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Introduction
Over the course of less than a year, interest in the potential of shale gas has emerged as if from nowhere.  Its rapid development in the US in the last couple of years has contributed to a transformation of the country’s gas market and has attracted considerable international interest.  While shale gas might seem to be primarily a matter of technical innovation facilitating the exploitation of hitherto inaccessible reserves, it has been argued that its development could have both direct and indirect effects on the international gas market and, by extension, on questions of energy security.  Others are less convinced, their scepticism levelled at many targets (sustainability of US supplies, potential in other markets, environmental impacts, effects on incumbent gas exporters, etc).   Overall, the European response to shale gas has been relatively muted.  Notwithstanding a flurry of exploration and survey activity – particularly in Poland – the view from many is that shale gas will not change European energy markets dramatically nor should it change the balance of energy policy.  What impact could shale gas have on European energy security?
This paper considers the emergence of shale gas as a potential “game changer” in the international gas market, with reference to its possible impact on the EU’s future gas requirements and relationship with Russia.  The paper considers the development of shale gas as broadly equivalent to a “disruptive technology” (a term deployed to capture the way in which new products can upset both the existing patterns of production and consumption and the relative positions of entrant and incumbent firms).  It extends the logic of the term to apply to the “governance” surrounding the sector in which the product emerges: the disruption can extend to the ways in which policy makers and other protagonists have perceived the sector and the particular challenges they face.   In this case, the question is whether shale gas can change the underpinning market conditions in the energy sector and the policy priorities by reducing future import requirements and mitigating security concerns.  
The paper comprises a retrospective and prospective analysis.   It begins by exploring the concept of disruptive technology and considers how it has been (and might be) applied in the energy sector more generally.  In particular it considers whether and how such innovations affect energy markets and policy debates.  The paper then maps out the development of shale gas  – particularly in the US - and considers whether it can be seen as an example of a disruptive technology.  It examines the debate around the global significance of shale gas with a particular focus on its potential in Europe.   In considering the possible impact of shale gas in Europe, the paper looks at both its direct and indirect effects on both energy markets and by extension energy policy.  It then reviews how shale gas has figured in debates on European energy security, examining how shale has (or has not) been incorporated into the scenarios and strategies of the EU.  
Disruptive Technology and the Energy Sector
The idea that technical change can disrupt markets is not new – Schumpeter’s account of “creative destruction” is premised on the way in which innovation can shake up firms sectors or even economies (Schumpeter 1942).  Christensen’s work on disruptive technology (Christensen 1997) has sought to emphasise what he (with Hart) have termed the “creative creation” that follows innovation as much as the destruction (Hart and Christensen 2002).
Christensen’s work contrasts the role of sustaining and disruptive technologies.  Sustaining technologies are those which contribute to the performance of established products to the advantage of incumbent firms.  Disruptive technologies are generally associated with entrant firms and have attributes (such as lower cost) which render them attractive to a growing number of consumers. Although often inferior to established products initially, such disruptive technologies gain market share because of their lower cost.  As a result disruptive technologies can supplant existing products from the “bottom up”.  Much of the literature on disruptive technologies focuses on their impact on markets and firms with the general expectation being that “entrant firms that supported the disruptive technology displace incumbent firms that supported the prior technology”(Danneels 2004: 247).  
The primary focus of the literature on disruptive technologies has tended to focus on specific products (such as hard disks, calculators, cameras, etc).  How far can it be applied to the energy sector?
Clearly technology and resource questions are at the heart of “energy governance”(a term which embraces the activities both of public authorities in making “energy policy” and of firms and other stakeholders in the energy sector – see Streeck et al 1994 and Peters and Pierre 2000 on the idea of governance).  In that context, the potential contribution from a particular innovation somewhere along the spectrum from energy exploration and production to consumption (whether the discovery of new reserves, the development of new techniques for energy conversion, improvements in the efficiency with which energy is used or some combination of these) will impact on the choices open to policy makers, energy firms and consumers.   Such developments have the potential to “disrupt” energy markets and policy priorities (though it is debatable whether their impact is as dramatic as the classic instances of disruptive technology).
