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Abstract - The success of shale gas in the US has prompted 
companies to examine the possibilities of replicating the 
shale gas production and market in Europe. But in doing 
so they face various difficulties including issues such as 
the different geology, the density of European population, 
the legal, fiscal and land-use particularities and the 
service industry for onshore. To add to the difficulties, 
there is considerable environmental skepticism and 
opposition from lobby groups and media regarding shale 
gas drilling in Europe. Hence, a comprehensive 
assessment of risks of shale gas development in Europe is 
helpful to prevent harms as well as to take into 
consideration investment and growth opportunities. In 
this paper we outline six major clusters of risks associated 
with developing the shale gas industry in Europe: social, 
environmental, economic, regulatory, geopolitical, and 
technological. The outcome of this paper is extremely 
useful to companies’ leaders willing to invest in shale gas 
in some European countries. This dimension of 
contemplating the risks associated with shale gas 
development, from the companies’ point of view, has 
received less attention so far and provides opportunities 
for further research, particularly from management 
scholars. 

Index Terms-- Shale gas, energy security, energy policy, 
energy market. 

I. INTRODUCTION 

The “Shale gas revolution” refers to a phenomenon that 
emerges from the growth of domestic unconventional gas 
supply in North America. According to the U.S. Energy 
Information Administration (Annual Energy Outlook, 2011), 
estimates of the recoverable gas resources from U.S. shale gas 
plays have more than doubled between 2010 and 2011. Shale 
gas will likely remain a growing part of the energy landscape 
in North America (Boersma and Johnson, 2012). With a shift 
from a declining gas producer to a growing producer, it is 
forecasted that nearly half of the US natural gas will come 

from shale gas by 2035 (Rahm, 2011). The success of shale 
gas in the US has prompted geologists in a number of 
European countries to examine the productive possibilities of 
their own shale resources and several European countries have 
indeed launched reviews in advance of possible future 
exploration decisions. There are significant shale gas reserves 
in Europe, with technically recoverable shale gas resources 
estimated at approximately 18 trillion cubic metres (m3) (EIA, 
2011). However, exploitation of shale gas to date has been 
limited and there is no commercial production at present 
(AEA, 2012a). This is because there are unique challenges for 
companies seeking to invest in shale gas development in 
Europe (Boersma and Johnson, 2012). The geology is less 
favourable to shale exploration. There is greater population 
density in much of Europe compared to the US. Moreover, 
legal issues, fiscal realities, land use particularities, cultural 
approaches, environmental and energy priorities, and the lack 
of an experienced service industry for unconventional drilling 
add to the challenges (Steven, 2010). Further adding to the 
mix is the considerable environmental skepticism and 
opposition across Europe regarding shale gas drilling – and 
this opposition was further influenced by the widespread 
European viewership of the documentary film “Gasland.” 
(Rham, 2011). Key questions remain unanswered, for we do 
not yet know with any degree of clarity what shale gas will 
cost to produce nor have commercially viable amounts of 
shale gas been extracted in Europe.  

The structure of the paper is as follows. Firstly, we explain 
our research methodology and conclude on how we built our 
major six risk clusters, with their implications for shale gas 
industry development in Europe. Second, we use elements of 
risk from each of the six clusters to assess in greater detail 
each of strategic risks associated with shale gas development 
in a sampling of three European countries: United Kingdom, 
France and Poland. We conclude with considerations for the 
shale gas industry and individual companies to consider 
regarding European shale gas industry. 



 
 

II. METHODOLOGY AND DATA 

Our research was supported by intense desk research, 
participation in six unconventional gas conferences and 
twenty-six extensive discussions and semi-conducted 
interviews, followed by a structured questionnaire online with 
the same experts from various companies and institutions in 
the oil and gas industry. We conducted our interviews from 
March 2012 to December 2012. The first round consisted of 
broad open questions to participants according to their field 
of expertise. During this phase we also developed the 6 major 
clusters of risks, which we then shared with academics and 
practitioners for their insights and recommended refinements. 
Interview is the primarily means of data-gathering as it 
represents one of the most appropriate methods to study 
perception. This method has the advantage of being able to 
obtain immediate clarification as well as gaining knowledge 
of subjective, but deeply felt, human experiences (Mintzberg, 
1973). In-depth information from a small number of people 
can be very valuable, especially if the cases are information-
rich (Platton, 1990). Robson (2002) states that a grounded 

