Methyl Tertiary -Butyl Ether (MTBE):
Conditions Affecting the Domestic Industry

Investigation No. 332-404

Publication 3231 September 1999

U.S. International Trade Commission

Washington, DC 20436



U.S. International Trade Commission

COMMISSIONERS

Lynn M. Bragg, Chairman*
Marcia E. Miller, Vice Chairman
Carol T. Crawford
Jennifer A. Hillman
Stephen Koplan
Thelma J. Askey

Robert A. Rogowsky
Director of Operations

Vern Simpson
Director of Industries

This report was principally prepared by:
Elizabeth R. Nesbitt, Project Leader
Nesbhitt@usitc.gov
Christopher RobinsqgriDeputy Project Leader
Raymond L. Cantrell, Cynthia B. Foreso, Kathleen Lahey

and Joann Tortorice
Office of Industries

and
Nancy Benjamin, Michael J. Ferrantino, and James Tsao
Office of Economics

Tina Potuto and Thomas Felton
Office of the General Counsel

With assistance from:
Brenda Carroll, Larry Johnson, Aimison Jonnard, and Eric Land
Primary reviewers:
Richard Brown and Mark Paulson

Technical Editor:
Louise Burghart

Under the supervision of:
John J. Gersic
Chief, Energy, Chemicals, and Textiles Division

Address all communications to
Secretary to the Commission
United States International Trade Commission
Washington, DC 20436
www.usitc.gov

1
Chairman Lynn M. Bragg did not participate in this investigation.



ITC READER SATISFACTION SURVEY
Methyl Tertiary-Butyl Ether (MTBE): Conditions Affecting
the Domestic Industry

The U.S. International Trade Commission (ITC) is interested in your voluntary comments
(burden < 15 minutes) to help us assess the value and quality of our reports, and to assist us in
improving future products. Please return survey by fax (202-205-3161) or by mail to the ITC.

Your name and title (please print; responses below not for attribution):

Please specify information in this report most useful to you/your organization:

Was any information missing that you consider important? Yes (specify below) No

If yes, please identify missing information and why it would be important or helpful to you:

Please assess the value of this ITC report (answer below by circling all that apply): SA—Strongly
Agree; A—Agree; N—No Opinion/Not Applicable; D—Disagree; SD—Strongly Disagree

P Report presents new facts, information, and/or data SA A N D SD
p Staff analysis adds value to facts, information, and/or data SA A N D SD
P Analysis is unique or ground breaking SA A N D SD
P Statistical data are useful to me/my organization SA A N D SD
P Subject matter and analysis are timely SA A N D SD
p ITC is the only or the preferred source of this information SA A N D SD

If not, please identify from what other source the information is available

Please evaluate the quality of this report (answer below by circling all that apply): SA—Strongly
Agree; A—Agree; N—No Opinion/Not Applicable; D—Disagree; SD—Strongly Disagree

P Written in clear and understandable manner SA A N D SD
P Report findings or executive summary address key issues SA A N D SD
P Figures, charts, graphs are helpful to understanding issue SA A N D SD
P Analysis throughout report answers key questions SA A N D SD
P Report references variety of primary and secondary sources SA A N D SD
P Sources are fully documented in text or footnotes SA A N D SD

Please provide further comment on any of the above performance measures, as appropriate:

Suggestions for improving this report and/or future reports:

Other topics/issues of interest or concern:

Please provide your Internet address and update your mailing address below, if applicable:

OMB No.: 3117-0188



UNITED STATES “ ‘ ‘ “
INTERNATIONAL TRADE COMMISSION
WASHINGTON, DC 20436 NO POSTAGE
NECESSARY
IF MAILED
OFFICIAL BUSINESS IN THE
PENALTY FOR PRIVATE, USE $300 UNITED STATES
]
]
]
]
]
]
BUSINESS REPLY MAIL N
FIRST CLASS PERMIT NO. 12840 WASHINGTON, DC I
]
POSTAGE WILL BE PAID BY ADDRESSEE |
]
U.S INTERNATIONAL TRADE COMMISSION [ ]
500 E STREET, SW. I
]
WASHINGTON, DC 20277-2840
]
ATTN: ]
OFFICE OF INDUSTRIES [

MTBE



U.S. International Trade Commission

Washington, DC 20436

Methyl Tertiary -Butyl Ether (MTBE):
Conditions Affecting the Domestic Industry

Publication 3231 4 September 1999



ABSTRACT

The U.S. International Trade Commission® instituted investigation No. 332-404, Methyl
Tertiary-Butyl Ether (MTBE): Conditions Affecting the Domestic Industry, under section 332(g) of the
Tariff Act of 1930 (19 U.S.C. 1332(g)) on January 27, 1999, following receipt of arequest from the
United States Trade Representative on December 23, 1998. Public notice of thisinvestigation was
posted in the Office of the Secretary, U.S. International Trade Commission, Washington, DC 20436,
and published in the Federal Register (64 F.R. 5312) of February 3, 1999. A public hearing was held
on April 1, 1999, in Washington, DC.

MTBE, formerly used primarily as an octane enhancer to replace the tetraethyllead phased out
of gasolinein the late 1970s and early 1980s, is now used mainly as an oxygenate blended with
gasoline to add sufficient oxygen to meet the oxygen requirements of the Clean Air Act Amendments of
1990. MTBE isused in about 84 percent of U.S. reformulated gasoline (RFG); fuel ethanol is used in
much of the remainder.

The United States is the world' s largest producer of MTBE, producing about 3.5 times morein
1998 than Saudi Arabia, the second largest producer. U.S. MTBE production, trade, and consumption
all increased during 1994-98. After increasing during 1994, U.S. production capacity remained
constant during 1995-98; U.S. capacity utilization rose steadily during 1994-97 to 86 percent before
declining to 81 percent in 1998. The United Statesis both the world' s largest importer and consumer
of MTBE. Saudi Arabia, the world’s largest exporter of MTBE, was the largest source of U.S. imports
during 1994-98. The next three largest sourcesin terms of quantity during those years were Canada,
the United Arab Emirates, and Venezuela (by 1998 ranking).

Government policiesin the United States and Saudi Arabia are considered by many to have
had a major impact on production, trade, and consumption of MTBE. For example, on the demand
side, the U.S. RFG and the California Air Resources Board Phase 2 programs are widely recognized as
the major factors influencing the increase in U.S. and global MTBE consumption. However, largely
because of the presence of MTBE in California water supplies, the Governor of Californiaissued an
order on March 25, 1999, to phase out MTBE in that State by December 31, 2002. Additionally, the
July 1999 report of the EPA’s “Blue Ribbon Panel on Oxygenatesin Gasoling” recommended reduced
use of MTBE in the United States, with efforts to curtail use to begin immediately.

On the supply side, Resolution No. 68, issued by the Council of Ministers of the Kingdom of
Saudi Arabia on November 25, 1992, implemented a 30-percent feedstock discount for domestic users
on liquefied gases, including butane (an input in MTBE production), based on their export price. The
butane discount, reportedly intended primarily to offset transportation costs incurred in exporting the
product and to peg the price of butane for all Saudi consumers at 70 percent of Saudi Aramco’s export
price, is said to be available to al companies operating in Saudi Arabia regardless of geographical
location or company ownership. The Saudi Basic Industries Corporation, a primarily state-held entity,
isthe main MTBE producer in Saudi Arabia, accounting for about 97 percent of total Saudi MTBE
production capacity through three joint-venture operations. Saudi MTBE is said to be primarily
intended for export.

The information and analysisin this report are for the purpose of this report only. Nothing in
this report should be construed as indicating how the Commission would find in an investigation
conducted under other statutory authority.

! Chairman Lynn M. Bragg did not participate in this investigation.
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Executive Summary

The U.S. International Trade Commission (Commission) instituted this investigation on
January 27, 1999, following receipt on December 23, 1998, of a letter from the United States
Trade Representative (USTR) requesting that the Commission conduct an investigation under
section 332 (g) of the Tariff Act of 1930 (19 U.S.C. 1332(g)) and provide a report concerning
conditions affecting the U.S. methy! tertiary-butyl ether (MTBE) industry. The Commission was
requested to provide the report within 9 months of receipt of the letter, or by September 23, 1999.

USTR requested that the Commission provide the following information in its report, to
the extent that such information is available:

(1) An overview of the global market for MTBE, including consumption, production,
capacity, and trade trends during 1994-98, emphasizing the United States and Saudi
Arabia

(2) A description of the domestic MTBE market, and the major factors affecting it,
including imports of MTBE, especially from Saudi Arabia.

(3) An overview of the current MTBE production processes, with information on costs of
production, including those of its major raw material components, and the principal
sources of these feedstocks in the United States, as well asin Saudi Arabia

(4) Profiles of the U.S. and Saudi Arabian MTBE industries and importers, including
information on their patterns of ownership and investment, as well as Government policies
affecting production, investment, and trade of MTBE. Examples of such policies would be
industrial policies, trade policies, and other governmental measures that may affect the
cost of raw materials, transportation, and other relevant competitive factors.

In the request letter, USTR noted that the United States is a significant producer and
consumer of MTBE, achemical used primarily as an oxygenate for gasoline. USTR stated that
U.S. producers of MTBE have expressed concerns about competitive conditions affecting their
industry, including increased MTBE imports from Saudi Arabia, and that the “producers believe
that these increased imports are the indirect result of the Saudi Arabian Government’ s provision of
butane feedstock to Saudi MTBE producers at a substantial discount to world market prices.”

Product Coverage

a MTBE is a synthetic organic chemica used primarily as an oxygenate. Oxygenates are
generally defined as any substances (usually ethers, such as MTBE, or acohols, such as
fuel ethanol) which, when added to gasoline, increase the amount of oxygen in that
gasoline blend. The use of oxygenates in the United States increased during the early
1990s largely as aresult of the Clean Air Act Amendments of 1990 (CAAA), which,
among other things, called for the addition of oxygen to gasoline to reduce carbon
monoxide emissions and other air pollutants. MTBE is used in over 85 percent of
reformulated gasoline (RFG); ethanal is used in much of the remainder. In turn, RFG
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accounts for about 30 percent of U.S. gasoline demand.?
World Overview

Major MTBE net exporters al have large production capacities, including, with one
exception, chemical plant production. Levels of domestic consumption in these countries
vary, but in all casesisrelatively small. Saudi Arabiaisthe world’slargest net exporter
of MTBE. Other mgjor net exporting nations for 1994-98 included Venezuela, the United
Arab Emirates, Malaysia, Canada, the Netherlands, France, and China.

Nations with nearly balanced MTBE trade have production limited to refineries and
generally do not have domestic oxygenate requirements. The majority of countries which
trade MTBE arein this group. These countries have awide variety of profiles in terms of
domestic production and use, but they share two common attributes: alack of large-scale
chemical plant MTBE production and relatively minor petroleum and natural gas
resources. This group of 21 countriesincludes Argentina, Brazil, most of both Eastern
and Western Europe, Japan, and Korea

Major MTBE importing countries vary, but al use MTBE domestically to address air-
quality concerns. The United Statesis the world’ s largest importer of MTBE. Other
major net importers include Finland, Italy, Taiwan, Thailand, Mexico, Denmark, Norway,
and Switzerland. In the larger countries, domestic production is substantial, athough
domestic demand, resulting from high levels of gasoline use and strict clean-air regulation,
has outpaced domestic supply.

U.S. MTBE Industry, Market, and Factors Affecting the Market

The U.S. MTBE industry isthe largest in the world. Its production of 186,400 barrels per
day in 1998 was about 3.5 times more than the production volume of Saudi Arabia, the
next largest producer. Construction of new domestic production facilities in the United
States, however, has been discouraged by uncertainty concerning future U.S. consumption
and recent increases in global production capacity.

The U.S. MTBE market is aso the largest in the world, primarily because of the

U.S. position as the world's largest gasoline market and U.S. regulations mandating a
minimum oxygen content for much of this gasoline. The oxygenated gasoline and RFG
programs, implemented under the CAAA, and the California Air Resources Board
(CARB) Phase 2 gasoline program were largely responsible for the significant growth in
U.S. consumption of MTBE during much of the 1990s.

2 Reformulated gasoline must contain at least 2 percent oxygen by weight and no more
than 1 percent benzene by volume.
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Prices varied greatly throughout 1994-98, depending on input costs, supply, and use. U.S.
prices for MTBE rose substantially during 1994, largely because of an independent
increase in methanol prices, but aso because they were supported by strong MTBE
demand. During 1997-98, however, they declined by 23 percent because of a number of
factors, most notably the 37 percent decline in the price of crude petroleum.

Transportation Costs

Practically al of the MTBE both produced and consumed domestically is transported
between U.S. coasts by ships;® imported MTBE is transported similarly to either coast.
U.S. shippers generally pay higher freight rates on a per-mile basis than foreign shippers.
U.S. producers must use U.S.-flag Jones Act * vessels for cargo shipped between

U.S. ports. U.S. industry representatives have indicated that they believe the Jones Act
makes it less profitable for them to compete in the U.S. west coast market (the destination
for most imported Arabian Gulf MTBE). Moreover, total shipping costs for U.S. MTBE
shipped from the gulf coast to the west coast are higher than costs for MTBE shipped to
the east coast because of the distance involved.

Government Policies

The magjority of respondents to the Commission’s questionnaire, as well as industry
officials interviewed, cited U.S. and Saudi Arabian government policies as having the
greatest effect on both the current and future competitive conditions in the global market;
policies specifically cited by industry representatives were the CAAA, the Jones Act, and
the ethanol tax credit, and Saudi Arabian feedstock pricing policies. Other factors
considered by the respondents to have a significant impact on current and future
competitiveness were U.S. imports of MTBE and health/environmental concerns.

Widespread use of MTBE as an oxygenate in gasoline largely resulted from new air-
quality standards mandated by amendments enacted in 1990 to the Clean Air Act. The
Clean Air Act, initialy enacted in 1963 and significantly amended in 1990 by the CAAA,
addresses air quality, defines certain pollutants, and sets air-quality standards. The Clean
Air Act is administered principally by the Environmental Protection Agency (EPA) in
conjunction with the States. The CAAA represented a major amendment of the Clean Air
Act, and imposed considerable new standards on motor vehicle emissions designed to meet
air quality objectives. The CAAA’s goals with respect to motor vehicle emissions
included: (1) the removal of lead from gasoline; (2) the reduction of carbon monoxide
emissions from the burning of gasoline by cars and light trucks; and (3) the reduction of

3 USITC fieldwork in the United States; telephone interviews with industry sources,

Aug. 18, 1999. Barges are generally used when the distance to be shipped is short (i.e., in
the local area).