The term “disruptive technology” has been intermittently applied in discussions about change in the energy sector but the essence behind the term has been applied much more widely. The possibility of new technologies shaking up the way energy is produced, consumed and governed has been a frequent focus in research on energy (academic and industrial, prospective and retrospective, disinterested and vested).  Analysis has focused on the way in which particular changes driven by technical change or innovation impact on the sector.  As William Walker pointed out in his research on the impact of IT on energy use (Walker 1985), a variety of economists and historians have pinpointed the way in which new forms of energy transformed the economy, particularly since the industrial era (Landes 1969; Freeman 1984).  In the more specialised energy policy literatures, numerous innovations – varying in terms of their specificity – have been examined for the actual or potential impact on the energy economy.  Walker’s own analysis focuses on the way in which a generic technology such as Information Technology had multiple effects in the way that energy was produced and used, and in the process transformed the way in which energy markets were organized (Walker 1985, 1986).  Other analyses have tended to be more specific in identifying the agent of change.  Watson’s work on the CCGT explores how a particular power generation technology became a central element of power production in the liberalised electricity markets of the last 20 years, displacing the traditional options of large, capital intensive coal and nuclear plants (Watson 2004).  Subsequent work with Sauter highlighted the disruptive potential of “micro generation” – which had the potential to overturn the traditional “power structures” in the way that electricity was generated and supplied (Sauter and Watson 2007).  Others have focused on the disruptive potential of “new energy vectors” such as hydrogen (Bourgeois 2004; Bleischwitz and Bader 2010).
Of course much of this analysis is prospective, looking into the future of how energy will be supplied, delivered and consumed.  A view of the potential of new technologies is a mainstay of energy research and policy, built into scenarios and forecasts which may or may not shape future choices of governments and firms.  Looking at how the past viewed the future (and more or less ending up in the present day) is quite instructive – and a useful corrective – on considering how much “disruption” takes place.  Forecasts of energy needs and the technologies to meet them have often proved to be wide of the mark.  This was a particular feature of the history of nuclear, particularly in its advanced forms (the old adage being that nuclear fusion was only fifty years away from commercialisation and it always would be).  Two other examples of technologies which failed to “disrupt” were a “new” fuel (Orimulsion) and a generic technology (High Temperature Superconductors)(McGowan 1990, 1988).
Nonetheless it is clear that where disruptions do take place they can have significant knock on effects elsewhere in the energy sector.  As Walker’s studies of the impact of Information Technology suggested, the effects of generic innovation arguably contributed to greater degrees of energy efficiency and improved supply technologies and ultimately impacted on the organisation of the energy sector itself.  Sauter and Watson (2007) also highlight these broader effects highlighting how microgeneration could transform the electricity industry.  (Interestingly, Hart and Christensen (2004) highlight distributed generation as an example of a potential disruptive technology in the energy sector).
However, as Cowhey argued in his analysis of the international telecommunications regime, while “technological innovation set the stage for policy change”, it “did not determine the type of change” on its own (Cowhey 1990: 187).  Technical changes interact with existing dynamics and external factors: would the Combined Cycle Gas Turbine have taken off as the preferred model of power generation in the last twenty years without a collapse in oil and gas prices in the mid 1980s and an ideological sea-change?  In other words, the way in which technical change, market conditions, and those seeking to make or shape policy interact is central.  Furthermore these will interact with the preferences and priorities of those in government and the wider policy community.  The relative demise of energy security as an issue from the mid 1980s to the late 1990s and its subsequent revival show these different factors interact.
What does all of this mean for energy security?  At first sight the link might appear rather limited given the focus on the firms and their innovations.  Yet a closer examination suggests a number of linkages into the policy realm which ultimately impact upon questions of security (albeit indirectly).   Moreover, even the more conventional focus of the DT literature on firms and markets may have consequences for energy security.  
As we have noted, a focus on energy governance means that apparently technical questions of project development or technology choice need to be seen in a broader context as such issues reflect particular perspectives and priorities amongst policy makers and firms.  Thus disruptive technical changes may not only affect the “fundamentals” of the market but, by doing so, may challenge the orthodoxies and conventional wisdoms which prevail within the sector.  As with the emergence of new policy agendas (climate change being the most obvious in recent years) or dramatic changes in market conditions (whether sectorally or in the broader economy) these changes have the potential to stimulate “policy learning” on the part of policy makers and/or challenge existing policy paradigms (Hall 1993; Helm 2005).   It should, however, be recognized that the processes of learning or paradigm change may be difficult, facing resistance from the strength of received ideas and vested interests.
