretary of the Interior at the time) on March 29 then issued Order No. 3349 

American Energy Independence to implement EO 13783 (US DOI, 2017a). The implementation 

order states that the review of policies is “… in order to better balance conservation strategies 

and policies with the equally legitimate need of creating jobs for hard-working American 

families” (US DOI, 2017a). This EO called for policies with impacts on oil and gas development 

on federal lands to be evaluated (US DOI, 2017a; US DOI, 2017b). Policies to be considered 

included those related to climate change and mitigation responses, fracking on federally 

protected wildlife refuges, and the 9B regulations of the NPS (General Provisions and Non-

Federal Oil and Gas Rights, 2016) (US DOI, 2017a; US DOI, 2017b). 

 

The Trump Administration’s Executive Orders led to further deregulation and the weakening of 

protections, opening the way to potential drilling within or adjacent to TRNP, or in or adjacent to 

other national parks (Energy of North Dakota, 2015; North Dakota Department of Trust Lands, 

2019). Drilling is currently not allowed within TRNP, but that may change with amendments to 

the 9B regulations, which could arguably allow drilling within the Park (Kaplan, 2014).  
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7.7. Bakken Shale Development and Impacts on TRNP 

Shale oil was first discovered in 1947 in North Dakota’s Bakken shale on which TRNP is 

located, subsequently found to hold one of the richest hydrocarbon deposits in the US (Kaplan, 

2014; Prenni et al., 2016). In 2008, following the development and expansion of hydraulic 

fracturing and horizontal drilling, oil and gas extraction began to increase rapidly (Kaplan, 

2014). Much of this development is centred around Willison, North Dakota, located just over 50 

miles from TRNP. While drilling is not allowed within the Park, the NPS does not have authority 

to regulate development beyond the boundaries, meaning that development and impacts—

including dust, increased traffic and resulting pollution, higher levels of noise, and so forth, may 

affect the experience of visitors (US NPS, 2015c; Kaplan, 2014). 

 

Air pollution  

 

Studies have demonstrated evidence of high concentrations of airborne particulates both in the 

Bakken shale basin and adjacent to the shale play, due to the various emissions released at all 

stages of the shale development lifecycle, including well drilling and construction, transportation 

of materials, flaring off of natural gas and other volatile compounds, among others (Allen et al., 

2014; Allen et al., 2016; Gebhart et al., 2018; Prenni et al., 2016).  

 

Habitat loss and wilderness impacts 

 

Recent research has found that wildlife species are prone to a wide range of impacts resulting 

from shale resource development such as declining populations, migration away from 

development sites, lower reproduction rates and other ecological risks to wildlife and aquatic 

habitats (Brittingham, et al., 2014; Farwell et al., 2019; Frantz et al., 2019; Howden et al., 2019; 

NCPA, 2013a; Sawyer et al., 2009). While there is uncertainty regarding future impacts on 

species that depend on national parklands, studies have indicated a potential decline in 

biodiversity and animal populations due to land fragmentation among other impacts (Howden et 

al., 2019; NCPA, 2013b; Walker et al., 2020). 
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Importantly, there is a demonstrated risk of destruction of valuable habitats due to the nature of 

hydrocarbon extraction, which requires the clearcutting of large areas, leading to significant 

landscape changes and habitat fragmentation. (Fisher, 2012; NCPA, 2013a; Walker et al., 2020). 

There is a risk of additional landscape changes and habitat loss due to construction of roads and 

infrastructure to support the extraction sites; use of heavy machinery and greater levels of traffic 

mean risks of collisions with migratory wildlife (both small mammals as well as deer and bear 

that normally roam in and out of a park’s boundaries) (Kemink et al., 2019; NCPA, 2013a; 

Northrup & Wittemyer, 2013; Walker et al., 2020). Moreover, changes to lands surrounding a 

park and particularly construction of roads can impact plant and animal species (Ament et al., 

2008; Brehme et al., 2013).   

 

According to studies on impacts of drilling sites in Pennsylvania, operations may cause 

degradation and fragmentation of habitats, adversely affecting wildlife populations, including 

migratory bird species (Bohannon & Blinnikov, 2019; Fisher, 2012). These impacts also have 

potential for damaging flora, particularly species that rely on migrating birds for pollination 

(Bohannon & Blinnikov, 2019; Fisher, 2012; Francis et al., 2012; Kemink et al., 2019; NCPA, 

2013a). Land fragmentation and habitat loss, therefore, can affect the endemic flora and fauna  

both inside and near to park boundaries, as animals, seeds, water and air move freely in and out 

of a park’s borders, meaning that the quality of resources within national park boundaries is 

inherently linked to environmental quality in the wider surrounding landscape (Aczel & Makuch, 

2020; NCPA, 2013b). Furthermore, fracking-related activities including sand mining for use as a 

proppant can impact protected lands, as evidenced by studies that show sand mining in the 

Midwest has led to sedimentation in the St. Croix National Scenic River (NCPA, 2013a).  

 

Threats to the TRNP’s characteristics: Light and noise pollution, and changes in viewscape  

 

There is potential for generation of significant noise from the heavy industrial processes related 

to fracking, including well construction and drilling, highly pressurized blasting from 

compressors pumping large amounts of fracking fluids underground, and increased traffic flow 

to and from the sites of operations (Clancy et al., 2019; Cotton et al., 2014; NCPA, 2013a). 

There is thus a risk of losing ‘natural sounds’—water flowing, birds chirping, wind rustling grass 
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and trees—that can impact the experience of visitors and diminish the cultural and spiritual 

ecosystem service benefits of parks, in addition to direct and indirect effects on wildlife and 

biodiversity (Brehme et al., 2018; Caorsi et al., 2019; Clancy et al., 2019; NCPA, 2013a; Owens 

et al., 2020; Valente et al., 2020).  

 

Furthermore, studies indicate that hydrocarbon development can lead to greater amounts of light 

pollution. In TRNP, with the US’s “darkest, most pristine night skies,” NASA researchers found 

a ‘constellation’ attributed to the flaring of methane from nearby shale wells (NCPA, 2013a). 

Methane and gas flaring and other artificial illumination, as much of fracking operations happen 

at night, may lead to increased levels of light pollution, potentially decreasing the ability of 

visitors to enjoy dark night skies and observe constellations, and also disturb wildlife—notably 

nocturnal species (Caorsi et al., 2019; Gaston et al., 2013; NCPA, 2013a; Owens et al., 2020; 

Valente et al., 2020). Satellite imagery of the night sky adjacent to the Bakken shale in 2012 

compared with images from 1997 shows that fracking operations were a significant cause of 

increased levels of artificial light (NPS, 2016). The pristine nature of the dark night sky was an 

important part of the Park’s historical legacy and a feature that arguably should be preserved for 

future generations.  

 

Moreover, an objective of park conservation is preserving the visible landscape, but fracking 

operations pose a significant threat to the viewscape within and beyond the boundaries (DRC, 

2014).  

 
Impacts on water 

 
As discussed in Chapters 1 and 6, fracking poses a significant risk to valuable groundwater and 

surface water resources from gas seepage in addition to risk of spills and leakage of 

insufficiently treated wastewater, as well as long-term impacts on water quality adjacent to 

fracking sites (Clancy et al., 2019; Mekonnen et al., 2015; Robinson et al., 2019; Shrestha et al., 

2017; Tan, H. et al., 2019; Vengosh et al., 2014).  

 
Kondash et al. (2018) demonstrate an increase in the size of the shale gas water footprint, as 

between 2011 and 2016, the amount of water used in each well increased by 770%. In the 
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specific case of North Dakota, there is a risk of significant water stress as the state is semi-arid, 

and data from the US Drought Monitor (USDM) shows that all of the state is impacted by water 

stress, with large expanses in the counties adjacent to the Bakken under extreme drought 

conditions (Ransom, 2017; US Drought Monitor, 2020). The Bakken shale boom has led to 

additional stress on already limited water supplies; and has caused diversion of irrigation water 

to fracking operations and issuance of temporary permits to allow hydrocarbon operators access 

to supplies of groundwater (Collins & Rosen, 2020; Ellingson et al., 2019; Hearne & Fernando, 

2016; Scanlon et al., 2020; Shrestha et al., 2017).  

 

Increasing demand for shale resources within and adjacent to TRNP, has led to encroachment on 

the Park—including wilderness areas—in order to exploit subsurface resources (Aczel & 

Makuch, 2020; Smith et al., 2019). This has been bolstered by a steady pattern of deregulation 

due to national policy changes and Executive Orders that aim to encourage and facilitate energy 

development through removal of the impediments of environmental protections (Aczel & 

Makuch, 2020; Lim et al., 2016; Pulido et al., 2019). Proof of this encroachment can be seen 

from the various impacts including water and air pollution, changes to the visual landscape, 

increasing industrialization, elevated levels of sound and light disturbance, and more (Junod, et 

al., 2018; Weber et al., 2014).  

 

The case for precaution 

    

It can be argued that the US Wilderness Act should be applied in the spirit in which it was 

intended—to preserve designated areas from the impact of human development for current and 

future generations—yet there is a clear risk that legislation promoting energy interests and 

hydrocarbon development has undermined this intent.  

 

As an inherent responsibility of agencies charged with protection of natural resources is ensuring 

the viability and enjoyment of these set-aside lands for current and future generations (principle 

of inter and intra generational equity), a case for a precautionary approach towards shale oil and 

gas extraction adjacent to or near parks can be argued. This is because the future impacts of 

hydrocarbon development on protected lands, with risk to ecosystem quality and biodiversity, are 
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harder to measure. A precautionary approach logically can ensure that the energy footprint and 

potential impacts do not risk harming natural resources—either now or in the future—by halting 

fracking until it can be proven that a certain pre-determined standard of harm will not occur. 

Moreover, the fact that TRNP contains a designated wilderness area may mean that adjacent 

hydrocarbon development is inconsistent with the conservation goals and requirements of 

wilderness areas—preserving pristine landscapes without noticeable human imprint.   

 

When faced with competing needs and goals—the rising demand for energy and availability of 

fossil resources on federal lands and the importance of conservation—the precautionary principle 

may serve as a useful decision-making tool and framework. Recall that Principle 15 of the 1992 

Rio Declaration on Environment and Development defines the purpose of the ‘precautionary 

principle’ applied to environmental issues:  

 

 “In order to protect the environment, the precautionary approach shall be widely applied 

 by States according to their capabilities. Where there are threats of serious or 

 irreversible damage, lack of full scientific certainty shall not be used as a reason for 

 postponing cost-effective measures to prevent environmental degradation” (UN, 1992, 

 Principle 15).  

 

The rationale behind the application of the precautionary principle is that populations have a 

right to a safe and sound environment. This means that even if we lack scientific certainty about 

an environmental or health threat, policy makers should create regulatory protections and cannot 

cite lack of certainty as a reason for inaction against an environmental risk (Makuch & Pereira, 

2012). This approach can arguably help prevent degradation of parks’ critical resources, 

particularly within designated wilderness areas. Additionally, the principle means that if a certain 

action has potential for ‘serious or irreversible damage,’ the burden of proof that the action is not 

harmful falls upon the potential polluter (Harremoes, 2002).  

 

In the US, approaches to health, safety and environmental regulation tend to use cost-benefit and 

risk-based strategies, arguably in order to accommodate industrial and business interests 

(Ashford, 2007). Applegate (2000) explains that “[w]ith rare exceptions, U.S. law balances 
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precaution against other considerations, most importantly cost. Therefore, while precautionary 

elements are firmly entrenched in U.S. environmental law, it is more accurate to say that it 

reflects a precautionary preference rather than the precautionary principle.” However, there have 

been some cases where the precautionary principle has been applied in decision-making in the 

US. For example, New York State implemented a ban on hydraulic fracturing on the grounds of 

‘significant uncertainty’ regarding public health risks (see Chapter 4) (Aczel & Makuch, 2018; 

NY DOH, 2014) More recently, arguments have been made towards applying the precautionary 

principle when faced with the potential uncertainty regarding the health risks of electronic 

cigarettes (Green et al., 2018).  

 

In light of the recent rollback of regulations designed to govern resource extraction on federal 

lands, taking a cost-benefit and risk-based approach may place too great a burden on evidence of 

risk. This may pose threat of irreversible damage to vulnerable park resources as there may be a 

time lag for evidence of damage. This is due to the prevalence of requirements that regulations 

be based on an “increased level of scientific evidence or justification,” in addition to 

requirements that benefits of regulation outweigh or justify the imposition of costs (Ashford, 

2007, p. 353).  

7.8. Protected Lands in the UK 

The following section provides an overview of the current context in the UK, drawing lessons 

from the US experience. While the US example is often cited with respect to hydrocarbon 

extractive operations, differences go beyond geology or technical experience, but also include 

significant differences in attitudes toward climate change and willingness to assume risk 

(Partridge et al., 2017). Furthermore, this section will situate the UK framework within the wider 

EU context in order to highlight important opportunities to strengthen regulation. In the US, 

regulation of hydrocarbon development is largely left to the individual states, with some national 

regulatory impacts on federal lands that, as discussed, are being weakened. On the other hand, in 

the UK, the wider international context plays a more significant role due to the country’s 

relationship to UN and EU regulatory frameworks (as discussed, this may change with Brexit).  
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The following sections will discuss access to information related to shale gas under the 

framework of the Aarhus Convention. This is important in the context of protecting national park 

lands in the UK because of the issues identified with deregulation and lack of access to 

information in the US, as well as recent changes under the UK’s Infrastructure Act.  

 

The Aarhus Convention 

 

As has been discussed in Chapters 2 and 4, the Aarhus Convention is arguably one of the most 

important protections of human and environmental rights (Peters, 2018; Wates, 2005; Weaver, 

2018). The EU has applied Aarhus-type principles within its legislative frameworks, and grants 

the public rights regarding access to information, public participation and access to justice, in 

governmental decision-making processes on matters concerning the local, national and 

transboundary environment (Hartley & Wood, 2005; Mason, 2010). The Convention focuses on 

crucial interactions and regulatory integration between the public and public authorities and 

mechanisms, and seeks to increase opportunities for citizens to access environmental 

information, and ensure transparent, reliable regulatory procedures—in other words, it strives to 

establish increased transparency and environmental disclosure and global environmental 

governance to pivot towards a more environmentally responsible society (Gupta & Mason, 2014; 

Mason, 2014).  

 

While as noted, in contrast to the UK and France, the US is not a signatory to the Aarhus 

Convention, many American states have their own Freedom of Information Act (FOIA) 

processes, but there is arguably no equivalent that is as robust as the Aarhus Convention and the 

protections it affords, in part because its provisions have included the establishment of the 

Aarhus Convention Compliance Committee (ACCC)—established as a non-judicial, consultative 

mechanism to enact solutions to issues of non-compliance by Member States (See also Chapter 

4) (US FOIA, 2016).  

 

During the development and research of this chapter, the US NPS website was off-line and not 

active during a one-month government shutdown in December 2018 to January 2019, while 

information on the NPS system of regulations was being collected for this thesis. No new 



 203 

environmental information was being collected or made available to the public on the websites of 

the NPS or other government agencies in this period. This leads to the question: Who has 

responsibility for ensuring that citizens have access to valid, accurate, and up-to-date information 

on the environment? And beyond that, who is responsible for ensuring that the public is able to 

participate fairly and meaningfully in decision-making in situations where there is potential for 

risk to environmental health, and if need be, access environmental justice in case of transgression 

of these and other foundational human rights?  

 

Article 15 of the UN International Covenant on Economic, Social and Cultural Rights (ICESCR) 

requires that states acknowledge the right of everyone to “enjoy the benefits of scientific 

progress and its applications; [promote] conservation, development and diffusion of science; 

respect the freedom indispensable for scientific research...; and recognize the benefits to be 

derived from...international contacts and co-operation in the scientific field” (UNHRC,1966). It 

is clear that a governmental shutdown precludes citizens from their right to enjoy natural 

resources, national parks, and other cultural and natural ecosystem services when those charged 

with protecting our parks and resources are not being paid. But can this also be considered a 

violation of citizens’ rights to participate in and benefit from science, in addition to citizen’s 

rights to access information?  

 

The NPS website eventually returned after the government ended its budgetary impasse and re-

opened; presumably data collection and environmental monitoring resumed, as well. But in the 

midst of the crisis, the US was contemplating proposals to open up federal lands for drilling for 

fossil fuels, among other highly industrial activities. If the federal agencies are considering 

amending protections that have been in place since the 1800’s to ease extraction of natural 

resources, can they be trusted to provide access to unbiased and accurate environmental data?  

 

There is a role for citizen monitoring mechanisms, or citizen science programs, to supplement 

tracking and monitoring of environmental quality, in the absence of government or other data 

collection mechanisms that can provide access to information even in the face of government 

shutdowns and other instability (Makuch & Aczel, 2018). These mechanisms are further 
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important as ways for citizens to understand more comprehensively potential impacts on natural 

resources, and how scientists reach assessments of risk.  

 

Regulation of protected lands in the UK 

 

The UK has a long history of protecting parklands and areas of ‘significant natural beauty,’ 

going back to the passage of the Countryside Act of 1949 that established the first Parks 

Commission and extended national protection to sites of scientific interest, among others  

(Prosser et al., 2011; Sheail et al., 1997). However, as with the US, there is evidence for potential 

conflict between the government’s pursuit of energy sources and its responsibility based on 

national values to protect areas of important beauty, cultural or historical significance (Burns et 

al., 2016; Hammond & O’Grady, 2017a; Leigh Day, 2015).  

 

Policy frameworks in the UK acknowledge that there can be an inherent conflict between 

conservation and recreation, in the use and valuation of nationally protected parklands. The 1995 

Environment Act states: “If it appears that there is a conflict between [recreation and 

conservation], [the National Park Authority] shall attach greater weight to the purpose of 

conserving and enhancing the natural beauty, wildlife and cultural heritage of the area" (UK 

National Parks, 2018). 

 

Initially, the UK Parliament had accepted arguments to ban all fracking within “...national parks, 

areas of scientific interest and areas of outstanding beauty...” but weakened the provisions 

claiming that limiting availability would deter future shale development (UK House of 

Commons, 2015; Hammond & O’Grady, 2017a). The Infrastructure Act of 2015 mandates that 

“...hydraulic fracturing will not take place within protected groundwater source areas” or 

“...within other protected areas” (UK Infrastructure Act 2015, part 6, sec. 50; sec. 4a; Leigh Day, 

2015). Significantly, however, the specific definition of “protected areas” or “protected 

groundwater source areas” was not included in the Act, which passed in an arguably “watered 

down” form with original language removed that specified the areas to be protected (Leigh Day, 

2015, p. 20). Subsequently, after designated stakeholder consultations lasting 6 weeks, ending in 

December 2015—with no opportunity for public comment or participation in decision-making—
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the Onshore Hydraulic Fracturing (Protected Areas) Regulations 2016 was passed, which defined 

the protected areas where fracking would be prohibited: National Parks, the Broads, Areas of 

Outstanding Natural Beauty and World Heritage Sites, but excluding areas of Significant 

Scientific Interest, that had been initially proposed for inclusion (UK Government, Onshore  

Hydraulic Fracturing (Protected Areas) Regulations, 2016). While many respondents during the 

consultation period indicated that the proposed prohibition of fracking on specific and defined 

lands was a positive step, the majority felt that the protections did not go far enough (UK DECC, 

2016). One recommendation was the creation of buffer zones around the designated protected 

lands, with the Government responding that protections were already adequate (UK DECC, 

2016). The proposed regulations were approved without strengthening them or adopting 

stakeholder advice, with the Government expressing confidence in the adequacy of protections 

and processes in place and the need to balance energy needs with “protections” (DECC, 2016,  

p. 5): 

 ”...the Government continues to believe that the proposals provide an appropriate level 

 of additional protections to reassure the public that the shale industry is being taken 

 forward in a measured and reasonable manner. As they strike the right balance between 

 protecting our most sensitive areas while at the same time enabling the nascent shale 

 industry to develop, the Government does not intend to significantly modify them.”  

Recall from Chapter 4 that the Infrastructure Act of 2015 meant that horizontal drilling 

accompanied with fracking would be permitted underneath lands, without landowner consent 

(Hammond & O’Grady, 2017a; UK Infrastructure Act, 2015). This provision of the Act meant 

that companies could drill horizontally under protected lands as long as the vertical bore hole 

was started outside the boundaries of protected areas and undertaken at depths beyond 1000 

meters (Burns et al., 2016; Hammond & O’Grady, 2017a; UK Infrastructure Act, 2015). The 

approval to frack under protected lands was confirmed in a statutory instrument, meaning the law 

could legally be passed without debate in the House of Commons, similarly to the US’s EO 

(Perraudin, 2015). 

 

The local planning authority must undertake an EIA as part of the permitting process for 

unconventional hydrocarbon development, but as seen in the previous chapter, there is room for 
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discretion in how the process is applied, and as seen in Chapter 4, the UK national government 

has the authority to overturn decisions of local planning authorities based on the EIA process 

(Burns et al., 2016; UK DECC, 2015; UK BEIS, 2019). Further, Burns et al. (2016) contend that 

the Lancashire County Council’s refusal to grant permits to Cuadrilla Resources, Ltd. for shale 

development, explains the government’s introduction of measures designed to make the planning 

process easier for shale industry operators, including forcing local planning authorities to make 

decisions on gas permit requirements within the limited period of 16 weeks—including 

conducting the EIA and evaluating results—and ‘simplifying’ permitting procedures through 

provisions of the Infrastructure Act (UK Infrastructure Act, 2015).  

 

Current UK law arguably leaves open the potential for the same type of risk identified in the case 

study of TRNP, such as installation of industrial complexes to support the hydrocarbon 

operations immediately outside boundaries of protected lands, with demonstrated potential for 

water impacts, air pollution, seismicity, traffic impacts, and more.  

7.9. Conclusion  

Chapter 7 has considered the situation of the regulatory framework for US federally protected 

parklands and other areas of designated national significance, by focusing on Theodore 

Roosevelt National Park in North Dakota. The case examined the potential risk to parks through 

federal deregulation under the current Trump administration, that aims to open these lands for 

potential energy development. This case is relevant to the situation of the UK as both 

governments face the issue of conflicting interests and how to balance energy, economic and job-

growth needs with the responsibility to protect areas of nature as the heritage of future 

generations. The table below (also repeated as part of Table 2-4) summarizes outcomes of the 

regulatory framework, analysed through the lens of the attributes of ‘good government.’   

 
Table 7.1. Principles of good governance and observed outcome 
 
North Dakota 
(Protected 
Parks) 

§ Justice. Power imbalances because of organization charged with 
protecting resources/long-term sustainability is also charged with 
extracting resources. Use of Executive Orders circumvents the 
democratic process—excluded checks and balances 
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§ Legitimacy. Park lands are held in trust for current and future 
generations and government violated responsibility to manage 
under National Parks law.  

§ Transparency. Lack of information on critical risks to national 
parks.  

§ Accountability. Process of de-regulation enacted with no 
accountability as political decision through Executive Orders; lack 
of access/process for contesting decision-making. Demonstrated 
conflict of interest as regulators charged with both protecting 
parks and deregulation 

§ Inclusiveness. Lack of inclusiveness or participation of 
stakeholders (local community members, park users, etc.). Lack of 
‘future orientation’ as decision-making considered current needs 
for energy at expense of future generations. Indigenous 
populations, park stakeholders (users of parks, for example), local 
property owners, excluded form decision-making  

§ Integration. Demonstrated gaps between aims of federal executive 
office and parks management. No evidence of consultative 
approach incorporating state or local governance in decision 

§ Capacity. EO mandates undermine charge of park administration 
to manage 

§ Adaptability. Evidence of rigid process of decision-making at 
federal executive level 

§ Human rights. Violates right of future generations to 
wilderness/parklands. Identified potential risk to protected 
environmental resources, including clean water, clean air, etc. 

 

Potential negative impacts of increased hydrocarbon development within and adjacent to national 

parks were discussed, including impacts on ecosystem provisioning, biodiversity preservation 

and visitor experience. The case raises the question of how resources are valued: economic 

benefits of resources, such as hydrocarbons compared with less tangible benefits of nature. This 

is a complicated economic, social and philosophical question that deserves further research. 

 

The case considered the impacts of environmental deregulation on the rights of current and 

future generations to nature within protected parklands. As discussed, deregulation was enacted 

by the federal US government to reduce impediments to energy development and enacted 

through binding Executive Orders--without comprehensive impact assessments, congressional 

debate, public consultation, public access to information, democratic processes, or access to 

justice. Moreover, the parklands are overseen by the same federal agencies charged with 

implementing deregulation, leading to potential conflicts of interest. Additionally, there is the 
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potential for conflict between federal agencies’ oversight of energy development, including 

unconventional oil and gas reserves, with their obligation to preserve designated areas of 

‘wilderness,’ as well as to protect social and cultural significance, ecosystem services, 

recreational benefits, and inherent beauty. Arguably, the US NPS should view and regulate 

potential hydrocarbon development within the framework of the current 9B Regulations, an 

important environmental safeguard. Weakening or eroding the 9B Regulations both contradicts 

the NPS’ role as historically established and may set a precedent for economic development 

overriding the need to maintain natural resources for future generations.   

 

This research did not consider the specific potential risks to the cultural values of park 

resources—a significant issue but outside the scope of the thesis. Future study should examine 

the potential implications for Indigenous populations and effects on cultural significance of 

ecosystem services and other elements of traditional, historical or cultural heritage. The 

argument is accepted that assessment of risk to traditional rights, cultural rights, environmental 

rights, and more, should be conducted under the umbrella of human rights before opening 

parklands to extractive industries (Grear et al., 2014). 

 

There is an argument that taking a precautionary approach may help balance rising energy 

production and consumption demands with responsibilities to ensure preservation of natural 

resources and ecosystem services for future generations. Current regulatory frameworks do not 

make it clear whether energy and economic values of natural resources or intrinsic value of 

nature take precedence. 

 

This chapter thus offers a possible recommendation with potential applicability to the US and 

UK cases—application of the precautionary principle when faced with the lack of ability to 

establish that unconventional hydrocarbon extraction poses no environmental threat. The 

approach is logical in the situation discussed here due to the importance of protecting set-aside 

lands as the right of future generations.   



 209 

Chapter 8. The Case of China: Regulation in a Top-Down System 

 

“[T]he government decided to develop our village…we don’t have any say. We are     

farmers, what can we do?” 

 --a villager in Sichuan (as quoted in Sher & Wu, 2018, p. 637). 

 

“It’s precisely because [President] Xi is so powerful that policy problems often arise—nobody 

dares disagree, and problems are spotted too late.”  

 --Rong Jian (as quoted in Myers & Buckley, 2020, p. 1) 

8.1.  Chapter Summary 

Chapter 8 focuses on China to understand how the government employs a ‘top-down’ approach 

to balance the energy needs of an expanding economy and manufacturing sector with the more 

recent aim of protecting environmental and public health, especially in light of widespread public 

anger over levels of pollution, particularly in large cities (Cao & Zhou, 2020; Tsang, 2014). 

China is intent on developing its massive shale gas resources as it seeks to move away from 

traditional dependence on coal, which the government hopes can combat pollution and contribute 

to solving the problem of rising energy demand but raises questions about the role of shale gas in 

the future energy mix (Wang & Li, 2019). The government faces a number of challenges that 

include fast-moving changes to the environmental, social and economic landscapes, and the 

inherent difficulties in managing a large and dispersed country with wide cultural, social and 

economic diversity. China is increasingly asserting a global environmental leadership role as 

evidenced by its recent commitment to reducing greenhouse gases. This is a time of significant 

change in Chinese society, as there has been a reported movement toward reform at all levels of 

government with a focus on increasing transparency, access to information and public 

participation, but the overall extent of reform is not clear (Li, 2020; Liu, H. et al., 2020).  

 

With a strong central government, and the ability to enact policy quickly, China has the potential 

to emerge as a global climate leader but faces challenges in providing energy for its expanding 

manufacturing sector and large population (Kavanagh, 2020a; Kavanagh, 2020b). This ‘sticky 
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problem’—how to support growth and at the same time improve environmental protections—is 

central to this case study and the justification for examining China.  

 

Of significance to the UK situation, among others, is what happens when a central government 

does not consider or seek to understand local cultural, social, environmental or economic 

contexts and imposes policy decisions that affect far-flung and diverse communities who 

consider themselves as having little input in decision-making. Of additional interest is what 

happens when policy is enacted centrally but enforcement is devolved to local administrative 

authorities who may understand aims imperfectly or lack capacity for enacting regulation. 

8.2. Aims and Objectives 

§ What is the role and impact of public engagement in a top-down governance system 

and how can development and economic growth be balanced with environmental 

protection? 

 

This chapter highlights China for two key reasons: first, China is arguably positioned to be an 

environmental leader as the government has the potential to impose top-down policy to move 

away from technologies with high-carbon emissions intensity, such as coal and other fossil fuels 

including shale oil and gas, to low-carbon alternatives including wind, solar, hydropower and 

others (Aczel & Makuch, 2018, China; Chang et al., 2014; Chang et al., 2015; Schuman & Lin, 

2012; Wang, Y. et al., 2020; Zhang, D. et al., 2017). But how effective are policy changes 

without popular support or social license to operate? Can public information, specific to local 

areas, improve decision-making and what is the result when local contexts are not considered? It 

can be argued that engaging with communities provides information to decision-makers about 

local contexts and cultures, including challenges and opportunities, ultimately leading to higher 

probability of success in policy implementation and lower likelihood of dissatisfaction with the 

potential to lead to destabilizing public protest (Chang et al., 2012; Chang et al., 2014).  

 

Second, China is a valuable case to examine because of its governance structure—an 

authoritarian system with strong policies established centrally and communicated to and carried 

out by local authorities, in what has been called fragmented authoritarianism (Cai & Aoyama, 
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2018; Grünberg, 2016; Zhang, 2019). Increasing public awareness of environmental problems 

and attempts to mitigate them arguably have contributed to more openness and transparency 

within China’s top-down form of governance (Aczel & Makuch, 2018, China). In light of this 

‘opening up,’ public participation and engagement in decision-making and freedom to express 

opinions, including opposition, may provide a mechanism to improve governance legitimacy and 

transparency. But there are limits to tolerance as recent protests in Hong Kong have shown. 

Examining public attitudes can provide important lessons, as China may be in a position to learn 

from the experience of other countries that have more democratic environmental decision-

making and policy processes, and other countries may learn from China’s ability to enact 

policies quickly (Aczel & Makuch, 2018, China; Chen, 2016; Liu, T. et al., 2018; Mehra & 

Bhattacharya, 2019).   

 

This chapter also considers what can be learned from how states with top-down governance 

manage pressing challenges, including disease, e.g., the recent coronavirus public health crisis, 

as well as environmental issues such as climate change and pollution, in addition to energy 

access (Kavanagh, 2020a; Kavanah, 2020b; Myers, 2020). As evidenced from cases documented 

throughout this thesis, public opposition to shale gas can arguably change the outcome of 

proposed hydrocarbons operations. For example, in France opposition to shale gas led to a 

nation-wide ban despite the central government’s support (Chapter 9) (Aczel et al., 2018). Public 

opposition to shale gas in New York contributed to an initial moratorium, followed by a 

permanent ban (Aczel & Makuch, 2018, EIA; Hauter & Gladstone, 2020). In Algeria (Chapter 

10), protests over fracking led to widespread uprisings and a temporary halt to testing (Aczel et 

al., 2018). In Poland, in June 2014 after a year of protests, global giant Chevron withdrew from 

what was considered the most promising site in Europe (Cantoni et al., 2018; Dairon et al., 2018; 

Lis & Stasik, 2018; Szolucha, 2018a). In the UK, protests in Northern England delayed 

commercial extraction, resulted in lawsuits and arguably led to the moratorium currently in place 

(Aczel & Makuch, 2018, Szolucha Chapter; Rattle et al., 2020; Szolucha, 2019a). Clearly, public 

protest and opposition can have widespread impact. This is particularly important in the context 

of China’s current efforts to modernize the government and shift to a more open society, without 

fully embracing democracy (Li, 2020). 
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8.3.  Methodology 

Figure 8-1 Schematic of Chapter 8 methodology 

 
 

An exploratory and iterative literature review identified key issues related to China’s energy 

landscape, developing shale gas industry, governance structure, environmental policy and public 

perspectives on energy and environmental issues. Scoping interviews were conducted during the 

Imperial-Tsinghua Global Fellows Program on climate change and energy issues at 

Easthampstead Park, UK, in July 2017, to deepen understanding of China’s perspectives on 

energy security and mechanisms to protect the environment.  

 

Field research was undertaken in Beijing during a 3-week research visit to Tsinghua’s School of 

Law, December 2017-January 2018. Unstructured interviews and consultation with Professor 

Mingyyan Wang (Tsinghua University School of Law)—an expert on Chinese energy and 

natural resource law—aided in refining the scope of the preliminary study and provided valuable 

guidance and background for examination of energy supply and management of air and water 

quality within the context of the large, complex metropolis of Beijing.  

Validation & conclusions: Triangulation to validate finding, extend research; application to UK; recommendations

Primary source data: Site visit Beijing, semi-structured interview data, research visit Law School Tsinghua, direct 
observations

Case study: China as example of top-down policy/reguatory framework with local enforcement

Scoping cite visits: Primary data collection/scoping during Tsinghua/Imperial workshop  

Literature review: Scholarly research on energy and environmental regulatory policy in China/comparison with 
UK; grey literature review; policy and legal documents
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Informal, semi-structured interview responses (following Turner, 2010) were used to deepen and 

validate other research available on public attitudes toward shale gas (Bartlett & Vavrus, 2017; 

Tellis, 1997; Yazan, 2015; Yin, 2014). The interview methodology framework will be discussed 

in more detail later in this chapter.  

8.4. China’s Energy Context: Improving Quality of Life at an Environmental Cost 

In the past half-century, China has undergone rapid industrial development, transforming into the 

world’s second largest economy (Cao et al., 2020; He et al., 2014; Wang & Jiang, 2019). This 

rapid growth, however, has come at the price of environmental degradation, with Chinese 

development sometimes criticized for following a ‘pollute first, clean up after’ model (Azadi et 

al., 2011; Pang et al., 2019; Wang & Jiang, 2019). China suffers from a wide range of 

environmental problems, ranging from air pollution, environmental contamination, biodiversity, 

species and habitat loss, as well as water shortages and water pollution (Kumar & Sinha, 2019; 

Yale University, 2019; Zeng et al., 2019; Zhang, J. et al., 2020; Zheng & Walsh, 2019).  

These environmental problems have led to detrimental health impacts, as well as negative 

impacts on the economy (Bao et al., 2017; Lu, Y. et al., 2015). Pollution threatens to introduce 

social instability to China through increasing numbers of environmental protests, as will be 

discussed later in this chapter (Brettel, 2019; Brunner, 2019; Huo et al., 2012; Steinhardt & Wu, 

2016). Environmental and energy policy is developed by the central government, with 

implementation and delivery decentralized (Grünberg, 2016; Ran, 2013; Zhang, 2019). Studies 

have argued that this leads to lack of coordination and unclear responsibilities, thus impeding 

implementation of low carbon energy strategies (Cai & Aoyama, 2018; Zhang, 2019). Moreover, 

due to the potential for misalignment between centralized, ‘top-down’ environmental policies 

and the specific local context and priorities, local authorities may obstruct implementation of 

environmental policies directed by the central government (Li, X. et al., 2019; Schreifels et al., 

2012). Weak implementation of policy remains a key challenge, as environmental agencies have 

arguably low administrative capacity, which in turn leads to weak or ineffective enforcement of 

environmental laws and policies (Li, Q. et al., 2019; Li, X. et al., 2019; Lockwood, 2010; Ran, 

2013; Zhan et al., 2014). 
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Development has accelerated economic growth, benefiting China’s population with an 

improving standard of living accompanied by increased energy consumption (Li, Y. et al., 2019). 

Urbanization, modernization of the agricultural sector and industrial development have resulted 

in roughly 6% annual growth in carbon emissions, from 2007 to 2017 (Bradshaw & Waterworth, 

2020; NBS, 2017; Shan et al., 2020; Su & Lee, 2020). China is now the world’s largest emitter 

of greenhouse gases—and has been since 2007, when it overtook the US by a margin of 14% 

(Lai et al., 2019; Su & Lee, 2020). 

 

China’s current Energy Development Strategy Action Plan (2014-2020) includes the aim of 

developing renewable energy sources and lowering carbon emissions by increasing production of 

shale resources to compensate for a planned reduction in coal-based energy, but also includes 

plans to continue developing new coal-fired facilities (LSE Grantham, n.d.). China’s Five-Year-

Plan for 2021-2026 (soon to be released) may offer a chance for China to strengthen its pro-

environment agenda and energy goals (Zhang, Y. et al., 2019). The degree to which this will be 

achieved remains to be seen. 

 

China’s emissions reductions: A moving target 

 

The annual United Nations Climate Change Conferences, under the United Nations Framework 

Convention on Climate Change (UNFCCC), serve as the official meetings of the UNFCCC 

signatory Parties (Convention of the Parties, or COP) (UNFCCC, 2010). Under the Framework, 

parties identify country-specific objectives for emissions’ reductions or limits (UNFCCC, 2010; 

UNFCC, 2012). At the Paris COP 21 Convention in 2015, China significantly for the first time 

committed to a cap on emissions by 2030, and agreed to international measurement, reporting 

and verification (MRV) processes (Dong, 2019; Hilton & Kerr, 2017; Li, 2016; NDRC, 2015; Su 

& Lee, 2020; UNFCCC, 2015).  

 

As a third of world-wide greenhouse gas (GHG) emissions come from energy-intensive 

industries, including petroleum processing, manufacturing of raw chemical materials and 

products, smelting and processing of metals, among others, and given the country’s growing 
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manufacturing sector, China has an important role to play in the global transition to a lower 

carbon economy by reducing GHG production (Bataille et al., 2018; Hilton & Kerr, 2017; 

Pearson, 2019; Peng, 2017; Tan & Lin, 2018). On the one hand, China’s powerful top-down 

government can enable strong, concerted action at scale (Kavanagh, 2020a; Kavanagh, 2020b). 

The ability to take swift action can be beneficial in times of crisis. On the flip side, according to 

Rong Jian, a Chinese intellectual and writer, the authoritarian government’s strength is “a 

paradox. It’s precisely because [President] Xi is so powerful that policy problems often arise—

nobody dares disagree, and problems are spotted too late” (Myers & Buckley, 2020, p. 1). 

 

Participation in international emissions reductions 

 

China’s emergence as a positive participant in international climate negotiations was arguably 

catalysed by the transition to a ‘New Normal’ paradigm of economic growth (Hilton & Kerr, 

2017). This ‘New Normal’ model was introduced in the 12th Five-Year-Plan (2011-2015) when 

China’s economy began to shift from reliance on energy-intensive industrial activity, with a core 

focus on exports and foreign investment, to an economic policy emphasizing manufacturing for 

domestic use, reduced economic expansion, moving toward lower carbon ‘clean’ technologies 

and reduced emissions (Hilton & Kerr, 2017).   

     

During this period, China began to reduce reliance on coal and develop renewable energy 

resources, lowering its carbon emissions (Wang & Li, 2017). However, after three years of 

decreasing carbon dioxide levels, emissions began to rise again in 2017, largely due to 

development of new coal-fired power plants brought on-line to meet expanding energy needs 

(Liu et al., 2019). This raises a number of uncertainties, particularly with respect to the potential 

for ‘carbon lock-in’ with recent construction of coal-based plants locking China into producing 

additional emissions to recoup construction costs (Ding et al., 2020; Liu et al., 2019; Unruh, 

2000). China has historically relied heavily on coal-fired power; and in 2019 carbon emissions 

were greater than those of the US and Europe combined, and increasing (Bradsher & Friedman, 

2018; Su & Lee, 2020). 
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This comes at a time of significant change within Chinese society. In hopes of maintaining 

legitimacy and public support, China’s Communist Party has “committed to improving 

effectiveness, transparency, responsiveness [and] accountability” (Li, H., 2020, p. 13). These 

characteristics of good governance form the basis of reforms throughout the government as a 

reaction to developing environmental, social and political issues (He et al., 2012; Lockwood, 

2010). Moreover, the internet and mass media are enabling Chinese citizens to “…organize, 

protest, and influence public opinion in unprecedented ways” (Li, H., 2020, p. 13).  

 

Gunningham (2014) explains the dilemma that on the one hand, if economic development slows, 

China may experience social instability and an increase in protests and demonstrations. On the 

other hand, economic growth that threatens environmental sustainability and ecological limits 

can also lead to social unrest and may equally lead to destabilizing uprisings and protests (Chen 

& Hua, 2015; Chen, J. et al., 2019; Fu & Geng, 2019; Gunningham, 2014; Hensengerth & Lu, 

2019; Qin, B. et al., 2017; Qin et al., 2019; Tong & Lei, 2013).  

 

China arguably is becoming more ‘open’ but at the same time still represses public protests, 

including those related to the environment (Chen, 2016; Hensengerth & Lu, 2019; Li, H., 2020). 

Large-scale demonstrations are rare and media reports are censored, so scale of opposition is 

often hard to gauge (Chinese Human Rights Defenders, 2019; Li, Y., 2019). Thus, it is important 

to examine changing public perceptions of a contentious issue such as shale gas for what it can 

tell about how these perceptions are shaped and how they in turn shape evolving environmental 

regulation. This examination has potential significance outside China, as governments of the UK 

and elsewhere grapple with how to incorporate public discourse on fracking and other 

environmental and energy issues into regulatory frameworks to improve governance legitimacy 

as perceived within local communities as well as inclusiveness in decision-making. Additionally, 

how China’s national and local authorities handle expressions of public opinion on fracking may 

have implications for their evolving responses to other challenges. There is currently a paucity of 

research on public opinion on environmental issues in China, arguably an outgrowth of the 

opaque authoritarian governance framework that has historically used heavy-handed methods to 

control dissent (Grünberg, 2016). 
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China’s new challenges 

  

Early 2020 brought a new challenge. The COVID-19 pandemic was responsible for a widespread 

halt to manufacturing and access to export markets, meaning that the GDP growth rate for the 

year will likely be China’s lowest in 44 years (Reuters, 2020). The rapid spread of the global 

pandemic, which started in China and expanded to other countries, has led to a series of 

unprecedented changes, from the immediate shut-down of leisure activities to financial market 

crashes and a halt of all unnecessary travel (Ayittey et al., 2020; Chinazzi et al., 2020; 

Fernandes, 2020). The future effect of the pandemic on the economy as manufacturing and 

business returns to activity, and the impact on China’s plans to meet energy demands while 

moving to ‘greener’ energy, is uncertain. 

 

Five-year plans and energy policy plans 

 

In addition to its international commitments to climate objectives, China also has established 

targets domestically, and is moving in a new direction that emphasizes “…electricity, natural gas 

and cleaner, high-efficiency and digital technologies” (IEA, updated 2020). Since 1953, China 

has issued social and economic development roadmaps in the form of five-year plans (Hu, A. G. 

et al., 2010; Yuan & Zuo, 2011). Evolving energy policy is an important part of these 

documents.  

 

 “Energy efficiency was first included in the five-year plans, in the mid-2000s. It was a 

 first sign of China’s acceleration towards greener policies. In addition, energy efficiency 

 has played a role in a number of key Chinese economic policies: the market liberalisation 

 and privatisations of the 1990s, the quest for energy security, economic development, the 

 fight against climate change, and to a lesser extent the fight against pollution and the 

 trade war with the United States (US). It is also an important element of China’s 

 industrial policy, as industry consumes well over half of the 1,924 Mtoe of the country’s 

 overall energy used, according to the IEA. This compares with an average of 20% in the 

 rest of the world. Finally, energy efficiency has even managed to become a component of 

 China’s development diplomacy, as Beijing exports its expertise to developing countries 
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 as part of its aid (even if the country may also be using large infrastructure projects 

 abroad to export its production overcapacities)” (Voïta, 2018, p. 5). 

Voïta (2018, p. 5-6) argues that China has been able to achieve “energy efficiency” at the same 

time as developing its economy with the following key points: 

§ “Very strong leadership: targets being defined at the highest level through complex 

consultation processes and then set as national priorities, with strong pressure on local 

officials to meet these targets;  

§ Clear objectives: Five-year plans include clear quantitative targets, to be met at a certain 

date;  

§ Adaptability: the national targets are adapted at the local level, taking into consideration 

local characteristics;  

§ A dynamic market for energy service companies, with 5,800 companies operating in 

2016 with energy performance contracts worth 15 billion United States Dollars (USD);  

§ A progressive shift of the economic structure towards the service sector and less energy 

intensive industries.”  

Recent five-year plans and the current Energy Development Strategy Plan have included the goal 

of lowering carbon emissions and air pollution and increasing renewable and low-carbon energy 

sources (LSE Grantham, n.d.; Huang et al., 2019; Zhang, Y. et al., 2019). However, China’s 12th 

Five-Year-Plan (2011–2015) set the direction for energy development by calling for both shale 

and coal to meet national energy security objectives (Downie & Drahos, 2017). Despite the 

objective of reducing reliance on coal, the current 13th Five-Year-Plan (2016-2020) still includes 

increasing coal capacity (Stanway, 2019; Huang et al., 2019; Zhang, Y. et al., 2019). 

  

China’s top-down government relies on local and regional administrative bodies to implement 

and enforce top-down policies. The central government has increased authority and enhanced 

capacity at the local level, particularly to improve economic performance in some under-

performing regions (Li & Liu, 2019; Li, Y. et al., 2018; Shi et al., 2018). As an example, 

between 2014-2016 local governments were allowed to increase the numbers of allotted permits 

for coal development to encourage meeting economic growth targets as well as move forward on 
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coal-based projects that had previously been ‘on hold’ (Stanway, 2019). The result was that in 

this period, coal capacity grew while it fell globally (Stanway, 2019). Figure 8-2 compares 

China’s coal capacity with that of the rest of the world (ROTW), showing that China’s capacity 

is growing. It remains to be seen how the long-term anomaly of the COVID19-induced 

recession, will impact the continued development of coal-based projects.  

 
Figure 8-2 China's coal capacity 

 

 

 

 

 

 

 

 
 

 

 

 

 

8.5. Shale Gas in China 

Rising energy demand, in addition to the pressing problem of urban air pollution, has meant that 

the government is looking to shale gas to replace coal (Chang et al., 2015; Jing, 2018; Zeng, S. et 

al., 2019). Moreover, China’s current Energy Development Strategy Action Plan enumerates the 

country’s goals to reduce China's high energy consumption by implementing mandatory targets 

Net coal power capacity additions continue in China (blue bars), but in the rest 
of the world capacity shrank by 2.8 GW in 2018 and by 0.3 GW in the first half of 

2019 (brown bars). 

 
 

Shearer et al., 2019, citing GEM Plant Tracker, July 2019 
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and policies to move toward a lower carbon and cleaner energy supply (LSE Grantham, n.d.; 

Pang, 2019; Wang, Z. et al., 2016).  

 

Key objectives in the Plan explicitly refer to China’s shale gas intentions, stating that by 2020: 
 

§ “...the total primary energy consumption will be controlled at about 4.8 billion tons of 

standard coal, and the total coal consumption will be controlled at about 4.2 billion tons 

by 2020 against a 2014 baseline” 

§ “…natural gas will account for more than 10% by 2020 against a 2014 baseline” 

§ “…it will cumulatively increase the verified geological reserves of conventional gas by 

5.5 trillion cubic meters, and produce 178 billion cubic meters of conventional natural 

gas per year by 2020 against a 2014 baseline” 

§ “…the proportion of coal consumption will be controlled within 62% by 2020 against a 

2014 baseline”  

§ “…shale gas production will strive to exceed 30 billion cubic meters by 2020 against a 

2014 baseline” (LSE Grantham, n.d.) 

Figure 8-3 illustrates how China’s energy supply has changed over time.  

Figure 8-3 China's changing energy mix, 1990-2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total primary energy supply by source, People’s Republic of China 1990-2017 
 

 

 
 
 
 
 
 
 
 

 

US EIA, 2017 
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Environmental protests and government attempts to control pollution 

 

China arguably needs to find a solution to meet rising energy demand and increasing economic 

development without compromising environmental sustainability (Li et al., 2020). As public 

protests and mass demonstrations mount due to issues including air pollution, there is increasing 

pressure on the government to respond, potentially with effects on policy decisions (Brunner, 

2019; Sergi et al., 2019; Wiener, 2007; Yu, H. et al., 2013). While the government continues to 

control large-scale demonstrations, there is arguably an increase in public opposition to planned 

operations or projects leading to mass demonstration, with access to technology and social media 

facilitating organization of these large protests (Brettel, 2019; Brunner, 2019). Chinese citizens 

have arguably resorted to public protest after efforts to have opinions heard through official 

mechanisms have failed (Brettel, 2019). Increasing awareness of environmental issues has led to 

a rise in the numbers of environmental protests, as between 2000 and 2013 over half of the 

public demonstrations with more than 10,000 participants were focused on environmental issues 

(Steinhardt & Wu, 2016). The official response to these protests has been mixed as at times the 

authorities appear to have been somewhat responsive, but at others have resorted to violence to 

control protest (Brettell, 2019; Brunner, 2019). In 2016, after thousands of citizens protested the 

proposed construction of 30 coal-fired power plants in the province of Jiangsu, authorities 

announced that they had stopped the construction, yet later it became clear that construction had 

continued (Brettel, 2019).  

 

Efforts to manage severe air pollution while ensuring energy supply have led to government 

efforts to substitute gas for coal as China’s primary fuel for electricity (Daofu et al., 2013; 

Gunningham, 2014; Huo et al., 2012; Sandalow et al., 2014; Xingang, 2013). But as China still 

relies on coal for both industrial and domestic use, the pressure to produce and utilize natural gas 

quickly at scale is daunting (Huang et al., 2019; Stanway, 2019; Zhang, Y. et al., 2019). The 

government has established the goal of increasing the proportion of natural gas in China’s 

primary energy mix from 5.9% in 2015 to 10% by 2020 and 15% by 2030 (LSE Grantham, n.d.; 

State Council, 2014; Gosens et al., 2017). 
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China’s gas consumption is predicted to exceed that of the European Union by 2035 (IEA, 

2011). Despite China’s supply of shale gas in massive deposits, efforts to mitigate air pollution 

by increasing use of natural gas have led to shortages, meaning that there is still reliance on 

imported natural gas, largely in the form of liquid natural gas (LNG) from the United States, 

among others (Jing, 2018). China was projected to become the largest importer of natural gas in 

2019, as “three major shifts will shape the evolution of global natural gas markets in the next five 

years – growing imports from China, greater industrial demand, and rising production from the 

United States” (IEA, 2018a; IEA, 2018b). Figure 8-4 compares China’s expected natural gas 

growth in consumption through 2040 with other regions. 

 

Figure 8-4 Natural gas consumption: A global comparison 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To promote shale gas, the Chinese government has implemented incentives—including subsidies 

and reduced or waived taxes and fees (Hu & Xu, 2013; Zhang, Y. et al., 2020). However, there 

are many challenges, including risks related to environmental protection and difficulty in gaining 

public trust and building strong relationships between industry and local communities, or in other 

words, social license to operate at local levels (Aczel & Makuch, 2018, China; Caineng et al., 

2016; Hu & Xu, 2013; Xingang et al., 2013; Zhang, Y., et al., 2020).  

