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Unconventional gas is needed because conventional is tougher to find

� Global natural gas demand has grown at 3.5% CAGR over the 1965-2009 period versus 2.3% for oil 
demand. Yet total discoveries during the last 10 years were only 1 fifth of those found during 1965-1975
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Which is a problem as demand trends point to increasing gas needs

� Across South America, the Middle East, China and Europe/FSU our analysis leaves us to believe that more 
gas will be needed
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US shale has provided a solution in the US but this is now impacting 
global gas prices
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� While US gas markets are largely self contained, the rise of US unconventional gas is starting to impact gas 
prices outside of the US market

Source: Bloomberg and Bernstein estimates
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US Shale and potential success elsewhere is also affecting share
prices of exposed companies
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Global unconventional resources is the obvious answer

Source: National Petroleum Council
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� With estimates of 33,000Tcf, unconventional resources are 5x currently the proven conventional natural gas 
reserves of 6500Tcf. 50% of these gas resources are held within ‘Shale’, which dominates in all regions 
except the FSU. While N. America has the largest estimated resource base, Europe has the smallest
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Forcing the industry to quickly pick up positions and begin testing

Unconventional Gas Activity

Patagonia 
Shale

US CBM, Shale, 
Tight Gas 

Karoo Basin 
Shale

British Colombia 
Shale, Tight Gas

UK CBM, Swedish Shale, Swiss 
Shale, Austrian Shale, Polish Shale & 

Tight Gas & CBM, German Shale, 
French Shale

Indonesian 
CBM

Australian 
CBM

Australian 
Shale

Chinese 
CBM, Shale

Russian 
CBM

New Zealand Shale

Indian 
CBM, 
Shale

Ukraine 
CBM

� After the US E&P entrepreneurs mastered the technology to unlock unconventional resource, the industry is 
now seeking new testing grounds globally

Source: Bernstein estimates
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Which feed through to production profiles over the next decade
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� The next decade will see unconventional gas across the largest western energy producers rise from 

around 9-10% in 2000-2009 to 13%-14% in 2010-2020

Source: Company reports and Bernstein estimates
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Everyone will want to repeat the development success of the US
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� US unconventional gas rose by 17Bcfd over the last 18 years, while Australian coal bed methane rose by 
only 0.4Bcfd over the last 13 years.
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Europe’s unconventional gas options

Source: Schlumberger
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Europe’s first attempt to make unconventional gas work

Hungary’s $50M tight sandstone program – Földeák-1 Frac Results

• Three hydraulic fracture stimulation tests in Szolnok Formation

– Frac #1 at 4,358 m
• average gas flow rate of ~200,000 scfpd (6,000 m3pd)
• average water flow rates of ~ 5 to 370 bwpd (2.5 to 60 m3pd)
• over a 10 day period
• H2S rates averaged at 400ppm
• CO2 averaged 16%

– Frac #2 at 4,200 m
• average gas flow rate of ~50,000 scfpd (1,145 m3pd)
• average water flow rates of ~1,200 to 3,100 bwpd (200 to 500 m3pd)
• over a 46 hour period
• H2S rates averaged at 400ppm
• CO2 averaged 16%

– Frac #3 at 3,850 m
• gas flow rate of ~20,000 scfpd (560 m3pd) down to 7,000 scfpd (200 m3pd)
• water flow rate of ~3,400 bwpd (540 m3pd) down to 300 bwpd (50 m3pd)
• over a 130 hour period
• H2S rates averaged at 50ppm
• CO2 averaged 10%

– Fresh water (10,000 ppm NaCl recovered in all tests)

Source: Company reports



European and Russian Oil & Gas12

What about Europe’s second testing ground – Poland?