The Development of Shale Gas
The presence of shale gas has been known for many decades but it has only been in the last few years that the possibility for exploiting it has been realized thanks to a combination of technical changes and market conditions, principally in the US.  Shale gas is natural gas located in shale rock formations and its geological characteristics meant that it was considered too difficult and expensive to exploit. In the last five years, however, Advances in locating deposits and extracting them (through a combination of horizontal drilling through the sedimentary rock and “fracking” – injecting a mix of chemicals and water - to obtain the gas from the rock) have rendered such deposits economically recoverable.  Starting on a small scale in the early noughties in the US (and largely steered by a cluster of smaller exploration companies), shale gas production has grown at a rapid rate in various parts of the country and now accounts for around 10% of US gas production, offsetting declines in conventional gas output.   As exploration increases and technologies improve, estimates of recoverable shale gas reserves have also risen dramatically, currently estimated at around 475 tcf.  Along with other sources of unconventional gas, shale is set to become a mainstay of the US energy economy.  Their rapid development has, amongst other things, undermined the expected rise in imported gas via LNG which had spurred the development of a number of terminals (and there are now discussions of converting import terminals for exports) (MIT 2010; McGowan 2010).
While the development of shale gas has been dramatic, there are some uncertainties clouding the prospects for shale in the US.  Can expansion of production be sustained at current price levels in the US?  A number of commentators have suggested not, yet there seems little abatement in expansion with improving techniques of production apparently keeping production costs low.  A more serious uncertainty (and one which could blunt the costs profile) relates to the resource’s environmental impact.  Notwithstanding the claimed economic advantages in jobs and in royalties, there have been concerns particularly about water use both in terms of the requirements in the “fracking” process and the risks to local water supplies from the chemicals used in that process.  At the moment, state regulators appear to be struggling to catch up with the environmental consequences of this rapid expansion.  In the aftermath of the Deepwater Horizon spill, moreover, sensitivity to the environmental risks may result in tighter controls and/or higher taxes.  There are also uncertainties over the impact of shale on greenhouse gas emissions.  While the development of shale gas is generally seen as positive for the US carbon footprint (on the assumption that the gas produced will increasingly offset coal use in power generation) there are some doubts about the total lifecycle effects, particularly if methane emissions are not fully contained.
“Globalising” Shale Gas
Nonetheless, currently the momentum remains with shale development in the US and the US experience is one which others are keen to replicate.  Interest in its development is growing.  Estimates of likely supplies in other regions vary widely (and none has been surveyed in the way that US supplies have been).  Last year the IEA estimated that shale gas reserves in place totaled 456 tcm with 109 in North America, 174 in Asia 72 in Middle East/North Africa and 16 in Europe (IEA 2009).  
Over the last few years there has been a scramble by the major oil and gas companies to buy up concessions in areas which are seen as promising shale development.  At the same time, there has been considerable corporate restructuring as a number of the pioneers in the shale gas industry have been acquired by larger US and foreign energy firms.
In order to encourage the take up of shale gas (and in the process promote the interests of US firms involved in the sector) the US government launched a “Global Shale Gas Initiative” (GSGI) in April 2010. Led by the State Department, the GSGI aims “to help countries seeking to utilize their unconventional natural gas resources to identify and develop them safely and economically” (State Department 2010).  The initiative sees shale gas as an important bridge fuel towards a low carbon economy as well as a means of achieving energy security.   The GSGI establishes partnerships with countries where there is considered to be the greatest potential (“Tier 1” countries) and those where there is some potential and interest (“Tier 2” countries).  In both cases the State Department is leading a cross-government effort to highlight and promote the technology but while an across the board technical and advisory role is provided to the Tier 1 countries, more limited assistance on regulatory and fiscal issues is provided to Tier 2 countries.  In recent months the US has signed agreements with China, India and Poland as Tier 1 countries and hosted an international conference for a range of other countries. 
Shale Gas and Europe
Whether through the example of its industry or the efforts of its government, the US experience has triggered considerable interest across most regions.  To some extent this enthusiasm is also apparent in Europe but the reaction has arguably been more muted than in other parts of the world.  Indeed, while there are advocates who claim that Europe’s energy balances will benefit – directly or indirectly – from shale gas in the near future, there are others who appear more cautious if not skeptical about its likely contribution.   In this section we consider the possible direct and indirect effects of shale gas and some of the caveats which have been raised in the debate over its potential for Europe.