* Section 27 of the Merchant Marine Act of 1920, commonly referred to as the Jones Act,
prohibits merchandise from being transported by water between U.S. ports “in any other
vessel than avessal built in and documented under the laws of the United States and owned
by persons who are citizens of the United States.”
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volatile organic compound emissions and toxic air pollutants from the burning of gasoline.

The Clean Air Act aso permits a State to receive awaiver from the Federal fuel
requirements if the State adopts its own standards that are at least as strict as the Federal
standards. Californiareceived such awaiver in 1994 and established its own emission
standards, introducing CARB Phase 2 RFG in 1996. Thiswaiver affords Californiathe
authority to control or prohibit the use of any fuel additive.

Two late-breaking events may presage a mgjor change in government policy in the United
States concerning MTBE: (1) the issuance of an executive order on March 25, 1999, by
the Governor of California requiring the phaseout of MTBE in California by the end of the
year 2002, largely because of concerns about ground water contamination; and (2) the
July 1999 report of the EPA’s“Blue Ribbon Panel on Oxygenates in Gasoline”
recommending the reduced use of MTBE in the United States, with efforts to curtail useto
begin immediately.

Health and Environmental Concerns

MTBE was discovered in California drinking wells in the mid-1990s. The contamination
reportedly occurred as a result of the migration of MTBE from leaking underground
gasoline storage tanks to nearby ground water. In 1997, the City of Santa Monica, CA,
closed over haf of its public drinking wells owing to contamination by MTBE. That same
year, MTBE was found in several Californialakes and reservoirs, where the chemical was
said to be leaking from two-stroke engines on motorboats and jet skis. In addition to
Cdlifornia, MTBE has been detected in the public water systems of at least 10 east coast
States.

In November 1998, the EPA assembled a panel of outside experts, the Blue Ribbon Panel
on Oxygenates in Gasoline, to review the health concerns associated with MTBE
contamination of water and evaluate the efficacy of available oxygenates in maintaining
clean-air standards in the United States. On July 27, 1999, the Panel presented its
recommendations on domestic oxygenate use to EPA. In its recommendations, the Panel
requested that EPA work with Congress and individual States to implement a four-part
reform package, which would “simultaneously maintain air quality benefits while
enhancing water quality protection and assuring a stable fuel supply at reasonable cost.”
Among other things, the Panel recommended that use of MTBE in the United States be
reduced “substantially” and that Congress act to remove the current Clean Air Act
requirement —.e., that 2 percent of RFG, by weight, consist of oxygen.

Companies are aready researching possible options as to aternative products or
alternative uses for existing equipment. Some options reportedly under consideration
include the production of aternative blending components such as isooctane or, in some
cases, the production of altogether different products. One industry source suggested that
if MTBE were to be banned, refiners would add more aromatic blending components, often
considered undesirable and currently reduced in volume and effect by the use of MTBE, to
offset any octane reduction.

Substitute Products
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Alternatives for MTBE as an oxygenate and as an octane enhancer include fuel ethanol,
ETBE, TAME, and other chemical compounds such as TBA. Ethanol is considered to be
the mogt likely alternative oxygenate, especially if an oxygenate waiver is not granted,
because it is environmentally friendly, achieves an octane rating desired by most
consumers, and is arenewable energy source. However, ethanol absorbs water in the
normally used petroleum products distribution and storage systems, keeping the water
trapped in the fuel mixture and, thus, requires a different transportation and blending
infrastructure than MTBE. ETBE could aso be a replacement for MTBE because of its
low Reid Vapor Pressure, excellent octane enhancement properties, reduced sulfur content,
handling advantages, and high renewable component.

The Saudi Arabian Industry and Market
Production Capacity

The Saudi Basic Industries Corporation (SABIC) is the main producer of MTBE in Saudi
Arabia, with total MTBE production capacity of about 63,000 barrels per day as of 1997
through three joint-venture operations. SABIC is primarily a state-held entity, with the
Government of Saudi Arabia holding 70 percent of the company’s stock and the remaining
shares owned by “citizens of Saudi Arabia and other Gulf Cooperation States.”

Alujain Corp. a private-sector company in Saudi Arabia, announced plansin 1997 for
bringing another MTBE plant onstream in Saudi Arabia by the year 2000 in conjunction
with Ecofuel (asubsidiary of ENI of Italy) and Neste Oy (Finland). However, these plans
have been put on hold indefinitely because of the high level of current production capacity
for MTBE worldwide and the decision in Californiato ban the use of MTBE.

Production, Trade, and Consumption of MTBE

Annual MTBE production during 1994-96 averaged about 47,000 barrels per day,
approaching about 63,000 barrels per day in 1998 as a result of the startup of the latest
production facility in 1997. According to SABIC, Saudi Arabiaimported no MTBE
during 1994-98 and “levels of exports on average were roughly comparable to levels of
production” in those years. SABIC states that annual consumption of MTBE in Saudi
Arabia during 1994-95 was “negligible,” growing to between 349 and 1,047 barrels per
day during 1996-97 and then to around 2,327 barrels per day in 1998.

Government Policies

Feedstocks and Pricing

J

Resolution No. 68, issued by the Council of Ministers of the Kingdom of Saudi Arabiaon
November 25, 1992, states that “ granting national industries using liquid gases (butane-
propane-natural gasoline) a 30 percent discount of the lowest international price obtained
by the exporting party in any quarterly period from any overseas consumer is hereby
approved.” SABIC notesin its submission that the price is an “ adjusted price, based on
the export price of the applicable liquid gas’ that is available to al consumers of liquefied
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gasesin Saudi Arabiaregardless of their geographical location or company ownership.
The resolution was reportedly prompted by several reasons, including efforts to allow for
the offset of transportation costs typically incurred in exporting the butane and efforts to
“uniformly peg” the price at a particular level for al usersin Saudi Arabia.

Feedstock costs represent a significant portion of MTBE production costs and, hence,
feedstock prices can be one of the deciding factors as to whether a project is considered to
be competitive. A representative of SABIC noted in 1997 that SABIC “derivesa’clear
feedstock advantage’ from the access it has to low-priced raw materialsin Saudi Arabia,”
allowing the company to be “more flexible with its profit margin for petrochemicals,” but
he added that “thisis only alimited cushion against the effects of the petrochemical
industry cycle” and that “ SABIC is not immune to market forces.”

Investment climate

J

Industry representatives operating in Saudi Arabiainterviewed by the Commission did not
identify any Government policiesin Saudi Arabiathat would prevent a company from
establishing operationsin the Kingdom. Investment incentives offered (e.g., tax holidays
and interest-free loans) are said to accrue only to firms “with at least 25 percent Saudi
ownership,” thereby favoring the formation of joint ventures. When the high incidence of
joint ventures in the Saudi Arabian MTBE industry was discussed among industry
representatives of some of the joint-venture partners and others, the primary reason stated
for the joint ventures was areduction in risk, especidly financid risk, by the shareholders.
Other reasons cited by industry sources include assistance with local regulations and
access to an established infrastructure.

WTO Accession

J

Saudi Arabia has been seeking accession to the WTO since 1995, in continuation of its
efforts begun in 1993 to join the General Agreement on Tariffs and Trade, and, according
to USTR, one of the issues raised in the context of the accession negotiations has been dual
pricing. Under dua pricing, the domestic price of a product is set by the government at a
level lower than the export price. Some sources consider the Saudi 30-percent feedstock
discount to be aform of dual pricing, which under some circumstances or conditions may
be considered asubsidy. USTR indicates that the issue of whether this pricing program
congtitutes a subsidy is being considered in the context of the accession negotiations. Itis
unclear whether investment incentive programs and feedstock discounts will continue if
Saudi Arabia accedesto the WTO. In the meantime, Saudi Arabiais reportedly
addressing some of the issues raised, including the investment issues.
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CHAPTER |
INTRODUCTION

Purpose and Scope of Study

On December 23, 1998, the Commission received aletter from the United States Trade
Representative (USTR) requesting that the Commission institute a factfinding investigation under
section 332(g) of the Tariff Act of 1930 of conditions affecting the U.S. methyl tertiary-butyl ether
(MTBE) industry.! The Commission was requested to provide the study within 9 months of receipt
of the letter, or by September 23, 1999.

In the letter, the Commission was asked to provide the following information, to the extent
that such information is availlable:

(1) An overview of the global market for MTBE, including consumption, production,
capacity, and trade trends during 1994-98, emphasizing the United States and Saudi
Arabia

(2) A description of the domestic MTBE market, and the major factors affecting it,
including imports of MTBE, especially from Saudi Arabia.

(3) An overview of the current MTBE production processes, with information on costs of
production, including those of its major raw material components, and the principal
sources of these feedstocks in the United States, as well asin Saudi Arabia

(4) Profiles of the U.S. and Saudi Arabian MTBE industries and importers, including
information on their patterns of ownership and investment, as well as government policies
affecting production, investment, and trade of MTBE. Examples of such policies would be
industrial policies, trade policies, and other governmental measures that may affect the
cost of raw materials, transportation, and other relevant competitive factors.

In the request letter, USTR noted that the United States is a significant producer and
consumer of MTBE, achemical used primarily as an oxygenate for gasoline. USTR stated that
U.S. producers of MTBE have expressed concerns about competitive conditions affecting their
industry, including increased MTBE imports from Saudi Arabia, and that “these producers believe
that these increased imports are the indirect result of the Saudi Arabian government’s provision of
butane feedstock to domestic MTBE producers at a substantial discount to world market prices.”

Public notice of thisinvestigation was posted in the Office of the Secretary,
U.S. International Trade Commission, Washington, DC 20436, and published in the Federal

! The request from USTR is reproduced in full in appendix A.
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Register (64 F.R. 5312) of February 3, 1999.2 A public hearing, at which all interested parties
were permitted to present testimony regarding this investigation, was held on April 1, 1999, in
Washington, DC.2

Product Coverage

MTBE, acolorless, flammable liquid with a strong odor, is a synthetic organic chemical
used primarily as an oxygenate. Oxygenates are generally defined as any substances (usually
ethers, such as MTBE, or acohols, such as fuel ethanol) which, when added to gasoline, increase
the amount of oxygen in the gasoline.* The Clean Air Act Amendments of 1990 (CAAA) called
for, among other things, the addition of oxygen to gasoline to reduce carbon monoxide emissions
and other air pollutants.” Oxygenates are blended with gasoline to produce the desired oxygen
concentration required by the CAAA.

MTBE was formerly used mainly as an octane enhancer® to replace the tetraethyllead that
was phased out of gasoline in the late 1970s and early 1980s.” Although MTBE till has octane-
enhancing properties, its main use now is as an oxygenate in gasoline blending in the United States,
accounting for about 80 percent of U.S. oxygenate use (fuel ethanol accounts for much of the
remaining 20 percent).

MTBE's properties aso lead to secondary effects. For example, MTBE acts as a diluent
in the gasoline, reducing the absolute amount of certain gasoline components—for example,
aromatics such as benzene®- that are considered toxic air pollutants and, in some cases, are
carcinogenic.” MTBE also acts as a marker for gasoline spills (i.e., those searching for gasoline

2 The noticeisincluded in appendix B.

3 A list of witnesses who testified at the hearing is presented in appendix C.

4 U.S. Department of Energy (U.S. DOE), Energy Information Administration,
“Glossary,” found at http://mww.eia.doe.gov/emeu/perfpro/glossary.html, retrieved May 31,
1999.

® The CAAA will be discussed in more detail in chapter 111 in the section entitled
Government Palicies.

% Octane enhancers, as defined by the U.S. DOE, are added to gasolines to control engine
preignition or "knocking" by slowing combustion rates. “Glossary,” dated 1994, found at
http://mww.eia.doe.gov/emeu/rtecs glossary.html, retrieved July 23, 1999.

" Cdlifornia Energy Commission, Supply and Cost of Alternatives to MTBE in Gasoline,
Feb. 1999, Staff Report, p. 1, and California Air Resources Board, An Overview of the Use of
Oxygenates in Gasoline, Sept. 1998, p. 1.

8 The U.S. Department of Energy defines aromatics as “ very reactive hydrocarbons that
tend to be relatively uncommon in crude oil (typically 10 percent or less). However, light
aromatics increase octane number in gasoline, and consequently are deliberately created by
steam reforming of naphtha” U.S. DOE, “GG Appendix A on Emissions Coefficients/rev
10/12,” undated; found at http://www.eia.doe.gov/oi af/1605/87-92rpt/, retrieved on June 4,
1999.

® DeWitt & Co., Inc., MTBE and Oxygenates, 1998 Annual, p. 45; Reformulated Gasoline
Complex Model, dated Aug. 21, 1998, found at http://mww.eia.doe.gov/

(continued...)
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spills will often test for MTBE).*

Other oxygenates currently used in the United States include fuel ethanol, and ethers such
as ethyl tertiary-butyl ether (ETBE) and tertiary-amyl methyl ether (TAME). The advantages and
disadvantages of each as substitutes for MTBE in the United States are discussed in more detail in
chapter 111 of the report.

Study Approach and Organization

The Commission obtained information from a variety of sources. In addition to conducting
aliterature search of industry and Government publications, the Commission also conducted
telephone and field interviews to obtain firsthand information about the MTBE industry. These
interviews were with representatives of (1) domestic and foreign companies that produce and/or
purchase MTBE and/or its feedstocks; (2) domestic companies that produce and/or purchase fuel
ethanol, ETBE, TAME, or other substitutes for MTBE; (3) principal trade associations; (4) U.S.
and foreign governments; and (5) major private and governmental research groups. The
Commission also obtained information from submissions from interested parties and from a public
hearing held at the Commission on April 1, 1999. Information was a so obtained from
independent consulting firms. In some cases, especialy when official statistics are not available,
data from several sources are presented for purposes of comparison. The data and information
collected were compiled so as to present a qualitative assessment of the conditions affecting MTBE
producersin the U.S. and global markets.

