IEEJ: 2013 7

LNG

2015

15

¢ ok

LNG

Kk

2020

*kk

200

F*hKk *kk

UAE

report@tky.ieej.or.jp



IEEJ: 2013 7

LNG
2015 LNG
200 m° !
EIA?
2020
15
UAE
1.
13442 m®
25.08 m° 3 EIA

ok

1 "world Energy Outlook 2012", November 2012, International Energy Agency ("WEO 2012"), "Technically
Recoverable Shale Oil and Shale Gas Resources: An Assessment of 137 Shale Formations in 41 Countries Outside
the United States", June 2013, U.S. Energy Information Administration ("EIA").

2 Energy Information Administration,
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http//www.mlr.gov.cn/wszb/2012/yyqzy/zhibozhaiyao/201203/t20120301 1068963.htm

* Tcf (Trillion cubic feet: ) 1Tcf 00283 m?

® "Technically Recoverable Shale Oil and Shale Gas Resources: An Assessment of 137 Shale Formations in 41
Countries Outside the United States", June 2013, U.S. Energy Information Administration ("EIA")

j http://www.mlr.gov.cn/xwdt/jrxw/201203/t20120302 1069466.htm
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Cambay Basin
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17

2012

2013-03-20
2013/06/28, http://www.ndrc.gov.cn/xwfb/t20130628 547969.htm

11 1

http://www.nea.gov.cn/2013-03/20/c_132248217.htm

2.
EIA
Krishna-Godavari
12
Bo= m H= M
http://www.gov.cn/zwgk/2012-11/05/content 2257957.htm
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16 ™ [ ¥ B4R

: [13-06-19] CNPC,
http://news.cnpc.com.cn/system/2013/06/19/001432976.shtml

17

India, http://www.dghindia.org/pdf/1DGH%20Annual%20Report%202011-12.pdf

3

"Hydrocarbon exploration and production activities India 2011-12", Directorate General of Hydrocarbons (DGH),
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2010 11
18 12 5 2012-2017
2011 1 ONGC Oil and Natural Gas Corporation
Damodar Valley Basin 19
2013
20
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EIA 46 Tcf 1.3
m? North Sumatra Basin Central
Sumatra Basin South Sumatra Basin Kutei Basin Tarakan Basin

Bintuni Basin
21
CBM
2012
22
2013 5 Pertamina Sumbagut PSC
2 30 78 2020 1

10 md)

West Tanjung block 2
24

Barumun block

18 »Joint Statement by President Obama and Prime Minister Singh of India”, November 08, 2010, The White House,

http://www.whitehouse.gov/the-press-office/2010/11/08/jo int-statement-president-obama-and-prime-minister-sing

h-india
19

"Hydrocarbon exploration and production activities India 2011-12", Directorate General of Hydrocarbons (DGH),

India, http://www.dghindia.org/pdf/AIDGH%20Annual%20Report%202011-12.pdf

20

"India to Finalize Policies to Boost Gas Output™, June 6, 2013, Wall Street Journal

A 574Tcf 162 m®  Bandung Institute of Technology (ITB) 1,000 Tcf
283 m?
22 "Government prepares regulation on shale gas”, 7 February 2012, Bisnis Indonesia,
http://en.bisnis.com/articles/government-prepares-regulation-on-shale-gas, 15

ExxonMobil

23 “pertamina Signs First MNK PSC in Indonesia”, May 15, 2013, Pertamina,

24

http://www.pertamina.com/NewsPageDetail.aspx?id=958
"Oil and gas blocks under the gavel and up for grabs", 18 May 2013, The Jakarta Post,

http://www.thejakartapost.com/news/2013/05/18/oil-and-gas-blocks-under-gavel-and-grabs.html .
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Provided o this Review by Geoscience Australia, 2012,
Page 48, "Engineering Energy: Unconventional Gas Production”, 04 June 2013,

ACOLA (Australian Council of Learned Academies)?®

Buru Energy
Canning Basin 2012 11

%5 »  given that it is based on limited data and little or no production history information, this initial estimate is

likely to contract in the light of actual well performance data."”, Page 19, "Australian Gas Resource Assessment
2012", April 2012, Geoscience Australia

