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Abstract 
With the shale gas (SG) and Light Tight Oil (LTO) development, the US has become gas independent 
and has halved oil dependency. This revolution was based on four pillars: knowledge of the subsurface, 
open and competitive market, full government support and favorable mining law. 

Outside the US, SG and LTO development cannot rely on the same pillars. The purpose of this paper is 
to analyze the motivations and the possible blocking factors that could encourage five countries/regions 
to develop (or not) their unconventional resources. 

Gas exporter until 2004, Argentina imports today gas from Bolivia and LNG from the Middle East in a 
subsidized local market. These imports could ultimately stifle Argentina’s public finances. 
Consequently, the authorities want to quickly develop the huge potential of the Vaca Muerta, one of the 
best source rocks in the world. Nevertheless, the cost of imported equipment and products as well as the 
monetary stability of the local currency could be blocking factors. 

Saudi Arabia, the world’s second largest oil producer, consumes nearly 1 Mbopd to satisfy the 
increasing electricity demand. Unlike Iran or Qatar, Saudi Arabia has not sufficiently developed its gas 
potential. Therefore, it intends to extract its unconventional resources in the future, in particular the 
source rock of the Ghawar field. Water supply for hydraulic fracturing could be a blocking factor.  

China is facing a double challenge: reducing its GHG emissions by displacing its power generation from 
coal to gas/renewable while keeping its energy dependence at an acceptable level. Therefore, China is 
looking forward to develop its unconventional potential which is expected to be comparable to that of 
North America. The resources are located in the Tarim Basin (North West) and the Sichuan Basin 
(South East). The depth, the complexity of geological structures, the remoteness and the aridity of the 
basins make the field operations difficult and expensive. 

Russia is now 70% dependent on its oil and gas revenues. The potential of Russia’s unconventional 
resources is mainly associated with the gigantic Bazhenov formation located in Western Siberia. The 
Russian authorities, who wish to offset their declining conventional fields, have launched a legislative 
process associated with tax incentives. Permafrost and subartic conditions can be blocking factors as 
drilling and fracturing are required all over the year. 
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In the last 30 years, competitiveness in Europe was weighed down by an oil and gas bill that represents 
75% of its debt. Developing the local resources to avoid becoming 100% dependent on the suppliers is 
of strategic importance. However, the development costs, the regional urbanization and the societal 
opposition are potential blocking factors. 

Introduction 
In 1970, the United States reached its oil peak at 12 Mbbl/day. In 2006, its crude oil imports topped 14 
Mboe/day whereas production fell to less than 7 Mbbl/day. Though a lot less notable than its oil 
dependency, the United States gas dependency also rose during the same period and the country had not 
been self-sufficient since the end of the 80s. Let’s take our analysis forward to the following eight years. 

Between 2006 and 2015, US natural gas production has increased by 42%, going from 50.7 Bcf/day to 
72.5 Bcf/day. During the same period, the liquid (oil + LPG) production was brought from 6.8 Mbopd to 
12 Mbopd. This unprecedented ramp-up is called “the shale revolution”. In late 2015, shale gas (42 
Bcf/day) accounted for 58% of the US gas production, and light tight oil (6 Mbopd) for 50% of the US 
liquid production. For SG (shale gas), the “champions” are Barnett (Texas), Haynesville 
(Texas/Louisiana) and Marcellus (Ohio/Pennsylvania); for light tight oil (LTO), they are Bakken (North 
Dakota), Eagle Ford (Texas) and Permian (Texas/New Mexico). 

From a technical viewpoint, this surge in shale oil and gas production is not a revolution. The main 
technical breakthrough results from the association of two mature technologies: the horizontal drilling, 
whish is practiced on an industrial scale since the early 80’s, and the hydraulic fracturing, whose first 
test dates back to 1947. Therefore, the origins of the shale revolution are to be found elsewhere. 

The exponential growth of oil and gas prices between 2000 and 2008 created a very favorable 
environment to unlock the untapped potential of deposits that had been known for a long time but 
remained uneconomic. However, the shale revolution rests primarily on four internal “pillars”1. The first 
is a good knowledge of the geology based on millions of wells drilled in the US since the beginning of 
the XXth century. The second is a century-old oil and gas culture backed by unfailing political support. 
The third is a quasi-monopoly of means: 80% of the 2,400 drilling rigs present in the world (excluding 
Russia and China) operate in the United States, which also benefits from the presence of a strong oil & 
gas service industry in an open and competitive market. The fourth pillar is that mineral rights are 
favorable to land owners rather than to the State as in most countries. 