Data were also obtained from questionnaires sent to 21 producers and 11 purchasers of
MTBE in the United States. These firms accounted for about 95 percent of U.S. MTBE
production during 1994-98 and about 90 percent of U.S. imports (several U.S. producers aso

9 (...continued)
emeu/steo/pub/special/rfgl.html, retrieved May 31, 1999; “ Achieving Clean Air and Clean
Water: The Report of the Blue Ribbon Panel on Oxygenates in Gasoline,” dated July 27,
1999, slide number 12; U.S. DOE, Demand and Price Outlook for Phase 2 Reformulated
Gasoline, 2000, dated Apr. 8, 1999, found at http://www.eia.doe.gov/emeu/steo/pub/
special/rfgd.html, retrieved May 31, 1999. The last source presents the following example of
the dilution effect: “Adding 11 gallons of MTBE to 89 gallons of conventional gasoline with
32 volume percent aromatics will result in a blend with 28.5 volume percent aromatics (or
30 volume percent aromatics when diluted with 6 volume percent fuel ethanol).” Effortsto
reduce toxic air pollutants include efforts to reduce the concentration of aromaticsin
gasoline.

0 yUSITC fieldwork in the United States, Feb. 8-12, 1999; Roland Blassnig, “Canadian
Company Seeks $970 Million in Damages for California Ban on MTBE,” International
Environment Reporter, June 23, 1999, pp. 524-525. The article states that “the detection of
MTBE in water is often the first and sometimes the only evidence of gasoline
contamination.” It also states that “for every gallon of MTBE found in the environment,
another eight gallons of other gasoline components are released into the environment.”
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reportedly purchased imported MTBE during this time period). All 32 firms responded to the
guestionnaires.

The remainder of this chapter consists of an overview of the production processes used to
manufacture MTBE. Chapter 1l provides an overview of the world market for MTBE, presenting
information on major world producers and consumers. Chapters |1l and IV present industry and
market profiles for the U.S. and Saudi Arabian MTBE industries, respectively, including
information on average MTBE production costs for each country. MTBE production, trade, and
consumption trends for each industry are presented and reasons for the trends are discussed.
Moreover, information regarding potential substitutes for MTBE in the United States, including
sources of the products, their availability, and their substitutability is presented. Country- or
regional -specific Government policies affecting the production, consumption, and trade of MTBE
and its inputs, including butane, are also discussed in chapters 111 and V.

A glossary is presented in appendix D, and a more detailed discussion of MTBE
production processes appears in appendix E. Appendix F consists of a discussion of production
and consumption trends for the mgjor MTBE inputs. Appendix G contains information regarding
U.S. tariff treatment and trade investigations and, expanding the discussion in the Government
policies section, a summary of events related to MTBE use in the United States is presented in
appendix H. Following the copy of the official submission to the Commission on behalf of the
Saudi Basic Industries Corporation (SABIC) and SABIC Americas, in appendix I, isinformation
regarding recent legidation introduced in the United States regarding MTBE, in appendix J.

M TBE Production Processes

MTBE is produced worldwide by reacting methanol with isobutylene* Severa
companies license MTBE reaction technology worldwide.™

There are different sources of the isobutylene feedstock, often depending on the type of
MTBE producer. Unlike methanol, isobutylene is generally not available commercialy and thus
must be either obtained from process streams available in-house or manufactured separately,
generally starting from butane.®

% The reaction is exothermic and generally run at about 40°-100°C. The chemical
reaction is (CH;),CCH, + CH,OH => (CH,),C(CH;)O. The acidic cation exchange resin
catalyst used needs to be regenerated approximately every 2 years.

2 Process Evaluation Research Planning Report: MTBE, 94/95-4, June 1996, prepared by
Chem Systems, Inc., p. 49; DeWitt & Co., MTBE and Oxygenates, appendix C. Such
companies include Arco, CDTECH, Snamprogetti, Phillips Petroleum, and HuelS'UOP.

Chem Systemsis a U.S. management consulting firm that assists businesses in the
global energy, chemicals, plastics, and process industries with technology/economic
evaluation, market research and forecasting, and strategic planning. DeWitt & Co., founded
in 1973, is an independent consulting firm that, among other things, provides information
and advice regarding current and future trends in the world petrochemical industry.

3 DeWitt & Co., MTBE and Oxygenates, appendix C. Butaneis aliquefied petroleum

(continued...)
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There are four primary MTBE processes, depending on the source of the isobutylene.
Brief descriptions of the different sources of isobutylene and of each process are presented below in
table 1-1; more detail is presented in appendix E. Each of the four processes is used to varying
degreesin the United States. In Saudi Arabia, the primary production process used is butane
dehydrogenation.

13 (...continued)
gas, with the molecular formula C,H,,, that includes the individual isomers n-butane and

isobutane.
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Table 1-1.

The four main sources of isobutylene and their associated MTBE processes

Share of total  Share of
Average U.S. MTBE Saudi MTBE
production Typical consumer production production
Process Source of isobutylene capacity of the MTBE produced capacity, 1998' capacity, 1998
Barrels per Percent Percent
day
Steam crackers .. Isobutylene obtained directly from C, streams? generated by 1,000 to Generally consumed 4 4
steam crackers during the manufacture of ethylene. Butadiene 8,000 captively in the producing
is usually extracted from the steam cracker stream before use; refinery.
the resulting stream can be called raffinate 1. Refineries
generally consume the isobutylene produced.
Fluid catalytic Isobutylene obtained directly from C, streams generated by 1,000 to Generally consumed 31 4
cracker units FCCUs in refineries. The refineries that produce these streams  8,000° captively in the producing
(FCCUs) ....... consume them captively. refinery.
Tertiary-butyl Isobutylene produced from TBA, a coproduct of propylene oxide 14,000 to Generally sold on the 20 Not used
alcohol (TBA) .... (PO), that is itself derived from isobutane. The isobutylene 33,000* merchant market, largely
produced is then used captively to manufacture MTBE. to refiners, with some to
gasoline blenders
Butane Isobutylene produced from the dehydrogenation of isobutane. 12,000 to Generally sold on the 35 92
dehydrogenation® .  The isobutylene produced is consumed captively. Anisomer of  25,000* merchant market, largely

isobutane, n-butane, can also be used as a starting material for
this process but must be converted, or isomerized, into
isobutane before the dehydrogenation step. Whereas many
U.S. production facilities start with either n-butane or isobutane,
some facilities, generally those in Europe and Saudi Arabia,
start with a feed of mixed butanes (also called “field butanes”).

to refiners, with some to
gasoline blenders; most
of the production in
Saudi Arabia is exported.

! The total percentage of production capacity in the United States accounted for by each source of isobutylene does not total 100 percent because some
facilities use combined feeds (e.g., those from steam crackers and from FCCUSs or from steam crackers and butane dehydrogenation).

2 C, streams, regardless of their source, primarily contain hydrocarbons with 4 carbon atoms—e.g., mixed butylenes, including isobutylene and n-butylene.

% The capacity is limited by the volume of the C, streams produced. In many cases, the MTBE production unit was added to add value to the isobutylene

produced internally.

4 These facilities are generally large scale in terms of production capacity.

5 Facilities producing MTBE using this process are often called “on-purpose” plants.

Source: Derived from information presented in appendix E.
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CHAPTER I
WORLD MTBE MARKET FACTORS

This chapter examines globa MTBE market trends and the production, consumption, and
trade factors which affect them. Nations trading MTBE are described both in terms of production
and consumption and in terms of MTBE trade flows. Specid attention is given to nations with
either alarge MTBE trade surplus or alarge trade deficit.

Global Production

The United States is the largest producer among the 38 nations producing MTBE. In each
year during 1994-98, U.S. MTBE production was more than four times that of the second largest
MTBE- producing nation, Saudi Arabig; it was also more than the combined annual production of
the next eight leading producer nations.

Production increased in al of the leading producer nations during 1994-98.
U.S. production increased by the largest amount (42.7 thousand barrels per day); Saudi Arabian
production increased by the largest percentage (96 percent). Another leading producer, the United
Arab Emirates (UAE), produced no MTBE in 1994, but increased production during 1995-98 by
80 percent. Table 2-1 provides data on MTBE production levels of major producing nations.

MTBE can be produced at petroleum refineries, along with other petroleum products, or
at small- and large-scale chemical plants, which produce MTBE either aone or along with other
chemicals. Refineries and chemical plants use severa production processes; however, large-scale
plants are limited to two: PO/TBA and butane dehydrogenation. In addition to MTBE, refineries
produce MTBE isobutylene feedstock (although many purchase the second feedstock, methanol)
and the gasoline end products in which MTBE isused. These refinery-based MTBE facilities are
globally widespread, although limited in capacity by the refinery’ s isobutylene output,? and
generally consume al their production captively.> Conversely, chemica plants producing MTBE
generaly buy all feedstocks, are less common than refineries (the large-scale plants are present in
only 8 of the 38 countries which produce MTBE), have capacities of up to 33,000 barrels per day,
and sdll their product in the merchant market.* While many countries

! MTBE production processes are discussed in more detail in chapter | and appendix E.

2 Most have a capacity of less than 4,000 barrels of MTBE per caendar day (hereinafter
called barrels per day unless otherwise specified), although the largest has a capacity of
9,400 barrels per day.

3 Dewitt & Co., MTBE and Oxygenates, 1998 Annual, pp. 49, 83, 126-8, 148, and 163-4.

* Ibid.
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Table 2-1
MTBE production levels of major producing nations, 1994-98

(1,000 barrels/day)

Country 1994 1995 1996 1997 1998
United States . .. ........ .. .. 143.7 163.3 185.2 197.0 186.4
Saudi Arabia .......... ... . . 20.7 23.9 26.1 47.3 40.6
Netherlands . ......... .. ... ... . ... ..... 17.5 18.0 19.4 20.9 19.6
Venezuela .......... ... ... . . 11.7 17.0 18.0 18.0 15.0
Canada ............iii e 11.8 12.4 12.0 12.8 13.8
France . ........ ... . . . . 10.0 10.4 11.7 12.6 11.8
United Arab Emirates . . .. ................. 0.0 5.8 10.8 12.0 104
Republicof Korea ....................... 7.7 6.2 8.3 10.9 10.3
China....... .. .. 8.5 7.4 8.8 104 10.6

Source: U.S. DOE, Energy Information Administration, Petroleum Supply Monthly, February, 1999; DeWitt
& Co., MTBE and Oxygenates; Ministry of Commerce, Industry, and Energy, Republic of Korea.

have MTBE production of some kind, the factor most likely to distinguish major producing nations
is the presence of large-scale chemical plants using the PO/TBA or butane dehydrogenation
process.

Global Consumption

The United States accounted for approximately one-half of globa MTBE consumption
throughout the 1990s.> In each year during 1994-98, U.S. consumyption was more than six times
the total consumption of the next three leading nations. Mexico, the Republic of Korea, and Italy
(seetable 2-2). During 1994-98, U.S. consumption increased by the largest volume (77 thousand
barrels per day), and Venezuelan consumption increased by the largest percentage (200 percent).
Consumption was stable in Taiwan and decreased in Japan, but increased in al other major
consuming nations. Worldwide consumption, estimated at 224 thousand barrels per day in 1992,
increased to an estimated 419 thousand barrels per day in 1997.° However, worldwide
consumption growth has sowed since 1996. A plateau in U.S. consumption, due to an end in
reformulated gasoline (RFG) program expansion, and an economic slowdown in the mgjor East
Asian markets have combined to reduce global demand growth.”

These consumption patterns are influenced by the type of MTBE use. One use for MTBE
is as an octane enhancer to improve gasoline combustion and engine performance, often asa
replacement for lead. Consumption is higher in countries that also use it as an oxygenate to reduce
harmful automobile emissions. In many countries gasoline producers use MTBE as a

5 Janet Link, “MTBE Market Matures and Stabilizes,” Chemical Market Reporter, Nov.
23,1998, p. 16. The Chemical Market Reporter was previously named the Chemical
Marketing Reporter. Depending on the date of the article referenced, either title will be used
in this paper.

b Link, “MTBE Market Matures,” p. 16.

"USITC fieldwork in the United States.
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Table 2-2
MTBE consumption levels of major consuming nations, 1994-98

(1,000 barrels/day)

Country 1994 1995 1996 1997 1998
United States . ............. ... ... 174.9 221.2 247.4 266.3 251.9
MEXICO . . v i vt 10.5 10.0 11.9 13.9 14.0
taly ... 8.0 10.2 10.9 11.8 11.1
RepublicofKorea........................ 9.5 7.0 10.8 13.2 10.5
Talwan .. ... 9.0 8.8 9.0 9.7 9.0
Germany ... ... 54 7.0 7.5 8.1 7.6
Spain . ... 5.1 6.9 7.4 8.1 7.5
Japan . ... .. 8.0 7.0 7.0 7.0 6.5
Venezuela . ....... ... .. ... i 2.0 6.0 5.5 6.0 6.0

Source: Compiled from official statistics of the U.S. Department of Commerce; DeWitt & Co., MTBE and
Oxygenates.

diluent to reduce the amount of toxic substances such as sulfur and benzene in their product. Inthe
United States and Finland, for example, gasoline is required to have a specific amount of oxygen,
and gasoline producers use MTBE, among other chemicals, to meet this stricter

standard. Inthe U.S. RFG program, gasoline must contain 2 percent oxygen by weight; when
MTBE is used as the oxygenate, this trand ates into approximately 11 percent MTBE by volume.®

Some industry analysts expect MTBE demand to grow outside the United States.
Although hedlth concerns raised in the United States have the potential to dow MTBE
consumption in other countries,’® European producers, for example, believe that tank leakage is
less prevalent in their domestic markets, rendering an MTBE ban in that region unlikely.**
Production facilities continue to come onstream in some countries (e.g., Qatar).*

Major Trade Flows

The balance between MTBE production and consumption separates MTBE trading nations
into three groups. major net exporting countries, countries with neither substantial net exports nor
net imports, and major net importing countries. Maor net MTBE exporting nations (those which
export at least 50 percent of domestic production) tend to have at least one of two basic
characteristics: abundant supplies of the appropriate natural resources—crude petroleum or natural
gas—and either PO/TBA or butane dehydrogenation production. 1n 1994-98, this category included

8 Dewitt & Co., MTBE and Oxygenates, p. 45. Reformulated gasoline (RFG) must
contain at least 2 percent oxygen by weight and no more than 1 percent benzene by volume.

° Link, “MTBE Market Matures,” p. 16.

W YUSITC fieldwork in the United States.