 
 
             US EIA, 2017 
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‘Slow’ development of shale industry  

 
China is estimated to have the world’s largest source of exploitable shale gas, with 31.6 tcm (US 

EIA, 2013). However, the estimate includes unproven “technically recoverable resources,” which 

may include large quantities of gas unlikely to be extracted at scale economically; and also 

highlights the fact that both the geology and other industry conditions in China are “less 

favourable” than those in North America (EIA, 2013). Shale gas development in China is 

challenging due to complex geological structures, leading to fluid loss and broken pipes and high 

production costs, meaning that the technology used successfully in the US cannot easily be 

adapted to the unique Chinese context (Downie & Drahos, 2017; Gui et al., 2019; Liu, Y. et al., 

2020). Additional impediments to Chinese shale gas development include lack of technology 

transfer between companies, risk of environmental contamination, lack of experience in the 

industry, challenges with securing investment, aversion to risk and lack of management capacity 

(Liu, H. et al., 2019; Wei et al., 2019). Moreover, deeper physical location of resources, lack of 

adequate water resources, limited technical experience, lack of developed pipeline infrastructure 

and experience with horizontal drilling and hydraulic fracturing technology and a structure of 

government-controlled gas pricing have all impeded development (Liu, Y. et al., 2020; Liu, H. et 

al., 2019; Wei et al., 2019). Figure 8-5 illustrates location of China’s potential shale basins. 
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Figure 8-5 China's shale gas and coalbed methane basins 

 
         China Dialogue, 2014, January  

 

In 2011, a national strategy for shale gas development was first established in two significant 

policy documents: China’s Natural Gas Development 2011-2015 and China’s Shale Gas 

Development Plan 2011-2015 (Wang, C. et al., 2014). Subsequently, the first large-scale 

commercial shale gas development began in 2014 in the Fuling shale field in Chongqing, 

operated by Sinopec, China’s national Petroleum and Chemical Corporation (Fan, 2017; Wang, 

2018). By 2018, Fuling, currently the largest shale field outside North America, was producing 

over 6 billion cubic metres of shale gas, estimated to be equivalent to the burning of 12 million 

tons of coal and at the same time equivalent to reducing carbon dioxide emissions by 8.4 million 

tonnes (Guo, T., 2015; Wang, 2018; Xinhua News Agency, 2019). Although there is potential for 

lowered GHG emissions when replacing coal with natural gas, as discussed in Chapter 1 it is 

important to take into account the lifecycle emissions of unconventional natural gas and also 

consider that emissions—and other impacts—may be more concentrated in areas adjacent to 

extraction sites (Chang, Y. et al., 2015; Guo, M., 2017; Lin, 2018). Although the Chinese 
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government has promoted natural gas as a crucial alternative for coal—it emits roughly half the 

amount of carbon dioxide and fewer environmental pollutants when compared to coal—one 

challenge is the potential for significant environmental impacts due to methane leakage 

throughout the shale gas production lifecycle (Chen, Y., Cheng, X. et al., 2020; Guo et al., 2017; 

Li, X. et al., 2020). Thus, there is arguably an important need to develop an effective system for 

monitoring, reporting and verification (MRV) of methane leakage due to methane’s potent 

greenhouse gas potential, environmental impacts and water contamination, among others (Guo et 

al., 2017). Currently, China does not have a robust MRV system for methane emissions, and no 

comprehensive regulation to quantify emissions of methane (Feng et al., 2019; Guo et al., 2017).  

 

Environmental regulations that govern oil and gas are still in the developmental stage in China 

(Guo et al., 2017; Liu, H., 2019). The challenges to managing the risks attributed to shale gas is 

made more difficult as many governmental and regulatory agencies are tasked with ensuring 

monitoring, yet lack clear responsibilities, effective communication, may have conflicting 

priorities, and local governments have little control over processes and regulation (Gunningham, 

2014; Krupnick et al., 2014; Liu, H. et al., 2019). Moreover, a lack of clear standards, illegal 

operations, and equipment that does not comply with required standards, leading to falsification 

or underreporting of data, has meant that the monitoring and verification of methane leakages 

and other environmental issues has been demonstrably inadequate (Guo, et al. 2017).  

8.6. Health and Environmental Risks of Fracking: Chinese Context 

Shale gas, as a new technology, comes with unique potential risks to the Chinese environment 

and public health, due to the challenging geology and lack of technical experience (Aczel & 

Makuch, 2018, China; Tan, H. et al., 2019). According to Tan, H. et al. (2019, p. 46), “The 

environmental and social risk[s] posed by drilling are potentially more severe in places like 

China, due to its geology and political system.” For example, the complex geology increases 

fluid leakage and requires higher amounts of water adding additional stress on water supply, as 

per capita water availability in China is less than 25% of the world’s average yet consumption 

per unit GDP is three times the world’s average (Gui, M., Bu, Y. et al., 2019; Wang, C. et al., 

2014; Wei et al., 2019; Yang et al., 2013). Recent studies in China have shown that the use of 

high volumes of water in hydraulic fracturing has become a public concern (Chen, Y., Li, J. et 
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al., 2020; Wu et al., 2019; Xie et al., 2019). Studies show water use and carbon emissions in 

China with unconventional extraction pose greater risk when compared to conventionally 

sourced gas (Li, Y. et al., 2019). 

 

In light of the potential risks and lack of effective frameworks for monitoring and managing 

them, it is uncertain that China is in a position to regulate shale gas extraction adequately and 

would benefit from examining the experience of other countries, such as the US, with its more 

extensive experience and data on potential risks (Aczel & Makuch, 2018, China; Adgate et al., 

2014; Evensen et al., 2017; Vasi et al., 2015). The key trade-offs and challenges highlighted—

particularly economic growth versus environmental quality—are characteristic of developing 

countries and have wider relevance to other developing countries including India, as well as 

Algeria (Chapter 10) (Mehra & Bhattacharya, 2019). Thus, examination of case studies such as 

the one highlighted here can provide valuable information and lessons to help developing 

countries ‘leapfrog’ to greener sustainable energy systems. 

8.7. China Coal-to-Gas Switch: A Case Study  

China has recently become one of the largest global producers of shale gas, yet there is arguably 

a gap in the literature and available data on public perspectives (Sher & Wu, 2018; Tan, H. et al., 

2020). The dearth of research on public perspectives, particularly those adjacent to proposed and 

current operations means that regulators and policymakers are at a disadvantage in developing 

effective governance, accurately communicating potential risks and identifying local contexts 

and challenges (Aczel & Makuch, 2018, China; Tan, H. et al., 2020).  

 

As policy in China follows a top-down structure, understanding public opinion and specific 

conditions in local communities is especially important to ensure adequate and effective 

implementation at the lower administrative levels (Cai & Aoyama, 2018; Tan, H. et al., 2020). 

China is a large country with significant differences between urban and rural areas, as well as 

among cities in different regions, in energy demand and usage, population density, cultural and 

social fabric, access to information and education, socioeconomic status (poverty indices), access 

to resources, among others (Dhakal, 2009; Ding et al., 2017; Yuan et al., 2019; Wang, Z. et al., 

2019; Zhou & Shi, 2019). Social differences are compounded by the spatial variation of such 
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physical factors as water availability, local geography and climate, environmental quality and 

pollution levels (Liu, W. X. et al., 2019; Wang, Z., 2019; Zhao & Zu, 2019). As perspectives and 

needs are not homogenous and therefore not generalizable, accurate information regarding 

specific needs (such as demand for energy and household heat generation, for example) from a 

local standpoint are arguably crucial. 

 

Coal-to-gas policy implementation: Supply shortage 

 

In winter 2017, in response to hazardous levels of air pollution and smog, which is worse during 

the winter due to increased coal combustion for heating, the Chinese government rolled out a 

coal ban in Northern China (Chen & Chen, 2019; Fan et al., 2020; Guo, M. et al., 2019; Qing S. 

et al., 2017). This coal ban was implemented during the time of the research visit to Beijing for 

this thesis. The ban led to significant issues including ‘record-breaking’ high fuel prices from the 

onset of winter in November, and severe gas shortages, (Guo, M., Bu, Y. et al., 2019; Jing, 

2018). Moreover, at its peak, the shortage left millions of residents—mostly in rural areas—

without available gas supply for domestic heating, cooking and heating water (BBC, 2017; Jing, 

2018; Myllyvirta & Shen, 2018).  

 

This coal ban, which was effectively a ‘coal-to-gas’ policy, addressed not only industrial coal-

fired use—in line with several previous policies—but also applied to domestic coal burning in 

household furnaces (Chen & Chen, 2019; Fan et al., 2020; Guo, M., Bu., Y et al., 2019; Jing, 

2018; Shuquan et al., 2018). The goal of the policy was to diminish smog and pollution by 

reducing domestic coal burning through transitioning roughly 3 million households in China’s 

northern regions from coal to ‘cleaner’ sources, but ‘overly ambitious implementation’ of the 

policy by local governments meant that the ban was extended to 5.5 million households 

(Myllyvirta & Shen, 2018). And while there was a significant reduction in smog, this came at the 

social cost of leaving millions of residents in freezing temperatures without an available 

substitute.  
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What went wrong?  

 

During the time of the coal ban, severe shortages and rising prices meant that despite government 

subsidies, citizens’ heating costs rose drastically, as the cost of natural gas and electricity 

exceeded that of coal (Guo, M., Bu., Y. et al., 2019; Jing, 2018; Myllyvirta & Shen, 2018). As 

part of the implementation stage of the policy, industrial coal burners and household coal stoves 

were removed, but in implementing the national policy, local officials expanded the ban to 

greater areas than the government had intended (Myllyvirta & Shen, 2018). Moreover, the 

government failed to take into account the high level of dependence on coal-fired furnaces for 

home-heating, particularly in rural areas, and many households had their coal stoves removed by 

local officials who did not supply an alternative for heating (Fan et al., 2018; Jing, 2018; 

Myllyvirta & Shen, 2018; Shuquan et al., 2018). Local officials responded to the national policy 

and pressure to meet dictated targets by implementing the policies locally in strong and even 

‘abusive’ manners (Jing, 2018; Myllyvirta & Shen, 2018; Norman, 2019). At the same time, 

there was a critical underestimation of the level of typical household coal consumption or gas 

demand due to the policy, resulting from underreported use of coal stoves in homes (Myllyvirta 

& Shen, 2018). 

 

In addition to over-zealous implementation and a lack of accurate data on household demand,  

other factors contributing to the shortage included extremely cold weather, inadequate or 

substandard infrastructure including gas pipelines and storage (leading to gas leakages), and a 

lack of mechanisms to balance seasonal peak demand (Fan et al., 2018; Guo, M., Bu, Y., 2019; 

Shuquan et al., 2018). Additionally, financial incentives were not available to facilitate the 

transition, meaning that some cities delayed adopting the change, and did not have adequate time 

to address challenges with gas storage and transmission (Fan et al., 2018; Guo, M., Bu, Y. et al., 

2019; Myllyvirta & Shen, 2018).  

 

The gas shortages ultimately resulted in the government reversing the ill-conceived and poorly 

implemented ban (BBC, 2017; Fan et al., 2020; Norman, 2019). The example highlights the 

potential conflict between a centralized government and local communities, in this case between 

the government in Beijing—where pollution is highly visible—and rural communities where gas 
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shortages were not anticipated by the distant national government. The case additionally 

illustrates the impacts of lack of policy implementation capacity at local scales. Similarly, in the 

case of the UK, in interview data local populations have expressed concern that the central 

government does not understand the local context and enacts policies without consideration of 

the local impacts. In Algeria (Chapter 10) as well, local communities protested against the 

central government’s plans to ‘frack’ without understanding the potential implications on scarce 

water sources of the Sahara.  

 

Trade-offs: Environmental benefits at a social cost 

 

While there were clear benefits to the implementation of a coal ban on such a large scale, which 

led to a rapid reduction in air pollution and smog (observed first-hand during the Beijing 

research visit), this came with an important trade-off, as there was increased mortality during 

winter when many, particularly in rural regions, were unable to heat their homes (Fan et al., 

2018; Fan et al., 2020).   

 

This case highlights the important trade-off between benefits resulting from environmental 

protection and climate change mitigation with the social needs (and human rights) of residents to 

life and health, livelihoods, and quality of life, and further makes clear more generally why 

accurate information regarding local contexts is crucial to good governance. Additionally, the 

shortage in gas supply led to increasing levels of social instability, a key threat to security in a 

top-down government—yet another reason for a central government to understand local 

perspectives and challenges (Zhao, W. et al., 2019).  

Environmental and energy policy in China involves trade-offs between national objectives and 

policies, and local implementation and challenges; between economic development goals and the 

need for strong climate change mitigation policies and environmental governance; and the 

government’s goals of developing and encouraging mechanisms for public participation and 

soliciting public opinion with the potential for political and social instability and protest if 

communities are allowed to mobilize and protest (Brettell, 2019; Brunner, 2019; Kojima, 2016; 

Li, 2020; Steinhardt & Wu, 2016; Zhao, W. et al., 2019).  
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Furthermore, the fragmented nature of the governance structure, particularly related to 

environmental and energy policy and regulation— fragmented authoritarianism—has been 

marked with challenges in local implementation of regulations, lack of environmental monitoring 

and enforcement capacity, and lack of communication and integration between agencies (Cai & 

Aoyama, 2018; Grünberg, 2016; Zhang, 2019). This has further led to institutional 

misalignment—between and across national and local priorities, as well as potential conflicts of 

interest among local authorities, which may further erode effective, fair and equal policy 

implementation (Cai & Aoyama, 2018; Grünberg, 2016; Zhang, 2019). Critical trade-offs—such 

as balancing demand for economic development with mitigation of environmental degradation 

and rising carbon emissions, with the fragmented context for energy and environmental 

regulation—means that there is a risk of prioritizing economic growth at the expense of 

environmental and human health (He, G. et al., 2012; Pang, R. et al., 2019). 

8.8.  Public Attitudes Toward Shale Development in China  

This thesis argues that the success of governmental decisions and environmental or energy 

policies depends on the local context within which they are implemented, the capability of local 

regulators and access to information regarding local challenges and social and cultural 

characteristics (Cai & Aoyama, 2018; Grünberg, 2016; Lockwood, 2010; Zhang, 2019). Thus, 

understanding public perspectives and local opinion plays a crucial role in influencing the 

success of a proposed policy (Evensen & Stedman, 2016; Hull & Evensen, 2020. As described 

previously, public opposition exerts significant influence on the development of policy, where 

opposition and protest to proposed shale gas development has arguably led to moratoria or bans 

in several states and countries, including the UK (Aczel et al., 2018; Lis & Stasik, 2018; Rattle et 

al., 2020; Williams & Sovacool, 2020).  

 

Although there is growing body of literature addressing public opinion and perspectives toward 

shale gas extraction, the majority of studies have been conducted in Europe and the United States 

(Sher & Wu, 2018; Tan, H. et al., 2019; Thomas et al., 2017). Assessment of public perspectives 

towards shale gas in China is arguably needed, particularly of local communities nearest to shale 

operations where negative impacts are likely to be more concentrated (Tan, H. et al., 2020; Yu et 

al., 2018; Zhang, Y. et al., 2020). Coupled with the lack of information on public perspectives, 
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shale gas development in China may present greater environmental and health risk when 

compared to other shale gas locations due to a densely packed population, complex geology, 

gaps in environmental policy and lax enforcement mechanisms (Farah & Tremolada, 2016; 

Krupnick et al., 2014; Tan, H. et al., 2019; Tan, H. et al., 2020). Moreover, there is a lack of 

information and data regarding the Chinese public’s attitudes and concerns from a national as 

well as local perspective (Yu, C-H., et al., 2018). Further, in contrast to the US where property 

owners can lease lands and gain economically, in China, as in the UK and France, rights to the 

subsurface are owned by the State, meaning that there is less personal incentive for Chinese 

residents to support shale projects (Hu & Su, 2013; Tan, H. et al., 2019; Tian et al. Liu, 2014). 

The risk for public disagreement may be arguably great. 

 

The role of media and government censorship 

 

One important difference between shale gas development and framing in China compared with 

the United States, UK and France, is that the Chinese government has strong control over state 

media (Dong, 2019; Lin, 2018; Sher, 2016; Yu et al., 2020). The government has promoted shale 

gas as a ‘cleaner’ alternative to coal and a solution to pollution and pressing climate problems, 

and the media usually reflects the government’s perspective (Lin, 2018). In addition, while there 

is a large and growing body of data and media reporting that highlights negative impacts outside 

China, there is a lack of comparable reports on negative impacts disseminated inside China by 

Chinese media outlets, meaning communities lack accurate scientific and technical information 

(Lin, 2018; Sher, 2016).  

 

Current studies on public opinion  

 

There is a small and growing body of literature highlighting public opinion on shale gas in 

China. One study on perception of risks in the Sichuan Basin found that, of the 730 respondents 

surveyed, nearly 90% thought shale gas development could cause negative impacts, including 

seismic activity; pollution of water resources; and noise (Yu, C-H. et al., 2018). The study also 

highlighted a lack of information or transparency on the new technology, as less than 40% of 
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those surveyed reported that they had been informed by government agencies or hydrocarbon 

companies that shale gas operations were taking place (Yu, C-H. et al., 2018).  

 

This emphasizes the importance for authorities to ensure good communication with local 

communities in order to give residents a more comprehensive understanding of shale gas 

development processes and the potential impacts, and that local authorities and hydrocarbon 

companies need to communicate in a manner that recognizes a community’s distinct cultural and 

social context (Yu, C-H. et al., 2018). In subsequent further analysis, Yu, C-H. et al. (2020) 

found that over 85% of respondents expressed the opinion that both central and local 

governments should have responsibility for potential risks of shale development. Moreover, 

compared with other countries, such as the UK, the study found a high degree of support, as 

nearly three-quarters of the respondents were positive about shale gas exploitation, with less than 

20% expressing opposition (Yu, C-H. et al., 2020).  

A study of media portrayal of shale gas found that  

 “... the coverage of shale gas in official Chinese media and the mass media is typically 

 positive and supportive. For example, Renmin ribao (People’s Daily), one of the most 

 influential official newspapers in China, published 372 articles that mentioned shale 

 gas development in the text (keyword ‘shale gas’) from 2010 to 2017. Fifty-one of the 372 

 articles contain ‘shale gas’ in the title and a majority of them (41 of 51) mainly discussed 

 environmental, economic, and/or energy independence benefits of shale gas 

 development” (Zhang, Y. et al., 2020, p. 333). 

The study further found that: 

 “91.6% of respondents support shale gas development as a way to expand natural gas 

 production in China, though the intensity of support varies (13.0% strongly support, 

 27.6% moderately support, and 51.0% somewhat support). After presenting experimental 

 information, 74.8% of respondents support the hypothetical shale gas project in their 

 area (7.6% strongly support, 15.4% moderately support, and 51.8% somewhat support). 

 This comparison provides suggestive evidence that shale gas development can be 
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 regarded as a NIMBY facility because residents generally support shale gas development 

 but they are more likely to oppose the activity when it is near their home” (Zhang, Y. et 

 al., 2020).  

A study that interviewed 17 villagers in Chongqing and Sichuan, adjacent to ongoing shale gas 

drilling, found that respondents were largely unaware of the nature of the technology and 

potential risks, but reported both positive and negative impacts including air pollution, water 

contamination and shortages, and noise generation. However, despite the negative impacts, 

respondents were not opposed to local shale gas development because: 

 “1) they were drawn by the significant economic benefits; 2) they have been able to 

 adapt to the negative impacts through government intervention; and 3) they have low 

 awareness of the potential danger of  fracking” (Sher, 2016, p. 42).  

 

The Sichuan basin, the site of China’s most extensive shale production, suffers from significant 

water stress, exacerbated by shale development (Yang et al., 2013). Furthermore, a study of the 

potential risks of China’s shale development demonstrates that environmental impacts such as 

water and air pollution and ecological degradation, in addition to social impacts that include land 

fragmentation and changes to livelihoods and characteristics of communities, are likely to 

disproportionately impact communities closer to fracking sites (Krupnick, 2014; Whyman, 

2017). 

 

Sher & Wu (2018) further analysed the results of the 17 stakeholder interviews described above, 

reporting that although all respondents indicated support for shale gas development, some were 

not fully supportive but had become resigned in their belief that they could not influence 

government decision-making.  

As one of the interviewees stated: 

  “’the government decided to develop our village … we don’t have any say. We are   

  farmers, what can we do?’” (Sher & Wu, 2018, p. 637). 
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Only 6 respondents expressed “active support” while 11 indicated “resigned support” (Sher & 

Wu, 2018, p. 637). 

Further, the study found that local residents’ perspectives—uncritical and accepting—were 

largely shaped by “poor education, low economic status and the lack of environmental 

awareness,” highlighting the need for access to information appropriate to education and 

awareness levels within communities (Sher & Wu, 2018, 640). In analysing interview responses, 

Sher & Wu (2018) contend that China’s cultural and political regime impacted villagers’ 

perspectives, and even though they might have disapproved of the development were afraid to 

express their opinion. In contrast to local communities in Western countries—with the 

acknowledged right to freedom of speech—“…Chinese residents, particularly those in rural 

areas, were not only unlikely to have any opportunities to take part in protests, their freedom to 

express their feelings [was] also suppressed by the government’s control” (Sher & Wu, 2018, p. 

640). 

A study of 25 Weiyuan villagers found that 20% of those interviewed were opposed to shale gas 

development in their communities, but either indifferent or positive toward development in other 

locations, in other words, expressing attitudes consistent with NIMBYism (Not In My Back 

Yard)—that is, opposed to the activity ‘at home’ but not opposed to it elsewhere (Tan, H. et al, 

2020). But the other 80% of those interviewed expressed views regardless of location of shale 

site, with 52% supporting and 8% opposed to shale gas (Tan, H. et al., 2020). 

8.9. Primary Research on Attitudes to Shale Gas: Beijing 

China is a large country with diverse populations and social, cultural and environmental 

differences between urban and rural situations. Site visits, direct observations and semi-

structured interviews were limited in this study to Beijing and were conducted either in English 

or through the aid of a translator. Therefore, the limitations to this data are acknowledged. 

Additionally, research was conducted near Tsinghua University, among an arguably better-

educated, more ‘aware’ population than average in China. However, as there is an arguable 

dearth of direct research on public attitudes toward shale gas, this limited study provides helpful 

insight into perspectives of residents of Beijing. Further, Beijing is an interesting study site as 
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much attention has focused on the widespread problems of air pollution that have led to extreme 

actions on the part of the government that have also affected rural communities (Ma, 2015).  

 

During scoping research while in the UK during the Imperial-Tsinghua Fellows Program—prior 

to the Beijing research visit—interviews highlighted that university students in Beijing were 

likely to be more aware of air-borne pollution than those in rural areas. One student explained 

differences in the populations: “Tsinghua students aren’t typical…many have siblings, many 

have travelled outside [China]. [Many of them] have VPNs and read news and articles and posts 

from outside China.” Figure 8-6 shows Tsinghua University, Beijing, during the author’s 

research visit. Residents interviewed frequently mentioned the ‘typical’ Beijing pollution and 

government attempts to remedy it, and also noted that at the time of the visit, the pollution was 

‘not bad,’ as evidenced by the blue skies in the photo. 

 

Figure 8-6 Tsinghua University, Beijing 

 
Photo of the author 
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Interview methodology  

 

Following the qualitative research design methodology of Turner (2010), a series of open-ended 

interview questions was designed to reduce bias (or minimize imposition of Western-centric 

perspectives), by eliciting respondent’s opinions about the subject of shale gas extraction 

broadly, instead of mentioning specific issues (positive or negative). Participants were first 

asked: “Are you familiar with the technology of shale gas extraction or hydraulic fracturing?” If 

respondents stated that they were ‘familiar’ with the technology, a follow-up question was asked: 

“What is your opinion on the use of hydraulic fracturing to extract shale gas in China?” 

Respondents were then asked to explain ‘why’ or ‘why not’—to allow elaboration of their 

support or opposition.  

 

Thirty-six respondents in Beijing (located near Tsinghua University and including both students 

and staff of Tsinghua) replied to simple questions regarding their attitude toward shale gas. The 

respondents were selected based on their willingness to discuss their perspectives towards ‘shale 

gas’ and ‘hydraulic fracturing technology.’ These answers were either provided in English or 

translated into English by a bilingual university student. The exploratory interviews highlight 

diverse opinions, and the need for collecting additional data on public attitudes toward shale gas 

in China. As some respondents did not want to be identified, in order to protect respondents’ 

privacy, all interview data was anonymized, with interviewees assigned a unique number, and 

each interview given a code.  

 

Research limitation 

 

The limitations and potential bias of this research approach are acknowledged. The purpose was 

to draw some preliminary conclusions and highlight the need and areas for further study. The 

findings presented here are limited in scope, because of the exploratory nature of the research, 

the short duration of the research visit, the site limitation (Beijing), and language barriers that 

prevented collecting data among rural communities, regions outside Beijing and non-English 

speaking populations. The goal was to extend what existing data shows about current 

understanding and perceptions among a limited sampling of respondents. The preliminary results 
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collected in Beijing are presented in the next section, and situated within the existing body of 

literature on public perspectives in China and the few empirical studies conducted to date (Sher 

& Wu, 2016; Tan, H. et al., 2019; Yu et al., 2018). Importantly, this chapter’s research 

demonstrates the need for further investigation of perceptions of shale gas in China, as other 

countries, such as England, Argentina, South Africa and Brazil, among others, begin to consider 

exploring and/or developing their own shale gas resources (Beebeejaun, 2019; Bittencourt & 

Meiler, 2020; Diaz, 2019; Feris & Harding, 2020). 

 

Interview responses 

 

The results from this survey of public opinions contrasts to the results of other studies presented 

in previous sections (Sher, 2016; Tan, H. et al., 2020; Yu, C-H. et al., 2018, 2020; Zhang, Y. et 

al., 2020). Of the 36 respondents surveyed (20 female and 16 male), 13 respondents explained 

that they did not support shale gas development, 6 expressed support, and 9 explained that they 

were aware of the issues but did not support or oppose the practice. Eight had not heard of shale 

gas extraction. Twenty-one of the respondents either had university degrees or were in the 

process of completing one. Therefore, recognizing that the results are not representative of the 

population of the wider Chinese society or of wider Beijing, a majority of respondents 

interviewed were opposed to shale extraction and expressed more overall concern about 

environmental issues than the respondents of Sher’s (2016) study of rural villagers. Expressions 

of positive attitudes or support for shale gas were frequently linked to the growing need for 

energy and the recent restrictions on coal. Tables 8-1and 8-2 summarize the benefits and risks 

reported in the Beijing interviews. The graph in figure 8-7 illustrates the proportion of positive 

and negative attitudes toward shale gas reported during primary research in Beijing. 

 

The main concerns mentioned, in order of frequency, were: impacts on general environmental 

quality; contamination of water and/or amount of water used; emissions (e.g. greenhouse gases) 

or air pollution; and health issues. The main benefits cited, in order of frequency, were: value as 

a replacement for coal; potential economic or development benefits; advancement of research; 

and advancing a new technology/industry. Some respondents who were neither opposed to nor 
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against shale gas development expressed concern over impacts but acknowledged potential 

benefits. 
 

Table 8-1 Perceptions of benefits and risks to shale gas, Beijing 

Positive/benefits     Negative/risks   

  
 

  
 

  

Replace coal 10   General environment 12 

Economic benefits/development 9   Water volume & contamination 11 

Advance technology/new industry 2   Emissions/air pollution 10 

Advance research 3   Health concerns 8 

  
 

  
 

  

Positive characteristics *24   Negative characteristics *41 

          

* some respondents mentioned more than one main concern 

 
Table 8-2 Attitudes toward shale gas, Beijing 

Attitude toward shale gas in China 
(Beijing) 

      

Support 6   

Don't support 13   

Neither 9   

Not familiar with technology 8   

Total   36   
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Figure 8-7 Shale gas support/opposition, Beijing 

 
 

Residents of Beijing expressed concerns about pollution in open-ended interviews: 

 

 “We have a lot of knowledge about the pollution. Here [in Beijing] every day you check 

 your phone to see the PPM [parts per million], how much air pollution it is today. It’s 

 like the weather. We have an app, and you can make comments and put emoji and games. 

 But you need to know the pollution, see today maybe not so bad but in winter it’s more  

 Bad because of the coal.” 

 

 “…[There are a]lot [of] problems with pollution. It’s not just in the air. The water, the 

 rivers, a lot of  pollution. Chinese government made a law [2015 Water Ten Plan] a few 

 year[s ago] about the water but not much difference, and for Beijing it’s a lot of 

 people” so high demand for water and other resources.” 

 

 “We worry about the air pollution, like you wear a mask because sometimes it hurts to 

 breath, it hurts your eyes. I think Chinese people...have a lot of awareness about air 

 pollution.” 

 

Support
17%

Don't support
36%

Neither
25%

Not familiar with technology
22%

SUPPORT FOR SHALE GAS IN CHINA (BEIJING)

Support Don't support Neither Not familiar with technology
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On improvements in air quality: 

 

 “They prohibited coal, so now the pollution here isn’t as bad [in] winter sometimes. They 

 did this before the [2008] Olympics too, so that the air would look better for the 

 foreigners and people won’t say Beijing is very dirty. But usually this time of year it’s the 

 worst because of the heating [in the] homes.” 

 

On access to information, in spite of the government’s restrictions on Google and other social 

media: 

 

 “We [Tsinghua University students] all use VPNs, so we can use Google and Facebook, 

 but also Baidu and Haosou [search engines]. Here everything is on your phone, mostly 

 through WeChat. It’s like your bank but also for travel, you can buy tickets for your 

 travel in WeChat, also Mobike [bike sharing company]. It’s all connected to your bank 

 account, your phonenumber. We [young people in China] really like our technology, 

 but…you need VPN.”  

 

On natural gas and fracking: 

 

 “The red signs, big posters, they say things from the government for what to do, or to 

 motivate people to work. This year the government bans coal...because they want to clean 

 the air. Many signs say thing[s] like ‘be honorable, do not use coal. Natural gas 

 instead.’”  

 

A respondent noted that China has experience with deadly earthquakes and expressed concern: 

 “[We] know about the earthquakes in America from the fracking.” 

 

Another added: 
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 “[There are fracking operations] in my province, Sichuan. It’s like the peppers, very 

 spicy food… Maybe ten years before we had a very bad earthquake. I think many people 

 remember that and are scared.” 

 

After the visit to Beijing and the interviews, additional earthquakes were experienced in 

December and January 2018 in Sichuan Province. Recently, it has been determined that they 

were induced by nearby fracking operations (Lei et al., 2019). 

 

Preliminary conclusions from interviews conducted in Beijing 

 

The findings fit well with the assumption that residents in Beijing would likely express greater 

environmental awareness and concern than those living in rural areas for a few reasons: first, 

nearly all respondents had a university education (and many had connection to Tsinghua 

University). This is in line with findings that education level is key to determining environmental 

awareness as higher levels of education correlate to increased knowledge and concern with 

environmental issues (Li, Q. et al., 2019; Sher & Wu, 2018). These findings are also logical, 

considering that in recent years the Chinese government has attempted to promote environmental 

education and understanding of energy sources within university curricula (Hao et al., 2019). 

Furthermore, the curricula likely reflect the government’s emphasis on renewable sources as 

alternatives to carbon-intensive fuels (Hao et al., 2019; Schuman & Lin, 2012). Additionally, in a 

study of Beijing university students’ attitudes toward nuclear energy, Hao et al. (2019, p. 754) 

explain that “college students in Beijing suffer from the haze pollution seriously, therefore they 

may attach more importance to environmental protection and ecological civilization.” Arguably, 

Beijing university students would be more likely to support nuclear energy plants due to the 

belief that nuclear energy is a lower carbon, cleaner alternative with the potential for improving 

environmental conditions (Hao et al., 2019). Conversely, in this primary research it appears that 

greater environmental awareness and education led to greater opposition to shale gas due to 

concern over environmental, health and climate change impacts. The expected higher level of 

environmental awareness is supported by the finding that only 8 of 36 respondents (roughly 

22%) in the Beijing survey had not heard of shale gas. This is in contrast to findings of the 
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survey of villagers in Chongqing and Sichuan where most respondents were unaware of shale 

gas technology and impacts. 

 

Moreover, in contrast to Sher (2016) and Sher & Wu (2018) who found that villagers were 

hesitant to express opinions on shale gas, the respondents in Beijing were more comfortable 

expressing their opposition. The observation that Beijing respondents were more willing to 

express opposition to governmental plans is likely influenced by three factors: 1) many of the 

respondents had studied or travelled abroad and had greater access to information and media 

reports on shale gas from other countries than their rural counterparts; 2) 50% of the respondents 

were members of or informally involved with one of two environmental organizations; and 3) 

many the interviews were conducted in English, meaning that respondents were possibly more 

willing to criticize a government plan than if they had been interviewed in Chinese.  

 

In comparison to the research undertaken by Tan, H. et al. (2020), the Beijing interviews were 

not conducted in the vicinity of shale operations, so the potential phenomenon of NIMBYism is 

arguably not relevant here. In Tan, H. et al. (2020) only 8% stated opposition to shale gas 

anywhere—‘NUABY’ (Not Under Anyone’s Backyard), while in the Beijing study, of the 28 

respondents who had heard of shale gas, 13 (46%) were opposed to the technology anywhere 

(while 6 respondents expressed support and 9 neither support nor opposition). As expressed 

previously, there is a clear need for further, more in-depth research on public perspectives, both 

locally and at distance. This preliminary study sheds light on the wide variation and differences 

of perspectives between rural communities and Beijing. This non-homogeneity is important in 

the Chinese context where environmental policy originates in the central government yet is 

dependent on local implementation from frequently fragmented authorities who lack capacity, 

further underscoring the need to understand the local context. 

8.10. Conclusion 

Chapter 8 analysed China’s approach to governing shale gas—top-down policy with 

implementation devolved to local governance mechanisms. Potential for environmental and 

human health risks, harm to local communities, and human rights violations was highlighted 
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through this case study. The table below (also reproduced as Table 2.4) identifies principles of 

good governance and outcomes observed through the Chinese case study. 
 
Table 8.3 Principles of good governance and observed outcome 
 
China § Justice. Perception that decision-making is top-down with no 

consideration of local needs priorities. Perceived gap in policy 
priorities between rural and urban and different scales (national 
government policy overriding local priorities, implementation of 
gas transition, etc.) 

§ Legitimacy. Implementation of national policy locally may involve 
unrealistic targets; potential for corruption; interests of enforcers 
may trump population needs 

§ Transparency. Top-down administration lacks transparency. 
Decision-making process is unclear to local administration and 
populations 

§ Accountability. Regulators not accountable for decisions (i.e., 
regulators did not ensure replacements for stoves were in place 
before removing from homes) 

§ Inclusiveness. Top-down governance does not include local 
communities, local governance. Gap between rural and urban 

§ Integration. Lack of communication at multiple levels. Some 
power devolved to local levels within national framework, but 
extend unclear 

§ Capability. Policies dictated centrally rely on local governance for 
implementation/enforcement and may not be well-communicated 
or understood, leading to inefficient or poorly managed local 
implementation 

§ Adaptability. Large unwieldy top-down decision-making is not 
nimble. Planning process is effective roadmap but implementation 
hampered by lack of ability to adapt to local needs quickly 

§ Human rights. Potential impact on rights to clean water, air, 
adequate food at risk due to introduction of large-scale energy 
development in agricultural regions. Conflict with rural/urban 
‘rights’ to clean air/right to energy access 
 

 

As discussed in this chapter, China’s rapid modernization and industrialization has brought 

higher standards of living to its population but also challenges, including how to manage 

growing energy needs along with environmental protection. The government has relied on a top-

down administration to develop policy and has managed compliance by the strong mechanism of 

the state and by controlling media—arguably responsible for the more positive attitudes toward 

shale gas compared with those expressed within the UK’s BEIS surveys. But there are clearly 
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limits to this approach, as the government’s attempt to impose a coal ban on rural populations 

has illustrated. As in the case of Lancashire, where centrally-determined policy promoting 

‘national energy interest’ was perceived to be counter to the well-being of the local community 

(and, as demonstrated in Chapter 4, was used as a rationale to override local interests and 

decisions), China, too, may eventually find that communities are unwilling to accept policies if 

the communities are not well-represented in decision-making—particularly among those with 

access to information from outside China. There is a danger for populations to question the 

legitimacy of governance and decision-makers that excludes the needs and priorities of local 

communities. It perhaps becomes more difficult to control messages on government policy as 

China’s population travels more and becomes better educated. China’s management of 

information related to the COVID-19 health crisis arguably eroded trust due to lack of 

transparency and capability—both inside and outside the country (Fu, 2020). Global 

positioning—and influence—is an important part of China’s future plans, as evidenced by recent 

commitments to lowering emissions, and infrastructure building projects, such as hydroelectric 

projects in Southeast Asia and railways in Africa, that are widening its sphere of influence. 

 

In contrast to opinions expressed by the Chinese public, the UK BEIS quarterly surveys 

(discussed in Chapter 4) have found that the UK public is overwhelmingly opposed to shale gas 

technology. Moreover, in contrast to the limited data on Chinese attitudes, the UK public 

demonstrate more awareness of the technology (Sher & Wu, 2018; Zhang, Y. et al., 2020). 

Additionally, the freer press of the UK, US and France have arguably played a part in public 

engagement and information exchange that is not as ‘available’ to the public in China, where 

information is subject to government control. This chapter shows the importance of engaging 

wider and diverse stakeholder audiences in decision-making, particularly rural and less 

economically advantaged populations. 

 

While there are clear challenges that result from China’s fragmented authoritarianism, and the 

potential gap between the central government’s plans for economic and energy development and 

the needs of communities, there are opportunities as well. Beginning in 2006, following the 

Renewable Energy Law of 2005, China began rapid expansion of renewable energy sources 

(Schuman & Lin, 2012). However, despite China’s commitment to reducing greenhouse gas 
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emissions, the country is still including fossil fuels such as coal and natural gas in its national 

five-year plans. Just as the UK’s future energy mix is uncertain, particularly with respect to 

natural gas extraction and utilization, so too is the energy future of China. China’s future 

decisions are significant due to the country’s vast resources and growing population and energy 

demand, and its top-down governance structure means it has the ability to implement renewable 

energy on a wide scale, if it chooses to pursue that objective.   
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Chapter 9. The Decision to Ban Shale Gas: The Case of France 

 

« Nous craignons de perdre l'identité de notre [village, Barjac], nous [les Français] avons un 

respect pour les terroirs, dans notre gastronomie, nos vins, nos cultures et nos régions… »  

 

“We're concerned about losing the identity of our [village, Barjac], we [the French] have a 

respect for the terroirs, in our gastronomy, our wines, our cultures and regions...” 

 --a resident of Barjac, France (from an interview with the author) 

9.1. Chapter Summary 

Chapter 9 examines shale gas regulation within the context of the European Union, as several 

Member States are considering—or have considered—developing their shale hydrocarbon 

resources. Governance responses have varied from legislated bans and temporary moratoria to 

support and encouragement initiated at the central government level. Poland has been estimated 

to have the largest potential reserve of shale gas with the EU, followed by France (US EIA, 

2013). While an in-depth study of Poland is beyond the scope of this thesis, an introductory here 

section briefly overviews the fracking stances of EU Member States, including the Eastern 

European states of Poland (with a supportive central government), Bulgaria (with a current 

moratorium, imposed by its central government) and Romania (with a current ‘neutral’ stance 

and uncertain future direction) (Goldthau, 2018).  

The French decision to ban exploration and exploitation of shale gas through hydraulic fracturing 

is examined here through a case study. The focus is on the changing legislative and policy 

landscape and the role that public opinion and protest movements have played in leading the 

government to this decision. The French case is significant to that of the UK as both countries 

were EU Member States (until the UK withdrew from the Union) (Aczel et al., 2018; Hodson & 

Peterson, 2017; Matthijs, 2017; Rattle et al., 2018). Both, therefore, have had responsibilities 

under EU environmental and human rights law, but have also had considerable latitude to 

develop their own energy policies and practices. Moreover, the environmental and energy law 

and policy of both countries has been strongly influenced by the EU framework. 

France legislated a ban on fracking in 2011, and in 2017 passed legislation to prohibit all 
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hydrocarbon exploration and exploitation in France and its territories by 2040. The current ban in 

the UK, on the other hand, is less absolute, and arguably less permanent. There are significant 

differences between the two countries that may have an impact on future decisions: the UK, 

while moving toward a lower carbon energy future, is still more dependent on imported oil and 

gas, while France has historically been able to rely on its large supply of nuclear power—

arguably a reason that ‘energy independence through fracking’ does not resonate with the 

population.  

Finally, the chapter examines the issue of global oil and gas extraction and the 2017 Duty of 

Care Act (Devoir de Vigilance), that requires large French multinational companies to develop a 

plan to anticipate and mitigate the risks of their operations worldwide. This is relevant to the 

discussion of hydrocarbon exploration and extraction as it means that a large French-based oil or 

gas company cannot ‘frack’ external to France without taking responsibility for the 

environmental and human rights consequences, and moreover that countries in which French 

enterprises operate can force compliance or sue within the court system in France itself. France is 

thus examined as an interesting model with potential application to the responsibilities of UK 

companies conducting worldwide operations, as restrictions on operations ‘at home’ tighten 

(Aczel & Makuch, 2018, Oregon Tribunal; Lampkin & Wyatt, 2019). 

9.2.  Aims and Objectives 

§ What is the role of opposition and public protest in shaping governmental policy? 

 

There are many questions to unpack with respect to France’s current energy landscape and future 

direction: What led France to ban hydraulic fracturing? What will France’s future ‘energy mix’ 

look like, as the government weighs replacing aging nuclear power plants with investment in 

unconventional shale or renewable energy sources? What role have communities and 

mobilization of protest movements had in shaping the government’s positions vis à 

vis fracking? How has the legal landscape toward shale gas changed over time, due to French 

legal mechanisms and subsequent court decisions, and as political leadership has changed? What 

responsibilities do oil and gas companies who are forbidden to drill in France have when they 

move their operations to countries outside France, and what are the mechanisms for redress that 
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affected communities can employ? These questions are of particular importance to the UK both 

because of lessons learned from the French model on due diligence and corporate responsibility 

for impacts of global activities, and for how public input was incorporated in decision-making 

specific to fracking policy and legislation. 

 

The aim of this chapter is first to analyse why France acted to ban shale gas, and the role public 

perceptions of the technology and demonstrations against its implementation played in creation 

of the law prohibiting its use. To this end, the evolution of French law specific to hydrocarbon 

development through hydraulic fracturing is explored after first describing the EU context in 

which French law has developed. 

 

The chapter further analyses the legal and social issue of French companies who employ the 

technology outside France and its territories, as French soil itself remains closed to development. 

Specifically, this section considers the implications of the 2017 Duty of Care Act (Devoir de 

Vigilance, Loi n° 2017-399) that requires large French-based enterprises to develop a detailed 

plan to anticipate and mitigate potential risk from their activities worldwide. This landmark new 

law—the first in the world of its reach—requires French multinational companies to be 

responsible for their environmental and human rights impacts globally, and obligates them to 

develop and publicize a plan to anticipate risks from their own activities along with those of their 

affiliates and full supply chain (Bright, 2018; Bright, 2020; Kjellberg, 2019; Van Ho & 

Terwindt, 2019). The Duty of Care Act came after the UK Modern Slavery Act 2015 (Bueno, 

2019). But the Duty of Care Act extends the due diligence protections farther to encompass 

environmental risk of corporate activities, and additionally, provides for stronger penalties in the 

case that a company does not comply with the requirements. 

 

The UK formally left the EU at the end of January 2020 (UK Government, n.d.). Because of its 

former status as a member state, as discussed in Chapter 4 much of the UK’s regulation derives 

from EU law (Kotsakis, 2012; McGowan, 2014; Reins, 2017). Within the EU framework, the 

UK and France have had the legal right to make independent energy decisions including whether 

to pursue development of shale gas resources, while adhering to provisions of the environmental 

health and safety framework of the EU (Reins, 2017; Tawonezvi, 2017; Van de Graaf et al., 
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2018; Wendling, 2017). France, with far greater shale reserves, made the decision to legislatively 

ban the procedure, and has since further moved to ban all fossil fuel development by 2040 

(Green, 2018; Lazarus & van Asselt, 2018; Worrall & Runkel, 2017). The UK, on the other 

hand, has currently halted shale gas development but the door to future operations is arguably 

more open (Addison & Smout, 2019; Harrabin, 2019). 

 

A significant principle or theme of this thesis is inclusiveness with respect to the role of 

stakeholder participation in decision-making relative to hydrocarbon extraction. To that end, this 

case examines how public participation and community mobilization arguably led to the French 

prohibition (Chailleux, 2019; Geoffron, 2018; Hess et al., 2019; Hull & Evensen, 2020; Keeler, 

2016; McQueen, 2019). Lessons will be drawn from the case of France and how public 

opposition catalysed the ban with the goal of examining France’s future energy decisions and 

drawing recommendations for public participation mechanisms for the UK, in addition to 

highlighting new and developing environmental policies in France. A few key concepts are 

important in this chapter: first, the human rights framework and implications of shale gas 

extraction on human rights, including the right to water, a healthy environment, and so on. 

Second, the impact of the Aarhus Convention and its important role in ensuring access to 

information on environmental issues, public participation and access to justice. Third, the 

precautionary and preventive principles are particularly important in the context of France, as 

they are enshrined in the Environmental Charter and Environment Code.  
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9.3.  Methodology 

Figure 9-1 Schematic of Chapter 8 methodology 

 
 

The literature on public opinion is supported with primary data from semi-structured stakeholder 

interviews to validate existing data and provide examples—and clarification—of key issues of 

public concern. Stakeholders here are defined as any members of the public, particularly local to 

the area of proposed extraction or exploratory operations, or who is engaged in research or 

involved in any other manner with the proposed shale gas operations. Validation and reliability 

testing were conducted to ensure that questions were as open-ended and unbiased as possible. 

Interviews were conducted in Barjac and Uzès (October 2016) and Montélimar (October 2018) 

because of their proximity to proposed shale gas development sites and the presence of shale gas 

reserves in the South-East Basin; interviews were also conducted in Paris (October 2016) as the 

second identified shale gas reserve is in the Paris basin. The interview dates, separated by two 

years, were chosen as in 2016, French hydrocarbons company Total S.A. had contested the 

French Government’s revocation of permits for shale gas development, and the appeal was 

waiting to be heard. There was widespread public protest during this period, due to this court 

challenge and concern that fracking might be allowed to restart. It was thus important to examine 

Validation & conclusions: Triangulation to validate finding, extend research; application to UK; 
recommendations

Additional legal literature review: Focus on Loi de Vigilance through laws, legal analysis & grey 
literature; EU/UK context

Additional primary data collection: Deepen understanding of local and national context(s)

Primary data collection/ ethnography: Site visits & semi-structured interviews; surveys 

Scoping cite visits: Identification of France as case study to understand role of public 
engagement/protest leading to ban; EU context 

Literature review: Scholarly research on energy and environmental regulatory policy in France; law 
and regulatory framework of EU & UK for comparative analysis; grey literature; translations
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public opinion and gain understanding of key issues of concern at the time. Similarly, in 2018 it 

was important to examine public attitudes after the Total case had finally been settled in favour 

of the French Government to see if concerns had changed.  

9.4.  Shale Gas Development and Governance of EU Member States 

Eighteen European Union Member States are projected to have recoverable reserves of shale gas 

(US EIA, 2013; Van de Graaf et al., 2018). There is considerable divergence in the way these 

states have approached development and governance of their resources. Under EU law, while 

there are guiding regulations requiring Member States to ensure protection from environmental 

and health risks of fracking, choices of energy sources and policies largely devolve to the States. 

Importantly, there are currently no specific binding EU regulations on shale gas exploration and 

extraction, but rather a set of non-legally binding recommendations (European Commission, 

2014c). While some of the various issues related to health and safety, water use, environmental 

impacts and others are dealt with in existing EU directives, the decision of whether or not to 

pursue shale gas development is left to the national governments (See also Chapter 4) (Van de 

Graaf et al., 2018). The Lisbon Treaty (Art. 176 A) establishes that energy exploitation and the 

composition of energy types and sources is within the jurisdiction of each Member State, yet 

importantly, provisions of the Treaty also enshrine the need for precaution and prevention 

(Article 191) to manage risks to the environment, human health, climate, and to use natural 

resources “prudent[ly] and rational[ly],” (EU Lisbon Treaty, 2007, Art. 176 A, Art. 191; Johnson 

& Boersma, 2013). Thus, individual states are charged with the responsibility to anticipate 

environmental and health risks to other states—and follow the principles of precaution and 

prevention to protect the EU as a body and to cooperate with third party states for environmental 

protective purposes (EU Lisbon Treaty, 2007, Art. 191).  

 

As of this writing, several EU states have temporary moratoria or permanent bans in place, 

including France, Scotland, Germany, the Netherlands, Bulgaria, Ireland, Wales, Northern 

Ireland and England (Althaus et al., 2014; Ambrose, 2019; Carrell, 2017; Fleming, 2017; 

Goldthau, 2018; O’Halloran, 2017). Others, including Spain, despite the central government’s 

support for fracking, have largely halted activities due to high costs and limited success with 
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extraction (Hull & Evensen, 2020). On the other hand, Poland has issued exploratory permits and 

established tax breaks to incentivize shale gas operations (Van de Graaf et al., 2018).  

 

Poland, with the largest shale resources of any country in Europe, is arguably the most promising 

for shale gas development (Mikulska, 2020). In comparison to other Eastern European countries, 

Poland’s government has maintained a supportive stance, and enacted positive regulations and 

tax benefits to promote development (Goldthau, 2018). However, attempts to emulate the United 

States’ argued success with shale gas have been unsuccessful due to high cost, unfavourable 

geology, and regulatory challenges, coupled with public opposition and protests—notably the 

widely reported ‘occupy Chevron movement’ against the multinational corporation’s activities 

(Lis, 2020; Mikulska, 2020; Szolucha, 2018). In terms of the country’s perspective towards shale 

gas, comparisons can be made with the UK’s support of shale gas (Szolucha, 2019b). The series 

of public protests against shale gas development, and the important exclusion of key stakeholder 

groups in public decision-making in Poland echoes the experience of protesters and the exclusion 

of stakeholders in decision-making processes in England (Hull & Evensen, 2020; Lis, 2018; 

Szolucha, 2019b). Additionally, in both the UK and Poland, researchers have highlighted that 

stakeholders and local communities were excluded from meaningful engagement (Hull & 

Evensen, 2020; Lis, 2018; Stasik, 2018). 

 

Conversely, according to Goldthau (2018), Bulgaria’s approach towards shale gas is the 

strongest preventative or precautionary stance among Eastern European countries, having 

become in 2012 the second EU country (after France) to ban the technology (Goldthau, 2018). 

This approach echoes that of France, where hydraulic fracturing was banned through the 2011 

Loi Jacob (Boersma & Johnson, 2012; Goldthau, 2018).  