Source: Polish Ministry of Environment
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1. Geology is likely to focus drilling away from the TTZ fault zone

Shallow and thermally 
mature Silurian shale

Poland: SW to NE Cross-Section highlighting TTZ fault deformation zone

Source: Polish Geological Institute, Humble Geochemical

SW
NE

US Barnett shale: North to South Cross-Section

Barnett is located at 
depths of 1.9km – 2.6km
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2. Population density is much more restrictive in Europe

Source: CIESIN 

� Poland and its European cousins are disadvantaged due to higher population densities of 100+ people/km2, 
versus only 32 people/km2 on average for the US
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3. Rig capacity will need to rapidly increase
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4. Land Access - Barnett shale gas field, Texas 

Source: Google Maps
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4. Land Access - San Juan shale gas field, New Mexico

Source: Google Maps
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4. Land Access - Marcellus shale gas field, Pennsylvania

Well Pads
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4. Land Access - How Poland compares to the US

Source: Google Maps
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4. Land Access - Protected areas will also limit access in Europe

Source: Google Maps, PGNiG
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Dependence on agriculture and small farm sizes likely to lower 
development pace compared to US
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� The Polish landscape is littered with small farms with an average plot size of just 12 hectares versus 160 
hectares in Oklahoma or 210 hectares in Texas. Agriculture remains a core part of the Polish economy with 
a 17% share compared to just 6% in EU-27 and 1.5% in the US
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4. Water is not as freely available outside the US

 

� Water dependency outside of the US, excluding China, Australia and Russia is much higher and is likely to 
compete with hydro-fracturing drilling requirements

Source: United Nations Environmental Program, Water Resources Institute 
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How does Polish shale stack up against its US cousin?

Poland

Ohio Lewis Marcellus Fayetteville Barnett Woodford Haynesville Baltic Basin

Basin Area (Sq Miles) 5000 1100 95000 9000 5000 11000 9000 9000

Depth (ft) 2,000-5,000 3,000-6,000 4,000-8,000 1,500-6,500 6,500-8,500 6,000-11,000 11,000-13,000 7,500-11,000

Gross thickness (ft) 300-1,000 500-1,900 50-300 50-325 150-700 320-400 1,200-1,300 500-1,600

Net thickness (ft) 30-400 200-300 n.a. 20-200 100-600 300-380 200-350 300-800

Shale Maturity (Ro, %) 0.4-1.3 1.6-1.88 0.7-2.15 >3.0 0.8-1.3 0.9-1.7 1.8-2.5 1.0-2.3

Total Organic Content (%) 0-4.7 0.45-2.5 0.4-10.5 4.0-9.5 0.8-8 6-6.5 0.5-4 0.7-9.9

Silica content (%) 34-52 36 20-60 20-60 35-50 52-70 34 25-63

Clay content (%) 13-52 35 20-35 20-40 <35 <30 33 34-44

Porosity (%) 4.7 3.0-5.5 4-14 2-8 4.5 4-12 8-15 5?

Pressure (psi) Normal Normal Normal ?
Normal / Over-

pressured
Normal Over-pressured

Possibly Over-
pressured

Gas content (scf/ton) 60-100 15-45 60-100 60-220 300-350 200-300 100-330 ?

EUR per well (Bcf) ? ? ? 2.2 2.65 <2 6.5 ?

Initial production rates (mmscfd) na na 4-5 1-3 1-3 1-4 6-12 ?

Cost per well ($M) ? ? ? 2-3 2-3 4-6 12 10

Frac spacing na na 6-12 10 6-8 12 12 ?