1 USITC fieldwork in Europe, Apr. 16-22, 1999.

2 USITC fieldwork in the United States.
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Saudi Arabia,™® Venezuela, the UAE, Maaysia, Canada, the Netherlands, France, and China. In
France and the Netherlands, the butane dehydrogenation production method is not economical, so
large-scale production plants use only the PO/TBA process.* Chinaisunusuad in that it has
emerged as a large exporter of MTBE without large-scale production plants; Chinese MTBE is
produced by numerous refineries. The other major exporters al use butane dehydrogenation plants
to produce MTBE, either aone or in conjunction with other plants and refineries (see table 2-3).

In terms of domestic demand, there is substantial variation among these major exporting
nations. Saudi Arabia, Malaysia, and the UAE are not known to have significant domestic
demand. In 1998, the share of production in other major exporting countries that was consumed
domestically ranged from approximately 15 percent in Canada®® to 48 percent in China.*® In
Canada, Venezuela, the Netherlands, France, and China, MTBE is used domestically both to boost
octane and to improve air quality.*’” In these countries there are currently no oxygenate
requirements, but MTBE is used to reduce other harmful gasoline components whose proportions
areregulated. Canada, Venezuela, the Netherlands, France, and the UAE all use some MTBE
domestically to produce RFG for export.’® France also uses some ETBE for the same reasons.
Venezuelan producers use TAME, and Canadian producers use some methylcyclopentadienyl
manganese tricarbonyl (also known as MMT) and ethanol in blending gasoline.’® For more on
MTBE substitutes, refer to the section entitled Substitutes for MTBE in the U.S. Market in
chapter I11.

The second group of countries neither export nor import more than 15 percent of their
domestic MTBE production or consumption. The mgjority of countries which trade MTBE are in
this group. These countries have awide variety of profilesin terms of domestic production and
consumption, but they share two common attributes: alack of large-scale chemical plant MTBE
production and relatively minor petroleum and natural gas resources. This group of 21 countries
includes Argentina, Brazil, most of both Eastern and Western Europe, Japan, and Korea. In
Germany, Spain, Japan, and, for most of 1994-98, Korea, among others, MTBE consumption was
relatively high, driven by both high levels of gasoline consumption and air-quality concerns.® In
other countries, including Brazil (which uses alarge amount of ethanol), most of Eastern Europe,
and Turkey, gasoline consumption was relatively low. Most of these countries have been
increasingly using MTBE to replace lead as an octane enhancer. A few of these countries,
including Spain, Belgium, and Brazil, use some MTBE in making RFG for export.

3 The Saudi Arabian MTBE market will be discussed in more detail in chapter 1V.

4 DeWitt & Co., MTBE and Oxygenates, p. 125. There are 33 MTBE production facilities
in Western Europe. Two of these, one in France and one in the Netherlands, together
produce approximately one-third of Western European MTBE.

5 | bid., p. 85.

16 1bid., p.169.

Y USITC fieldwork in the United States; DeWitt & Co., MTBE and Oxygenates, p. 11.

8 |bid.; official trade statistics of the U.S. Department of Commerce.

¥ DeWitt & Co., MTBE and Oxygenates, pp. 76-77, 100, 123.

2 |bid.; Hyung-Jin Kim, “Korean Oxygenates Rule Sparks MTBE Capacity Plans,”
Chemical Week, June 15, 1994, p. 26.
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Table 2-3
MTBE trade balances of major exporting nations, 1994-98

(1,000 barrels/day)

ltem 1994 1995 1996 1997 1998
Saudi Arabia:

EXports . ... 20.7 23.9 26.1 47.3 40.6

IMPOrtS . ...t A A A A A

Balance ............. . ... i 20.7 23.9 26.1 47.3 40.6
Canada:

EXPOMS . ..ot ® ® 12.0 10.8 11.8

Imports .. ... . 2.7 0.1 0.1 0.1 0.3

Balance ................ .. .. ... ® ® 11.9 10.7 115
Venezuela:®

EXports . ... 11.7 14.0 13.9 13.6 10.8

Imports .. ... . .6 13 2.8 1.6 11.2

Balance ............. . ... i 111 12.7 111 12.0 -0.4
United Arab Emirates:

EXPOMS . ..ot A 5.8 10.8 12.0 10.4

IMPOrtS . ... A A A A A

Balance ............. . ... i - 5.8 10.8 12.0 104
Netherlands:

EXPOMS . ..ot ) ® Q) 7.7 )

IMPOrtS . ... Q) ) ® A ®

Balance ................ .. ... ... Q) Q) ® 7.7 ®
China:

EXports . ... 2.8 29 4.0 54 7.3

IMPOrtS . ...t A A A A A

Balance ............. . ... i 2.8 2.9 4.0 5.4 7.3
France:

EXPOMS . ..ot Q) ® ® 2.4 ®

IMPOrtS . ... Q) ® ® A ®

Balance .............. .. .. .. ... ® ® ® 2.4 ®

Less than 50 barrels/day.
2 Not available.

% In 1998, Venezuelan imports of MTBE reached a temporary high attributed to a production shortfall.

Source: Compiled from official statistics of the U.S. Department of Commerce; DeWitt & Co., MTBE and

Oxygenates; a May 18, 1999, fax from Pequiven Petroquimica de Venezuela.
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The third group of countries, the major net importers, must import MTBE to satisfy
domestic demand, importing more than 15 percent of their domestic consumption. This group
includes the United States,* Finland, Italy, Taiwan, Thailand, Mexico, Denmark, Norway, and
Switzerland (see table 2-4). In the larger countries, domestic production isin fact substantial,
although domestic demand, resulting from high levels of gasoline usage and dtrict clean-air
regulation, has outpaced domestic supply. Of this group, only the United States has large-scale
chemical plant production facilitiesfor MTBE. Companies headquartered in at least three of these
countries-the United States, Finland, and Italy—have part or full ownership in MTBE production
facilities abroad, in part to satisfy domestic demand.? Whereas some of these countries, including
Taiwan, Thailand, and Mexico, have some level of domestic production, a smaller group, including
Denmark, have no domestic production of MTBE and import small amounts.

Table 2-4.
MTBE trade balances of major importing nations, 1994-98

(1,000 barrels/day)

Item 1994 1995 1996 1997 1998
United States:

Imports . ... .. 40.6 62.8 69.2 76.3 88.2

EXports . .. ... 9.4 5.1 7.0 8.7 22.7

Balance ........ ... ... -31.2 -57.7 -62.2 -67.6 -65.5
Mexico:

Imports . ... .. 9.3 5.2 7.1 9.1 10.5

EXPOMS . ..ot ® A A A A

Balance ........ ... ... -9.3 -5.2 -7.1 -9.1 -10.5
Taiwan:

Imports . ... 5.4 6.2 6.4 6.8 6.1

EXports . .. ... 0.1 0.1 0.1 0.2 0.1

Balance ........ ... ... -5.3 -6.1 -6.3 -6.6 -6.0
Thailand:

Imports . ... 4.0 24 5.4 54 3.3

EXPOMS . ..ot A ® ® A A

Balance ........ ... ... -4.0 2.4 -5.4 -5.4 -3.3
Italy:

IMPOrtS .. ... Q) Q) ® 5.2 ®

EXPOMS . ..ot Q) Q) Q) A ®

Balance ................ ... Q) Q) Q) -5.2 Q)
Finland:

IMPOrtS ... Q) ® ® 2.8 ®

EXPOMS . ..ot ® ® Q) A ®

Balance ............... ... .. ® ® ® -2.8 ®

! Less than 50 barrels/day.
2 Not available.

Source: Compiled from official statistics of the U.S. Department of Commerce; DeWitt & Co., MTBE and
Oxygenates.

2 The U.S. MTBE industry will be profiled in more detail in chapter 111.
2 USITC fieldwork in the United States and in Europe.
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CHAPTER 111
U.S. INDUSTRY PROFILE, MARKET,
AND MARKET CONDITIONS

This chapter focuses on the production, trade, and consumption of MTBE in the United
States. The chapter has three main sections: (1) A profile of the U.S. MTBE industry; (2) a
section addressing U.S. production costs for MTBE and a presentation of market data trends
during 1994-98; and (3) a discussion of factors that affected the market data trends during those
years.

Industry Profile

The U.S. MTBE industry isthe largest in the world. In 1994, 19 companies reported
production totaling 143.7 thousand barrels of MTBE per day in the United States.* The industry
expanded steadily as U.S. consumption increased with the establishment of minimum oxygen
requirements in some gasoline. By 1998, there were 26 producers utilizing 44 production
facilities? to produce 186.4 thousand barrels per day, or about 3.5 times more than the volume of
Saudi Arabia, the next largest producer.

Although the number of MTBE producers increased during this period, there was some
consolidation. Huntsman purchased Texaco’s 15,000-barrel-per-day MTBE production facility in
1997,* and in 1998 Lyondell acquired Arco Chemical Co., including its 58,500-barrel-per-day
MTBE production facility, in a $5.6 billion transaction.”> Both of these purchases included
production capacity of other commercially important chemicals. These transactions added to the
industry’ s concentration and, at the end of 1998, the top four U.S. producers—Lyondell, Huntsman,
Texas Petrochemical, and Valero—together were producing approximately 49 percent of domestic
production.®

Asdiscussed in chapter |, the process for producing MTBE involves reacting methanol and
isobutylene. The isobutylene needed is obtained from different sources. The type of producer will
often determine the source of the isobutylene and vice versa. For example, MTBE can be produced

1 U.S. International Trade Commission, Synthetic Organic Chemicals, 1994, USITC
publication 2933, Nov. 1995, p. 3-41.

2 Dewitt & Co., MTBE and Oxygenates, p. 49.

3 U.S. DOE, Petroleum Supply Monthly, Feb. 1999, p. 138.

4 “Huntsman Finetuning Its Petrochemical Empire,” Chemical Marketing Reporter,
Mar. 31, 1997, p. 20.

®> Alex Tullo, “Lyondell Acquires Arco for $5.6 Billion, Deal Strengthens Company in
Petrochems,” Chemical Marketing Reporter, June 22, 1998, p. 49.

® Dewitt & Co., MTBE and Oxygenates, p. 49.
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(1) inrefineries using either their in-house FCCU C, streams or C, streams obtained from steam
crackers during the production of ethylene; the refineries then use the resultant MTBE captively,
blending it into gasoling;” (2) in large-scale petrochemical plants that convert tertiary-butyl acohol
(TBA), obtained as a coproduct in the production of propylene oxide (PO), into MTBE and then
generally sell the product on the merchant market; and (3) in “on-purpose” plants that are built
specifically to produce MTBE and that generally sell the MTBE produced on the merchant
market.® In total, there are four main sources of isobutylene and, therefore, four main production
processes. Each of these production processesis used in the United States.

There are 33 MTBE-producing refineries in the United States.® These are owned by
gasoline producers which produce at least one MTBE feedstock, MTBE itself, and the final
blended gasoline product. They tend to be located near sources of petroleum or near major
gasoline markets; there are 12 in Texas, 7 in Louisiana, and 5 in California, with the rest
distributed in 9 other States.® Twenty-eight of these refineries use the FCCU production method.™

The eight producers using the butane dehydrogenation and TBA production processes
account for virtually all of the MTBE produced for the merchant market in the United States.™
These plants are mostly chemical plants, owned by a variety of petrochemical and gasoline
producers. Most of them purchase their feedstocks and then sell their production on the merchant
market. All but one of these plants are in Texas, with its availability of feedstocks, purchasers,
and shipping facilities (the exception isin Wyoming).®* Although there are relatively few plants
producing for the merchant market, their capacities are large enough that they account for roughly
one-half of total U.S. production.**

Foreign ownership levels within the industry vary depending largely on the type of
producer. Although several refinery production facilities are owned by multinational petroleum
companies which have some foreign ownership, al but one of the chemica production facilities are
U.S. owned.

Total U.S. MTBE production capacity for 1997 was 229.5 thousand barrels per day (see
table 3-1), with an average capacity utilization level of about 81 percent. Most U.S. MTBE

" Most refineries built MTBE units to add value to existing C, streams generated by
refinery operations.

8 Approximately half of the MTBE produced in the United Statesis sold on the merchant
market; the remainder is consumed captively by producing refineries.

° DeWitt & Co., MTBE and Oxygenates, p. 49.

0 hid.

1 bid.

2 Refiners represent the majority of purchasers on the merchant market. Some sales are
also made to gasoline blenders.

3 DeWitt & Co., MTBE and Oxygenates, p. 49.

14 U.S. DOE, Petroleum Supply Monthly, Feb. 1999, p. 138. During 1994-98, the ratio of
merchant production to captive production varied widely each month. However, annual
ratios for 1994-98 were 1.0:1.0 for each year except 1996 (1.2:1.0).
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Table 3-1
U.S. MTBE production facilities, 1997

Year Capacity

Production Method built Company State, (barrels/ day)
Butane dehydrogenation . ................. 1990 Texas Petrochemical Texas 23,300
1992 Coastal Wyoming 4,300

1992 Enron Texas 14,000

1992 Global Octanes Texas 11,600

1993 Valero Texas 13,000

1994 Enterprise/Sun/Mitchell* Texas 14,900

Subtotal .............. ... ... .. ... - - - 81,100
FCCUQas .......ccoiiiiiiiinn 1983 Valero Texas 2,300
1985 Amoco Indiana 500

1986 Huntsman Texas 9,300

1986 Amoco Virginia 700

1986 Diamond Shamrock Texas 1,900

1986 Phillips Texas 3,000

1986 Valero Texas 1,400

1987 Sun Pennsylvania 2,300

1988 Citgo Louisiana 2,500

1988 Lyondell Texas 1,900

1989 Marathon? Michigan 1,000

1990 Conoco Louisiana 1,900

1990 Chevron California 1,900

1990 Ashland? Kentucky 3,000

1990 Atlantic Richfield California 2,300

1991 Hess New Jersey 1,400

1992 Valero Louisiana 2,000

1992 Valero Texas 1,400

1992 Koch Texas 2,600

1992 Chevron California 1,900

1992 Star Louisiana 2,300

1992 Exxon Louisiana 6,500

1993 Tosco California 2,000

1993 Chevron Mississippi 2,200

1993 Star Delaware 1,900

1993 Exxon Texas 6,500

1994 Exxon Texas 3,700

1994 Koch Minnesota 1,400

Subtotal .............. ... ... .. ... - - - 71,700
Steam cracker (raffinate 1°%) ............... 1986 Exxon Texas 2,800
1986 Citgo Texas 4,200

1992 Oxychem?* Texas 1,900

Subtotal .............. ... ... ... - - - 8,900
TBA/PO ... 1986 ARCO Chemical® Texas 32,600
1994 Huntsman Texas 14,000

Subtotal .............. ... ... .. ... - - - 46,600
Mixed® ... ... 1986 Lyondell Texas 7,000
1988 Mobil Texas 2,500

1990 Exxon Louisiana 1,400

1993 Shell Louisiana 5,600

1994 Deer Park Texas 4,700

Subtotal .............. ... ... .. ... - - - 21,200
Total . .......... i - - - 229,500

* This partnership is also known as Belvieu Environmental Fuels.
2 Facilities now owned by a joint venture, Marathon Ashland LLC.