 

According to the US EIA’s projected shale gas resources, Romania has the fifth-largest shale gas 

resources in Europe, after Russia, Poland, France, and Ukraine (EIA, 2013). The path Romania 

will follow appears uncertain, as it initially issued a permit to Chevron in March 2012, but then 

imposed a moratorium in May, only to lift it seven months later (Van de Graaf et al., 2018). 

Romania has arguably followed neither a preventative nor supportive approach towards shale 

gas. Instead of promoting shale gas, the Romanian government began to promote offshore gas—
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effectively avoiding a choice (Goldthau, 2018). Periodic protests in Romania have been sparked 

by similar public movements in Bulgaria that arguably led to the ban; in both countries the US-

based hydrocarbon company Chevron, a major participant in shale operations, has been a target 

of opposition (Vesalon & Cretan, 2015; Althaus et al., 2014). 

 

The table below summarizes the current regulatory status with respect to fracking of a selected 

group of EU Member States with potential for commercial shale development. 

 
 
Table 9.1. Shale gas policy for selected EU Member States with identified potential commercial shale 
resources  
 

Country Shale gas national policy Regulatory framework 

Bulgaria Prevention 2012 moratorium on hydraulic 

fracturing  

Czech Republic Prevention 2012 moratorium on shale gas permits 

Denmark Prevention 2012 moratorium on shale gas permits 

England Supportive but contested at local level 2019 moratorium (currently in place) 

France Prevention 2011 Legislated ban hydraulic 

fracturing; 2017 legislated ban on 

hydrocarbon extraction 

Germany Prevention 2017 legislated ban 

Hungary Neutral Allowed. Law on Mining, amended 

2014 

Ireland Prevention 2017 legislated ban 

Lithuania Neutral  Allowed. Underground Law, amended 

2013 

Northern Ireland Neutral Defacto moratorium. Decision on 

fracking devolved to subsequent 

government, as of 2020 

Poland Supportive Allowed. 2014 Special Hydrocarbon 

Tax Law 

Romania Neutral Allowed. 2004 Petroleum Law 

Scotland Prevention 2015 moratorium; confirmed 2017 

Spain Supportive Allowed. 1998 Hydrocarbons Law, 

amended 2013 

Wales Prevention  2015 moratorium; confirmed 2017 

 
Adapted and extended from Goldthau, 2018  
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9.5.  European Union Regulatory Context 

In order to understand the evolution of French law on fracking, this section examines some of the 

significant provisions of European Union law and policy that relate to the development of French 

energy law. The EU has encouraged finding ways to ensure energy security for its Member 

States, while at the same time promoting the reduction of carbon emissions (Tagliapietra et al., 

2019; Trotta, 2019). The 2030 EU Climate and Energy Framework, adopted in 2014, set a 

greenhouse gas reduction target of 40% below levels measured in 1990 but also discusses 

security of future energy supply and lowering energy costs to make EU export products more 

competitive (European Council, 2014; Oberthür, 2019). The Climate and Energy Framework 

document makes explicit the reason for encouraging exploration of sustainable energy while 

leaving decisions about specific approaches to Member States:  

 

 “…declining EU oil and gas production makes further exploitation of sustainable 

 indigenous energy sources a necessity. Contributions may come from renewable energy 

 sources, domestic reserves of conventional and unconventional fossil fuels (primarily 

 natural gas) and nuclear according to Member State preferences over their energy mix 

 and within the framework of an integrated market with undistorted  competition” 

 (European Commission, 2014b, Climate and Energy Framework 2.7).  

 

The arguable success of the American shale gas industry has been watched in Europe with 

interest, particularly as lower energy costs attributed to shale gas development in the US have 

made it difficult for EU Member States to compete on the global commercial market as high 

energy costs have resulted in high manufacturing costs (Boersma & Johnson, 2012; European 

Commission, 2014b, Climate and Energy Framework 2.6, 2.7; McGowan, 2014; Szurlej & 

Janusz, 2013). A 2012 report by the Joint Research Centre of the European Commission had 

proposed that shale gas be evaluated for its possible value to substitute for coal and oil in the 

“short to medium term”–a bridge fuel, in other words–to reduce emissions (Joint Research 

Centre of the EC, 2012, iii). 
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In 2014, a European Commission Recommendation revisited the issue of hydraulic fracturing, 

acknowledging the potential risks and adopting a cautious tone:  

 

 “…there is very little experience in the [European] Union. This hydraulic technique 

 raises specific challenges, in particular for health and environment” (European 

 Commission, 2014c, Recommendation of 22 January 2014, (2)). 

 

The Commission further makes the point that EU regulation was enacted when fracking was not 

used within a European context and for that reason, there is a need for the Commission to 

establish “minimum principles” for its members, emphasizing the importance of the 

Recommendation to ensure that “…public health, climate and environment are safeguarded, 

resources are used efficiently and that the public is informed” (European Commission, 2014c, 

Recommendation of January 2014, 1.1). The Recommendation reiterated that “Member States 

are encouraged to apply these principles, which concern…public participation and dissemination 

of information” (European Commission, 2014c Recommendation of 22 January 2014, 1.2).  

 

The importance of the Aarhus Convention in French environmental law 

Arguably the most important of the mechanisms of international law that has influenced the 

direction of French law on fracking is the UNECE’s Aarhus Convention.  

 

Recall from Chapters 3 and 4 that the Aarhus Convention is a legal agreement enacted by the 

UNECE that both France and the UK, as well as the EU have signed (Morgera, 2005; UNECE, 

2001). For the purposes of this chapter, the primary focus of interest on the Convention is its 

relationship to subsequent law and policy concerning environmental impacts and the public’s 

right to environmental information in France.  

 

The Aarhus Convention establishes public environmental rights, including the right of  “access to 

environmental information,” and further requires public authorities and governmental agencies to 

provide immediate information in the case of environment issues with danger to individuals or 

communities, as well as distribute a nation-wide report regularly every three to four years on 

environmental conditions (UNECE, 2001, Art. 3(9), Art. 4(1), Art. 5(4)). The Convention also 
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establishes the right of the public to participate in decision-making and to comment on actions or 

plans related to the environment or proposals with the potential to harm the environment 

(UNECE, 2001, Art. 6(7)). Public authorities have the responsibility to implement mechanisms 

for public participation, as well as respond to comments and feedback (UNECE, 2001, Art. 6(8)). 

The Convention further establishes the right of access to environmental justice or to challenge 

decisions that have disregarded the public’s right to acquire information or to participate in the 

process of decision-making (UNECE, 2001, Art. 9). The framework of rights established in the 

Convention is pertinent in the case of hydraulic fracturing, as disseminating information and 

enabling public participation is important in considering and assessing the application of a new, 

contentious and potentially harmful technology, and is a valuable part of the governance 

framework employed in the analysis undertaken in this thesis. 

 

The Aarhus Convention has had far reaching impacts on shaping environmental law in France. 

For example, France’s Charter of the Environment (Charte de l’environement) incorporated in 

2004 as part of citizens’ rights built into the French Constitution, confirms the right of access to 

information and public participation (Sommermann, 2017). In turn, this had direct bearing on 

France’s enactment of a law to ban hydraulic fracturing in 2011, as the ban was arguably largely 

driven by public opposition to the technology, and in agreement with the principles of EU and 

international environmental law, as contained in the Aarhus Convention, as the law stated: “In 

application of the Environmental Charter of 2004 and the principle of preventive action and 

correction provided in Article L. 110-1 of the Environment Code, the exploration and 

exploitation of liquid or gaseous hydrocarbon mines by drilling followed by hydraulic  

fracturing of the rock are prohibited on the national territory”17 (French Government, Loi n° 

2011-835, Art. 1).   

 

 

 
17 « En application de la Charte de l'environnement de 2004 et du principe d'action préventive et de correction 
prévu à l'article L. 110-1 du code de l'environnement, l'exploration et l'exploitation des mines d'hydrocarbures 
liquides ou gazeux par des forages suivis de fracturation hydraulique de la roche sont interdites sur le territoire 
national.»  
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EU Directives that impact French environmental law 

 

The EU Directives also have had significant impact on French legal frameworks. A Directive has 

the force of law on Member States within the EU, but generally leaves flexibility for the way 

states choose to meet the goals of the Directive (Aczel et al., 2018; Kotsakis, 2012; Reins, 2017; 

Stokes, 2014; Strunz et al., 2015). EU Directive 2003/4/CE states that “[i]ncreased public access 

to environmental information and the dissemination of such information contribute to a greater 

awareness of environmental matters, a free exchange of views, more effective participation by 

the public in environmental decision-making and, eventually, to a better environment” (European 

Parliament and European Council, 2003, p. 26.).  

9.6.  France: A Case Study  

France is an important case both because of its position within the European Union and thus 

having requirements for public engagement, and because of its particular energy context—with 

infrastructure providing a significant supply of lower carbon nuclear energy. The evolution of its 

energy law and new legal instruments that protect communities from actions of large enterprises 

arguably is being examined closely by governments in Europe and elsewhere as a potential 

model for their own developing policies (Cossart et al., 2017). Below is a timeline of relevant 

events in the development of the French legal framework pertinent to hydrocarbons and fracking. 
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Figure 9-2 Timeline of France's hydrocarbon laws 

 
 

France’s energy landscape 

 

France currently relies overwhelming on its network of nuclear power plants to supply domestic 

and exported energy (Aczel et al., 2018; European Commission, 2014a; Gralla et al., 2017; 

Mbarek et al., 2017). Electricity in France is predominantly nuclear-generated (72% in 2018) and 

allows the country to be a net electricity exporter (French Government, Ministère de la 

Transition Écologique et Solidaire, July 2018; Mbarek et al., 2017; Perrier, 2018). France is the 

second largest producer of nuclear power in the world, after the US (US EIA, 2016). In 2018, 

nuclear power comprised 41.1% of France’s total energy production; in the years leading up to 

France’s 2011 ban on hydraulic fracking, production of oil, coal and natural gas have all declined 

(European Commission, 2017; French Government, Ministère de la Transition Écologique et 

Duty of Care Act (2017)

Prohibition Act banning all hydrocarbons by 2040 (2017)

Green Growth Act (2015) 

Montebourg & Lenoir/Battail reports on alternatives to fracking (2013-2014)

Access to Environmental Information Act  (2012)

Loi Jacob banning fracking; permits revoked (2011)

Permits granted to explore for shale gas (2010)

Environmental Charter added to French Constitution (2005)
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Solidaire, 2019). The historically abundant supply of nuclear power may influence French public 

attitudes toward developing new sources of energy, including shale gas (Aczel et al., 2018; 

Chailleux, 2019; Chailleux & Moyson, 2016). 

 

However, France’s nuclear plants are ageing (Schneider, 2013). The 2015 Law of Energy 

Transition towards Green Growth Act (French Government, Loi n° 2015-992) calls for France to 

reduce nuclear energy’s share of electricity generation from a rough average of 75% to 50% by 

2025 (French Government, 2015, Loi n° 2015-992; Mauger, 2018b). To this end, the Green 

Growth Act created new legal mechanisms to force several nuclear energy plants to be 

decommissioned (Loi n° 2015-992; Mauger 2018b). But the legal tools have been shown to lack 

capacity for empowering the government to force the closure of a reactor for energy policy 

reasons, and the lack of efficient legal mechanisms has led to high costs, borne by the public 

(Mauger, 2018b). This problem has been argued to risk derailing France’s energy production 

diversification objectives and jeopardizes the country’s ability to transition to cleaner energy 

(Mauger, 2018b).  

 

The importance of renewable energy sources including wind, photovoltaics, and biogas, has been 

increasing proportionately since the mid-2000s (Bayer et al., 2018; Cruciani & Geoffron, 2019; 

French Government Sustainable Development, 2016). The Green Growth Act defined new 

objectives for the French national energy policy, as it focused on diversifying energy supply, 

reducing emissions and moving toward sustainable sources of energy (French Government, Loi 

n° 2015-992; Mauger, 2018a; Mauger, 2018b). The most recent distribution of energy by source 

as consumed, provided by the French Government (2018), is illustrated below. 
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Figure 9-3 France's primary energy consumption 

 
                            French Government, Ministère de la Transition Écologique et Solidaire, 2019  

 

(The translation of the energy mix above is as follows: nuclear power 41.1%; oil 28.6%; natural 

gas 14.8; coal 3.7% and renewable energy sources 11.4%. Renewable energy sources include: 

biomass solids 4.3%; hydropower 2.3%; biofuels 1.3%; geothermal energy; wind energy 1.0%; 

energy from waster 0.6%; other renewable sources 1.6%.) 

 

President Emmanuel Macron has proposed a plan to make France carbon neutral by 2050, 

through research and development of renewable energy, maintaining nuclear energy sources, 

while eliminating fossil fuels (Figueres et al., 2017; Le Hir, 2019; Worrall & Runkel, 2017). 
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Following the direction of the 2015 Paris Climate Agreement, which France signed, the French 

Senate approved in 2019 a bill amending the Energy Code to reduce greenhouse gases and move 

the country toward the 2050 goal of net zero emissions, (Cournil, 2020; Le Hir, 2019; Mallet-

Bricout, 2020). The goal, according to the French Government, is to be the first country in 

Europe to embed the requirement for carbon neutrality in national statutory law (Le Hir, 2019; 

French Government, May 2019; French Government, Loi n° 2019-1147). 

 

Shale gas potential 

 

Little of France’s natural gas is extracted domestically. In fact, over 92% was imported in 2010, 

and 85% in 2013, mainly from Norway, Algeria, Russia, as well as Egypt (European Parliament, 

2014). In 2015, France imported over 200 billion cubic feet of liquefied natural gas (LNG), with 

more than 60% coming from former French colony Algeria alone (US EIA, 2016). To ensure 

national energy security, there has been interest in development of France’s domestic shale 

deposits, located primarily in two basins, near Paris and in the South-East (Figures 9-4 and 9-5). 

 

Figure 9-4 Shale deposits, Paris Basin 

 
US EIA, 2013 
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Figure 9-5 Shale deposits, South-East Basin 

 
                      US EIA, 2013 

 

Before the 2011 ban—and arguably afterward—the French Government showed interest in shale 

gas as a way to ensure access to energy from a ‘cleaner’ supply than coal or oil, and permits were 

issued for exploration and analysis of potential reservoirs (Aczel et al., 2018).  

 

France has been considered one of the most promising countries in Europe for production of 

shale gas. The US EIA (2013) estimated technically recoverable shale gas at 137 trillion cubic 

feet (tcf) with only Poland, as discussed, projected to have larger commercially exploitable 

deposits in Europe (US EIA, 2013). After initial government interest in the potential for 

extraction and granting of permits to energy companies to explore the two basins in 2010, 

however, France pulled back and instituted first a moratorium in 2011 in the face of widespread 

public protests, followed by a legislated ban, and finally passage in 2017 of a more far-reaching 

law to ban all oil and gas development in France and its territories by 2040 (Whitley et al., 

2018). Despite legal challenges to the ban and exploration permits granted prior to the ban, and 
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pressure from energy companies, the ban continues, and fracking is arguably unlikely in France 

in the near future (Aczel et al., 2018).   

9.7.  French Environmental Law Framework  

In addition to the legal frameworks provided by the European Union, France’s main overarching 

regulatory framework for the environment (including shale gas and other energy industries) 

comes from two main sources: The French Environment Code (Code de l’environnement) and 

the Charter for the Environment (Charte de l’environnement). Law related specifically to 

hydrocarbon exploration and extraction, including regulation of shale gas development, falls 

under the general framework of the Code of Mines (Code Minier), as hydrocarbon development 

is considered a ‘mining’ activity (Aczel et al., 2018; Chailleux & Moyson, 2016; Chailleux et al., 

2018).  

 

French Environment Code 

 

The French Environment Code, periodically updated, includes regulation and legislation related 

to the environment. Importantly, the Environment Code includes “the principle that each person 

has the right of access of information relating to the environment held by public authorities” as 

well as “the principle of participation by virtue of which all persons are informed of draft public 

decisions having an impact on the environment under conditions allowing them to formulate 

their observations, which are taken into consideration by the competent authority”18 (French 

Government, Code de l’environnement, Art. L. 110-1). Thus, the right to public access to 

information as enshrined in the French Environment Code is closely related to the Aarhus 

Convention. 

 

Charter for the Environment: Constitutional right to environmental health 

The other important foundational document of environmental law with relevance to the case of 

hydrocarbon development is the Charter for the Environment of 2004 that was incorporated in 

 
18 « Le principe de solidarité écologique, qui appelle à prendre en compte, dans toute prise de décision publique 
ayant une incidence notable sur l'environnement des territoires concernés, les interactions des écosystèmes, des 
êtres vivants et des milieux naturels ou aménagés ». 
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the French Constitution in 2005, establishing environmental health as a fundamental French right 

(French Government, Loi constitutionelle n° 2005-205). Article 1 of the Charter states that 

“[e]veryone has the right to live in a balanced and health-friendly environment”19 (French 

Government, Conseil Constitutionnel, Charte de l’environnement de 2004, Art. 1; Bourg & 

Whiteside, 2007). The Charter’s Article 5 relates to the responsibility in policy to follow the 

principle of precaution as necessary to protect communities from environmental damage:  

 “When the occurrence of any damage, albeit unpredictable in the current state of 

 scientific knowledge, may seriously and irreversibly harm the environment, public 

 authorities shall, with due respect for the principle of precaution and the areas within 

 their jurisdiction, ensure the implementation of procedures for risk assessment and the 

 adoption of temporary measures commensurate with the risk involved in order to 

 preclude the occurrence of such damage”20 (French Government, Conseil 

 Constitutionnel, Charte de l’environnement de 2004, Art. 5)  

The Environmental Charter further provides that: “[p]ublic policies shall promote sustainable 

development. To this end they shall reconcile the protection and enhancement of the 

environment with economic development and social progress”21 (Bourg & Whiteside, 2007; 

French Government, Conseil Constitutionnel, Charte de l’environnement de 2004, Art. 6).  

 

This is relevant here as studies have shown the potential for irreversible damage to the 

environment from unconventional hydrocarbons operations (Keeler, 2016; Wilbur, 2012). 

 

French ‘Mining Law’ 

 

Under French law, all mineral resources, including hydrocarbons such as shale gas, are owned 

and controlled by the state, meaning that the government has sole authority to grant or rescind 

 
19 « Chacun a le droit de vivre dans un environnement équilibré et respectueux de la santé. » 
20 « Lorsque la réalisation d'un dommage, bien qu'incertaine en l'état des connaissances scientifiques, pourrait 
affecter de manière grave et irréversible l'environnement, les autorités publiques veillent, par application du 
principe de précaution et dans leurs domaines d'attributions, à la mise en oeuvre de procédures d'évaluation des 
risques et à l'adoption de mesures provisoires et proportionnées afin de parer à la réalisation du dommage ». 
21 « Les politiques publiques doivent promouvoir un développement durable. A cet effet, elles concilient la 
protection et la mise en valeur de l'environnement, le développement économique et le progrès social ». 
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permits to drill for exploratory or extractive purposes, and also the authority to regulate 

operations during the activity’s full life cycle (Chailleux et al., 2018; Feigenbaum, 2017; French 

Government, Code Minier (nouveau), updated 2020). This is similar to the legal status in the 

UK, as oil and gas resources there belong to the Crown, as discussed in Chapter 4 (Aczel et al., 

2018; UK Petroleum Production Act, 1934). In the US, subsurface resources are owned by the 

party who owns the surface—private land holder, state or federal government, corporation, or 

other—meaning that property owners arguably have an incentive to lease oil or gas rights to 

companies for resource extraction and may be more inclined to favour development (Aczel et al., 

2018; Hitaj et al., 2018; Hitaj et al., 2020; Hoy et al., 2017; US DOI, n.d; Wang & Krupnick, 

2015; Weile, 2014; Whitton et al., 2017). France’s Mining Code is the civil legal code that 

regulates hydrocarbon activity and establishes procedures for hydrocarbon operations, including 

the process for approving and issuing exploration and extraction permits, and is periodically 

updated or amended by action of the Parliament to reflect changes in law (French Government, 

Code Minier (nouveau), updated 2020). The Code was updated to reflect the 2011 ban on 

fracking, for example, and more recently has been updated to include provisions of  Loi n° 2017-

1839 that bans hydrocarbon exploration and exploitation in France by 2040 (French 

Government, Code Minier (nouveau), updated 2020, Art. L111-13; Geoffron, 2018; Keeler, 

2016). 

 

In early 2010, the French Government under President Nicholas Sarkozy supported the study of 

shale gas potential and awarded 64 permits for research and exploration—with no public input, 

as allowed under the Mining Code’s procedural provisions (Weile, 2014). The public became 

aware that permits were being issued without notification or consultation in secrecy or, in other 

words, “…with the greatest discretion…”22 (Terral, 2012, p. 185). People in locations where 

exploration was projected to take place, as well as environmental organizations, became 

concerned about potential environmental and health impacts to these communities, resulting in a 

movement against shale gas that began to grow with citizens mobilizing, signing petitions and 

forming protest collectives (Terral, 2012).  

 

In addition to studies on the general risks of hydraulic fracturing, there are risks specific to 

 
22 « …dans la plus grande discrétion… »  
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proposed shale sites in France. For example, a report presented to the Assemblée Nationale 

discussed the negative impact on regions identified as having potential for shale gas exploration: 

 “These territories have particularly invested in green tourism and in a reasoned form 

 of agriculture. In addition to the desire to defend an environment that is often 

 classified or protected, the elected officials met added their desire to preserve an 

 economic model threatened by intensive oil and gas activity: the expected gains will 

 not cover the negative impact on the territory's image” 23 (Assemblée Nationale, 2011).  

  

As a response to growing public pressure, French Minister of Ecology Nathalie Kosciusko-

Morizet announced a moratorium on shale gas exploration in February 2011, calling the permits 

issued by the previous government a mistake and explaining that the experience in the US 

indicates that hydraulic fracturing risks damage to the environment (Weile, 2014). The 

Assemblée Nationale (2011), in announcing the halt, recorded that the moratorium was a 

response to public demonstrations:  

 

 “Confronted with popular demonstrations relayed by the media and by elected 

 officials, the Government led the industrialists to suspend the operations relating to gas 

 and shale oil which would require hydraulic fracturing of the rock.” 
 

Additionally, the Ministers of Environment and Energy requested a technical review of the 

technology (Assemblée Nationale, 2011). After reviewing the report, and following 

deliberations, on 13 July 2011, the French Parliament passed Loi n° 2011-835 (also called Loi 

Jacob after the member of Parliament who introduced it), which imposed a ban on hydraulic 

fracturing (Fleming, 2013). The law prohibits exploration and exploitation of gas or liquid 

hydrocarbons through the specific application of the technology of hydraulic fracturing:  

 

 
23 « Ces territoires ont particulièrement investi dans le tourisme vert et dans une forme raisonnée d’agriculture. A la 
volonté de défendre un environnement d’ailleurs souvent classé ou protégé, les élus rencontrés ont ajouté leur 
volonté de préserver un modèle économique menacé par une activité pétrogazière intensive : les gains escomptés ne 
couvriront pas l’impact négatif sur l’image du territoire »  
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 “…[the law will] prohibit the exploration and exploitation of liquid or gaseous 

 hydrocarbon mines by hydraulic fracturing and repeal the exclusive research permits 

 comprising projects using this technique” 24 (French Government, Loi n° 2011-835). 

 

France thus became the first country to ban shale gas development using hydraulic fracturing 

(French Government, Loi n° 2011-835; Weile, 2014). Importantly, however, the prohibition 

specifically prohibited the use of hydraulic fracturing to extract shale gas, but as there were no 

economically and commercially viable alternative technologies, the Loi Jacob effectively 

resulted in a moratorium on all shale gas extraction (Aczel et al., 2018; Weile, 2014).  
 

The Loi Jacob allowed for cancellation of exploratory drilling licenses issued in 2010 to US-

based energy company Schuepbach and Total S.A., France’s largest oil company, at sites in 

Nant, Villeneuve-de-Berg and Montélimar (Cournil, 2013; Chailleux & Moyson, 2016; Wiele, 

2014). The Act required permit holders to submit reports indicating whether or not they were 

currently employing or intended in the future to employ hydraulic fracturing (French 

Government, Loi n° 2011-835). Schuepbach declared an intention to ‘frack’ while Total claimed 

no such intention; however, in repealing the permits, Kosciusko-Morizet concluded that Total’s 

claim that it was only exploring for conventional hydrocarbons “…was not credible…” and 

revoked its permits as well. Cournil (2013) quotes Kosciusko-Morizet: 

 “’in the two reports from Schuepbach, the project explicitly mentioned the use of 

 hydraulic fracturing. [In the Total report] it was not the case, [but] I put forward the 

 argument that this report was not credible. (...) Total now claims it wants to look for 

 conventional hydrocarbons, not shale gas, in a zone where the potential is very 

 limited, while at the same time Total has not been interested in research for 

 conventional hydrocarbons on French terrestrial territory for years’” (Cournil, 2013, 

 p. 13). 

 
24 «…visant à interdire l'exploration et l'exploitation des mines d'hydrocarbures liquides ou gazeux par fracturation 
hydraulique et à abroger les permis exclusifs de recherches comportant des projets ayant recours à cette 
technique») 
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This repeal of permits was challenged by Schuepbach; however, France’s appellate court upheld 

the law allowing the repeal in a decision in 2013, and in December 2017 Schuepbach lost a 

request for financial compensation for expenses the company claimed had resulted from the loss 

of the permits (Chailleux & Moyson, 2016; Chailleux et al., 2018; French Government, Cour 

Administrative d’Appel de Versaille, 2017). Total also contested the withdrawal of permits, and 

after appeals, the Administrative Court of Appeals in Versaille (Cour administrative d’appel de 

Versaille) on 21 December 2017, confirmed the Government’s right to rescind the permits 

(French Government, Cour administrative d’appel de Versaille, 2017).  
 

Article 1 of the Loi Jacob25 stems from studies that highlight gaps in the available data and 

challenges the possibility of demonstrating with certainty that there will be no environmental and 

health impacts (Chailleux, 2015; Chailleux, 2019; Reins, 2017; Tomasi & Nicolet, 2013). The 

precautionary principle, enshrined in the 2004 French Environmental Charter (as discussed 

earlier), played an important role in developing the law (French Government, Environmental 

Charter, 2004, Art. 5). 

 

As Tomasi & Nicolet (2013, p. 457) explain, because the extent of potential adverse impacts is 

not known with certainty, “the precautionary principle was considered to apply in full.” The Act 

does not specifically define ‘hydraulic fracturing’ (the two bills that tried to rectify this potential 

gap were not passed (French Government, Assemblée Nationale, n° 3690, 2011; French 

Government, Senat, N° 775, 2011). Thus, although hydraulic fracturing to explore or exploit 

resources of shale gas or oil is explicitly prohibited, as there is no definition of hydraulic 

fracturing, the Loi Jacob did not explicitly prohibit experimentation and research to determine 

potential for development or impacts of shale gas (French Government, Loi n° 2011-83; Martor, 

2012; Tomasi & Nicolet, 2013).  

 

The Act’s Article 2 created a National Commission for Orientation, Monitoring and Evaluation 

of  Exploration and Exploitation Techniques of Liquid and Gaseous Hydrocarbons, that includes 

 
25 « En application de la Charte de l'environnement de 2004 et du principe d'action préventive et de correction 
prévu à l'article L. 110-1 du code de l'environnement, l'exploration et l'exploitation des mines d'hydrocarbures 
liquides ou gazeux par des forages suivis de fracturation hydraulique de la roche sont interdites sur le territoire 
national «  
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representatives from the Assemblée Nationale and Senat, as well as State and local authorities 

and stakeholders such as employees or employers of relevant enterprises (French Government, 

Loi n° 2011-835, Art. 2). Article 3 requires that permit holders for research submit a report to the 

agency that initially issued the permits, describing the techniques used or that are expected to be 

used in the research (French Government, Loi n° 2011-835, Art. 3). The administrative body 

then has responsibility for making the report public and if the report is not submitted or if the 

report mentions the use, or possible use, of drilling followed by hydraulic fracturing of the rock, 

the permits will be revoked (French Government, Loi n° 2011-835, Art. 3).  

 

The meaning of ‘scientific research,’ however, has been argued to be ambiguous. Martor (2012) 

points out that it is unclear whether ‘research on the technology of fracking’ or ‘research derived 

from application of fracking’ is intended in the Act. Despite these examples of potential 

ambiguity, on the positive side, the 2011 Loi Jacob contains a requirement to promote 

transparency (Martor, 2012). Article 4 specifies that the government must provide a report to 

Parliament on research advances achieved in the technology of unconventional gas extraction; 

changes in the regulatory frameworks of other countries in order to adapt the French framework; 

and any conditions of experiments using hydraulic fracturing that were carried out under public 

control (Martor, 2012; Loi n° 2011-835).  

 

Renewed interest in fracking after passage of Loi Jacob 

 

The following section relates to transparency and international and French legal mechanisms, 

including the Aarhus Convention, Code of the Environment and Environmental Charter. It shows 

that despite implementation of the Loi Jacob, there was a push by politicians and others to find 

ways to circumvent or change the law and undertake exploration—and eventual development—

of France’s shale gas resources (Bayard, 2015; Cantegrel, 2015; The Connexion, 2013). The 

question is how did public pressure reassert itself subsequent to the two reports detailed below? 

How important is the current political leadership under Macron in moving definitively away 

from shale gas? Has France moved definitively away from shale gas?  
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In 2012, after passage of the Loi Jacob, Minister of the Economy and Industry Arnaud 

Montebourg commissioned a report on alternatives to current practices of hydraulic fracturing 

(French Government, Ministère de l'Économie et de l’industrie, 2014; Bayart, 2015). Completed 

in 2014 (during the period the BVA’s survey data was collected, as will be explored later), the 

confidential report discussed the argued benefits to the French economy (“…an estimated 3.8 

trillion cubic meters of shale gas, which has been predicted to reap an economic benefit of €100 

billion and create up to 225,000 jobs”) (Cantegrel, 2015, n.p.; Martor, 2012, updated 2015; 

French Government Ministère de l'Économie et de l’industrie, 2014). The Report called for 

testing of non-flammable heptafluoropropan as an alternative technique that could limit the 

amount of water used as well as chemicals added to the water (Martor, 2012). However, testing 

was never carried out, both because the non-flammable propane proposed is a greenhouse gas, 

and according to French Minister for the Environment Ségolène Royal: ‘…"reopening the shale 

gas debate may jeopardize the economic recovery created by the law on energy transition”’ 

(Cantegrel, 2015, n. p.). Further, she emphasized that “[s]hale gas is no longer relevant” (Le 

Point, 2015). The government arguably intended to keep the Montebourg Report hidden and in 

fact only printed seven copies: “[While] not a defence secret [it] was treated the same [as] one” 

and while the document was not important, the secrecy and the fact that it was ‘buried’ makes 

clear that “…shale gas remains as absolute taboo” (Bayart, 2015, n.p.).  

 

A 2013 report was prepared and presented to the Senat and Assemblée Nationale by members 

Jean-Claude Lenoir and Christian Bataille on alternatives to the ‘normal’ techniques of fracking, 

calling for testing of these methods (Lenoir & Bataille, 2013). This arguably indicates that there 

was still interest in developing France’s shale resources. Their argument was that techniques for 

fracking had improved, and that while they were not advocating use and development of fossil 

fuels, if they were to be used, they argued that they should be sourced within France rather than 

imported from other oil and gas producing countries (The Connexion, 2013; Lenoir & Bataille, 

2013). The conclusion of their report was that hydraulic fracturing is “…a technology, certainly 

industrial and involving risks, but controllable and reasonably usable in a developed country with 

strong environmental requirements”26 and experimentation should be encouraged and French 

 
26 « …une technologie, certes industrielle et comportant des risques, mais maîtrisée et raisonnablement utilisable 
dans un pays développé doté de hautes exigences environnementales ». 
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resources evaluated (Lenoir & Bataille, 2013, p. 9; Chailleux & Moyson, 2015). Lenoir and 

Bataille (2013) contended that the Loi Jacob did not definitively close the door to research on 

shale gas, and further argued that the Circulaire of 21 September 2012 forbidding permits for 

research should be withdrawn. This Circulaire is a legal interpretation of the Loi Jacob that 

rescinded permits for shale gas exploration, given by the Minister of Ecology, Sustainable 

Development and Energy, that stated that exploration could only be carried out exclusively for 

search for conventional hydrocarbons (Lenoir & Bataille, 2013, p. 196). The Bataille and Lenoir 

Report (2013) asks French lawmakers to “[d]evelop mechanisms to use potential unconventional 

hydrocarbons to facilitate the transition to renewables” 27 and develop a program of research on 

techniques as alternatives to hydraulic fracturing to ensure the energy independence of France 

while respecting the environment (Lenoir & Bataille, 2013, p, 151; Lautre, 2016).  

 

These two documents point to the fact that despite the passage of Loi Jacob that banned fracking 

and court challenges that upheld the ban, the issue of developing shale gas resources was not 

dead during this period—even into 2015. In fact, it can be argued that from 2013-2015, there was 

no change in policy, but rather changes in policy results, including funding and authorization to 

conduct experimentation on fracking techniques, as governmental opposition lessened and 

supporters of shale development became more powerful, while at the same time anti-fracking 

coalitions lost political support (Chailleux & Moyson, 2015). 

 

But instead of moving toward restarting shale gas development, by 2017 France had not only 

confirmed the ban on hydraulic fracturing but legislated a ban on all fossil fuels. The next 

section examines France’s legal and policy frameworks and the role of public input and activism 

in this change of policy leading to a change in legislation. 

France bans fossil fuels by 2040: The Prohibition Act 

In 2017 France passed a law to ban all oil and gas production and exploration by 2040—the 

Prohibition Act (Loi n° 2017-1839). Under this new legislation, existing drilling permits will not 

 
27 « Imaginer des mécanismes permettant d’utiliser d’éventuelles ressources en hydrocarbures non conventionnels 
pour faciliter la transition vers les énergies renouvelable »  
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be renewed, and no new licenses for exploration will be granted either in France or its territories 

(Loi n° 2017-1839; Chailleux et al., 2018). While the Government calls this ban the first in the 

world, passage of the law was primarily symbolic, as oil and gas produced in France accounts for 

only 1% of domestic consumption (Independent, 2017; Chailleux et al., 2018). 

  

Legislation since passage of Loi Jacob in 2011 has further solidified the environmental 

protections and France’s opposition to hydrocarbon development.  

 

Related principles of precaution and prevention  

 

The precautionary and preventative principles, both derived from EU law, are foundational in 

French environmental law, and significant to the legal rationale behind the legislated ban on 

fracking (Trouwborst, 2009).  

 

For example, the need for prevention of damage is explicitly referred to in the text of Loi n° 

2017-1839 (Cournil, 2018).  

  

 “Pursuant to the 2004 Environmental Charter and the principle of preventive action 

 and correction provided for in Article L. 110-1 of the Environment Code, the research 

 and exploitation of liquid or gaseous hydrocarbons by drilling followed by hydraulic 

 fracturing of the rock is prohibited on national territory”28 (French Government, Loi 

 n° 2017-1839, Art. L. 111-13). 

 

Moreover, Article 1 of the Loi Jacob sites Article 5 of the Environmental Charter, saying that the 

ban on hydraulic fracturing is “...in application of the Principle of Precaution (French 

Government, Loi n° 2011-835). The Environment Code and Environmental Charter both 

explicitly refer to the need for precaution. 

 

 
28 « En application de la Charte de l'environnement de 2004 et du principe d'action préventive et de correction 
prévu à l'article L. 110-1 du code de l'environnement, la recherche et l'exploitation des hydrocarbures liquides ou 
gazeux par des forages suivis de fracturation hydraulique de la roche sont interdites sur le territoire national.». 
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Article 5 of the Environmental Charter states: 

 

 “When the occurrence of damage, although uncertain in the state of scientific 

 knowledge, could seriously and irreversibly affect the environment, the public 

 authorities shall oversee, by applying the precautionary principle and in their areas 

 of responsibility, the implementation of risk assessment procedures and the adoption 

 of provisional  and proportionate measures to prevent the occurrence of damage” 

 (French Government, Chartre de l’environnement, 2004).29 

 

The Environmental Code states: 

 

 “The precautionary principle, according to which the absence of certainties, taking 

 into account current scientific and technical knowledge, must not delay the adoption 

 of effective and proportionate measures aimed at preventing a risk of serious and 

 irreversible damage to the environment at an economically acceptable cost” 

 (French Government, Code de l’environnement).30 

 

Importation of fracked shale gas questioned 

 

While the Prohibition Act will end the pursuit of hydrocarbon in France and territories by 2040, 

the ban does not impede activities of French-owned or French-based companies exploring for or 

developing reserves elsewhere, or companies that enter into agreements to import shale-extracted 

gas or oil from other countries (French Government, Loi n° 2017-289; Chailleux, 2018). 

Similarly, the 2011 Loi Jacob does not forbid companies from employing fracking outside 

France or importing ‘fracked’ shale gas (Aczel et al., 2018; Loi Jacob, 2011). In 2016, Segolène 

Royal, then French Energy Minister, investigated the legal means to ban importation of shale gas 

 
29 « Lorsque la réalisation d'un dommage, bien qu'incertaine en l'état des connaissances scientifiques, pourrait 
affecter de manière grave et irréversible l'environnement, les autorités publiques veillent, par application du 
principe de précaution et dans leurs domaines d'attributions, à la mise en oeuvre de procédures d'évaluation des 
risques  et à l'adoption de mesures provisoires et proportionnées afin de parer à la réalisation du dommage »  
30 « Le principe de précaution, selon lequel l'absence de certitudes, compte tenu des connaissances scientifiques et 
techniques du moment, ne doit pas retarder l'adoption de mesures effectives et proportionnées visant à prévenir un 
risque de dommages graves et irréversibles à l'environnement à un coût économiquement acceptable » 
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from the US, citing the French ban on hydraulic fracking (ultimately not successfully) (Sciences 

et Avenir, 2016). At the time, French companies Engie and EDF were contracting with a US-

based producer to import LNG composed of about 40% shale gas (Sciences et Avenir, 2016). 

This raises interesting and unresolved questions about how national laws, in absence of 

international prohibitions, are interpreted in the context of commercial activities abroad. There 

are many global examples of companies that lose ability to operate in their home countries due to 

environmental or health risk, but take their operations to other profitable locations, unregulated 

by their home governments, including tobacco products, chemicals and pesticides, sugary 

beverages, and more.  

9.8.  Public Perceptions of Shale Gas  

A key element of the decision not to exploit shale gas development, arguably is that France’s 

“reliance on nuclear energy is intrinsically tied to its energy security,” which has provided a 

stable source of energy with a “very low carbon footprint” (Geoffron, 2018, p. 209).  As France 

has had a secure supply of nuclear energy for several decades, there are fewer economic and 

energy-related justifications to make a case for shale gas as a ‘bridge fuel’ to lower carbon 

energy sources (Chailleux, 2019; Fry, 2019; Geoffron, 2018; Keeler, 2016). The French 

population is arguably less receptive to the idea of shale-sourced energy and expansion of fossil 

fuel production (Chailleux, 2018; Chailleux et al., 2018; Fivet et al., 2018; Fry, 2019; Moyson, 

2016).  

 

Geoffron (2018, p. 214) claims that beginning in 2010 hydraulic fracturing emerged in French 

public opinion as a “major threat, provoking public outcry,” with concerns focused on risk to 

water sources and potential change in land usage patterns (Hauter & Gladstone, 2020; Meng, 

2017; Short & Szolucha, 2019; Williams & Sovacool, 2019). Geoffron (2018) posits that public 

concern regarding potential for land impact is due to the high level of agricultural activity and 

dependence in areas near proposed shale gas development sites.  
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The 2014 BVA Group survey 

 

There is no direct equivalent to the UK’s quarterly national BEIS survey that includes nation-

wide questions on public attitudes toward energy sources, as the French government has not 

implemented similar mechanisms for gauging public opinion. The most comprehensive survey to 

date on public opinion in France on shale gas, therefore, is a 2014 survey conducted by the 

marketing research group BVA, for the French television program 20 Minutes. Participants in the 

nation-wide survey were first selected by telephone, and then interviewed through the internet; 

1064 persons 18 years and above were included in the sample (Aczel et al., 2018; BVA Group, 

2014). Of respondents, 62% expressed opposition to fracking, while 36% voiced support (Figure 

9-6) (BVA Group, 2014). The BVA survey also included a breakdown of attitudes toward shale 

gas by political parties, which while outside the scope of this thesis, is included in the appendix 

along with further methodological information on the BVA survey. 
 

Figure 9-6 French support or opposition to shale gas, national survey data 

 
BVA Group, 2014 
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Public perspectives: Primary interview data  

 

In order to further validate and deepen findings from literature reviews and available data on 

public attitudes to fracking, field visits were made to areas near proposed sites. Additionally, a 

short survey was developed to test opinions at sites, with questions designed to mirror those 

reported in the BVA national survey. This survey was not designed as a representative sample of 

the population but rather to gain further insight into attitudes at sites of proposed activities and 

the bias of those surveyed at these locations is acknowledged. The goal was to begin to identify 

areas of concern among these populations and identify strength of opposition as a step in further 

exploring the key issues. Sites were chosen due to proximity to the two regions of ‘likely’ shale 

gas activity: Barjac, Montélimar and Uzès near the South-East Basin, and Paris (near the Paris 

Basin). (Results are reported in aggregated form as there was little difference among responses in 

the two regions, and sample sizes were too small to report meaningful levels of statistical 

significance.)  In-person, semi-structured interviews were conducted and validated, with 6 

respondents aged 18-25; 9 aged 26-35, 11 aged 36-50, 10 aged 51-65, and 7 aged 66 or above 

(groupings were chosen to mirror those of the BVA instrument). Of the respondents, 24 

identified as female and 19 as male, with 75% reporting a post-secondary education. 

Most interviewees expressed opposition to shale gas development, with general environmental 

quality or landscape issues and potential health impacts emerging as the most commonly cited 

reasons. Of the 43 interviews conducted in Barjac and in Montélimar in 2016, and Uzès and 

Paris in 2018, 32 respondents expressed that they “did not support/were not in favour of shale 

gas development,” while 5 expressed that they “did support/were in favour of shale gas 

development,” and 6 stated that they “neither approved nor disapproved of development.” 

When asked about their potential concerns, nearly all respondents commented on the potential 

environmental and health impacts, while 7 mentioned concern over a lack of trust or 

representation in decision-making processes or concern over local needs not being met. This is 

consistent with the argument that public perspectives played a significant role in the ban of 

fracking in France.  
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The interviews in Barjac were conducted during a protest against shale gas development (Figure 

9-7). Therefore, the sample was inherently biased as most people attending the protest were 

already against shale development, but the survey created an important mechanism to learn more 

about the issue—and concerns of the community—from people living in the area with strong 

enough interest to attend the event. Barjac is a commune with a normal population of 1,620, but 

according to those who managed the event, as many as 15,000 participated in the protest 

(INSEE, 2019; Isnard-Dupuy, 2016). 

 
Figure 9-7 Protest announcement, Barjac 
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Tables 9-2 and 9-3 provide information on attitudes toward shale gas as collected during 

interviews in 2016 and 2018 and aggregated. The graph in figure 9-8 shows percentage of 

support and opposition. 
 

Table 9-2 Attitudes toward shale gas: Barjac, Montélmar, Uzès and Paris, 2016 & 2018 

Positive/benefits*   Negative/risks* 

          

Economic benefits 4   

General environmental 

quality/landscape 26 

Replace nuclear energy 4   Health 25 

Job creation 2   Water volume & contamination 19 

Energy security 3   Emissions/air pollution 15 

      Noise/quality of life changes   7 

Positive characteristics  13   Negative characteristics  92 

          

*some respondents mentioned more than one main concern 

 

 

Table 9-3 Attitude toward shale gas: aggregated from data collected in Barjac, Montélimar, Uzès & Paris, 

2016 & 2018 

Attitude toward shale gas in France 

   
Support 5 

 
Don't support 32 

 
Neither 6 

 
Total respondents 43 
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Figure 9-8 Shale gas support/opposition in France: Aggregated data collected in Barjac, Montélimar, 

Uzès & Paris, 2016 & 2018 

 

Semi-structured interviews of residents of the Gard Region of France 

 

Figure 9-9 pictures the demonstration against shale gas development in Barjac. Semi-structured 

interviews were conducted during this event, that included stands or displays providing 

information on the technology of hydraulic fracturing and other environmental topics, with 

people sharing information.  
 

 

 

 

 

 

 

Support
12%

Don't support
74%

Neither
14%

Support Don't support Neither

Attitude toward shale gas in France 
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Figure 9-9 Protest in Barjac, February 28, 2016 

 

 
         Photo of the author 

 

Residents of the Gard Region of France were interviewed in 2016 and again in 2018 about their 

attitudes toward proposed unconventional gas developments in this agricultural region of the 

Southwest. During both rounds of interviewing, a ban on shale gas was in effect, but there was 

concern that this was ‘temporary’—arguably motivating an opposition movement ‘just in case.’ 

In 2016, legal challenges brought by hydrocarbons companies over cancellation of permits for 

exploration were still under appeal and the outcome was uncertain. 2018 interviews were 

conducted after the moratorium was confirmed by the courts and subsequent to passage of 

France’s 2017 law to prohibit all fossil fuel exploration and development by 2030. Interviewees 

discussed why they felt compelled to participate in a large protest in Barjac in 2016, and why 
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they felt their communities were at risk from development of hydrocarbon projects. 31 The quotes 

below were all collected in the Gard region. 

 

On what drove them to protest: 

 

 “Let us mobilize all together, to say definitively no to gas [development]...It is really 

 important to understand the impacts. We need a new permanent law. This is the only way 

 to guarantee against the deadly toxic effects of this industry.” 

 

 “As we write on our posters...it may be simple but it's important. It is our credo; we 

 believe in it and we work to realize it. Neither here; nor elsewhere. NO GAZARAN." 

 

As the residents of Lancashire expressed pride in their ability to stand up to the hydrocarbons 

industry, so too, the residents of the Gard discussed a similar feeling at the protest in Barjac. 

 

 So we [the people of the region Cévennes] and also our mayor [of Bonneveaux], and all 

 the participants...all those who showed up, participated ... people who mobilized against 

 shale gas [people from the Hautes Cévennes and Auzonnet, Cèze and Ganière; and from 

 the collective No GAZARAN] are delighted to celebrate this victory. We are all happy; 

 we are all proud; for having succeeded in saving our region from the harmful 

 exploitation of unconventional hydrocarbons; shale.” 

 

On shale gas as an energy solution: 

 

 “The impacts that concern us concern people, animals and the planet. I know that the 

 impacts are well documented, such as the deterioration of the health of citizens. And the 

 massive risk of irreversible degradation of the environment and land. We know the use of 

 water - enormous - and industry both consumes and pollutes. And to lose the identity of 

 
31 All interviews were conducted in French and translations are the work of the author. Selected French transcripts 

are included in Appendix XX. 
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 the community—permanently, a place like this? Oh, and of course we know about global 

 warming.” 

 

 “It seems to me that everywhere in the world, as we've been seeing in the films and the 

 news, and we're talking about it, that everywhere there are more and more forms--new 

 ones--of extreme energy sources.” 

 

 “It is not an energy solution. That is certain. It is a catastrophe.” 

 

Another interviewee also mentioned the sources of information in the media and how that had 

promoted awareness and understanding of the issue.  

 

 “...[W]e hope he [Josh Fox, creator of film Gasland] comes here, to see it [the street 

 sign, named after him]. But we come to see his films, share his work, and we mobilise to 

 protect our futures and those of others. As we say, "not here, not elsewhere [shale gas 

 extraction; and other hydrocarbon development]."   

 

On concern about the impacts on the culture and identity of communities: 

 

 “We're concerned about losing the identity of our [village, Barjac], we [the French] have 

 a respect for the terroirs [land], in our gastronomy, our wines, our cultures and 

 regions...” 

 

 “Here in France we have an important concept--traceability--it's particularly 

 important for our food. we have a great respect for the terroirs, where our food, our 

 wine, the lands, where it comes from. Other countries too.” 

 

Public participation in decision-making 

  

At the time that the French Government approved the three initial exploratory drilling permits in 

2010, no public consultation was required, following procedures as established in the French 
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Mining Code (Tomasi & Nicolet, 2013; French Government, Code de Minier, n.d.)32. The 

permitting process was criticized because of its arguable violation of legal structures in force, 

including the Aarhus Convention and the 2004 French Environmental Charter33 that both called 

for engagement and participation of the public in all decisions with potential public impact 

(Aczel et al., 2018; French Government, Charte de l’environnement de 2004; UNECE, 2001). 

 

Previously, in a case decided in 2009, a group of NGOs had charged France with violating terms 

of the Aarhus Convention by failing to provide for public participation in installation of a waste-

management project with potential environmental impacts on a community near Marseille 

(Banner, 2015; Dellinger, 2012; UNECE, 2009). While the issues under consideration are 

complicated and beyond the scope of the thesis, the case highlights the concern at the EU level at 

the time that France was not following protocol for public engagement, as well as the use of the 

non-judicial Aarhus Convention Compliance Committee as a mechanism for resolving 

transparency issues.  

 

An amendment to French law in 2012 (Loi n° 2012-1460) affirmed the right of the public to 

access information related to the environment maintained by French State authorities (Tomasi & 

Nicolet, 2013). Subsequently, legislative changes in France have been significant, and arguably 

have made the fracking debate more transparent (Béttaille, 2012; Les Amis de la Terrre, 2009).  

9.9.  France’s 2017 Duty of Care Act: Loi n° 2017-399  

As will be further discussed in Chapter 10, there is the potential for ‘NIMBY’ism (Not In My 

Back Yard) with respect to the ban on hydrocarbon exploitation on French soil, as French 

enterprises—arguably with government support—have increasingly developed plans to move 

operations overseas, including to former colony Algeria (Aczel et al., 2018; Dear, 1992; Le 

Matin, 2018). French-based Total S.A., for example, lists operations in over 130 countries (Total 

 
32 Article L. 122-3 of French Mining Code states that the exploratory permit “application does not involve any 
public inquiry” 
33 enshrined within the French Constitution, “Each person has the right… to have access to any information 
pertaining to the environment… and to participate in the public decision-making process likely to affect the 
environment”  
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S.A., n.d.). UK registered British Petroleum operates in 79 countries, and like Total, works with 

a variety of local and global partners (British Petroleum, n.d.)  

 

Total has purportedly invested in and implemented shale gas extraction in Algeria—arguably in 

secrecy without public notification or opportunity for debate, resulting in widespread protests 

(Aczel et al., 2018; Azubuike et al., 2018; Chebira & Amirat, 2017; Le Matin, 2018; Rivetti & 

Cavatorta, 2018; Thibout, 2019; Vasco et al., 2019). In 2020, when incoming Algerian President 

Tebboune announced that Algeria would develop its shale gas, there was suspicion that Total and 

French interests were involved, and people chanted in the streets: “You frack in Paris, not here” 

(Hamouchene, 2020; Rivetti, & Cavatorta, 2018).  

