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COMPARED TO CONVENTIONAL 
DEPOSITS IN THE EU

Alexandre de Robaulx de Beaurieux

6.1. Introduction

Europe’s conventional gas production is falling. Some regard natural gas as 
a bridge fuel between nuclear, coal and oil on the one hand, and renewable 
sources on the other, as shale gas is often cited as a solution for dwindling 
flows of conventional natural gas. Demand for natural gas in Europe is grow-
ing – but where will it come from? Domestic sources? Are unconventional 
sources of gas the panacea Europe is waiting for to bridge its energy needs 
until renewable sources catch up?

6.1.1. What is Europe, What is the EU?

While Europe consists of 50 countries from the Atlantic Ocean in the West to 
the Ural Mountains in the East and from the Mediterranean Sea in the South 
to the Arctic Ocean in the North, the European Union [EU] is composed of 
27 of those countries. Of course, remaining colonial oversea possessions like 
French Guyana or the Malvinas [Falklands] have not been considered. But 
as geology in general and gas deposits in particular don’t know any nations, 
it would be arbitrary only to focus on the actual 27 EU member states – 
 especially in respect of the uncertain future of this political entity. The author 
has therefore collected data on the EU as well as on European non-member 
states of the EU to give the reader a wider perspective on gas deposits.
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6.1.1.1. Production  vs. Consumption

For all European countries (excluding the Former Soviet Union [FSU]), 
aggregate domestic production has been in decline since 2005; for the Euro-
pean Union, peak production of natural gas was in 1996 and has been falling 
since then, as it has for the countries now in the Eurozone, where the peak 
happened in 1977 (Mazamascience, 2012). Rune Likvern comes to nearly the 
same diagnosis and asserts that “EU + Norway’s [gas] production peaked 
in 2004 and is now in terminal decline” (Likvern, 2010). On the other hand, 
natural gas consumption in the European Union reached its highest value in 
2010 with 48,1 bcf per day (BP, 2012c). France, Europe’s 2nd largest econ-
omy, “is unique among major European gas consumers with no indigenous 
gas production” at all, meaning that all gas has to be imported (Mearns, 2009). 
Further, in Energy Trends 2011, the UK Department of Energy & Climate 
Change [DECC] exposed that “[t]otal indigenous UK production of natural 
gas in Q3 2011 was 29.4 per cent lower than a year earlier ... [reaching] its low-
est level since quarterly reporting began in 1996 ... [while] [i]mports increased 
by a third to make up for the drop in production compared to the previous 
year” (DECC, 2011b, p. 32). If current decline rates persist, a reduction of 
29.4 % per year represents – following the rule of 70 – a halving every 2 years 
and 4 months. But, as stated above, 1996 was also the year in which the EU’s 
“natural gas production peaked ... with 22.7 cubic feet per day” (BP, 2012c). 
Hence, the ratio between production and consumption looks like this:

Figure 6.1: Production vs. Consumption of Natural Gas in the 
European Union (Data by BP, 2012c).
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Howard Rogers from the Oxford Institute for Energy Studies notes the following 
concerning Europe’s balance of natural gas:

1.

The International Energy Agency [IEA] in Paris notes that the EU is the 
“second-largest regional gas market in the world, with demand amounting 
to around 19,42 tcf in 2010, and it is set to become increasingly depen-
dent on imports as indigenous production of conventional gas continues 
to decline and demand continues to expand” (IEA, 2012a, p. 122). Mean-
while, Europe’s largest producers of conventional natural gas are struggling 
to hold their production rates or have long peaked and their flow-rates are 
dropping. For example, Euan Mearns wrote in The Oil Drum Europe that in 
2003, “the UK was a net exporter of gas to Europe but with peak produc-
tion in 2000 and production now falling at 8.7% [representing a  halving 
every 8 years] per annum it had become a net importer by 2004” and that 
“Dutch gas exports have been declining irregularly since the late 1970s and 
that some day post 2020, the Dutch may become an importer of natural gas” 
(Mearns, 2009). Indeed, Dr. Werner Zittel establishes that The  Netherlands 
have peaked “more than 10 years ago” (Zittel, 2012b).  Furthermore, he 
noted that Norway could have reached its peak gas in January of 2012, 
but because of considerable monthly fluctuations, this can only be ascer-
tained retrospectively after monthly production levels have begun to decline 
 (Zittel, 2012a).