These four pillars have enabled the implementation of a development process known as “factory 
drilling”, which seeks to minimize costs by drilling and fracking a large number of inexpensive wells, 
without detailed analysis of geological attributes. This being a “trial and error” approach we accept that, 
statistically, a significant fraction of the wells will not produce cost-effectively. 

Clearly, such approach requires operational excellence and rock-bottom technical costs. For example, in 
the Barnett (North Texas), a well of 2700 m in vertical depth, 1500 m in horizontal length with 15 
fracturing stages can be completed at a cost less than $3 MM. 

Otherwise, in spite of the immediate and dramatic effect of the collapse of oil & gas prices on the 
development activity, production proved to be very resilient. For instance, following the subprime crisis, 
the lower activity in the Barnett only started to have an impact on production four years later. In spite of 
a strong decrease in the number of rigs operating in gas plays after the price collapse in early 2012, the 



SPE-181405-MS 3 

aggregated production of the three major gas plays (Barnett/Haynesville/Marcellus) continued to grow 
steadily and even at a higher rate. This resilience can be explained by three main factors; a portfolio 
effect, improvements in operational performance, and progress in sweet spot identification and 
completion design2. 

For numerous reasons (geography; urbanization; drilling and completion services; market, fiscal, legal, 
environmental and societal constraints), American operational excellence cannot be replicated 
elsewhere. 

Exporting SG and LTO outside North America 
The North American subsurface is far from being unique in terms of the quality of its source rocks.  All 
the regions of the world that produce conventional oil and gas have source rocks, and therefore shale oil 
and gas resources. From Australia, through Europe and China, to Argentina, there are myriad reservoirs, 
some of which are very promising and even of higher quality than those in the United States. 
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Figure 1 – Top 10 countries with shale gas and shale oil resources 
(Resources are in boe – Data source EIA 2013) 

In its latest report published in 20133, the American Energy Information Association estimates that the 
worldwide technically recoverable resources are somewhere in the region of 1,200 Gboe (7000 Tcf) for 
shale gas and 347 Gboe for shale oil (Figure 1). Outside North America, the largest gas reservoirs are 
thought to be in China, Argentina, Algeria and, to a lesser extent, Australia and South Africa, whereas 
for oil it is Russia that holds the largest resources, followed by China and Argentina. Even though it is 
not one of the ‘top 10’, Europe is thought to have significant gas resources essentially in Poland and 
France, and to a lesser extent in Romania, Great Britain, Denmark and the Netherlands. These 
unconventional hydrocarbons could theoretically double conventional gas reserves, estimated at 1,100 
Gboe, and boost conventional oil reserves, estimated at 1,650 Gbbls by 20%. 

Nonetheless, these notional evaluations must be considered with the greatest caution in that, apart from 
North America, they are based on simplistic volumetric calculations and the economic, political and 
cultural contexts are not factured in. Although a thorough knowledge of the geology of a reservoir is the 
first milestone, it cannot successfully export the American revolution by itself. Once the geological 
uncertainties have been assessed the maturity of a region will depend on a number of different 
parameters that will either help or hinder future developments4. The first one is the main motivations of 
the country to develop its SG and/or LTO resources. Decreasing energy dependency and oil & gas 
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invoice, improving industry competitiveness or displacing the energy mix towards a lower carbon 
solution are among key motivations. The second set of parameters consists in developing positive pillars 
to build the shale oil and gas business. Legal content including mining law and tax regulations, 
development of local oil & gas services, reliable infrastructures, political support from regional and local 
authorities, and positive public opinion where opportunities win out over risks are among the most 
important pillars. 

We analyze below the motivations of five regions: Argentina, Saudi Arabia, Russia, China and Europe. 