Direct Effects from Local Production
As the figures above indicate, the region is not one of the best endowed for shale gas potential.  Nonetheless, there has been considerable activity in obtaining concessions and beginning explorations with particular interest in Sweden (South and Central regions) the UK (North West and South East England), Germany (lower Saxony), Austria and France (the South East).  As noted, particular attention has been focused on the prospects for shale gas development in Poland with 58 concessions being granted over the last three years and the issue even figuring in the recent presidential election).  The prospect of the country becoming a major producer of shale gas would transform its energy balance.  The country is highly dependent on coal production (accounting for 56% of energy needs).  Gas meets around 13% of its inland consumption and two thirds of this imported, mainly from Russia (a new contract with Gazprom is currently being finalized).   The possibility of significant discoveries of shale gas has been seen as, at the least, strengthening its bargaining position in future negotiations and at best reducing its dependence on a country with whom energy relations have been uneasy.  (It has largely been dependence on Russian gas which has rendered energy security such an acute issue for Polish governments.)   Whether shale can play a direct role in enhancing the country’s energy security will have to wait, however.  According to Ewa Zalewska from the Ministry of the Environment, there is unlikely to be much production for another ten years.  Nonetheless, the potential of domestic shale gas production figured in the Polish Presidential election campaign in summer 2010.  
Notwithstanding the engagement of Polish politicians, most analyses of a direct contribution to European energy balances tend to converge on the time frame of a decade for shale gas development.  In addition to this, however, there is a degree of skepticism amongst many involved in the gas industry and on energy policy as to the likely contribution even in the medium term:
· Perhaps the most obvious source of such scepticism involves the question whether European geological conditions will prove to be as rich in shale gas as those in North America.  The uncertainties primarily focus on the likely greater depths at which shale gas deposits may be located, rendering exploration and production more expensive than in North America.  Some reports have indicated disappointing results in the initial drilling efforts in Hungary.  
· Even if shale is present in sufficient quantities to merit production, the cost profile may not be as attractive as in the US.  Infrastructurally, Europe is less well geared up for onshore gas exploration and production - with less than a hundred rigs available compared with some thousands in the US - and other elements of the production chain (and indeed the skills base) may not be in place. 
· Perhaps the most difficult problem to overcome will be that of the acceptability of shale gas development.  The environmental problems that have become a feature of the US debate are likely to prove just as hard if not harder to overcome.  With greater population density in many of the likely plays and tougher planning and environmental standards, the combination of local opposition and stricter controls may mitigate against sort of dynamic expansion which has characterised the expansion of activity in the US.  
· Finally, the major incentive which has arguably driven forward shale exploration in the US – the granting of royalties to land holders – is unlikely to be a part of the shale gas deal in much of Europe. With most of the returns from shale gas accruing to the state rather than the landlord there may less enthusiasm in communities to accept the downside of shale gas without receiving the benefits.
· Such considerations indicate that shale may be less financially attractive than in the US (though higher gas prices in European markets may help to even the balance) and harder to pursue.  Moreover it might be that, even if the opportunities were taken up, the relative impact that shale gas production could make might be relatively modest, and insufficient to offset some of the bigger trends at work on the supply and demand sides.  A recent analysis from the industry association Eurogas suggests that in the medium term unconventional gas production (primarily shale but possibly other sources such as coal bed methane) could reach levels of 20-25mtoe within EU 27.  This compares with existing gas production within the EU of just over 150 mtoe and total consumption of gas of just over 400mtoe in 2009.  With EU conventional production forecast to fall to around 100mtoe and consumption to rise close to 500mtoe by 2020, such a contribution from shale gas is not going to transform the EU gas market in the way it has done in the US.  Other estimates are more optimistic, suggesting production levels twice as high and a more modest level of overall consumption, boosting the relative importance of the resource considerably.  Even then however the relative impact of shale is likely to be limited, given that the region will remain largely dependent on imports for most of its gas requirements.