US

Source: Company reports and Bernstein estimates
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In the end, it all boils down to the cost of drilling

Poland Model Assumptions Poland Model Assumptions Poland Model Assumptions

Initial production (mmscfd) 3.0 Initial production (mmscfd) 3.1 Initial production (mmscfd) 4.5

EUR (Bcf) 2.1 EUR (Bcf) 2.1 EUR (Bcf) 2.1

Acreage cost ($) 0.55 Acreage cost ($) 0.55 Acreage cost ($) 0.55

Natural Gas Price ($/mcf) 9.30 Natural Gas Price ($/mcf) 6.80 Natural Gas Price ($/mcf) 6.80

Gas Price Inflation 2.5% Gas Price Inflation 2.5% Gas Price Inflation 2.5%

Operating Costs ($/mcf) 1.05 Operating Costs ($/mcf) 1.05 Operating Costs ($/mcf) 1.05

Op Cost Inflation 2.5% Op Cost Inflation 2.5% Op Cost Inflation 2.5%

Royalties (%) 0.83% Royalties (%) 0.83% Royalties (%) 0.83%

Tax 19% Tax 19% Tax 19%

Discount Rate 10% Discount Rate 10% Discount Rate 10%

Drill Capex ($M) 2.0 Drill Capex ($M) 2.0 Drill Capex ($M) 2.0

Tie in cost ($M) 4.0 Tie in cost ($M) 4.0 Tie in cost ($M) 4.0

Completion Capex ($M) 4.0 Completion Capex ($M) 4.0 Completion Capex ($M) 4.0

SG&A ($/mcf) 0.5 SG&A ($/mcf) 0.5 SG&A ($/mcf) 0.5

Resulting Economics Resulting Economics Resulting Economics

NPV $0.4M NPV -$2.6M NPV $0.4M

IRR 13% IRR n/a IRR 13%
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Costs should come down with new technology but not always so 
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� In the Barnett shale play in the US, this producers costs rose over time as increasing numbers of ‘frac’s’
were needed to maintain initial production rates. Indeed, the Barnett economics peaked in 2005, when the 
play was at just 10% of peak production

Source: Company reports and Bernstein estimates
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If it did work – how much gas could we expect in Europe?
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� If we assume Europe's 67 land rigs are moved to Poland and consistently drill 10-11 wells per year with an 

average first year production of 3mmscfd, then plateau production would reach 2.2Bcfd (803Bcf, 22.4Bcm) 
by 2020 or 4.5% of current annual European consumption

Source: Bernstein estimates
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What about China?

China (3,687 TCF)

86, 2%

878, 24%

1295, 35%

1074.5, 

29%

353, 10%

Proven Conventional YTF Conventional

CBM Shale Gas

Tight Gas

� China has some the third largest coal reserves in the world, with 14% of global reserves which explains why 
CBM is the largest estimated available unconventional resource. Most are in Central China’s Ordos region 
and in western China (Junggar and Tarim basins)

Source: BP Stat Review, Shale Gas In China; Liu 2008; Coal Bed Methane in Exploration in China, Qiu 2009, Coal Bed and Shale Gas reservoirs, SPE, Jenkins, DeGolyer and McNaughton and Boyer 
2008
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Disclosure Appendix
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Not Rated: The stock Rating, Target Price and estimates (if any) have been suspended temporarily.

• As of 04/19/2010, Bernstein's ratings were distributed as follows: Outperform: 47.5% (0.9% banking clients) ; Market-Perform: 46.2% (1.0% banking clients); 
Underperform: 6.3% (0.0% banking clients); Not Rated: 0.0% (0.0% banking clients). The numbers in parentheses represent the percentage of companies in 
each category to whom Bernstein provided investment banking services within the last twelve (12) months.

• Accounts over which Bernstein and/or their affiliates exercise investment discretion own more than 1% of the outstanding common stock of the following 
companies TLW.LN / Tullow Oil PLC.

• The following companies are or during the past twelve (12) months were clients of Bernstein, which provided non-investment banking-securities related 
services and received compensation for such services BG/.LN / BG Group PLC.

