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Abstract 

 

Currently, shale gas exploration and exploitation in Europe is in an ambiguous arena. Poland once actively pursued shale gas 

motivated by the desire to remain independent of Russian gas. Shale is explored and drilled in England where proponents are 

looking for a secure energy supply by developing shale as a reliable and affordable domestic source of energy. For most other 

European countries, perceptions towards oil and gas extraction from shales are ambiguous. Concerns about environmental 

footprint have motivated most European countries in postponing or banning shale gas exploitation. Production of gas and oil 

from shales has proven to be a game changer for the energy market in North America, and most wells have been drilled in the 

U.S. However, most potential oil and gas resources are located elsewhere. Total potential resource located in the many European 

shale basins may equal the resources in the U.S. However, where U.S. shale operations have become more and more efficient, 

attempts to commercially recover gas from Polish shales have not (yet) been successful. Public concerns are mainly related to 

impacts on local environments and global climate footprint. While focus is on the subsurface effects of hydraulic fracturing and 

CO2 emissions, recent studies suggest a bigger role for well construction and methane emissions in determining impacts and 

risks. This presentation covers both geological and environmental aspects of potential shale gas exploitation in Europe, focusing 

on key lessons learned from North America, current status in Europe, and main showstoppers hampering development. 
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How sweet is European shale? 
A story about the uncertain potential, problematic recovery and public 

concerns of shale gas development in Europe
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Data from European projects:

EUOGA: European Unconventional Oil and Gas Assessment

M4ShaleGas: Measuring, Monitoring, Mitigating & Measuring the environmental impact of shale gas 



The European shale dilemma: Many 
shale basins but (very) limited activity

➢ Due to the lack of operations, comparison 
with North America is required to assess 
potential resources & recovery

➢ Currently lack of success in 
Europe, but few hydraulically 
fractured horizontal wells



Most wells drilled in North America,
most resources located elsewhere?

Mostly information older than 2014:

* Latest EU estimate: 565 TCF

** EU JRC (Estorff et al. 2016)

*** Estimated 2000-2013, ~30000 for 2014 (EPA 2017)

**** Est., ~2000 in 2011 (Becklumb et al. 2015)
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gas in TCF (oil in BBL)

# wells drilled

1 TCF = 28 BCM

802 (27)

>275

1115 (32)

>200

707 (6)

275

623 (78)

~2750000***

544 (13)

7

573 (9)

~3500**** 883* (89)

<132**

429 (16)

~7

Europe

Algeria
China

Australia

Argentina

Mexico

U.S.A.

Canada



China , 31.6

Argentina, 22.7

Algeria, 
20

Canada, 
16.2

United 
States, 

16.1

Mexico, 15.4

Austra lia, 12.4

Russia, 8.1

Others  World, 48

Poland, 4.2

France, 3.9

Romania, 1.4

Denmark, 0.9

UK, 0.7

Netherlands, 0.7

Germany, 0.5

Bulgaria, 0.5

Sweden, 0.3

Spain, 0.2

Europe, 13.3

Assessment of technically recoverable
resources outside U.S.A. very uncertain

Sources: Energy Economic Developments in Europe (EC 2014) based on 

analysis by the Energy Information Administration (EIA 2011, 2013)

Unproved Technically Recoverable Resources [1 TCM = 35.3 TCF]



European resource estimates subject to 
large uncertainties (restrict to GIIP)

➢ Determination of total GIIP:

GIIPfree = A x T  x tot x Sgas x Fe (“free” gas)

GIIPads = A  x T x Vads (adsorbed gas)

Monte Carlo simulations using probability 

density functions for input parameters

Recovery factor (Rf) from comparison with US 

(TRR = GIIPtot * Rf)

Limited available data for most plays

major sources of uncertainty 
(restrict to GIIP analysis)



Many sedimentary basins with shale 
formations present in Europe

European Unconventional Oil 
and Gas Assessment (EUOGA):

➢ 21 countries (19 assessed)

