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Preface

This paper addresses United States Southern Command's requirement to assess current and
future U.S. dependence on Latin American/South American oil. This paper searches for ways to
reduce or eliminate future reliance on Venezuela, by creating a long-term U.S. energy policy that
would not include imported Venezuelan oil. With an increasing desire to reduce U.S.
dependency on foreign oil, this paper will show the difficulty and the improbability the U.S. will
be able to produce all of its energy needs domestically. While most experts agree Venezuelan
President Hugo Chavez will continue to provide the U.S. oil in the near term, the long term
prognosis is uncertain. This paper explores future options for energy sources such that the U.S.
can shift away from Venezuelan oil on its own terms.

| would like to thank Joanne Shore from the Energy Administration Information for her
assistance in answering my questions and providing additional data that | would not have easily
found in the numerous data tables on the EIA's website. | would also like to thank my family for
their patience and understanding for the many Saturdays spent away from the house in the

library.
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Abstract

The current energy, economic, and political relationship between the United States and
Venezuela can be characterized as mutually dependent. The United States is Venezuela’s largest
consumer of crude oil and associated refined products, accounting for 60% of Venezuelan oil
exports while Venezuela provides 10 percent of the United States imported oil. The U.S. has
become increasingly concerned with Venezuelan President Hugo Chavez's nationalization of the
oil sector and anti-U.S. rhetoric. If an embargo occurred today, a loss of Venezuelan oil would
significantly affect the U.S. ability to meet its own oil demands.

This paper examines future U.S. consumption and production as well as the current and
future energy relationship between the United States and Venezuela. The paper attempts to
develop a long-term comprehensive strategy for a sustained or permanent loss of Venezuelan oil.
This paper analyzes future fuel conservation, current and future Western Hemispheric crude oil
production (to include the U.S.), and future production of the alternative energy source ethanol.
The long-term policy, spanning the next two decades, identifies available future oil sources such
as Canadian oil sands and Brazilian ethanol. This paper identifies the impact of fuel standards
on fuel conservation and the viability of raising fuel standards. This paper also identifies other
untapped sources such as Mexican offshore oil fields and drilling within the Arctic National
Wildlife Refuge. Finally, additional recommendations are presented for consideration but carry

significant political, diplomatic, and environmental obstacles.
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Chapter 1

Introduction

Since President Hugo Chavez took office in 1999, relations between the United States
and Venezuela have rapidly deteriorated. Chavez’s government views the U.S. as the “evil
empire” and perceives a continued economic dependence threatening its existence.' In his
political fight against the U.S., Chavez likens himself to Simon Bolivar, the 19* century leader
who fought for the South American colonies’ independence from Spain.> Chavez’s solution to
reducing Venezuela’s dependence on the U.S. has been increasing the role of the state in the
Venezuelan economy and creating extensive social programs.® The social programs are largely
funded through the nationalization of Venezuela’s oil sector and the institution of higher
royalties to foreign countries.” These social programs receive substantial funding so long as
world market oil prices remain high, but are adversely affected when oil prices drop.

The U.S. is concerned with Venezuela’s centralization of power, socialistic economic
policies, and bellicose rhetoric while at the same time wanting assurances of continued access to
Venezuelan oil.” Yet, despite the strained relations between Venezuela and the U.S., both
continue to rely upon each other economically. Venezuela provides 10 percent of U.S. imported
oil, ranking behind Canada, Mexico, and Saudi Arabia.’ The U.S. is Venezuela’s largest
consumer of crude oil and its associated refined products, accounting for 60% of Venezuelan oil
exports. ' If an embargo occurred today, a loss of Venezuelan oil would significantly affect the
United States’ ability to meet its own oil demands and likely cripple the Venezuelan economy. In
the short term it is unlikely Venezuela will take measures to cut off exports to the U.S. The

concern for the U.S. should be the possibility that Chavez or his supporters will remain in power



for decades. If Chavez does follow through on his anti-U.S., anti-capitalist rhetoric, is the United
States prepared for an extended or permanent loss of Venezuelan o0il?

The purpose of this paper is to develop a long-term comprehensive U.S. strategy for a
sustained or permanent loss of Venezuelan oil and indirectly assesses the United States’ future
dependency on Venezuelan oil. Using forecasts from the Energy Information Administration’s
(EIA) 2008 and 2009 Energy Outlooks, the analysis, conclusions, and recommendations in this
paper provide an over-arching strategy covering the next two decades. The loss could be the
result of either a U.S. or Venezuelan imposed embargo or if Venezuela decides to divert its oil
exports to other nations. The focus of the paper is not the origins of the loss, but rather the
quantity of oil lost. This paper looks at three major aspects affecting U.S. oil production and
consumption. First, the paper analyzes future domestic and foreign oil production. Second, the
growth of the alternative fuel ethanol produced domestically as well as imported is explored to
determine its impact on future U.S. oil consumption. Finally, the effects of government
mandated fuel conservation programs are examined to determine their effectiveness on U.S. oil
consumption. By examining these areas of U.S. energy consumption and production, possible
energy surpluses are identified that can replace Venezuelan oil.