Thus, there is a severe “gas crunch” in Europe for conventional gas in the 
 making. In this context, unconventional, domestic shale gas has been pro-
moted to counter this downward trend. So, what is shale gas and how signifi-
cant are European shale gas resources in relation to conventional resources 
of natural gas?

1  Note: All following resource and reserve estimates are in and have been changed to trillion cubic feet [tcf], 

whereby a decimal point [,] precedes positions after the decimal point, and not units of thousand. For example, 

5,296 tcm [nearly 5,3 tcm – not almost five thousand three hundred] represent 187,03 tcf [about one hundred 

eighty seven tcf].
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Energy Consultant Gerry DeSorcy proposed the following resource defini-
tion: “Resources are the total quantities of oil and gas and related substances 
that are estimated, at a particular time, to be contained in, or that have been 
produced from, known accumulations, plus those estimated quantities in 
accumulations yet to be discovered” (DeSorcy et al., 1994, p. 4). The all-
enveloping category of resources is the Original Gas-in-Place [OGIP] – or 
simply Gas-in-Place [GIP], “the entire volume of gas contained in the res-
ervoir, regardless of the ability to produce it” (DOE, 2009, p. 16). The IEA 
defines GOIP as “the (latest available estimate of) the total volume of gas 
contained in a reservoir, regardless of the ability to produce it (technically 
and economically)” (IEA, 2009, p. 392). Lechtenböhmer et al. precise that  
“In-place resources of shale gas are estimates based on rough geological 
parameters such as extension and thickness of area, porosity and gas per 
 volume” (Lechtenböhmer et al., 2011, p. 65).

One in many respects much more accurate definition for shale gas resources 
is the one for Potential Resources [PR] by the CCOP, including “the dis-
covered resources that are recoverable but not economically producible at 
a specific date due to economic, political, environmental or technological 
reasons ... while these volumes do not meet the requirements to be classified 
as reserves, they are a potential resource to the country where they exist” 
(CCOP, 1999, p. 9). One very important addition by the CCOP for this 
study is that potential resources include “reservoirs with inconclusive data” 
(CCOP, 1999, p. 9). 

One more straightforward approach to resources is given by the definition 
of BP with the Ultimate Recoverable Reserve [URR] as “an estimate of 
the total amount of oil [or gas] that will ever be recovered and produced ...  
[w]hilst some consider URR to be fixed by geology and the laws of physics, 
in practice estimates of URR continue to be increased as knowledge grows, 
technology advances and economics change” (BP, 2012d). BP breaks down 
the URR into cumulative production, discovered reserves and undiscovered 
resource. However, it would be more accurate to further incorporate into 
the URR the Technically Recoverable Resources [TRR], the “total amount 
of resource, discovered and undiscovered, that is thought to be recoverable 
with available technology, regardless of economics” (DOE, 2009, p. 16). 
This is why one more category considering the cost-effectiveness of its 
exploitation has to be presented in the form of Economically Recoverable 
Resources [ERR].
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Lechtenböhmer et all. (2011) note that “[o]nly a certain share of the  technically 
recoverable shale gas resource will be converted into reserves and  produced 
over time, since further restrictions limit the access to the whole shale” 
 (Lechtenböhmer et al., 2011, p. 66). Now the German Wirtschaftsverband  
Erdöl- und  Erdgasgewinnung e.V. gives 3 clear criteria for reserves: deposits have 
to be certified by drilling, they have to be extractable with today’s technology and 
this at an economically viable price (WEG, 2012, p. 9). It is very enlightening 
to know that the US Securities and Exchange Commission [SEC], “which imposes 
reserves-reporting standards for companies quoted on US stock exchanges, until 
now has not allowed companies to book reserves on undrilled acreage on the 
basis of seismic data alone: it also requires evidence from drilling” (IEA, 2008, 
p. 199). This is why the difference between a reserve and an ERR is that some-
one [usually an OG company] has actually drilled a well to undertake a physical 
analysis of the deposit. Consequently, the  [crucial question] which 
has to be asked in the context of the validity of a shale gas reserve estimate is very 
simple: has there been a wildcat [outside of known territory] drilled? In the book 
L’Atmosphère by Camille Flammarion (1888), there is a famous woodcut of a 
missionary looking beyond “the point where sky and earth touch each other”. 
The quintessence being, that the missionary in effect was out there on his knees 
and had a look – the typical posture of a geologist in the field.