Indirect/Displacement Effects
However, even if Europe remains a rather modest producer whether for geological or environmental reasons, it could still benefit from an international shale gas boom.   As shown by the way in which US production has impacted upon the LNG trade, the development of shale gas in markets which might otherwise meet their needs from imports can have profound effects.  It could be that if countries such as China and India were to realise their plans for developing shale gas and other unconventional sources, the effects on the international gas trade would be even more acute, with more LNG trading on the spot market and putting further pressure on pipeline gas contracts from the major exporters.  Such an acceleration of changes in the international gas market could further reduce their market power.  Some have argued that, by increasing the sources of domestic supply in key markets shale gas will reduce the market power of exporting countries.  This would put additional pressure on prices and potentially facilitate the decoupling of gas prices from oil prices.  These conditions have already been relaxed by exporters in the current market circumstances but a prolonged surplus – resulting from the extension of shale gas opportunities to other regions - might oblige them to move further in this direction and reduce indexation on long term contracts.
However it is possible that a weakening of market power might rekindle interest in an “Organisation of Gas Exporting Countries” akin to OPEC.  The idea of such an organisation has been much debated over the last decade by both major supply countries such as Russia, Venezuela, Algeria and Qatar and more apprehensively by consumer countries.  The focus for these activities and concerns has been the “Gas Exporting Countries Forum”, formed in 2001 but coming to prominence in the last few years.  So far it has not been able to translate intentions into anything more substantial.  At its most recent meeting last month the members failed to agree to an Algerian proposal to cut gas production to recover some market power.  However, prolonged supply surpluses in the gas market may prompt the membership to work together more closely in the future.  
In any case it may be that these indirect effects could be wiped out if demand for gas resumes on the back of economic recovery and particularly if the relative share of gas in third country energy balances increases.  If additional supply of shale gas is matched by increased use of gas the knock-on effects may be more limited.  It is clear that in the US, the development of shale gas has given a fillip to those advocating the substitution of gas in other market segments (principally coal in power generation, but potentially in transportation).  Such a development might have considerable benefits for the US energy economy, particularly in terms of limiting greenhouse gas emissions but it might imply a return to gas imports, a tightening of market conditions for LNG in Europe.
For the moment, however, such a tightening has not taken place.  By all accounts, the continued availability of LNG in international (and especially European) markets has encouraged European gas companies to seek improved terms from their suppliers, particularly Gazprom.   This is ironic given that Gazprom has adopted a highly critical stance towards shale gas, highlighting its potential environmental impact, casting doubt on its commercial viability and challenging the political acceptability of it contributing to future European energy needs.  
Shale Gas in the European Energy Security Debate
There is considerable uncertainty about the extent to which shale gas will have a direct or indirect effect on Europe’s energy balances and by extension its energy security.   An optimistic scenario can be constructed which envisages significant amounts being produced in at least some member states while more substantial production in other markets offsets their demand for gas, freeing up relatively cheap sources of traded gas, reducing the price and the vulnerability concerns which have been at the heart of recent energy policy debates in the EU.  While undoubtedly optimistic – and laden with assumptions which may be hard to realise – it does not appear to figure in EU policy.
While concerns over energy security have never been far from the energy policy agenda of the EU, whether collectively or in individual states,  it is clear that they have been particularly important over the last five years, with gas increasingly seen as the source of vulnerability.  A large part of the EU’s efforts to address energy security have been framed by concerns over gas, as borne out by the calls from some CEE members for the creation of an “Energy Nato” and, more successfully, for the inclusion of a “solidarity clause” in the Lisbon Treaty.  The crisis of winter 2009 gave additional impetus to the issue, including the recently agreed Regulation on Security of Gas Supply (McGowan 2011).  
Yet, notwithstanding the central position of gas in the Commission’s view of energy security, shale gas has so far scarcely registered as a factor impacting on the Union’s energy position.  Overall, while its Strategic Energy Review (European Commission 2008) acknowledged that unconventional gas could make a bigger contribution to EU energy balances, the European Commission has tended to take the view that shale gas will have little effect on European energy markets or energy policy.  
The Commission’s “stock taking document” (European Commission 2010) set out the route to a new Energy Strategy, albeit one largely following the trajectory of the policy measures adopted over the last four years.  It emphasised the centrality of the internal energy market as the principal means to the end of a “resource efficient” energy economy.  While noting a number of achievements (such as the “202020 by 2020” agreement and the gas and electricity liberalisation measures) it highlighted a number of shortcomings including a poor implementation record on energy legislation and the failure to coordinate policies in areas such as European energy infrastructure and external relations.  The document stressed the need for a more robust strategy in order to deal with the challenges of volatile energy markets and likely increases in import dependence (particularly for gas), setting out a number of priorities including new low carbon energy technologies, improved infrastructure integration, and closer coordination of external relations. While the Commission’s document offered an overview of market conditions and potential challenges and stressed the potential of technological change, it largely ignored shale gas.  The document mentioned this development only once, referring to it as an example of changes in a specific market (the US) rather than as a potential “game changer” in the international energy market with ramifications for Europe.  While the issue has been discussed within the Commission’s Working Group on “Indigenous Fossil Fuels” it has yet to figure significantly as a factor which could impact upon energy security (European Commission 2010).  Recent comments from Commissioner Oettinger have tended to play down the role that shale gas might play in European markets.  