A long term U.S. energy policy dealing with a permanent loss of Venezuelan oil requires
a mixture of initiatives that includes fuel conservation programs, increased domestic and foreign
oil production, expansion of alternative fuels, and changes to current laws. This paper is not an
attempt to create a Venezuelan contingency plan that should be executed when or if an embargo
occurs. The recommendations and identified energy surpluses determined through this research
are intended for consideration into a long-term strategy that is implemented long before any loss

of Venezuelan oil occurs.



Chapter 2

The Significance of Losing Venezuelan oil

A late 2001 Venezuelan oil-industry strike illustrates the United States’ reliance on
Venezuelan oil as well as the impact of a permanent loss. With the backing of Chavez, the
Venezuelan government passed the Hydrocarbons Law in 2001, effectively consolidating state
control over the oil industry. The government increased royalties paid by private oil companies
from 16.6 percent to 30 percent, and guaranteed the state owned company, Petroleos de
Venezuela Sociedad Anonima (PDVSA), at least 51 percent share in new oil production and
exploration.® In December 2001, business leaders initiated temporary work stoppages in protest
of the Hydrocarbons Law. The opposition intensified its efforts with a two month general strike
beginning in December 2002 which completely shut down the oil sector.’

Prior to the 2001-2002 PDVSA strike, Venezuelan worldwide crude oil production levels
averaged 3.1 million barrels per day (mbd)."® This strike temporarily decreased world oil
supplies by about 2.3 mbd, or approximately 3.0 percent of total world daily oil supply, and
reduced oil exports to the U.S by about 1.2 mbd."" By February 2003, U.S. crude oil stocks fell
to almost 270 million barrels, classified at the “lower operational inventory”'? level, but not
requiring releasing oil from the U.S. Strategic Oil Petroleum Reserve. The price for a barrel of
crude oil increased from $27 per barrel in November 2002 to $37 in late February 2003,"
contributing to a gasoline price jump of 30 cents per gallon.14

While this increase in gasoline prices may seem manageable, especially after the high gas

prices of 2008, the impact of the strike could have been much worse. During the Venezuelan



strike, it was estimated that as much as 5.6 mbd of spare oil production capacity was available
from Mexico, West Africa, and the Middle East."> In order to meet world and U.S. demands,
these regions increased oil production. The majority of U.S. oil refineries that normally received
Venezuelan oil were supplanted with Mexican Maya, Brazil, and West African crude oil.'®

Many Americans may not have realized or felt affected by this temporary loss of oil.
However, the effects of the strike were significant enough to catch the attention of U.S.
lawmakers. The Chairman of the U.S. Senate Foreign Relations Committee requested the
General Accounting Office (GAO) to conduct a study on the future of Venezuelan oil production
and its effects on the United States. The study, completed in June 2006, concluded “a sudden
and severe reduction in Venezuelan oil exports would have worldwide impacts,”'” raising
gasoline prices world-wide. The effect on the U.S. would be especially felt since its oil
refineries would experience higher transportation costs by importing oil from countries further
away than Venezuela.'® The study based its conclusion on a Department of Energy model in
which a 6-month disruption of crude oil (approximately 2.2 mbd lost) was analyzed. The model
predicted the loss of oil would temporarily increase a barrel of oil $11 (based on an assumed
initial price of $55 per barrel) and result in a $23 billion loss to the United States’ Gross
Domestic Product.”” The GAO also concluded the U.S. is not prepared for a long-term loss of
Venezuelan oil. *° The report noted that lead energy security agencies, such as the Departments
of Energy and State, do not have specific plans to address a long-term oil disruption from
Venezuela.

While the economic and political conditions that exist today are different than during the
PDVSA strike, even a temporary loss of Venezuelan oil today would have a more drastic impact.

Several oil experts consider the total world spare production capacity is only around 1 mbd.?'



When compared to the 5.6 mbd available during the strike, this smaller amount is substantial
considering world oil consumption increased from 79.6 mbd to 84.9 mbd between 2003 and
2006.* As the oil balance tightens and surplus production capacity continues to shrink,
increasing production levels in response to disruptions will be unlikely. The current U.S. plan
for a short term loss of Venezuelan oil, centered on persuading oil-producing nations to increase
production, is worrisome.”® The current alternative plan is utilizing the Strategic Petroleum
Reserve.