Figure 6.7: A Missionary from the Middle Ages Recounts that he Found 
the Point Where Sky and Earth Touch Each Other (Anonymous, 1888,  
p. 163).
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Reserves also can be broken down into subcategories. Like the OGIP for 
resources, “Initial Reserves [IP] are those quantities of oil and gas and related 
substances that are estimated, at a particular time, to be recoverable from 
known accumulations ... [including] Cumulative Production [CP] plus those 
quantities that are estimated to be recoverable in the future by known technol-
ogy under specified economic conditions that are generally accepted as being 
a reasonable outlook for the future” (DeSorcy et al. 1994, p. 5). Accordingly, 
“those quantities” are the Remaining Reserves which remain after CP has been 
subtracted from IR. 

The Remaining Reserves can finally be divided into 3 entities. In Their World 
Energy Outlook 2008, the IEA presents the following classification:

thought to exist in accumulations that have been discovered and that are  expected to 

To summarize all those admittedly confusing definitions, the following con-
ceptual notation is proposed [with resources in red and reserves in green]:

[OGIP [URR [TRR [ERR [(IR – CP) = RR = 3P [2P [1P]]]]]]]]

[Original Gas in Place [Ultimately Recoverable Resources  
[Technically Recoverable Resources [Economically Recoverable 

Resources [(Initial Reserves – Cumulative Production) = Remaining 
Reserves = Proved + Probable + Possible Reserves  

[Proved + Possible Reserves [Proved Reserves]]]]]]]]

To illustrate all the above definitions, think of Russian or nested dolls, 
those wooden puppets with several shells, each of them containing a smaller 
version of the large one. Let us take it as an analogy to understand the concept 
of resources and reserves. If we only see it from a physical point of view, the 
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Matryoshkas are made out of painted wood in the shape of a woman, each 
one containing – perhaps, as we only know if we effectively check – a smaller 
one. The same goes for shale containing – perhaps – some shale gas in desired 
quantities. So the outermost Matryoshka represents OGIP with all the gas in 
place. Inside of it lies the URR, containing all gas that will ever be recovered and 
produced. One shell further would be the TRR, recoverable with available tech-
nology. Therein is the ERR, whose exploitation would be a priori profitable, but 
nobody has drilled for it to date, thus it cannot be labelled as a reserve. Those 
were the “Resource-Matryoshkas”. But it would still not be clear at this point 
if the set is complete and if other, smaller “Nested Reserves” are inside, if any.

To carry on our analogy, an OG company could have successfully drilled 
into the formation, extracting some of the gas from the IR to the surface, 
which would represent the CP. The remaining – technologically as well as 
economically extractable gas – is the RR. The 3 hopefully remaining nested 
dolls represent a probability calculation. There is a possible 10% probability 
that a relatively large amount of 3P reserves are inside, the next doll. But there 
would also be a 50% probability that medium-sized 2P reserves are inside, 
thus 2 more dolls. The innermost babydoll would finally be the 1P reserves, 
having a 90% probability of being extracted at a profit. 90% gives it only one 
forename – Proven – but sitting inside all other dolls equally means that 1P 
reserves are commensurately small in respect to all other, larger dolls around.

Figure 6.8: 
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modern [nuking] is a highly engineered, controlled, sophisticated and safe 
procedure”. Of course, safe depends in both cases on the respective position 
of the spectator.

Montgomery & Smith (2010) add that “[f]racturing can be traced to the 1860s, 

shallow, hard rock wells”, basically throwing some dynamite into a well, add-
ing that “[a]lthough extremely hazardous, and often used illegally, NG was 
spectacularly successful for oil well ‘shooting’ ... to break up, or rubblize, the 
oil-bearing formation” (Montgomery & Smith, 2010, p. 27). The parallels to 
warfare in language and action are indeed striking. But one should keep in 
mind of what the first fracking fluid used in 1947 was composed of: sand of 
the Arkansas River and “1,000 gal of naphthenic-acid-and-palm-oil-thickened 
gasoline ... followed by a gel breaker, to stimulate a gas-producing limestone 
formation” (Montgomery & Smith, 2010, p. 27). That gel of naphthenic acid 
and palmitic acid has also a more commonly known name: Napalm. 