Argentina 
Up to 2004, Argentina was a gas exporter in a local market that receives large subsidies from the State. 
However, in 2014, following a strong decline of the conventional production, it imported 1.3 Bcf of gas 
from Bolivia and the Middle East (Liquefied Natural Gas) for a cost of GUS$ 5,5 (Figure 2). The 
Argentinian domestic consumption should continue to grow at a rate of 1.1% per year to reach about 7 
Bcf per day by 2035. Without any new development in the medium term, these imports could suffocate 
the public finances of a country that is still in debt and whose dramatic 2002 financial crisis still haunts 
the minds of its population5. For Argentina, restricting gas imports has become a strategic objective. The 
door is therefore widely open to develop the vast unconventional potential that the EIA estimates at 27 
Gbbl for oil and 802 Tcf (136 Gboe - Figure 1) for gas. 
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Figure 2 – Argentinian gas production and imports since 2004  
(Data source: IAPG) 

Among the unconventional plays, the Neuquen basin (Figure 3), which produces conventional 
hydrocarbons since the 1970s, would conceal 308 Tcf of unconventional resources accumulated in a 
world class source rock: the “Vaca Muerta”. The Vaca Muerta is considered by number of experts to 
have some of the greatest unconventional potential in the world. At its widest, its thickness reaches 600 
m.  It is ranked number three for recoverable gas and number four for recoverable oil6.  

The Vaca Muerta can now be added to the list of successful unconventional plays, making Neuquen the 
most mature unconventional province after North America. End 2015, 500 wells had been drilled mostly 
in shale oil. 85% of the current production (16 kbbl/day of oil and 45 MMcf/day of gas) is operated by 
the national company YPF but most of IOCs (Chevron, Exxon / XTO, Total, Shell) are also present. 
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Current results are quite attractive with EUR1 per well regularly exceeding 10 Bcf. Accorging to IAPG2, 
the full development of the Vaca Muerta will require drilling and completing 1000 wells per year; this 
means7 100 drilling rigs (against 20 today), 25 fracturing fleets, 2 millions tons of proppant and 10 
millions of cubic meter of water per year. With such a development plan, Argentina would cover 
domestic demand in 2021 and would quickly be a gas exporter again. 

Neuquen
= 94000 km2

Figure 3 – Location of the Neuquen province 

The Neuquen has many advantages. The area is very little urbanized and remote from tourist areas. 
Water is available from subsurface and rivers. This is also a mature oil & gas province with existing 
facilities, a network of pipelines with spare capacity, a skilled workforce and well-established service 
companies. 

Despite its attractive geology, geography and societal conditions, economic context (strictly regulated 
gas prices) and political climate (nationalization of YPF in April 20123) could be potential stumbling 
blocks. To attract foreign capital, Argentina will need in the future more monetary stability. In spite of a 
very strong exchange control imposed during the Kirchner years, the Argentinian currency, which was 
largely overvalued, slowly devaluated from 3 ARS/US$ in 2006 to 6 ARS/$ in 2013 then to 10ARS/US$ 
(Figure 4). The new Macri liberal government has decided to liberalize the economy after twelve years 
of strong state intervention and protectionist measures. By allowing the restoration of a free exchange 
rate between dollar and peso, the argentinian currency has experienced a new severe drop of 30% in 
December 2015 with 15 ARS/US$ by end 2015. After six months, the rate has stabilized at 14 ARS/US$ 
and inflation has started to decline. It should give confidence to the oil and gas foreign companies to 
further develop Vaca Muerta which would require annual CAPEX in the range of US$15 billion. 

1 EUR = Estimated Ultimate Reserves 
2 Instituto Argentino Del Petroleo y del Gas 
3 http://www.rfi.fr/economie/20120417-argentine-expropriation-ypf-derniere-une-longue-serie-nationalisations 
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Figure 4 – Evolution pesos vs dollar since 2006  
(https://www.oanda.com/lang/fr/currency/historical-rates/) 

Saudi Arabia 
If Saudi Arabia holds the largest oil reserves and is currently the second world oil producer after the US, 
when compared to Qatar and Iran, the Wahabite kingdom has remained quite passive regarding the 
development of its gas potential. Over the last 15 years, while Qatar multiplied its gas production by 7 
and Iran by 3, Saudi Arabia only doubled it (Figure 5 - left).  
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Figure 5 – Historical gas production from Iran, Qatar and Saudi Arabia 
Increase in power demand of Saudi Arabia 

Data source: BP energy outlook 2015 

During the same period, the power demand dramatically increased from 100 to 300 TWh per year. With 
a power mix of 53% of gas and 47% of oil4, the kingdom burns 700 kbbl/day of crude oil and emits 16,4 