Chavez’s recent threats towards the U.S. are indications that the future U.S.-Venezuelan
oil relationship may be in jeopardy. After a disputed Venezuelan takeover of ExxonMobil oil
fields, Chavez threatened to stop oil shipments to the United States when ExxonMobil attempted
to freeze Venezuelan petroleum assets.”* Venezuelan President Hugo Chavez’s numerous
threats towards the U.S. are usually not taken very seriously. In the near-term, most analysts do
not think Chavez will make good on his threats since the only non-Venezuelan refineries that can
handle its heavy crude oil are located in the United States and U.S. Virgin Islands. A loss of
access to these refineries would have significant damage to the Venezuelan economy. However,
there are indications Venezuela is looking to shift its production and business away from the
United States. PDVSA sold its interest in one of its largest refineries to a U.S. company.” In
August 2006, Venezuela reached an agreement with China starting oil production at 100,000
barrels per day (bbl/d) and increasing to 500,000 by 2011.%° In addition, Venezuela and Ecuador
announced an agreement to build a refinery south of Quito, the first Venezuelan refinery outside
its country, the U.S., or Virgin Islands.”” With no expected increase in its oil production
capacity, Venezuela’s recent business ventures with other countries ultimately means less

Venezuelan oil will reach the United States.



Chapter 3

Defining how much oil

Before determining a policy towards Venezuela, the amount of oil must be defined.
Specifically, how much Venezuelan oil will the U.S. have to supplant if an embargo or stoppage
occurs? Since 1993, U.S. imports of Venezuelan oil have averaged 1.4 mbd.?® This number not
only includes crude oil but also approximately 300,000 bbl/d of other refined products such as jet

fuel, heating oil, and asphalt.”

1.1 mbd|Crude Oil
35,000 bbl/d|Unfinished Oil
54000 bbl/d[Motor Gasoline Blending
Components
6000 bbl/d|Finished Motor Gasoline
36000 bbl/d|Jet Fuel
12000 bbl/d(Distillate Fuel Oil
16000 bbl/d|{Residual Fuel Oil
14000 bbl/d|{Asphalt and Road Oil
1.4 mbd|Total Crude Oil and Other
Products
Table 1. Avg. Total U.S. Crude Oil and Petroleum Products from Venezuela (1993-2008)30

The most significant impact to the U.S. would be a loss of Venezuelan crude oil. Venezuelan
crude oil is important because all U.S. imports are refined primarily in the Gulf Coast region and
specifically designed to handle Venezuela’s heavy crude varieties.”' CITGO, a wholly-owned
subsidiary of PAVSA, has the ability to refine 749,000 bbl/d in its Texas, Louisiana, and Illinois
plants.*”> The effects of Venezuelan oil products refined in Venezuela would likely have a

minimal effect on the U.S. and for the purpose of the paper will not be examined.



The 1.1 mbd of Venezuelan crude oil provides a starting point in defining the amount of
oil in question but requires further analysis. As represented in Venezuelan exports, refined crude
oil provides a plethora of products such as transportation fuels (diesel, gasoline, jet fuel), heating

oil, liquefied petroleum gases, lubricants, and even asphalt base.

Figure 1: Products Made From a Barrel of Crude Oil (Gallons)*

A single U.S. barrel of crude oil is 42 gallons and once refined, can provide over 44 gallons of
products.** The refined products, gasoline and diesel, account for approximately 64% (27
gallons) of one barrel of crude oil.>> While a loss of other refined products would affect the U.S.,
the focus of this paper will be limited to the two largest refined products, gasoline and diesel,
since these two products have a much higher economic impact than the others. Therefore, the
equivalent amount of oil in question is further reduced to 704,000 bbl/d or 29.7 million gallons
of fuel. These amounts provide the foundation to allow analysis of increased domestic and
foreign oil production, fuel conservation programs, and alternative fuels. However, more factors
must be considered when comparing different energy solutions.

The EIA forecasts Venezuela’s total oil production will remain between 2.5 and 2.8 mbd
until 2015 resulting in U.S. imports remaining relatively constant.’® These production levels are

expected to increase after 2015 to over 3 mbd by 2030 because it is assumed the Venezuelan



government will permit foreign investment into the oil sector and thus facilitate increases in
production.”” Assuming Venezuela does not change crude oil import levels to the U.S., the
704,000 bbl/d calculated is an adequate number for comparison until 2015. While the forecast
after 2015 assumes an additional Venezuelan production capacity of 500,000 bbl/d over current
levels, it cannot be determined from the EIA forecast if any of the additional capacity would be
imported to the U.S. Until further analysis is completed, 704,000 bbl/d will remain the assumed
amount between 2015-2030.