 

The likelihood of a resurgence of fracking on French soil is not high, due to legal mechanisms as 

well as a change in the government’s will to pursue the technology (Aczel et al., 2018; Bayer et 

al., 2018; Chailleux et al., 2018; Cruciani & Geoffron, 2019). There is also evidence that France 

has strengthened its laws on transparency, due to public and media concern over ‘secretive’ 

reports showing recurrent interest in shale gas among lawmakers and commercial enterprises 

(Hess, 2007; Opdebeek & De Somer, 2016; Reiss, 2009). As has been shown by the changes in 

French law, public engagement in decision-making has been strengthened, drawing guidance 

from documents including the Aarhus Convention. But what about France’s role in hydrocarbon 

exploration outside France? The following sections will introduce the role of the Duty of Care 

Act as a potential model for expanding and scaling up corporate responsibility within other 

countries and in international frameworks, throughout all parts of the supply chain; the Act is 

unique in its specific focus on environmental and human rights (Bright, 2018; Bright, 2020).  

 

Origins of the French Duty of Care Act 

 

There has been much discussion of the European and American textile industries outsourcing 

manufacturing to factories in countries with substandard safety and environmental regulations, 

and with little or no government oversight (Kumar & Arbi, 2008; Loomis, 2016; Olsen et al., 

2004; Uluskan et al., 2016). As an example, one study tied a significant rise in air pollution 



 285 

impacts in China to production of materials intended for export to the United States (Li & Zhou, 

2017; Lin et al., 2014). 

 

This issue of global corporate responsibility, and the working conditions under which European 

and American products were being produced, was catalysed in 2013 when a terrible fire swept 

through a garment factory in Bangladesh followed a few months later by the collapse of a large 

building housing manufacturing companies (Cook, 2018; Kabeer et al., 2019; Williamson & 

Lutz, 2020). These tragedies, in which over a thousand were killed and 2700 injured, brought 

attention to the fact that well-known textile brands, including French-based Auchan, Tex, and 

Camaïeu, were being manufactured in other countries with cheap labour under dangerous 

conditions that would not have been tolerated in France (Backer, 2016; Nolan & Bott, 2018). 

While a ‘duty of care law’ mandating corporate responsibility overseas had been proposed 

previously, the double Bangladesh disasters brought attention to the need for a ‘supply chain 

law’ that would hold large multi-national firms accountable—not only for their actions at home, 

but in other countries as well, and moreover hold them responsible for the business practices and 

impacts of their suppliers, partners and affiliates (Bright, 2018; Bright, 2020; Responsibilitas, 

2020).  

The French Duty of Care Act’s first draft version (sometimes referred to as the ‘Rana Plaza Law’ 

after the collapsed factory building), was proposed in November 2013, followed by 

modifications until it was finally approved by both chambers of France’s Parliament in February 

2017 as Loi n° 2017-399 du 27 mars 2017 relative au devoir de vigilance des sociétés mères et 

des entreprises donneuses d'ordre (Bright, 2020; Loi n° 2017-399, 2017). The Act was designed 

to provide a legal obligation for companies to exercise “…reasonable vigilance measures to 

adequately identify risks and prevent serious violations of human rights and fundamental 

freedoms, risks and serious harms to health and safety and the environment…”34 (French 

Government, Loi n° 2017-399, Art. 1). 

 

 
34 « …Le plan comporte les mesures de vigilance raisonnable propres à identifier les risques et à prévenir les 
atteintes graves envers les droits humains et les libertés fondamentales, la santé et la sécurité des personnes ainsi 
que l'environnement… »  
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UN Guiding Principles of Business and Human Rights 

 

The international basis for France’s Duty of Care Act is in the UN’s Guiding Principles of 

Business and Human Rights (Bueno, 2019; Černič, 2018; UNHRC, 2011), which provide a 

global framework for preventing harmful impacts on human rights linked to business operations 

(UNHRC, 2011). The Principles establish the responsibility of an enterprise to “…address 

adverse human rights impacts with which they are involved,” including those caused indirectly, 

or caused by enterprises with which the business has a relationship (UN Guiding Principles, 

2011, Principle 11). Additionally, Principle 3 calls on states “[to] encourage, and where 

appropriate require, business enterprises to communicate how they address their human rights 

impacts” (UNHRC, 2011, Principle 3; Thibout, 2019; Addo, 2014).  

 

Provisions of the French Duty of Care Act 

 

The Duty of Care Act faced opposition from the business community and took four years to 

develop and pass, but the resulting law emerged as a collaboration between “civil society 

organizations, trade unions, academics, lawyers and Members of Parliament” (Cossart et al., 

2017, p. 317). It was challenged on grounds of ‘constitutionality’ but was upheld with only a 

relatively minor change to language regarding civil fines (Cossart et al., 2017). The 

establishment of the Act is a meaningful change in developing legal requirements for large 

corporations to be held accountable for infringements on respect for care of the environment and 

human rights and is an important step toward worldwide accountability by corporations (Bright, 

2020). The Act’s impact is that stakeholders, including members of communities affected by 

corporate action, have constitutional grounds for implementation of the law’s provisions (Bright, 

2020; Brabant et al., 2017; Cassel, 2016; Cossart et al., 2017). 

  

Article 1 of the French Duty of Care Act inserts Article L. 225-102-4 within the French 

Commercial Code, as the Act is aimed at the governance or regulation of business or commercial 

activities (French Government, Code de Commerce, L. 225-102-4; French Government, Loi n° 

2017-399; Bright, 2020). This Article legislates the responsibility of French corporations in all 

their worldwide activities as follows: 
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 “Any company, which at the end of 2 consecutive years, has at least 5000 employees 

 itself and in its direct or indirect subsidiaries where the registered office is in French 

 territories, or at least 10000 employees itself and in its direct or indirect subsidiaries, 

 where the registered office is in French territory or abroad, should establish and 

 effectively implement a plan of vigilance”35 (French Government, Loi n° 2017-399, 

 Art. L. 225-102-4.-I). 

  

French companies that meet the threshold must publish and implement a ‘plan of care’ that 

identifies potential risks and explicitly aims to prevent human rights violations in their own 

businesses as well as within any of their subsidiaries, or those in their supply chain (French 

Government, Loi n° 2017-399; Bright, 2018; Bright, 2020; Cossart et al., 2017; Norton Rose 

Fulbright, 2017).  

The Act describes the requirements of the plan: 

 “The plan establishes reasonable due diligence measures to identify risks and prevent 

 serious violations of human rights and fundamental freedoms, health and safety and 

 the environment resulting from activities of the company or the companies under their 

 control, or from the activities of their subcontractors and suppliers with whom they 

 have an established business relationship” (French Government, Loi n° 2017-399, Art. 

 L. 225-102-4.-I)36. 

The duty of care plan required of corporations must identify potential risks to the environment, 

as well as to health and safety, human rights, and potential for corruption. Remarkably, the law 

ensures that a company cannot hide behind others in the supply chain and avoid responsibility 

 
35 « Toute société qui emploie, à la clôture de deux exercices consécutifs, au moins cinq mille salariés en son sein et 
dans ses filiales directes ou indirectes dont le siège social est  fixé sur le territoire français, ou au moins dix mille 
salariés en son sein et dans ses filiales directes ou indirectes dont le siège social est fixé sur le territoire français ou 
à l'étranger, établit et met en œuvre de manière effective un plan de vigilance »  
36 « Le plan comporte les mesures de vigilance raisonnable propres à identifier les risques et à prévenir les 
atteintes graves envers les droits humains et les libertés fondamentales, la santé et la sécurité des personnes ainsi 
que l'environnement, résultant des activités de la société et de celles des sociétés qu'elle contrôle au sens du II de 
l'article L. 233-16, directement ou indirectement, ainsi que des activités des sous-traitants ou fournisseurs avec 
lesquels est entretenue une relation commerciale établie, lorsque ces activités sont rattachées à cette relation »  
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for damages caused by them (French Government, Loi n° 2017-399). This applies to companies 

conducting business both in France and elsewhere and must include five elements in the plan of 

care’37 described in Textbox 9.1. (French Government, Loi n° 2017-399) (also presented in 

Chapter 10 in the context of potential application to the situation of Algeria).  

 

 
The provisions of the law also state that the plans  

 

 “...are intended to be developed in association with stakeholders in society...” 38 (French 

 Government, Loi n° 2017-399, Article 1.)  

 

The failure to implement a vigilance plan or developing an inadequate plan, can leave the 

company open to liability and an action of responsibility can be introduced by any relevant 

 
37 « 1° Une cartographie des risques destinée à leur identification, leur analyse et leur hiérarchisation ; 2° Des 
procédures d'évaluation régulière de la situation des filiales, des sous-traitants ou fournisseurs avec lesquels est 
entretenue une relation commerciale établie, au regard de la cartographie des risques ; 3° Des actions adaptées 
d'atténuation des risques ou de prévention des atteintes graves ; 4° Un mécanisme d'alerte et de recueil des signalements 
relatifs à l'existence ou à la réalisation des risques, établi en concertation avec les organisations syndicales 
représentatives dans ladite société ; 5° Un dispositif de suivi des mesures mises en œuvre et d'évaluation de leur 
efficacité. Le plan de vigilance et le compte rendu de sa mise en œuvre effective sont rendus publics et inclus dans le 
rapport mentionné à l'article L. 225-102. »  
38 « Le plan a vocation à être élaboré en association avec les parties prenantes de la société, le cas échéant dans le 
cadre d'initiatives pluripartites au sein de filières ou à l'échelle territorial ». 

Textbox 9-1. 4 Requirements of the Duty of Care 
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party—not defined within the law, thus arguably allowing communities, environmental 

organizations, employees or others to bring an action to force compliance (Brabant et al., 2017; 

French Government, Loi n° 2017-399): 

 “...proceedings are brought before the competent court by any person who has an interest 

 in acting for this purpose” 39 (French Government, Loi n° 2017-399, Article 2). 

 

A legal case can be initiated if the complaint is not answered within three months; a court can 

order the company to comply with its obligations and levy penalties, accrued daily; and the 

company can face civil liabilities in case of damages to a third party (French Government, Loi n° 

2017-399, Article 2).  

  

There is arguably a need for analysis regarding the new law and how it might be interpreted, and 

the legal remedies it may provide for impacts of hydrocarbon operations beyond France and its 

territories. Does the plan (as Total has contended) only need to be general or does it need to be 

specific to each project and activity? It will take time to develop the case law needed to interpret 

the full reach—and limitations—of the law’s provisions. 

 

Current status and potential application of the Duty of Care Act 

 

The first two legal actions under the Duty of Care Act were both brought against French-

incorporated hydrocarbons company Total S.A. In 2019, a group of six NGOs in France and 

Uganda joined together to initiate legal action in France against Total over its operations in 

Uganda in an ongoing case (Boeringer, 2019; Bright, 2018; Bright, 2020; Environmental News 

Service, 2019). Total is presently developing a massive oil drilling and transportation project 

that, in part, is inside Ugandan National Park Lake Albert and Murchison Falls, a protected area 

containing multiple species of wildlife and rich biodiversity, that is also home to culturally 

diverse Indigenous populations being displaced in large numbers and impacted by the project 

that will include a long pipeline to transport the oil to Tanzania (Bright, 2020; Environment 

 
39 « L'action en responsabilité est introduite devant la juridiction compétente par toute personne justifiant d'un 
intérêt à agir à cette fin. «  
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News Service, 2019). On 24 June 2019, as stipulated by the Duty of Care Act, the NGO’s filed a 

request for Total to amend its care plan, citing the plan’s inadequacy—a contention Total has 

rejected; in response, after passing the 3-month legally required deadline for compliance, the 

NGOs filed suit on 23 October 2019, in Nanterre, France, to force compliance by addressing the 

human and environmental rights risks of their operations (Business & Human Rights Resource 

Centre, 2020; Les Amis de la Terre, 2019; Les Amis de la Terre and Survie, 2019). 

 

The first case was initially heard before the Court in Nanterre, where the decision stated that this 

was not the correct venue to hear the case against Total because it belonged in the Commercial 

Court (as Total had argued, and recall that the Act is included in the Commercial Code), as the 

required plan of care was by definition a ‘management report’ (French Government, Tribunal 

Judiciare de Nanterre, 2020; Gossement, 2020; Héraud, 2020; Les Amis de la Terre, 2020; Reed, 

2020). The plaintiffs argued that this response of the Court did not address the issue of 

‘prevention of harm’ that was the purpose of their suit and have appealed the decision (Les Amis 

de la Terre, 2020). A final resolution of the case is still pending.  

  

In a second case, also against Total, a group of French municipalities, joined with a consortium 

of French NGOs, have charged the hydrocarbons company with climate change risk. Sandra 

Cossart, representing Sherpa in the lawsuit, says of the issue: “Total is legally required to 

identify the risks that result from its contribution to global warming and to take the necessary 

measures to reduce its emissions” (Robert, 2020). The suit claims that globally Total is 

responsible for 1% of the world’s greenhouse gases, 458 million tonnes, an amount that 

surpasses France’s total emissions, and the suit aims to force the company to align with the 

objective of limiting the global average temperature to a maximum of 1.5% rise (Robert, 2020). 

“The law on the duty of vigilance [or care] concerns Total in terms of risks the company poses to 

foreign populations,” according to an attorney representing the plaintiffs (Robert, 2020, n.p.). 

“This is the first legislation [Duty of Care Act] anywhere in the world that pierces the corporate 

veil, so it’s very important that it’s tested,” Cossart said (Vetter, 2020, n.p.). 
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9.10.  Conclusion  

 

Chapter 9 developed a case of regulation of shale gas extraction in France, leading to a ban in 

2011 and prohibition legislated in 2017 on all hydrocarbon development by 2040. The case 

highlighted community response to potential risk to the environment, public health, social 

constructs and culture of local communities, and climate change, among others. Importantly, this 

analysis highlighted the need for transparent, inclusive and participatory development of 

regulations for shale gas and other developing technologies. Public lack of trust in decision-

making, lack of industry obtaining social license to operate at the local scale and the perception 

that governance does not consider local communities’ priorities, preferences and values, in this 

case, resulted in significant public opposition and protest, eventually exerting pressure on the 

national government and leading to the ban. The gap between the energy and economic priorities 

of the national government, and the interests of the agricultural and touristed region of proposed 

development was highlighted as showing arguable lack of legitimacy of decision-making due to 

absence of community participation and lack of fairness in imposing developments against local 

priorities. Public protest proved to be a powerful way for the local community to address the 

power imbalance of the partnership between hydrocarbon companies and the national 

government.  

 

The case also demonstrates the strength of the French legal system, and the fact that 

environmental and human rights law, much of it derived from the EU and including the Aarhus 

Convention and principles of precaution and prevention among others, is embedded in the 

Constitution and other law. The French legal system was successfully employed in upholding the 

government’s decision to withdraw awarded permits despite the considerable resources of the 

permit holders who were plaintiffs during a lengthy court action. The table below (also 

reproduced in Chapter 2 as part of Table 2-4) provides a summary of the evaluation of the role of 

governance in decision-making as observed in the situation of France’s proposed shale gas 

operations.  
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Table 9-4 Principles of good governance and observed outcome 

France § Justice. Perceived lack of fairness in top-down decision-making 
resulted in public opposition/protest movement. Legal 
mechanisms were effective in upholding government’s decision to 
rescind permits for drilling, despite ‘power’ of corporations. 
Potential for power imbalance due to the resources of the energy 
companies. EU and UN legal laws/policies—including Aarhus 
Convention—are important protections and access to EU/UN legal 
and consultative courts improves access to justice. French 
environmental and public health rights embedded in law and 
constitution. New Duty of Care Act important legal instrument to 
provide access to justice and fairness, within and outside France  

§ Legitimacy. Lack of community participation and top-down 
decision-making led to widespread public protest, indicating 
community perception of lack of legitimacy of process leading to 
decisions. Lack of social license to operate by industry at local 
scale 

§ Transparency. Demonstrable lack of transparency in decision-
making imposed from the central government without meaningful 
local input. New ‘secret’ Parliamentary attempts to restart fracking 
indicate lack of transparency at national governance scale  

§ Accountability. Lack of corporate accountability as companies 
who can no longer develop hydrocarbons in France move outside. 
Duty of Care Act as remedy to force corporate accountability 

§ Inclusiveness. Local needs not adequately addressed by central 
government, leading to protest 

§ Integration. Not clear how levels of governance are integrated 
§ Capability. Power imbalances meant that local governance lacked 

decision-making capacity, leading to protest and opposition.  
§ Adaptability. Emphasis on renewable energy/ban on hydrocarbons 

is evidence of adaptability  
§ Human rights. Potential violation of access to clean water, air, 

food and livelihood, as potential fracking sites identified in 
agricultural regions. Human rights important protection within 
French legal framework and constitution. Duty of Care Act 
important potential protection for human and environmental rights 

 

In France, significant public opposition combined with a commitment to cleaner energy led to a 

ban on fracking, following by a total ban on hydrocarbons as the country attempts to shift to 

renewable sources of energy. However, French companies such as Total S.A. are arguably 

extracting shale gas resources in Algeria, Uganda and elsewhere—despite significant public 

opposition by local communities in those locations; and despite prohibitions that apply within 

French territory. Thus, there is a strong argument for human rights and environmental justice 
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protections to extend beyond state borders, to prevent a continuation of colonial legacies and the 

potential for ‘NIMBY’ism, lack of access to justice and unfairness. 

 

Further research is needed both on the perspectives towards shale gas activity outside one’s 

country or backyard, as well as legal research on the specific remedies and applications afforded 

through the Duty of Care Act. This case of France has significant relevance to the UK in 

demonstrating the importance and strength of public opposition in contentious issues such as 

shale gas, and as a potential model for enhancing due diligence across the entire supply chain. 
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Chapter 10. Algeria: The Case of a Former French Colony 

 

“Shale gas is a gift from God.” 

 --President Abdelaziz Bouteflika (as quoted in Sassi, 2015) 

10.1. Chapter Summary 

Algeria, a former French Colony in North Africa, gained independence from France in 1962. It 

can be argued, however, that the legacy of post-colonialism continues, particularly with respect 

to the extractive industries. Both France and Algeria have large unconventional shale deposits—

France has the second largest shale gas deposits in Europe after Poland and Algeria has the third 

largest in the world. Proposals to extract shale gas have led to widespread public opposition in 

both France and Algeria. As discussed in Chapter 9, a protest movement in France arguably led 

to a ban on fracking for shale gas in 2011, followed in 2017 by the decision to ban all 

hydrocarbon exploration and extraction (unconventional and conventional) in France and its 

territories by 2040. Hydrocarbon company Total S.A., headquartered in France, has given up on 

operating in France but has now focused on potential development in Algeria (and elsewhere), 

arguably indicating the continuation of a post-colonial legacy or NIMBYism (Not In My Back 

Yard). Chapter 10 highlights critical issues related to fracking in Algeria and discusses further an 

emerging regulatory mechanism introduced in Chapter 9 that could provide a remedy to protect 

human and environmental rights and provide a model for future legislation in other countries, 

including the UK: France’s 2017 Duty of Care Act or Devoir de Vigilance. Recall that the Act 

requires large companies headquartered in France to develop a ‘plan of care’ that mandates 

corporate responsibility throughout the supply chain and all subsidiaries, including outside 

French territory. The Act further provides legal recourse in the event the company neglects to 

develop a meaningful plan to identify and prevent environmental or human rights harm from 

business activities. 

 

Algeria’s experience is important in the context of the UK as it highlights the potential dangers 

of a government that seeks to impose policies related to shale gas—and the larger purpose of 

energy development and economic growth at the national scale—on a community without 

considering the local context and potential impact. When a population arguably lacks access to 
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information (Algeria, as discussed earlier, is not a signatory to the Aarhus Convention), and 

lacks a national mechanism for participation in decision-making that affects the health and well-

being of local communities, recourse may include protest with the potential to lead to widespread 

instability. Governance legitimacy is further undermined by demonstrated corruption and 

incompetence at the top, as seen in recent corruption trials in Algeria and the removal of a long-

serving president perceived to be ill and incapable of governing. 

 

To situate the current chapter within the UK context, this analysis seeks to highlight the argued 

benefits and remedies provided by potential extension of the reach of the UK’s 2015 Modern 

Slavery Act (2015) to include specific environmental and climate change implications, examined 

through the lens of Algeria’s experience. The chapter concludes with recommendations for 

expanding the UK’s duty of care or due diligence through implementation of a more 

comprehensive regulatory policy to include remedies for environmental and public health risk, 

considering the provisions and aims of the French Duty of Care Act for potential applicable 

lessons. 

10.2. Chapter Aims and Objectives 

§ What is the role of local ‘voice’ when local and national policies conflict, and how 

can expanding corporate human and environmental rights protect communities’ 

interests? 

 

The aim of this case is to analyse issues related to the Algerian Government’s contentious plans 

to restart and expand hydraulic fracturing for shale gas in the Sahara despite public protest over 

environmental and public health risks and the argument that the central government is imposing 

policies without understanding or considering local cultural, social, economic and environmental 

contexts. 

 

Four key points frame the context for the chapter:  

 

1. Algeria, a former French colony, both needs foreign investment and expertise to develop its 

hydrocarbons and is suspicious of the potential for a new form of industrial colonialism in 
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which Algerian communities pay the environmental and social costs of hydrocarbon 

development with benefits going outside the country (Boersma, 2015). 

 

2. Algeria has relied on its vast oil and gas resources without diversifying its economy, leading 

to economic instability because of price volatility and lack of other sources of income 

(Aliouch et al., 2014; Chekouri et al., 2017; D’Amato & Del Panta, 2017; Djeflat & 

Lundvall, 2016; Fuinhas & Marques, 2013).  

 

3. The lack of transparency at the national government level has led to distrust in the decisions 

of the government, especially as local populations experience high unemployment and levels 

of poverty despite extensive hydrocarbon resources (Abderrezak, 2002; Achy, 2013; Lowi, 

2004; Lowi, 2009; Rivetti & Cavatorta, 2018; World Bank, 2019).  

 

4. As Algeria’s hydrocarbons are located in the water-stressed Sahara, local populations view 

themselves as paying the price of resource development—including diminished water 

supplies—without receiving compensatory benefits (Rivetti & Cavatorta, 2018).  

 

A further aim of this chapter is to identify potential risks of NIMBYism or gaps in coverage in 

the case of multinationals who operate in locations where local laws are arguably more 

favourable to development than within the countries of their headquarters. Algeria is of interest 

because of its history as a former French colony, with an economy almost exclusively dependent 

on hydrocarbons (Henry, 2004; Keenan, 2008; Lacheheb & Sirag, 2019; Lowi, 2004; Lowi, 

2009). This chapter extends the analysis of the previous chapter that discusses France, here 

examining energy issues from Algeria’s point-of-view. Moreover, this is the only chapter in the 

thesis situated within the continent of Africa and the only country with overwhelming economic 

dependence on income from hydrocarbons (Chekouri et al., 2017; Henri, 2004; Keenan, 2008; 

Lacheheb & Sirag, 2019; Lowi, 2004; Lowi, 2009). The conflict between the Algerian 

government’s intentions to develop its shale resources and public opposition to development is 

examined in the context of Algeria’s heavy dependence on hydrocarbons—arguably what has 

been called a ‘resource curse’ or ‘paradox of plenty’—and remnants of a post-colonial legacy 
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after the years of French occupation (Chekouri et al., 2017; D’Amato & Del Panta, 2017; Henry, 

2004; Keenan, 2008; Lowi, 2004; Lowi, 2009; Rivetti & Cavatorta, 2015).  

 

As discussed in Chapter 9, strong public opposition to hydraulic fracturing in France forced the 

government to abandon its plans to develop its shale gas basins (Assemblée Nationale, 2011; 

Rivetti & Cavatorta, 2018). In Algeria, there was—and continues to be—equally significant 

opposition to fracking and widespread public protest, particularly in the Sahara where 

development is planned (Achy, 2013; Aczel et al., 2018; Belakhdar, 2019; Boersma et al., 2015; 

Chikhi, 2019; Ouki, 2019). The protest movement was also tied to political grievances and 

distrust of a demonstrably corrupt government in control of decisions related to oil and gas 

development and lack of transparency in decision-making (Aczel et al., 2018; Azubuike et al., 

2018; Cochrane & Hamouchene, 2019; Mortimer, 2006; Rivetti & Cavatorta, 2018; Zoubir, 

2019). As an example, Algeria’s heavy economic dependence on hydrocarbon exports resulted in 

the government investing billions in the fossil fuel infrastructure, which in turn led to “…the 

creation of a politically connected class of businessmen who benefited from close relations… 

[with members of the Algerian Government]” (Saleh, 2019, December). In contrast to legislative 

changes in France that permanently banned the technology of fracking, and will prohibit all 

fossil fuel development by 2040, widespread public protests in Algeria have not resulted in 

similar legislative change (Achy, 2013; Aczel et al., 2018; Boersma et al., 2015; Belakhdar, 

2019; Chikhi, 2018; Ouki, 2019; Zoubir, 2019). In Algeria there has been a temporary halt to 

fracking, arguably in response to public opposition over concerns of environmental and health 

risks (still in place at time of this writing), but national oil and gas company Sonatrach has 

maintained that operations were suspended for financial reasons—not environmental or public 

health concerns, or in response to public protest (DZ Breaking, 2016; Maoubouté, 2016). 

 

This chapter further examines how public opinion and widespread protest movements have 

shaped the narrative relative to shale gas (Achy, 2013; Aczel et al., 2018; Boersma et al., 2015; 

Belakhdar, 2019; Ouki, 2019). The Algerian Government is determined to move ahead with 

shale development as the solution to the country’s economic problems, despite public opposition 

that has arguably led to a temporary halt in experimentation and testing (Achy, 2013; Boersma et 

al., 2015; Belakhdar, 2019; Ouki, 2019). President Abdelmadjid Tebboune, who assumed office 
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at the end of December 2019, has expressed support for the future of shale gas (El Waban, 2020). 

But to test for and extract these resources Algeria needs foreign investment and technical 

expertise (Kiryushin, 2019; Loucif, 2020). In 2013 and again in 2019, the hydrocarbon laws were 

amended to attract foreign firms, but it is unclear whether these incentives are enough for 

potential investors and partners to have confidence in the current Algerian business climate, 

especially in light of widespread public protest that has received considerable media attention 

(Kiryushin, 2019; Loucif, 2020; Malti, 2016). 

 

Finally, the chapter re-examines the case discussed in the previous chapter which highlighted the 

French ban on hydraulic fracturing. In this context, the analysis highlights the French 

government’s decision to ban shale gas extraction within French territories, while allowing 

French-incorporated hydrocarbon companies, including Total, to operate in Algeria. This chapter 

is relevant and important to the UK context as it considers the possible development of a 

comprehensive law to extend a country’s ‘duty of care,’ here examining the legal potential of 

France’s Duty of Care Act with arguable application to the case of multinational Total’s 

operations in Algeria. 

10.3. Methodology 

Figure 10-1 Schematic of Chapter 10 methodology 

 

 

As there is limited scholarly literature on the current and on-going issue of public dissent related 

to shale gas extraction in Algeria, grey literature, including news reports and analysis and reports 

Validation & conclusions: Triangulation to validate & extend research; application to UK; 
recommendations

Additional literature review: Analysis of Algeria in context of relationship to France

Literature review: Scholarly review Algerian context, law; grey literature, including news media, 
environmental and industry reports, government documents, UN docs; translation from French
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produced by NGOs, industry, and others, is included here to gain an understanding of the 

historic, current and future state of shale gas development and public attitudes toward it. 

Additionally, as the chapter considers the government’s changing laws to attract investment as 

well as impacts of the French Duty of Care Act, a review of relevant legal documents also forms 

an important part of the methodology. A case study methodology is employed (Bartlett & 

Vavrus, 2017; Tellis, 1997; Yazan, 2015; Yin, 2014). 

10.4. Algeria: A Case Study 

Geographically, Algeria is the largest country in Africa, with arid and semi-arid terrain and 

dropping aquifer levels and water stress, particularly in the Sahara (Mohammed & Al-Amin, 

2018; Stratfor, 2016; Zeroual et al., 2013; Zirguini, 2016). Oil and gas have dominated the 

country since their discovery in the 1950s during French colonial occupation (Boersma, 2015). 

Most hydrocarbons are located in the dry South—a large territory with about 85% of the land 

mass but less than 9% of the population (Crisis Group, 2016).  

 

Algeria has been slow to move away from dependence on subsidized fossil fuels for export 

income and domestic use (Boersma et al., 2015; Bourajou et al., 2020; Chekouri et al., 2017; 

Cherikh & Karagiannis, 2019). But as oil and gas prices have dropped in the international 

marketplace, the government has begun to promote development of renewable energy, with 

potential resources including solar, wind, geothermal, biomass and hydropower (Algerian 

Government, Ministère d’Énergie, n.d.; Bourajou et al., 2020; Bouznit, 2020; Stambouli et al., 

2012). The first phase of the government’s renewable energy plan (2015-2020) is producing 

4,525 MW, with projected production by the end of 2030 of 22,000 MW; the plan for renewables 

is supported through legal frameworks and a designated fund of 1% of annual oil royalties as 

well as a tax imposed on gas flaring by hydrocarbon companies (Algerian Government, 

Ministère d’Énergie, n.d; Bouznit, 2020). While the government supports the improvement of 

renewables in Algeria’s energy mix, the energy transition will take considerable time to bring to 

scale—especially as the government continues to emphasize and promote its supplies of fossil 

fuels (Bourajou et al., 2020; Bouznit, 2020). 
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Algeria still has one of the least diversified economies globally, despite several economic reform 

efforts (Boersma et al., 2015; Chekouri et al., 2017; Toumache et al., 2014). The International 

Monetary Fund (IMF) estimates that hydrocarbons comprise around 96% of Algeria’s total 

export income (IMF, 2018). At the same time, domestic consumption of natural gas is increasing. 

The International Energy Agency (IEA) reported that Algeria’s total energy consumption rose 

364% between 1990 and 2018 (IEA, n.d.). Strong domestic demand is arguably influenced by 

subsidies on hydrocarbon-derived products, as well as favourable regulation that keeps natural 

gas and electricity prices low (Boersma et al., 2015; Ouki, 2019).  

 

Algeria’s shale gas potential  

 

A 2013 study by the US EIA—the most comprehensive study of potential resources to date—

estimated that Algeria has the world’s third largest risked40 reserve of shale gas, after China and 

Argentina, with 707 tcf (US EIA, 2013). The estimates may change as more data from further 

exploration and analysis becomes available. Potential resources are located in the seven basins of 

the Silurian Tannezuft Shale and Devonian Frasnian Shale formations (Figure 10-2) (US EIA, 

2013). Geology poses challenges as the location of potential sites is remote and reserves are at 

greater depths than wells developed in the US, although Algeria has existing infrastructure and 

experience due to its history with conventional hydrocarbons (Boersma et al., 2015). 

Development of these shale reserves for an economic solution is further complicated because of 

the comparatively rapid rate of depletion of unconventional wells, combined with the challenge 

of water scarcity—as discussed previously, a commodity needed in large quantities for extraction 

(Aissaoui, 2016; Boersma et al., 2015; Sovacool, 2014; Stratfor, 2016; Zerguini, 2016). 

 

 

40 “The risked oil and natural gas in-place estimates are derived by first estimating the volume of in-place resources 

for a prospective formation within a basin, and then factoring in the formation’s success factor and recovery factor. 

The success factor represents the probability that a portion of the formation is expected to have attractive oil and 

natural gas flow rates. The recovery factor takes into consideration the capability of current technology to produce 

oil and natural gas from formations with similar geophysical characteristics.” (EIA, 2013). 
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To date, only limited exploration of proposed sites has been carried out so the full potential for 

development is not clear (Achy, 2013; Aczel et al., 2018; Belakhdar, 2019; Boersma et al., 2015; 

Chikhi, 2019; Ouki, 2019). 

 
Figure 10-2 Algeria's oil and gas basins 

  
Kadri et al., 2017 
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Shale gas and the wider North African context 

 

There were widespread protests in Algeria in 2011 and 2012 against rising food prices, 

corruption in the government, high levels of unemployment, and more—inspired by those taking 

place across North Africa and the Middle East during the period of uprisings known as the Arab 

Spring —which the government controlled by increasing spending, including raising product 

price subsidies and government salaries (Belakhdar, 2019; Boersma et al., 2015; Chekouri et al., 

2017; Layachi, 2013; Ouki, 2019). It has been argued that Algeria’s government was able to 

survive this period of regional unrest as it “...in effect, buy[s] social quiet with financial rewards” 

(Volpi, 2013, p. 104).  In order to manage dissent and maintain regime stability, the government 

thus needed to find ways to raise additional revenues, leading to interest in the potentially 

lucrative shale reserves (Boersma et al., 2015; Nyadera & Agwanda, 2019).  

 

National hydrocarbon company Sonatrach and global partners 

 

Algeria’s national hydrocarbons company, Sonatrach, was founded in 1964, the year after 

independence from France, with the goal of protecting Algerian interests and ensuring that 

“…gas and oil would be used to benefit Algeria first and foremost” (Boersma et al., 2015, p. 4). 

The decision by Sid Ahmed Ghozali, then director of Sonatrach, to join the Organization of 

Petroleum Exporting Countries (OPEC) in 1969, resulted in the gradual nationalization of 

foreign oil and gas holdings, including those of French companies (Hunt, 1992; La Sueur, 2013). 

While Algeria thus asserted control over its hydrocarbon industry, technical and investment 

partnerships from foreign enterprises were still needed, notably from French firms. As part of the 

final agreement for independence, France committed to continued assistance in developing 

Algerian industry, including hydrocarbons (Henry, 2004; Hunt, 1992; Loucif, 2020; Lowi, 2004; 

Lowi, 2009; Ouki, 2019; Pickles, 2015; Smith, 1975).  

 

France and Algeria recently have begun moving toward better economic and political relations, 

after a contentious post-colonial period. French President Emanuel Macron visited Algeria in 

December 2017, with a message conveying hope for a stronger relationship, including a call for 

joint economic investment: “I come back in the spirit of a friend of Algeria, a constructive 
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partner who wants to strengthen our ties … to build on an already deep relationship”41 (El 

Watan, 2017). Excluding the hydrocarbon industry, France is currently the most significant 

investor in Algeria, and as of 2017, was Algeria’s second largest trading partner, behind China, 

but French exports to Algeria have been falling with increased competition from other European 

countries and China (France Diplomatie, n.d.).  

 

Sonatrach began exploring for shale gas in January 2013; however, there have been significant 

challenges to commercial development, including the outbreak of a well-publicized protest 

movement, beginning in Ain Salah (or In Salah) in the Sahara near the drilling test sites 

(Boersma et al., 2015; Cochrane, & Hamouchene, 2019; Hamouchene, 2020). Moreover, there is 

uncertainty over future demand for shale gas as potential markets (such as those in Southern 

Europe) move away from dependence on fossil fuels and toward renewable energy sources 

(Gracceva & Zeniewski, 2013; McGlade et al., 2013; Reed et al., 2019). Additionally, in order to 

develop shale gas, Sonatrach must attract global partners with technical expertise and financial 

backing, which has proven difficult (Benterki & Bougriou, 2018; Grounga et al., 2016; Musso, 

2017).  

 

Algeria both needs foreign investment and expertise and is suspicious of foreign involvement, 

particularly that of France (Boersma, 2015; Gall, 2015). There have been protests related to use 

of French hydraulic fracturing technology and support in the hydrocarbon industry in Algeria, at 

the same time that fracking was prohibited within France (Aczel et al., 2018; Belakhdar, 2019; 

Butcher, 2014; Ouki, 2019). Protestors have expressed distrust and “fear France will get too 

much control over [Algeria’s] energy sector” (Chikhi, 2019). Hydrocarbon extraction is clearly a 

contentious issue with wide differences in attitude among different segments of the population. 

For example, development is viewed positively by the Algerian Government whose members 

have historically gained personally from development of resources; on the other hand, local 

populations near fracking sites tend to view the technology negatively as they have arguably not 

benefited from international partnerships but face high levels of unemployment and poor living 

conditions despite the country’s hydrocarbon-based wealth (Akacem et al., 2020; Belakhdar, 

 
41 « Je reviens dans l’état d’esprit d’un ami de l’Algérie, d’un partenaire constructif qui souhaite renforcer nos 
liens…pour faire fructifier une relation déjà dense. » 
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2019; Cochrane & Hamouchene, 2019; Layachi, 2013; Lowi, 2004; Lowi, 2009; Ouki, 2019; 

Seddiki & Kiheli, 2019). 

 

10.5. Developing Public Opposition to Fracking 

In 2011—the same year that France banned hydraulic fracturing under the Loi Jacob, as 

discussed in Chapter 9—Energy Minister Youcef  Yousfi said of Algeria’s unconventional gas 

reserves that “...evaluation... indicate[s] that the potential is at least comparable to the major 

plays known in the United States” (McAllister, 2011, n.p.). In 2012, Sonatrach announced plans 

to invest significant funds over a five-year period for research and in that same year drilled 

exploratory test wells in the Sahara’s Ahnet Basin (El Watan, 2012; Zerguini, 2016). Public 

opposition to exploratory drilling began in July 2012 in Ain Salah near proposed sites, with 

petitions, residents sharing knowledge on hydraulic fracturing within the community and the 

beginnings of public protests (Malti, 2016; Serraï, 2020).  

 

In 2013, the Algerian National Assembly considered a new law to amend the 2005 Hydrocarbon 

Law to encourage foreign investment in hydrocarbons by improving the tax structure and 

simplifying regulation (Loucif, 2020). Yousfi addressed the Assembly, making clear the 

government’s position on expanded fossil fuel development:  

 

 “We must ignore those who pollute the world and demand then that we preserve the 

 environment...ignore the voices coming from overseas calling on us to abstain from 

 exploiting unconventional hydrocarbons under the pretext of the nefarious 

 consequences on the environment and on the country’s reserves of water” 42 (Zerguini 

 2016, para. 43, quoting Yousef Yousfi). 

 

The new hydrocarbons Act, Loi n° 13-01, which entered into force 9 March 2013, made 

exploration for and eventual development of shale gas by hydraulic fracturing in Algeria legal, 

 
42 « Nous devons ignorer les propos de ceux qui polluent le monde et nous demandent ensuite de préserver 
l’environnement… ignorer les voix émanant d’outre-mer appelant à s’abstenir d’exploiter les HNC sous prétexte de 
leurs conséquences néfastes sur l’environnement et sur les réserves du pays en eau » (Zerguini, 2016, para. 43). 
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“...subject to approval by the Council of Ministers” (Algerian Government, Loi n° 13-01, Art. 

23, p. 19): 

 

 “The exercise of related activities and the exploitation of clay geological formations 

 and/or  impermeable or very low permeability shale (shale gas or shale oil) using 

 hydraulic fracturing techniques are subject to approval by the Council of Ministers.” 43 

 

Under this new law, Sonatrach was mandated to hold the controlling interest of at least 51% of 

all projects, with the rest to be determined through negotiations with foreign partners (Algerian 

Government, Loi n° 13-01; Loucif, 2020). (Under the 2019 Loi n° 19-13, which will be 

discussed in more detail later in this chapter, Sonatrach has retained its mandated controlling 

interest of at least 51%.) Importantly, the law was approved without public debate, and 

apparently no consultation with scientific experts or local communities (Ais et. al., 2013). 

Opponents claimed it was written too quickly and likely to unfairly benefit foreign enterprises, 

disadvantaging ordinary Algerians (Zerguini, 2016). Public concern was immediate over the 

implications of this hydrocarbons’ law that allowed a practice many viewed as hazardous to 

public and environmental health; there was further concern over the lack of transparency in the 

decision-making process that led to the law’s passage (Zerguini, 2016).  

 

Journalist Mehdi Bsikri offered his opinion on why Algeria was preparing to frack for shale gas 

and oil at the same time that hydraulic fracturing was banned in France, explaining that  

 

 “Civil society in the West has forced some governments to ban fracking, but these 

 governments do not hesitate to go to countries…such as Algeria to exploit it….Marketing 

 conferences are being organized to promote shale gas… Multinationals encourage 

 Southern countries to exploit shale gas while hiding the negative consequences on the 

 economy and the environment” (Hamza, 2013, n.p.).  

 

 
43 « L'exercice des activités relatives et l'exploitation des formations géologiques argileuses et/ou schisteuses 
imperméables ou à très faible perméabilité (gaz de schiste ou huile de schiste) utilisant les techniques de 
fracturation hydraulique est soumis à l'approbation du Conseil des ministres. » 
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Bsikri described the risk to the water table, explaining that as Algerian water basins are highly 

inter-connected, the damage can spread, potentially affecting agricultural areas at a distance from 

shale gas sites (Hamza, 2013).  

 

The French context: France’s ban on unconventional hydrocarbons  

 

Recall that France under President Nicholas Sarkozy instituted a ban on unconventional shale 

gas on 13 July 2011, which cancelled exploratory licenses, including those of Total. (Baudet, 

2013; French Government, Loi n° 2011-835). Sarkozy’s successor, François Holland, applying 

the precautionary principle, confirmed in September 2012 his intention to continue the ban, and 

ordered applications for exploration permits to be rejected following the precautionary principle 

because “[i]n the present state of our knowledge, no one can say that the exploitation of shale gas 

and oil by hydraulic fracturing, the only technique now known, is free from serious risks to 

health and the environment44” (Parienté, 2012).  

 

But then in December, Holland on a visit to Algeria apparently quietly signed an agreement with 

former President Abdelaziz Bouteflika to allow French researchers to conduct research there on 

future unconventional shale (Richon, 2012). Evidence to support this agreement is provided by 

the fact that French Minister of Foreign Affairs Laurent Fabius announced to a small group of 

journalists in Paris, also in December shortly before Holland’s trip, that the two countries would 

soon sign an agreement to allow French research in Algeria on shale gas (Revol, 2012). The 

uncertainty over whether an agreement was in fact signed, and lack of an official announcement, 

highlights the lack of transparency related to French-Algerian shale gas projects and underscores 

reasons for public distrust over the intentions of both governments. Six months later, in July 

2013, Holland confirmed the ban within French territory, saying: “While I am president, there 

will be no shale gas exploration45” (Baudet, 2013). On 11 October 2013, the ban was confirmed 

by France’s Constitutional Court (n° 2013-346 QPC) (French Government, Conseil 

Constitutionnel, 2013). Not surprisingly, in Algeria there was anger that French firms prohibited 

 
44 « Dans l'état actuel de nos connaissances, personne ne peut affirmer que l'exploitation des gaz et huiles de schiste 
par fracturation hydraulique, seule technique aujourd'hui connue, est exempte de risques lourds pour la santé et 
l'environnement »  
45 « Tant que je suis président, il n'y aura pas d'exploration de gaz de schiste »  
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from hydraulic fracturing in France could instead legally move this “experimental” activity to 

Algeria (Hadley et al., 2015, p. 135; Rivetti & Cavatorta, 2018). The government’s plan to 

develop shale resources without considering the concerns of those living near potential sites 

became the focal point of protests, demonstrating how a lack of transparency, meaningful public 

discourse and disregard of community attitudes have the potential to destabilize an entire country 

(Rivetti & Cavatorta, 2018). Moreover, the resulting protest movement arguably demonstrates 

the important need for wider public engagement and research on community perspectives. 

 

The Algerian context 

 

Nearly two-thirds of Algeria’s population is under thirty, and among this group, unemployment 

is high, particularly in the oil- and gas-rich areas of the Sahara (Achy, 2013; Belakhdar, 2019; 

TSA Algeria, 2017). Further, Algerians have experienced a decline in quality of education and 

healthcare, and other services, as hydrocarbon revenues have dropped (Achy, 2013). There is a 

perception that the country’s hydrocarbon resources do not benefit local people but only 

Algeria’s elite along with foreign investors (Achy, 2013; Belakhdar, 2019; Rivetti & Cavatorta, 

2018). According to Achy (2013, p. 3), the Algerian Government has historically relied on 

hydrocarbon revenues to  

 “…finance a system of generous social transfers that benefit almost every Algerian: 

 households, civil servants, war veterans, gas and electricity subscribers, car owners, 

 farmers, public housing beneficiaries, unemployed youth, entrepreneurs, import 

 operators, contracting companies involved in public projects, artists...[but]...this system 

 cannot be sustained indefinitely. If left untreated, latent grievances threaten to rapidly 

 escalate into political demands and jeopardize the regime’s stability.”  

Declining revenues and rising domestic needs for energy, an ailing president no longer perceived 

to be in control, blatant disregard for the concerns of the public over gas development, and the 

perception that the workers of the Sahara supply the labour but do not receive the benefits, 

arguably provided the recipe for mass demonstrations (Belakhdar, 2019; Chapelle & Petijean, 

2015). As petroleum prices fell in 2014, the government-initiated austerity programs that further 
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weakened the economic position of those less well-off, leading to yet more public anger 

(Belakhdar, 2019; Oumansour, 2019).  

 

Long-time President Bouteflika, who had not spoken in public since he suffered a stroke in 2013, 

was elected to a fourth term in 2014, but even at that time there was concern that he was not able 

to run the country and speculation about who was really running the country (Nyadera & 

Agwanda, 2019; Belakhdar, 2019; Guenfanfa, 2019; Le Monde, 2014). Additionally, in this 

period “[h]igh-level corruption investigations reached a new, but ultimately inconclusive, 

frenzy” adding to the tension between Algerians and their government (Porter, 2015, p. 79). 

 

Against this background, in December 2014, Yousfi announced that Sonatrach, with partner 

Total, had begun test drilling for shale gas near Ain Salah, with “very promising” results 

(Boersma et al., 2015, p. 11; Chapelle & Petitjean, 2015; Crisis Group, 2016). People living in 

the region only learned about the drilling from reports in the news, while apparently even local 

government officials were unaware of the tests (Crisis Group, 2016; Rivetti & Cavatorta, 2018). 

A protest response mobilized quickly, directed particularly at the government for allowing Total 

to employ hydraulic fracturing at the same time it was prohibited within France.  

 

 “Mobilisation was spontaneous, the result of high levels of education, particularly about 

 the hydrocarbons sector; a traditional environmental consciousness, especially among 

 women; and social media forums like Facebook, which spread information on fracking 

 risks. That the authorities permitted the French company Total to test unconventional 

 extraction techniques outlawed in France was met with acute resentment in In Salah, 

 partly because the area previously had been used as a laboratory for testing new and 

 dangerous technology, including French nuclear weapons in the 1960s” (Crisis Group, 

 2016, n.p.).  

 

The protest that developed in the Sahara is an arguable example of community members 

becoming ‘reluctant activists’ similarly to those described as initiating and participating in 

protests in Lancashire, England, and the Gard, France (Gullion, 2017). As in Lancashire, the Ain 

Salah protests involved significant numbers of women from the community (see figure 10-11).  
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Residents of the Sahara are particularly sensitive to the issue of technological experimentation as 

France had conducted nuclear tests in the region (Belakhdar, 2019; Danesi et al., 2008 Longeray, 

2015; Rivetti & Cavartorta, 2018). These tests are well-remembered by residents as a French 

colonial abuse of authority that put Algerians carelessly at risk for the sake of what they 

considered French ‘experimentation’ (Belakhdar, 2019; Lamri, 2015). Moreover, near Ain Salah 

in the 2000s, a joint venture that included UK-headquartered hydrocarbon company British 

Petroleum with Sonatrach developed an experimental project to sequester CO2 underground, 

with reassurances made to the public that there was no risk of polluting the aquifer due to the 

advanced technology used; however, satellite imagery subsequently showed that there was 

indeed substantial leakage and problems with the storage method (Chapelle & Petijean, 2015).  

 

In 2015, protestors confronted both the Algerian Government and multinationals viewed as 

collaborating in experimental shale explorations (Belakhdar, 2019). Protestors in Ourgla 

described the “... continuity between French colonialism and the shale gas project, framing it as a 

neocolonial project…” (Belakhdar, 2019, p. 433). This issue is important as hydrocarbon-rich 

communities in developing nations have been demonstrated to bear the brunt of human rights 

violations, particularly in the period of post-colonialism (Azubuike & Songi, 2020).  

 

Yousfi, in trying to quell public opposition that caught him off-guard by its strength, spoke to 

activists—many quite knowledgeable about the technique of hydraulic fracturing due to their 

employment in the hydrocarbons industry—claiming their opposition to unconventional 

development was because they did not understand the process; his perceived condescension 

added to their anger (Crisis Group, 2016). And when the government argued that there was no 

danger in hydraulic fracturing, local people had the experience and knowledge to contradict 

those claims: 

 

 “Many people in In Salah work in the oil and gas industry, so they have their own 

 experts. When the Algerian state wanted to bring its own people to explain that 
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 hydraulic fracturing was safe, the citizens had the skills to thwart them46” (Maoubouté, 

 2016). 

  

On 4 January 2015, several thousand protesters at Ain Salah demanded a stop to shale gas 

development “…waiting proof of the absence of harm,”47 while the government and Sonatrach 

claimed that the environmental impacts of the fracked wells would not be significant or at least 

not more than with conventional development (Le Monde, 2015). The protesters expressed anger 

that those in the region were doing the work and suffering potential consequences, but the gas, 

water and electricity were going abroad or to other parts of Algeria, while not benefitting the 

region where the resources were located and work was being conducted (Le Monde, 2015; 

Rivetti & Cavatorta, 2018). When the head of Sonatrach, Said Sahnoun, despite opposition, 

announced in February, that shale gas operations would continue, protesters responded by 

blocking an apparent exploratory site at Dar Lahmar (Lamri, 2015). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
46 « Beaucoup d’habitants d’In Salah travaillent dans le secteur des hydrocarbures. Ils ont donc leurs propres 
experts. Quand l’État algérien a voulu amener les siens pour expliquer que la facturation hydraulique ne présentait 
aucun danger, les citoyens avaient les compétences pour les contrecarrer. »  
47 « …en attendant des preuves sur absence de nocivité »  
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Figure 10-3 Protest in Ain Salah against fracking 

 
Nejma Rondeleux (Flickr), 2015 

 

10.6.  Lack of Government and Industry Transparency  

The government declared a suspension on hydraulic fracturing in Ain Salah in 2015, arguably in 

response to public opposition (Ouki, 2019).  

 “This unexpected reaction from the local population led to the suspension of the In Salah 

 operation and prompted public debate and the media coverage of information on the 

 exploration and potential development of Algeria’s unconventional shale resources. 

 However, despite social resistance/opposition, the government kept the shale gas 

 alternative on the back burner and re-introduced it as part of its new energy policy” 

 (Ouki, 2019, p. 7). 

Then in January 2016, Sonatrach abruptly announced it was halting shale gas activities as the 

price of oil had fallen significantly, along with that of shale gas, while shale gas exploration had 
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become more expensive than that of oil (DZ Breaking, 2016; Maoubouté, 2016). It is unclear 

whether shale gas had actually been halted, as the government clearly had not abandoned the 

intent to pursue shale resources (Ouki, 2019). Sonatrach’s 2018 plan for future development, for 

example, makes clear the intended role of shale gas in Algeria’s energy balance (Ouki, 2019). 

 

An issue among protesters was the lack of transparency in decision-making within both the 

government and Sonatrach. According to one activist, the protesters do not “believe in the [2016] 

suspension, which is announced as temporary anyway” and that before the previous operation by 

Sonatrach and partners, residents knew nothing until “they started the drill” (Maoubouté, 2016).  