The relative lack of interest in shale gas is surprising.  Given that the EU has tended to pursue its energy objectives in the medium term – with 2020 at the heart of recent legislation and the current revision of future strategy – the prospect of a significant new source of energy impacting directly and indirectly on EU energy markets should surely figure more prominently than is so far the case.  The emphasis on technology assessment in the EU’s strategy is also largely silent on the potential contribution of shale and other unconventional sources.  It’s also interesting to contrast the way in which third countries impact on energy markets is only partially addressed.   On the one hand, growth in demand in third countries (particularly the emerging economic powerhouses of Asia) has been seen as one of the drivers of Europe’s energy insecurity, creating more competition on international energy markets, pushing up prices and risking global rivalries.  Yet the countervailing potential of an energy resource that could blunt those dynamics does not seem to register in the analysis.
Perhaps the implications of shale gas are too much at odds with the current perspective of energy policy in most member states and in Brussels.  Having placed so much weight on a discourse of energy insecurity and vulnerability, the emergence of an alternative which could call such assumptions into question is hard to take into account.  
Yet, ironically, shale gas and its direct and indirect effects might be the best hope for maintaining the market driven policy which the Commission has espoused for many years but which has been challenged by the revival in concerns about supply security.  In the UK for example, the revival of security concerns has had a profound impact on the orientation of energy policy.  Worries over supply constraints, whether from disruptions to external supplies or from underinvestment in new capacity or infrastructure – have called into question the efficacy of an energy policy driven by market forces.  Even such stalwarts of a market-driven policy as Ofgem have had to reconsider the balance between markets and intervention in future energy policy and regulation.  
If shale gas were to have an impact – indirectly or directly – on European energy markets then it might take the edge off those supply concerns which have tended to shape recent debates on energy policy.  This in turn may ease the pressure for a more interventionist energy policy and rekindle faith in the market as the main driver of energy policy.

Conclusion
This paper has sought to explore the potential impact of shale gas upon European energy balances and energy policy, particularly in terms of security.  It has done so by considering the development of shale gas in the context of past radical changes in energy technologies (so called disruptive technologies) and considering the latter’s impact in economic and policy terms.  
How far does Shale Gas fit the criterion of a disruptive technology?  As noted, technical change in the energy sector does not quite match the clear cut cases which have been the exemplars of disruptive technology.  Arguably, shale gas is even more removed.  While all innovations are usually a combination of a mix of technical features, the case of Shale Gas is particularly unusual in being a convergence of a variety of innovations (sensing technology, drilling techniques and chemical engineering) which have permitted the exploitation of a resource which had been regarded as too expensive.  Just as important, moreover, has been the innovative organizational structure which has facilitated the exploitation of the resource in cost effective ways.   In this respect at least, the case has been rather similar to the prototypical disruptive technology model, with the main protagonists being the smaller oil and gas exploration companies.  However, while the larger incumbents in the sector were not sufficiently dynamic to take advantage of the potential of shale gas in the US they are now seeking to catch up.  It is unlikely therefore that the shale gas case will follow the trajectory of entrants displacing incumbents. Yet it is clear that, in the US at least, the development of shale gas has transformed the gas sector and arguably the energy policy context.  Arguably, shale gas has been disruptive in its impact upon underlying market conditions broadening the energy portfolio by displacing the anticipated increase in gas imports and easing the reduction in coal consumption.  In this way many would argue that the expansion of shale gas has contributed to US energy security.
The question is whether it can play a similarly benignly disruptive role in other markets, particularly Europe’s.   Much depends on how far the factors which facilitated the development of shale gas in the US can be replicated in contexts such as Europe’s or whether the particular European context – in terms of fiscal regimes, environmental regulations, industrial infrastructures and market conditions – might work against its development. 
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