theory study needs between 20 and 30 participants involved 
in the study. Using a modified form of PESTEL analysis, 
with the guidance of the experts from the interviews, we 
firstly outlined six major clusters of risks associated with 
developing the shale gas industry in Europe:  social, 
environmental, economic, regulatory, geopolitical, and 
technological (table 2 and Fig.1). Through a structured close 
question questionnaire from September 2012 to January 
2013, we then asked the same experts to answer key 
questions previously developed on the 6 clusters, specifically 
to country assessment. All were focused and standard set of 
questions from the study protocol so as to collect data in a 
consistent manner (table 2). Bearing in mind that legislation 
and regulatory regimes related to hydraulic fracturing and 
unconventional gas E&P activities are in flux in Europe, 
which influences trends towards shale gas development, the 
cross-analysis of the desk research and interviews allowed us 
to catalog the risks associated with shale gas development in 
Europe, and assess them for 3 European countries.   

TABLE I.  DETAILS OF THE 26 PARTICIPANTS INVOLVED IN THE STUDY, ALL OF WHOM WERE ACTIVELY INVOLVED IN OIL AND GAS ISSUES AT THE TIME OF 
PARTICIPATION 

Date Interview with

March, 2012 Non-executive Director of an energy company

April, 2012 Head of the Petroleum Economics and Management Programme

April, 2012 Senior Petroleum Negotiator

April, 2012 Chief Financial Officer of an Oil&Gas company

April, 2012 Managing Partner and Founder of an Unconventional Energy Company

April, 2012 Professor of Geoscience

April, 2012 Vice president, Commodities Research in a bank

April, 2012 Senior Research Fellow in a major UK ResearchInstitution

May, 2012 Senior Consultant in Energy

May, 2012 Non-executive Director of an energy company

May, 2012 Gas, Oil and Coal Economics Analyst

May, 2012 Analyst, Central Eastern Europe, in a Risk Management Consulting Company

May, 2012 Director of Corporate Communication in a Oil&Gas Company

May, 2012 Policy Officer at the Europen Commission

June, 2012 Executive Vice President and General Council of an Oil&Gas Company

June, 2012 Director of a Consult ing Company in Energy

July, 2012 Senior Research Analyst in an Energy Business Intelligence

September, 2012 Senior Associate at a Consulting Group

September, 2012 Gas expert in a Energy Institution

November, 2012 Professor and Director of a Research Centre in Energy

November, 2012 Senior Research Analyst in Gas in a Bank

December, 2012 Director at a Research Centre in Energy

December, 2012 Professor in Oil&Gas and Finance

December, 2012 Director and Founder of a Research Centre in Energy

December, 2012 Visit ing Professor, Department of Economics and Internat ional Studies 

December, 2012 Professor, Departement of Environmental Sciences and Policy
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III.    FINDINGS FROM THE INTERVIEWS AND THE QUESTIONNAIRE

Using the six clusters, we assessed risk levels associated 
with investing in shale development in three particular countries 
from the questionnaires: France, the UK and Poland. Each of 
these three countries exhibits strong potential for shale gas 
development and varying degrees of risks. France has 
significant reserves of shale gas but the current ban has stopped 
shale gas development in its tracks. The UK has a supportive 
hydrocarbon culture and strong hydrocarbon regulatory 
protocols, but endures the backlash of hydraulic fracturing-
caused seismic disturbances. Finally, Poland may possess 
appreciable shale gas reserves, are supportive of shale gas 
development and they seek to cut Russian natural gas imports, 
but there is still significant political, tax, regulatory and business 
uncertainty for investors to consider. For each of the cluster and 
sub-cluster, we asked the respondents to answer “1” when they 
perceived low risks and “6” when they perceived very high risks 
for shale gas development in 3 countries. Our assessment is by 
no means exhaustive; rather, it provides a current evaluation 
illustrating key differences and similarities between countries at 
different stages of shale gas development.  

 

 

 

 

 

 