4 Data source : International Energy Agency 
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tCO2/capita, one of the highest value in the world. Around 40% of the gas is used for electric power, the 
rest feeds the petrochemical sector. Saudi Arabia has therefore initiated an ambitious energy transition to 
displace its power generation from oil to gas, renewable and nuclear. By 2032, US$ 200 billion will be 
invested in six nuclear power plants and 41 GW of photovoltaic panels will be developped8. But, in the 
medium term, displacing oil power generation to gas power generation is a key option. For political 
reasons, the Wahabite kingdom does not wish to import gas from Qatar or Iran9. For economic reasons, 
Oman will prefer to export its gas surplus to Asian markets. While other import options like LNG from 
Israël shipped in the Aqaba Gulf or LNG from the US are studied, Saudi Aramco has also launched an 
ambitious project to develop its unconventional gas resources. 

The unconventional gas plays under evaluation are located in the Rub Al-Khali and the Jafurah basins10.  
The targeted calcareous Jurassic formation is the source rock of the Arab formation, a major oil 
reservoir in the Middle East such as for Ghawar, the largest world oil field (100 Gbbls of ultimate 
reserves!) discovered in 1948 and still accounting for more than half of the Saudi Arabia’s oil 
production. Located east of Ghawar (Figure 6), this source rock kicks out impressive volumes of gas in 
place. It is recognized as a close analog of the well known Cretaceous-age Eagle Ford shale in South 
Texas. Like Eagle Ford, Arab source rock is a kerogen-rich (14% TOC) carbonate mudstone with low 
silica and very low clay contents. The Jurassic source has exceptional organic porosity and matrix 
permeability higher than that of Eagle Ford. Furthermore, geochemical data suggest that the rock is in its 
early condensate stage. 

Jafurah
basin

Ghawar
field

Figure 6 – Ghawar field and Jafurah basin 
Data source : Saudi Aramco 

After several successful tests in the Jafurah Basin proving the efficiency of multi-fracturing treatments11, 
Saudi Aramco has confirmed that large volumes of wet shale gas would be economically recoverable as 
they contain a high liquid content. They have also launched exploration campaigns to look for 
unconventional gas in the Northwest area, the Eastern Province and the Empty Quarter. Earlier 2016, 
Aramco announced that it plans to double its gas production by 2026 at 23 bcf/day12. A massive 
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development of unconventional resources could be a game changer boosting the petrochemical industry 
and releasing nearly a million barrels of oil per day on the world market.  

China 
For almost twenty centuries, China remained by far the world's largest economy. In 1820, it weighed for 
more than 30% of the world GDP13. But in late sixties, China was decimated and no longer accounted 
for only 3% of the wealth of the planet. Giving back to China the rank it had held in the past, this was 
the ambition of Deng Xiaoping. In a surprising balancing exercise, he succeeded in reconciling an ultra-
liberal economic model open to the world with an authoritarian political system. His initial ambition of 
doubling the GDP every ten years was finally proved very timid when compared to the results. Between 
1978 and 2010, China's GDP was multiplied by 40 but such a rapid growth was extremely energy 
intensive. 

China has primarily built its growth on coal which is abundant and cheap. China produces and consumes 
half of global coal which supplies 87% of its power at competitive prices. It is also widely used in 
industry and for domestic heating. But Chinese coal emits alone 8 Gtons CO2 per year that is 22% of 
global emissions. It is also responsible for mega atmospheric pollution like that of Beijing, dispatching 
to the world images of people biking with a filter mask in a thick fog.  
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Figure 7 - Comparison of CO2 emissions profiles  
(current trend and 2 °C target by 2050). 

2050 Chinese energy mix. 
Data source: IEA energy outlook 2015 and BP energy outlook 2015  

By 2030, China will double its electricity consumption by building every year 38 GW14 that is the 
equivalent of 3 nuclear plants per month. In pursuing its current policy, emissions would reach 18 Gt in 
2050 (Figure 7). To meet the 2 °C objective by 2050, its cumulative emissions should be reduced by 
180 Gt over the period 2015-2050 (that is 5 years of current global emissions) to reach 7.8 Gt in 2050. 
To achieve this objective, the share of fossil fuels is expected to decrease from 89% to 62% and that of 
coal from 55% to 31%. 

