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Abstract (summary)

The outlook for global shale oil and gas.

The United States has undergone a revolution in its energy market as a result of growing oil and gas production
from shale rocks. 'Shale' is also expanding elsewhere, and has the potential to change the global energy map.

SUBJECT:The outlook for global shale oil and gas.

SIGNIFICANCE:The United States has undergone a revolution in its energy market as a result of growing oil and
gas production from shale rocks. 'Shale' is also expanding elsewhere, and has the potential to change the global
energy map.

ANALYSIS: Impacts.

Global shale gas resources could be between 100 and 160 trillion cubic metres (tcm).

US oil production should grow to 7.8 mb/d by 2014.

Nearly 10% of US gas production could be exported by 2020.

While much of the focus is on oil and gas found in shale deposits, unconventional hydrocarbons can also include:

tight sands -- similar to shale rock, with very low permeability;

oil or tar sands -- shallow bitumen deposits that are mined and then separated to produce crude; and
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coal seam gas (CSG, or coal bed methane) -- gas that can be extracted from underground coal deposits by
injecting water.

The geological aspects differ, but these forms of oil and gas share some common characteristics:

Significant intervention, such as water injection or hydraulic fracturing (fracking), is required to achieve and
maintain production.

Productivity per well tends generally to be lower than in conventional developments.

The accumulations are typically, though not exclusively, adjacent to existing oil and gas provinces -- or, in the case
of CSG, coal deposits

These characteristics mean that unconventional oil and gas is likely to be:

relatively high cost;

more intrusive during the drilling phase, as a result of such factors as the larger number of wells and higher
vehicle movements; and

subject to greater environmental concerns caused by issues such as the risk that fracking will pollute aquifers or
cause earthquakes, the requirement for large amounts of water and the risks of fugitive emissions (ie, leakage).

The boom in unconventional exploitation has been triggered by the increasing cost of conventional oil and gas
coupled with improving technologies in areas such as horizontal drilling. This has been most evident in the United
States, where a number of factors have combined to enable a relatively rapid and large-scale exploitation of
unconventional oil and gas. These factors include: resource ownership residing with the landowner, low taxes,
vibrant exploration in oil field services sectors and existing knowledge of shale accumulations.

Global potential.

In 2011, the US Energy Information Administration (EIA) published a global assessment of shale gas resources. It
suggested that, for the 32 countries examined, technically recoverable resources could be around 160 tcm. The UK
Energy Research Centre (UKERC) indicates that, on average, global shale gas resources are estimated at just
under 100 tcm. There is significant uncertainty surrounding these numbers and in many countries few -- if any --
wells have been drilled.

An equivalent assessment of global shale oil potential has yet
to be made, though a recent University College London study

put the range between 330 billion and 1,465 billion barrels (see INTERNATIONAL: Non-US shale gas to gain
ground - July 31, 2012).

North America.

The United States offers the best visibility on potential reserves: over 15,000 wells have already been drilled in the
Barnett shale alone. The latest EIA projection is for total natural gas production to increase by 44% -- from 23.0
trillion cubic feet (tcf) in 2011 to 33.1 tcf in 2040 (ie from 650 to 930 billion cubic meters, bcm) -- almost all due
to increased shale gas production.

The growth in US oil production has led to speculation that the country could become self-sufficient in oil. Credit
Suisse points out that well productivity for shale oil is much lower than for gas, and decline rates are likely to be
higher:

The US experience suggests that total produced energy is around five times higher for gas wells than for oil wells.
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This led the bank to conclude that the United States will reach
a plateau liquids production of around 10 million b/d 2020.

Under this scenario the US may remain a major oil importer,
though there could be significant substitution of oil by gas in
transport and other sectors.

In Canada, gas exports to the United States have been hit by
increasing US production, which together with presence of
major shale gas deposits -- such as Horn River and the Liard
Basin in British Columbia -- contributed to an acceleration of
Canadian LNG projects. The oil sands are the other big
unconventional play where reserves are estimated to be 170
billion barrels -- some 97% of Canada's total oil reserves.

Latin America .

In South America, the main focus is on Argentina, where
ExxonMobil, Total and Chevron have expressed a willingness to

invest in shale exploration and production. Activities are centred on the Vaca Muerta prospect in the Neuquen
Basin, which could contain over 21 billion barrels of oil equivalent in oil and gas.

Challenges include water shortages and restrictions on imports of equipment. Moreover, the expropriation of YPF
last year dampened the political climate. Ye, YPF announced that production is about to begin on its El Orejano well
in the Vaca Muerta, taking advantage of a recently adopted three-fold price increase for new production.

Europe.

Progress has been relatively slow in a number of countries where the potential was outweighed by political and
public opposition to fracking (see EUROPE: Euro-area crisis may jinx 2020 energy goals - February 6, 2013):

France.

Although France has a ban on fracking, the Ministry of Economy has recently suggested that progress in the United
Kingdom or Poland may change the government's attitude towards shale.

Germany.

A draft law on fracking is due to be published soon amid signs that politicians are developing a more positive
stance towards the technology.

Poland.

Poland now estimates its recoverable shale gas reserves at between 346-768 billion cubic metres. Despite the
withdrawal of ExxonMobil in 2012, activity has continued. Over 40 wells have now been drilled and some projects
are nearing the stage where commerciality can be assessed more exactly.