In February 2017, after public demonstrations, Prime Minister Abdel Malek Sellal announced 

that “shale gas is not on the current agenda – we are thinking about it” [emphasis the author’s] 

and claimed that this policy change was “to reassure our people in the south” (Middle East Eye, 

2017).  

 

French hydrocarbon company Total in Algeria 

 

Total, which has operated in Algeria since 1952 (before independence), received a license in 

2009 to explore for shale gas at Ahnet (Dubessy, 2009). Total had planned to begin commercial 

drilling in 2015, but after well-publicized demonstrations, the company abruptly abandoned the 

Ahnet project, and has since claimed it is no longer involved in shale development in Algeria, 

but there is public distrust about the company’s true intentions (Chapelle & Petitjean, 2015).  

 

Many residents in Algeria’s southern Sahara believed that Total had already been more directly 

involved in exploratory drilling than publicly acknowledged (Chapelle & Petijean, 2015). 

‘Officially’ Sonatrach was responsible for the exploratory shale gas drilling project in the area, 

but there has been suspicion that Total was itself actively involved (Chapelle & Petijean, 2015). 

In January 2015, Total announced that it had not been there [at the drilling sites] for the “prior 

six months,” under its “permits of exploration,” arguably confirming that it had been working 

there previously (Chapelle & Petijean, 2015, p. 3). In 2018, Muriel Ressiguier, a legislator in 

France’s Assemblée Nationale, formally questioned French involvement in shale gas 

development and construction of a pipeline to bring gas from Algeria through Spain to France 
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(Assemblée Nationale, 2018). Her address seemingly confirmed, for the record, that Total was 

involved in shale development in Algeria, as it was not contradicted when posed:  

 

 As the minister knows, gas extraction is already being done in Algeria through hydraulic 

 fracturing. It cannot be acceptable for the countries of the European Union, which 

 do not  allow shale gas extraction in their countries because of the multiple risks that 

 this entails, to turn to Algeria to produce it, leaving the country to bear the risks and 

 ecological aberrations that are related to this type of extraction (in particular the 

 pollution of the water table in regions where the lack of water is severe)! This goes 

 against the North/South cooperative relations as it must be  conceived and built: 

 respectful, supportive, economically, socially and ecologically responsible 

 (Assemblée Nationale, 2018). 

 

On 24 February 2015, then-President Bouteflika, ignoring public opposition, marked the 44th 

anniversary of the nationalization of Algeria’s hydrocarbon industry, proclaiming: “shale gas is a 

gift from God” (Sassi, 2015). 25,000 protesters demonstrated in Ain Salah in response, with 

other protests in cities throughout Algeria (Dris, 2016). Bouteflika’s successor, President 

Abdelmadjid Tebboune, made clear the position of the Algerian Government on shale 

development five years later in 2020, mirroring Bouteflika’s words by saying, “[shale gas is] a 

wealth that God has given us, why deprive us of it?” (El Watan, 2020).   

Despite attempts to diversify the energy sector, Algeria is still heavily dependent on fossil fuel 

revenues (Bélaïd, 2017). In October 2017, Prime Minister Ahmed Ouyahia encouraged 

Sonatrach to restart exploratory drilling that had been suspended following protests (Rehman, 

2017). Sonatrach announced in the same month that it would support, and encourage the 

government to support, a new amendment to the hydrocarbons law to attract foreign investment, 

with the aim of increasing export revenues that had been falling due to global energy price drops 

(Chikhi, 2017). Total signed an agreement in 2017 with Sonatrach to strengthen their 

“comprehensive partnership” in exploration and production, and as recently as October 2018 

signed further agreements confirming and extending the partnership, including an announcement 

of a concession for joint development of a gas field in the Tin Fouyé Tabankort (TFT) Sud (Total 
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S.A., 2018). While international oil and gas companies are needed as investors and partners, as 

Algeria does not have the technical ability or resources to carry out shale development alone, the 

regulatory framework has historically favoured Sonatrach (Azubuike et al., 2018).  

10.7. Government Encourages Foreign Partners 

On 11 December 2019 another amendment to the hydrocarbons law (Loi n° 19-13) was enacted 

to add tax incentives and revise contractual terms to make them yet more favourable to foreign 

investment (Algerian Government, Loi n° 19-13; Sahbani, 2020). This was in response to falling 

income from oil and gas, at the same time that the government was attempting to manage civil 

unrest and protests (Elliott, 2020). Foreign companies have continued to argue that the 

environment is not conducive to investment and have withdrawn from partnerships—or been 

reluctant to enter new partnerships—thus worsening the decline in export revenue (Azuibuike, 

2018). The government hopes the passage of this new law will encourage development of new 

shale gas fields, despite widespread protests against the provisions contained in the Act that 

appear to favour foreign companies (Elliot, 2020; Slimani, 2019).  

 

Legal framework for foreign companies 

 

When Algeria nationalized oil and gas operations in 1971, a regime for regulation guaranteed 

national hydrocarbons company Sonatrach a majority share of developments (Hunt, 1992; La 

Sueur, 2013). Despite changes in hydrocarbons laws, this arrangement continues. It has been 

argued that the legislated requirement to maintain 51/49 investment preference for Sonatrach 

“hampers market access for foreign small and medium-sized enterprises (SMEs), as they often 

do not have the human resources or financial capital to navigate the complex requirements” (US 

Department of State, 2018, n.p.). This challenge may lead to imbalances where communities 

have little power in the face of large multinationals. Currently, foreign companies in dispute with 

Sonatrach have recourse to international arbitration, rather than the Algerian court system—

arguably helpful in navigating Algeria’s complex and frequently changing regulatory 

environment (Laghouati & Annad, 2019; Sahbani, 2020; US Department of State, 2018).  
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The current status of Algeria’s shale gas plans 

 

Abdelmadjid Tebboune became President in December 2019, following the resignation the 

previous April of Abdelaziz Bouteflika amidst widespread protests (Nyadera & Agwanda, 

2019). Youcef Yousfi, former Minister of Energy and Mines, and the object of significant protest 

as a representative of the power elite that ignored public anger over the government’s lack of 

transparency in its hydrocarbon laws, was convicted of corruption at the end of 2019 (currently 

under appeal) along with several other members of Bouteflika’s inner circle (Jeune Afrique, 

2020; Reuters, 2019). Perhaps this marks a hopeful change in how Algeria’s leadership will 

address corruption and transparency in governance, and arguably lead to building more 

confidence and legitimacy in the eyes of international partners and local populations.  

 

At the end of 2018, former head of Sonatrach Abdelmadjid Attar forecast that Algeria’s oil and 

gas revenues would fall and as a result: “Developing shale gas is no longer a choice for Algeria. 

It is an obligation” (The Arab Weekly, 2018). Currently, tension remains between the pressure to 

develop resources to maintain income levels and ensure stability, and the significant 

environmental and social impacts, which have led to widespread protests on grounds of social 

justice and concern over environmental and health implications of development. Algeria’s 

decisions related to unconventional hydrocarbons are closely linked with the current political 

environment and arguably the unknowns of a new president who has only been in office a few 

months, as well as the global economic impacts of the COVID-19 pandemic. Despite the new 

amendment to the hydrocarbons law, foreign partners may still be difficult to attract, given the 

country’s political and economic uncertainties (Aczel et al., 2018; Azuibuike, 2018; Belakhdar, 

2019; Chapelle & Petitjean, 2015; Longeray, 2015; Rivetti & Cavartorta, 2018; Sahbani, 2020).  

 

While protests in Algeria have largely been peaceful, with some exceptions, potential partners 

are arguably aware of the potential for violence directed at foreign enterprises. Amenas, the 

largest wet gas site in Algeria, is developed jointly with Sonatrach, and foreign partners from the 

UK, Norway and Japan (Armstrong, 2014; Rivetti & Cavatorta, 2015). A horrific terrorist attack 

was carried out there in January 2013 that killed 40 people, with lingering effects on foreign 

willingness to invest (Krauss, 2016; Rivetti & Cavatorta, 2015). After a second attack on the 
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same facility, a statement issued by those claiming responsibility, said they intended to dissuade 

the development of shale as well as fight a “war on the interests of the crusaders” (Crisis Group, 

2016, n.p.). Armstrong (2014, p. 16) says that at the time there was a growing and peaceful 

movement focused on the “[e]xtractive industries in southern Algeria…” She contends that the 

2013 attack at Amenas, while not connected to the largely peaceful social movements that were 

gaining strength at the time, points to the danger of potential radicalization: “These movements 

are not in and of themselves radical, but reflect a growing disenchantment with the Algerian 

state’s ability to fulfil the functions expected of it in the south, such as providing employment 

opportunities and development, and curbing corruption” (Armstrong, 2014, p. 15; Rivetti & 

Cavatorta, 2018). 

 

The importance of human rights mechanisms in the Algerian context  

 

This thesis has discussed the growing evidence that shale gas extraction technologies pose risks 

to the environment, human and animal health, climate change, and significant social impacts 

including demonstrated increase in crime and violence near production sites, and more, with 

vulnerable populations particularly at risk (Atkinson, 2018; Howarth, 2019; Ibarzábal, 2018; 

Short & Szolucha, 2019; Sovacool, 2014; Sacks et al., 2020; Stretesky et al., 2018; Stretesky & 

Grimmer, 2020; Szolucha, 2018b; Theodori, 2018; Theodori, & Podeschi, 2020). Thus, it can be 

argued that environmental health is inherently linked to quality of life and human rights. Chapter 

11 will further make the case for a human rights framework to analyse and regulate potential 

risks of hydraulic fracturing. (For an expanded discussion on fracking and human rights see also 

Aczel & Makuch, Oregon Tribunal; Aczel & Makuch, 2018, Szulucha Chapter.) There is a 

significant body of international law that can arguably be applied to the case of hydraulic 

fracturing, with a brief discussion of a few relevant instruments below: 

 

For example, a 2018 report presented to the UN Human Rights Council proposed a series of 

principles on human rights and the environment, and outlined obligations of states (Knox, 2018). 

The African Charter on Human and Peoples’ Rights specifies the right to access to information 

as well as health (African Commission on Human and Peoples’ Rights, 1981). These 

internationally recognized rights, among others, make clear the importance of the right to health 
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and are thus significant in the context of fracking, especially in the most water-stressed regions 

globally, including Algeria. Human rights mechanisms arguably have the potential to provide a 

legal and moral remedy in cases where there may be an asserted power imbalance between local 

communities and the extractive industries partnering with government or policy makers. There is 

thus a case for developing a human rights-based approach to mitigate impacts that may result 

from unconventional shale gas development, such as the risk for destruction of livelihood, 

contamination of water, lack of access to clean food, lack of shelter through displacement, and 

other human rights, notably in the case of vulnerable communities in the Sahara (Azubuike et al., 

2018; Azubuike & Songi, 2020; Finkel et al., 2013; Short et al., 2015). 

 

Balancing human rights protections with the right to energy 

 

The right to energy needs to be considered as well in the Algerian context, as lack of access to 

modern sources of energy can also lead to human rights violations, including health impacts, 

reduced access to education, and more (Sovacool et al., 2016). A significant part of the Middle 

East and North Africa (MENA), including Algeria despite government energy subsidies, remains 

dependant on “non-commercial fuels like coal dust, wood, animal dung and crop residues for 

cooking, lighting, heating, and commercial activities” (Olawuyi, 2020, in press). To this end, 

there is an arguable role for development of robust international regulation and mechanisms with 

a focus on human rights, in order to promote access to lower carbon, safer and more diverse 

renewable energy sources that can be accessed by vulnerable populations (Olawuyi, 2020, in 

press).  

 

Algeria in a global context 

 

This thesis highlights the importance of—and potential risks related to—the globalized nature of 

energy trade patterns. Environmental impacts, climate-changing emissions and pollution do not 

stay within arbitrary state borders. As introduced in Chapter 9 and further discussed below, the 

French Duty of Care Act is an approach for holding corporate entities accountable, but at present 

the law is limited to large enterprises and applies only to French-based companies. The case of 

Algeria is an important illustration of a country experiencing a ‘resource curse,’ where local 
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communities bear the brunt of negative impacts, the financial benefits of hydrocarbon extraction 

are not distributed equitably or fairly, decision-making processes leading to extraction are not 

inclusive of all stakeholders and a majority of the fossil fuels are exported to other countries, 

largely in the form of liquified natural gas (LNG) (Chekouri et al., 2017; Djeflat & Lundvall, 

2016; Wood McKenzie, 2019). 

 

Algeria became the first country to export LNG when it delivered an initial shipment to the UK 

in 1964 (Wood Mackenzie, 2019). Algeria currently has three LNG plants (Arzew, Bethioua and 

Skikda), with a majority of processed LNG exported to Europe, primarily France and the UK 

(Wood Mackenzie, 2019). A further exploration of LNG is outside the scope of this thesis, but 

the fact that a majority of hydrocarbons extracted and processed in Algeria are exported to other 

countries is significant.  

 

Opportunities: The French Plan of Care 

 

France in 2017, as explored in Chapter 9, became the first nation to pass a law to hold companies 

responsible for developing a detailed plan to anticipate and mitigate environmental and human 

rights risk both in their home country, and where they conduct business globally. Recall that the 

Duty of Care Act applies to French parent companies, and their subsidiaries, partners, and full 

supply chain, with more than 5,000 employees in France at the end of two consecutive years or 

10,000 world-wide (Loi no° 2017-399, Art L. 225-102-4). The Act requires firms to develop a 

‘plan of care’ that “shall include reasonable due diligence measures to identify risks and prevent 

serious violations of human rights and fundamental freedoms, the health and safety of persons 

and the environment, resulting from the activities of the company and those of the companies it 

controls…” (Loi no° 2017-399, Art L. 225-102-4).  

 

As this law is new, its impact is uncertain, but significantly, parties with an interest in 

activities—individuals or organizations broadly defined—have the right to require a company to 

respond to contentions that it has failed to identify potential risk to human or environmental 

rights, such as protection of factory workers, encroachment of rights of indigenous populations 

or environmental damage created by the activities of a French enterprise (Bright, 2018; Bright, 
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2020; Cossart et al., 2017). Recall that if the company does not respond or if the response is not 

satisfactory, the complainant has the right to sue in a French court of law, even if the alleged 

infraction occurred outside France, and further the firm may be liable for significant financial 

penalties if found to have violated the Act’s requirements. 

 

This Act may have potential application to the situation of Algeria, and hydrocarbon 

developments undertaken in partnership with French firms, notably Total. As discussed, 

individuals, communities, NGOs, or others can bring suit if they have standing as ‘interested 

parties’ for themselves or communities at risk for environmental or human health harm, or 

violations to rights of local communities, through potential actions of French-based companies 

and their partners. As described in Chapter 9, two complaints have recently been brought against 

Total for inadequate risk identification and management plans. The first was initiated by a group 

of NGOs against Total for developing a major hydrocarbon site within a natural park and 

biodiversity area in Uganda that put local communities at risk, and displaced Indigenous 

populations (Bright, 2020; Les Amies de la Terre & Survie, 2019). A second case has been 

brought against Total in 2020 by a collective of communities and environmental organizations in 

France over the argued inadequacy of its plan to address the climate change risk posed by its 

worldwide activities (Robert, 2020). Both cases have potential implications where governments 

or enterprises do not protect human rights or environmental rights. 

 

There is a clear need for further research on the role that this novel French law may play in 

mitigating human rights impacts in Algeria. But additionally, there is a need to develop 

participatory procedures related to hydrocarbon extraction and exploitation in Algeria, including 

citizen-driven mechanisms to represent community interests and ensure that companies—

throughout their entire supply chain—are operating with transparency and demonstrating that 

they have implemented a plan to minimize harm to environmental and human rights.  

10.8. Conclusion 

Chapter 10 explored the case of Algeria, a former French colony heavily dependent on 

hydrocarbons for internal energy needs as well as export income. Algeria’s governance 

problems—potential for corruption, perceived lack of legitimacy of central authorities by local 
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communities, lack of accountability and justice mechanisms, lack of local governance capacity 

and acceptance by the national authorities, lack of transparency and public ability to participate 

in decision-making, and more—are well-studied and confirmed by the analysis of shale gas 

regulation through the lens of the framework of good governance defined in Chapter 2. The 

identified failings of the governance framework led to potential environmental and public health, 

and human rights risk, potentially severe in the vulnerable region of the Sahara. Table 10-1 (also 

included within Table 2-4) identifies weaknesses of the governance structure and observed 

outcomes. 

 

Table 10-1 Principles of good governance and observed outcome 
 
Algeria § Justice. Algeria is not a signatory to the Aarhus Convention and 

has weak and opaque judicial mechanisms. This is both an 
impediment to foreign corporations and to local communities 
seeking justice. Demonstrated extreme power imbalances. The 
French Duty of Care Act may provide some relief in the case of 
French corporations doing business in Algeria 

§ Legitimacy. Close relationship between governing. 
entities/decision-makers and industry impeded optimal decisions. 
Governance demonstrably benefits those in power and industry 
while harming local communities. Protest movement developed 
due to lack of ‘legitimate’ involvement in decision-making. 
Arguable lack of democratic instruments in determining 
governance   

§ Transparency. Decisions and decision-making processes are 
opaque/not communicated to affected communities. Operations 
began in Sahara with no notice to local leaders or stakeholders 

§ Accountability. Multinationals who are not allowed to frack in 
countries of registration allowed by government to operate with no 
mechanism for redress of local damage to health or environment. 
Lacks mechanisms to dispute/appeal decisions. Limited access to 
environmental justice. Demonstrable corruption as national 
political decision-makers gain from supporting hydrocarbon 
productions. Impact of new government and recent corruption 
trials remains unclear 

§ Inclusiveness. Local communities with weaker power not 
consulted or included in decision-making 

§ Integration. Role of local governance not clear/not integrated in 
national governance  

§ Capability. Central government lacks understanding of potential 
local impacts leading to poor decisions; local government 
understands potential impacts but lacks capacity to make 
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decisions/influence decisions 
§ Adaptability. Extreme dependence on hydrocarbon income 

reduces ability to adapt to changing energy and environmental 
landscapes, as oil sources become depleted, climate changes effect 
local communities 

§ Human rights. Rights of local communities violated as they lack 
voice; potential damage to access to water, food, clean air and 
other environmental rights. Potential violation of vulnerable 
Indigenous populations, notably in the Sahara 

 

The southern Sahara is home to nomadic populations dependent on aquifers that feed oases; 

industrial shale development arguably threatens their livelihood and way of life, and is thus a 

crucial human rights issue (Achy, 2013; Azuibuike, 2018; Boersma et al., 2015; Chapelle & 

Pettijean, 2015). Algeria also is at risk for impacts from a changing climate and dropping rainfall 

levels (Blunden, 2019; Bouznit et al., 2020). Moreover, Algeria contends with significant air 

pollution that may further be exacerbated by industrialization associated with hydraulic 

fracturing (Azuibuike, 2018). There is further a lack of social acceptance or social license to 

operate in communities by shale gas operators—as judged by protests at exploratory drilling sites 

and the expensive need for security personnel to guard sites from terrorist attacks (Aissaoui, 

2016). Additionally, there is uncertainty about future global demand for shale gas (Butkovskyi et 

al., 2019; Chebeir et al., 2017; Few et al., 2017; Guerra, 2019).  

 

Algeria’s emphasis since independence has been on building and expanding its industrial 

infrastructure, notably that of its hydrocarbon industry with some limited emphasis on 

manufacturing and arguably less on frameworks for environmental protection (Aczel et al., 2018; 

Boudi et al., 2016; Mohammed & Al-Amin, 2018). There has been a more recent move toward 

environmental and biodiversity protections, including a national plan to combat desertification 

and protect coastal waters, as well as a strategy for management of implications of climate 

change (Ghafoul et al., 2019; Gherbi, 2012; Mihi et al., 2019). Additionally, Algeria has enacted 

legislation aimed at those in industry who pollute but “…there is not a long history of effective 

environmental legislation that adopts the polluter-pays-principle” (Yoshida, 2018, p. 23). A 

search of the literature reveals very little attention to the potentially harmful impacts of 

hydrocarbon development—arguably a result of the historic importance of the industry in 

Algeria’s economic development. The recent history of protest in Algeria points to redress 
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through demonstrations, due to lack of relief using other methods (justice or consultative 

approaches) on issues such as unemployment, access to education, housing, salary inequalities, 

political leadership change, corruption and more recently, perceived environmental risks 

associated with shale gas (Achy, 2013; Butcher, 2013; Cochrane & Hamouchene, 2019; Hadj-

Moussa, 2019; Rivetti & Cavatorta, 2018). 

 

The UK context: The Modern Slavery Act of 2015 

 

As has been discussed, the French Duty of Care Act might offer a legal remedy within the 

French court system for populations whose human rights have been violated—if violations stem 

from negligence of French-based companies to anticipate risks of their activities. The UK does 

not have a comparable law to address the worldwide environmental impacts of its large 

corporations. However, a step in the right direction was taken with the passage of the Modern 

Slavery Act in 2015. 

 

The Modern Slavery Act requires corporate transparency and due diligence in a company’s full 

supply chain but does not include environmental or climate change risks (Brack & Saunders, 

2017; Mantouvalou, 2018; Nolan & Bott, 2018; UK Government, Modern Slavery Act 2015; 

Voss et al., 2019). The Act requires a company to include a statement about what steps it has 

taken to make sure human trafficking is not taking place in any of its supply chains or within its 

own business. While the law is significant in holding a company accountable for its business 

activities related to labour worldwide, as well as those of partners, the law is more limited in 

scope than the French Duty of Care, that includes within its framework anticipating potential 

environmental risk to communities. A case can therefore be made that the UK should extend the 

scope of the Act or develop a new Act that incorporates scope for inclusion of environmental and 

climate change impacts.  

 

Algeria highlights a case where public opposition has only temporarily halted shale gas 

extraction. While there is a need for more data on the subject, a conclusion can be drawn that 

there are not yet adequate participatory or public engagement regimes in Algeria, despite 

significant public opposition. Furthermore, even though France, like other European Union 
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Member States, is actively changing regulations to reduce exploitation and use of fossil fuels, an 

argument can be made that until dependence on foreign imports is reduced, this can be viewed as 

a case of ‘NIMBY’ism, and with respect to the extractive industries operating in Algeria, a case 

of a post-colonial legacy with a need for remedy. 

  



 324 

Chapter 11. A Human Rights Framework for Citizen-Centred Recommendations 

 

“It is claimed that institutions derive their power from the people, but actually these two have 

moved further and further apart and only a major public initiative can try to build a bridge 

between the people and power.” 

 --Lelio Basso (Permanent Peoples’ Tribunal, n.d.) 

 

11.1. Discussion and Conclusion 

This final chapter draws conclusions from the preceding case studies, illustrated below (Figure 

11-1, recall also from the section on methodology, Chapter 3). Highlights of the central issues 

identified in each case and the foundational principles are re-examined here, and findings briefly 

summarised.  

 

Figure 11-1 The case studies 

 

 
Recall that Chapter 4 examined the conflict between the aim of the central UK Government to 

explore for and commercially extract unconventional shale gas in the interest of national energy 
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communities, as evidenced in the case of Lancashire. The analysis demonstrated an inadequate 

mechanism that lacked inclusiveness of community stakeholders in decision-making on an issue 

with risks of negative impacts on environmental and public health, quality of life and livelihoods, 

social fabric of the community, and more. As there was a perception that the central government 

was not transparent in policy enactment and had not considered the well-being of the 

communities in a meaningful way, citizens devised methods to exert influence over the 

conversation and decision-making. This notably took the form of collective action and an 

organized protest movement, initiated at the community level by ‘reluctant activists’ (Gullion, 

2017). Similarly, in France, a government intent on developing shale resources was viewed as 

lacking transparency in decision-making, not respecting the rights of local communities to 

participation and not requiring extractive industry to demonstrate social license to operate at a 

local scale. Here, too, communities used the power of collective protest when they considered 

that their interests were not protected fairly by a national government intent on energy 

development despite potential local impacts and concerns.  

 
The chapter on Algeria discussed the conflict between the plan of the national government to 

benefit from shale resources at an arguable cost to local health, environmental well-being, and 

the traditional way of life among residents of the Sahara. Local stakeholders perceived a lack of 

transparency as well as unfairness in decision-making, lack of justice and recourse to judicial 

procedures to contest fracking in communities and lack of access to information about proposed 

plans. Widespread protests that started in affected communities and spread have, at least for the 

moment, apparently brought fracking to a standstill. However, the flip side is that there may be 

the potential for the government to repress public protest as well as public access to information. 

As a recent example, on August 10, 2020, Algerian journalist Khaled Drareni was convicted of 

inciting public opposition that resulted in the resignation of the government of former President 

Bouteflika (discussed in Chapter 10) (Al Jazeera, 2020). One of Drareni’s lawyers argued that 

the sentence is “proof that Algerian justice is not free but an instrument in the hands of power to 

intimidate Algerians” (Al Jazeera, 2020, n.p.). Algeria recently was ranked 144th out of 180 

countries in the ‘freedom of the press index,’ arguably affecting communities’ access to 

information about environmental and other information with direct impact on their lives (Al 

Jazeera, 2020, n.p.). The Algerian context is important here as one of the key principles and a 



 326 

concluding recommendation in this chapter relates to the importance of public access to 

information, participation in decision-making and access to justice in environmental matters, as 

established in the UNECE Aarhus Convention, among other frameworks. Recall that Algeria, 

(along with China and the US) are not signatories, meaning the population lacks access to 

meaningful international mechanisms for redress when denied environmental information, 

participation in decision-making or access to environmental justice. 

 
In China, too, there is the potential for a similar scenario if the conflicts between national and 

local interests are not resolved. The central government has arguably begun to allow more open 

channels of communication and is perhaps becoming more tolerant of protest as the governing 

Communist Party seeks to enhance the perceived legitimacy of its governance at home at abroad 

(Qin et al., 2017). Suppression of public voice and dissent is still significant, however, as shown 

by recent suppression of dissent in Hong Kong (Jian, 2020). Moreover, there is evidence that the 

Chinese Government underreported the severity of the COVID-19 pandemic crisis and censored 

health information internally and externally, with arguable erosion of public trust in the 

government due to lack of transparency (Fu, 2020). An argument can be made that this is 

comparable to the key issue of lack of public trust with respect to shale gas as fracking also has 

been shown to pose significant health risks. Additionally, China’s size—geographically and in 

terms of population—and diversity makes understanding the regulatory framework difficult, 

given differences in education and dependence on local authorities to communicate and enforce 

regulations developed at the national level, in the system of fragmented authoritarianism 

(Grünberg, 2016). Local concerns may differ significantly: in the Beijing metropolis, there is 

well-documented pollution, but rural areas may lack access to modern supplies of energy and 

parts of the country, including Beijing, face severe water shortages, as discussed in Chapter 8. 

Managing these and other challenges has resulted in a complex regulatory structure and planning 

process developed centrally but left to local levels to understand, implement and enforce, leading 

to the potential for weak administrative capability or lack of competence. One resident of Beijing 

interviewed for this thesis described the complex regulatory system specific to water use, as an 

example: 

 
 "There are nine dragons that control the water—that's what it's like here.” 
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Developing regulatory structures—and environmental protection mechanisms, including EIAs—

that are clear and effectively communicated to local populations is a challenge in all the contexts 

examined. Recall the complex permitting process for shale development in the UK or the 

complexities of the legal instruments that have impact on shale development, such as the 

Infrastructure Act 2015. There is a need to go beyond developing regulatory frameworks. The 

next step is to ensure that the frameworks—and processes for seeking remediation in case of 

harm—are communicated to and understood by all stakeholders.  

 

The US case of North Dakota’s Theodore Roosevelt National Park highlights the conflict 

between the responsibility of a government to protect the environment for future generations and 

its responsibility to provide inclusive access to energy at reasonably affordable cost. Within each 

chapter, balancing energy security today with preservation of the environment for the future has 

emerged as a challenge that governments manage in different ways. The UK Government in June 

2019 committed to reducing net greenhouse gas emissions by 100% relative to 1990 levels by 

2050, making the UK the first major economy to become a ‘net zero’ emitter (UK Government, 

June 2019; UK Government, Climate Change Act 2008 (2050 Target Amendment Order), 2019). 

Shortly after passage of the UK’s ‘net zero’ legislation, France enacted a similar law (French 

Government, Loi n° 1147-2019). France has embarked on an initiative to develop renewable 

energy sources, but at the same time has been able to rely on nuclear-based energy extensive 

enough that energy security has not, so far, been an issue. However, France also continues to 

import LNG from former colony Algeria, and elsewhere; and French-based hydrocarbon 

companies have not been prohibited from beginning or continuing operations outside French 

territories, despite domestic and global environmental and climate change implications. 

California and New York have also committed to ambitious carbon neutrality climate targets, but 

it is not clear if California will abandon its plans to develop shale-based fossil fuels, as new 

permits have recently been issued (Plumer, 2019).  

 

The US commitment to ‘greener’ energy is not consistent as it varies by state, and significantly, 

the national government under President Trump has withdrawn from the Paris Climate Accords 

that promoted global cooperation in seeking to reduce global greenhouse gas emissions 

(Friedman, 2019). With the incoming Joseph Biden administration, however, this direction may 
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be reversed. But under Trump, the national priority, as understood through the recent Executive 

Orders, has been on using and expanding technology to access fossil fuels rather than on 

expanding resources to develop the infrastructure for renewable sources. Conversely, the UK, 

France, China and Algeria are all signatories to the Climate Accords, and at least in planning 

documents, have emphasized renewables as a priority (UNFCCC, 2015). Algeria has followed an 

energy and economic plan that has ‘addicted’ its population to inexpensive fossil fuels and relies 

on their export to control a restless population. While it has incorporated renewable sources in 

recent strategic planning, the economy is still overwhelmingly dependent on hydrocarbons with 

no likely change in the near future. China, too, has developed impressive plans to move away 

from fossil fuels, but coal is still very much a part of recent strategic development targets. 

 
Each country included for analysis has followed different legal and policy approaches to 

managing hydrocarbons, and to understand the differences, the chapters have considered laws 

specific to unconventional hydrocarbons and the environment and how they intersect. As 

discussed in Chapters 4 and 9, the UK and France operate within international and EU 

frameworks and have used those frameworks as models for national law on the environment and 

energy. After leaving the EU, the UK may face new challenges, however. Some treaties—

notably the Aarhus Convention, with its important provisions for access to information, public 

participation in decision-making and environmental justice—will likely remain part of the legal 

framework, unless the UK actively decides to withdraw from the agreements. But leaving the EU 

arguably will mean that enforcement mechanisms may not be at the same level, unless decisions 

are made to reinvigorate them within the UK itself. Even in US states with demonstrably 

admirable environmental records, such as California and New York, there is potential for 

imperfectly applied mechanisms, as seen in the discussion specific to their environmental impact 

assessment processes.  

 
Community, culture and context   

 
The residents who have expressed opinions drawn from the literature or in interviews conducted 

by the author during research for this thesis are diverse in livelihoods, political leanings, 

economic status, educational backgrounds, culture, and more. Their communities are also 

diverse, ranging from the farmlands of the French Gard and Lancashire to the dry Sahara. In 
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order to understand issues of importance to communities, it is necessary to understand the culture 

of those communities. During the research visit to Beijing, Professor Mingyyan Wang provided 

valuable guidance, advising that before beginning to study China’s complex environmental and 

energy frameworks, it is important to learn as much as possible about the culture and to study the 

context for the research.   

 

The common thread in this research is residents’ will to protect their communities and to have 

access to information and be able to participate in decision-making on issues that they perceive 

as having potential impact on their families and communities. For example, residents of Barjac 

described that proposed shale gas operations were not in line with the commune’s local culture, 

and cited community opposition to pesticides to illustrate the point, as Barjac has banned 

pesticides and genetically modified foods. A resident described the ethos of respect for 

traditional artisanal savoir faire: 

 

 “We're concerned about losing the identity of our [village, Barjac], we [the French] 

 have a respect for the terroirs, in our gastronomy, our wines, our cultures and regions...” 

 

Lancashire residents, too, described their perceptions of conflict between national priorities—the 

argument for domestic fracking for national energy security—and the community’s culture, 

needs and values, that focused on protecting farming, Lancashire cheese production, tourism in 

Blackpool and elsewhere, areas of natural beauty, the bucolic countryside and social 

characteristics of the community. Issues of lack of representation or legitimacy of governance 

were frequently voiced, as were frustrations that decisions were being made 'in London' with 

impacts on communities in Lancashire. An example cited was the lack of representation on 

national issues, as Theresa May was described as an unelected Prime Minister, having assumed 

office following the resignation of former Prime Minister David Cameron. Additionally, Sajid 

Javid, Secretary of State for Local Communities, was ostensibly responsible for local 

communities’ ‘well-being’ but his role was arguably ambiguous as he was appointed by the 

national government’s ‘unelected’ Theresa May, and able to overturn the local Lancashire 

County Council's decision on grounds of national interest (Bradshaw & Waite, 2017). 
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Differences in perspectives emerged in conversations with industry professionals. Officials from 

Schlumberger and Aera Energy, interviewed during a site visit near Bakersfield, emphasized 

technological developments within the hydrocarbon industry, Kern County’s long, successful 

and safe experience with hydrocarbon extraction, and good relations with the local agricultural 

communities, including community acceptance of the technology. In the UK, interviews with 

representatives of Cuadrilla and Third Energy also emphasized technical advancements in 

horizontal drilling and hydraulic fracturing, enhanced seismic monitoring, water purification 

advancements and the robust regulatory regime put in place following lessons learned from the 

US, as well as the UK’s long and successful experience with offshore extraction in the North 

Sea—for the most part, technological issues rather than community issues.  

 

Conversations within local communities as well as findings reported in the literature emphasised 

the issue of social license to operate and lack of trust in government and the extractive industries 

that were planning to build developments in their midst. Attitudes in China, as expressed in the 

literature, tend to be more positive toward the new technology of hydraulic fracturing, likely due 

to the government’s control of positive messaging in the media. However, in interviews 

conducted near the Tsinghua University campus, those with more access to news sources from 

outside China, and with perhaps more freedom to openly express opinions as the interviews were 

in English, were more likely to state negative opinions. Among this more educated (and limited) 

sample, level of knowledge about shale gas was fairly high and respondents mentioned recent 

research on non-hydraulic, alternative methods of fracturing, such as pneumatic (compressed air) 

or electronic fracturing, but also felt that getting information on new technologies was difficult 

as Google is not allowed in China. Lack of access to clear information is an even more serious 

problem in rural villages with less-educated populations, as documented in the literature. 

 

The cases examined point to the extractive industries frequent lack of social license to operate at 

the local level, even when they may have national government or political support. In the UK, it 

has been shown that even providing financial benefits to the community is not adequate to ensure 

SLO. The case of Aera Energy in Bakersfield providing low-cost recycled water to farmers is 

one counter example, with potential lessons for developers. Another arguable example, needing 

further study, is the nuclear industry in France that, despite an occasional protest, is largely 
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accepted as well-regulated. A case can be made that in part this is due to the development of a 

more effective public information campaign that includes well-designed visitor information 

centers, and more transparency (or at least the of perception of transparency). 

 

But perhaps this is the more important question: Is there really still a need for developing new 

fossil fuel sources through hydraulic fracturing, pneumatic fracturing or other still-to-be 

developed methods? 

11.2. Environmental and Procedural Justice 

Unconventional hydrocarbon developments have been shown to affect disproportionately 

economically disadvantaged populations, communities of colour, members of underrepresented 

minority populations, Indigenous communities, children and women (Cleough, 2018; Fry et al., 

2015; Kroepsch, 2019; McHenry, 2017; Zwikl, 2019). For example, studies from the US have 

demonstrated that before fracking had begun, proposed extraction sites in Oklahoma, North 

Dakota, and Texas were among the poorest regions within their respective states and for that 

reason there was arguably more incentive for property owners to sign leases with industry for 

hydrocarbon rights; however, negative externalities and impacts of the operations also 

disproportionately affected these areas, importantly including individuals who did not receive 

direct benefits from the leases (Castelli, 2015). In fact, income disparities were significantly 

worsened after fracking operations were established (Castelli, 2015). Cotton (2017, p. 193) 

identifies the problem of communities being “economically coerced” into unfair agreements that 

are harmful in a situation where some members of a community are more affluent and thus can 

wield greater power than others, resulting in environmental injustice. In another example, 

wastewater disposal wells in southern Texas have been shown to be disproportionately permitted 

and situated in areas with higher proportions of people of colour and residents living in poverty, 

demonstrating a pattern of environmental injustice as these disposal sites have demonstrated 

environmental and health risks (Johnson et al., 2016). Environmental justice, by definition, 

requires the fair distribution of rights and benefits in communities where fracking is located, in 

addition to a fair voice in the decision to allow the technology (Griffiths, 2018). 
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Environmental distributive injustice occurs when harms or benefits disproportionately have 

impacts on certain segments of the population, while procedural injustice is present when 

populations do not have a meaningful role in decision-making on operations that affect their lives 

and well-being (Clough, 2018; Cotton, 2017; Fry et al., 2015; Johnson et al., 2016). Clough 

(2018) additionally adds the category of recognition or acknowledgment—or as adapted to the 

governance framework employed in this thesis, legitimacy—contending that for environmental 

justice to be fully present it is also necessary that stakeholders, i.e., local community members or 

others likely to face impacts from proposed operations, be recognized as legitimately having the 

right to a voice in decision-making. The figure (11-2) below, adapted from Clough (2018) 

illustrates the elements necessary to ensure environmental justice, and is also reproduced in 

Chapter 2. The principle of environmental justice forms a key part of the ‘good governance’ 

framework applied to the analysis of shale gas in this thesis.  

Figure 11-2 Environmental justice 

 

Adapted from Clough, 2018, p. 15 

11.3. Four Pillars of Impact Assessment: Protection for Individuals and Communities 

This section describes the four pillars of impact assessment: public health impacts, environmental 

impacts, social and community impacts and human rights impacts proposed in this research to evaluate 
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potential risk associated with hydraulic fracturing (Figure 11-3). Importantly, this framework is not 

limited to shale gas but has potential applicability to assessment of risk in other developing technologies 

or industries. 

Figure 11-3 Four pillars of impact assessment 

 

As discussed in Chapter 5, an environmental impact assessment is an important mechanism for 

identifying potential risks in proposed unconventional hydrocarbon extraction—when it is 

comprehensively and effectively designed and applied. However, as demonstrated, there is the 

potential for gaps, inadequacy or unequal application of the EIA process, or ambiguous 

requirements. As an example, in the case of California there was a demonstrated lack of adequate 

and comprehensive public participation in evaluation of impacts on communities. In the UK, as 

discussed in Chapter 4, conducting an EIA before granting permits for shale operations is often 

discretionary, arguably leading to unequal application of assessment in the planning and 

decision-making process. Additionally, the case of Lancashire demonstrates that the UK’s 

national government can override local planning decisions based on an EIA undertaken at the 

community level by local authorities and designed to give weight to the local context.  

Public Health 
Impact 

Assessment: 
drawn from 
existing data  

Environmental 
Impact 

Assessment: 
drawn from 
existing data

Social/Community 
Impact 

Assessment:
qualitative data 

from local 
communities 

Human Rights 
Impact 

Assessment:
development of 
human rights 
framework



 334 

Further, an EIA may not effectively address the specific public health impacts of an activity such 

as unconventional hydrocarbons. The UK process, even when an environmental assessment is 

required due to the significant potential risk of a project, does not require a separate health 

impact assessment. When considering proposed legislation on fracking, New York conducted a 

health assessment as part of the evaluation process, while California did not. It is unclear how—

or if—an HIA might have affected the California decision. What is clear is that when considering 

an application for a project with potential health risks, it is vital to collect and disseminate 

comprehensive information about potential impacts so decision-makers can act with as much 

data as possible—and community members can comment meaningfully with adequate 

knowledge. To this end, results collected need to be transparent and available to the community. 

Both environmental and health impact assessments are technical and scientific mechanisms, 

meaning that they collect mostly quantifiable data, such as emissions and water quality data, 

chemical analysis of soils, disease rates, and so on (see Chapter 1). For example, the UK’s 

evaluation of risks from shale gas extraction focused on a technical analysis of environmental 

risks and potential human health impacts (Mair, 2012; UK Public Health England 2014). While 

this data is important, there is also a demonstrable need for a comprehensive—and separate—

assessment mechanism to examine the impacts within the specific local community or social 

context. For example, the Lancashire County Council rejected Cuadrilla Resources’ request for a 

drilling permit, citing traffic patterns—an impact on quality of life and potential danger to health 

and well-being—but the rejection was overturned by the national government despite local 

concerns, after accepting Cuadrilla’s plan to address that specific and narrow risk. A social 

impact assessment should arguably consider impacts on the quality of life of local residents, 

including evaluation of potentially elevated stress levels, mental health impacts, disruption of 

community life and potential changes to the nature of the community—characteristics that might 

not be effectively addressed in a health impact assessment. To capture these risks fully, the social 

impact mechanism arguably should be conducted as a separate and comprehensive assessment, 

with adequate evaluation of perspectives of residents likely to be affected by the operations, and 

with full consideration of the potential psychological and social impacts. As discussed in the case 

studies, when central governments make decisions that impact local communities with 

inadequate input to decisions, protest movements may arise, as in the case of Lancashire, by 
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‘reluctant activists’ protecting the well-being of their communities (Gullion, 2017). In some 

cases, protest has arguably altered government decisions, providing a way for communities to 

correct power imbalances, as in the case of France. In other situations, protest has the potential 

for destabilizing the government—arguably a danger in Algeria. 

The fourth impact assessment pillar—human rights—completes the framework for protection of 

communities and individuals faced with potential risk to health and well-being from fracking or 

other activities. There is a further argument that any analysis of potential risks of unconventional 

gas extraction should consider not just the short-term impacts on communities but evaluate the 

long-term impacts, including climate change risk. Recall from Chapter 9 that Total has been sued 

by French municipalities and a group of NGOs for not meeting its human rights obligations by 

developing an inadequate ‘plan of care’ to address climate impacts of its activities, and 

additionally has been charged in a case in Uganda for violations of human and environmental 

rights (Bright, 2020; Business & Human Rights Resource Centre, 2020; Robert, 2020). A human 

rights framework thus may provide avenues of judicial relief, otherwise not available. This is 

arguably made more important by studies that have shown that fracking operations, and potential 

risks, are borne disproportionately by economically less-advantaged communities with arguably 

fewer advocacy opportunities (Castelli, 2015). The section below addresses the potential role of 

human rights law and policy in remediation of potential harm to individuals and communities.  

11.4. An Environmental and Human Rights Framework  

Unconventional hydrocarbon operations using high energy hydraulic fracturing accompanied by 

horizontal drilling, is a new and evolving technology. For that reason, a strong argument can be 

made that a robust regulatory framework should include acknowledgment of the linked potential 

human rights impacts in addition to risk to the environment, public health and the social 

characteristics of communities, (Finkel et al., 2013). Guidelines on human rights and the 

environment, developed by UN Special Rapporteur for the UNHRC John Knox, outline 

obligations of states, emphasizing the interdependence between human rights and environmental 

protection (Knox, 2018). Framework principles 1 and 2 state that “...a safe, clean, healthy and 

sustainable environment [is necessary] in order to respect, protect and fulfil human rights” and 

conversely, states must “respect, protect and fulfil human rights in order to ensure a safe, clean, 
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healthy and sustainable environment” (Knox, 2018, p. 6). The argument can be made that 

fracking poses a significant risk to human rights, as it prevents full enjoyment of complete and 

comprehensive human rights (Grear et al., 2014). 

 

The 1948 Universal Declaration of Human Rights, as issued by the UN General Assembly, links 

health with standards of living, confirming the right to “a standard of living adequate for health 

and well-being...including food, clothing, housing” (UN General Assembly Resolution 217A, 

1948). Article 11 of the UN International Covenant on Economic, Social and Cultural Rights 

(CESCR), 1966 (in force 1976), reiterates this and in Article 13 includes the right “...to the 

enjoyment of the highest standard of physical and mental health” (UN CESCR, 1966). The 

Committee on Economic, Social and Cultural Rights states that underlying the foundational right 

to an adequate standard of health is access to potable water, safe food, adequate nutrition, 

adequate housing, and a healthy environment (UN CESCR, 2000). The African Charter on 

Human and People’s Rights 1981 specifies the right to “information,” as well as the right to 

“enjoy the best attainable state of physical and mental health” (African Commission on Human 

and People’s Rights, 1981). The UN Convention on the Rights of the Child 1989 recognizes the 

right of the child to enjoy “the highest attainable standard of health” and to that end should have 

access to adequate “nutritious foods” and “clean drinking water” and that the child’s education 

should include “respect for the natural environment” (UN Convention on Rights of the Child, 

1989, Art. 24, 29). Internationally recognized rights make clear the importance of the right to 

health and are thus significant in the context of fracking. Human rights mechanisms have the 

potential to provide a legal and moral remedy in cases where there may be an asserted power 

imbalance or lack of fairness between local communities and the extractive industries partnering 

with government or policy makers. 

 

Additional guiding documents on human rights with potential application here include the 

European Social Charter, the EU Charter of Fundamental Rights and most significantly, as 

discussed throughout this thesis, the Aarhus Convention of the EU. There are state framework 

instruments as well. The UK has moved in the right direction with the implementation of the 

Modern Slavery Act of 2015 that holds corporate entities responsible for human rights 

violations—human rights-based law. There is a need, however, to extend the reach of this rights-
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based instrument to hold corporations accountable for the environmental, including climate 

change, impacts of their activities, following the model of the French Duty of Care Act of 2017. 

The UK’s Human Rights Act 1998 guarantees that “[e]veryone’s right to life shall be protected” 

and that “[e]veryone has the right to respect for his private and family life...” (UK Government, 

Human Rights Act 1998). It can be argued that activities associated with unconventional 

hydrocarbon exploration and extraction put life at risk and may jeopardize ‘family life’—rights 

that the government has a duty to protect. 

 
Thus, there is an argument that a technology or activity with potential impacts on environmental 

or public health should be subject not only to a human rights impact assessment, but to 

regulation within a human rights framework. If a community’s desire to control whether or not to 

welcome extractive industries is reframed as an issue of environmental human rights, potential 

additional robust legal remedies may be opened for communities struggling against the financial 

and political power of large enterprises. In the example of the French Duty of Care Act, the law 

makes it possible for stakeholders, including NGOs working with indigenous communities in 

Uganda to demand that hydrocarbons company Total acknowledge and address potential harm, 

and they were able to initiate a lawsuit in France. The law has also opened the way for 

communities and French NGOs to force Total to address the broader climate change risks of its 

activities. The further development of these two cases is important to watch for lessons 

applicable to developing environmental human rights and corporate responsibility mechanisms in 

other contexts, including that of the UK.  

 

Application of a right-based framework to fracking 

 

The principle behind environmental human rights is that all people have the right to live in a 

clean, healthy and safe environment and enjoy health as fully as possible. Unconventional 

hydrocarbon development may pose a risk to both. As an example, operations associated with 

fracking may have impacts on access to food sources, through potential depletion or 

contamination of water supplies, as in the case of arid environments such as Algeria’s Sahara 

with a local population dependent on aquifers, or Lancashire, an agricultural region. Moreover, 

in North Dakota, water from already stressed areas was diverted from agricultural use to fracked 
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wells. The UK’s Human Rights Act guarantees the right to life—lack of access to ‘clean’ and 

‘plentiful’ food supply is an arguable violation of this right. Moreover, the right to food is 

recognized in such international mechanisms as the UN Covenant on Economic, Social and 

Cultural Rights and the Convention on the Rights of the Child, among others. A Resolution 

adopted by the UN General Assembly in 2010 declared that “safe drinking water and sanitation 

is a human right, essential for the full enjoyment of life and all other human rights” (United 

Nations General Assembly, 2010). 

 

Potential risks associated with fracking may include seismicity and potential impacts on value of 

property, as discussed in Chapter 6, impinging on the right to shelter, as acknowledged in Article 

11 of the CESCR (UN CESCR, 1966). Additional impacts on the right to property and right to 

enjoyment of family life may include changes in quality of life due to safety issues, noise, and 

more, and in extreme cases, loss of use of property. 

 

As summarized in Chapter 1, fluids used in the process of hydraulic fracturing may contain 

harmful chemicals with the potential to contaminate ground and surface water supplies and soil 

at all stages of operations. While under UK law the composition of these fluids must be made 

known, in the US this information may be withheld in a case where the chemical mix is defined 

as a ‘trade secret,’ meaning that local communities, medical professionals, local policy makers 

and others lack information for making decisions before operations begin or diagnosing 

problems, including medical problems, after they occur. The right to access environmental 

information is established in the Aarhus Convention, and in international law. The UNHRC 

recognizes that states have the responsibility to “... proactively put in the public domain 

Government information of public interest. States parties should make every effort to ensure 

easy, prompt, effective and practical access to such information” (UN Human Rights Committee, 

2011). Recall that local residents in Lancashire described lacking information on fracking’s 

potential impacts on their community. Furthermore, in Algeria, residents of Ain Salah began 

searching for and sharing information among themselves as industry and the government were 

not providing answers about proposed activities. Recall that even local officials were not aware 

that exploratory drilling was about to take place. Information may come through news sources, 
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and in cases where journalists are censored or silenced, communities lose a valuable way to gain 

information.  

 

A case can be made for developing and implementing comprehensive human rights protections 

in processes prior to commencing shale gas development (Grear et al., 2014; Aczel & Makuch, 

2018, Szolucha Chapter). Utilizing a framework that highlights internationally accepted basic 

rights can potentially increase public awareness of issues and impacts—such as through focusing 

media attention on rights’ violations—and can also serve as a framework with human rights 

‘indicators’ (Aczel & Makuch, 2018, Szolucha Chapter). There is currently a growing wealth of 

information and studies on the impacts of shale gas extraction on both the environment and 

public health, but there is still a key need for further recognition of, and literature on, the specific 

community or local impacts, especially social impacts. To this end, a human rights approach, in 

addition to social impacts assessments, can serve as a useful mechanism to bridge gaps in 

assessment.  

 

Permanent People’s Tribunal 

 

The following section will briefly discuss the Permanent Peoples’ Tribunal (Textbox 11-1) as a 

model for citizen-driven adjudication in cases where national and international law fail to 

provide access to environmental justice. 

 

 

 

 

 

 

 

 

 

One positive example of meaningful engagement of local communities in decision-making is the 

Permanent People’s Tribunal—a civil society human rights-based approach to justice. The 

Textbox 11-1. Permanent Peoples’ Tribunal  
 
“The dictates of public conscience can become a recognized source of law 
and a tribunal emanating directly from the conscience of the people reflects an 
idea that is bound to grow. It is claimed that institutions derive their power from 
the people, but actually these two have moved further and further apart and 
only a major public initiative can try to build a bridge between the people and 
power” 
 
—Lelio Basso (Permanent Peoples’ Tribunal, n.d.) 
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Tribunal convenes to hear cases of potential human rights violations, when the judicial 

frameworks of states are not adequate. This type of forum can arguably be scaled up and 

replicated, in order to bridge gaps in regulation and ensure equitable decisions with citizens and 

local communities’ interests and needs at the heart of decision-making processes. (Aczel & 

Makuch, 2018, Oregon Tribunal).  