CURRENT COUNTRY RISK ASSESSMENT FROM  1 TO 6 

France UK Poland

Social Risks 5.1 3.6 3.7
Brand/reputation damage 5.1 3.8 2.8

Backlash against US shale revolution 5.8 3.4 4.1

Major accident/incident 4.7 4.2 3.9

Preference for other energy forms 4.7 3.0 4.0

Environmental Risks 4.5 2.8 3.2
Greenhouse gas emissions 3.2 2.5 2.3

Water shortages 3.1 2.6 2.5

Pollut ion 5.5 3.0 4.1

Industrialization 5.6 3.1 3.2

Infrastructure degradation 5.1 2.8 3.7

Economic Risks 3.8 2.9 3.0
Rise of LNG on global market 3.1 2.9 2.8

Compliance costs 3.1 3.0 2.8

Future market structure 4.3 3.4 3.0

Moratorium/operational stoppage 3.6 2.1 2.7

Tax structures 5.0 2.9 2.8

Impact of partner decisions/ actions of 
others in industry 4.3 3.7 3.5

Partner/JV/Outsourcing arrangements 2.9 2.6 3.7

Geopolitical Risks 2.6 2 3.4
Transit uncertainties 2.2 1.8 3.2

Decisions on energy sources 3.3 2.3 4.1

Polit ical/economic instability 2.6 2.0 2.3

International relat ions 2.3 1.8 4.0

Technological Risks 3.32 2.9 4.1
Poor well performance 3.4 3.1 3.5

Lack of infrastructure 3.0 2.5 4.2

Reserves uncertainty 4.0 3.2 4.8

Reserves accessibility 3.1 3.0 4.3

Equipment shortages 3.1 2.6 3.8

Regulatory Risks 4.5 2.9 3.1
Energy and climate change policies 4.8 3.2 3.3

Government capacity 4.2 2.3 3.1

Mineral rights 4.6 3.2 2.9
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Fig. 1 – Risks clusters in France, the UK and Poland 

A. France 
The US Energy Information Administration (2011) 

estimates that France has 5.1 trillion cubic meters (tcm) of shale 
gas reserves. On June 30th 2011, France became the first 
country in Europe to impose a ban on hydraulic fracturing. At 
the time, 64 exploration licenses had been issued, many for the 
Paris Basin with its large shale deposits. Of 64 licenses held, 
holders of 61 licenses agreed that they would not explore using 
hydraulic fracturing; in October, the French government 
revoked the remaining three licenses, one for Total and two for 
Schuepbach Energy.  

Social Risks (5.1/6) are very high in France. There is 
considerable organized opposition to shale gas development at 
all levels of society and within the government and various 
political parties. What is unclear, however, is the depth of 
opposition across the country writ large.  Historically France 
possesses a preference for nuclear power generation.  

Environmental Risks (4.5/6): There is a high degree of 
urbanization, particularly in the Paris Basin. There are strong 
perceptions of environmental and safety hazards associated with 
hydraulic fracturing.  

Economics Risks (3.8/6): The ban imposed on shale gas 
activities remains in place and until it is overturned, economic 
risks will remain high.  

Geopolitics Risks (2.6/6): France currently imports 98% of 
its natural gas.  

Technological Risks (3.32/6): The government’s ban 
currently limits extraction to vertical drilling/no hydraulic 
fracturing; however, French companies are acquiring 
appropriate skills and experience outside France through 
JV/partnering. 

 Regulatory Risks (4.5/6): There is no support so far from 
the French government. It is uncertain which direction the new 
government will take regarding shale gas development, based 
on its actions the first year in office. 

B. United Kingdom 

The British Geological Survey (BGS) (2011) estimates that 
the UK has 150 bcm of shale gas reserves, though a much-
needed, more definitive survey is planned to obtain more 
precise figures. Subsequent to the release of BGS estimates, 
Cuadrilla Resources announced shale gas estimates of 5.7 tcm at 
its sites in northwest England, and IGas doubled estimates of 
reserves contained at its site in northwest England to 130 bcm.  

Social Risks (3.6/6): Though there is considerable vocal 
opposition to shale gas development, the UK’s strong 
hydrocarbon economy will likely prevail over opponents’ 
concerns. There is a medium level of public resistance.  

Environmental Risks (2.8/6): Resiliency to serious shale 
incidents outside the UK. Concerns with earthquakes/ 
environmental damage have increased over the past year, but 
likely will not prevent shale gas development; measures to 
mitigate concerns with seismic activity have already been 
introduced. Royal Society and Royal Academy of Engineering 
review concluded that fracking can be effectively managed.  

Economics Risks (2.9/6): Looking at LNG prices paid in 
the EU, it can be observed that in the UK, LNG imports 
continue to be attractively priced to hub traded gas and 
generally, natural gas demands are increasing.  

Geopolitics Risks (2/6): There is a need to diversify energy 
sources and enhance energy security; LNG imports have been 
increasing, with nearly all LNG coming from Qatar.  

Technological Risks (2.9/6): the UK has experienced 
natural gas extraction workforce (albeit mostly related to North 
Sea production and conventional onshore drilling). The UK has 
a strong gas/oil partnering experience levels.  

Regulatory Risks (2.9/6): A strong hydrocarbon culture and 
regulatory framework exists. The Government recently 
approved hydraulic fracturing in the UK. 