% "Engineering Energy: Unconventional Gas Production”, 04 June 2013,
http://www.acolasecretariat.org.au/ACOLA/PDF/SAFO06FINAL/Final%20Report%20Engineering%20Energy %20
June%202013.pdf
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2012 10 Santos Cooper Basin
28

CBM
ACOLA 2
6-9 1GJ®
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31
EIA 26 Tcf 073 m’
BGS Bowland
1,329 Tef 376 m’ 2 IGas Energy
15.1 Tcf 04
m? 172.3Tcef 49 m® 102Tef 29 m®
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AV 2012 11 13
http://www.wajapan.net/051_NEWSandPUBLICATIONS _detail J.php?eid=00139
"Santos announces start of Australia's first commercial shale gas production™ 19 Oct 2012, Santos,
http://www.santos.com/Archive/NewsDetail.aspx?id=1347
"Engineering Energy: Unconventional Gas Production, A study of shale gas in Australia™ 4 June 2013,
1 0.96 100 Btu=1.055GJ 6-9 /GJ 6.1-9.1 /100  Btu
"NSW GOVT HAS LISTENED AND ACTED: TOUGH NEW CONDITIONS FOR COAL & COAL SEAM
GAS", Thursday 21 July 2011, State Government of New South Wales, Minister for Resources and Energy,
http://www.dpi.nsw.gov.au/__data/assets/pdf file/0003/400728/Minister-Hartcher-med-rel-end-of-moratorium.pdf
and "Reforms to strengthen Victoria’s coal seam gas regulation and protect communities”, State Government of
Victoria, Friday, 24 August 2012,
http://www.premier.vic.gov.au/media -centre/media-releases/4710-reforms-to-strengthen-victorias-coal-seam-gas-r
egulation-and-protect-communities-.html
"Shale gas resource figure released", 27th June 2013, The British Geological Survey (BGS),
http://www.bgs.ac.uk/news/NEWS/ShaleGasResourceFigureFINAL.pdf
"Shale Gas in place in 1Gas' North West licences of up to ca.170Tcf", 3 June 2013, 1Gas Energy
http://www.igasplc.com/uploads/130531shalerns31mayfinal.pdf
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2011 5
2012 12
Cuadrilla Resources IGas Energy Dart Energy
2013 6 Centrica  Cuadrilla
Resources Bowland Shale  25%
34
35
6.
EIA 137Tcf 39 m® EIA
148 Tcf 2
Paris Basin ~ Southeast Basin EIA
180Tcf 24% Southeast Basin
104 Tcf 7.4 Tcf Paris Basin
76 Tcf 129.3 Tcf
2011 6
Total
Schuepbach  Southeast Basin Schuepbach
2011 10
Total
36
2012 9 37
2013 1 6
2013

38

34

35

36

37

38

"Centrica acquires a 25% interest in UK shale exploration licence™, 13 June 2013, Centrica
http://www.centrica.com/index.asp?pageid=1041&newsid=2778

"l'am introducing a generous new tax regime, including a shale gas field allowance, to promote early investment.”
"Budget 2013: Chancellor’s statement™" 20 March 2013,
https://www.gov.uk/government/speeches/budget-2013-chancellors-statement

France Cancels Shale-Gas Permits Over Fracking Impasse, October 4, 2011, Wall Street Journal,
http://online.wsj.com/article/SB10001424052970204612504576608983814069012.html

"Hollande rejects shale gas fracking" September 14, 2012, Financial Times,
http://www.ft.com/intl/cms/s/0/4c 1f55ec -fe5c-11e1-8228-00144feabdc0.html)

2013.06.05 « Les techniques alternatives a la fracturation hydraulique pour I’exploration et
I’exploitation des hydrocarbures non conventionnels » le 5 juin 2013,
http://www.assemblee-nationale.fr/14/pdf/rap-off/i1115.pdf
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7.
EIA 17Tcf 048 m’
2012 6 Federal Institute for Geosciences and Natural Resources Bundesanstalt fiir
Geowissenschaften und Rohstoffe (BGR) 07 23 m® 24Tcf
81 Tcf %
North Sea-German Basin
ExxonMobil 3Leg Resources BNK Petroleum
“ ExxonMobil 2008 -
” 2011 3
2013 2
2013 9
43
8.
2013 EIA
146 Tcf 41 m’ 2011 EIA 187 Tcf 53 m’
Lublin Basin
44 Tcf 12 m’ 9.2 Tef 025 m’
Baltic Basin Lublin Basin Podlasie
Basin Fore Sudetic Monocline
68% 85%
a
ExxonMobil®

w

® "Neue Studie zum Schiefergas-Potenzial in Deutschland", 25.06.2012, BGR
http://www.bgr.bund.de/DE/Gemeinsames/Oeffentlichkeitsarbeit/Pressemitteilungen/BGR/bgr-120625.htmI?nn=1
542132