 

As discussed above, there is potential for human rights violations both in the US and elsewhere 

due to potential health and environmental risks of fracking. Additionally, there is risk of 

inadequate access to participation in decision-making, and risk of exclusion from the right to 

environmental justice, as defined in the Aarhus Convention. A civil society adjudicating body 

such, as the Tribunal, may provide access to justice and fairness and protect global human rights 

(Aczel & Makuch, 2018, Oregon Tribunal). As an example, a Tribunal was held in 2018 in 

Oregon with expert witnesses, judges and attorneys (appearing virtually). They considered the 

human rights and climate change impacts of fracking with the goal of strengthening the role of 

communities and citizens, concluding that industry had failed in its “legal and moral obligations” 

and governments had failed to “protect, communities and nature” (Permanent People’s Tribunal, 

2018, p. 73). The end result of the process was an advisory opinion presented by the panel of 

judges (Permanent People’s Tribunal, 2018).  

11.5. Revisiting the Right to Energy 

This thesis has examined the potential risk to communities from unconventional hydrocarbon 

extraction and protection of communities from energy development decisions made without their 

input or consent. But lack of access to modern energy can violate distributive or equal 

application of justice, due to the resulting social and health impacts (Sovacool et al., 2016). As 

discussed in Chapter 10, a large part of the MENA region, including Algeria, lacks access to 

modern energy sources such as electricity, with resulting reduction in quality of life and health 

(Olawuyi, 2020, in press). In 2017, the National Association for the Advancement of Colored 

People (NAACP) argued for “...a universal right to uninterrupted energy service” (Franklin & 

Kurtz, 2017). But conventional energy has become scarcer, and the transition to renewable 

sources is slow, even if countries, such as France and the UK are prioritizing renewable sources. 

The danger in ignoring the right to energy was tragically illustrated when China moved to end 
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coal-powered stoves in rural areas without respecting citizens’ right to an energy—and heating—

source.  Globally, humans are energy-hungry, and there seems little general movement to reduce 

comforts in countries such as the US or UK to ensure equitable distribution of energy access in 

other locations.  

 

Thus, there is an important role for development of robust international and state regulation, with 

a focus on human rights, in order to promote access to lower carbon, safer and more diverse 

energy sources (Olawuyi, 2020, in press). 

 

Recall that the EU energy framework permits Member States to make their own energy choices 

but requires that they ensure the safety and health of European populations within a ‘rights’ 

framework, important especially in the context of cross-boundary issues. Thus, as discussed 

throughout this thesis, as fossil fuel sources have become less ‘available,’ producers with the 

backing of governments are willing to take on increasing risk as extraction methods becomes 

technically more ‘extreme’ and complicated (Sovacool, 2014; Short et al., 2015).  

 

Preceding chapters have considered in multiple contexts how conflicting needs are managed. In 

the US, the case of nationally protected parklands illustrated the potential conflict between the 

same agencies managing and conserving natural resources for the benefit of future generations 

and management and development of energy resources for current needs. In China, the 

government aims to advance economic development but has paid the price in environmental 

harm. There are demonstrated conflicts between the values of protected spaces of nature and the 

need for increasing energy supply; conflicts between rural needs for energy and urban battles 

with air pollution; conflicts around where to site a potentially harmful energy installation. 

Decisions on energy development versus environmental protection are not easy and there can be 

challenges even if a government tries to impose ‘cleaner energy choices,’ as in the case of 

China’s coal stove ban. Energy choices mean that neighbours face potential conflict. In the US, 

as mentioned, owners of a property’s surface may own the subsurface as well, meaning they 

have a financial incentive for leasing their mineral rights—even if neighbours are opposed to a 

development sited near their property. In considering how to manage energy rights and 

environmental rights, these potential areas of conflict need to be considered, as stakeholders—all 
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stakeholders—have the right to a voice in decision-making and access to justice in processes as 

well as in decisions, and remedies in the event of harm. Mechanisms need to ‘level the playing 

field’ to protect individual and community rights when faced with powerful industry and 

government joined together for a common goal.  

 

A key part of the rationale behind pursuing shale gas extraction as advanced by industry and 

governments, is the pressure to ensure energy security and adequate supply (Mair et al., 2012; 

Medlock et al., 2011). However, since the onset of the 2020 COVID-19 global pandemic, studies 

have indicated that there is excess supply of fossil fuels—and plummeting prices—and 

companies, notably in the US, are suddenly struggling to find markets for their hydrocarbons 

(IEA, 2020; Smead, 2020; Tabuchi et al., 2020). Recent articles have reported plans of 

hydrocarbon companies to develop other income streams, recognizing that fossil fuels as energy 

sources are increasingly rejected due to their significant environmental and climate impacts 

(IEA, 2020). A recent New York Times article reports that major hydrocarbon companies are 

developing plans to build manufacturing plants for plastics, using fossil fuel products as the raw 

material—and creating additional environmental risk (Tabuchi et al., 2020). The problem further 

highlights an issue of NIMBYism, as there is also a push to export plastic products to developing 

countries and put pressure on these countries, such as Kenya, among others, to change laws to 

accept single-use plastic importation to create a market for products no longer welcome ‘at 

home’ (Tabuchi et al., 2020). 

11.6. Areas for Further Research 
While this research has examined policy and regulatory frameworks specific to hydraulic 

fracturing and horizontal drilling, findings have arguably important applications beyond shale 

gas governance. For example, the importance of stakeholder engagement in decision-making 

processes, access to information, transparency in governance, just and fair representation of local 

interests, in addition to the importance of engaging a wider range of stakeholders at all stages of 

the shale gas development processes, can be applied to proposed development of lower-carbon, 

renewable energy technologies. Moreover, the theoretical framework that combines and adapts 

principles of ‘good governance’ from Lockwood (2010) in addition to critical environmental 

legislature such as the UNECE Aarhus Convention, among others, may help to promote more 
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equitable and just development of energy resources, and more broadly, the development of other 

natural resources.  

 

At the time of this writing, the Covid-19 pandemic had caused oil and gas prices to fall 

precipitously, with estimates that revenues could decline by as much as 50-85% in 2020 (OECD, 

2020). This comes as demand for fossil fuels was already decreasing, with many countries 

moving decisively away from hydrocarbons and instead examining how to support new and 

developing carbon neutral energy technologies (Jin, 2020). There are opportunities but also 

challenges in the changing energy scenario, particularly for countries that are heavily dependent 

on oil and gas, i.e., Algeria (Elgouacem et al., 2020). The rapid economic and social changes in 

2020 reinforce the need for robust models of good governance frameworks that can respond 

rapidly—whether with respect to support for and regulation of new medical treatments or green 

energy innovations. Recognizing that rapid innovation in technology poses unique challenges 

that existing regulatory frameworks may not be nimble enough to address, an area for future 

research is thus a reexamination of how regulatory frameworks can promote and support 

technological innovation while anticipating risk and benefits. The fast pace of change in energy 

solutions arguably requires regulatory frameworks that predict future needs and challenges, 

rather than responding by manipulating or adjusting or adding to current frameworks. In the case 

of the UK, regulation for unconventional energy development is situated within existing 

frameworks for conventional hydrocarbons, causing arguable gaps in protections that need to be 

corrected (Hawkins, 2015). As the UK promotes development of clean energy there is thus an 

arguable need for a new regulatory approach. One possible model is ‘anticipatory regulation’—

currently under study within the BEIS for potential value in encouraging technological 

innovation (Armstrong et al., 2019; UK BEIS, 2019c). Importantly, inclusiveness and 

collaborative development of policy with participants drawn from the public, local governance, 

companies, innovators, and others, is among its foundational principles, and in line with the 

findings of this thesis, a requirement of good governance (Armstrong et al., 2019). Other 

principles include: “future-facing, proactive, iterative, outcomes-based and experimental” 

(Figure 11-4) (Armstrong et al., 2019, p. 5). It can be argued that as the UK faces the potential 

challenges of Brexit—including developing an attractive environment for innovators in clean 

energy and other emerging industries—a new approach to regulation is needed that is based on a 
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participatory model, with focus on future challenges and opportunities, encouragement of 

experimentation with new technologies and metrics to assess outcomes.   

 

Figure 11-4 Anticipatory regulation: principles 

 
Armstrong et al., 2019, p. 5  
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Additional key areas warranting future research include: 

 
§ Evaluation of the potential application of provisions of the French Duty of Care Act. To 

date, there is no case law, and it remains uncertain as to how the novel legislation will be 

applied. While the first two legal cases are still being decided, France’s groundbreaking 

Act is significant as it is the first law to explicitly combine human rights protections, 

supply chain transparency and corporate responsibility, with potential application to 

crucial climate change risk assessment and more. Therefore, further research into how the 

new law may apply, how it can serve as a model for other countries, and how it can help 

empower and provide a ‘voice’ to disenfranchised populations is significant.  

 
§ Technology also has the potential to play a positive role in protecting community and 

environment rights. To this end, there is an important opportunity for further research 

into the role of citizen science—science conducted by non-specialists—and how citizen 

science can help both add to the body of data as well as educate and empower citizen 

scientists of all ages.  

 
§ There is a need for further research on assessment and monitoring technologies such as 

those that can monitor methane both from cameras based on the ground as well as in 

satellites (such as FLIR or Forward Looking Infrared cameras, which can be mounted at 

well pads, or satellites such as the new MethaneSAT48 earth observation and monitoring 

satellite). 

 
§ As identified in this thesis, a need is acknowledged for additional research on shale gas 

and energy transitions to cleaner sources—and how to promote them within governance 

structures. A related need is for additional research on how to gain social license to 

operate for projected novel renewable energy developments within communities where 

they are planned and how metrics can determine that SLO has been granted. 

 
§ There is a need for further analysis of public engagement and perspectives on 

environmental and energy issues in non-Western, non-democratic countries such as 

 
48 https://leadersinenergy.org/methanesat-monitoring-methane-emissions-from-space/ 
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China and Algeria, and how these governments are managing changing energy 

landscapes. A related need is for study of environmental protest in these countries and 

how national policy is influenced. 

 
§ With respect to evolving regulations, there is a key gap in the literature and analysis on 

the role of regulatory and political changes, such as the impact of Brexit on 

environmental and energy policy, and the key challenges and gaps as well as 

opportunities. Moreover, key legislative changes and policies such as the 2015 

amendments to the UK’s Infrastructure Act warrant more in-depth examination and 

analysis. The full impact of Brexit on UK law is outside the aim of this thesis, but it is 

recognized that extensive evaluation of regulatory impacts and how to modify UK 

legislation to ensure environmental and human health, and human rights protections is a 

high priority for study. 

 
§ Similarly, there is a need for further research on how changes in national governance 

such as, for example, Algeria’s newly installed President Abdelmadjid Tebboune or 

United States’ President-elect Joe Biden, may affect policies and attitudes towards shale 

gas or energy and environmental policy. An interesting, related area for research is the 

relationship between strong national central power in the hands of a democratically 

elected leader and meaningful environmental protection, or in other words, to what extent 

is energy and environmental policy shaped and altered by the ability to bypass 

parliaments or congresses and enact regulatory changes through mechanisms of executive 

authority? 

 

Application of a good governance framework beyond ‘Fracking’  
 
This thesis has argued for the need of a framework of good governance that includes the active 

involvement of local communities and that prioritizes local interests and ensures public 

acceptance and social legitimacy of policies and decisions. The key points highlighted through 

the framework thus have wider relevance beyond the scope of this thesis, and beyond issues 

related to shale gas extraction. It is argued that this framework can serve as a guide to more 

inclusive, just and sustainable decision-making, particularly under changing political, economic, 
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environmental, and social contexts. For example, the focus on adaptability of policies is a crucial 

element in the context of the UK’s exit from the EU; the United States’ series of Presidential 

Executive Orders and resultant deregulation, and the new Biden administration’s pledge to 

commit to global climate change reduction; China’s forthcoming 14th Five-Year Plan and 

potential ‘opening up’ of the economy and commitment to increased transparency; changes 

under Algeria’s new President Tebboune; France’s Droit du Vigilance and impacts of the 

upcoming 2022 elections; in addition to global issues such as the 2020 Coronavirus crisis; and 

global environmental and energy challenges, multilateral environmental agreements and 

conventions, goals and objectives.  

 
The focus on legitimacy and potential power imbalances has wider significance due to the risk of 

governance actors not accurately representing and protecting specific local needs—as was seen 

in the UK with the overturning of the Lancashire County Council’s decision on grounds of 

‘national energy interest’, as well as sentiments echoing a ‘David and Goliath’ scenario with 

demonstrated imbalance of power, lack of local resources, finance, and capacity necessary to 

carry out independent risk assessments—something that may manifest in renewable energy 

decision-making processes as well; the case of North Dakota with energy demand and arguably 

short-term decision trumping long-term protection of critical park resources; and in China with 

the coal ban where regulators failed to take into account the specific local contexts and were 

forced to retract the ban, in addition to local communities feeling powerless in the face of 

national energy decisions.    

11.7. Key Findings through Application of the ‘Good Governance’ Framework 
Recall from Chapter 2 (Table 2-3) that the ‘good governance’ framework was defined as 

containing the following 9 attributes:   

1. Justice, Fairness, Equity, Social Legitimacy, Power Imbalances, Access to Judicial or 

Other Processes 

2. Legitimacy or Acceptance of Authority by Stakeholders 

3. Transparency/ Access to Information 

4. Accountability 

5. Inclusiveness 
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6. Integration, Coordination and Cooperation 

7. Capability and Competence 

8. Adaptability and Innovation 

9. Explicit Acknowledgment of/Respect for Human Rights 

 

This thesis has employed a framework of ‘good governance’ to analyse approaches to regulation 

of shale gas extraction undertaken in the preceding case studies. Table 11.1 below summarizes 

the findings from the case studies, through the lens of these nine governance principles. The case 

of Lancashire, UK, is highlighted as the central guiding case for this research. 
  

Table 11.1 Summary of Case Studies and Observed Outcomes as relevant to recommendations 

Case Studies Governance Principle and Observed Outcome  

The Central 
Case 
Lancashire,  
England (UK) 

 

§ Justice. Community perception that decisions are top-down 
without consideration for local priorities and needs. Lack of 
demonstrable social license to operate by corporate entities 

§ Legitimacy. National government ignored local governance 
authority by overturning Planning Committee decision 

§ Transparency. Communities lacked adequate information on 
planned activities and potential risks/impacts 

§ Accountability. Lack of accountability of regulators, complex 
regulatory process challenging to know who has responsibility, 
Trespass Act  

§ Inclusiveness. Lack of meaningful local stakeholder participation 
in decision-making  

§ Capability. Lack of seismic/geological data, for example, led to 
inadequate information for decision-making/regulation 

§ Integration. Local governance is not well-integrated with national 
governance, as evidenced by hierarchical decision-making 

§ Adaptability. Demonstrable lack of consistent policy with fracking 
implementation. Lack of consistency with environmental targets. 
Unclear plans for shale gas regulatory transition post-Brexit 

§ Capacity. National governance lacks understanding of local 
context for decision-making. Local level lacks decision-making 
authority 

§ Human rights. Regulation not fit for purpose led to arguable 
human rights violations, including risk to physical health and 
safety, access to clean water, good environmental quality, risk to 
mental health, potential loss of shelter, and more, including with 
respect to impacts of induced seismicity 

Case Studies Governance Principle and Observed Outcome 
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California § Justice. Unclear to what extent social license to operate in present 
due to insufficient community input to decision-making. Power 
imbalances, including industry’s arguable influence on Legislature 
and decision-makers 

§ Legitimacy. CCST (independent) report was not incorporated in 
decision process. Communities not adequately represented in 
decision-making and potential for conflict of interest as 
independent scientific study was not included 

§ Transparency. Lack of transparency or openness with respect to 
nature and extent of industry lobbying 
Inclusiveness. Demonstrable lack of public participation in 
decision-making. Stakeholder comment opportunities limited 

§ Accountability. Unclear how state officials can be held accountable 
for shortcomings of EIA process 

§ Inclusiveness. Lack of meaningful stakeholder participation; lack 
of meaningful independent assessment 

§ Capability. Decision-makers lacked access to information as 
technical report was not released prior to decision.  

§ Adaptability. Strong support for renewables but also unclear 
approach to fossil fuels—long history with hydrocarbons arguably 
affects regulatory approach 

§ Human Rights. Potential for violation of environmental and human 
rights due to lack of public engagement and access to information 

New York § Justice. Fair and equitable process. Community input/opportunity 
for participation reduced potential for power imbalance 

§ Legitimacy. Process of evaluation that included environmental and 
health impact assessments was legitimate and decision was based 
on potential for health risk 

§ Inclusiveness. Adequate mechanism for stakeholder 
input/participation in decision-making 

§ Human rights. Public Health Impact assessment conducted as 
mechanism for protection of right to health 

Oklahoma § Justice. Power imbalances impeded justice/fairness due to outsized 
influence of industry 

§ Legitimacy. Arguable close relationship between industry and  
political/decision-making bodies impeded implementation of 
mechanisms to protect communities from seismic impacts 

§ Transparency. Lack of understanding of seismicity data within 
community led to demonstrated anxiety and other community 
impacts 

§ Accountability. Role of industry in self-regulating meant 
insufficient accountability. Relationship of industry lobby with 
political actors reduced mechanisms of accountability 

§ Inclusiveness. Little evidence that communities were included in 
decision-making 
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§ Capability. Regulation didn’t curb seismicity quickly and 
regulators were slow to respond. Baseline data on geology and 
fault mapping impeded decision-making 

§ Adaptability. Regulation did not anticipate or respond nimbly the 
anticipate the unforeseen problem of seismicity and act to 
incorporate new scientific data 

§ Human rights. Regulation not fit for purpose led to arguable 
human rights violations, including risk to physical health and 
safety, access to clean water, good environmental quality, risk to 
mental health, potential loss of shelter, and more 

North Dakota 
(Protected 
Parks) 

§ Justice. Power imbalances because of organization charged with 
protecting resources/long-term sustainability is also charged with 
extracting resources. Use of Executive Orders circumvents the 
democratic process—excluded checks and balances 

§ Legitimacy. Park lands are held in trust for current and future 
generations and government violated responsibility to manage 
under National Parks law.  

§ Transparency. Lack of information on critical risks to national 
parks.  

§ Accountability. Process of de-regulation enacted with no 
accountability as political decision through Executive Orders; lack 
of access/process for contesting decision-making. Demonstrated 
conflict of interest as regulators charged with both protecting 
parks and deregulation 

§ Inclusiveness. Lack of inclusiveness or participation of 
stakeholders (local community members, park users, etc.). Lack of 
‘future orientation’ as decision-making considered current needs 
for energy at expense of future generations. Indigenous 
populations, park stakeholders (users of parks, for example), local 
property owners, excluded form decision-making  

§ Integration. Demonstrated gaps between aims of federal executive 
office and parks management. No evidence of consultative 
approach incorporating state or local governance in decision 

§ Capacity. EO mandates undermine charge of park administration 
to manage 

§ Adaptability. Evidence of rigid process of decision-making at 
federal executive level 

§ Human rights. Violates right of future generations to 
wilderness/parklands. Identified potential risk to protected 
environmental resources, including clean water, clean air, etc. 

China § Justice. Perception that decision-making is top-down with no 
consideration of local needs priorities. Perceived gap in policy 
priorities between rural and urban and different scales (national 
government policy overriding local priorities, implementation of 
gas transition, etc.) 

§ Legitimacy. Implementation of national policy locally may involve 
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unrealistic targets; potential for corruption; interests of enforcers 
may trump population needs 

§ Capability. Policies dictated centrally rely on local governance for 
implementation/enforcement and may not be well-communicated 
or understood, leading to inefficient or poorly managed local 
implementation 

§ Integration. Lack of communication at multiple levels. Some 
power devolved to local levels within national framework, but 
extend unclear 

§ Accountability. Regulators not accountable for decisions (i.e., 
regulators did not ensure replacements for stoves were in place 
before removing from homes) 

§ Human rights. Potential impact on rights to clean water, air, 
adequate food at risk due to introduction of large-scale energy 
development in agricultural regions. Conflict with rural/urban 
‘rights’ to clean air/right to energy access 

France § Justice. Perceived lack of fairness in top-down decision-making 
resulted in public opposition/protest movement. Legal 
mechanisms were effective in upholding government’s decision to 
rescind permits for drilling, despite ‘power’ of corporations. 
Potential for power imbalance due to the resources of the energy 
companies. EU and UN legal laws/policies—including Aarhus 
Convention—are important protections and access to EU/UN legal 
and consultative courts improves access to justice. French 
environmental and public health rights embedded in law and 
constitution. New Duty of Care Act important legal instrument to 
provide access to justice and fairness, within and outside France  

§ Legitimacy. Lack of community participation and top-down 
decision-making led to widespread public protest, indicating 
community perception of lack of legitimacy of process leading to 
decisions. Lack of social license to operate by industry at local 
scale 

§ Transparency. Demonstrable lack of transparency in decision-
making imposed from the central government without meaningful 
local input. New ‘secret’ Parliamentary attempts to restart fracking 
indicate lack of transparency at national governance scale  

§ Accountability. Lack of corporate accountability as companies 
who can no longer develop hydrocarbons in France move outside. 
Duty of Care Act as remedy to force corporate accountability 

§ Inclusiveness. Local needs not adequately addressed by central 
government, leading to protest 

§ Capability. Power imbalances meant that local governance lacked 
decision-making capacity, leading to protest and opposition.  

§ Adaptability. Emphasis on renewable energy/ban on hydrocarbons 
is evidence of adaptability  

§ Human rights. Potential violation of access to clean water, air, 
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food and livelihood, as potential fracking sites identified in 
agricultural regions. Human rights important protection within 
French legal framework and constitution. Duty of Care Act 
important potential protection for human and environmental rights 

Algeria § Justice. Algeria is not a signatory to the Aarhus Convention and 
has weak and opaque judicial mechanisms. This is both an 
impediment to foreign corporations and to local communities 
seeking justice. Demonstrated extreme power imbalances. The 
French Duty of Care Act may provide some relief in the case of 
French corporations doing business in Algeria 

§ Legitimacy. Close relationship between governing. 
entities/decision-makers and industry impeded optimal decisions. 
Governance demonstrably benefits those in power and industry 
while harming local communities. Protest movement developed 
due to lack of ‘legitimate’ involvement in decision-making. 
Arguable lack of democratic instruments in determining 
governance   

§ Transparency. Decisions and decision-making processes are 
opaque/not communicated to affected communities. Operations 
began in Sahara with no notice to local leaders or stakeholders 

§ Accountability. Multinationals who are not allowed to frack in 
countries of registration allowed by government to operate with no 
mechanism for redress of local damage to health or environment. 
Lacks mechanisms to dispute/appeal decisions. Limited access to 
environmental justice. Demonstrable corruption as national 
political decision-makers gain from supporting hydrocarbon 
productions. Impact of new government and recent corruption 
trials remains unclear 

§ Inclusiveness. Local communities with weaker power not 
consulted or included in decision-making 

§ Integration. Role of local governance not clear/not integrated in 
national governance  

§ Capability. Central government lacks understanding of potential 
local impacts leading to poor decisions; local government 
understands potential impacts but lacks capacity to make 
decisions/influence decisions 

§ Adaptability. Extreme dependence on hydrocarbon income 
reduces ability to adapt to changing energy and environmental 
landscapes, as oil sources become depleted, climate changes effect 
local communities 

§ Human rights. Rights of local communities violated as they lack 
voice; potential damage to access to water, food, clean air and 
other environmental rights. Potential violation of vulnerable 
Indigenous populations, notably in the Sahara  

§ Human rights. Rights of local communities violated as they lack 
voice; potential damage to access to water, food, clean air and 
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other environmental rights. Potential violation of vulnerable 
Indigenous populations, notably in the Sahara 

 

11.8. Recommendations 

This final chapter concludes with a series of prescriptive recommendations specific to the UK 

context, drawn from the principles identified in the case studies and the gaps or inadequacies in 

UK regulation discussed in Chapter 4. While this thesis has focused on the regulatory framework 

for shale gas, the lessons learned about community participation in decision-making, access to 

information, conflicts between national and local interests, and more, are applicable to other 

technologies or developments with potential risks, so it is hoped that the themes developed are 

viewed in that broader context. As of this writing, and in light of the COVID-19-induced 

economic turndown as well as the push for reducing fossil fuel consumption to meet greenhouse 

gas reduction goals in the UK and elsewhere, the arguable need for fracked shale oil and gas is 

diminishing. This doesn’t mean that the need for energy is going away, but perhaps how 

countries and communities respond to the need will change—both to improve modern and clean 

energy in communities lacking reliable access and to move toward lower carbon energy for 

countries with fossil-fuel based supplies (Olawayi, 2020).  

These recommendations aim to promote protection of community rights, public engagement and 

education, environmental protection, environmental rights, environmental justice, and more. 

Draft recommendations were sent to expert stakeholders and then revised following comments 

and feedback. The final recommendations in this section are the product of three rounds of 

stakeholder comments, or a multi-stage, iterative process of stakeholder validation and 

‘backcasting.’ Earlier recommendations and stakeholder comments are included in the 

Appendices. 

Backcasting 

Backcasting (Figure 11-5, below) as an approach to policy development is frequently described 

as a process that begins with a desirable endpoint or outcome that then works backwards to 

develop possible scenarios to reach that goal and can be useful in environmental contexts in 

which there is often considerable uncertainty (Holmberg & Robèrt, 2000; Robinson, 2003). 
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Robinson (2003) argues that rather than a determined future, one approach is to consider the 

future as iterative or emergent. In this way, the process itself can uncover desirable future 

outcomes. Additionally, this iterative process can involve stakeholders meaningfully—

importantly including non-experts—to collaborate in order to reach a positive outcome 

(Robinson, 2003; Yap, 2016). With this aim, backcasting from key guiding principles rather than 

scenarios was employed to arrive at the recommendations that follow (Holmberg & Robèrt, 

2000; Robinson, 2003; Yap, 2016). The guiding principles were derived through application of 

the framework of good governance, referenced throughout the thesis. 

 

Figure 11-5 Backcasting 

 

Guiding principles were first defined and established in the conceptual framework and then 

applied to the case studies. From this iterative analysis a series of themes or principles across the 

cases were identified that included: distributive and procedural justice; recognition of the rights 

of all stakeholders to participate in the decision-making process; acknowledgment of the need to 

protect both human and environmental rights; acknowledgment of the right of communities to 

access to energy; the need to balance the right to energy with other rights including right to 

health, access to food and water, and more; respect for the principle of precaution in the face of 
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uncertainty about risks in technologies or other activities; respect for principles of access to 

environmental justice, right to access information on environmental issues and right to 

participate in environmental decision-making, as outlined in the Aarhus Convention. These 

principles are acknowledged as the desired end result of policy and regulation. 

Recommendations below are proposed as steps toward that goal.  

Evaluation of recommendations 

These prescriptive recommendations that follow are the result of an iterative process involving 

formal written evaluations and interactive conversations with a diverse group of stakeholders. 

Stakeholder comments, reported anonymously, and draft versions of recommendations, including 

global theme-based recommendations (Appendix 1), are provided in the Appendices.  

These recommendations49 (beginning on the page that follows) synthesize some of the main 

conclusions of the thesis applied to the situation of the UK in the event that the current 

moratorium on hydraulic fracturing and horizontal drilling for shale gas is lifted.  

 
 
“Nothing is right and wrong in research, research is an addiction with an endless 
search for its drug”  

 ― P.S. Jagadeesh Kumar  

  

 
49 A note on referencing: because the recommendations section was designed to be sent to stakeholders 
independently of the thesis, and remain open for comment, references and further reading were included as 
footnotes. 
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11.9. Prescriptive Recommendations Applied to the UK Context 

Recommendation 1. The UK shall require a comprehensive impact assessment as part of the 

planning process prior to approval of use of hydraulic fracturing and horizontal drilling to 

explore for or extract shale gas. This shall include four distinct assessments to evaluate risks of: 

environmental impacts, public health impacts, social and community impacts, and human rights 

impacts. The impact assessments shall include multiple rounds of input from all stakeholders. 

The impact assessments shall allow adequate time for comprehensive assessment and planning 

processes necessary to ensure prevention and mitigation of impacts, in addition to meaningful 

engagement throughout all stages with all stakeholders and members of communities. The Town 

and Country Planning Regulations on Impact Assessment (2017) shall be amended to define 

requirements for public health, social and community and human rights impact assessments, and 

include the specific requirement that these assessments be applied to all proposed exploration 

and extraction of hydrocarbons that will use hydraulic fracturing and horizontal drilling. The 

local planning authorities shall ensure that—and determine if—adequate assessments have been 

conducted before approving the application for a permit to explore or drill. The Environment 

Authority (England), in its role as a statutory consultant to permit applicants in the planning 

process, along with Public Health England, shall commission the development and dissemination 

of guidelines for public health, social and community and human rights assessments, in addition 

to guidelines on environmental assessments. 
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Recommendation 2. Operators and companies proposing to explore for or extract hydrocarbons 

through hydraulic fracturing and horizontal drilling in the UK shall acquire—and provide 

evidence of—social license to operate (slo) in the communities in which they expect to operate. 

Social licence to operate is defined as acceptance or approval and consent from the community 

for proposed extractive operations and includes the concepts of social legitimacy and mutual 

trust. It is recognized that social license to operate granted at the national level is not adequate to 

meet the requirement of social license to operate intended here, as by definition slo must be 

granted at the community and local level where operations are proposed. The local planning 

authorities shall require proof—and define metrics to show proof—of social license to operate to 

their satisfaction before approving a permit to explore for or extract hydrocarbons using 

hydraulic fracturing and horizontal drilling. 

Recommendation 3. The UK shall affirm the legal and ethical responsibility of governance to 

protect the natural environment for current and future generations and acknowledge and 

anticipate risks associated with extractive industries to environmental and public health, 

community impacts, climate change, and others. To this end, the UK shall amend through 

legislative action the Onshore Hydraulic Fracturing (Protected Areas) Regulations 2016 to 

prohibit hydraulic fracturing/horizontal drilling adjacent to and underneath all protected areas of 

Public Health 
Impact 

Assessment: 
drawn from existing 

data  

Environmental 
Impact 

Assessment: 
drawn from existing 

data

Social/Community 
Impact 

Assessment:
qualitative data 

from local 
communities 

Human Rights 
Impact 

Assessment:
development of 
human rights 
framework
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environmental, historical or cultural value, including National Parks, Areas of Outstanding 

Natural Beauty, World Heritage Sites, Sites of Special Scientific Interest (SSI), and others. The 

UK shall extend sites of Special Scientific Interest—currently excluded—under the prohibition 

of fracking. The UK shall mandate through an amendment to the 2016 Regulations a buffer zone 

around designated protected areas, as proposed during the comment period. The UK shall amend 

the 2015 Infrastructure Act to define and specify protected areas to which the fracking 

prohibition applies, including Sites of Special Scientific Interest. 

Recommendation 4. The UK shall enact an amendment through legislative action to the 2015 

Infrastructure Act to require explicit consent of property owners before hydraulic 

fracturing/horizontal drilling can take place at any depth beneath properties and/or immediately 

adjacent to properties. The UK shall explicitly affirm the need for consent for horizontal drilling 

underneath a property. The UK Department for Business, Energy and Industrial Strategy (BEIS) 

shall define what is meant by consent and who has the right to issue consent during the planning 

precess. 

 

Recommendation 5. The UK shall review and revise the permitting and approval processes for 

hydrocarbon exploration and extraction, recognizing that the current complexity and lack of 

integration horizontally and vertically can impede stakeholder understanding of and participation 

in the process. The UK shall ensure that the legitimacy, integrity and fairness of local planning 

processes are acknowledged and unreasonable time limits for completion be revoked. The UK 

shall ensure that time is adequate for full and complete community participation in the process 

and that views of stakeholders are ‘heard’ and ‘considered.’ To this end, an independent report 

shall be commissioned at the behest of the Department for Business, Energy and Industrial 

Strategy (BEIS), and disseminated for review and public comment, including rounds of 

stakeholder comment. 

Recommendation 6. As part of the permitting requirements in the UK, companies shall provide 

financial assurance in advance of a proposed operation. This financial ‘set aside’ shall ensure 

availability of adequate funds in the event of damage and assure that the producer (or polluter) 

pays in case of harm. Additionally, a permit applicant shall be obligated to allocate adequate 

resources for independent expert information and social, environmental, health and human rights 
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impact assessment within local communities, as communities may lack the financial capacity to 

conduct independent comprehensive impact assessments. The local planning authorities shall 

ensure that the requirement of a financial set aside is met before assessments are conducted and 

shall further be charged with ensuring that funds are adequate to ensure assessments are 

scientifically sound, include meaningful stakeholder participation and are widely available for 

public comment. 

Recommendation 7. The UK shall explicitly reference and incorporate a precautionary 

approach in regulatory frameworks and in practice, when there is the potential for significant 

and irreversible harm, as currently drawn from EU law50. Following Brexit, the Precautionary 

Principle shall be explicitly defined and included in UK laws and policies within the 

environment framework, including through legislative action, such as amending the Environment 

Act 1995. Additionally and specifically, regulation and policy applied to shale gas extraction 

through hydraulic fracturing and horizontal drilling, including the Onshore Hydraulic Fracturing 

(Protected Areas) Regulations 2016, shall be legislatively amended to specify that a 

precautionary approach be followed in the face of uncertainty as part of the risk assessment 

process.  

Recommendation 8. In order to promote and encourage transitions away from fossil fuels to 

sustainable approaches to energy, and in light of withdrawal from the EU, the UK government 

under the framework Department for Business, Energy and Industrial Strategy (BEIS) shall 

undertake evaluative studies to propose structural changes to regulatory frameworks, considering 

the example of anticipatory regulation, acknowledging that first steps have been undertaken, as 

evidenced in the 2019 report presented to Parliament. The BEIS shall address specifically 

regulatory changes to encourage ‘green’ energy development and new energy technologies.51 52  

 
50 See 1992 Rio Declaration on Environment and Development, Principle 15 
51 See Armstrong, H., Gorst, C., & Rae,, J. (2019). ‘Anticipatory regulation’ in an age of disruption.” Nesta. 

https://media.nesta.org.uk/documents/Renewing_regulation_v3.pdf 
52 See UK Department for Business, Energy & Industrial Strategy (BEIS). (2019c). Regulation for the Fourth 
Industrial Revolution (White Paper). 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/807792/regulation

-fourth-industrial-strategy-white-paper-web.pdf 
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Recommendation 9. The UK shall expand the protections contained in the Modern Slavery Act 

to include a corporation’s duty of care to acknowledge and develop a plan to address and remedy 

potential environmental and climate change risk along with human rights and labour rights, 

through enacting a legislated amendment. The UK shall ensure that a corporation is accountable 

for risks to communities and individuals within and outside the UK and throughout their entire 

supply chain. The amendment to the Act shall ensure that stakeholders—individuals, 

communities, NGOs, and others with interest broadly defined—have access to legal relief 

through the UK regulatory framework, in case of risk of harm.  

Recommendation 10. Hydrocarbon companies shall be contractually and legally responsible for 

maintenance, dismantling, clean-up, monitoring, risk management, and more, of wells and sites 

beyond the end of their productivity. Industry shall remove infrastructure on-the-ground and in 

deep-underground locations and the 2015 Infrastructure Act shall be amended through legislative 

action to ensure legal requirements. Industry shall be responsible for continued monitoring of 

environmental and health risks beyond the productive life of the well and monitoring shall 

include independent post-production assessment by environmental and public health experts, in 

consultation with the Environment Agency and Public Health England, as well as the office 

Business, Energy and Industrial Strategy (BEIS).  

Recommendation 11. In light of Brexit, the UK shall update and amend regulations and 

policies, including frameworks for procedural justice, with relevance to hydraulic fracturing and 

horizontal drilling for hydrocarbons as well as environmental protections. The UK shall ensure a 

clear, transparent and well-delineated process for guaranteeing access to environmental justice 

and develop a metric to evaluate compliance. The UK shall establish a robust procedural justice 

mechanism specific to environmental cases that includes both legal (adversarial) mechanisms 

and consultative (non-judicial) mechanisms, following the model of the Aarhus Convention 

Compliance Committee. To this end, an environmental tribunal (situated within the High Court), 

with judges selected with specific environmental expertise recognizing that environmental cases 

are often technical, shall be established. Fees shall be low, or waived in certain cases, to ensure 

wide access to justice. Additionally, a non-judicial body shall be established as an alternative 

approach to mediation (and be situated outside the court system).  
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Recommendation 12. The UK shall either redefine the office of the Secretary of State for 

Housing, Communities and Local Government or by creating a new office, enhance integration 

between governance mechanisms at the national and local levels. This new—or redefined—

office shall function to enhance the local community’s capacity and resources to correct power 

and resource imbalances. This office shall be defined as non-political and non-partisan and be 

headed by expert professional leadership, rather than appointments of a political party. 

Recommendation 13. A UK-based civil society body shall be established to adjudicate disputes 

when national, local or international governance mechanisms are inadequate to protect human or 

community rights and lack enforcement ‘teeth.’ This citizen-driven tribunal may follow the 

model of the Permanent People’s Tribunal to enable greater transparency in decision-making 

processes and outcomes when balancing conflicting interests such as those of energy extraction 

and preservation of natural resources.53  

Recommendation 14. The UK Department for Business, Energy and Industrial Strategy (BEIS) 

shall require and expand comprehensive collection and analysis of baseline data on soil quality; 

air quality; surface and ground water quality; geological structure, history of seismicity, fault 

mapping; community health profile, including psychological health, among others. It shall 

further be required that mapping of below- and above-ground infrastructure and sites of closed or 

abandoned drilling sites, including exploratory sites, be developed and maintained in a publicly 

accessible data base. Additional seismic monitors and cameras on the ground and satellite-based 

technology shall be included: for example, forward-looking infrared (FLIR), to detect methane 

and other emissions on the ground, and MethaneSAT54 to track methane and other emissions 

from space. The UK shall expand and improve information and knowledge gathering and sharing 

on hydraulic fracturing and other developing technologies through citizen-based science55 to 

 
53 See Aczel, M. R., & Makuch, K. E. (2018). Human rights and fracking in England: The role of the Oregon 

Permanent People’s Tribunal. Health and Human Rights, 20(2), 31. https://pubmed.ncbi.nlm.nih.gov/30568400/ 
54 See Aczel, M. (2018). MethaneSAT: Monitoring methane emissions from space. 

www.leadersinenergy.org/methanesat-monitoring-methane-emissions-from-space  
55 See Kinchy, A. (2017). Citizen science and democracy: Participatory water monitoring in the Marcellus Shale 

fracking boom. Science as Culture, 26, 88-110. 10.1080/09505431.2016.1223113; Makuch, K. E., & Aczel, M. 

(2018). Citizen science & children. In S. Hecker, M. Haklay, A. Bowser, Z. Makuch, J. Vogel, & A. Bonn (Eds.), 

Citizen science: Innovation in open science, society and policy (391–409). London, England: UCL Press; Makuch, 

K. E., & Aczel, M. R. (2020). Eco-citizen science for social good: Promoting child well-being, environmental 

justice, and inclusion. Research on Social Work Practice, 30(2), 219-232. 10.1177/1049731519890404 
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extend data collection and engage a wider range of stakeholders, including children.56  The 

British Geological Survey (BGS) shall be responsible for conducting baseline geologic surveys 

with reports submitted to BEIS and disseminated to the public. Public Health England shall 

conduct public health profiles and submit them to BEIS. These shall be disseminated to the 

public. The BEIS shall establish metrics for determining adequacy of public access to and 

understanding of information contained in these reports. 

 
Recommendation 15: The UK’s governance frameworks for hydraulic fracturing shall explicitly 

include children in risk assessments as well as in information access and sharing, recognizing 

that there is a body of evidence that children face health risks from unconventional hydrocarbon 

operations, and other industrial activities, that are more pronounced due to their body size, stage 

of physical development, greater amount of time spent outdoors, and more57. The UK shall 

acknowledge and emphasize the specific rights of children in its human rights framework, 

following the example of the United Nations. It is acknowledged that children, while 

disproportionately affected by environmental risk, are less likely to be included in decision-

making. Access to information on hydraulic fracturing and other contentious industries shall be 

presented in age- and education-appropriate language and format, recognizing the right to access 

to information contained in the Aarhus Convention and extending this right to children. Children 

shall be formally recognized as stakeholders be included in decision-making. Meaningful forums 

for hearing their perspectives shall be established. The Environment Authority and Public Health 

England shall act as consultative bodies for impact assessment mechanisms that incorporate 

children as stakeholders.  

Recommendation 16. The UK shall explicitly accept and acknowledge that regulation of 

hydraulic fracturing and horizontal drilling—along with other technologies and activities with 

potential environmental, health or community impact—depend on a framework of good 

governance underpinned by the Pillars of the Aarhus Convention: Access to information, right to 

participation in environmental decision-making and access to environmental justice. The UK 

shall explicitly acknowledge environmental rights of individuals and communities and that the 

 
56 See BLOSSM in Oklahoma. http://www.ou.edu/ogs/education/Educopps#BLOSSM 
57 See Makuch, K. E., Zaman, S., & Aczel, M. R. (2019). Tomorrow’s stewards: The case for a unified international 

framework on the environmental rights of children. Health and Human Rights, 21(1), 203. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6586981/ 
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foundation of environmental and energy decision-making processes is acceptance of the 

fundamental principle of justice and fairness.  

Recommendation 17. The UK shall explicitly acknowledge the responsibility to ensure 

community and local participation in decision-making when faced with new and unforeseen 

risks, especially within vulnerable populations. The UK shall explicitly recognize the 

responsibility to be inclusive of those who face significant demonstrated risk: children, women, 

marginalized communities including communities in poverty, migrant populations, communities 

of colour, ethnic minorities, Indigenous populations, widely dispersed rural populations, 

underrepresented minority populations and others. Planning processes and feedback/evaluation 

mechanisms shall comprehensively incorporate the needs and priorities of a wide group of 

stakeholders and will ensure equal and fair access to information and adequate representation in 

decision-making. A metric for success in reaching these populations will be devised and 

implemented. A consultative body drawn from communities, as well as experts in environment, 

public health, and human rights shall draft a report on best strategies and framework under the 

Department for Business, Energy and Industrial Strategy (BEIS), and with ongoing consultation 

with the Environment Agency and Public Health England.  
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Draft Recommendations Round 2: Global Application 

Recommendation 1: The UK shall require a comprehensive impact assessment process as part 

of the planning process prior to approval of use of hydraulic fracturing and horizontal drilling to 

explore for or extract shale gas. This shall include four distinct assessments to evaluate risks of: 

environmental impacts, assessment of public health impacts, assessment of social and 

community impacts, and assessment of human rights impacts. The impact assessments shall 

include adequate time for comprehensive assessment and planning processes necessary to ensure 

prevention and mitigation of impacts, in addition to meaningful engagement throughout all 

stages with all stakeholders and members of communities. 

Recommendation 2: Operators and companies proposing to explore for or extract shale gas 

through hydraulic fracturing and horizontal drilling in the UK shall acquire social license to 

operate in the communities in which they expect to operate. Social licence to operate is defined 

as acceptance or approval and consent from the community for proposed extractive operations. It 

is recognized that social license to operate granted at the national level is not adequate to meet 

the requirement of social license to operate, as by definition it must be granted at the community 

and local level. The concept of social license to operate is important as it relates to extractive 

industries and includes “social legitimacy [or acceptability within a given social framework], 

credibility and trust.”58 Issuing of a permit to operate shall be contingent upon evidence that 

social license to operate has been granted by the relevant community.  

Recommendation 3: An enhanced framework for environmental and community rights 

protections and enforcement within a framework of procedural justice, with application to 

unconventional hydrocarbon operations or other activities with potential human rights or 

community impacts. A procedural justice approach emphasizes fairness in processes that lead to 

a decision rather than in the decision or final result itself, and by definition incorporates 

meaningful stakeholder input that aims for fairness, trust and respect among all stakeholders.59 

 
58 Bradshaw, M., & Waite, C. (2017). Learning from Lancashire: Exploring the contours of the shale gas conflict in 

England. Global Environmental Change, 47, p. 30. 10.1016/j.gloenvcha.2017.08.005 
59 Maxwell, S. R., & Maxwell, C. D. (2020). Ecology and criminology? Applying the tenets of procedural justice on 

compliance to environmental regulations. Criminology & Criminal Justice. 10.1177/1748895820922291 
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The framework may be legal (adversarial) or a model of consultation such as the Aarhus 

Convention Compliance Committee (non-judicial), or both. 

Recommendation 4: Following Lockwood’s principles of good governance,60 develop and 

implement a framework for assessing and enhancing governance at the company or corporate 

level, local community governance level, and national governance level, with strong integration 

and communication within and between levels, and transparency and fairness or equity for all 

stakeholders. Lockwood’s principles have been adapted in the form of questions in the table that 

follows. 

 

Principle Brief description 

Legitimacy Does an actor or organization have authority to govern? 

Transparency Are decision-making processes visible? 

Accountability Is there clear responsibility for governance actions and decisions? 

Inclusiveness Is there meaningful opportunity for stakeholders to engage in 

governance processes and decision-making? 

Fairness Are all stakeholders’ opinions valued equally and power distributed 

fairly? 

Integration Is there connection and coordination among all governance actors? 

Capability Do governance actors have the skills and resources to govern? 

Adaptability Do governances actors have the ability to maintain relevance of 

governance processes and actions under changing conditions? 

 

 
60 See Lockwood, (2010). Good governance for terrestrial protected areas: A framework, principles and performance 

outcomes. Journal of Environmental Management, 91(3), 754-766. 10.1016/j.jenvman.2009.10.00 
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Adapted from Lockwood et al., 2010 

Recommendation 5: Ensure opportunities for development and enforcement of rights for public 

and community access to information, public participation in the decision-making process for 

activities affecting community well-being, and access to justice in case of the need for 

remediation on environmental matters. As highlighted throughout this thesis, these protections 

comprise the framework for the UNECE Aarhus Convention. These protections should be 

developed and ensured, including within regulatory frameworks of countries who are not 

signatories to the Aarhus Convention (e.g., US, Algeria and China). Specific to the UK, establish 

a clear, transparent and well-delineated process for compliance and metric to evaluate 

compliance, important as there has been evidence of UK non-compliance, particularly with 

respect to access to justice.  

Recommendation 6. Establish and ensure long-term, meaningful mechanisms for community 

engagement and to ensure community needs are met, particularly with respect to a proposed new 

technology such as hydraulic fracturing. Establish procedures for identifying needs of the 

community—not just corporate ‘bottom line’ or national priorities.  

Recommendation 7: Promote a precautionary approach in regulatory frameworks and in 

practice, when there is the potential for significant and irreversible harm61. This applies to the 

case of unconventional hydrocarbon extraction with hydraulic fracturing or other technologies 

with potential for irreversible damage to the environment and public health. This approach is 

particularly important when reconciling needs of current development with protection of natural 

spaces for future generations. 

Recommendation 8: Create a mechanism to enhance a community’s capacity and resources to 

correct power and resource imbalances. Require the permit applicant to allocate resources for 

expert information and impact assessment within local communities, as communities may lack 

the ability to conduct comprehensive impact assessment due to lack of resources and may need 

to rely on assessments managed by industry or national government. 

 
61 See 1992 Rio Declaration on Environment and Development, Principle 15 
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Recommendation 9: Require companies to provide financial assurance in advance of any 

proposed operation. This financial ‘set aside’ provides funds in the event of damage and assures 

that the producer (or polluter) pays in case of harm.  

Recommendation 10: Develop a series of performance goals, or a performance metric, to 

determine the level of success in meeting goals. Once potential problems and challenges are 

identified, reorient them into measurable goals. This is conceived as a two-step process: 1) 

problems are articulated and 2) problems are reformulated as goals. 

Recommendation 11. Expand corporate duty of care. As demonstrated in the discussion of 

Algeria and France, there is a key role for expanding a corporation’s duty of care to acknowledge 

and develop a plan to address and remedy potential environmental and climate change risk along 

with human rights and labour rights. Including corporate responsibility within a national 

framework gives individuals, communities and others access to legal relief, in case of risk of 

harm. To this end the UK’s Modern Slavery Act can serve as a good beginning, and should be 

expanded to include environmental rights, following the model of France’s Duty of Care Act. 

Recommendation 12. Establish a civil society body to adjudicate disputes when national or 

local government mechanisms are inadequate to protect human or community rights and lack 

enforcement ‘teeth.’ The process of citizen-driven tribunals has the potential to enable greater 

transparency and can fill crucial gaps in the regulation of contentious issues such as shale gas 

extraction, particularly when there is the need to balance conflicting interests such as those of 

energy extraction and preservation of natural resources.62  

Recommendation 13. Develop mechanisms to help ensure community ‘voice’ and enhanced 

protection of mental, physical and social well-being, especially in the face of new and unforeseen 

risks specifically within vulnerable populations. Studies have shown significant potential risk to 

children, women, marginalized communities including communities in poverty, migrant 

populations, communities of colour, ethnic minorities, Indigenous populations, widely dispersed 

 
62 See Aczel, M. R., & Makuch, K. E. (2018). Human rights and fracking in England: The role of the Oregon 

Permanent People’s Tribunal. Health and Human Rights, 20(2), 31. https://pubmed.ncbi.nlm.nih.gov/30568400/ 
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rural populations, underrepresented minority populations and others. There is a need for planning 

processes and feedback/evaluation mechanisms that comprehensively incorporate the needs and 

priorities of a wider group of individuals, and particularly for groups who may lack access to 

information and adequate representation in decision-making. Establish a metric for success in 

reaching these populations. 

Recommendation 14: Include children specifically in risk assessment mechanisms as well as in 

information access and sharing. There is a body of evidence that children face health risks from 

unconventional hydrocarbon operations, and other industrial activities, that are more pronounced 

due to their body size, stage of physical development, greater amount of time spent outdoors, and 

more63. The UN recognizes the specific rights of children in its human rights framework. 

Following from that lead, evaluation of shale gas development impacts should specifically 

address potential risks to children. Additionally, the children of today will be the decision-

makers of tomorrow, and for that reason there is an important argument to provide children 

opportunities to learn about technologies such as unconventional methods of hydrocarbon 

extraction and others and how to evaluate risks and benefits64. Public engagement and 

information should be at a non-technical level, accessible to the general public, including 

children. See below for an example of an art project designed to engage a young population in 

learning about the technical, political, social and other aspects of the issue of hydraulic fracturing 

within a community. 

 
63 See Makuch, K. E., Zaman, S., & Aczel, M. R. (2019). Tomorrow’s stewards: The case for a unified international 

framework on the environmental rights of children. Health and Human Rights, 21(1), 203. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6586981/ 
64 See Dunlop, L. et al. (2020). Perspectives on fracking from the sacrifice zone: Young people's knowledge, beliefs 

and attitudes. Chem. Educ. Res. Pract., 21, 714-729. 10.1039/D0RP00022A 
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Recommendation 15: Expand comprehensive collection and analysis of baseline data on soil 

quality; air quality; surface and ground water quality; geological structure, history of seismicity, 

fault mapping; community health profile, including psychological health, among others. Install 

additional seismic monitors and cameras on the ground and incorporate satellite-based 

technology: for example, FLIR (forward-looking infrared), to detect methane and other 

emissions on the ground, and MethaneSAT65 to track methane and other emissions from space.  