% Raffinate 1 is defined as a steam cracker-derived C, stream from which butadiene has been extracted.

4 Now owned by Equistar.
® Now owned by Lyondell.
® These facilities use feedstock mixtures (e.g., raffinate 1 and FCCU isobutylene).

Source: DeWitt & Co., MTBE and Oxygenates, p. 49. Reprinted with permission from DeWitt & Co. Capacities have been

altered by the Commission to reflect barrels per calendar day.
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production capacity isfairly recent, with over two-thirds built during 1990-94. During 1992-94
alone, 21 facilities came onstream with a capacity of 118,000 barrels per day. No new production
capacity came onstream after 1994.> Because of uncertainty concerning future U.S. consumption
and recent increases in global production capacity, there are no known plans for building new
domestic production facilities.'®

Sales are made either directly from MTBE producers or through traders,"” with most being
direct sales between MTBE producers and consumers.*®  Producers often act as traders, however,
when they are unable to meet their sales obligations, reselling product purchased from traders and
other producers.”® Contract and spot sales are both common, with prices for both determined by
spot market prices.®® Imported MTBE, like the domestic product, is purchased by refiners,
gasoline blenders, MTBE traders, and domestic MTBE producers.*

Asmost U.S. MTBE production is in the gulf coast region and more than 80 percent of
demand is on the east and west coasts,? distribution is an important factor in the MTBE market.
The responsibilities of storage and shipment are generally borne by the purchaser.® MTBE
shipment and storage are comparable in complexity and cost to those of gasoline and do not require
special handling by gasoline producers. Whether imported or domestically produced, MTBE is
usually delivered by ship to coastal facilities,® with some moved inland by barge, rail, or truck.®

> DeWitt & Co., MTBE and Oxygenates, p. 49.

!¢ Don Richards, “RFG Downtrend May Signa End of the MTBE Buildup,” Chemical
Marketing Reporter, Oct. 23, 1995, p. 17.; USITC fieldwork in the United States.

7 Based on responses to the Commission’ s questionnaire.

18 USITC fieldwork in the United States.

1® Based on responses to the Commission’ s questionnaire.

2 YSITC fiddwork in the United States. For much of the 1990s, when many analysts felt
that demand growth would outpace supply growth, contract prices were based on aformula
of input prices plus a guaranteed margin for producers. These contracts were regarded as
favorable by producers. During 1996, however, supply increased to the point that prices
came to be determined by the spot market.

2 Based on responses to the Commission’s questionnaire.

2 DeWitt & Co., MTBE and Oxygenates, 1998 Annual, p. 61.

B USITC fiddwork in the United States.

2 [bid.

% The transportation of MTBE is covered more fully later in this chapter in the section
entitled Transportation Costs.
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Production, Trade, and Consumption Trendsfor MTBE

MTBE Production Costsin the United States

The costs of the four primary MTBE production processes vary widely, largely depending
on factors such as the type of plant and the source and relative cost of the feedstocks. For
example, thetype of plant determinesinitial capital investment levels and ongoing process costs.
Butane dehydrogenation, or “on-purpose,” plants are much larger than refinery-based plants and
require higher capita investments. In the United States, when built from the ground up, they
require about $200-$300 million in initial investment, compared with about $8-$15 million for an
FCCU-based MTBE production facility. Moreover, the additional processing required by the
butane dehydrogenation process (i.e., the isomerization of n-butane and the dehydrogenation of
isobutane) adds “significant costs to the relatively inexpensive MTBE synthesis system.”® The
dehydrogenation unit is considered to be the “most expensive part of the plant,” primarily because
the processis very energy intensive.?’

The source and cost of the feedstock are aso important determinants of the cost of the
production process. For example, the steam cracker processis less expensive than the FCCU
process primarily because the C, streams obtained from steam crackers contain a higher
concentration of isobutylene than those obtained from FCCUs and, therefore, their use resultsin
reduced capital and operating costs.?® Further, the ready availability of an in-house supply of
finished isobutylene streams plays an important role in reducing the production costs of the FCCU
process, compared with those of the butane dehydrogenation process, as does the low capita
investment needed. Many refineries with available C, streams built MTBE units to utilize and add
value to the streams.?®

Although any direct comparison between the different MTBE production processes would
be difficult, as they require different capital investments, have different economies of scale, and use
different feedstock sources and valuations,® industry sources state that on a genera basis the
butane dehydrogenation processis the most expensive, followed by the FCCU process and then the
steam cracker process. The difficulty in evaluating the relative costs of the FCCU and TBA
processes is compounded by the fact that the valuation of the feedstocks will vary because they are
internal streams and, as such, the values are generally allocated by the producer as proprietary
transfer prices.®* The valuations can also vary depending on the focus of the production process.

% Chem Systems, Inc., Process Evaluation Research Planning Report, p. 17. Also
DeWwitt & Co., MTBE and Oxygenates, appendix C.

" DeWitt & Co., MTBE and Oxygenates, appendix C, and USITC fieldwork in the
United States.

% Chem Systems, Inc., Process Evaluation Research Planning Report, p. 9.

2 USITC fidldwork in the United States; telephone discussion with a representative of
DeWitt & Co., June 22, 1999.

% USITC fieldwork in Europe.

3 Communication from DeWitt & Co., dated Apr. 29, 1999; communications with

(continued...)
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Table 3-2

In the PO/TBA process, for example, the valuation depends largely on the economics of producing
the primary product (PO) and the valuation of the byproduct (TBA). An independent consulting
company produced two evauations of the cost of producing TBA in the United States in 1995
using different methods to value the TBA and the PO.3? In one, the TBA process was ranked as
the most expensive when compared with the butane dehydrogena-tion, FCCU, and steam cracker
processes; in the second, it ranked as one of the least expensive.

Examples of cost breakouts for two prototypical production facilities in the United States
using n-butane and FCCU isobutylene streams as raw materialsin 1999 are provided in tables 3-2
and 3-3 for illustrative purposes. A publicly available cost breakout for the TBA/PO processin
1999 was not available because only two MTBE producers use the process and, hence, the data
associated with the process are considered proprietary. A cost breakout for the steam cracker
process would be smilar to that of the FCCU process, but with reduced capital and operating
costs. Valuation of the steam cracker processis aso complicated by the highly variable market
value of the input streams.®

The prototypical production facilities examined are considered representative of the
genera size of such facilitiesin the industry. For example, four of the six facilities using the
butane dehydrogenation process in the United States have production capacities ranging between
11,000 and 15,000 barrels per day. Moreover, according to industry sources, some of the facilities
using that process start with preseparated isobutane obtained from a fractionator and some start
with preseparated n-butane that they then isomerize or pay afractionator to isomerize. The cost
breakout for the prototypical plant starting with n-butane is still considered representative of this
segment of the industry despite the different starting materials used because the additional cost of
using isobutane (priced about 1 to 2 cents per gallon higher than n-butane in the spring of 1999) is
generaly offset by the lower capital coststhat result from itsuse. Industry sources have stated
that producers without isomerization units are said to be favored when n-butane and isobutane are
priced within 1 or 2 cents of each other, and producers with isomerization units are reportedly
favored when the price spread between the two products increases to about 3 to 4 cents or more per
galon3

The share of total cash costs accounted for by butane and methanal in the production of
MTBE varies, depending on the cost of each.® Table 3-4 compiles these feedstock costs and their
shares of total feedstock and total cash costs for 1996 and 1999 for the butane dehydrogenation
process. The feedstock costs for the FCCU process presented in table 3-3

8 (...continued)

industry representatives, Apr. 5-30, 1999. Transfer prices are generally defined as the
monetary value assigned to products, services, or rights conveyed or exchanged between
related parties, including those occurring between units of a consolidated entity.

% Chem Systems, Inc., Process Evaluation Research Planning Report, pp. 64 and 66;
discussions with and fax from representatives of Chem Systems, Inc., May 3-21, 1999.

% Telephone discussion with a representative of DeWitt & Co., June 22, 1999.

% Telephone discussions with industry representatives, May 17-18, 1999.

% “ Cheaper Saudi Butane Feedstock Could Boost MTBE Projects,” The Middle East
Economic Survey, Jan. 11, 1993, p. A2.
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The cost of producing MTBE from n-butanein the United States, 1999

DeWitt & Co., Inc.

U.S. gulf coast
Capital Cost, $MM : 300
1999 Conditions

(As of 04/26/99)
Cost Element
FEED STOCKS
Butanes
Methanol
TOTAL FEEDS

VARIABLE COSTS
Electricity
Fuel Gas
Cooling Water
Catalyst Repl.

MARGINAL CASH COST

FIXED COSTS
Labor/Overhead
Maintenance
Insurance, etc.

TOTAL FIXED COSTS

TOTAL CASH COST
Depreciation*
FULL COST

376,691 Metric Tons @ $163.50 /Metric Ton
186,518 Metric Tons @ $98.75 /Metric Ton

34.23 MMKwh@

5.5 MMMM
21.1 MM Gal

8 /shift @
3.50 Pct of
1.00 Pct of

10 Pct of

500,000 Metric Tons/Year of MTBE from n-butane

(about 11635 barrels/day)

Unit
Cost

0.069 $/Kwh
2.00 $/MM
0.20 $/MMGal

0.3 $MM
300 $MM
300 $MM

300 $MM

$SMM

61.59
18.42
80.01

2.36
11.00
4.22
1.25
18.83

98.84

2.40
10.50
3.00
15.90

114.74
30.00
144.74

Dollars
per metric
ton MTBE

123.18
36.84
160.02

4.72
22.00
8.44
2.50
37.66

197.68

4.80
21.00
6.00
31.80

229.48
60.00
289.48

Dollars
per barrel
MTBE

14.53
4.35
18.88

0.56
2.60
1.00
0.29
4.44

23.32

0.57
2.48
0.71
3.75

27.07
7.08
34.15

! In consultation with a representative of DeWitt & Co., the original valuation of a 15-percent return
on investment was modified to reflect a 10-percent charge for depreciation.

Source: DeWitt & Co., Inc., except as noted. Reprinted with permission from DeWitt & Co., Inc.




Table 3-3

The cost of producing MTBE from FCCU isobutylenein the United States, 1999

DeWitt & Co., Inc.

2,500 BBL/Stream Day from FCCU isobutylene
U.S. gulf coast
Capital Cost, SMM :
1999 Conditions
(As of 04/26/99)
Cost Element
FEED STOCKS
Isobutylene 27,373,500 gallons @
Methanol 11,781,000 gallons @
TOTAL FEEDS

8.00

VARIABLE COSTS

MARGINAL CASH
COST

FIXED COSTS
Labor/Overhead

Maintenance, etc.
3.5 % of

TOTAL FIXED COSTS

TOTAL CASH COST
Depreciation*
FULL COST

10 % of

(about 2,329 barrels/ calendar day)

Unit
Cost

$53.73 cts/gal =

$29.70 cts/gal=

1.5 cts/gal=

1.0 cts/gal=

8.00 $MM =

8.00

$MM
14.71
3.50
18.21

0.52

18.73

0.35

0.28
0.63

19.35
0.80
20.15

Dollars
per metric
ton MTBE

151.10
35.95
187.05

5.34

192.39

3.56

2.88
6.44

198.83
8.22
207.05

Dollars
per barrel
MTBE

17.83
4.24
22.07

0.63

22.70

0.42

0.34
0.76

23.46
0.97
24.43

! In consultation with a representative of DeWitt & Co., the origina valuation of a 15-percent
return on investment was modified to reflect a 10-percent charge for depreciation.

Source: DeWitt & Co., Inc., except as noted. Reprinted with permission from DeWitt & Co., Inc.
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Table 3-4

Butane dehydrogenation production process: Feedstock costs and shares of total feedstock and total cash costs, 1996 and 1999

Input costs as a share
of total feedstock

Input costs as a

share of total cash
Total feedstock costs as a

Unit input costs Cost of feedstock costs costs
share of total cash costs
Year Methanol Butane Methanol Butane Methanol Butane Total cash costs Methanol Butane
----Per metric ton----- Per metric ton MTBE =~ ------- Percent---------- Per metric ton MTBE Percent-----------------
1996 ......... $245.00 $179.00 $91.54 $134.87 40 60 $147.90 31 46 77
1999 ......... 98.75 163.50 36.84 123.18 13 77 229.48 16 54 70

Source: Information presented in table 3-2; DeWitt & Co., MTBE and Oxygenates, appendix C.
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accounted for approximately 94 percent of the total cash cost in 1999, with the isobutylene stream
accounting for the majority of the feedstock cost (about 81 percent).

U.S. Production, Trade, and Consumption Data

During 1994-98, U.S. production of MTBE rose by 42.7 thousand barrels per day, and
apparent U.S. consumption rose by 77.0 thousand barrels per day (see table 3-5). Both production
and consumption reached their highest levelsin 1997. Production capacity increased by 14.3
thousand barrels per day in 1995 and remained at that level for the rest of the period. Imports
increased from 40.6 thousand barrels per day to 88.2 thousand barrels per day during 1994-98 (or
by 117 percent), with their share of consumption increasing from 23 percent to 35 percent.

Imports from al major sources increased during the period. U.S. exports changed little between
1994 and 1997, ranging from alow of 5,200 barrels per day in 1995 to a high of 9,400 barrels per
day in 1994. 1n 1998, however, they increased to 23,800 barrels per day (or by 170 percent). This
increase was accounted for by arise in shipments to Venezuela and Mexico.