C. Poland 

Poland represents the most aggressive environment in 
Europe for the development of shale gas, due to the 
government’s strong aim to reduce its dependence on Russian 
gas. Prime Minister Donald Tusk has indicated that shale gas 
commercial production could begin in 2014. He also expects 
Poland to be self-sufficient in natural gas by 2035. Nearly 20 
companies involved in the shale gas sector, both national and 
international, are currently operating in Poland; they altogether 
hold 110 exploration licenses (after last year’s Exxon Mobil 
withdrawal), primarily for shale gas but also for tight gas. 
Poland’s PGNiG has 15 licenses.  

Although the US Energy Information Administration in 
2011 estimated Poland’s reserves at 5.3 tcm, enough to meet its 
energy demand for three centuries, the Polish Geological 
Institute (2012) recently reduced this estimation to 346 bcm to 
768 bcm, which represents 36 to 65 years of cumulative 
consumption in the Polish market.  

Social Risks (3.7/6): The public, if not supportive, does not 
appear strongly opposed to shale gas development. There is a 
high level of public resiliency to serious shale incidents outside 
Poland.  



 
 

The Environmental Risks (3.2/6) concerns are primarily 
related to Polish Government’s desire to hasten development 
and emphasize local industry, perhaps even at the expense of 
partnering with experienced non-Polish companies (European 
Parliament, 2012a).  

Economics Risks (3/6) are related to uncertainty over tax 
structure decisions. Growing pressures from some political 
parties for less foreign involvement and greater indigenous 
shale gas activities. Companies holding licenses in Poland to 
explore for shale gas extraction are generally moving ahead 
despite Exxon Mobile’s recent decision to exit from shale gas 
exploration efforts in Poland.  

Geopolitics Risks (3.4/6): Energy diversification has long 
been an issue of strategic importance for the Polish government, 
which wants to cut its dependence on imports of oil and gas 
from Russia. We perceive some significant. 

Technological Risks (4.1/6) since Poland lacks appropriate 
experience levels; relationships with foreign companies is very 
much needed in order to improve Polish technological skills and 
know-how. There is an uneven transportation and pipeline 
development across country; some regions (East) have poorly 
developed infrastructure.  

Regulatory Risks (3.1/6): Regulation formulation for 
extracting shale gas is in progress. There is a heavy 
bureaucracy, opaque and discretionary licensing regime. 
Support from government creates a propitious climate for 
investors.  

IV.  CONCLUSION 

Much of the discussion to date on European shale gas 
development has been steered by events occurring across the 
Atlantic in North America, particularly by events where 
industry did not employ “best practices.” And many of these 
discussions have been informed largely by emotion and hype 
rather than by a structured risk assessment. But companies must 
understand that shale gas development represents both risk and 
opportunities and that they must assess them in order to make 
appropriate decisions on (1) whether or not to enter into the 
European shale game, and (2) if they do enter onto the field, the 
risks that are of the greatest consequence to executing their 
business strategies.  

This study examined the most consequential risks for 
companies contemplating entry into the European shale gas 
market and identified six clusters of strategic risks:  social, 
environmental, economic, regulatory, geopolitical, and 
technological. According to the experts we interviewed, social 
risks often pose the greatest threat to shale gas development in 
Europe. How the public perceives the impact of shale gas 
development on their welfare or their environment is the most 
important factor in addressing social risks. Therefore, 
companies should not discount the potential risks posed by 
social media or the need to anticipate opposition efforts to 
influence and expand their own stakeholder base. There are 
clear future opportunities if proactive measures are taken today 
to counter misperceptions and to address social and 
environmental impacts. Similarly, anticipating and addressing 
emerging and longer-term regulatory risks can create future 
market opportunities and competitive advantages. The 
regulatory landscape reflects the uneven acceptance for shale 

E&P across Europe. Countries have different regulatory 
emphases and levels of regulatory maturity governing 
hydrocarbon extraction. Greater creative tension can be 
expected between operators and regulators than in the US, and 
permitting processes are likely to take longer than in the US. 

The shale gas landscape in Europe continues to evolve, and 
much of its dynamism results from changing national policies.  
As our cursory assessment of three countries demonstrated, 
there are significant differences in risk levels between countries, 
and many of these differences are generally attributable to 
environmental and energy priorities as well as national cultural 
approaches.  Numerous reviews are currently underway which 
will likely influence policy changes in several countries over the 
next 18 months; thus, we can anticipate continued volatility 
across the shale gas landscape in Europe.   
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