In terms of the energy mix, the Chinese are by far the world champions regarding renewable energy. 
Located on the river Yangtze, the “Three Gorges” dam is the world's largest hydroelectric complex. 
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And, over the 2007 to 2015 period, China has installed 100 GW of wind (i.e. one and a half the French 
nuclear fleet) and 30 GW of solar.

But to reduce its greenhouse gas emissions, the future of the Chinese energy mix will mostly rely on a 
displacement from coal to gas. First, China will need to diversify its supply. After a decade of 
negotiations, CNPC signed with Gazprom in 2014, a gas contract including the construction of a 
pipeline through the Altaï chain along the Sino-Russian border. China could also import LNG from 
Australia, Indonesia, Malaysia, Qatar, as well as from the US via the Panama Canal now open to large 
LNG carriers. However, self-sufficient until 2007, the Chinese gas dependency approaches now 30%. 
To reduce this dependency, China also wants to develop its huge shale gas resources. 

With 1200 Tcf of shale gas (190 Gboe - Figure 1), China has an unconventional potential comparable to 
that of North America. The resources are located in the Tarim basin in the North West and the Sichuan 
basin in the South East (Figure 8). Although the initial wells drilled have confirmed their potential, 
rapid commercialization of the resources is not an easy task with many hurdles to overcome. 

China

Tarim
Basin

Sichuan
Basin

Figure 8 – The Sichuan and Tarim basins,  
the two giant Chinese reservoirs 

The first one is geological. Given the average depth (between 3,000 mTVD and 4,500 mTVD), 
associated with highly-fractured structures and significant uncertainties as to future production, these 
resources should not be developped less than 12 $/MBTU15. Moreover, in spite of the fact that it is 
recognized as one of the largest in the world, the Tarim basin (400,000 km2) is located in an extremely 
arid region where the water supply required for hydraulic fracturing would be a major obstacle. 
Secondly, China is far from being an open market. All segments of the oil & gas sector (exploration, 
production, services, refining, gas transport) are dominated by three major national oil companies that 
are vertically integrated and majority-owned by the State (CNPC, Sinopec and CNOOC). They control 
90% of the upstream, service and pipeline sectors. Like in most countries except the US, the state owns 
all subsurface rights.  

The Big Three being viewed as a severe obstacle to the development of shale gas, the government has 
decided to open the room to new entrants. However, the first results are disappointing insofar as they are 
slow to make the investments (seismic surveys, drilling campaigns) they promised in their bids. This is 
explained by the fact that most of them who come from the finance and the power generation business 
have no experience in geology, drilling and fracturing. Consequently, they hesitate to jump into shale 
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gas operations. For the same reasons, innovation cannot rely on new entrants but essentially on the Big 
Three who have acquired expertise in horizontal drilling and hydraulic fracturing when developing the 
huge Chinese tight gas resources. NOCs are also advantaged, contrarily to new entrants, as they can sign 
up production sharing agreements with IOCs. The Big Three have also gained in innovation by signing 
international JVs in Canada and the US. 

Finally, the regulated price is a strong barrier insofar as deregulating gas prices would generate stronger 
incentives to NOCs and IOCs. A first deregulation step would consist in linking gas prices to the import 
prices of oil and LPG, but this would be a huge political decision. Chinese authorities have announced a 
fiscal subsidy of US$1.81/MBTU (21% of the citygate gas price). The new fiscal policy also reduces 
fees and waives import taxes for equipment that cannot be domestically produced. 

Russia 
Until its fall in 1991, the Soviet Union was an industrial empire. The forced march towards liberalism 
wished by Boris Yeltsin16 caused a profound deindustrialization of the country, many factories thus 
becoming unprofitable in the competitive market. In 1989, the industry contributed to half of the 
Russian GDP. In 1995, this figure had fallen to 37% and in 2010 to only 34%. In the late 1990s, this 
resulted in the emergence of a cash economy that is increasingly dependent on its oil and gas rents 
(Figure 9). 
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Figure 9 – GDP of the Russian Federation vs oil prices  
Data source: BP energy outlook 2015 and World Bank   

With Middle East, the Russian subsurface is one of the richest in the world. Thanks to the shores of 
Caspian Sea, the Russian Empire was in the second half of the nineteenth century one of the cradles of 
the oil adventure. But it is mainly because of the Volga-Urals platform and the Western Siberia that 
Russia has developed, since the 1940s, its huge oil & gas potential. Western Siberia, which represents 
75% of oil production and the majority of Russian gas production, is expected to decline in the future. 
But thanks to the shale potential of the Bazhenov, Russia still has good days ahead. 