For comparative analysis, the barrels of oil or gallons of gasoline alone are an insufficient
number by themselves because not all crude oil is the same. Crude oil is generally defined by
two of its properties: viscosity and sulfur content. The term “heavy, medium, or light” oil refers
to its viscosity and is measured in terms of its specific gravity. The standard measurement for
the specific gravity is from the American Petroleum Institute (API) with light oil defined as an
API gravity greater than 31.1 degrees, middle oil between 22.3 and 31.1, and heavy oil being less
than 22.3.%® While Venezuela produces all different types of oil with an API gravity ranging
from 17.4 to 36.6, the majority of Venezuelan crude is considered heavy.”” The term “sweet” or
“sour” oil refers to the amount of sulfur in the oil. High sulfur content is undesirable since it
affects the refining process and product quality, resulting in higher production costs.*’
Venezuelan oil, depending upon the oil field, contains both sweet and sour crude.

These classifications are important since U.S. refineries are normally specifically
designed to handle certain gradients of crude oil. The majority of refineries in the U.S. can
process light, sweet crude oils, while a smaller fraction of refineries processing the heavy, high
sulfur crude oils, such as those produced in Venezuela.*' A refiner that normally processes a

lighter crude oil cannot refine an intermediate or heavy crude oil. Refineries that process



intermediate sour crude oil can process small quantities of heavy sour crude so long as it is
blended with a light sweet crude oil.** The refiners of heavy crude oil can refine lighter mixes of
crude oil, but as in the case of the PDVSA strike, these refiners preferred to blend the lighter mix
with an already available heavy crude oil.* A solution that includes the use of U.S. refineries
needs to ensure the heavy crude refineries can continue processing whether it be a lighter mix or
a blend with non-Venezuelan heavy crude oil.

When comparing oil production between Venezuela and other countries is based upon the
amount of gasoline and diesel produced from one barrel of crude oil, 704,000 barrels of Saudi
Arabian oil is the same amount as Venezuelan oil. However, energy content in a barrel of crude
oil is different than one from Mexico, Canada’s Tar Sands, or the North Slope of Alaska. If
Venezuela and Saudi Arabia each produced 704,000 bbl/d, their total energy content is different.
A barrel of Venezuelan oil contains 6.1 million BTUs while a barrel of Saudi Arabian oil
contains 5.8 million BTUs.* Energy comparison is necessary in order to compare crude oil to
alternative energy sources. Energy converted from a gallon of gasoline does not equate to a
gallon of liquid ethanol. A typical barrel of crude oil produces 20 gallons of gasoline and 7
gallons of diesel, while one gallon of gasoline averages 124,000 BTUs of energy with one gallon
of diesel producing 139,000 BTUs.*> Therefore, in one barrel of Venezuelan crude oil, gasoline
and diesel combine to produce approximately 3.45 million BTUs or 57% of its total energy.
When comparing energy content with alternative sources and using Venezuela’s adjusted output
of 704,000 bbl/d of crude oil, the total energy content must equate to approximately 3.8 trillion
BTUs per day of energy. With the problem now defined in terms of equivalent barrels of oil and
energy content, based upon consumption of gasoline and diesel, oil producing countries,

conservation programs, and alternatives can be adequately analyzed.



The economic cost of crude oil and its impact to the analysis is worthy of discussion.
This paper does not attempt to conduct a thorough economic analysis in order to determine
recommended solutions. When compared to other oil producing nations, the cost of gasoline
from Venezuela is relatively inexpensive for U.S. consumers. The primary factor behind its
cheaper cost is found in transportation costs. While it takes thirty to forty days for Middle East
oil to reach the U.S., Venezuelan oil can reach the Gulf Coast in only five days.*® As a result, it
will be very difficult to find sources of oil or alternative energy that is significantly cheaper than
Venezuelan oil. Gasoline prices are a function of multiple factors such as price per barrel,
transportation costs, refineries, and government taxes. This paper will analyze countries whose
transportation costs are comparable to the cost of importing Venezuelan oil. Therefore, when
looking for increased oil production, the countries analyzed will be limited to Canada, Mexico,
Brazil, and Ecuador.

Finally, alternative fuels are defined as methanol, denatured ethanol, and other alcohols,
separately or in mixtures of 85 percent by volume or more (or other percentage not less than 70
as determined by DOE rule) with gasoline or other fuels, compressed natural gas (CNG), liquid

natural gas (LNG), liquefied petroleum gas (LPG), hydrogen, coal-derived liquid fuels, fuels
other than alcohols derived from biological materials, electricity, or any other fuel determined to
be substantially not petroleum and yielding substantial energy security benefits and substantial
environmental benefits.”’ While there are several types of alternative fuels available, this paper
focuses on only ethanol since it accounts for over 90 percent of available biofuels.” Other
alternative fuels such as biodiesel, LPG, CNG, and LNG will not be specifically analyzed since
their expected future production levels is significantly less than the expected contribution of