United Kingdom.

The government lifted a moratorium on fracking in December 2012 (see UNITED KINGDOM: Case grows for shale
gas fracking - May 2, 2012). Exploration company Cuadrilla Resources has drilled three wells. One of its
shareholders -- AJ Lucas -- has stated that the Bowland shale formation is comparable to US shale areas such as
Barnett in many respects, but is also considerably thicker. This suggests reserves in excess of 200 tcf (5.6 trillion
cubic meters), though recovery factors have yet to be determined.
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CIS.

In Russia shale gas is a low priority, and the main focus is on oil shale.
ExxonMobil and other foreign producers are engaged in preliminary
assessment activities with Russian companies in the Bazhenov formation.
Meanwhile, Ukraine has recently signed a production sharing agreement
(PSA) with Shell for the development of the Yuzivska field, though it will

probably be another two years before its potential is established.

Asia Pacific.

China attracts the greatest interest -- both as a result of its high level of assessed potential and the booming
demand for natural gas. The government is keen to reduce import dependence, and is targeting annual production
of 60-100 bcm by 2020 (see CHINA: Beijing seeks security in shale gas - December 21, 2012). A second auction of
shale gas blocks took place in October 2012, with state owned entities winning most of the acreage. The state has
also announced a subsidy for shale producers.

The shale sector in China faces a number of challenges:

The geology is different from the United States in that the shales contain more clay, making them less brittle and
therefore harder to frack.

The shale horizons are deeper and thinner than comparable US deposits.

Lack of water resource is a constraint in some areas.

The number of wells required to meet the 2020 target is estimated to be in excess of 10,000; while China has a
number of onshore rigs, it is questionable whether it could ramp up activities to this extent

Thus, costs are likely to be higher than in the United States, though in the long term shale gas may be an
attractive alternative to imports.

Australia, meanwhile, has high shale gas potential -- particularly in the Cooper basin -- though to date most
unconventional production has been from coal seam gas (csg). There are three export-oriented CSG-to-LNG
projects in Queensland. However, expansion of this sector is inhibited by concerns over increased costs and
environmental restrictions related to water utilisation and treatment.

Shale exploration activity in Australia was given a recent boost by the news that Chevron has acquired a 30%
stake in two shale gas blocks owned by Beach Energy in the Cooper Basin. This follows first production from
Santos' Moomba shale well in August 2012 and earlier moves by Total, Statoil and BG to acquire shale acreage.

Africa and the Middle East.

North Africa's greatest shale potential is most likely in Libya, Algeria, Tunisia and Morocco. ENI, Shell and
Anadarko are all active, though a number of logistical and financial challenges could inhibit rapid progress (see
MIDDLE EAST: Shale gas development hinges on reforms - January 24, 2013).

In South Africa, the Karoo Basin has attracted significant interest, with Sasol, Shell and most recently Chevron
involved in assessing potential. There has been strong opposition from environmental and agriculture groups -- not
least due to scarce water resources in the region. Nonetheless, the South African government lifted a temporary
ban on fracking in September 2012, though exploration permits have yet to be issued. Shell estimates that it will
be at least ten years before meaningful production is achieved.

Emerging trends.
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Outside North America, the true potential of shale oil and gas is yet to be determined. However, it is already
possible to identify a number of technical, commercial and political trends that could have profound consequences
for global energy markets:

Geological characteristics of shale oil and gas accumulations and the immaturity of the industry (even in the United
States) suggest that long-term production levels should be assessed with caution.

US technical experience is being applied elsewhere, leading to cheaper and quicker developments. Drilling times
and costs are continuing to fall -- Encana reports that well costs have been reduced by 35% over 3 years.

Disruption is likely both within and across energy supply chains. Examples include the displacement of gas by
cheap US coal in European power generation (see INTERNATIONAL: China and climate are key for coal - November
30, 2012), the United States and Canada becoming major LNG exporters and pressure on traditional oil-linked
pricing formula in gas contracts in Europe and Asia (see INTERNATIONAL: Gas pricing faces further changes -
December 27, 2012).

A gradual shift in the environmental debate away from a virulent anti-fracking stance among many politicians and
policymakers towards tighter regulation and monitoring requirements.

There is also greater recognition within the industry of the importance of public engagement and transparency in
areas such as well operations and chemicals used. A US voluntary disclosure website has 200 producers registering
over 15,000 well sites.

Furthermore, environmental policies are also likely to become more complicated. In different countries
stakeholders have argued that cheap and locally produced shale gas is preferable to imports of high-cost
renewable energy. Finally, policymakers appear to recognise that, in many countries, current hydrocarbon
legislation may be either non-existent or unsuitable for the new technology, and that mismatches between national
and local jurisdictions -- or between different ministries -- need to be addressed.

CONCLUSION: Shale oil and gas production in the United States will to continue to grow. Elsewhere, activities will
increase in the coming year and better estimates of cost and productivity will emerge in a number of countries.
Price impacts outside the United States are unlikely to be significant in the short term, but recognition of the
competitive advantage of cheap gas will lead to increasing political pressure to exploit shale resources wherever
they are identified.
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