Recommendation 16: Develop and incorporate a system for mediation of potentially polarizing 

public disagreements, such as resource extraction within a community, following the concept of 

civic fusion.66 This approach acknowledges that communities, industry and governance may 

 
65 See Aczel, M. (2018). MethaneSAT: Monitoring methane emissions from space. 

www.leadersinenergy.org/methanesat-monitoring-methane-emissions-from-space  
66 See Podziba, S. (2012). Civic Fusion. American Bar Association. 
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become locked in non-productive adversarial positions and that using a mediation process to find 

common ground can be beneficial to moving toward a more constructive outcome. This is 

additionally important as polarizing issues have the potential for dividing a community—

divisions with the risk of continuing after the immediate issue has been settled. 

Recommendation 17: Expand information and knowledge gathering and sharing on hydraulic 

fracturing and other developing technologies through citizen-based science. Citizen science—

data collection undertaken by non-specialists—can contribute to the body of baseline data prior 

to beginning extractive operations or other technologies with potential environmental or health 

impacts67. In the event of fracking or other operations with potential ecological or health harm, 

data collected through citizen science can provide evidence or proof of harm. Finally, a key 

argument is to engage a wider range of stakeholders, including children, potentially enhancing 

social good.68 Citizen science provides the opportunity to expand scientific knowledge and 

engage in learning about and sharing science to better understand impacts, and can further the 

right to science, a right established in the UN Declaration of Universal Human Rights.  

Recommendation 18: Develop mechanisms for communities to play an active role in producing 

local energy, including microgrids, solar panels, electric vehicles, and more, moving from energy 

consumers to energy pro-sumers, meaning energy consumers and producers69. This 

recommendation acknowledges that communities should move beyond regulation of shale gas 

toward a more positive energy future for their communities. 

Recommendation 19: Reduce energy consumption and ensure efficient use of energy, 

particularly related to times of peak demand on the grid, through implementation of smart home 

technologies, mobile phone apps, and other communications technologies that can provide data 

in real time on energy demand and usage. These technologies can help communities, businesses, 

 
67 See Kinchy, A. (2017). Citizen science and democracy: Participatory water monitoring in the Marcellus Shale 

fracking boom. Science as Culture, 26, 88-110. 10.1080/09505431.2016.1223113; Makuch, K. E., & Aczel, M. 

(2018). Citizen science & children. In S. Hecker, M. Haklay, A. Bowser, Z. Makuch, J. Vogel, & A. Bonn (Eds.), 
Citizen science: Innovation in open science, society and policy (391–409). London, England: UCL Press; Makuch, 

K. E., & Aczel, M. R. (2020). Eco-citizen science for social good: Promoting child well-being, environmental 

justice, and inclusion. Research on Social Work Practice, 30(2), 219-232. 10.1177/1049731519890404 
68 See BLOSSM in Oklahoma. http://www.ou.edu/ogs/education/Educopps#BLOSSM 
69For further information see https://www.buildup.eu/en/news/new-ways-prosumers-interact-energy-market-grid-

operators 
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and energy providers manage energy demand and increase efficiency. These “apps would be 

used to intelligently control devices (on/off, temperature setpoints, etc) for balancing prosumers’ 

own energy needs and the effect of their actions on the stability of the electricity system.”  

Recommendation 20: Require companies to be responsible for maintenance, dismantling, clean-

up, monitoring, risk management, and more, of wells and sites that have reached the end of their 

productive life. There is a demonstrated problem with abandoned wells that leak methane and 

pose other environmental and health risks. To this end, (particularly in light of the ‘supply glut’ 

of hydrocarbons discussed previously in this thesis) there is an opportunity to engage industry 

workers and others with experience in the extractive industries to work on permanently plugging 

‘orphan wells’ and other infrastructure. There is furthermore a need to develop a robust system 

of regulation to ensure accountability for the maintenance and prevention of emissions 

particularly when hydrocarbon companies have become bankrupt, absorbed or devolved. Further 

research on carbon capture and storage & greenhouse gas removal within depleted wells or other 

containment is proposed. Further research should also be conducted on environmentally 

beneficial uses of oil and gas wells or orphan wells, including generation of geo-thermal energy. 
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Appendix 2: Stakeholder Feedback 
 
Third Round of Stakeholder Feedback 
 
Stakeholder 1 
 
There is an important need to focus specifically on the local environmental impacts--as well as 
those at a distance--that can be caused as a result of hydraulic fracturing activities. These 
negative impacts directly influence public acceptance.  However, true stakeholder engagement, 
both proactive and reactive in nature, is not in the best interest of the oil industry. This is part of 
the reason there is often a dismissal of more ‘emotional’ comments or feedback, as truly 
stakeholder engagement is a time-consuming process and at odds with the rapid pace that 
industry seeks to develop the technology.  
 
Academic researcher at School of Earth and Environment, Leeds University, UK 
 
Stakeholder 2 
 
A new report through Big Market Research in December 2020 shows forecasts for global Shale 
Gas Processing Equipment market growth to grow between the period of 2018-2025, and it will 
be important to look at the factors that lead to this projected growth. Another key area where we 
tend to focus analyses is the key ‘push and pull factors’, key market situations in various regions 
and countries such as the EU and UK, and regional market changes, and national and 
international PESTLE/PEST situations and changes. 
 
Energy consultant at McKinsey & Company, London, United Kingdom 
 
Stakeholder 3 
 
The recommendations laid out in this section are sensible and logical and can help ensure more 
targeted protections and enhanced legislation related to development of UGE and related 
technologies. It may be worthwhile expanding the scope and range of recommendations, in the 
case of UGE approval in England or within the United Kingdom, to examine end-point use of 
processed UGE products such as LNG.  
 
Private consultant, previously employed with Earth & Marine Environmental Consultants 
(EAME), United Kingdom 
 
Stakeholder 4 
 
The concept of human rights and the idea of the human right to energy is briefly developed, and 
an interesting area for future research. A recent report by the UK Government on Fuel Poverty 
demonstrated than nearly 5 million households are currently in ‘fuel poverty’. Future 
examination of the issues related to rising costs of energy and fuel poverty within England could 
be prove valuable. You might consider consulting the findings of the European Energy Poverty 
Observatory (EPOV) and partners including EU Fuel Poverty Network (EUFPN). 
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Academic researcher, Manchester Energy, University of Manchester, United Kingdom 
 
 
Stakeholder 5 
 
It is important to think about the purpose of having recommendations in your dissertation. 
Describing the specifics of how to enact proposals is tricky and nearly impossible without being 
on the ground and fully understanding the political picture and developing relationships with 
locals in each place. It is perhaps not necessary to go into too much detail here. Blue sky 
recommendations can be beneficial. Perhaps the balance is putting forward recommendations but 
also speaking to the varying interests that make it complicated to enact as opposed to thinking 
through how to actually they can be enacted. The focus on civic fusion and how to balance 
differing needs, peoples bottom lines, establishing communication between industry and 
government and stakeholders and citizens is particularly pertinent. 
 
Postgraduate in Criminology/Justice, Cambridge University, UK 
 
Stakeholder 6 
 
Following on the first set of Recommendations, this series identifies key agents and actors, 
providing a more specific roadmap for regulatory reform. While many firms have their own in-
house experts and consultants to provide feedback, this series of Recommendations targets both 
public and private actors and the relevant agencies to ensure robustness of policy.  
 
Legal intern, Allen & Overy LLP, London, United Kingdom 
 
Stakeholder 7 
 
The system of regulations and policies in England currently fails to take into account ensuring 
that ethical approaches to unconventional gas extraction and ensuring accountability and 
environmental justice concerns must be a part of planning processes. Critiques of the current 
regulations and legal approaches can form a key jumping off point to begin working towards 
incorporation of justice and ethical considerations in shale gas decision making.  
 
Postgraduate Researcher, Durham University, England  
 
Stakeholder 8 
 
[Energy companies] must strive to ensure is a continuous process of education and constructive 
dialogue with the local communities with regards to community acceptance and understanding of 
the technologies and processes used, terminologies, and any potential impact any of the 
unconventional gas extraction stages may impact upon community wellbeing. 
 
Energy Engineer, Clarke Energy, Liverpool, United Kingdom  
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Stakeholder 9 
 
Differentiate more clearly between the recommendations (1 and 2 seem similar, for example). 
How are these different from what’s already included in the current planning and permitting 
processes? It’s important to focus on the target audience of the recommendations and you’re 
trying to achieve with each one.  
 
CEO, Major Financial Capital Firm, London 
 
Second Round of Stakeholder Feedback 
 

Stakeholder 1 
 
I believe the recommendations would provide a comprehensive framework for managing the 
risks of fracking development. There are a couple of limitations that occur to me: 

1. Communication/education – the results of the impact assessment influence many of the 
other recommendations – including recommendations 5 - access to information, public 
participation in the decision-making process, 8 - citizen-driven tribunals and 9 – citizen 
science. However, many of the issues affecting impact are complex and can be very 
technical. If these are not communicated effectively in a non-technical manner, and there 
is insufficient education on understanding the impacts, these other recommendations may 
be less effective than they could be. 

2. The expanded corporate duty of care in recommendation 7 can be eroded if managers are 
not incentivized to comply with the expanded duty. For example, some of the impacts of 
fracking operations can be quite long term. Management often has a relatively short-term 
focus. What is to prevent managers from neglecting their duty of care in the interest of 
meeting short term gains, knowing that when the long-term impacts become clear they 
will no longer be working for the offending corporation? 

These are both bigger issues that likely go well beyond the scope of the thesis but are potentially 
relevant to the recommendations. 
 
Consultant. Former CEO and VP Risk Management at investment firm. Familiarity with 
analyzing investments in uranium mining companies and impact assessment process and how it 
affects mining projects. 
 
Stakeholder 2 
 
Thank you for giving me the opportunity to comment on this extensive and comprehensive 
research on possible mitigations on the impacts of “fracking”. I found many useful lessons 
applicable to other contexts in the discussions of the international case studies.  
 
Our energy development practice has been to consider the economic benefit of energy projects, 
almost to the exclusion of consideration of the possible negative externalities associated with the 
project. This dissertation clearly shows the potentially severe environmental, social and health 
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impacts must be accounted for. The recommendations are designed to address this historic 
inequity from multiple angles that collectively protect the public’s interest.  
 
These recommendations can help us address this inequity and inform the development of 
emerging best practice, in fracking and other energy extraction contexts (why not?). 
Recommendation 10 specifically addresses the more significant health risks to children. I would 
add there may be significant health risks posed to other communities. Recently, the New York 
Times reported that “African-Americans are 75 percent more likely than others to live near 
facilities that produce hazardous waste.” On the upside, in Canada, it was recently reported that, 
this year, the pay of executives at Husky Energy (Calgary) will link greenhouse gas emissions to 
compensation “as part of a new plan that also includes a goal to reduce carbon emissions by 25 
per cent over the next five years”. 
 
These recommendations set a bold vision for a better future I hope we can achieve.  
Senior Administrator, University of Toronto Transportation Research Institute 
Toronto, Ontario, Canada 
 
Stakeholder 3 
  
Thank you for the opportunity to review your dissertation and assess your recommendations.  The ten 
recommendations you have outlined take into consideration several important issues that are relevant 
to individuals, families, communities and the general society.   They are relevant to the four areas of 
impacts you have correctly identified – public health, the environment, social/community, and human 
rights.  Of particular importance is the recommendation related to children’s health because of 
developmental issues that could have life-long consequences.  In summary, I am impressed with the 
comprehensiveness of your recommendations and pleased to endorse them.   
  
Professor, University of Southern California, School of Social Work and School of Business, Los Angeles 
California 
  
Stakeholder 4 
 

Comments on the recommendations of Aczel’s thesis: 

1. For implementation of these recommendations, it would be necessary to convert these 

into goals or standards. In other words, what would a business, a community or a local or 

national government have to do to demonstrate that the recommendations had been met. 

How would implementation be quantified and verifiable? Who or what organization would 

do the verifying? This is outside of the scope of the thesis, but that infrastructure would 

have to be defined. 

2. Where terms like “comprehensive” are used in the recommendations, at some point the 

term will have to be specified to allow verification. How would a government agency (for 

example) demonstrate that a system was sufficiently comprehensive? 
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3. With particular reference to recommendation 2, demonstrating the “social license” would 

require criteria development. Is consent of the community by vote, petition, simple majority 

of written respondents, etc.? Again, that is an implementation-stage problem. 

 

4. It may be useful at an early stage to identify systems or organizations where similar 

objectives have been implemented. In the thesis, Aczel identifies examples of how individual 

recommendations have been applied. Are there any examples of systems where essentially 

all have been addresses, and how successful was that system. For example, the thesis 

compares the government and regulatory treatment of fracking in New York and California. 

It also notes that the states manage such activities as fracking on a state by state basis. 

Those comparisons are valuable. Moving forward into an implementation phase, it would 

also be valuable (in my opinion) to study examples of government/regulatory systems that 

are nation-wide (as a minimum) and multi-national if possible that have addressed similar 

issues. 

 

An example that comes to mind from my personal experience is the regulation of 

commercial power. This industry has faced issues in some ways similar to the issues that 

Aczel raises regarding fracking. In the US, licensing of nuclear plants is controlled by the 

Nuclear Regulatory Commission. There are defined steps that must be taken for licensure of 

a plant. At each step, there are technical reviews, environmental impact studies, hearings 

that are generally open to the public, a public comment phase where written comments can 

be submitted. I am not personally familiar with how the nuclear industry is regulated in the 

UK, but I assume similar functions. 

 

 The nuclear industry is also strongly international, with technology, equipment and 

expertise being supplied and purchased by numerous countries, so there needs to be a 

consistent level of expectations. 

 

5. With regard to the duty of care described in recommendation 7, I don’t know much about 

the economics of the fracking industry. I know that in the US, the industry is often 

subsidized by the government (though I don’t know the extent). Such subsidies distort the 

economics of an industry. In addition, I don’t know what limits on liability the industry has in 

response to health issue claims, property impacts (e.g., due to induced seismicity). Are 

operators required to pay into a fund in advance to account for such claims? It is often the 

case that care and cost are related. In any event, the full life cycle cost of any such activities 

as fracking must be considered for fairness (including any liabilities now or in the future). 

 

6. The criterion of fairness also applies to the potential or current operator / owners as well. 

It is necessary for them to know what specifically they have to accomplish or demonstrate in 

order to begin or continue operations, so that they can reasonably assess the cost/benefit. 

They should not be vulnerable to a continually sliding scale of what they need to do. For 
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fairness to both the community and the operators’ goals and requirements need to be 

clearly defined, along with clear and consistent enforcement, claim and legal requirements. 

 

Professional Engineer licenses (similar to Chartered Engineer in the UK) in several states in 

the US. I received bachelor’s and Master’s degrees from the Massachusetts Institute of 

Technology (MIT) in Cambridge, Massachusetts. I have more than 40 years of engineering 

experience, primarily as a consultant for the nuclear power industry both within the US and 

internationally 
 
Stakeholder 5 
 

You carefully and thoughtfully try to incorporate youth and engage children in learning 

about fracking. I especially appreciate the concrete suggestions you make for teachers to 

directly implement in their lessons. I can already envision students soaking up the concepts 

you present through educational play, and in turn, become increasingly curious to learn 

more about how their actions can affect their environment.  

Your vision of creating a bridge between different generations is meaningful and powerful, 

and I think this will be key to securing a better tomorrow for our children.  

 

Educator, Saint Louis, Missouri 
 
Stakeholder 6 

 

Thank you for sharing your dissertation and recommendations with me. The 

recommendations you have outlined are thoughtful and clearly laid out. I endorse the set of 

recommendations, particularly 7 and 8, given the focus on strengthening the regulatory 

framework and rightfully shifts responsibility to corporations and preserves community 

rights.  

  

Cororporate lawyer (law firm name redacted) 

 
Stakeholder 7 
 
In my capacity, as former director of the Gifted Citizen Program that identified and provided 
support for social entrepreneurs, and current consultant for start-ups focused on renewable energy, 
Miriam Aczel asked me to look at her recommendations on how to improve social license to 
operate in companies  doing business in local communities. I agree with her recommendations on 
ways to improve ‘community buy-in.’ I work with start-ups (mostly) in Mexico and Latin America, 
that are developing renewable energy products. One of the largest challenges they face is to be 
accepted by communities to be accepted positively by communities, it is important that they 
develop dialogue with communities and understand the culture and social make-up of the 
communities. The recommendations this thesis presents on considering the social and human rights 
impacts of energy projects is not just important for large multinational corporations but for small 
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companies as well. This is especially true if the technology is new—solar panels, wind farms, or 
smart home devices.   
 
Special Advisor to a Presidential Commissioner in Mexico. 
Social Entrepreneur and Renewable Energy Startups Consultant. 
Former director social entrepreneurship program 
 
Stakeholder 8 
 
The focus on different populations is importation. People receiving social aide, however, are 
devoid of bargaining power. This needs to be addressed. Advocates can help but it’s not a 
straightforward process.  
 
Financial analyst  
Former councilor for affordable housing, Boston  
 
Stakeholder 9 
 
The health impacts are important. Treating a patient is like looking for clues. With the 
environment, many of the things causing damage are invisible, so it is very [important] to know 
what kind of [industrial] activities are happening where. 
 
Medical student 
University of Algiers, Université d’Alger 1, رئازجلا ةعماج  
 
Stakeholder 10 

 

Restorative justice: 
You have to be careful with the term restorative justice as it is often used as an ‘all-

encompassing’ way to solve problems. Restorative Justice (and transformative justice, which 

some people prefer), are really for interpersonal harm in a very specific context. Some 

people write about RJ more expansively/systematically but it definitely requires fully 

understanding its breadth to use that terminology. 

 
Power imbalance: 
When thinking about solutions, it is important to consider stakeholders' interests and 

imbalances of power. For example, incorporate the interests of government decision-makers 

and others in recommendations to make sure that they have a stake in moving toward a 

comprehensive solution (i.e., cost, political realities, what will make their lives easier, etc.)  

 

Recommendation 3: Establish an enhanced framework for environmental and community 
rights protections and enforcement within a framework of procedural justice, with application 
to unconventional hydrocarbon operations or other operation with potential human rights or 
community impacts, a procedural justice approach emphasizes the fairness in processes that 
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lead to a decision rather than in the decision or final result itself, and by definition 
incorporates meaningful stakeholder input that aims for fairness, trust and respect among all 
stakeholders. 
 

This makes sense, but I'm skeptical of procedural justice as an end itself, as it implies that if 

we make people feel good about the process, they will accept an outcome even if it is 

unjust. I think it is important to say that procedural justice is important as a component but 

not to the exclusion of actual just outcomes. 

 

Moving beyond recommendations to action: 
Government rarely makes progressive changes on its own. It is nearly always pushed by 

external forces (e.g. politics, and/or activists/organizers) to make changes. Government is 

generally committed to the status quo and isn't great at changing, especially in big ways. 

Also, activists can often give politicians political "cover" to create policies that they may 

support but otherwise would not be able to enact because of concern about other 

constituencies. 

 

Keep in mind that it is one thing to make a recommendation (which is great), and another to 

enact that recommendation (which is really hard and lots of politics and relationships have 

to be considered). 

 

As a practitioner, I agree that it is important that you are focusing on local issues. That 

emphasis is important to show understanding of the depth and context of the issues.  

Assistant to the Mayor of a large American city (name redacted) 

Stakeholder 11  

Recommendation X. Create a mechanism to enhance a community’s capacity and resources to 
correct power and resource imbalances. Require the permit applicant to provide resources for 
expert information and impact assessment within local communities. For example, communities 
may lack the ability to conduct impact assessment mechanisms due to lack of resources and often 
must rely on assessments managed by industry of national government. 

Recommendation X: Require companies to provide financial assurance in advance of any 
proposed operation, so that there is a financial amount set aside in case of any damage. This 
financial assurance can ensure that the producer (or polluter) pays in case of harm.  

Mediator and author on processes of mediation, Boston Massachusetts, United States 

 
Stakeholder 12 

Recommendation X: Develop a series of performance goals, or a performance matrix, in order 
to determine if a project was successful. Once potential problems and challenges are identified, 
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they can be reoriented into goals that are measurable. Two-step process: 1) problems need to be 
articulated 2) reorient problems into goals 

CEO Environmental Product Stewardship Company, Boston, Massachusetts, United States 

Stakeholder 13 
 
Je suis d'accord avec les recommandations proposées et comment elles peuvent aider à protéger 
les droits planétaires et humains. Heureusement nous sommes heureux que le gaz de schiste soit 
interdit en France, et nous espérons la même chose pour nos amis d'autres communautés. 
Ni ici, ni ailleurs.  
 
I agree with the recommendations proposed, and how they can help protect planetary and human 
rights. Fortunately, we’re glad that shale gas is banned in France, and we hope the same for our 
friends in other communities. 
Not here, not elsewhere.  
 
Resident of the Gard, France.  
Vigilance Hydrocarbures France (VHF) 
 
Stakeholder 14 
 
From the perspective of my experience in working at various multinational corporations 
globally, ensuring transparency and fairness across the supply chain can be challenging, 
particularly when the supply chain involved multiple subsidiaries and is often across different 
countries. The Droit du Vigilance as described could have a potentially important role to play, 
but new standards would likely need to be set to ensure clarity for how it applies at both the 
company and entire supply chain levels.  
 
Marketing professional, major multinational food corporation, Paris, France 
 
Recommendations Round 1 and First Round of Stakeholder Feedback 

Recommendation 1:  

Terminology and definitions should be standardized, at minimum for industry and policy- maker 
use, in order to ensure consistency of meanings and understanding across the entire supply chain 
as well as to the general public. Definitions and meanings of terminology as well as policies and 
regulations should be clearly outlined (in non-technical terms, where possible) in impact and risk 
assessments, announcements, and data and research. This information should be made available 
to the general public where not legally privileged.  

Recommendation 2:  

Risk-assessments and analysis should be carried out during all stages of development and 
include identification of risks as seen internationally and particularly in the United States. 
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Environmental Risk Assessments, as well as Public Health Risk Assessments should be required 
for all exploratory and extraction processes.  

• -  Risk assessments should cover the entire life-cycle of gas extraction, and seek to assess 
potential risks both before, during, and after fracking processes are undertaken  

• -  Risk assessments, in addition to impact assessments (Environmental Impact 
Assessments and Public Health Impact Assessments) should seek to engage stakeholders, 
experts, local communities, and the general public, and results should be made available 
to all.  

Recommendation 3:  

Detailed baseline studies should be conducted of the seismic activity of proposed fracking sites, 
as well as water use and maps, air pollution, and land use, and should be monitored with specific 
regards to the potential impacts of fracking to obtain complete baseline information.  

• -  Baseline data should continually be monitored throughout the shale gas extraction life-
cycle  

• -  Data collection and results should seek to involve a wide range of stakeholders and 
experts across various sectors, as well as seek to involve and educate the public through 
‘citizen science’ monitoring schemes and increased access to information including 
potential health and environmental impacts, social impacts, and benefits 

Recommendation 4:  

Environmental Impact Assessments, and arguably Health Impact Assessments, should 
formally be required prior to commencing activities, rather than mandated only at the 
discretion of relevant Planning Authorities. Furthermore, Impact Assessment 
methodology should be clearly outlined and follow standardised procedures to ensure 
comparability of results and facilitate decision-making.  

• -  EIA should formally include a section regarding seismic risk, and should communicate 
with both BGS and DECC, as well as other relevant authorities to ensure accurate risk or 
impact assessment  

• -  Impact assessments should take a precautionary approach, and include potential 
impacts such as impacts of fracking on agriculture; and potential impacts on property 
values near fracking sites.  

• -  Impact assessments should incorporate climate change potential where possible?  
• -  Impact assessments should take into consideration distances from populated areas, with 

a possibility of establishing minimum distance (rather than the current method of 
analysing distance on a case-by-case basis)  

Recommendation 5:  

Increased interaction and coordination should be emphasized between public health 
experts and stakeholder and environmental experts. Research Councils should devote 
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resources and study to impacts and risks of shale gas extraction, and increase cross-
disciplinary coordination. University research teams, Councils (such as Natural 
Environment Research Council and the Economic and Social Research Council, and the 
Medical Research Council), industry experts (operators, gas firms, and technicians), and 
other stakeholders including legal experts should increase the amount of collaboration 
and transparency where possible.  

 - Applications and impacts of shale gas should be examined in international and wider 
 contexts, and include issues such as how fracking relates to climate change and energy 
 sources  

Recommendation 6:  

Short and long term gaps with data—currently, there is demonstrated evidence that there 
is a lack of conclusive evidence to prove that fracking can be executed in the UK with no 
negative impact, as there is a demonstrated gap in the data in the US. In light of this, 
policy makers and operators should aim to take a precautionary approach when making 
decisions, as well as promote efforts across all multiple sectors to fill in gaps in the 
knowledge base.  

Recommendation 7:  

Exceptions to regulations (such as seen in the U.S.), and laxity in regulation should not be 
allowed without research to back up decisions to relax controls. Rather, regulators and 
policy makers should adopt a precautionary approach in the absence of conclusive data to 
demonstrate a lack or mitigation of risks.  

Recommendation 8:  

Future scenarios and improvements should be continually researched and updated. Best 
practice for business governance should be ensured through increased collaboration and 
communication between stakeholders and industry where possible, and research efforts 
should be dedicated to alternate methods of fracfluid and waste disposal, minimising 
chemical use, and climate change mitigation efforts including CCS and possible retro-
fitting of wells for geothermal energy generation.  

Recommendation 9:  

Transparency should be a priority, particularly with regards to chemicals utilised in 
fracking operations. Chemicals should be registered with EU REACH - Registration, 
Evaluation, Authorisation and Restriction of Chemicals, and information made available 
to healthcare officials, stakeholders, and the general public.  

Recommendation 10:  
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Environmental and health standards and risks should be kept As Low as Reasonably Practicable 
(ALARP), and, where possible, promote enhancement and protection of public health and 
environmental quality, biodiversity, and water sources. Risks should be managed with 
communication to health and safety officials, environmental regulators, and the general public, 
and clear mechanisms for reporting of risks and issues should be established. Similar clearly-
established guidelines should be set for monitoring of well integrity, gas leakage, water 
contamination, seismic activity, and other environmental and health risks. Minimum standards or 
‘traffic light monitoring systems’ should be clearly established, and follow an iterative process 
where continual improvements are mandated to ensure best practice and lowest risk. 

Stakeholder Feedback Round 1  

Fourteen stakeholders responded to the preliminary draft of recommendations, and provided 
feedback and recommendations for additional research. Stakeholders ranged from experts and 
academics in both environment and public health to legal officials, industry representatives, and 
members of the general public. As some stakeholders wished to remain anonymous, all of the 
respondents have been anonymized except for those who gave validation quotes to be included 
with names.  

A selection of stakeholder feedback is included in order to demonstrate the process for refining 
the recommendations.  

“One thing that is very important, and has not been done here in the US, is to keep careful 
records of the chemicals and processes used for each individual well. Wells change ownership 
often and health and environment concerns may not become evident until long after the wells are 
closed. Government bodies should require industry to document (and make publicly available) 
chemicals used for everything from the pouring of the well pad (biocides are often used to clear 
the land) to drilling, fracking, production, maintenance/cleaning of equipment, and waste 
disposal (including evaporation ponds, land farming, deep injection wells, and waste facility 
treatment). This list of the stages of development and production is also relevant for some of 
your other points, such as Recommendation number 9, which stipulates transparency in fracking 
operations but does not name all the other stages that pose chemical risks.” 
“It is also important to have plans to measure changes in the health of residents living near the 
wells. Particularly early indicators of exposure such as asthma, hypertension, chemical 
sensitization, chronic skin, eye and nose irritation, and neurological problems. Our paper 
(Bolden, 2014) may be worth citing regarding health effects from low level BTEX exposure. 
You also might include endocrine-sensitive endpoints (reproductive, developmental and cancer), 
as suggested recently by Kassotis (2015). Kassotis also suggests biomonitoring as a way to 
measure exposure, but the best chemical candidates for that have not been identified yet. The 
tracking of health impacts may be a point you could subsume under the collection of baseline 
data in Recommendation number 3.” 
“In recommendation number 7 you might specifically mention the need to minimize claims of 
‘Confidential Business Information’ (for proprietary chemical designation) as a way for industry 
to protect the identity of chemicals. This is also relevant to Recommendation number 9 which 
addresses transparency.”  
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“Baseline data collection to monitor air pollution should specify that analyses should be 
conducted on a wide variety of VOCs, such as toluene, benzene, and others that have been found 
in air pollution studies. Otherwise the focus may be only on methane, NOx, ozone etc.”  

Senior Administrator, The Endocrine Disruption project 

‘The derived 10 recommendation in this research are thorough sensible and reasonably rounded 
for the young and growing hydraulic fracking industry in the UK. The lessons learned on the 
outset and during the boom of this industry in the US are unequivocally important yet they are no 
guarantee that repeated mistakes and negative impacts will be mitigated in their entirety 
irrespective of the tightest precautionary measures taken. The key is that the recommendations 
and lessons learned are ongoing and could easily be implemented in a phased-approach 
depending on the life-cycle of the fracking. The UK mature Oil & Gas industry’s own regulation 
of environmental health impacts will remain for years to come as a valuable source for the 
hydraulic fracking industry till it fully develops its own practices, rules and regulations. All in all 
the recommendations above present an alignment of what is desired for this industry and clearly 
state the challenges ahead.’  

PhD Candidate, Centre for Energy, Petroleum and Mineral Law and Policy, University of 
Dundee, Scotland.  

‘One major new US EPA regulation started at the beginning of this year is “green completion”. 
Prior to this rule, wells could be cleared of fluid and debris without capturing any of the methane 
and other hydrocarbons that are also released. Under green completion, the flowback is forced 
through separation processes to extract the gases. I believe this also opens up opportunities for 
recycling of water.’  

it is virtually impossible to measure the complex nature of exposures that people may have in 
proximity to fracking. These include both air and water pollution. The key word here is 
“complex”. 
2) people living around any fracking site will have high variability of exposure to the pollutants, 
and the mixture will be different, both qualitatively and quantitatively. 
3) people will respond different to these highly variable exposures 
4) if is virtually impossible to do any epidemiology to identify hazards, and certainly without 
good exposure assessment. 
5) classical risk assessment cannot help because there is no information on the mixtures. 
 
These arguments as well as others imply that this technology must not be used. 
 
Practicing medical doctor, US 
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From: em.exis.0.6d405c.8e3a67e9@editorialmanager.com 
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This email originates from outside Imperial. Do not click on links and attachments unless you 
recognise the sender.  
If you trust the sender, add them to your safe senders 
list https://spam.ic.ac.uk/SpamConsole/Senders.aspx to disable email stamping for this address. 
******************* 
Manuscript Number: EXIS-D-20-00116    
 
Public opposition to shale gas extraction in Algeria: Potential application of France’s ‘Duty of 
Care Act’    
 
Dear Ms Aczel,      
 
Thank you for submitting your manuscript to The Extractive Industries and Society.    
 
I have completed my evaluation of your manuscript. The reviewers recommend reconsideration 
of your manuscript following minor revision and modification. I invite you to resubmit your 
manuscript after addressing the comments below. Please resubmit your revised manuscript by 
Sep 11, 2020.   
 
When revising your manuscript, please consider all issues mentioned in the reviewers' 
comments carefully: please outline every change made in response to their comments and 
provide suitable rebuttals for any comments not addressed. Please note that your revised 
submission may need to be re-reviewed.      
 
To submit your revised manuscript, please log in as an author 
at https://www.editorialmanager.com/exis/, and navigate to the "Submissions Needing Revision" 
folder under the Author Main Menu.      
 
The Extractive Industries and Society values your contribution and I look forward to receiving 
your revised manuscript.￼    
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Kind regards,     
 
Gavin M. Hilson    
 
Editor-in-Chief    
 
The Extractive Industries and Society     
 
Editor and Reviewer comments:      
 
Miriam, 
 
We now have a review in for your discussion piece. 
 
In addition to addressing these comments, I ask the following be done: 
 
1) Number all sections and subsections. 
 
2) Please label your figures and refer to them in the text, as well as your boxes (not 'text boxes' 
but 'Box 1', 'Box 2', etc.). 
 
3) Please fortify your background arguments with as much relevant material from EXIS as 
possible.  We have, as you know, become an important forum for debates on shale gas. 
 
I look forward to receiving the revised. 
 
Best wishes, 
Gavin 
 
---- 
Manuscript Number: EXIS-D-20-00116   
Peer review report on “Public opposition to shale gas extraction in Algeria: Potential application 
of France’s ‘Duty of Care Act”. 
1. Original Submission 
1.1. Recommendation 
Minor Revision 
 
2. Comments to Author: 
Manuscript Number: EXIS-D-20-00116 
Title: Public opposition to shale gas extraction in Algeria: Potential application of France’s ‘Duty 
of Care Act 
Miriam R. Aczel  
Overview and general recommendation:  
Shale gas extraction through hydraulic fracturing has occupied global hydrocarbon discussion 
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and witnessed opposition from resource-bearing communities and environmental activists who 
think it poses severe implications for man and the ecosystem. Hydraulic fracturing is an oil and 
gas well development process that typically involves injecting water, sand, and chemicals under 
high pressure into a bedrock formation through the well. 
Apart from possible environmental effects in the extraction of shale gas, hydraulic fracturing 
requires much water in the development process, and this raises concerns regarding the use of 
water primarily for communities in arid regions such as the In Salah area of Algeria. These 
concerns, among others, inform the opposition to hydraulic fracturing of shale gas extraction in 
Algeria.  
The use of legislation to stop fracking is gaining significant traction in developed climes. The 
broad application of these legislations offers a platform to challenge fracking activities of a 
subsidiary company in another country if the parent company is domiciled in countries such as 
France, where fracking has been halted by law.  
This article advances the above perspective, and I find it relevant to the shale gas discussion and 
an interesting paper that will be relevant to readers of this journal. This article shows how the 
potential application of France’s ‘Duty of Care Act’ can assist in compelling Total S.A’s subsidiary 
in Algeria, with headquarters in France, to stop the planned exploration of shale gas in Algeria. 
The paper is both descriptive and analytical in approach and offers an alternative -litigation - to 
mere protest against shale gas extraction. It also refers to case scenarios where laws applicable 
to parent companies have been used to challenge the activities of their subsidiaries in other 
countries.  
Overall, I find the paper to be well written and appropriate for this journal. The author 
succeeded in conveying the crucial message of the article. However, there are some areas which 
should benefit from further information. These areas are listed below. As a result, I recommend 
that a minor revision is desirable. 
 
2.1. Minor comments: 
1. On a general note, the author needs to set out the paper in sections and subsections and 
number them accordingly. For instance, 1. Introduction; 2. XXXXX; 2.1 XXXX etc. The numbering 
will enable readers to understand the segments and logical sequence of the discussions. The 
conclusion is the last chapter of every article; it should benefit from the numbering as well and 
stand as a chapter of its own. 
 
2. The ‘introduction’ will benefit from information regarding what hydraulic fracturing is, how 
shale gas is extracted, and the possible effects it can have on man and the ecosystem.  
 
3. The first sentence on page 5 (introduction) paragraph 1, is too long. The author should 
consider splitting it into two for ease of understanding. 
 
4. In page 6, paragraph 1, line two, under “Shale gas potential”, use third-largest instead of 
“third largest”. 
 
5. In page 8, under ‘Public opposition in Algeria to unconventional shale gas’, it will be useful to 
include the human rights impacts that may result from shale gas extraction in the area of 
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operation. An aspect of the protest arises from the human rights implication that hydraulic 
fracturing will have on the people of In Salah. The author needs to show the connection. You 
may want to see Smith I. Azubuike and Ondotimi Songi (2020). A Rights-based Approach to Oil 
Spill Investigations: A Case Study of the Bodo Community Oil Spill in Nigeria. Global Energy Law 
and Sustainability, 1(1):28-54, on how hydrocarbon operation affects human rights. Aparagra will 
be able to address this issue. 
 
6. In page 15, para 1, the author should consider splitting the first sentence into two. On the 
same para 1, the author should provide authority for the assertion that “If the company’s 
response is not satisfactory, the complainant is allowed to sue in a French court of law, even if 
the alleged infraction occurred outside France”.  
 
7. In para 2 of page 15, the author should provide the name of the two cases mentioned in the 
said paragraph. 
 
8. The author should add a third paragraph to page 15 immediately after the reference to the 
two case scenarios. It should describe how the legal regime in Algeria treats foreign laws that 
regulate the activities of companies with subsidiaries in Algeria if any. Again, the author should 
show how litigants can take advantage of available legal instruments in Algeria to oppose 
planned shale gas exploration. One short paragraph will be enough to address this issue. 
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While&debate&continues&about&the&economic&benefits&and&health&and&
environmental&risks&of&using&the&unconventional&extraction&method&of&
hydraulic&fracturing&(‘fracking’),&proponents3in3the3UK3cite3the3U.S.3
experience3to3argue3that3it3is3safe3and3economically3beneficial.1 In&
early&2015,&permits&to&drill&for&gas&embedded&in&shale&were&issued&to&
Cuadrilla&Resources&in&Lancashire,&UK,&after&public&consultation&and&
examination&of&the&plans&to&protect&the&community&and&environment.&In&
2017&the&UK&appears&poised&for&commercial&drilling&to&begin.

The&proposal&remains3controversial3due&to&public&and&scientific&fears&that&
the&technology&may&harm3water3supplies,3affect3air3quality,3trigger3
earthquakes,3or3pose3other3environmental3or3health3risks.2 3

Introduction

Potential3Issues3with3Regulation3of3‘Fracking’3as3a3new3Technology:33
In&the&USA,&the&technologyTTand&its&applicationTThas&developed&rapidly.&In&
2000&there&were&26,000&hydraulicallyTfracked&wells&comprising&about&7%&of&
USA&total&gas&productioni&in&2015&the&number&of&wells&had&increased&to&
300,000&or&67%&of&gas&output.7With3this3rapid3expansion,3the3potential3
for3impacts3becomes3more3pronounced.3Fracking3is3regulated3within3an3
existing3framework3that3was3not3developed3specifically3for3this3
technology.&

Differences3in3the3Environmental3Impact3Assessment3Processes:3
California’s&Final&EIR&was&released&just&after&New&York&State’s&own&
environmental&review&process,&but,&in3contrast3to3New3York’s3thorough,&
sevenPyear3review (which&concluded&that&due&to&gaps&in&available&data,&
potential&impacts&from&fracking&cannot&be&avoided&or&mitigated&with&current&
knowledge&and&technology,&and&led&to&a&statewide&moratorium), 8
California’s3study3took3only3one3year,&and&ultimately&concluded&that&a&
majority&of&the&environmental&and&health&impacts&could&be&‘reduced&to&a&level&
of&less&than&significant.’ 9 However,&considering&the&knowledge&gaps&
identified&both&the&California&Council&on&Science&and&Technology&report10 (not&
included&in&the&final&EIR)&and&in&several&other&studies, 11 California’s&
Department&of&Conservation&arguably&cannot&definitively&conclude&that&the&
negative&impacts&of&fracking&can&be&minimised or&prevented.&
The&fact&that&these&states&followed&different&procedures&for&evaluating&
environmental&risk,&shows&the&result&of&a&lack3of3federal3regulation3
governing3risk3and3impact3management.3These&two&cases&demonstrate&
the&difficulty&and&complications&in&regulating&hydraulic&fracturing&due&to&the&
patchwork3of3federal,3state,3and3local3regulations3in&the&USA.

Research1Aims

Methodology

New3York3State3Case3Study3
• EIA&mandated&by&NY&State&Environmental&Protection&Act
• Did&seven year&Environmental&Impact&Assessment&(State&Environmental&
Quality&Review)

• Did&Public&Health&Impact&assessment:&Health&Commissioner&found&
‘significant&uncertainties’&

• Delaware&River&supplies&water&for&15.63million3people&
• One&of&the&key&differences&was&the&amount&of&feedback–over&260,0003
public3comments received,&which&took&a&long&time&to&respond&to&and&
incorporate

• Concluded&review&on&June&29th,&2015&! moratorium3on3HVHF

California3Case3Study3
• EIA&mandated&by&state’s&Senate&Bill&No.&4
• California&did&1&year&EIA
• No&Health Impact&Assessment&
• Environmental&groups&criticize&EIA3report:&lack&of&‘critical&information&on&
the&lifecycle3effects3of&well&stimulation&activities’&and&‘overly&narrow’&
objectives&

• Problems&– Natural&Resource’s&Agency&commissioned&independent&
review&by&state’s&Council&on&Science&and&Technology&(CCST)&but&was&
released&after&final&EIS

Case1Studies

This&research&surveys3and3evaluates3the3UK’s3current3regulatory3
framework3for3extraction3of3shale3gas by&application&of&hydraulic&
fracturing,&or&‘fracking’&technology,&and&then&identifies potential3gaps3that&
may&leave&environmental&or&public&health&at&risk.&Data&collected&from&the&
more&extensive&experience&of&‘fracking’&in&the&U.S.&is&analysed for&possible&
analogues&and&to&identify&gaps&in&protections.&

In&order&to&examine&the&role&of&different&U.S.&states&in&identifying&and&
regulating&the&impacts&of&fracking,&two&case&studies&were&conducted.&The&
two&U.S.&states—New3York3and&California—had&different3
methodologies3for3managing3risks,&due&to&differences&in&these&state’s&
Environmental&Protection&Acts.&

Results1and1Discussion

A&comprehensive&literature3review3was3conducted3to3identify3
environmental3and3public3health3risks3associated3with3hydraulic3
fracturing,3as&well&as&current&regulatory&frameworks&in&both&the&U.S.&and&
UKi&informal&and&unstructured&interviews&supplemented&the&literature&review&
by&highlighting&differing&opinions&on&key&concepts.&Two&case&studies—on&
legislation3and3policy3related3to3fracking3to3extract3natural3gas3in3the3
U.S.3states3of3California3and3New3York—were&identified&and&their&relative&
Environmental&Impact&Assessment&(EIA)&processes&analysed to&understand&
how&policyTmaking&entities&view&similar&data&but&reach&opposing&
conclusions. 4&5

Emissions&risk&associated&with&each&stage&
of&the&fracking process3
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Appendix 4: BEIS Survey 

BEIS Public Attitudes Tracker – Wave 31 questionnaire (Sept. 
2019) 

 

Renewable energy  

ASK ALL 
SHOW SCREEN 
Q3. The next question is about renewable energy. This covers a number of different forms, including 
wind power, solar energy and biomass.  

Do you support or oppose the use of renewable energy for providing our electricity, fuel and heat.  

IF SUPPORT: Is that strongly support, or just support? IF OPPOSE: Is that strongly oppose, or just 
oppose?  

[INVERT ORDER OF RESPONSES 1-5]  

1. Strongly support  
2. Support  
3. Neither support nor oppose  
4. Oppose  
5. Strongly oppose  
6. Don't know  

ASK ALL 
SHOW SCREEN AND READ OUT STATEMENTS 
Q13. Generally speaking, do you support or oppose the use of the following renewable energy 
developments:  

[RANDOMISE ORDER OF STATEMENTS]  

1. a)  On-shore wind  
2. b)  Biomass – this includes any plant or animal base material such as wood, specially grown  

energy crops, and other organic wastes that can be used in the process of creating energy  

3. c)  Off-shore wind  
4. d)  Wave and tidal  
5. e)  Solar  
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IF SUPPORT: Is that strongly support, or just support? IF OPPOSE: Is that strongly oppose, or just 
oppose?  

[INVERT ORDER OF RESPONSES 1-5]  

1. Strongly support  
2. Support  
3. Neither support nor oppose  
4. Oppose  
5. Strongly oppose  
6. Don't know  

Shale gas  

ASK ALL  

The next question is about shale gas. Shale gas is natural gas found in shale, a non-porous rock which 
does not allow the gas to escape.  

Hydraulic fracturing or “fracking” is a process of pumping water at high pressure into shale to create 
narrow fractures which allow the gas to be released and captured. 
The gas can then be used for electricity and heating.  

ASK ALL 
Q15a. Before today, how much, if anything, did you know about hydraulic fracturing for shale gas, 
otherwise known as 'fracking'?  

[INVERT ORDER OF RESPONSES 1-4]  

1. Knew a lot about it  
2. Knew a little about it  
3. Aware of it but did not really know what it was  
4. Never heard of it  

ASK ALL 
Q15b. From what you know, or have heard about, extracting shale gas to generate the UK’s heat and 
electricity, do you support or oppose its use?  

IF SUPPORT: Is that strongly support, or just support? IF OPPOSE: Is that strongly oppose, or just 
oppose?  

[INVERT ORDER OF STATEMENTS 1-5]  

1. 2. 3. 4. 5. 6.  

ASK IF Q15c. is this?  
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DO NOT SHOW SCREEN. CODE ALL THAT APPLY.  

1. Good for local jobs and investment 
2. Reduces dependence on other countries for UK’s energy supply 
3. Reduces dependence on other fossil fuels (coal, oil) 
4. Need to use all available energy sources 
5. Will have positive impact on climate change / meeting carbon reduction targets 6. May result in 
cheaper energy bills 
7. Will have positive impact on UK economy  

Strongly support 
Support 
Neither support nor oppose Oppose 
Strongly oppose 
Don’t know/no opinion  

Q15b=1 OR 2  

You said that you support hydraulic fracturing for shale gas, otherwise known as fracking. Why  

8. Won’t affect me/my local area so no personal impact 9. Positive reports in the media 
10. Community benefits 
11. Shale Wealth Fund  

12. No specific reason (SINGLE CODE) 13. Other (specify) 
14. Don’t know  

ASK IF Q15b=4 OR 5 
Q15d. You said that you oppose hydraulic fracturing for shale gas, otherwise known as fracking. Why is 
this?  

DO NOT SHOW SCREEN. CODE ALL THAT APPLY.  

IF RESPONDENT SAYS THEY WILL BE PERSONALLY AFFECTED BY A SITE (E.G. ONE IS PROPOSED NEAR 
THEM) ASK WHAT ASPECTS / IMPACTS OF THE DEVELOPMENT THEY OPPOSE AND CODE AS 
APPROPRIATE. 
IF RESPONDENT MENTIONS RISK / UNCERTAINTY ASK WHICH ISSUES THEY ARE CONCERNED ABOUT AND 
CODE AS APPROPRIATE. IF ONLY GENERAL CONCERNS USE CODE 10.  

1. Loss/destruction of natural environment 2. Increased traffic/noise/disruption 
3. Local house prices will fall 
4. Use of chemicals in the process  

5. Should focus on developing renewable energy sources 6. Should focus on developing other energy 
sources 
7. Risk of contamination to water supply 
8. Risk of earthquakes  
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9. Negative impact on climate change / meeting carbon reduction targets 10. Not a safe process 
11. Will not be regulated effectively 
12. Negative reports in the media  

13. Too much risk / uncertainty to support at present 14. No specific reason (SINGLE CODE) 
15. Other (specify) 
16. Don’t know  

ASK IF Q15b=3 OR 6 
Q15e.You said that you [IF Q15b=6 - don’t know whether you support or oppose] [IF Q15b=3 - neither 
support nor oppose] hydraulic fracturing for shale gas, otherwise known as fracking. Why is this?  

DO NOT SHOW SCREEN. CODE ALL THAT APPLY.  

1. Don’t know enough about it  
2. Not interested in it  
3. I can see the positives and negatives  
4. Haven’t made up my mind yet  
5. Will have no impact on me  

6. There are many vocal campaigns and I don’t know what to believe  
7. Have never heard of it  
8. Other (specify)  

Insulation and energy efficiency  

ASK ALL 
SHOW SCREEN AND READ OUT STATEMENTS 
Q5. Which answer best applies to you and your household at the moment with regards to the following 
measures?  

When answering, please think about whether or not this has been done to your home, even if the 
decision was not made by you personally.  

INTERVIEWER: PLEASE USE THE FOLLOWING RULES WHEN CODING:  

• -  ONLY CODE AS ‘DON’T KNOW’ IF RESPONDENT HAS HEARD OF MEASURE BUT DOES NOT 
KNOW WHETHER IT HAS BEEN INSTALLED.  

• -  IF RESPONDENT IS RENTING THEIR PROPERTY OR LIVES WITH OTHERS AND CAN SELECT AN 
ANSWER, CODE AS APPROPROPRIATE. IF, BECAUSE THEY ARE RENTING OR LIVE WITH OTHERS, 
THEY CANNOT CHOOSE TO INSTALL THE MEASURE, CODE AS ‘NOT MY DECISION TO MAKE 
BECAUSE I’M RENTING THE PROPERTY’.  

• -  IF IT IS NOT PHYSICALLY POSSIBLE TO INSTALL THE MEASURE (E.G. CANNOT INSTALL LOFT 
INSULATION IF PROPERTY DOES NOT HAVE A LOFT) CODE AS ‘NOT POSSIBLE TO INSTALL IN MY 
PROPERTY’  

[RANDOMISE ORDER OF STATEMENTS]  
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1. a)  Installing loft insulation or top-up loft insulation  
2. b)  Installing double glazing  
3. c)  Installing cavity wall insulation  
4. d)  Installing solid wall insulation  
5. e)  Installing under floor insulation  

[INVERT ORDER OF RESPONSES 1-7] 
[PLEASE MAKE SURE THAT CODES 8 AND 9 APPEAR OFF-SCREEN, WITH DK CODE]  

6. Already done/ have this in the last 12 months  
7. Already done/have this over a year ago  
8. In the process of doing this  
9. Thinking about doing this  
10. Would like to do this, but not at this stage  
11. Don't want to/ won't do this  
12. Haven't thought about doing this  
13. Haven't heard of this  
14. SPONTANEOUS ONLY: Not my decision to make  
15. SPONTANEOUS ONLY: Not possible to install in my property  
16. Don't know  

ASK IF 'ALREADY DONE' ANY MEASURES AT Q5 
Q6a. Which, if any, of these measures have been undertaken since you have lived in your 
property?  

INTERVIEWER: READ OUT EACH MEASURE AND CODE ALL THAT APPLY LIST OF MEASURES 
CODED TO 'ALREADY DONE THIS' AT Q5  

1. None of these  
2. Don't know  

ASK IF MORE THAN ONE MEASURE CODED AT Q6a 
Q6b. And were these measures undertaken at the same time or at separate times?  

1. All at the same time  
2. Some (but not all) at the same time [ONLY DISPLAY IF > 2 MEASURES CODED AT Q6a]  
3. All at separate times  
4. Don't know  

ASK IF Q5 (a) = 4, 5 or 6 
Q6c_1. Are there any particular reasons why you haven’t installed loft insulation or top-up loft 
insulation so far?  