ethanol.
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Chapter 4

Future QOil Production Sources

Canada

Canada provides a promising and possible solution to a loss of Venezuelan oil. Canada is
the United States’ number one customer in crude oil, accounting for 18 percent of U.S. net
imports and 12 percent of U.S. crude oil supply.49 Since 2007, imports of Canadian crude oil
increased from 1.4 mbd to 1.8 mbd™ accounting for 99 percent of Canadian oil exports.”!
Canada’s overall oil production is expected to increase from 3.42 mbd in 2008 to 3.59 mbd in
2009.>* There are three major oil regions in Canada worth examining to determine possible areas
of increased oil production: Western Canada Sedimentary Basin, Alberta Oil Sands, and
Atlantic Off-Shore.

The conventional oil fields in Alberta, British Columbia, Saskatchewan, Manitoba, and
Northwest Territories comprise the Western Canada Sedimentary Basin (WCSB) and have been
the primary source of oil over the last five decades. However, Canadian conventional oil has
been on the decline since 1997 with the WCSB currently providing only 38 percent of Canada’s
total crude oil production as compared to 65 percent in 1999.°®> The Canadian Association of
Petroleum Producers forecasts conventional oil will decline from 1.09 mbd in 2004 to 726,000
bbl/d in 2015 unless future technology can extract more oil.>* Only 27 percent of the estimated
216 billion barrels in conventional oil is considered recoverable using current technologies.>

Canada has three major offshore oil fields along its Atlantic coast, while its government
currently bans offshore drilling along its Pacific Coast. The largest offshore field, Hibernia, is

located approximately 180 miles off Newfoundland and produces approximately 135,000 bbl/d.*
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The other two fields, White Rose and Terra Nova, are located adjacent to Hibernia and each
produce approximately 116,000 bbl/d.”” Canada continues to expand its Atlantic offshore
drilling with a 2008 agreement with Chevron on drilling the Hebron field, which is estimated to
have between 400 to 700 million barrels of oil.”®

The Alberta oil sands currently accounts for 46 percent of Canada’s total oil production.”
Oil sands, also known as tar sands, are a mixture of organic matter, quartz sand, bitumen, silt,
clay, and water.®® Bitumen, a very viscous oil (API less than 10 degrees) with high sulfur
content, is removed through either surface mining or heating it in place. Through surface
mining, the oil sands are removed and transported to a facility where it is pulverized and mixed
into a slurry. Ninety percent of the bitumen is removed during this process.®’ During the heating
extraction process, heated water (75 degrees Fahrenheit) and chemicals are used to separate the
bitumen from the oil sands. The bitumen is sold as either raw bitumen blended with a diluent for
transport or as a synthetic crude oil (syncrude).*

In 2005, mining oil sands production was 572,000 bbl/d with the heating extraction
process producing 528,000 bbl/d. The heating process production is expected to increase even
further to 926,000 bbl/d by 2012. Oil sands production is expected to rise from 1.2 mbd to 2.8
mbd by 2015, which could easily compensate for the loss of 704,000 barrels of Venezuelan oil.*
Most forecasters of world oil markets estimate that Canadian oil sands will become an
increasingly important component of the world supply and by 2030 will be producing almost 3.4
mbd, accounting for 30 percent of U.S. oil imports.** The U.S. infrastructure is currently well-
positioned to receive Canada’s oil sands. Using pipelines originally created to carry U.S. oil to

Canada, oil sands are now moving in the opposite direction and reaching as far as southeast

Texas, where a large majority of petrochemical plants and refineries are located.®® The U.S.
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refinery capacity is expected to increase from 16.9 mbd in 2004 to 19.3 mbd in 2030, which still
may not be enough to handle the expected increased amounts of Canadian oil.*

While Canada’s oil sands appear to be a panacea for a loss to Venezuelan oil, its
importation poses significant political and environmental problems for the U.S. Oil sands, when
refined, produce three times more carbon dioxide per barrel than contained in a barrel of
conventional 0il.*” The refining of oil sands in Canada is expected to account for half of its
carbon dioxide emissions by 2010.°® Importing and refining Canadian oil sands will only
increase the amount of greenhouse gases emissions produced by the U.S. Due to concern over
greenhouse gases, the 2007 Energy and Independence Security Act (EISA) included a provision
which prevents the U.S. Air Force from developing coal to liquid fuels. Authors of the bill
categorize Canadian oil sands under the same provision, which would prevent the U.S. military
from purchasing Canadian oil sand syncrude.®” With the U.S. military being the largest domestic
consumer of oil, purchasing 136 million barrels worldwide in fiscal year 2007, the impact of

EISA will present challenges for the U.S. if ever placed in a position of supplanting Venezuelan