Bazhenov (Figure 10) is the source rock for the conventional reservoirs of Western Siberia (7.5 
Mbbl/day in 2010). Stretching out over a gigantic surface of 800000 sq-km, it is the largest oil and gas 
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basin in the world. Located at a depth of between 2,550 m and 3,000 m, it would hold 5000 Gbbl OOIP. 
Ressources are estimated by EIA (Figure 1) at 75 Gbbl of oil and about 300 Tcf of gas. Its southern part 
is impregnated with oil of excellent quality whereas the northern sector is impregnated with gas and 
condensate. 2,500 wells have been drilled since the 1960s, but up to now, it has been considered as 
uneconomic. Still undeveloped, its 2012 production was just 13.5 kboe/day. The geology is 
heterogeneous and complex with a high risk of drilling poor production wells. The region has a sub-
arctic climate with temperatures falling below -40°C in winter. The melted permafrost makes operations 
particularly difficult and costly in spring and summer when the soil is very muddy. However, like in 
Neuquen, Bazenhov benefits from existing infrastructures, local operators, service companies and 
research centers. The Russian authorities, who wish to compensate for the decline of conventional fields, 
have begun a legislative process designed to offer attractive tax conditions. However, the embargo 
following the Ukraine crisis is strangely delaying the pilot phase initiated in 2013. 

800000 sq-km

Figure 10 – Bazhenov covers more than 800000 sq-km

While the shale oil from the Bazhenov represents a great opportunity for the Russian oil industry, the 
development of shale gas over the world is a threat for its gas sector. Russia has three main customers 
(Figure 11): the European Union (64%), the former Soviet Republics (mainly Ukraine and Belarus - 
21%) and Turkey (15%). The main competitors of Russia in the European market are Norway, Algeria, 
and in a lesser extent LNG form Nigeria and Qatar. The increasing export of US LNG could, in the 
medium term, make vulnerable the Russian business strategy relying on its long term contracts with 
Europe and Turkey. Logically, Russia has turned to China to find new opportunities (see previous 
paragraph). But the opening of the Panama Canal will allow the US LNG to also take the way south 
Asia. A fight on two fronts (Europe and China) is going to start soon between the two world gas giants. 

Europe 
Europe's energy bill, which has increased significantly with oil and gas prices between 2000 and 2014, 
appears to be a major contributor to its sovereign debt. The correlation between the evolution of the debt 
and the accumulated energy bill is instructive (Figure 12). In late 2014, as the European debt attained 
€10,000 billions, the cumulative oil and gas bill since 1987 reached €7,500 billions. This is for Europe a 
key factor contributing to slow activity, reduce investment, increase production costs and contract 
employment. It is estimated that in 2011 and 2012, the oil prices have cut the European growth of 0.6% 
to 0.8%17. 
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Figure 11 – Gas exchanges towards Europe and Far East in 2014 
Data source: BP energy outlook 2015 
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Figure 12 –European debt vs oil and gas invoice 
Data source: Eurostats & BP 2015 energy outlook 

In 2014, Europe consumed 37 Bcf/day of gas, which is about 11% of the world production. Main 
consumers are Germany, Italy and the UK, and to a lesser extent Spain and France. The domestic 
European gas production only covers 34% of its needs. During the 1970s, based on the growth of the 
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North Sea and the giant onshore fields of Groningen (Netherlands) and Lacq (France), the gas 
dependence of Europe was only 15% (Figure 13). Following the decline of the British North Sea and 
the reduction of production of the Groningen field due to induced seismicity, it is anticipated that in 
2035 the gas dependence of Europe will exceed 90%. 
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Figure 13 – History of the European gas dependency 
Data source: BP 2015 energy outlook 
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Figure 14 – Evolution of gas and coal inside the European electric mix 
Data source: International Energy Agengy 

Over the past 5 years, the European gas consumption fell by 25%. If sluggish growth, reduced electricity 
consumption and energy savings partly explain this reduction, the main reason relies on the high gas 
price in Europe indexed to oil prices through long term gas contract. In the US, following the shale gas 
revolution, the gas spot price (not indexed on oil) collapsed and encouraged a massive displacement of 
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electric generation from coal to gas. The resulting collapse in coal prices made coal much more 
competitive than gas in Europe. Consequently, the coal to gas displacement process, which had not 
stopped since the early 1990s, turned over the last five years. The share of gas in the electricity mix 
dropped to 16% while that of coal went up to 28% (Figure 14), thus raising the GHG emissions from 
some European countries like Germany (+ 5.5% since 2010).  