Table 3-5
U.S. production, trade, consumption, production capacity, and utilization for MTBE,
1994-98

Iltem 1994 1995 1996 1997 1998
Production (1,000 barrels perday) ............ 143.7 163.3 185.2 197.0 186.4
Imports (1,000 barrels perday) .............. 40.8 63.2 69.6 76.7 88.7
Exports (1,000 barrels perday) .............. 9.4 5.2 7.1 8.8 23.8
Consumption (1,000 barrels perday) .......... 175.1 221.3 247.7 264.9 251.3
Ratio of imports to consumption (percent) ... ... 23 29 28 29 35
Capacity(1,000 barrels perday) .............. 214.8 229.1 229.1 229.1 229.1
Capacity utilization (percent) . ............... 67 71 80 86 81

Source: Compiled from data obtained from Energy Information Administration monthly surveys and official
statistics of the U.S. Department of Commerce.

Factors Affecting M TBE Trends

Market Conditions

As has been noted, the U.S. MTBE market is the largest in the world, owing to the highest
gasoline consumption of any country and environmental regulations which mandate oxygen content
for much of this gasoline. 1n 1996, the latest year for which information is available, the United
States accounted for 43 percent of the world's motor gasoline consumption. The next highest
consuming nation was Japan, with 4.9 percent of world consumption.®

% U.S. DOE, International Energy Annual, 1997, pp. 55-59.
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MTBE is mostly sold on the west coast, the gulf coast, or the east coast.*” As most
U.S. producers are located on the U.S. gulf coast and thus have easy access to the surrounding
areg, this region has relatively few imports.® Although imported MTBE enters on both coasts, the
west coast market accounts for the mgjority of thetotal. Distribution channels for imported and
domestic MTBE are similar on both coasts. U.S. producers suggest that even though the distance
their product must travel isrelatively short compared with that of the imported product, their
shipping costs are high because of regulations covering domestic shipping under the Jones Act.*

The oxygenated gasoline and RFG* programs, implemented under the CAAA, and the
Cdliifornia Air Resources Board (CARB) Phase 2 RFG gasoline program™ are considered by
industry analysts to have been largely responsible for the significant growth in U.S. and world
consumption of MTBE during much of the 1990s.* MTBE demand initially had a highly seasonal
character as aresult of the CAAA requirements that oxygenated gasoline be sold in the winter
months; this requirement resulted in oxygenates being blended with gasoline to ensure that the
gasoline met the specified oxygen content.** Following the 1995 and 1996 introduction of the
Federa RFG and CARB Phase 2 RFG programs, respectively, which required oxygenated gasoline
to be used on a year-round basis, MTBE consumption increased (41.5 percent during 1994-96) and
lost some of its seasonality.

The size of the U.S. MTBE market is still dependent on the RFG and CARB programs. In
1998, 31 percent of gasoline consumed in the United States was RFG.** However,
U.S. consumption has plateaued as the Federal RFG program has ceased expansion. Further,
according to industry sources, the executive order issued by the Governor of California on
March 25, 1999, to phase out MTBE in that State by December 31, 2002, is likely to dramatically
reduce the size of the U.S. market.*®> Even if no other State seeks to phase out MTBE, the
termination of its usage in California would mean areduction of 100 thousand barrels per day in
U.S. consumption (or roughly 40 percent).** Companies are already said to be

$TUSITC fiddwork in the United States.

% Ibid.

® |bid. For more information, see the section later in this chapter entitled the Jones Act.

“ |n this chapter, RFG is used to refer to both the gasoline product and the Federal RFG
program. To avoid confusion, the latter will be called the RFG program or the Federal RFG
program.

“ The CARB Phase 2 RFG program is separate from the Federal RFG program. This
program will be called either the CARB Phase 2 RFG program or CARB program.

“2 Don Richards, “MTBE Markets Could Require New Plants,” Chemical Marketing
Reporter, Nov. 11, 1996, p. 20. The CAAA, RFG, and CARB Phase 2 RFG programs are
discussed more fully later in this chapter in the section entitled Government Policies.

“3 DeWitt & Co., MTBE and Oxygenates, p. 26.

“Ibid., p. 1.

“ The California phaseout is discussed further in the section entitled Health and
Environmental Concerns and Related Legislation later in this chapter.

“ «California Seeks MTBE Alternatives,” Oil & Gas Journal, Oct. 5, 1998, p. 34.
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exploring their options regarding alternatives to MTBE for use in gasoline blending and have
reportedly contacted engineering contractors about alternative uses for the MTBE plants
themselves.”’

The large increase in U.S. domestic demand was met with increases in both domestic
production and imports (see tables 3-6 and 3-7). During 1994-98, the United States was a net
importer; domestic production never exceeded 77 percent of domestic consumption. Saudi Arabia
was the leading source of U.S. MTBE imports throughout this period, with Canada, the UAE, and
Venezuela as the next three leading suppliers. Although U.S. imports from Saudi Arabia more
than doubled between 1994-98, their share of U.S. consumption increased from 7.4 percent to
11.2 percent. Interms of quantity, U.S. imports from Saudi Arabiaincreased more than those
from any other country. However, in terms of percent of U.S. consumption, imports from the UAE
increased the most (from zero to 4.2 percent).

During 1994-97, U.S. exports of MTBE changed very little in terms of quantity (see table
3-8). However, in 1998, owing to increased shipments to Mexico and Venezuela, exports
increased by 170 percent. Both of these countries are close to the U.S. gulf coast production
center. Mexico isanet importer of MTBE and was one of the largest foreign markets for the U.S.
product throughout 1994-98. One U.S. producer likened increases in exports to Mexico to trade
with other U.S. producers, which occasionally have sales obligations in excess of production and,
on atemporary basis, purchase MTBE to meet contracts. U.S. exports to Venezuela, one of the
world' s leading MTBE-exporting nations, were relatively low until 1998, when they increased
more than sixfold. A representative of the Venezuelan national petroleum company, Pequiven,
indicated that Venezuela s export contractual obligations are significant and that a combination of
refinery production problems, increased domestic consumption, and increased domestic blending of
RFG for export to the United States necessitated the imports.®

Some MTBE aso entered the United States aready blended in RFG imports. During
1994-98, these imports increased from 9.9 thousand barrels per day to 158.4 thousand barrels per
day (seetable 3-9). Most of the import increase occurred between 1994 and 1995, coinciding with
the implementation of the Federal RFG program. Although some U.S. producers suggest that these
imports have had a significant impact on the U.S. MTBE market,” accurately calculating the
amount of MTBE which enters the United Statesin RFG is difficult. For example, while some of
these imports contain the same 11 percent of MTBE by volume as domestically produced RFG,
some contain other oxygenates used to meet the Federal oxygen requirements.

In regard to choosing between domestic or imported MTBE, producers and purchasers
both report that the most important factors are price and reliability of supply,™ as differencesin
quality are small and generally not sufficient to ater purchasing patterns. Industry sources note

47 “Desperately Seeking Solutions,” European Chemical News, Apr. 19-25, 1999, p. 17,
and USITC fieldwork in the United States.

“8 Telephone discussion with a representative of Pequiven, Apr. 15, 1999.

“ USITC fiddwork in the United States.

% [bid.
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Table 3-6
Major U.S. MTBE import sources, 1994-98

Source 1994 1995 1996 1997 1998
Quantity (1,000 barrels per day)

SaudiArabia .......... .. .. 12.9 23.0 24.3 25.8 28.3
Canada ......... 11.8 12.5 7.7 12.6 15.3
UAE . .. e 0.0 57 10.8 9.7 10.7
Venezuela . ........... ... 8.5 10.2 13.1 12.1 10.7
Netherlands . .......... ... . ... . . . ... 2.3 5.9 3.6 3.6 6.5
France ......... . . . . 1.7 2.3 2.9 4.1 4.5
Malaysia ........... .. 2.3 2.1 4.5 3.7 3.8
RepublicofKorea . ........................... 0.0 0.1 0.8 1.1 3.8
Brazil .......... ... 0.0 A 0.9 0.7 2.4
Allother . ... .. . . . 1.1 1.2 0.9 3.2 2.6

Totalimports . . . ........ ... ... . . 40.8 63.2 69.6 76.7 88.7

Value (1,000 dollars per day)?

Saudi Arabia .......... .. .. 453.0 682.8 743.9 789.2 710.7
Canada ......... .. 495.8 586.9 309.7 456.2 454.8
UAE . .. e (3) 158.6 296.4 279.4 257.3
Venezuela ............ ... 283.5 355.4 416.6 372.4 256.7
Netherlands . .......... ... ... . . . . . ... 67.0 197.2 118.6 118.8 164.7
France ......... . . . . 60.6 73.3 95.4 133.3 117.3
Malaysia ........... .. 69.7 72.7 170.5 126.3 107.5
Republicof Korea . ........................... (3) 5.6 26.7 37.2 99.8
Brazil ........ . (3) 2.1 28.2 22.7 64.3
Allother . ... .. 27.5 39.8 33.9 108.8 70.2

Totalimports . . . ....... ... ... . 1,457.1 2,174.7 2,239.9 2,444.3 2,303.3

Unit value (per barrel)

SaudiArabia .............. .. $35.0 $29.6 $30.6 $30.6 $25.1
Canada ......... 42.0 47.1 40.3 36.2 29.7
UAE . (3) 27.6 27.4 28.8 24.0
Venezuela . ........... ... 33.0 34.9 31.9 30.7 24.0
Netherlands . ........ .. ... . ... . . . . ... 28.6 334 33.1 334 25.4
France ......... . . . . . 35.4 31.4 32.3 325 26.1
Malaysia ........... .. 29.6 35.3 37.8 33.7 28.2
Republicof Korea . ........................... (3) 52.3 33.3 33.0 26.3
Brazil ........ . (3) 29.0 31.0 33.7 26.5
Allother . ... .. 26.7 32.9 36.3 34.3 27.0

Total iImPoOrts . . .. ..o 35.7 34.4 32.2 31.2 26.0

! Less than 50 barrels/day.
2 Data presented are imports for consumption, customs value.
% Not applicable.

Note.—Because of rounding, figures may not add to totals shown.

Source: Compiled from official statistics of the U.S. Department of Commerce.
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Table 3-7

U.S. MTBE import-to-consumption ratio, by source, 1994-98

(Percent)

Source 1994 1995 1996 1997 1998
SaudiArabia ............ .. 7 10 10 10 11
Canada ............. ... . . .. 7 4 3 4 6
UAE . . (1) 3 4 4 4
Venezuela .. ... .. 4 5 5 4
Netherlands . ....... ... ... .. ... . . . . . 1 3 2 1 3
Allother . ... . 3 4 5 7

Total ... 23 27 28 29 35

! Not applicable.

Note.—Because of rounding, figures may not add to totals shown.

Source: Compiled from official statistics of the U.S. Department of Commerce.

Table 3-8

Major U.S. MTBE export markets, 1994-98

Market 1994 1995 1996 1997 1998

Quantity (1,000 barrels per day)

Venezuela .. ........ . ... 0.6 1.6 1.4 1.5 11.2

MEXICO . ottt 5.7 3.1 3.3 7.0 11.3

Canada . ....... . 2.7 0.1 0.1 0.1 0.3

Allother . ... . 0.4 0.4 2.3 0.3 0.9
Total ... 9.4 5.2 7.1 8.8 23.8

Value (1,000 dollars per day)*

Venezuela .. ......... ... 27.3 56.2 48.8 52.1 345.4

MEXICO . . v ottt 203.3 109.9 118.2 249.7 302.3

Canada . ... 109.0 4.5 3.8 4.6 7.8

Allother . ... . 13.3 13.7 82.2 12.2 26.6
Total ... 352.9 184.3 253.0 318.6 682.1

Unit value (per barrel)

VeNezUEla . . ..o $45.5 $35.1 $34.9 $34.7 $30.8

MEXICO . . v ot et 36.3 35.5 35.8 36.2 29.3

Canada .. ... 40.3 44.7 47.2 63.9 27.1

Allother . ... . 34.6 33.8 35.0 43.7 27.7
Total ..o 37.5 35.7 35.4 36.0 28.7

! Data presented are domestic exports, f.as.

Note.—Because of rounding, figures may not add to totals shown.

Source: Compiled from official statistics of the U.S. Department of Commerce.
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Table 3-9

U.S. imports of reformulated gasoline, by sources, 1994-98

(1,000 barrels per day)

Source 1994 1995 1996 1997 1998
Canada ............ ... . . . . . 3.3 48.3 67.8 67.1 61.1
Venezuela . ....... ... 1.3 29.4 40.9 48.4 52.0
Netherlands .............. .. ... ... ... ... ..... 0 6.4 1.4 12.0 9.1
SaudiArabia ........... ... 0 4.9 12.2 14.7 8.1
Allother .. ... .. . . . . . e 51 11.8 145 5.9 5.8

Total ....... .. .. .. 9.9 106.6 154.3 164.5 158.4

Source: Compiled from official statistics of the U.S. Department of Commerce.

that purchasers do not distinguish between imported and domestic MTBE.>* By design, purchasers
tend to mix acquisitions by utilizing both the spot market and contracts of varying length, allowing

them to switch suppliers depending on price.>

Price Trends

MTBE prices fluctuate substantially throughout the year (see table 3-10). However, two
longer-term price shifts are worth noting. One is the increase from $25 to $45 per barrel during
March-November 1994. Thisincrease derived mainly from an independent rise in methanol prices,
which was, in turn, the result of production problems that reduced supplies while methanol demand
continued to grow. However, even after methanol prices declined, MTBE prices stayed high as

MTBE demand remained strong, particularly given the implementation of the Federal RFG

program in 1995.

The second mgjor longer term shift in MTBE prices was the decline from $39 to $20 per
barrel during August 1997-December 1998. Industry sources report that MTBE prices tend to be

closely associated with crude petroleum prices,> and relate this particular decline to a parallel

decrease in the price of crude petroleum following the onset of the Asian financia crisisin
mid-1997.>* The Asian countries most affected by the crisis represented significant markets for

crude petroleum, and the zero to negative growth of the gross domestic product in some of these
countries reduced the global demand for crude petroleum, contributing to a 37-percent decline in

the price of crude petroleum during 1997-98.%°

* [bid.
*2 |bid.
% DeWitt & Co., MTBE and Oxygenates, p. 6.

% Telephone discussions with industry sources, May 16, 1999.