Shale gas Europe HP
http://www.shalegas-europe.eu/en/index.php/resources/shale-opportunities-in-europe/germany

ExxonMobil HP, http://www.erdgassuche-in-deutschland.de/erkundung foerderung/erkundung/index.html

I
iy

N
w

"Germany shelves 'fracking' draft law for now", June 4, 2013, AFP,

http://www.globalpost.com/dispatch/news/afp/130604/germany-shelves-fracking-draft-law-now

Natural Gas Information 2012, August 2012, The International Energy Agency (IEA).
"ExxonMobil ends shale gas tests in Poland", June 18, 2012, Financial Times

44
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Talisman Energy Marathon Oil 46
2015 40%
2013 5 2020
47
PGNiG

(Polskie Gornictwo Naftove i Gazownictwo SA, Poland) ConocoPhillips Chevron Eni Cuadrilla
San Leon Energy

9.
EIA 285 Tcf 8.1
m3
750
West Siberia Bazhenov Shale
Bazhnov Shale Rosneft  ExxonMobil 2013
*®  Gazprom neft  shell West Siberia
49 West Siberia Timan Pechora Volga-Urals East Siberia
EIA

46 "San Leon to Develop Polish Shale as Talisman, Marathon Quit" May 9, 2013, Bloomberg,

http://www.bloomberg.com/news/2013-05-08/san-leon-to-develop-polish-shale-as-talisman-marathon-guit-1-.html
" Poland Delays Tax to Prevent More Exits by Shale Gas Explorers", May 23, 2013, Bloomberg,
http://www.bloomberg.com/news/2013-05-22/poland-delays-tax-to-prevent-more-exits-by-shale-gas-explorers.htm
"Rosneft and ExxonMobil Sign Agreement For Westemn Siberia Tight Oil Pilot Project"”, December 7, 2012,
Rosneft's Press Release, http://www.rosneft.com/news/pressrelease/07122012.html

"Gazprom and Shell agreed to co-operate in Arctic offshore and development of liquids-rich shales in West
Siberia", 8 April 2013, Gazprom Neft Press Release,
http://www.gazprom-neft.com/press-center/news/1094254/?sphrase_id=160154

47

48

49
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EIA, Technically Recoverable Shale Oil and Shale Gas Resources, June 2013

CBM Gazprom
CBM 83.7 m® 2,958 Tcf Kuzbass CBM
131 m® 463 Tcf Kuzbass 2003 CBM
5 m® 2012 2021 40 m %
10.
EIA 128 Tcf 3.6
m? Yuzivska Oleska
Yuzivska 143 Tcf 4054 m’ Oleska 105
Tef 2980 m® o
2012 5 Yuzivska Shell Oleska Chevron
52
2013 1 Shell Yuzivska PSA PSA
50 Shell 2015
5 Yuzivska 80-110 m?
z(l’ Gazprom http://www.gazprom.com/about/production/extraction/metan/

52

53

"Mykola Azarov: Agreement on distribution of gas extraction products with Shell will be inked on January 24",
18.01.2013, Cabinet of Ministers of Ukraine,
http://www.kmu.gov.ua/control/en/publish/article?art id=245980210&cat id=244314975

"Mykola Azarov: Shell and Chevron will extract gas on Yuzovsky and Olesky sites", 14.05.2012,
http://www.kmu.gov.ua/control/en/publish/article?art id=245202207 &cat id=244314975