0il.7°

Mexico

Mexico currently ranks second behind Canada in U.S. oil imports. Since 2003, Mexico
exported an average of 1.5 mbd in crude oil (less refined products) to the U.S.”" Like Venezuela,
the oil relationship between the U.S. and Mexico is one of mutual convenience. Over eighty
percent of Mexico’s total crude oil production is located on its Gulf Coast and the close
proximity of U.S. refineries provides both countries an opportune client.”” The Cantarell oil

field, located in the Gulf of Campeche, is considered one of the largest oil fields in the world.
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Cantarell began production in 1979 and levels immediately began to decline due to lowering
reservoir pressure. In 1997, after injecting nitrogen to raise extraction pressure, oil production
temporarily increased with production levels in 2004 doubling the 1995 levels.”” However, this
year also marked a peak of its production at 2.1 mbd.”* The same nitrogen extraction method
used in Cantarell was tried on Mexico’s other oil fields with some success. The Ku-Maloob-
Zaap oil complex increased oil production by 120,000 bbl/d and Mexico expects to increase
production from 403,000 bbl/d to 800,000 bbl/d by 2010.” However, this level of increased
production would only be offsetting the declines in the Cantarell field and does not contribute to
an overall increased production capacity.

The biggest obstacle to Mexican oil production is the government control of the oil
sector. In 1938, the Mexican government nationalized the U.S., British, and Dutch oil
companies into Petroleos Mexicanos (PEMEX), and today turns 61 percent of its revenues over
to the government, accounting for 40 percent of Mexico’s budget.”® Despite the high gasoline
prices during the first half of 2008, PEMEX reported a $1.7 billion dollar loss.”” Even if Mexico
identified additional oil reserves, PEMEX’s dilapidated infrastructure cannot support an increase
in oil production. In order to modernize its refineries and pipelines, PEMEX requires $9 billion
dollars before it can even consider exploration.” Additionally, the Mexican Constitution
prevents foreign oil companies from investing in PEMEX. Proponents of privatization,
including President Felipe Calderon and former President Vicente Fox, argue that unless the
government acts now to amend the Constitution, Mexico’s oil reserves will only last seven more
years.”

The current political situation in Mexico does not bode well for increased oil production

despite the opportunities of untapped oil reserves. Only 20 percent of Mexican territory has been
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comprehensively explored with a majority located in deep waters of the Gulf of Mexico.* While
there has been a public call to explore these deep water areas, experts agree that PEMEX does
not have the technical expertise or capital to drill these areas. PEMEX has identified a region
north of Mexico City as another area for future production. The Chincontepec project is
estimated to have 6.5 billion barrels in reserves, but the area is still in the early stages of
development with no firm date for production.®’ Additionally, there is debate as to the validity
of PEMEXs estimation of oil. Therefore, the prospect of Mexico increasing its oil production
looks bleak. While the U.S. could turn to Mexico to increase production in the past, this is not
the case today. Opportunities due exist in offshore oil areas and the Chincontepec projects, but
their future production is uncertain and years from becoming a reality. The U.S. cannot rely on
these projects as viable solutions to a loss of Venezuelan oil. Unless immediate and radical
changes to PEMEX and the Mexican Constitution are implemented, the U.S. should not depend
on Mexico to increase its oil production in order to supplant a Venezuelan loss. In fact, a future
long term loss of Venezuelan oil would only be exacerbated as Mexico’s imports to the U.S. will

likely decline.

Brazil

Brazil is the second largest producer of oil in South America after Venezuela. With 12.2
billion barrels of proven oil reserves, Brazil is currently producing 1.75 mbd of crude oil.**
Brazil’s crude oil fields are located offshore in water as deep as 18,000 feet. Brazilian oil
(known as Marlim crude) is similar to Venezuelan oil in terms of API (19.6 degrees,) yet its

sulfur content is lower. Recent discoveries in the Campos and Santos Basins are projected to

lead to additional production increases in the long term. The deepwater Santos basin contains
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the Tupi, lara, and Guara fields and expects to be producing a combined 300,000 bbl/d by
2012.% These fields are expected to produce oil and natural gas equivalent to 56 billion barrels
of crude oil.**

Since 2000, Brazil’s oil exports to the U.S. have increased from 51,000 bbl/d to almost
200,000 bbl/d.** The rise in Brazilian oil imports is due to Petrobras, the Brazilian state-owned
oil company, bringing three oil projects online in 2007 from the shallower Campos Basin,
contributing to an increase production of 460,000 bbl/d.*® Non-OPEC countries conventional
liquid production is expected to increase from 50 mbd by 2015 to 55 mbd by 2030.*” Brazil’s
contribution to this production (crude oil and ethanol) is projected to grow at an average annual
rate of 4.4 percent from 2005 to 2030, resulting in a production level of 3.8 mbd. *® Brazil’s
future oil consumption is expected to increase from 2.57 mbd in 2015 to 3.68 mbd by 2030,
leaving little available for export. ® Most likely, the amount available for export will be less
than 1.6 mbd and current importers of Brazilian oil like China, Europe, and the U.S. will be

vying for their portion. However, the U.S. is in a better position to receive a larger share due to

its ability to refine Brazilian oil.”

