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Global Access and National Oil Companies

New players continue to emerge in international energy markets. Significant discussion
surrounds the evolving role of government-controlled oil or gas companies, commonly known as
national oil companies (NOCs). Such discussion includes NOCs with diminishing or expanding
production, those more or less adept in utilizing technology to increase the efficient or ultimate
recovery of a given country’s oil and gas assets, those positioning as competitors to IOCs, and
NOC:s or countries that represent current and potential upstream and midstream investment
opportunities for IOCs and service companies. The role of NOCs can vary from being a commercial
firm to being an instrument of government social, economic or foreign policy.

NOCs have national goals that go beyond maximizing the return on capital to shareholders.
These may include: wealth creation for the nation; industrialization and economic development;
security of energy supply, and foreign and strategic policy and alliance building. National priorities
NOC can interfere with the ability of NOCs to: maximize the value of oil and gas resources; replace
reserves; expand production; and perform in a technically efficient manner. The challenge of meet
rising energy demand in the face of other pressing national priorities is prompting many NOCs to
reevaluate and adjust their business strategies. Their choices will have significant consequences for
the international oil and gas market.”®

IOCs are also refining their business strategies and moving away from their traditional roles of
full equity developers of oil and gas fields, to pursuing a variety of commercial arrangements with
host countries and governments that range from full equity interest to partial equity sharing and fee-
for-services. Shrinkage of equity oil and gas owned by IOC’s has been substantial. In the 1960s,
85% of global oil and gas reserves was reportedly fully open to IOCs equity participation, 14% was
held by Soviet Russia, and NOCs controlled less than 1%. This situation has now reversed.”’ As
illustrated below, over 60 to nearly 80 percent of world proved oil reserves are now in countries that
have NOCs or have established substantial restrictions on foreign investment and activity in the oil
and gas energy sector.”

Decreasing access to world oil and gas reserves has impaired the ability of IOCs to replace
reserves. Ranked on the basis of oil and gas reserve holdings, 14 of the top 20 upstream oil and gas
companies in the world are national oil companies or newly privatized national oil companies,
according to an annual survey of Petroleum Intelligence Weekly (PIW). State monopolies
represent the top 10 reserve holders internationally, not reflecting the significant oil sands resources
in Canada. In terms of world oil production, however, only six of the top firms are national oil
companies.’’ Today, NOCs hold reserves equal to more than 10 times those of IOCs, whereas
production from NOCs represent only 2.3 times the output from IOCs. The International Energy
Agency’s WEO 2006 forecast shows the contribution of NOCs to increase substantially by 2030.*

From the perspective of some analysts, the development of unconventional oil and gas resources
(e.g., oil sands, coalbed methane and shales) presents unique opportunities for IOC’s with
technology, capital and expertise that cannot be deployed in nations whose oil and gas development
are strictly controlled by NOCs. In IEA and EIA forecasts, non-conventional oil plays an larger role
in future oil supply, growing from 2% today to as much as 12% in 2030 under the reference cases.”
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Figure 6. Estimated NOC and I0C Oil Production and Reserves
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Figure 7. Global Access to Proved Conventional Oil Reserves
Today 1960s
Proved
Proved Proved Oil and
Oil Qil Gas
Reserves
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1IEA 2006 B bbl % PFC Energy % B bbl %
NOC (No
NOC only Equity
478.41 37% Access) 77% 883.96
Limited Access
(NOC 1%
dominant) 168.09 13%
Iraq 116.37 9%
Concession IO (il
387.90 30% Access) 11% 126.28
Production Full IOC
Sharing 14223 | 11% Access 6% 68.88 85%
Reserves
Held by
Russian
Companies 6% 68.88 14%
Totals 1,293.00 | 100% Totals | 100% 1,148.00 100%

Source: IEA and PFC Energy, 2006, and Ellsworth and Vikas, 2007.