* Domestic first purchase price. U.S. DOE, Monthly Energy Review, Apr.1999, p. 111.
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Table 3-10

Average monthly and annual U.S. gulf coast MTBE spot prices, 1994-98

(per barrel)

Period 1994 1995 1996 1997 1998
JANUAIY . .o $25.65 $40.13 $36.65 $36.09 $30.95
February . ... ... .. . 2538 38.14 3219 33.08 30.40
March . ... 2493 29.27 3431 33.00 26.21
ARl . 27.27 3255 3759 3175 26.72
MY ot 2881 39.46 3434 32.68 28.82
JUNE 3218 38.12 3140 3347 2797
JUIY 36.12 36.17 3230 38.60 28.67
AUGUSE . . 39.00 3555 3491 38.72 26.49
September . .. ... 38.80 32.00 35.04 3524 26.23
OCtober . .. 4410 29.21 37.23 36.96 26.38
NOVEMbDEr . . 4540 3344 36.02 37.35 26.20
December ... ... 43.32 37.72 3594 3291 19.82

Averageannual ............. ... . . . . 0000 0. 34.08 35.15 34.82 34.99 27.07

Source: Platt’s Oilgram Price Report and Platt's Oilgram News.

Severa U.S. producers say that MTBE prices are still declining in 1999. Whereas some
have stated that this trend has generally resulted in decreasing profit margins,® others reported
“solid” profit marginsin mid-1998.>" One industry source notes that profit margins have declined
since 1995, but states that they remain positive for the industry as a whole, although too low to

encourage new capacity construction.>®

Table 3-11 presents data on unit values of imports, on alanded duty-paid (LDP) basis,®
from the top five sources during 1994-98. These sources accounted for over 80 percent of
U.S. MTBE imports. The LDP unit valuesinclude a 5.5 percent tariff applied to imports from

%6 USITC fieldwork in the United States.

57 “ Stable Feedstock Prices Provide U.S. MTBE Producers With Solid Margins,” Platt’'s

Oilgram Price Report, July 21, 1998, p. 10.

% DeWitt & Co., MTBE and Oxygenates, p. 7. Profit margins are one of several factors

discouraging the construction of new capacity.
® The LDP value of importsis caculated as follows:

LDP value = customs value + charges, insurance, and freight + calculated duties collected.

The United States assesses import duties on the customs value of imports, which is
conceptualy similar to the exporter’sf.o.b. (free on board) value. “Calculated duties
collected” are derived by applying the published duty rates to the customs value. LDP unit
values and customs unit values are derived by dividing LDP values and customs values by
the appropriate unit of quantity for a particular product, when available. In principle, the
LDP unit value should be areasonable proxy for prices paid by U.S. consumers of imports,
since it includes insurance and freight costs and tariffs (but not shipping from the port of
entry).
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Table 3-11

Landed duty-paid unit value per barrel of U.S. MTBE imports, by country, 1994-98

Country 1994 1995 1996 1997 1998
Saudi Arabia . ......... ... $41.89 $35.39 $37.02 $36.54 $30.51
Canada . ......... . 43.72  49.27 42.43 38.09 32.83
UAE . . ) 3341 3351 36.05 29.42
Venezuela ... ... 36.20 37.67 35.81 33.66 26.87
Netherlands ............ ... .. ... .. ... ... ... ... 32.31 37.46 36.58 36.74 27.77
Average for total imports from all sources ............ 39.74 38.73 37.22 36.47 30.10

! Not applicable.

Note.—The average was derived from the trade data for all sources, not just the countries listed above.

Source: Compiled from official statistics of the U.S. Department of Commerce.

Saudi Arabia, the UAE, and the Netherlands, aswell as the higher shipping costs for more distant
sources such as Saudi Arabia and the UAE.® Table 3-12 shows these charges, as reported by the
United States Customs Service, both in terms of dollars per barrel and as a share of LDP unit
values. LDP unit values, customs unit values, and spot prices of MTBE tracked each other fairly
closaly during the period in question (see figure 3-1). For example, the decline in MTBE prices
during 1998 shows up fairly clearly in all three series. Since tariffs, charges, freight, and
insurance costs have been stable over time (table 3-12), the LDP unit values and customs values
asreported by U.S. Customs are closely linked. Since 1996, these two values and the U.S. gulf
coast spot price as reported in Platt’s Oilgram Price Report have tracked more closdly, and the
dispersion among LDP unit values for various exporters has been reduced. Some of these changes

appear to coincide with changesin industry pricing practices.

Until 1996, contracted U.S. gulf coast prices were determined by a three-variable
“A+B+C” formula. In thisformula, A was the price of butane, B was 0.34 times the price of
methanol, and C was a combination of other costs of production and producer profit consistent
with prevailing market factors.®* The A and B variables changed in accordance with published
feedstock prices, while the C variable was negotiated separately for each contract. Asthe
“A+B+C” contracts expired in 1996, this pricing formula ended and spot prices published daily in
Platt’s Oilgram Price Report came to determine both spot and contract prices.®?

% U.S. tariffs are discussed in more detail in appendix G. Transportation costs are
discussed later in the section entitled Transportation Costs later this chapter.

- DeWitt & Co. MTBE and Oxygenates, p. 189. This convention is derived from the

proportions of feedstocks used to make MTBE.

2 Based on responses to the Commission’s questionnaire. In addition to Platt’s, four
other publications report spot prices for MTBE, although Platt’s is the most widely
referenced. One industry analyst estimated that over 90 percent of the MTBE sold in the
United States was transacted at prices based on prices published in Platt’s.
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Table 3-12

Components of LDP unit values for U.S. MTBE imports by sources, by value, and by shares of LDP unit

value, 1994-98

Item 1994 1995 1996 1997 1998
Value (per barrel)
Customs unit value per barrel:
SaudiArabia .......... ... $35.17 $29.78 $30.73  $30.73 $25.27
Canada . ........ . 42.13 47.33 40.54 36.34 29.79
UAE © e ©) 27.71 27.50 28.94 24.08
Venezuela . ... ... ... 33.16 35.07 32.02 30.82 24.17
Netherlands .. ..... ... .. . . . . . . i 28.72 33.53 33.25 33.55 25.52
Charges, insurance, and freight per barrel:
Saudi Arabia ......... .. 4.74 3.94 4.57 4.11 3.85
Canada .......... ... . . . . . 1.59 1.93 1.89 1.74 3.04
UAE . . A 4.15 4.47 5.51 4.01
Venezuela ... ... ... 2.98 2.60 3.73 2.84 2.68
Netherlands ... ..... ... ... . . . . . . i 1.98 2.05 1.46 1.35 0.85
Calculated duties per barrel:
Saudi Arabia ........ ... 1.97 1.67 1.72 1.69 1.39
Canada .............. . A A A A .00
UAE © e ©) 1.55 1.54 1.59 1.39
Venezuela .......... ... 0.06 A 0.05 A 0.02
Netherlands ... ..... ... .. . . . . . i 1.61 1.88 1.86 1.84 1.40
Shares of LDP unit value (percent)
Customs value:
Saudi Arabia ........ ... 84 84 83 84 83
Canada ........... .. . . . .. 96 96 96 95 91
UAE . .. A 83 82 80 82
Venezuela ... ... ... 92 93 89 92 90
Netherlands . ....... ... .. . . . . . . i 89 90 91 91 92
Charges, insurance, and freight:
Saudi Arabia ......... .. 11 11 12 11 13
Canada ........... ... . . .. 4 4 5 5 9
UAE e ©) 12 13 15 14
Venezuela ... ... ... 8 8 10 8 10
Netherlands .. ...... ... .. . . . . . . i 6 6 4 4 3
Duties:
Saudi Arabia ........ ... 5 5 5 5 5
Canada . ....... .. A A A A A
UAE e ©) 5 5 4 5
venezuela ......... ... A A A A A
Netherlands . ........ ... ... . . .. . . . . . . . . . . ... 5 5 5 5 5

Not applicable.

Source: Compiled from official statistics of the U.S. Department of Commerce.
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Figure 3-1
BE: LDP unit values, spot prices, and Customs unit values, 1994-98
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Source: Compiled from official statistics of the U.S. Department of Commerce and
data from various issues of Platt’s Oilgram Price Report and Platt’s
Oilgram News

According to one source, MTBE prices in 1997 and 1998 were about 20 to 30 cents per
gallon lower than those with the pricing formula®® Typically, an average of the prices for several
days around the day of either the delivery to purchaser facilities or pickup from supplier facilities
is used to determine price.®*

Almost all U.S. MTBE imports are delivered to ports outside of the U.S. gulf coast area,
and LDP unit values for all supplier countries are generally dlightly higher than the U.S. gulf coast
price. Import unit values for Saudi Arabiatend to be close to the average for all imports and near
the middle of the top five suppliers.

& DeWitt & Co. MTBE and Oxygenates, p. 189.
5 Based on responses to the Commission’s questionnaire.
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Transportation Costs

Practically al of the MTBE both produced and consumed domestically is transported
between U.S. coasts by ships,® imported MTBE is transported similarly. Transportation costs
vary, depending on a number of factors, including prevailing freight rates, distance traveled, mode
of transportation, flag-registry of shipping vessels, and amount of cargo shipped. Thisdiscussion
compares total transportation costs with transportation costs on a per-mile basisto highlight
geographically and nongeographically determined differences in costs.®

Jones Act ¢

Section 27 of the Merchant Marine Act of 1920, commonly referred to as the Jones Act,®®
prohibits merchandise from being transported by water between U.S. ports “in any other vessel
than a vessdl built in and documented under the laws of the United States and owned by persons
who are citizens of the United States.” In addition, other U.S. laws and regulations restrict the
foreign ownership of, and the citizenship of crews on, U.S.-flag and U.S.-registered ships.
Although they too affect the transportation of merchandise between U.S. ports, certain of these
regul ations operate separately from the Jones Act. ® Shipping firms indicate that the Jones Act
increases rates for U.S. coastal shipping for a number of reasons: (1) vessels built in U.S. yards
cost more, (2) U.S. crewing requirements exceed those of most foreign-flag vessels, and
(3) U.S. insurance, liahility, and other requirements also raise the cost of operating a U.S.-flag
vessal.™ |t should be noted, however, that the Jones Act applies to U.S.-flag transportation of all
commodities in the United States between U.S. ports and is not specific to MTBE.

Determinants of Transportation Costs

Total transportation costs are largely afunction of distance for both U.S. and foreign
MTBE producers. The shipping distances from principal MTBE suppliersin the Arabian Gulf to
either U.S. coast are roughly comparable and hence their transportation costs to either coast tend to
be similar. For domestic suppliers of MTBE, the situation is somewhat different. Many domestic
MTBE producers/merchants are located around the U.S. gulf coast and utilize ships to transport
mogt, if not all, of the product they sell on either coast. However, it costs
U.S. producers/merchants more to ship by vessel to the west coast than to the east coast because of

% USITC fidldwork in the United States; telephone interviews with industry sources,

Aug. 18, 1999. Barges are generally used when the distance to be shipped is short (i.e., in
the local area). Shipments by barge, however, are limited by the size of the barge.

% Generally, shifting imports from a neighboring supplier to a distant supplier increases
total transportation costs, but such a shift is not likely to independently determine changes in
transport costs on a per-mile basis.

 More information about the Jones Act can be found in USITC, The Economic Effects of
Sgnificant U.S Import Restraints, Second Update, USITC Publication 3201, May 1999,
pp. 85-104.

46 U.S.C. 883; 19 CFR 4.80 and 4.80(b).

% U.S Import Restraints, p. 86.

™ Interviews with U.S. domestic shipping firms, Feb. 1999.
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the distance involved.”

Although total shipping costs for imported MTBE from the Arabian Gulf generally exceed
total shipping costs for domestic M TBE because distances are significantly grester, U.S. shippers
generaly pay higher freight rates on a per ton-mile™ basis than foreign shippers (table 3-13 and
figure 3-2). U.S. producers must use U.S.-flag Jones Act vessels for cargo shipped between
U.S. ports. U.S. industry representatives stated that they believe the Jones Act makes it less
profitable for them to compete in the west coast market (the destination for most imported Arabian
Gulf MTBE).”

Table 3-13
Clean marine transportation, spot charter rates, 1996-98
1996 1997 1998
Total cost Rate Total cost Rate Total cost Rate
Per ton Per ton-mile Per ton Per ton-mile Per ton Per ton-mile
Type of voyage:
Domestic (Jones Act):
U.S. gulf-U.S. east coast $11.36 $0.0059 $10.23 $0.0054 $9.73 $0.0051
U.S. gulf-California (LA) 24.75 0.0052 24.12 0.0051 21.92 0.0046
Foreign:
Europe-U.S. east coast 13.63 0.0040 14.97 0.0044 10.78 0.0032
Caribbean-U.S. east coast 9.32 0.0050 10.51 0.0057 6.40 0.0035
Singapore-California 19.13 0.0020 16.31 0.0020 16.10 0.0020
Arabian Gulf-California 29.48" 0.0026 27.03 0.0023 24.57 0.0024

* Estimated by the Commission using industry information.

Source: Compiled by the Commission from information provided by U.S.-based shippers.

™ As of February 1999, the freight costs for shipping MTBE from the U.S. gulf coast to
the east coast and to the west coast amounted to approximately 3.5 cents per gallon and
7.5 cents per gallon, respectively. Asit isdifficult to cover transportation costs to the west
coast through the market price, there is substantially less product shipped from the gulf coast
to the west coast. USITC fieldwork in the United States.

2 A ton-mileis aunit of measure reflecting the movement of 1 ton of freight 1 mile. The
freight cost per ton-mile is the cost to move 1 ton this distance.

B USITC fiddwork in the United States.
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Figure 3-2
MTBE: Shipping rates, per ton-mile, 1996-98
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Source: Compiled by the Commission from information provided by U.S.-based shippers.
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Government Policies

This section presents information on Government policies in the United States that affect
production, investment, and trade of MTBE.” The magjority of respondents to the Commission’s
guestionnaire, as well asindustry officias interviewed by the Commission, cited U.S. and Saudi
Arabian government policies as having the greatest effect on both current and future competitive
conditions of the globa market; policies specifically cited by industry representatives were the
CAAA, the Jones Act, and the ethanol tax credit, and Saudi Arabian feedstock pricing policies.”
Other factors identified by the respondents to have a significant impact on current and future
competitiveness of the U.S. industry were U.S. imports of MTBE and health/environmental
concerns.

Two government policy-related events subsequent to most Commission fieldwork and the
return of questionnaire responses may presage a major change in government policy in the United
States concerning MTBE: the issuance of an executive order on March 25, 1999, by the Governor
of Californiarequiring the phaseout of MTBE in California by the end of the year 2002, largely
because of concerns about ground water contamination, and the July 1999 report of the EPA’s
“Blue Ribbon Panel on Oxygenates in Gasoling” recommending the reduced use of MTBE in the
United States, with efforts to curtail use to begin immediately.