John Padgett further explained that “[t]he products commonly used to make 
Hydrafrac gels include crude oil, kerosene, Diesel fuel, and mixtures of these 
hydro-carbon liquids with the addition of Napalm soap to produce the required 
viscosities ... [a]fter one of the gelled mixtures is pumped into the formation, it 
is followed with a second hydro-carbon liquid of less viscosity, containing only 
a blend of the necessary chemicals [gel-breaker] which will cause the Napalm 
soap gel to revert back to a liquid.” Mr. Padgett finally commented that “[a]t 
the conclusion of the treatment, the well is shut-in under the final displacement 
pressure and allowed to stand for a period of 24 hours ... [a]fter this period, the 
well may be placed back on production without any clean-out” (Padgett, 1951, 
p. 1). Halliburton used crude oil & gasoline in their first commercial frack and 
10 years later, it was standard operating procedure to use diesel as the liquid 
of choice. In fact, this is the case until today, as “diesel can be used to form a 
viscous fracking gel when combined with guar concentrate ... often still used in 
place of water because it can carry more guar concentrate per unit volume than 
water” (EESI, 2011, p. 2).

Knowing the composition of the original HYDRAFRAC, it is enlightening to 
realize that etymologically, in the Greek mythology, Hydra was “a terrifying 
monster ... if any of the other heads were severed another would grow in its 
place ... the stench from the Hydra’s breath was enough to kill man or beast ...  
[a]fter he had killed the Hydra, Heracles dipped the tips of his arrows into  
the Hydras’ blood, which was extremely poisonous, making them deadly” 
(Leadbetter, 1997).

Chapter 6.indd   218 5/31/2013   12:34:30 PM







Chapter 6 – Estimates of Shale Gas Resources, Size and Location of  

Deposits Compared to Conventional Deposits in the EU

222

6.8. Conclusion

G. Edward Griffin, in an audio-presentation of his book The Creature from 
 reminded his audience about the work of the Greek philosopher 

Epictetus, who said “appearances are four kinds: things either are as they 
appear to be, or they neither are nor appear to be, or they are, but do not 
appear to be, or they are not, and yet, appear to be” (Griffin, 1994). Epictetus 
ads in his “Discourses” that “in all these cases to form a right judgment is 
the office of an educated man” (Epictetus, 101 A.D.). Now it is interesting to 
point out that while G. Edward Griffin was using this analogy to describe the 
private U.S. Federal Reserve System – “they are not, and yet, appear to be”, 
this view can also be applied to the so-called “Shale Gas Revolution” (Yergin 
& Ineson, 2009; Stevens, 2010) as well. Ernst & Young have therefore coined 
the phrase “Evolution rather than revolution” (E&Y, 2011, p. 20).

At a press briefing about the [non-existent] link between Saddam Hussein’s 
government and the supply of weapons of mass destruction to terrorists in 
the Qaeda [Arabic for ], former U.S. Secretary of Defense Donald 
Rumsfeld famously said:

Sadly, one could get the impression that organizations like the IEA or EIA 
and OG exploration & production companies equally don’t sincerely say 
in which category European shale gas does fall. That private corporations 
don’t let outsiders look at their cards is one thing. But organizations pre-
tending to have the mission of informing the public about the outlook of 
our energy supply, while sending out contradictory and retroactively cor-
rected data is another. The impression the European public – and their poli-
ticians could get – is that European shale gas resources are known knowns. 
The cases are rare in which the message gets out that they are unknown 
unknowns. From a geological point of view, without drilling uncountable 
wells, European shale gas resources are known unknowns – resources we 
know we don’t know. Annell Bay, Vice President of Global Exploration at 
Marathon Oil, refers to the potential Poland’s shale formations in a presen-
tation titled “Poland’s Natural Gas Revolution” by asking “When Will We 
Know?”, and answers it directly: “After multiple wells are drilled, tested and 
producing” (Bay, 2011, p. 6). 
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With respect to the EUR of shale gas deposits, Richard Finger notes that 
“most public companies tend to report or advertise only their IP [initial pro-
duction] on a well which is all the SEC and the Texas Railroad Commission 
requires”, representing only “the first 30 days average production” (Finger, 
2012). This is then used as the basis to report the Estimated Ultimate Recov-
ery [EUR] of each well. As he found out decline rates in the range of 80% in 
the first year, he concludes that “if there really are significantly lower EUR’s 
than the world has come to take for granted, then the whole shale oil and 
gas economics must be revisited” (Finger, 2012). So, with the recovery fac-
tor of shale gas being only in the range of 5% and with decline rates an order 
of magnitude higher than conventional plays, the amount extracted out of 
 gas-bearing formations is much smaller than the one recovered out of con-
ventional reservoirs. It is therefore very misleading to advertise OGIP, as only 
a tiny fraction can technically make it up to the surface, and the initial flow 
rates are no indicator at all on the course the decline rates will take in the fol-
lowing months and years. As long as the net thickness of the shale layer, the 
percentage of total organic carbon, the hydrogen indice, the thermal maturity 
as well as the brittleness of the rock are not known, any estimates of shale 
resources are pointless. The only possibility to gasp the EUR is via drilling and 
geochemical analysis. And this is exactly what ExxonMobil did in Poland –  
before they gave up.