Also see Britt Dearman (Apache), Topic Report: Access to Global Oil and Gas Reserves, January 23, 2006 (NOC
Controlled: 66%, Full IOC Access: 10%, Other: 24%).
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Figure 8: Access to World Oil and Gas Reserves has Decreased Over Time
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Figure 9. Access World Proved Oil Reserves
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Does not include oil sands

reserves in Canada.

Figure 10. World Proved Reserves of Oil and Natural Gas: Top Ten Nations

84% of the world’s proved oil reserves; 78% of world’s proved gas reserves

Natural Gas
Oil (Trillion Cubic
Country/Region (Billion Barrels) Country/Region Feet)

Saudi Arabia 262.7 Russia 1,680.0
Canada 179.2 Iran 974.0
Iran 136.3 Qatar 910.5
Iraq 115.0 Saudi Arabia 240.0
Kuwait 101.5 UAE 214 .4
UAE 97.8 United States 204.4
\Venezuela 80.2 Nigeria 181.9
Russia 60.0 [Algeria 161.7
Kazakhstan 415 \Venezuela 152.4
Libya 30.0 Iraq 112.0
Others 213.2 Others 1,351.39
Total 1,317.4 Total 6,182.7
Source: Oil and Gas Journal, 2007, as reported by EIA.> Oil reserve estimate for
Canada includes 5.2 billion barrels of conventional crude oil and condensates
reserves and 174.0 billion barrels of oil sands reserves.
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Endnotes

' See Geopolitics Task Group report for additional information.

* See Technology Task Group reports and U.S. DOE, Environmental Benefits of Advanced Oil and Gas
Technology, 1999.

3 Scientific Inventory of Onshore Federal Land's Oil and Gas Resources and the Extent and Nature of
Restrictions or Impediments to Their Development (EPCA Inventory), 2006.

4 . .
Undiscovered technically recoverable resources and reserves growth.

> NPC, Meeting the Challenges of the Nation’s Growing Natural Gas Demand, December 1999, available at
WWW.NPC.OTg.
¢ EPCA Inventory, 2006.

7
See www.mrm.mms.gov.

¥ Advanced Resources International, Potential Federal Royalty and Income Tax Revenues Resulting from the
Leasing and Development of the Coastal Plain of the Arctic National Wildlife Refuge, prepared for U.S. DOE,
2006. Also see EIA, Analysis of Oil and Gas Production in the Arctic National Refuge, March 2004,
SR/OIAF/2004-04. USGS surveys suggest between 5.7 and 16.0 billion barrels of technically recoverable
crude oil are in the coastal plain of ANWR, with a mean estimate of 10.4 billion barrels that includes oil
resources in Native lands and state waters out to a 3-mile boundary within the coastal plain. The mean
estimate for the Federal portion of the ANWR coastal plain is 7.7 billion barrels of crude oil. In comparison,
the estimated volume of technically recoverable unproven oil in the rest of the United States was 136 billion
barrels as of January 1, 2006.

’ These production estimates are lower that some previous estimates, such as those reported by EIA, because
they only include development of resources on federal lands in the coastal plain, and not also potential
resources on native lands or state offshore coastal waters.

' Tax revenues in 2030 are lower than those in 2020, despite higher levels of production, because larger (and
more profitable) fields were assumed to be developed first, with smaller (and less profitable) fields
developed later.

1 IOGCC, Marginal Wells: Fuel for Economic Growth, 2006.
"2 About 83% and 80% of US onshore technically recoverable oil and gas resources, respectively.

" U.S.: DOI, Minerals Management Service, Continental Margin and Gulf of Mexico Data, MMS Fact
sheet RED-2006-01b, February 2006. USGS, Assessment of Undiscovered Technically Recoverable Oil and
Gas Resources of the Nation's Outer Continental Shelf, 2006. Great Lakes: USGS, Great Lakes, USGS Fact
Sheet 2006-3049, April 2006. USGS, Undiscovered Oil and Gas Resources Underlying the U.S. Portion of
the Great Lakes, 2005. Canada and U.S. states: IOGCC, Untapped Potential: Offshore Oil and Gas
Resources Inaccessible to Leasing, January 2006.