• In the next three (3) months, Bernstein or an affiliate expects to receive or intends to seek compensation for investment banking services from BG/.LN / BG 
Group PLC, CNE.LN / Cairn Energy PLC, GALP.PL / Galp Energia SGPS SA, LKOD.LI / LUKOIL, NVTK.LI / NovaTek OAO, OGZD.LI / Gazprom OAO, 
PMO.LN / Premier Oil PLC, ROSN.LI / Rosneft Oil Co, SGGD.LI / Surgutneftegaz, STL.NO / Statoil ASA, STO / Statoil ASA, TLW.LN / Tullow Oil PLC.
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12-Month Rating History as of 4/26/2010
========================================
BG/.LN - O (IC) 1/22/2009
CNE.LN - O (IC) 1/22/2009
GALP.PL - M (IC) 1/22/2009
LKOD.LI - U (IC) 1/15/2009
NVTK.LI - O (IC) 1/15/2009
OGZD.LI - O (RC) 7/16/2009, M (IC) 1/15/2009
PMO.LN - O (RC) 2/19/2010, M (IC) 1/22/2009
ROSN.LI - U (IC) 1/15/2009
SGGD.LI - U (IC) 1/15/2009
STL.NO - M (IC) 1/22/2009
STO - M (IC) 1/22/2009
TLW.LN - O (IC) 1/22/2009

Rating Guide: O - Outperform, M - Market-Perform, U - Underperform
Rating Actions: IC - Initiated Coverage, DC - Dropped Coverage, RC - Rating Change

• This research publication covers six or more companies. For price chart disclosures, please visit www.bernsteinresearch.com, you can also write to either: Sanford C. Bernstein & Co. LLC, 
Director of Compliance, 1345 Avenue of the Americas, New York, N.Y. 10105 or Sanford C. Bernstein Limited, Director of Compliance, Devonshire House, One Mayfair Place, London W1J 8SB, 
United Kingdom; or Sanford C. Bernstein, a unit of AllianceBernstein Hong Kong Limited, Director of Compliance, Suite 3401, 34th Floor, One IFC, One Harbour View Street, Central, Hong Kong.

OTHER DISCLOSURES

A price movement of a security which may be temporary will not necessarily trigger a recommendation change. Bernstein will advise as and when coverage of securities commences and ceases. 
Bernstein has no policy or standard as to the frequency of any updates or changes to its coverage policies. Although the definition and application of these methods are based on generally 
accepted industry practices and models, please note that there is a range of reasonable variations within these models. The application of models typically depends on forecasts of a range of 
economic variables, which may include, but not limited to, interest rates, exchange rates, earnings, cash flows and risk factors that are subject to uncertainty and also may change over time. Any 
valuation is dependent upon the subjective opinion of the analysts carrying out this valuation.

This document may not be passed on to any person in the United Kingdom (i) who is a retail client (ii) unless that person or entity qualifies as an authorised person or exempt person within the 
meaning of section 19 of the UK Financial Services and Markets Act 2000 (the "Act"), or qualifies as a person to whom the financial promotion restriction imposed by the Act does not apply by 
virtue of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, or is a person classified as an "professional client" for the purposes of the Conduct of Business Rules of 
the Financial Services Authority.

To our readers in the United States: Sanford C. Bernstein & Co., LLC is distributing this publication in the United States and accepts responsibility for its contents. Any U.S. person receiving this 
report and wishing to effect securities transactions in any security discussed herein should do so only through Sanford C. Bernstein & Co., LLC.

To our readers in the United Kingdom: This report has been issued or approved for issue in the United Kingdom by Sanford C. Bernstein Limited, authorised and regulated by the Financial 
Services Authority and located at Devonshire House, 1 Mayfair Place, London W1J 8SB, +44 (0)20-7170-5000.

To our readers in member states of the EEA: This report is being distributed in the EEA by Sanford C. Bernstein Limited, which is authorised and regulated in the United Kingdom by the Financial 
Services Authority and holds a passport under the Investment Services Directive.