Ecuador

Ecuador ranks twelfth in U.S. oil imports but is the next largest Latin American exporter
behind Brazil.”! Ecuadorian exports to the U.S. have fluctuated since 2002 illustrating the
volatility and uncertainty of its crude oil. U.S. crude oil imports account for 50 percent of
Ecuador’s exports and have varied as low at 100,000 bbl/d in 2002 to as high 276,000 bbl/d in

2005.* The largest and most productive oil fields are located in the northeast part of the country
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providing heavy to medium sour crude varieties. These oil fields have been completely explored
with no new discovered areas of production.

There is one region, located in the Amazon, which provides an opportunity of additional
reserves. The Ishpingo-Tapococha-Tiputini (ITT) oil field has been estimated to have between
900 million and 1.2 billion barrels of oil and if fully developed could produce at least 190,000
bbl/d.”* The oil field is sparking domestic and international protests because it is located in
Yashuni National Park, a United Nations Biosphere Reserve, and home to some of the last
uncontacted indigenous people in the world, whose cultural survival may depend upon its
protection.”* Due to the outcry for preservation, Ecuadorian President Rafael Correa is willing to
prevent ITT’s development and forfeitures in an estimated $9 billion in revenues, so as long as
the international community compensates for this loss through measures such as debt
cancellation.” Correa’s proposal has been met with mixed results but countries such as Spain,
Norway, and Belgium have helped in sponsoring the initiative.”® Currently, ITT remains off-
limits to drilling.

If Ecuador did decide to reverse its decision and allow drilling of ITT, do not expect the
U.S. to reap any benefits from increased production. Brazil’s Petrobras and Andes Petroleum, a
consortium of China's National Petroleum Company, China Petrochemical Corporation and their
subsidiary PetroOriental, have expressed an interest in ITT if Ecuador decides to reverse its
decision.”” Additionally, the government controlled oil company, Petroecuador, seized
production assets of the U.S. oil company, Occidental Petroleum Corporation in 2006. The U.S.
company has launched an arbitration claim against the government in hopes of seeking

compensation for the takeover. The Occidental case complicates the United States’ relationship
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with Ecuador. Regardless of the outcome, any increased oil production available will not likely

reach U.S. shores and provide no compensation for a loss in Venezuelan oil.
Domestic Production

Between 2006 and 2030, U.S. crude oil production is expected to increase from 5.1 mbd,
peak in 2018 at 6.3 mbd, and then decline to 5.6 mbd.” However, U.S. consumption is expected
to increase from 20.7 mbd to 22 mbd by 2020.*° While nowhere near being energy independent,
the increase in domestic production is expected to maintain oil imports approximately steady
until 2030. U.S. petroleum import dependence will fall from nearly 60 percent in 2006 to 54

100

percent by 2030.” " The bulk of domestic production increase is expected from the Gulf of
Mexico offshore drilling, along with increasing bio-fuel coal-to-liquid (CTL) production.*”*

Oil production in the Gulf of Mexico is expected to increase from 1.3 mbd to 2.2 mbd by
2030. Deepwater oil production will have the most significant contribution to the increase
reaching a peak of 2 mbd in 2019. Production in the shallower Gulf waters will decline from
350,000 bbl/d to 230,000 bbl/d in 2030."” Alaska is an area where future U.S. production will
see increases in offshore production, but overall the production will decline by 2030. Alaska
crude oil production is expected to decline from 741,000 bbl/d to 520,000 bbl/d by 2014."*
After 2014, offshore development off Alaska’s North Slope is expected to increase total crude oil
production from 520,000 bbl/d to 700,000 bbl/d by 2020, before declining to 300,000 bbl/d by
2030."”

Alaska’s future oil production does not include the Arctic National Wildlife Refuge

(ANWR). Oil production in ANWR has long been debated as a possible source of oil. Federal

law currently prohibits the development of oil and natural gas within ANWR. Due to public
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concerns over a perceived over-reliance on foreign oil, Senator Ted Stevens requested the EIA to
assess crude oil production if ANWR was immediately opened to drilling.'” Assuming that
enactment of legislation in 2008 would allow drilling, EIA anticipated the first production would

107

begin in 2018.” The EIA estimates there is between 5.7 and 16.0 billion barrels of recoverable
oil available in ANWR." Using the mean case in the analysis, EIA predicts that by 2020, oil
production in ANWR would be 200,000 bbl/d increasing Alaska’s crude oil production to
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900,000 bbl/d.” Oil production in ANWR would be expected to increase to 780,000 bbl/d by

110

2027 before declining to 710,000 bbl/d by 2030.” If ANWR is included in future U.S.

production, then U.S. imports of crude oil falls to 48 percent by 2024 before increasing to 51
percent by 2030 (compared to 54% without ANWR oil).""