Back in the year 1992, the United Nations in their Rio Declaration on Envi-
ronment and Development formulated that “[i]n order to protect the environ-
ment, 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). 
In effect, there are substantial threats of serious or irreversible damage and a 
lack of full scientific certainty in relation to hydraulic fracking. Sadly, it seems 
that it is not environmental protection, but perpetual growth and maximum 
profit for the few at the detriment of the masses and nature in general that is 
priority number one.

Based upon all the considerations above, it has to be demonstrated that the esti-
mated technical recoverable shale gas resources not only truly exist, but will also 
bear enough proven reserves to justify their exploitation. Given the  current –  
and considering due to finally reached limits to growth now  permanent – 
recession in the Eurozone, paired with banks reluctant to lend substantial 
sums of money to the real economy, it appears uncertain if the full potential 
of Europe’s shale gas resources will be explored, or much less produced soon, 
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if at all. Art Berman deduces that “[u]nconventional plays became impor-
tant as better plays were exhausted”, and that with rising production costs 
being passed over to the customers, “[d]emand destruction will limit product 
price and, therefore, the long end of the unconventional production curve”  
(Berman, 2012, p. 3). Gail Tverberg writes that “[w]hile many people have 
laughed at the issue of the world “running out of oil” (or natural gas, or some 
other substitute fuel), it seems to me that they have basically missed the point ...  
[t]here is always lots of fuel in the ground ... [t]he major issue is that the fuel 
becomes too expensive for the economy to afford.” (Tverberg, 2012). The 

 argues that in order to achieve “crucial decar-
bonisation targets ... “the European policy debate [needs] to give greater con-
sideration to the role of natural gas in a lower-carbon energy mix” (EGAF, 
2011, p. 28). This doesn’t take the impression away, that “decarbonization” 
is a code-word for Peak Oil and Gas. Dr. Werner Zittel refers to the present 
“focus on unconventional gas” as being an “indicator that the conventional 
gas era is going to end” (Zittel, 2012b).

As Europe has passed its peak of conventional gas several years ago, it is more 
than uncertain, to be diplomatic – or simply impossible, to be realistic – that 
shale gas will substantially reverse this downward trend. On one hand, natural 
gas is being presented as a bridge fuel, but the outlook of not being able to build 
this bridge to a cleaner future will represent a rude awakening for some, as well 
as the realization that the age of TWAWKI [the world as we knew it] is over, 
and that no substitute alternative source of energy will be available to counter 
the path the peak of oil and gas has illuminated. On the other hand, shale gas 
could even be counterproductive, ending up substituting “not for (cheap) coal 
but for (relatively expensive) renewables” (Stevens, 2012, p. 10). Sell, Murphy & 
Hall (2011) write that “catastrophic drops in gas supply can be expected if shale 
gas is relied upon as a replacement of conventional gas” (Sell, Murphy & Hall, 
2011, p. 2006).

Finally, the quest for shale gas in Europe could be interpreted as a sign of 
blank desperation and cognitive dissonance in face of the demise of the petro-
leum age at home together with multiple resource wars abroad disguised as 
popular uprisings and crusades against terrorism on the basis of the deep time 
events of 9/11, which defy the laws of physics until today. Stephen Kinzer, 
in his book 
Terror described the colonial mindset by the Anglo-Iranian Oil Company in 
Abadan, Iran towards Iranian workers by citing an article in the Jerusalem 
Post from the early 1950ies:
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