To our readers in Hong Kong: This publication is being issued in Hong Kong by Sanford C. Bernstein, a unit of AllianceBernstein Hong Kong Limited.  AllianceBernstein Hong Kong Limited is 
regulated by the Hong Kong Securities and Futures Commission.
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To our readers in Australia: Sanford C. Bernstein & Co., LLC and Sanford C. Bernstein Limited are exempt from the requirement to hold an Australian financial services licence under 
the Corporations Act 2001 in respect of the provision of the following financial services to wholesale clients:
• providing financial product advice;
• dealing in a financial product;
• making a market for a financial product; and
• providing a custodial or depository service.

Sanford C. Bernstein & Co., LLC, Sanford C. Bernstein Limited and AllianceBernstein Hong Kong Limited are regulated by, respectively, the Securities and Exchange Commission 
under U.S. laws, by the Financial Services Authority under U.K. laws, and by the Hong Kong Securities and Futures Commission under Hong Kong laws, all of which differ from 
Australian laws.

One or more of the officers, directors, or employees of Sanford C. Bernstein & Co., LLC, Sanford C. Bernstein Limited, Sanford C. Bernstein, a unit of AllianceBernstein Hong Kong 
Limited, and/or their affiliates may at any time hold, increase or decrease positions in securities of any company mentioned herein.

Bernstein or its affiliates may provide investment management or other services to the pension or profit sharing plans, or employees of any company mentioned herein, and may give 
advice to others as to investments in such companies. These entities may effect transactions that are similar to or different from those recommended herein.

Bernstein Research Publications are disseminated to our customers through posting on the firm's password protected website, www.bernsteinresearch.com. Additionally, Bernstein 
Research Publications are available through email, postal mail and commercial research portals. If you wish to alter your current distribution method, please contact your 
salesperson for details.

Bernstein and/or its affiliates do and seek to do business with companies covered in its research publications. As a result, investors should be aware that Bernstein and/or its 
affiliates may have a conflict of interest that could affect the objectivity of this publication. Investors should consider this publication as only a single factor in making their 
investment decisions.

This publication has been published and distributed in accordance with Bernstein's policy for management of conflicts of interest in investment research, a copy of which is available 
from Sanford C. Bernstein & Co. LLC, Director of Compliance, 1345 Avenue of the Americas, New York, N.Y. 10105, Sanford C. Bernstein Limited, Director of Compliance, Devonshire 
House, One Mayfair Place, LondonW1J 8SB, United Kingdom, Sanford C. Bernstein, a unit of AllianceBernstein Hong Kong Limited, Director of Compliance, Suite 3401, 34th Floor, 
One IFC, One Harbour View Street, Central, Hong Kong.

CERTIFICATIONS

• I/(we), Oswald Clint, Ph.D., ACA, Senior Analyst(s), certify that all of the views expressed in this publication accurately reflect my/(our) personal views about any and all of the 
subject securities or issuers and that no part of my/(our) compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views in this publication.

Copyright 2010, Sanford C. Bernstein & Co., LLC, Sanford C. Bernstein Limited, and AllianceBernstein Hong Kong Limited, subsidiaries of AllianceBernstein L.P. ~ 1345 Avenue of the 
Americas ~ NY, NY 10105 ~ 212/756-4400. All rights reserved.

This publication is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of, or located in any locality, state, country or other 
jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject Bernstein or any of their subsidiaries or affiliates to 
any registration or licensing requirement within such jurisdiction. This publication is based upon public sources we believe to be reliable, but no representation is made by us that 
the publication is accurate or complete. We do not undertake to advise you of any change in the reported information or in the opinions herein. This publication was prepared and 
issued by Bernstein for distribution to eligible counterparties or professional clients. This publication is not an offer to buy or sell any security, and it does not constitute investment, 
legal or tax advice. The investments referred to herein may not be suitable for you. Investors must make their own investment decisions in consultation with their professional 
advisors in light of their specific circumstances. The value of investments may fluctuate, and investments that are denominated in foreign currencies may fluctuate in value as a 
result of exposure to exchange rate movements. Information about past performance of an investment is not necessarily a guide to, indicator of, or assurance of, future performance.