' In January 2007, the presidential moratoria was lifted for the entire North Aleutian Basin and a small
portion of the Eastern Gulf (in aggregate representing 1.08 Bbbls and 9.32 Tcf of undiscovered technically
recoverable resources, mean estimate). Revised resource estimates were released by the Department of the
Interior in May 2007.

'3 Advanced Resources International, Estimate of the Potential Economic Benefits From the Leasing and
Development of Oil and Gas Resources in OCS Moratoria Areas, prepared for U.S. Department of Energy,
June 6, 2006. Based on mean MMS estimates of undiscovered oil and gas resources in the areas in question.
Analysis does not reflect moratoria areas lifted in January 2007.

' No assumption was made about how federal royalty revenues may be shared or allocated with coastal
states.
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7 Wood Mackenzie, Future of the Arctic, Private Report, November 2006. See www.woodmacresearch.com.
"See http://certmapper.cr.usgs.gov/rooms/we/index jsp?thePage=include_arctic.jsp.

' Rune S. Fjelheim John B. Henriksen, Oil and Gas Exploitation on Arctic Indigenous Peoples’ Territories:
Human Rights, International Law and Corporate Social Responsibility, Galdu Céla — Journal of Indigenous
Peoples Rights No. 4/2006. See www.galdu.org.

*% Six international organizations representing many Arctic indigenous communities have the status of
Permanent Participants of the Arctic Council: Aleut International Association, Arctic Athabaskan Council,
Gwich'in Council International, Inuit Circumpolar Conference, Russian Association of Indigenous Peoples of
the North Saami Council. Observers to the Arctic Council include European non-arctic countries,
international organizations and NGOs.

! See www.arctic-council.org and www.amap.no.
*? See the Infrastructure and Refining Team reports.

¥ I0GCC, Mature Region, Youthful Potential: Oil and Natural Gas Resources in the Appalachian and
Illinois Basins, 2005.

24 Esty, Daniel C., Marc A. Levy, Tanja Srebotnjak, Alexander de Sherbinin, Christine H. Kim, and Bridget
Anderson Christine H. Kim, and Bridget Anderson , Pilot 2006 Environmental Performance Index. New
Haven: Yale Center for Environmental Law & Policy, 2006. The EPI is available online at
www.yale.edu/epi.

* Environmental health and ecosystem vitality are gauged using sixteen indicators tracked in six established
policy categories: Environmental Health, Air Quality, Water Resources, Biodiversity and Habitat, Productive
Natural Resources, and Sustainable Energy.

*% Energy Indicators For Sustainable Development: Guidelines and Methodologies, International Energy
Agency (in collaboration with the International Atomic Energy Agency, United Nations Department of
Economic and Social Affairs, International Energy Agency, Eurostat and European Environment Agency),
2005. See http://www.iea.org.

2" Based on Oil and Gas Journal, 2007.

® AM. Jaffee, et al., The Changing Role of National Oil Companies in International Energy Markets, Baker
Institute Policy Report, Rice University, March 2007. See
http://www.rice.edu/energy/publications/nocs.html.

*% Chris Ellsworth and Shree Vikas (SAIC), Oil Companies Adjust as Government Roles Expand, Oil and
Gas Journal, Volume 105, Issue 12, March 26, 2007. Also see: Dr. Robert Skinner, Oxford Institute for
Energy Studies, Power and Order: the Energy Dimension, background speaking notes for presentation to
the Global Policy Council, “Global Power and International Order in the 21st Century”, June 2006.

3% Estimates among analysts vary based on definitions of access and world oil resources.
3! As reported by Baker Institute on http://www.rice.edu/energy/research/nationaloil/index.html.

> William C. Ramsay, International Energy Agency, Energy Developments and Prospects, Presentation to
Committee on Economics and Security, NATO Parliamentary Assembly, February 2007.

* IEA World Energy Outlook 2006 and EIA International Energy Outlook 2006.
3% Jason Nunn, PFC Energy, Presentation at World Oil HPHT Conference, April 12-13, 2007.

%> See http://www.eia.doe.gov/emeu/international/reserves.html.
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