➢ 38 shale basins

➢ 82 shale formationsEUOGA project



Significant resource estimates predicted
for shale oil & gas in Europe
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A problematic shale landscape in Europe
➢ Technical issues: Unsure shale 

resource & recovery due to 
lack of wells & production

➢ Socio-political issues:

- Public concerns regarding 
groundwater and surface 
pollution due to fracking 
chemicals

- Public concerns regarding 
climate footprints

- Focus on renewable energy 
for a low carbon energy 
system

➢ Energy security: Domestic 
energy supply (import/export 
conventional gas)



Screening of shale potential and sweet 
spots using key performance indicators

Hydrocarbon generation

Performance indicator 1 (PIg):
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Performance indicators benchmarked 
against properties producing U.S. shales
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Jurassic 

Posidonia

Formation

Example in the 

Netherlands



Performance indicators indicate limited 
potential for Posidonia Shale Formation

Posidonia Shale Formation:

➢ Limited potential for gas 
generation (oil to early gas 
maturity)

➢ Reasonable storage 
capacity for free and 
sorbed gas (available pore 
space)

➢ Poor potential for efficient 
flow stimulation (low 
brittleness: shale creep and 
proppant embedment)

➢ Limited overall potential 
(PImean)

Performance indicators for the Jurassic Posidonia Formation in 

the Netherlands compared to some major producing U.S. shales 

(Ter Heege et al. 2015)



Mapping of “sweet” spots across shale 
formations with performance indicators

Example: Jurassic Posidonia

Formation in the Netherlands

Ter Heege et al. 2015



A problematic shale landscape in Europe
➢ Technical issues: Unsure shale 

resource & recovery due to 
lack of wells & production

➢ Socio-political issues:

- Public concerns regarding 
groundwater and surface 
pollution due to fracking 
chemicals

- Public concerns regarding 
climate footprints

- Focus on renewable energy 
for a low carbon energy 
system

➢ Energy security: Domestic 
energy supply (import/export 
conventional gas)



Shale operations & environmental impact
• Reduced general safety: Well site 

construction, storage & transportation

• Reduced air quality & global climate 
footprint: Emissions to air

• Contamination due to well leakage:
Drilling, construction, completion, 
production or decommissioning of wells

• Contamination due to surface spills & 
leaks: Transportation, storage or 
handling of hazardous substances

• Contamination due to loss of geological 
containment: Out of zone fracturing & 
fluid migration

• Landscape disturbance: Local 
communities, wildlife, biotopes

• Reduced water availability & quality:
Extensive water use

• Structural damage due to induced 
seismicity: Hydraulic fracturing & waste 
water disposal

• Lack of social license to operate: Social, 
political & economic environment
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Poor well 
construction 
more 
important 
than leakage 
along 
hydraulic 
fractures



Shale operations & environmental impact
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Methane 
leakage can 
increase 
climate 
footprint of 
shale gas to 
that of coal if 
not properly 
mitigated



Shale operations & environmental impact
• Reduced general safety: Well site 
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Damaging 
induced 
seismicity for 
waste water 
disposal (e.g., 
Oklahoma), 
some related 
to hydraulic 
fracturing (W. 
Canada)



Comparisons are valuable but North 
America is not a blueprint for Europe

U.S.A.: Estimated 275000 wells drilled and hydraulically fractured in 2000-2013 (~30000/year in recent years)

Europe: Limited activity, most countries have moratorium on shale exploration and/or hydraulic fracturing

U.S. EPA 2017



Different scale of operations compared 
to North America or conventional gas

Marcellus well site with 50 multi-stage hydraulic fractured horizontal wells (Oct 2016)

Well site at Weeton with Preese Hall hydraulically fractured (2011) 

vertical well targeting the Bowland Shale in Lancashire, England 

(abandoned & site restored, 2015)



Conclusions:

➢ Significant shale resources in Europe, but potential for 
recovery is uncertain due to limited data & operations

➢ Currently, shale gas operations in Europe are mainly 
limited due to public concerns about hydraulic fracturing 
and climate footprint

➢ Main differences in environmental impacts between 
conventional & unconventional gas exploitation are due 
to scale of operations