Finally, the repeated crises between Russia and Ukraine undermine the European gas strategy which 
should in the future diversify its sources.  

Europe can first take advantage of the collapse in oil prices that have mechanically driven that of LNG, 
which is sold today on the spot market at lower prices than the Russian gas. In this new context, Europe 
becomes an interesting potential market for US LNG. 

To reduce its gas dependence, Europe can also develop its shale gas potential which according to EIA3, 
are mainly located in Poland and France and to a lesser extent in Denmark, Romania, Holland and UK. 
A reasonable development scheme could achieve a production plateau of 16 Bcf/day by 2035. To fulfil 
this objective4, 100 to 300 rigs should be mobilized to drill 50,000 wells over a period of thirty years. 
The equivalent footprint would be in the range of 500 sq-km (the equivalent of Lake of Geneva) and 
water requirements in the range of 1 billion m3. However, this high apparent value remains marginal 
when compared, for instance, to the French water consumption that annually reaches 33 Gm3. 

This production scheme18 would maintain the European gas dependency at its current level. In other 
words, European shale gas development would roughly offset the North Sea and Groningen declines. By 
2035, it would induce a reduction of 20% in gas prices and 10% in electricity prices. The average 
contribution to growth would be of 0.6% per year and a net million jobs (direct, indirect and induced) 
would be created. Although beneficial for the European economy, the domestic production of shale gas 
does not represent a "game changer" like in the US. Transform the trial requires overcoming three major 
obstacles. 

The first is geological. Estimating the actual potential of European source rocks requires launching pilot 
projects, each including tens of wells. Are they better, equal or worse than their American counterparts? 

The second is economic. The viability of such a project will require drilling and fracturing profitable 
wells. Currently, the European oil and gas market (no rig nor fracturing equipment available, monopoly 
of a few large service companies) is not competitive. It requires a voluntary political commitment 
encouraging the emergence of local companies competing with large multinationals. 

The third covers all environmental, societal and cultural aspects. For decades, in North America, people 
have been accustomed to live near drilling rigs, fracturing equipment and production facilities. In 
contrast, Europe has little oil and gasculture and is highly urbanized. Hydraulic fracturing, water supply, 
microseisms and surface impact are all felt as threats by public opinion. Convincing the stakeholders 
requires pedagogy, transparency, appropriate communication campaigns, total commitment vis-à-vis 
local communities and a deep revision of some regulations. The mining law, mainly favorable to 
national governments in all Member States, is obviously not a favorable factor to motivate local 
authorities and communities. Improving distribution of gas rent to local communities would represent a 
significant advance. 

Conclusion 
Although each country/region analyzed in this paper has its own context and motivations to develop (or 
not) shale oil and gas, they can easily be classified in two categories: consumers and producers. For 
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consumers (US, Argentina, China, Europe), the main goal is to reduce energy dependency (US, China) 
and energy bill (Argentina) which mechanically improves industry competitiveness (US, Europe). The 
producers have an opposite motivation. Their main goal is to maintain or increase their oil and gas rent 
either by displacing their electric generation to valorize more oil (Saudi Arabia) or by developing new 
resources to offset the decline of mature fields (Russia). 

Coutry/region

Reduce energy 

dependency and 

bill

Improve industy 

comptetitivity

Reduce GHG 

emissions

Improve oil & gas 

rent

United States X X

Argentina X

Saudi Arabia X

China X X

Russia X

European Union X X

Figure 15 - Motivation of the 6 countries/regions 

Apart from geology, the development context  depends greatly on key factors such as urbanization, 
water sources, availability of oil & gas equipment and services or culture. Water sources could be a 
killing factor to develop shale oil & gas in China (Tarim basin) and Saudi Arabia, whereas urbanization 
and culture appear as very weak points in Europe. Among the six regions, Europe is by far the one 
where shale gas development will be the most difficult to implement. 
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