"Ukraine expects shale gas exploration results from Shell by 2015", Jan 30, 2013, Reuters,
http://www.reuters.com/article/2013/01/30/shell -ukraine-shale-id USL5N0OAZ85B20130130
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Chevron  Oleska PSA
2012
1000 m® 423 >
2012 11 5-10 200 - 300
m3 55
2011 400 m’ 2012 330 m®
11. UAE
2012 11
UAE Abu Dhabi National Oil Company
ADNOC Abu Dhabi Company for Onshore Operations ADCO >
Shah 2011 1 ADNOC Occidental Petroleum
Adnoc 60%  Occidental 40% 2014
2013 6 80% 3 1
10 5
395
Bab Adonoc  60% Shell 40%
2020 10 5
395
12.
Baker Hughes 5
645 Tef 183 m® %2012 Saudi Aramco

% “Naftogaz Trims Gas Imports From Russia In 2012 By 39% To 24.4 Billion Cubic Meters", January 8, 2013,
Ukrainian News Agency, http://un.ua/eng/article/428537.html

%5 "Mykola Azarov: Ukraine plans to extract 30 billion cubic meters of shale gas in 5-10 years, 30.11.2012", Cabinet
of Ministers of Ukraine, http://www.kmu.gov.ua/control/en/publish/article?art_id=245840292&cat_id=244314975

% ADNOC BP ExxonMobil RoyalDutch Shell Total Partex

"Shale gas technology boosts UAE gas output”, 16 November 2012, Oil Review Middle East,

http://www.oilreviewmiddleeast.com/event-news/adipec-2012/shale-gas-technology-boosts-uae-gas-output

%8 "How Unconventional Shales Are Changing the Game", December 5, 2012, Baker Hughes Incorporated,
http://www.deloitte.com/assets/Dcom -United States/L ocal%20Assets/Documents/Energy_us_er/us_er_HowUncon
ventionalShales_20120GCnfrn_Prsntn_Dec12.pdf
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Halliburton ~ Schlumberger

Empty Quarter deserts
59

2013 7
2 286
Tef 81 m
5
6
13.
EIA 707 Tcf 20
m’ 3 Ghadames/Berkine
Timimoun Ahnet Mouydir Reggane Tindouf
Sonatrach Repsol  Statoil
2006 Sonatrach
51% 2008 2012 3
2013 1
7
11 25 30
30 40 % Eni Shell Talisman
Energy Sonatrach 5 800
400

62

%9 "Saudi Arabia to Drill Seven Shale Gas Wells: Al-Naimi* May 18, 2013, Bloomberg,
http://www.bloomberg.com/news/2013-03-18/saudi-arab ia-to-drill-seven-shale-gas-test-wells-al-naimi-says.html

1 "Algeria parliament approves amendments to energy law", Jan 21, 2013, Reuters,
http://www.globalpost.com/dispatch/news/thomson-reuters/130121/update-1-algeria-sees-no-impact-investment-af
ter-attack

62 "Europe's Shale Boom Lies in Sahara as Algeria Woos Exxon", November 26, 2012, Bloomberg,
http://www.bloomberg.com/news/2012-11-26/europe-s-shale-boom-lies-in-sahara-as-algeria-woos-exxon.html
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Burgos Eagle Ford
Pemex 2011 6
2013 4 Pemex  Eagle Ford Chucla 1
190 24
63
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2012 12 2013
Pemex
2
1
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2013 4
15.
EIA
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2012 4 YPF  51% Repsol
YPF 2013 5 6
4 Chevron Vaca Muerta 2013
Dow Bridas
64
YPF  Chevron 2012 12 2013 100
Chevron

83 Page 7, Financial Results of Petréleos Mexicanos, Subsidiary Entities and Subsidiary Companies as of March 31,
2013, http://www.ri.pemex.com/files/content/Results%20Report_1Q13.pdf
8 “Argentina: Would -be partners worry about the risk of shale™ May 15, 2013, Financial Times.
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YPF 2013 3 Dow Chemical 1
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Americas
Petrogas Total Wintershall
2013 2
3
100 Btu 7.50 %
2012 11
100 Btu 2
GasPlus 5

report@tky.ieej.or.jp

8 “Argentina to Almost Triple Gas Purchase Price to Boost Drilling ", February 14, 2013, Bloomberg,
http://www.bloomberg.com/news/2013-02-14/argentina-to-almost-trip le-gas-purchase-price-to-boost-drilling.html

15
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