In addition to ANWR, there are other areas in the U.S. that can provide additional oil.
The National Petroleum Reserve Alaska (NPRA), located in the northwest part of the state, is
estimated to have between 6.7 and 15.0 billion barrels of oil."** In July 2007, the U.S. Bureau of
Land Management opened the northeast portion of NPRA to drilling. It is estimated that
production in NRPA could begin as early as 2012."° However, no analysis has been conducted
to date on estimated daily production levels and like ANWR are not included in future oil
production forecasts. Additionally, the United States Geologic Survey (USGS) also revised its
estimates on oil reserves located in Montana and South Dakota. When compared to ANWR and
NPRA, the Bakken Formation would provide an insignificant amount of oil, with the USGS
assessing only 3.65 billion barrels of undiscovered oil."**

Any forecasted increase in U.S. crude oil production will only meet the demands of

domestic consumption and will not provide a surplus to compensate for Venezuelan oil. ANWR,

with a projected production level of 900,000 bbl/d, is a credible solution to a loss of Venezuelan
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oil. However, if ANWR were immediately opened to permit drilling, then the U.S. could
possibly begin to compensate for a loss of VVenezuelan oil, but not until at least 2025. With
considerable public and congressional opposition to drilling in ANWR because of its impact to
the environment, the likelihood of ANWR contributing to U.S. production within the next two

decades is unlikely.
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Chapter 5

Ethanol

Ethanol and biodiesel are expected to comprise a larger percentage of transportation fuels
over the next two decades. By 2030, ethanol and biodiesel are forecasted to contribute an
equivalent 2.05 mbd of crude oil to the United States’ 21.6 mbd consumption of liquid fuels.'"”
Ethanol and biodiesel consumption will increase to 3.4 quadrillion BTUs by 2030 growing 3.3
percent per year.''® Ethanol blended fuel comprised 4 percent of the motor gasoline pool in 2006
and is expected to increase to 15.8 percent of the total motor gasoline pool in 2030."” Ethanol is
a fuel made from almost any plant material such as corn, sugarcane, even yams and contains the

same chemical compound that is found in alcohol.'"®

Over 99 percent of ethanol produced in the
U.S. is mixed to make E10, a fuel containing 10 percent ethanol and 90 percent gasoline.'"” E85,
a fuel containing a mixture of 15 percent gasoline and 85 percent ethanol, is also available in the
U.S.."*® However, E85 can only be used by flex fuel vehicles (FFV) which engines are

121
1.

specifically designed to handle the higher concentration of ethano FFVs vehicle sales are

expected to increase from 454,600 vehicles in 2006 to 2.7 million vehicles by 2030.'*

The U.S. is the world’s largest producer and consumer of ethanol blended fuel consuming
approximately 5.4 million gallons in 2006.' The Energy Policy Act of 2005 established a
Renewable Fuel Standard (RFS) requiring a dedicated amount of renewable fuel be blended with

gasoline such that by 2012, 7.5 billion gallons of fuel meet this requirement.'*

The majority of
this fuel was expected to be made from corn ethanol.'® The Energy Independence and Security
Act (EISA) of 2007 expanded the requirement such that by 2022, 36 billon gallons of

transportation fuel will require domestically produced renewable fuels.'*® Of the 36 billion
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gallons, 21 billons gallons must be “from feedstocks other than corn starch and having 50%
lower lifecycle emissions than petroleum fuels.”'?” While there may be an increase in U.S.
produced renewable fuels, the expected U.S. liquid energy consumption of 21.6 mbd in 2030
includes the EISA 2007 requirements for increased renewable fuels such as ethanol and
biodiesel.'*® Therefore, to account for the loss of Venezuelan oil, a solution would require the
U.S. to produce more renewable fuels than 36 billion gallons or look for non-domestic sources.

The United States and Brazil together produce 70 percent of the world’s ethanol.'*’ The
overwhelming majority of ethanol produced in Brazil is from sugarcane. Brazil is forecasted to
produce 530,000 bbl/d of ethanol in 2009 but currently exports 86,000 bbl/d."** In 2007, the
U.S. imported 12,000 bbl/d of pure ethanol down from the previous year’s 30,000 bbl/d."*! In
2006, members (