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® Are current prices in the U.S. adequate for
sustainable production of shale gas?

= Will the U.S. marketrise to a level that will make LNG
deliveries to the U.S. economically attractive again?

= Will the shale gas impact that has been seen in the
U.S. recently expand to other global markets?

Shale gas has generated a high level of attention over the past few years as by many accounts.

Readily accessible shale gas is considered a figame
gas industry. I have no intent to challenge a fgame
shale gas has had major implications for countries with the LNG export projects. But there are

several critical questions regarding shale gas production in the U.S. and around the world that will be

addressed in my presentation:

Are current prices in the U.S. adequate for sustainable production of shale gas?

Will the U.S. market rise to a level that will make LNG deliveries to the U.S. economically attractive
again?

Will the shale gas impact that has been seen in the U.S. recently expand to other global markets?



LNG Exporters to the U.S. Affected by Shale Production Increase f_@ﬂ'ﬂ

U.S. LNG Imports versus U.S. Shale Gas Production, 2000-2010
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Shale production has been growing exponentially and as of January 2011, the U.S. was producing as

much gas as it did at its fipeako some forty years ec
increase in shale production, LNG deliveries to the U.S. have been negligible and have not met the

expectations of just a few years ago.

What | will try to challenge today is an often cited view that there is a virtually inexhaustible supply of
$140 per mcm gas available for the taking. If this view is substantiated it would be highly detrimental
to the global LNG industry. In order to investigate this claim, Gazprom Export decided to take a look
at the true costs 1 rather than the prevailing market price or selective producer cost claims - of U.S.
shale gas development and production.



“Dogs” versus “Hogs”
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One must not look to performance of individual wells, plays, zones and companies to understand

what is going on. Gas
idogMagso are usuall
produce at least4 mmcf/d. The vast

producers in the U.S. often ce
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majority of the wells drilled

between 10,000 and 25,000 of these low-productivity wells annually during the last decade, whereas

only1-2, 000 well s annual

l'y have been high productivity

certain wells and companies to produce gas at a cost of $140 per mcm or lower, it is important to

|l ook at the industry

averages and the ficebergo of



Gazprom Export Commissioned Study of Shale Company Costs C@"m‘""“”

A recent study examined the publicly-reported annual cash costs
of shale gas development and production among U.S. E&P
companies predominantly targeting shale gas.
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The study, which Gazprom Export commissioned the consulting firm Pace Global Energy Services to
perform, looked at the quarterly and annual financial statements of ten U.S. oil and gas producers.
The study group collectively owns 17% of proved U.S. gas reserves and is tightly focused on shale
gas development and production. The study compared total cash costs to total gas production and
reserve additions over a six-year period from 2005-2010. The graphic below illustrates the study
groupds reserve and producti on cthdg graugproductiorsprofile s .
was >70% gas weighted.



Companies’ Costs Exceeded Revenues on a Unit Basis t’@ﬂ‘:ﬂlﬂ
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2009, all-in costs jumped

25%in 2010. 5 Per Mcme 2005 2006 2007 2008 2009 2010
o . Operating Costs 96.48 98.16 10240 13109 96.07 12050
* Commodity inputs like steel, |gga 1218 1471 18.95 16.80 15.63 16,18
labor, and various contract Interest 1213 14.23 17.01 13.34 12.50 9.76
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increasing for shale gas F&D Costs 77.20 10743 92.62 142.83 53.50 67.83
producers. Full Cycle Costs (incl Tax) 22014 25944 24619 32476 177.70 __ 223.08
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The general conclusion of this study is that costs exceed the revenue that natural gas market prices
alone have generated in every year for the past five years. That is, shale producer costs cannot be
covered by current market prices. The group collectively has been selling gas below their all-in
production costs. Even when associated oil and liquids revenues from shale wells are included,
costs are still above realized prices. In addition, while nominal prices as well as total industry
expenditures peaked in 2008, the cost reductions achieved in 2009 do not point to a trend. It is
indicated by total unit costs rebounding 25% in 2010 over 2009 and appearing set to rise again this
year as input costs continue to rise. Producers also face the threat of increasing costs of
environmental and regulatory compliance.

Please note that Pace Global calculates all-in costs through the sum of finding and development
(AF&DO) <costs and .&&Dscbstsarp thercasts assogiated aith acjuiring,
exploring for, and developing new reserves. Unit finding and development costs are estimated by
dividing these annual expenditures by the total increase in proved gas reserves year-over-year.

Cash operating costs are the costs of producing proved and developed reserves. These include
operating expenses such as gathering system expenses, lease operating expenses, production
taxes, general and administrative expenses, interest expenses, and current cash income taxes. Cash
operating costs are expressed on a unit of annual production volumes.
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2007-2008 Hedging Programs Are Expiring, Eliminating Major Gmmm
Revenue Source in 2009
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One of the key reasons that producers were able to continue shale production despite the low market
prices is that they took advantage of higher market prices in past years to lock in hedges on their
future gas sales. The study looked at the contribution of price hedging programs on the average unit
prices realized by producers in the sample set. Following are the key findings:

AfReali zedodo prices as shown on the chart below, as of
price hedging programs, which lock in future prices
production.

Hedges placed against future production in 2007-2008, when price expectations were very high as
demonstrated in the chart in the lower right, provided a substantial portion of 2009 revenue within the
sample set.

Hedging proceeds were substantially down in 2010, however, and could essentially disappear in
2011 and beyond until gas prices get more volatile.

Importantly, realized prices with the benefit of the hedges are still below their all-in costs. Due to the
seemingly uneconomic nature of shale production, a Kk



There are several factors that lead shale producers to keep on drilling in a high-cost, low-price environment. One factor relates to the U.S.
system of mineral rights ownership and contracting practices. In the U.S., owners of surface properties like farms and house lots also own all
the minerals rights on anything buried below the surface. This is a rare practice and in most countries mineral rights belong to the state. U.S.
rules force shale gas companies seeking to exploit mineral rights over a broad geographic area to negotiate and acquire minerals leases from
all property owners in the area. As each owner wants to be sure his or her property begins to generate income quickly, there is generally a
clause in the lease agreement that forces producers to drill for gas within a certain time period, or else lose the rights of the lease.

Producers acquired an enormous amount of land requiring near-term development in 2006-2008, and were compelled to spend money on
drilling up that land in 2009-2010 or lose their drilling rights and with them the future revenue to cover prior expenses.

This has lead to large volume of gas coming into the market simply to maintain these leases.

Another factor relates international oil majors who responded slowly to the U.S. shale boom and paid a premium price to buy in to active drilling
programs by the smaller independents. The international oil majors utilized front-loaded purchase payments and liberal development cost
sharing terms from joint venture agreements to effectively subsidize development costs, distorting the economic decision to drill.

Additionally, the true motivation of the international oil majors was not to gain access to shale technology, but rather to put reserves on their
balance sheets. Purchasing financially distressed shale companies could make a significant addition to their reserve bookings in an
environment where they were finding it increasingly di OEnemgywldstyeat o
accounted for 80% of the reserves it added in 2010, highlighting the difficulty oil companies are having in finding new sources of crude.
ExxonMobil 6s reserve base i-equivalenalmreets atihg end of ad year.tX80, 2 US.irBldpendentifotused on shale
gas production, accounted for 2.8bn of the new reserves.

add

reseil