DO NOT PROMPT  

1. Home is already energy efficient/ warm enough  
2. Too expensive  
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3. Installation would cause too much hassle / disruption  
4. Concerned about quality of installation  
5. Not a priority  
6. Not convinced of the benefits  
7. Not appropriate for my home  
8. Do not own property  
9. Never thought about it  
10. I don’t know how to do this/where to go for information  
11. Have not got around to it  
12. Other (specify)  
13. Don’t Know  

ASK IF Q5 (b) = 4, 5 or 6 
Q6c_2. Are there any particular reasons why you haven’t installed double glazing so far?  

DO NOT PROMPT  

1. Home is already energy efficient/ warm enough  
2. Too expensive  
3. Installation would cause too much hassle / disruption  
4. Concerned about quality of installation  
5. Not a priority  
6. Not convinced of the benefits  
7. Not appropriate for my home  
8. Do not own property  
9. Never thought about it  
10. I don’t know how to do this/where to go for information  
11. Have not got around to it  
12. Other (specify)  
13. Don’t Know  

ASK IF Q5 (c) = 4, 5 or 6 
Q6c_3. Are there any particular reasons why you haven’t installed cavity wall insulation so far?  

DO NOT PROMPT  

1. Home is already energy efficient/ warm enough  
2. Too expensive  
3. Installation would cause too much hassle / disruption  
4. Concerned about quality of installation  
5. Not a priority  
6. Not convinced of the benefits  
7. Not appropriate for my home  
8. Do not own property  
9. Never thought about it  
10. I don’t know how to do this/where to go for information  
11. Have not got around to it  
12. Other (specify)  
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13. Don’t Know  

ASK IF Q5 (d) = 4, 5 or 6 
Q6c_4. Are there any particular reasons why you haven’t installed solid wall insulation so far?  

DO NOT PROMPT  

1. Home is already energy efficient/ warm enough  
2. Too expensive  
3. Installation would cause too much hassle / disruption  
4. Concerned about quality of installation  
5. Not a priority  
6. Not convinced of the benefits  
7. Not appropriate for my home  
8. Do not own property  
9. Never thought about it  
10. I don’t know how to do this/where to go for information  
11. Have not got around to it  
12. Other (specify)  
13. Don’t Know  

ASK IF Q5 (e) = 4, 5 or 6 
Q6c_5. Are there any particular reasons why you haven’t installed under floor insulation so far?  

DO NOT PROMPT  

1. Home is already energy efficient/ warm enough  
2. Too expensive  
3. Installation would cause too much hassle / disruption  
4. Concerned about quality of installation  
5. Not a priority  
6. Not convinced of the benefits  
7. Not appropriate for my home  
8. Do not own property  

9. Never thought about it  
10. I don’t know how to do this/where to go for information  
11. Have not got around to it  
12. Other (specify)  
13. Don’t Know  

Awareness of EPC rating  

ASK ALL 
SHOW SCREEN 
Q24a. Do you know what the Energy performance certificate (EPC) rating for your home is?  
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[INVERT ORDER OF RESPONSES 1-4]  

1. Yes, I know the exact rating 
2. Yes, I have a sense of what the rating is 
3. I’m aware of EPCs but I don’t know what the EPC rating for my home is 4. I’ve not heard of EPCs  

ASK IF Q24a = 1, 2 or 3 
Q24b. Do you recall seeing a section on your Energy Performance Certificate which recommended how 
you could improve the energy efficiency of your home?  

1. Yes  
2. No / I haven’t seen it  
3. Don’t know  

ASK IF Q24b = 1 
SHOW SCREEN 
Q24c_1. Now think about the recommendations you saw on your Energy Performance Certificate on 
how you could improve the energy efficiency of your home.  

Did you make any changes to your home based on these recommendations? Please select all that apply.  

SELECT ALL THAT APPLY  

1. Yes, I made large changes to my home (e.g. insulation, new boiler) based on the 
recommendations.  

2. Yes, I made small changes to my home (e.g. energy efficient light bulbs) based on the 
recommendations.  

3. No – I did not make any changes based on the recommendations  

ASK IF Q24c_1= 1 OR 2 
Q24c_2. And did you make these changes...  

READ OUT...  

1. Directly because of the recommendations in the Energy Performance Certificate  
2. Or would you have made them anyway?  
3. [DO NOT PROMPT] A mixture of both  
4. Don’t know  

ASK IF Q24c_1= 1 OR 2 
SHOW SCREEN 
Q24c_3. To what extent did the recommendations on the Energy Performance Certificate inform you 
about what was needed to go ahead with the changes you made?  

1. It gave me all the information I needed  
2. It gave me most of the information I needed but I needed a small amount of further  
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information  

3. It gave me a little of the information I needed but I needed a lot of further information  
4. [DO NOT PROMPT] A mixture  
5. Don’t know  

Minimum energy standards for rental properties  

ASK ALL 
SHOW SCREEN 
Q140. How much, if anything, do you know about the minimum energy standards for rental properties?  

1. A lot  
2. A fair amount  
3. Not very much  
4. Nothing at all  

Radioactive waste  

ASK ALL 
SHOW SCREEN 
Q26a. How much, if anything, do you know about the way the UK currently manages radioactive waste?  

[INVERT ORDER OF RESPONSES]  

1. A lot  
2. A fair amount  
3. Not very much  
4. Nothing at all  

The next question is about Geological Disposal Facilities. These are deep underground facilities for the 
permanent disposal of radioactive waste.  

ASK ALL 
SHOW SCREEN 
Q26b. Before today, how much, if anything, did you know about the UK’s plans to dispose of radioactive 
waste in Geological Disposal Facilities in the UK?  

[INVERT ORDER OF RESPONSES]  

1. Knew a lot about them  
2. Knew a little about them  
3. Aware of them but don't really know what they are  
4. Never heard of them  

Energy sources  
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ASK ALL 
SHOW SCREEN 
Q37. As far as you know, which of these are used as energy sources in your home – for example, to 
provide heating or to power appliances. 
Please exclude anything used outside of your home – for example fuel for vehicles.  

1. Electricity  
2. Natural gas (mains gas)  
3. Bottled gas  
4. Oil  
5. Wood  
6. Coal  
7. Other  
8. Don’t know  

Clean growth  

ASK ALL 
SHOW SCREEN 
Q80. Now a question on a different topic...  

The Government has recently begun to promote the concept of ‘Clean Growth’. Before today, how 
much, if anything, did you know about this concept?  

SELECT ONE ONLY.  

1. Hadn't heard about this before now  
2. Hardly anything but I’ve heard of this  
3. A little  
4. A fair amount  
5. A lot  
6. Don’t know  

Advanced nuclear  

ASK ALL 
SHOWSCREEN 
The next question is about Small Modular Reactors. These are new types of nuclear reactors, similar to 
existing nuclear power stations, but on a smaller scale. They can be used for electricity generation, to 
provide industry with heat and power, or to provide energy to UK communities. not connected to the 
national gas grid.  

Q160. Before today, how much, if anything, did you know about Small Modular Reactors?  

1. I know a great deal about Small Modular Reactors  
2. I know a fair amount about Small Modular Reactors  
3. I know just a little bit about Small Modular Reactors  
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4. I have heard of this but know almost nothing about Small Modular Reactors  
5. I have never heard of Small Modular Reactors  

Decommissioning of offshore oil and gas installations and pipelines  

ASK ALL 
SHOWSCREEN 
Q170. The next question is about offshore oil and gas in the North Sea. When an oil field reaches the 
end of its life, oil companies must remove it or withdraw it from service. This includes the physical 
infrastructure that has been used to extract the oil and gas. This is called decommissioning.  

Before today, how much, if anything, do you know about decommissioning offshore oil and gas 
infrastructure?  

1. I know a great deal about it  
2. I know a fair amount about it  
3. I know just a little bit about it  
4. I have heard of this but know almost nothing about it  
5. I have never heard of it  

Workers’ rights  

ASK ALL 
SHOW SCREEN 
Q150. What is your current working status?  

IF 2+ JOBS, ASK ABOUT JOB WITH THE MOST HOURS DO NOT PROMPT. 
CODE ONE ONLY.  

1. Full-time employee (30+ hours per week)  
2. Part-time employee (< 30 hours per week)  
3. Self-employed  
4. Unemployed or looking for work  
5. On maternity or paternity leave  
6. Retired  
7. Student/training  
8. Long-term sick/ disabled  
9. Temporarily sick/disabled  
10. Looking after the home/family  
11. Other (please write in)  
12. Don’t know  

ASK IF Q150=1,2 or 5 
SHOW SCREEN 
Q151. Thinking about your main job, which of the following applies to you?  

CODE ALL THAT APPLY  
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1. My job is permanent  
2. I work for an employment agency  
3. My work is casual or seasonal  
4. My work is done under contract for a fixed period or for a fixed task  
5. My job is temporary in some other way  
6. Don’t know  

ASK IF Q150=1,2 or 5 Q152. Are you paid...  

READ OUT...  

1. On a continuous basis  
2. Or on a job by job basis, only when working?  
3. Don’t know  

ASK IF Q150=1,2 or 5 
SHOW SCREEN 
Q153. Some people have special working hours arrangements that vary daily or weekly. In your main job 
is your agreed working arrangement any of the following...  

CODE ALL THAT APPLY  

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.  

Zero hours contract 
Flexitime (flexible working hours) An annualised hours contract Term-time working 
Job sharing 
A nine-day fortnight 
A four-and-a-half day week On-call working 
None of these 
Don’t know  

ASK IF Q150=1,2 or 5 
SHOW SCREEN 
Q154. How much would you say you know about your employment rights at work?  

CODE ONE ONLY  

1. Nothing  
2. A little  
3. A fair amount  
4. A lot  
5. Don’t know  

ASK IF Q150=1,2 or 5 
Q155. If you needed to find out information about your employment rights at work, where would you 
find this?  
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DO NOT PROMPT. CODE ALL THAT APPLY.  

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.  

Employer/HR department 
Citizens Advice 
Solicitor 
Trade Union/other professional body ACAS  

Family and friends 
Government department/government websites General internet search 
Other (SPECIFY) 
Don’t know  

ASK IF Q150=3, 4, 6, 7, 8, 9, 10, 11 
Q156. Have you worked as an employee in the last two years, that is since [MONTH YEAR]?  

1. Yes 2. No  

ASK IF Q150=1, 2 or 5 or Q156=1  

SHOW SCREEN 
Q157. Now a few questions about any problems or disputes you may have experienced at work.  

In the last two years, since [MONTH YEAR], have you personally had a problem to do with your 
employment rights at work in any of these areas?  

CODE ALL THAT APPLY.  

1. Taking unpaid parental leave  
2. Taking shared parental leave or pay following birth or adoption  
3. Taking time off to look after a dependent child or relative in an emergency  
4. Maternity leave/pay  
5. Paternity leave/pay  
6. Adoption leave or pay  
7. None of these  
8. Don’t know  

ASK IF Q150=1, 2 or 5 or Q156=1 
SHOW SCREEN 
Q158. In the last two years, since [MONTH YEAR], have you personally had a problem to do with your 
employment rights at work in any of these areas?  

CODE ALL THAT APPLY  

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.  
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Taking rest breaks at work 
Holiday entitlement/holiday pay 
Total number of hours you are required to work 
Your working pattern (e.g. having to work evenings, weekends) 
A request you made to work flexibly 
Rights to work at home 
Problems to do with pay 
Your rights as an agency worker/temp 
Your rights as a part-time worker 
Receiving a contract or written statement of the terms and conditions of your job None of these 
Don’t know  

ASK IF Q150=1,2 or 5 or Q156=1 
SHOW SCREEN 
Q159. In the last two years, since [MONTH YEAR], have you personally had a problem to do with your 
employment rights at work in any of these areas?  

CODE ALL THAT APPLY  

1. Employer not following/not aware of set procedure when dealing with a complaint against you 
at work  

2. Employer not following/not aware of set procedure when dealing with a work related grievance 
or other problem  

3. Being unfairly dismissed  

4. Employer not informing you about changes at the workplace  
5. Problems to do with Health and Safety at work  
6. Problems to do with taking time off sick or sick pay  
7. Problems to do with your pension /retirement  
8. Other employment rights problems at work  
9. Discrimination  
10. None of these  
11. Don’t know  

Demographics  

ASK ALL 
SHOW SCREEN 
Q27. Which of the following types of property best describes your accommodation?  

1. Flat or Maisonette  
2. Terrace Property  
3. Semi Detached Property  
4. Detached Property  
5. Other (specify)  
6. Don't know  
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ASK ALL 
SHOW SCREEN 
Q28. And what is the main way you heat this property during the winter?  

CODE ONE ONLY  

Central heating  

1. Gas  
2. Oil  
3. Solid fuel – coal  
4. Solid fuel – biomass (e.g. wood)  

Fixed room heaters  

5. Electric (storage)  
6. Gas  
7. Electric (not storage)  
8. Solid fuel (open fire/enclosed stove) – coal  
9. Solid fuel (open fire/enclosed stove) – wood  

Portable heaters  

10. Electric 11. Other  

Other  

12. Communal or district heating 13. Other (specify) 
14. Don't know  

ASK ALL 
Q29. Can I just check, are you connected to mains gas in your property?  

1. Yes  
2. No  
3. Don't know  

IF Q29 = YES 
Q30. And do you use mains gas in your property?  

1. Yes  
2. No  
3. Don't know  

ASK ALL 
Q31. Please can I check, are there any pensioners living in this household?  
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By this I mean people over state pension age.  

1. Yes  
2. No  
3. Don't know  
4. Refused  

ASK ALL 
Q32. Does anyone in your household have a long-standing illness, disability or infirmity? By long- 
standing I mean anything that has troubled you or them over a period of time or that is likely to affect 
you or them over a period of time.  

1. Yes  
2. No  
3. Don't know  
4. Refused  

ASK ALL 
Q33. Please could you look at this screen and tell me which of these represents your household's total 
income, before tax and any other deductions. This includes earnings from employment or self- 
employment, income from benefits and pensions, and income from other sources such as interest from 
savings.  

Please just tell me the letter that applies to your household.  

SHOW SCREEN  

Annual  

E) Under £2,500 
J) 2,500 - £4,999 
C) £5,000 - £9,999 G) 10,000 - £15,999 K) 16,000 - £19,999 A) £20,000 - £24,999 D) 25,000 - £29,999 M) 
30,000 - £34,999 B) £35,000 - £39,999 H) 40,000 - £44,999 L) 45,000 - £49,999 F) £50,000 or more Don't 
know  

Weekly  

Under £50 £50 - £99 £100 - £199 £200 - £309 £310 - £389 £390 - £489 £490 - £579 £580 - £679 £680 - 
£769 £770 - £869 £870 - £969 £970 or more  

Monthly  

Under £200 £200 - £399 £400 - £829 £830 - £1329 £1,330 - £1,649 £1,650 - £2,099 £2,100 - £2,499 
£2,500 - £2,899 £2,900 - £3,349 £3,350 - £3,749 £3,750 - £4,149 £4,150 or more  

Refused  
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ASK if Q33=DK 
Q33_1. Please could you look at this screen and tell me which of these represents your household's 
total income, before tax and any other deductions. This includes earnings from employment or self- 
employment, income from benefits and pensions, and income from other sources such as interest from 
savings.  

Please just tell me the letter that applies to your household.  

SHOW SCREEN  

Annual  

E) Up to £15,999 
J) 16,000 - £24,999 C) £25,000 - £34,999 G) £35,000 - £49,999 K) £50,000 or more Don't know 
Refused  

Weekly  

Up to £309 £310 - £489 £490 - £679  

£680 - £969 £970 or more  

Monthly  

Up to £1,329 £1,330 - £2,099 £2,100 - £2,899  

£2,900 - £4,149 £4,150 or more  

ASK IF Q33_1 = DK 
Q34_1. Can I just check, is your household's total income, before tax and any other deductions more 
than or less than £16,000 per year?  

1. £16,000 or more per year  
2. Less than £16,000 per year  
3. Don't know  
4. Refused  
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Fieldwork dates and sample sizes for BEIS Surveys 
 

Wave  Fieldwork dates  
 

Sample sizes  
Wave 1 (Mar 2012)  21 to 25 March 2012  2,121  
Wave 2 (Jun 2012)  27 June to 1 July 2012  2,100  
Wave 3 (Sep 2012)  26 to 30 September 2012  2,118  
Wave 4 (Dec 2012)  12 December 2012 to 2 January 2013  2,107  
Wave 5 (Mar 2013)  27 to 31 March 2013  2,051  

 

Wave 6 (Jul 2013)  3 to 7 July 2013  2,124  
Wave 7 (Sep 2013)  25 to 29 September 2013  2,103  
Wave 8 (Dec 2013)  11 to 15 December 2013  2,110  
Wave 9 (Mar 2014)  26 to 30 March 2014  2,040  
Wave 10 (Jun 2014)  25 to 29 June 2014  2,087  
Wave 11 (Sep 2014)  24 to 28 September 2014  2,103  
Wave 12 (Dec 2014)  10 December 2014 to 8 January 2015  2,119  
Wave 13 (Mar 2015)  18 to 29 March 2015  1,981  
Wave 14 (Jun 2015)  24 to 28 June 2015  2,118  
Wave 15 (Sep 2015)  23 to 27 September 2015  2,121  
Wave 16 (Dec 2015)  9 to 13 December 2015  2,121  
Wave 17 (Mar 2016)  23 to 27 March 2016  2,105  
Wave 18 (Jun 2016)  29 June to 3 July 2016  2,114  
Wave 19 (Sep 2016)  28 September to 2 October 2016  2,080  
Wave 20 (Dec 2016)  14 to 18 December 2016  2,138  
Wave 21 (Mar 2017)  29 March to 2 April 2017  2,180  
Wave 22 (Jun 2017)  30 June to 4 July 2017  2,097  
Wave 23 (Sep 2017)  27 September to 1 October 2017  2,105  
Wave 24 (Dec 2017)  13 to 17 December 2017  2,078  
Wave 25 (Mar 2018)  28 March to 6 April 2018  2,102  

 

Wave 26 (Jul 2018)  11 to 17 July 2018  4,2683  
Wave 27 (Sep 2018)  19 to 30 September 2018  4,258  
Wave 28 (Dec 2018)  5 to 16 December 2018  4,273  
Wave 29 (Mar 2019)  13 to 24 March 2019  4,224  
Wave 30 (Jun 2019)  5 to 16 June 2019  4,231  
Wave 31 (Sep 2019)  11 to 22 September  4,201  
3 The sample size increased to c. 4,200 from Wave 26 (July 2018) onwards to allow greater scope for 
regional analysis.  
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Appendix 5: BVA Survey  
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Appendix 6. Algeria on-line survey 
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Appendix 7 : Interview transcripts 
 
Interview 1.  
 
Avez-vous entendu parler de la manifestation ? Nous allons tous être là - c'est à Barjac, vous 
savez ? C'est une éco-ville, c'est charmant, un marché et les pesticides sont interdits. Ce sera 
énorme, je pense. (interviewed in Uzès, Feb. 25, 2016)  
 
Mobilisons-nous, tous ensemble, pour dire définitivement non gazaran. Dirons non au gaz et au 
pétrole de schiste. Il est vraiment important de comprendre les impacts. Et il est certain que la 
décision de faire appel de cette décision n'est tout simplement pas suffisante pour nous protéger. 
Nous avons besoin d'une nouvelle loi permanente, c'est le seul moyen de garantir contre les 
effets toxiques mortels de cette industrie qui induit.  
 
Interview 2. 
 
Ce n'est pas une solution énergétique. C'est certain. C'est une catastrophe. (interviewed in Barjac, 
Feb. 28, 2016) 
 
Interview 3. 
 
Nous craignons de perdre l'identité de notre [village, Barjac], nous [les Français] avons un 
respect pour les terroirs, dans notre gastronomie, nos vins, nos cultures et nos régions 
... (interviewed in Barjac, Feb. 28, 2016) 
 
We're concerned about losing the identity of our [village, Barjac], we [the French] have a respect 
for the terroirs, in our gastronomy, our wines, our cultures and regions.... 
 
Interview 4. 
 
Les impacts qui nous préoccupent concernent à la fois les personnes, les animaux et la planète. Je 
sais que les impacts sont bien documentés, comme la détérioration de la santé des citoyens. Et le 
risque massif de dégradation irréversible de l'environnement et des terres. Nous connaissons 
l’utilization d’eau - énorme - et l’industrie consomme et pollue à la fois. Et perdre l'identité de la 
communauté. En permanence, un endroit comme celui-ci ? Oh, et bien sûr, nous connaissons le 
réchauffement climatique. (interviewed in Barjac, Feb. 28, 2016) 
 
The impacts that concern relate at the same time to people, animals and the planet. I know that 
the impacts of the harm to citizens’ health are well documented. And the great risk of irreversible 
degradation to the environment and the earth. We know the enormous use of water and the 
industry consumes [it] and pollutes [it] at the same time. And to lose the identity of the 
community. Permanently, a place like this? And of course, we know about the warming of the 
climate. 
 
Interview 5. (resident Aujac, interviewed in Uzès, Jan. 29, 2018) 
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il me semble que partout dans le monde, comme on l'a vu dans les films et les journaux, et qu'on 
en a parlé, que partout il y a de plus en plus de formes--nouvelles--de sources d'énergie extrêmes 
 
it seems to me that everywhere in the world, as we've been seeing in the films and the news, and 
we're talking about it, that everywhere there are more and more forms--new ones--of extreme 
energy sources 
 
Interview 6.  
 
Ici, en France, nous avons un concept important - la traçabilité - c'est particulièrement important 
pour notre alimentation. Nous avons un grand respect pour les terroirs, d'où notre [produit], notre 
vin, les terres, d'où il vient. D'autres pays aussi. Vous savez peut-être qu'en Italie, en Italie, ils 
ont lancé un mouvement pour le «slow food», et cela permet aux gens de savoir - de rechercher, 
de comprendre, de respecter, de savoir d'où viennent leurs produits. (Resident in Gard, near 
Barjac, interviewed Uzès, Jan. 29, 2018) 
 
Here in France we have an important concept--the traceability--it's particularly important for our 
food. we have a great respect for the terroirs, where our food, our wine, the lands, where it comes 
from. Other countries too. Maybe you know, in Italy, in Italy they've began a movement for 
"slow food", and that allows people to know--to research, to understand, to respect, to know 
where their products come from.  
 
Interview 7.  
 
Nous célébrons - nous avons pris une photo autour du panneau de signalisation avec le nom de Josh 
Fox, réalisateur bien sûr du documentaire "Gasland"  
Nous [«habitants d'Aujac, et des environs»] voulons le remercier pour ce qu'il nous a montré, les 
dangers... et esperions des solutions ... (Aujac resident, Jan. 29, 2018, interviewed in Uzès). 
 
We're celebrating - we took a photo around the street sign with the name of Josh Fox, of course, as 
you know, the director of the documentary "Gasland". We ["residents of Aujac, and nearby villages"] 
want to thank him for what he's shown us, the dangers.. and, we hope, some solutions....  
 
Interview 8.  
 
Et nous espérons qu'il [Josh Fox] viendra ici, pour le voir [le panneau de la rue]. Mais nous venons 
voir ses films, partager son travail, et nous nous mobilisons pour protéger notre avenir et celui des 
autres. Comme disons, ni ici, ni ailleurs." 
 
"And we hope he [Josh Fox] comes here, to see it [the street sign, named after him]. But we 
come to see his films, share his work, and we mobilise to protect our futures and those of others. 
As we say, "not here, not elsewhere [shale gas extraction; and other hydrocarbon 
development]".  (Aujac resident, Jan. 29, 2018, interviewed in Uzès). 
 
Interview 9. 
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"C'est notre credo, vous connaissais? Comme nous écrivons sur nos affiches.. c'est peut-être 
simple mais important. c'est notre credo, nous y croyons et travaillons pour le réaliser;  ni ici; ni 
ailleurs. NON GAZARAN." 
 
"This is our credo [motto], you know it? As we write on our posters .. it may be simple but it's 
important. it is our credo; we believe in it and we work to realize it. Neither here; nor elsewhere. 
NO GAZARAN." (resident of the Gard, Jan. 29, 2018, interviewed in Uzès). 
 
Interview 9. 
 
--- Donc nous [les Cévennes] et aussi notre maire [de Bonneveaux], et tous les participants..tout 
ceux qui se sont présentés... des personnes qui se sont mobilisées contre le gaz de schiste 
[personnes des Hautes Cévennes et Auzonnet, Cèze et Ganière; et le collectif No GAZARAN] 
sont ravis de souligner cette victoire.Nous sommes tous heureux; nous sommes tous fiers; d'avoir 
réussi à sauver notre région de l'exploitation néfaste des hydrocarbures non conventionnels; 
schiste. 
 
So we [the people of the region Cévennes] and also our mayor [of Bonneveaux], and all the 
participants.. all those who showed up, participated ... people who mobilized against shale gas 
[people from the Hautes Cévennes and Auzonnet, Cèze and Ganière; and from the collective No 
GAZARAN] are delighted to celebrate this victory. We are all happy; we are all proud; for 
having succeeded in saving our region from the harmful exploitation of unconventional 
hydrocarbons; shale. (resident of Uzès, January, 31, 2019, interviewed in Uzès) 
 
----------- 
 
Communication: Feb. 25 & 26, 2016, before Barjac protest, from single subject 
 
Les Collectifs contre l’exploration et l’exploitation des gaz et pétrole 
de schiste et de couche se mobilisent et exigent que, et ce en parfaite 
adéquation avec les décisions prises lors de la Conférence Climat et 
encore récemment réaffirmées par la ministre de l’écologie que  
 
Le permis de Montélimar et les permis limitrophes (Bassin d’Alès, 
Plaine d’Alès, Navacelles) ainsi que la trentaine d’autres permis 
arrivés à échéance en France ne soient pas renouvelés; 
- les 133 demandes de permis en cours d’instruction sur le territoire 
français soient rejetées; 
- le gouvernement légifère pour interdire définitivement toute 
exploration et toute exploitation des hydrocarbures non conventionnels. 
 
Nous appelons à cette mobilisation citoyenne pour réagir 
au délibéré du Tribunal Administratif de Cergy-Pontoise rendu le 28 
janvier 2016 qui vient d’annuler la décision d’abrogation du permis de 
Montélimar détenu par Total. 
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La décision de l’Etat à faire appel de cette décision ne suffit pas. 
Seule une loi peut garantir contre les effets mortifères de cette 
industrie qui induit : 
- détérioration de la santé des habitants; 
- dégradation irréversible de l’environnement et du foncier; 
- prélèvements d’eau massifs et risques de pollutions majeures; 
- bouleversement des équilibres sociaux et économiques locaux; 
- aggravation du réchauffement climatique. 
 
Non au gaz de schiste. No Gazaran - Ni ici, ni ailleurs - Ni aujourd’hui, ni demain 
 
En juin 2014, une commission à été créée dans le but d’interagir avec l’ensemble des 
interlocuteurs publics (Conseil Régional, Conseil Général, Préfecture...) ainsi qu’avec les 
collectifs des citoyens présents sur le périmètre de la Communauté de Communes, afin de suivre 
l’avancement des procédures qu’engendrent les permis de recherches d’hydrocarbures et gazeux 
en cours sur le territoire de la communauté de Communes et du TAFTA (Transatlantic Free 
Trade Area). Ce collectif s’engage à échanger et à partager avec le collectif des élus de 
l’Ardeche 
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Media Title Excerpt Range 
Excerpt Copy 

France interviews  0-207 

Avez-vous entendu parler de la manifestation? Nous allons tous être là - c'est à 
Barjac, vous savez? C'est une éco-ville 

France interviews  155-208 
pesticides sont interdits. Ce sera énorme, je pense. 

France interviews  208-355 

 
Mobilisons-nous, tous ensemble, pour dire définitivement non gazaran. Dirons 
non au gaz et au pétrole de schiste, a tou 

France interviews  391-391 

 
Non au gaz et au pétrole de schiste, a tous les formes d'energies fossiles 

France interviews  393-715 

 est vraiment important de comprendre les impacts. Et il est certain que la 
décision de faire appel de cette décision n' 

France interviews  718-1228 

Les impacts qui nous préoccupent concernent à la fois les personnes, les animaux 
et la planète. Je sais que les impacts  

France interviews  921-1228 

 massif de dégradation irréversible de l'environnement et des terres. Nous 
connaissons l’utilization d’eau - énorme - et 

France interviews  1269-1429 

Ce n'est pas une solution énergétique. C'est certain. C'est une catastrophe 
Non au gaz de schiste. No Gazaran - Ni ici,  

France interviews  1465-1660 

il me semble que partout dans le monde, comme on l'a vu dans les films et les 
journaux, et qu'on en a parlé, que partout 

France interviews  1950-2423 

ci, en France, nous avons un concept important - la traçabilité - c'est 
particulièrement important pour notre alimentati 

France interviews  2890-3108 

"c'est notre credo, vous connaissais? Comme nous écrivons sur nos affiches.. c'est 
peut-être simple mais important. c'es 

France interviews  3364-3652 

ous célébrons - nous avons pris une photo autour du panneau de signalisation 
avec le nom de Josh Fox, réalisateur bien s 

France interviews  3985-4234 

 
«Et nous espérons qu'il [Josh Fox] viendra ici, pour le voir [le panneau de la rue]. 
Mais nous venons voir ses films, p 

France interviews  4573-5047 

 
Donc nous [les Cévennes] et aussi notre maire [de Bonneveaux], et tous les 
participants..tout ceux qui se sont présenté 

France interviews  4574-4921 

Donc nous [les Cévennes] et aussi notre maire [de Bonneveaux], et tous les 
participants..tout ceux qui se sont présentés 

France interviews  4726-5047 

bilisées contre le gaz de schiste [personnes des Hautes Cévennes et Auzonnet, 
Cèze et Ganière; et le collectif No GAZARA 

France interviews  5588-5714 

 Collectifs contre l’exploration et l’exploitation des gaz et pétrole 
de schiste et de couche se mobilisent et exigent q 

France interviews  6284-6396 

ous appelons à cette mobilisation citoyenne pour réagir 
au délibéré du Tribunal Administratif de Cergy-Pontoise  

China Interviews 2-444 

We [Tsinghua University students] all use VPNs, so we can use Google and 
Facebook, but also Baidu and Haosou. Here every 

China Interviews 450-804 

“We have a lot of knowledge about the pollution. Here [in Beijing] every day you 
check your phone to see the PPM, how mu 

China Interviews 691-803 

ut you need to know the pollution, see today maybe not so bad but in winter it’s 
more bad because of the coal.”  

China Interviews 807-1060 

lot [of] problems with pollution. It’s not just in the air. The water, the rivers, a lot 
of pollution. Chinese governmen 

China Interviews 1165-1223 
“know about the earthquakes in America from the fracking.” 

China Interviews 1246-1443 

 
“It’s [fracking operations] in my province, Sichuan. It’s like the peppers, very spicy 
food… Maybe ten years before we  
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China Interviews 1497-1686 

 
“We worry about the air pollution, like you wear a mask because sometime it 
hurts to breath, it hurts your eyes. I thin 

China Interviews 1691-2013 

e red signs, big posters, they say things from the government for what to do, or to 
motivate people to work. This year t 

China Interviews 2045-2344 

y prohibited coal, so now the pollution here isn’t as bad as winter sometimes. 
They did this before the [2008] Olympics  

France interviews 2018 
Page 1: 235-
342 

time when I first saw the film in 2015, the UK government was exploring 
possibility of shale gas extraction  

France interviews 2018 
Page 1: 865-
1016 

significant differences between the two countries that may have an impact on 
future decisions: the UK, while moving towa 

France interviews 2018 
Page 1: 1497-
1589 

 communities and mobilization of protest movements had in shaping the 
government’s positions  

France interviews 2018 
Page 1: 1848-
1927 

drill in France have when they move their operations to countries outside France 

France interviews 2018 
Page 1: 2204-
2295 

ublic input was incorporated in decision-making specific to fracking policy and 
legislation. 

France interviews 2018 
Page 1: 2298-
2353 

lectricity in France is predominantly nuclear-generated  

Lancashire interviews 
round 2 18406-18523 

Does consent to frack need to be sought explicitly? From whom would the 
consent need to be obtained: property owners  

Lancashire interviews 
round 2 18412-18458 

onsent to frack need to be sought explicitly?  

Lancashire interviews 
round 2 18662-18762 

explicit consent to access land), those likely to be directly affected by impacts in 
the immediate v 

Lancashire interviews 
round 2 23444-23673 

 local communities are informed and engaged, many feel a strong sense of 
dissatisfaction with the planning process and f 

Lancashire interviews 
round 2 23779-23953 

ack of procedural justice, and feelings of bias towards the industry and central 
government interference in local affair 

Lancashire interviews 
round 2 24038-24201 

nd Szolucha, 2017). Moreover, merely the debate—or proposed development—of 
shale gas may be enough to cause increased le 

Lancashire interviews 
round 2 24506-24744 

 ‘David and Goliath’ situation, facing development backed by powerful gas firms 
with political clout. They further descr 

Lancashire interviews 
round 2 25272-25377 

systematic lack of logic and transparency on all levels [in the way fracking has 
developed] in Lancashire 

Lancashire interviews 
round 2 26158-26326 

lained that “Nana is a state of mind. It means you care about leaving the world 
intact for your grandchildren. You care  

Lancashire interviews 
round 2 26171-26522 

Nana is a state of mind. It means you care about leaving the world intact for your 
grandchildren. You care about your ro 

Lancashire interviews 
round 2 26565-26839 

I guess I joined the Nana’s late, a few years ago. I remember when we had those 
earthquakes, and I felt it. I started se 

Lancashire interviews 
round 2 26863-27079 

“We’re peaceful, but you know, don’t threaten a mother’s children... We’ve seen 
what happens. They tell you it’ll make m 

Lancashire interviews 
round 2 28373-28669 

Well, you don’t really have redistribution of wealth here. That’s why we don’t 
believe what they say about fracking bein 

Lancashire Interviews  460-585 

We don’t think [fracking] is a good idea.. we think it will negatively impact the 
[industry] economically—be bad for our 

Lancashire Interviews  460-502 
We don’t think [fracking] is a good idea.. 

Lancashire Interviews  978-1373 

yes, we had safety valves and regulations were tightened a lot after the spill. The 
oil and gas industry has been around 

Lancashire Interviews  1455-1904 

conventional] oil and gas has been around for a long time, and we’ve proven its 
safety, and when problems happen we’ve f 

Lancashire Interviews  1958-2205 

When the price of oil drops below a certain – I think it’s $40 / barrel, we stop [the 
rigs], and we also slow manufactur 

Lancashire Interviews  3416-3495 
t “they should know, as it is something that will soon become a large issue.”.  
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Lancashire Interviews  3652-3835 

horrible decision because of the health and pollution problems, and also terrible 
for tourism—who wants to stay near a G 

Lancashire Interviews  4334-4452 

Wow, I can’t believe I’m speaking to a bar full of people about climate change 
science. And you’re actually listening! 

Lancashire Interviews  4487-4993 

democratically organized, grassroots struggle for the public health of your 
children, for the sanctity of your water, fo 

Lancashire Interviews  5273-5393 

ot proud of being in industry, thinks that the “systematic lack of logic and 
transparency on all levels in [fracking]” i 

Lancashire Interviews  5320-5392 
“systematic lack of logic and transparency on all levels in [fracking]”  

Lancashire Interviews  5518-5791 

Raising public awareness. The people who already know about it, know about the 
dangers but it’s reaching out to people w 

Lancashire Interviews  5518-5793 

Raising public awareness. The people who already know about it, know about the 
dangers but it’s reaching out to people w 

Lancashire Interviews  5720-5789 
fighting against the money and [political] pressure coming from Londo 

Lancashire Interviews  5857-6166 

explained that they’re just “an average group of concerned citizens. Once you 
start to learn about it, you’ll wish you n 

Lancashire Interviews  5885-5986 

“an average group of concerned citizens. Once you start to learn about it, you’ll 
wish you never knew 

Lancashire Interviews  6349-6718 

nana is a state of mind. It means, you care about leaving the world intact for your 
grandchildren. You care about your r 

Lancashire Interviews  6447-6718 

 You care about your role in the world, your stewardship. We didn’t set out to 
fight this, we learned about it, and the  

Lancashire Interviews  7205-7425 

“Personally, I think he was paid off. You know, tomorrow, he, Liam Fox [Tory PM] 
is speaking at a golf course. He’s comi 

Lancashire Interviews  7206-7746 

Personally, I think he was paid off. You know, tomorrow, he, Liam Fox [Tory PM] is 
speaking at a golf course. He’s comin 

Lancashire Interviews  7511-7746 

With cakes for all. That’s what it’s like, they’re all our children. And we want to 
leave a world for our children. So i 

Lancashire Interviews  7767-8429 

I guess I joined the Nanas late, a few years ago. I remember when we had those 
earthquakes, and I felt it. I started see 

Lancashire Interviews  7769-8122 

guess I joined the Nanas late, a few years ago. I remember when we had those 
earthquakes, and I felt it. I started seein 

Lancashire Interviews  8104-8431 

port on Fracking. I’m sure she’d love to talk to you. We’re just glad he [Americans, 
Josh Fox, etc] cares enough to be h 

Lancashire Interviews  8437-8647 

e peaceful, but you know, don’t threaten a mother’s children.. We’ve seen what 
happens. They tell you it’ll make money b 

Lancashire Interviews  8525-8647 

They tell you it’ll make money but what happens when you have to buy all your 
water? They can’t take our quality of life 

Lancashire Interviews  8750-9041 

Definitely the majority is against. Around 70% of people in this area (Blackpool) 
are opposed to fracking. You see it—it 

Lancashire Interviews  9118-9722 

No, since Liverpool is too far. But we heard all about it. You have this beach town, 
it used to much nicer, the beaches  

Lancashire Interviews  9764-9877 

song: “Our Nanashire, is Wonderful, our Nanashire is won-der-ful..” “Frackers, 
frackers, frackers, out out out”  

Lancashire Interviews  10109-10292 

Passed around a “cracker tub to put any spare change in, anything, because, well, 
fracking’s crackers.”. Frackman went o 

Lancashire Interviews  10314-10539 

The anti-fracking movement is the biggest and fastest-growing community in the 
UK. To see the ties that bind, between di 

Lancashire Interviews  11006-11139 

Oh, it’s wonderful! They’re all the light up, its done every year through November. 
You have to come back and see the il 

Lancashire Interviews  11176-11424 

Yes, it really is a seaside vacation place. But they build a sea wall to protect 
against storm surge. We’ve had some vio 
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Lancashire Interviews  11540-11840 

ana: Well, you don’t really have redistribution of wealth here. That’s why we 
don’t believe what they say about fracking 

Lancashire Interviews  11545-11839 

Well, you don’t really have redistribution of wealth here. That’s why we don’t 
believe what they say about fracking bein 

Lancashire Interviews  11602-11840 

. That’s why we don’t believe what they say about fracking being good for our 
local communities, because there are some  

Lancashire Interviews  11758-11774 
just wasn’t fair, there's no justice 

Lancashire Interviews  12127-12180 
‘beat’ fracking, and then realizing that his tree was 

Lancashire Interviews  12822-13246 

I’m a journalist, so when the [gas firm] came to offer us $100,000 to frack under 
our land, I thought as a journalist I  

Lancashire Interviews  13504-13885 

you know we were making an environmental documentary, and it had no chance 
of getting to where it did—nominated for the  

Lancashire Interviews  13621-13885 

he academy award [for best documentary in 2011] but once the industry started 
fighting back, it was like the best thing  

Lancashire Interviews  13886-14272 

…And it’s seeing things like this, people who come out to stand up for their right 
to a clean environment, the [first am 

Lancashire Interviews  14492-14997 

You have to understand that there’s an incredible amount of public pressure and 
lobbying, the oil and gas industry is in 

Lancashire Interviews  14492-14752 

You have to understand that there’s an incredible amount of public pressure and 
lobbying, the oil and gas industry is in 

Lancashire Interviews  17122-17363 

I’m a journalist, and if I do my job correctly, I report exactly what’s happening. 
The censorship of journalists (Like D 

Lancashire Interviews  17441-17774 

 Well, I know my constituency – it’s middle aged women, like the Nanas, they’re 
like the grandmother I never had, and re 

Lancashire Interviews  17604-17772 

I think it’s being able to get the message out to a wider group, to shed light on a 
problem or something that’s not righ 

Lancashire Interviews  18406-18536 

‘honk if you’re against fracking’, out of 66 cars passed (that were counted) 27 cars 
either honked or did some kind of t 

Lancashire Interviews  18541-18577 
2 cars shouted against the protest.  

Lancashire Interviews  18615-18880 

FRACK OFF! Pro fracking, expense fiddling, disgraced former defence secretary’s 
not welcome here. #DontFrackLancs” , ano 

Lancashire Interviews  19296-19541 

ained that “they know us well, they like us. They’re just here to make sure things 
don’t get out of hand, in nit, but we 

Lancashire Interviews  19308-19439 

they know us well, they like us. They’re just here to make sure things don’t get 
out of hand, in nit, but we know where  

Lancashire Interviews  19647-20207 

e gold course and interviewed 4 people about their views on fracking (what do 
you think of the plans to frack for natura 

Lancashire Interviews  19797-20009 

d): “This is exactly what this country needs. I mean, we can’t talk about reducing 
our dependency on foreign oil and gas 

Lancashire Interviews  21110-21517 

Well this is solidarity from the Nanas of Lancashire to the Nanas of Standing Rock, 
this is our tabard, women wear this  

Lancashire Interviews  21142-21407 

 Nanas of Lancashire to the Nanas of Standing Rock, this is our tabard, women 
wear this when they’re getting on with the 

Lancashire Interviews  21409-21515 

We all have the same backyard, their back yard is our back yard, their 
grandchildren are our grandchildren 

Lancashire Interviews  21526-21673 

“You know, they criticize us for nimbyism, but really, why shouldn’t we care about 
our local areas and our communities,  

Lancashire Interviews  21581-21673 
why shouldn’t we care about our local areas and our communities, if we don’t 
then who will”? 

Lancashire Interviews  21896-22023 

The guys in the blue bits, that’s the police liaison..… go to them before the police 
really. (Cars honking) Yeah lots of 

Lancashire Interviews  22202-22414 

Yeah, I think the only people who support it are the ones who benefit financially. 
And they’re not looking at the bigger 
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Lancashire Interviews  22751-22920 

 truth about activism is that it’s just making ** up as you go along… but you just 
try. you turn up, you make the effort 

Lancashire Interviews  22931-23190 

And try to make other people aware. You try to raise awareness. When we 
started, we took to the field a few years ago, p 

  

 

 
 
 
 

Media Title Codes Applied Combined 
France 
interviews  Activism 
France 
interviews  Opposition to Shale Gas development, Public health 
France 
interviews  Activism 
France 
interviews  Human rights, Health impacts, Opposition to Shale Gas development, Access to information  
France 
interviews  Local government, Access to information , Regulation 
France 
interviews  

Public health, Regulation, Opposition to Shale Gas development, Water usage , Water contamination, Air 
pollution, Environmental damage / landscape , Health impacts 

France 
interviews  Social impact , Water contamination, Environmental damage / landscape  
France 
interviews  Energy security , Community / quality of life impacts , Consent, Opposition to Shale Gas development 
France 
interviews  Power imbalances, Community / quality of life impacts  
France 
interviews  

Community / quality of life impacts , Activism, Conflict of interest , Environmental damage / landscape , 
Opposition to Shale Gas development 

France 
interviews  

Fairness, Activism, Consent, Community / quality of life impacts , Power imbalances, Participation / 
Inclusiveness, Opposition to Shale Gas development, Rights / justice  

France 
interviews  Power imbalances, Opposition to Shale Gas development, Social impact , Rights / justice  
France 
interviews  Participation / Inclusiveness, Activism 
France 
interviews  

Research actors , Rights / justice , Opposition to Shale Gas development, Participation / Inclusiveness, 
Conflict of interest , Activism, Local government 

France 
interviews  

Consent, Conflict of interest , Activism, Local government, Trust (government ; industry), Social impact , 
Rights / justice  

France 
interviews  Opposition to Shale Gas development 
France 
interviews  Fairness, Human rights 
France 
interviews  Local government, Opposition to Shale Gas development, Participation / Inclusiveness 
China Interviews Deregulation / exemption  
China Interviews Environmental damage / landscape , Health impacts, Participation / Inclusiveness, Access to information  
China Interviews Public health, Air pollution 
China Interviews Environmental damage / landscape , Water contamination, Trust (government ; industry), Regulation 

China Interviews Access to information  

China Interviews 
Access to information , Opposition to Shale Gas development, Consent, Environmental damage / 
landscape  

China Interviews Health impacts, Human rights, Access to information , Air pollution 
China Interviews National interest, Trust (government ; industry), Support for Shale Gas development, Regulation 
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China Interviews Regulation, Transparency , Air pollution, Energy security  
France 
interviews 2018 Energy security  
France 
interviews 2018 Energy security , National interest 
France 
interviews 2018 Activism, Community / quality of life impacts , Consent 
France 
interviews 2018 Transparency , Regulation 
France 
interviews 2018 Regulation, National interest 
France 
interviews 2018 Energy security  
Lancashire 
interviews 
round 2 Community / quality of life impacts , Consent, Fairness 
Lancashire 
interviews 
round 2 Consent 
Lancashire 
interviews 
round 2 Consent 
Lancashire 
interviews 
round 2 Community / quality of life impacts , Activism, Participation / Inclusiveness 
Lancashire 
interviews 
round 2 Consent, Fairness, Participation / Inclusiveness 
Lancashire 
interviews 
round 2 Health impacts 
Lancashire 
interviews 
round 2 Fairness 
Lancashire 
interviews 
round 2 Transparency , Trust (government ; industry) 
Lancashire 
interviews 
round 2 Community / quality of life impacts  
Lancashire 
interviews 
round 2 Community / quality of life impacts , Activism 
Lancashire 
interviews 
round 2 Activism 
Lancashire 
interviews 
round 2 Community / quality of life impacts , Water contamination, Fairness 
Lancashire 
interviews 
round 2 Trust (government ; industry), Fairness 
Lancashire 
Interviews  Opposition to Shale Gas development, Community / quality of life impacts  
Lancashire 
Interviews  Opposition to Shale Gas development 
Lancashire 
Interviews  Trust (government ; industry), Support for Shale Gas development 
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Lancashire 
Interviews  Support for Shale Gas development 
Lancashire 
Interviews  Support for Shale Gas development 
Lancashire 
Interviews  Access to information  
Lancashire 
Interviews  Public health, Opposition to Shale Gas development 
Lancashire 
Interviews  Participation / Inclusiveness, Opposition to Shale Gas development 
Lancashire 
Interviews  Opposition to Shale Gas development, Activism 
Lancashire 
Interviews  Regulation, Transparency , Industry 
Lancashire 
Interviews  Transparency , Trust (government ; industry) 
Lancashire 
Interviews  Activism, Fairness 
Lancashire 
Interviews  Conflict of interest , Energy security , Power imbalances 
Lancashire 
Interviews  Opposition to Shale Gas development, Fairness, Participation / Inclusiveness 
Lancashire 
Interviews  Health impacts, Activism, Community / quality of life impacts  
Lancashire 
Interviews  Activism 
Lancashire 
Interviews  Rights / justice , Opposition to Shale Gas development, Power imbalances 
Lancashire 
Interviews  

Health impacts, Fairness, Opposition to Shale Gas development, Participation / Inclusiveness, Water 
usage , Water contamination 

Lancashire 
Interviews  Consent, Conflict of interest , Trust (government ; industry), Transparency , Power imbalances 
Lancashire 
Interviews  

Participation / Inclusiveness, Power imbalances, Access to information , National interest, Community / 
quality of life impacts , Conflict of interest , Energy security  

Lancashire 
Interviews  

Community / quality of life impacts , Activism, Opposition to Shale Gas development, Participation / 
Inclusiveness, Rights / justice , Trust (government ; industry) 

Lancashire 
Interviews  Activism, Community / quality of life impacts  
Lancashire 
Interviews  Activism, Research actors , Participation / Inclusiveness, Trust (government ; industry) 
Lancashire 
Interviews  Community / quality of life impacts , Activism, Participation / Inclusiveness 
Lancashire 
Interviews  

Water contamination, Water usage , Community / quality of life impacts , Opposition to Shale Gas 
development 

Lancashire 
Interviews  Community / quality of life impacts , Fairness 
Lancashire 
Interviews  Opposition to Shale Gas development, Community / quality of life impacts , Consent 
Lancashire 
Interviews  Activism, Opposition to Shale Gas development, Participation / Inclusiveness 
Lancashire 
Interviews  Activism 
Lancashire 
Interviews  Activism 
Lancashire 
Interviews  Activism, Power imbalances, Participation / Inclusiveness, Opposition to Shale Gas development 
Lancashire 
Interviews  Community / quality of life impacts  
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Lancashire 
Interviews  Community / quality of life impacts  
Lancashire 
Interviews  National interest, Fairness 
Lancashire 
Interviews  

Job creation, Water contamination, Participation / Inclusiveness, Opposition to Shale Gas development, 
Fairness 

Lancashire 
Interviews  

Fairness, Community / quality of life impacts , Environmental damage / landscape , Opposition to Shale 
Gas development, Participation / Inclusiveness, Transparency  

Lancashire 
Interviews  Fairness 
Lancashire 
Interviews  Opposition to Shale Gas development 
Lancashire 
Interviews  Activism 
Lancashire 
Interviews  Activism, Opposition to Shale Gas development, Participation / Inclusiveness 
Lancashire 
Interviews  Opposition to Shale Gas development, Activism 
Lancashire 
Interviews  Participation / Inclusiveness, Access to information , Rights / justice , Transparency  
Lancashire 
Interviews  Fairness 
Lancashire 
Interviews  Transparency , Participation / Inclusiveness, Opposition to Shale Gas development, Fairness 
Lancashire 
Interviews  Activism, Transparency  
Lancashire 
Interviews  Activism, Community / quality of life impacts  
Lancashire 
Interviews  Activism, Rights / justice , Social impact  
Lancashire 
Interviews  Opposition to Shale Gas development 
Lancashire 
Interviews  Support for Shale Gas development 
Lancashire 
Interviews  Transparency , Fairness 
Lancashire 
Interviews  Rights / justice , Social impact , Participation / Inclusiveness, Opposition to Shale Gas development 
Lancashire 
Interviews  Activism, Opposition to Shale Gas development 
Lancashire 
Interviews  Participation / Inclusiveness, Support for Shale Gas development, Job creation, Energy security  
Lancashire 
Interviews  Support for Shale Gas development, Job creation, Energy security  
Lancashire 
Interviews  Rights / justice , Activism, Conflict of interest , Community / quality of life impacts , Fairness 
Lancashire 
Interviews  

Social impact , Rights / justice , Activism, Community / quality of life impacts , Participation / 
Inclusiveness 

Lancashire 
Interviews  Opposition to Shale Gas development, Fairness, Social impact  
Lancashire 
Interviews  Opposition to Shale Gas development, Community / quality of life impacts  
Lancashire 
Interviews  Community / quality of life impacts , Opposition to Shale Gas development, Fairness 
Lancashire 
Interviews  Activism, Local government, Opposition to Shale Gas development 
Lancashire 
Interviews  Opposition to Shale Gas development, Conflict of interest  
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Lancashire 
Interviews  Activism 
Lancashire 
Interviews  Activism, Access to information  
  

 
 
 
 

 
    