Thefirst part of this section discusses the Clean Air Act, as amended by the CAAA. The

CAAA, among other things, mandated the phaseout of tetraethyllead in gasoline and required the
use of gasoline with higher oxygen content in specified parts of the country to reduce carbon
monoxide emissions and toxic air pollutants. MTBE is one of several oxygenates that can be
blended with gasoline to meet these requirements. This part also discusses the waiver of the
Federal fuel requirements granted to California and the California Air Resources Board (CARB)
Phase 2 RFG program, as well as the Governor’s executive order. California consumes more
MTBE than any other State, accounting for 40 percent of U.S. consumption. The second part of

™ Neither industry sources nor the Commission identified any specific Federa laws or
regulations that apply solely to MTBE. The chemical is generally subject to EPA and
U.S. Department of Transportation (USDOT) regulations that apply to chemical products.
For example, plants producing MTBE, like plants producing other chemical products, must
meet EPA standards relating to the discharge of certain pollutants. The shipping and
packaging of MTBE are subject to regulations issued by the USDOT. MTBE can be shipped
“neat,” that is, as an individual chemical, for later blending with gasoline, or it can be
shipped already blended in gasoline. While USDOT indicates that there are no specific
regulations governing the transportation of MTBE per sg, it indicates that regulations
applicable to the shipment of flammable liquids, including gasoline, are applicable to MTBE
when it is shipped either neat or blended with gasoline. 42 U.S.C.8 7412(f)(4). Also see
e.0., 49 CFR §§ 173.150, 176.305-340.

® The Commission found no information that indicated that there are any Federa
restrictions on investment. Market forces were mentioned as being the main restrictions on
such investment.
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the section describes health and environmental concerns raised by the use of MTBE, including the
July 1999 report of the EPA Blue Ribbon Panel.”™

The Clean Air Act

Widespread use of MTBE in the United States as an oxygenate in gasoline is largely the
result of new air-quality standards mandated by amendments to the Clean Air Act enacted in 1990.
The Clean Air Act, initially enacted in 1963 and significantly amended in 1990 by the CAAA,
addresses air quality, defines certain pollutants, and sets air-quality standards. The Clean Air Act
isadministered principally by the EPA in conjunction with the States. The CAAA represented a
major amendment of the Clean Air Act, and imposed considerable new standards on mator vehicle
emissions designed to meet air-quality objectives. The CAAA’s goals with respect to motor vehicle
emissionsincluded: (1) theremoval of tetraethyllead from gasoline; (2) the reduction of carbon
monoxide emissions from the burning of gasoline by cars and light trucks; and (3) the reduction of
volatile organic compound (VOC)’” emissions and toxic air pollutants from the burning of
gasoline. One of the methods identified for accomplishing these goals was to add oxygenates to
gasoline. Oxygenates boost octane (and, therefore, reduce engine “knock™) and thus offset the loss
of octane caused by the removal of tetragthyllead.” Also, oxygenates increase the oxygen content
in the gasoline, resulting in cleaner burning gasoline. 1t was estimated that use of oxygenated fuels
in pre-1981 vehicles would reduce carbon monoxide emissions by 24 percent or more.”® MTBE
was one of three oxygenates noted by the legidative history of the CAAA as then used in gasoline;
aso noted were ethanol and ETBE.®

To accomplish the goals related to motor vehicle emissions, the CAAA required that the
composition of gasoline be changed in two steps. The first step was the oxygenated gasoline
program, implemented in 1992, which required the use of oxygenates in gasoline in nonattainment
areas during winter months.®* The second step, implemented in 1995, required the production of
RFG for use in designated metropolitan areas on a year-round basis. Implementation of the 1992

® The ethanol tax credit is discussed in the section of this chapter entitled Substitutes for
MTBE in the U.S. Market; the Jones Act is discussed in the section of this chapter entitled
Transportation Costs; and the Saudi feedstock pricing policy is discussed in chapter IV.

"\ OCs are organic compounds that participate in atmospheric photochemical reactions.
They are said to contribute significantly to the formation of ground-level ozone (smog).
“Glossary,” undated, found at http://mww.eia.doe.gov/oiaf/1605/gg97r pt/glossary.html,
retrieved June 23, 1999; “OAR Policy and Guidance Metarecord,” dated Nov. 17, 1998,
found at http://mww.epa.gov/ttncaaal/t3/meta/m20705.html, retrieved June 23, 1999.

8136 Cong. Rec. S 3510-12 (1990).

™ S. Rept. 101-228, Clean Air Act, Amendments, at 118 (1990).

¥ |bid. at 119; 3504.

8 A nonattainment area does not meet, or contributes to another area’ s failure to mest,
the standards for a particular pollutant. These areas include Baltimore, Chicago, Hartford,
Houston, Los Angeles, Milwaukee, New Y ork City, Philadel phia, and San Diego.
Conversely, an attainment area meets such standards. Some attainment areas decided to opt
in to the RFG program despite meeting the standards for particular pollutants.

§ 107(d)(1)(A) & 211(k)(6) of the Act, 42 U.S.C.A. 8§ 7407(d)(1)(A) & 7545(K)(6); 40 CFR
§ 81.302.
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and 1995 programs is considered to be largely responsible for the significant growth in
U.S. consumption of MTBE during much of the 1990s.22

Major provisions regarding mobile sources of air pollution

The oxygenated gasoline program, which became effective on November 1, 1992, was
intended to address carbon monoxide problems during the winter months in carbon monoxide
nonattainment areas.® The program required that about 12 percent of all motor gasoline sold
during the winter months contain at least 2.7 percent, by weight, blended oxygenate.®* Oxygenated
gasoline is still used in certain parts of the country, but since implementation of the RFG program,
it accounts for a smaller percentage of the total gasoline used in the United States (about 3 percent
of gasoline demand in 1997).%

The CAAA mandated the sale of RFG for use in motor vehicles as of January 1, 1995, to
reduce VOC emissions and toxic air pollutants and, in turn, ozone production.?® RFG was
mandated for use on ayear-round basis in nine metropolitan areas with the worst ozone smog.®’
The program calls for continued reductions in such emissions through two phases. Phasel,
implemented in 1995 with an initial goal of, among other things, reducing toxic emissions relative
to 1990 levels, was upgraded in 1998 to meet specified pollutant limits. Phase I, which calls for
greater reductionsin VOC emissions and toxic air pollutants, will be implemented in 2000.%

RFG has more stringent specifications than oxygenated gasoline®® To qualify as RFG,
gasoline must contain at least 2 percent oxygen by weight and no more than 1 percent benzene by

& DeWitt & Co., MTBE and Oxygenates, p. 25; Richards, “MTBE Markets Could
Require New Plants,” p. 20; Prehearing Brief of Saudi Basic Industries Corporation
(SABIC) and SABIC Americas, Inc., submitted by Miller & Chevalier, Chartered, counsel for
SABIC, dated Mar. 19, 1999, pp. 3-4.

8 Carbon monoxide results from the incomplete engine combustion of gasoline.
Increasing the oxygen content causes the gases to burn more completely and reduces carbon
monoxide emissions. Carbon monoxide exceedances were found to occur most often in the
winter months due to colder ambient temperatures , atmospheric temperature inversions,
and, in some areas, the combined effects of high altitude and climatic conditions. S. Rep.
101-228 at 118-19; reprinted in 1990 U.S. Code Congressional and Administrative News
(U.S.C.C.A.N.) at 3503-04.

8 § 211(m)(2) of the Act, 42 U.S.C.A. § 7545(m)(2). The requirement is equivalent to
15.2 percent MTBE or 7.6 percent fuel ethanol by volume. These percentages may change
plus or minus 0.5 percent absolute. For example, MTBE in oxygenated gasoline may range
from 14.7 to 15.7 percent by volume, depending on the density of the motor gasoline, the
purity of the oxygenate, and the assumed average oxygen content.

& DeWitt & Co., MTBE and Oxygenates, p. 28.

% H.R. Conf. Rep. 101-952, reprinted in 1990 U.S.C.C.A.N. at 3868.

8 § 211(k) of the Act, 42 U.S.C.A. § 7545(k)(5).

8 Discussions with representatives of the EPA, June 23, 1999.

8 Oxygenated gasoline includes gasohol but excludes reformulated gasoline and certain
other products. 40 CFR § 80.2.
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volume,® and contain no lead or heavy metals.® The EPA must certify that any RFG meets these
requirements.?

MTBE is one of four commercially available blending agents available to oxygenate
gasoline;* the other three are fuel ethanol, ETBE, and TAME.** In the United States, MTBE and
fuel ethanol account for over 90 percent of oxygenate use. However, any agent not specifically
prohibited by the EPA% may be used, provided that it meets the statutory requirements on volatility
during the high ozone seasons.®

The California waiver and special standards

The Clean Air Act aso permits a State to receive awaiver from the Federal fuel
requirements if the State adopts standards that are at least as strict as the Federal standards.®”
Cdliforniareceived such awaiver in 1994 and established its own emission standards (e.g., the
CARB Phase 2 RFG program).® This waiver affords California the authority to control or
prohibit the use of any fuel additive.*

Both the Federal RFG and the CARB Phase 2 RFG programs are in effect in certain areas
of California (e.g., Southern California and Sacramento); the remainder of Californiais not subject
to Federal RFG requirements. Since, according to a representative of the CARB, CARB Phase 2
RFG regulations regarding emissions are more stringent than the Federal regulations, gasoline used
to meet CARB regulations will satisfy Federal regulations'® and, therefore, all of the gasoline used
in Californiais CARB Phase 2 RFG.'®* However, to ensure that there is no violation of Federa
law, oxygen is required to be added to the CARB Phase 2 RFG in areas subject to Federal RFG
standards (i.e., southern California and Sacramento).'®

% 8§ 211(k)(2)(B) & (C) of the Act, 42 U.S.C.A. § 7545(k)(2)(B) & (C).

o § 211(k)(2)(D) of the Act, 42 U.S.C.A. § 7545(k)(2)(D).

% § 211(k)(4) of the Act, 42 U.S.C.A. § 7545(k)(4).

% S. Rep. No. 101-228 at 119, reprinted in 1990 U.S.C.C.A.N. at 3504.

% Ibid., p. 119; 3504. In reconciling the House and Senate versions, the Conference
Committee specifically stated that the provisions would encourage the use of oxygenates,
“like ethanol and MTBE.” H.R. Conf. Rep. 101-952, 104 Stat. 3869.

% § 211(c) of the Act, 42 U.S.C.A. § 7545(c).

% § 211(h)(1) of the Act, 42 U.S.C.A. § 7545(h)(1).

%7 § 211(c)(4)(B) of the Act, 42 U.S.C.A. § 7545(c)(4)(B). A State must first seek a
waiver under § 209(b) of the Act, 42 U.S.C.A. 8§ 7543(b).

% 40 CFR 80.81(c).

% § 211(c)(4)(B) of the Act, 42 U.S.C.A. § 7545(c)(4)(B).

1% Telgphone discussion with a representative of the California Air Resources Board,
June 23, 1999; California Air Resources Board, “ Comparison of Federal and California
Reformulated Gasoline,” Fact Sheet 3, updated Feb. 1996, p. 1.

101 Telgphone conversation with a representative of the California Air Resources Board,
June 24, 1999.

1% 1bid.

3-26



According to the California Energy Commission, CARB Phase 2 RFG gasoline,
introduced in June 1996, “has a different formulation and burns cleaner than regular reformulated
gas.”'® Oneindustry source states that “ Overall, CARB gasoline is more tightly specified, and
probably produces greater emissions reductions than its Federal counterpart.”'* One of the most
significant differences between the CARB and the Federal RFG programsisthat it is possible to
meet the CARB regulations without using oxygen as long as equivalent emissions levels are met
per amodel that relates emissions to fuel properties.'®  According to a representative of the
CARB, companies blending gasoline can choose one of two options: (1) they can use oxygen to
meet the standards and not have to meet the specifications of the model or (2) they can use less (or
no) oxygen, but would then have to meet the parameters established by the model X%

On March 25, 1999, the Governor of Californiaissued an executive order mandating the
removal of MTBE from gasoline by December 31, 2002.%” In the same order, the Governor
authorized a request to the EPA from Cdliforniafor awaiver from the Federal RFG program’s
oxygen content requirements currently in place in areas subject to the program.*®

I mplementation of the RFG program

Initially, the RFG transition was viewed with concern by the industry given the mixed
results that had been associated with previous new-product introductions.’® For example, the
introduction of oxygenated gasoline in the fall of 1992 went smoothly because refiners had built up
large stocks of MTBE and other emission-reducing oxygenates prior to the start of the program.*©
In contrast, the introduction of low-sulfur diesel in the fall of 1993 posed a number of difficulties
that resulted in temporary product shortages with associated price increases, illustrating that
transition periods for new products could be vulnerable to unexpected supply disruptions.*

From the start of the program, the wide-ranging areas to be served added some
complications. RFG was required in designated ozone nonattainment areas and in attainment areas

103 “Types of Gasoline Available in the United States,” dated Oct. 1996, found at
http://mmw.ener gy.ca.gov/ fuels/gasoline/types of gasoline.html, retrieved on Apr. 21, 1999.

1% Dewitt & Co., MTBE and Oxygenates, p. 35.

1% Discussion with a representative of the California Air Resources Board, June 23, 1999.

1% 1bid.

197 Executive Order D-5-99 at 4. Methanex, a Canadian methanol producer, has
indicated that it will challenge the executive order as constituting a breach of
U.S. obligations under Chapter 11 of NAFTA. Methanex served a notice on the United
States of intent to submit a claim to arbitration under Article 1119(b) of Chapter 11 of the
North America Free Trade Agreement, on June 15, 1999.

1% 1bid. at 1 2; § 211(k)(2)(B), 42 U.S.C.A. § 7545(k)(2)(B). Of further note, the
Governor authorized an assessment of the health risks of ethanol in gasoline and the
potential for an ethanol industry in California. Executive Order D-5-99 at 1110 & 11.

1% “First Oxygenated Gasoline Season Shakes Out Differently Than Expected,” Oil &
Gas Journal, Oct. 25, 1993, pp. 66-75.

0 bid.

1 bid.
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that opted in to the program,**> mostly located in the Northeast, southern California, and the
Chicago area. In some regions, attainment areas were interspersed with nonattainment aress,
making delivery complicated. Moreover, some regions (i.e., the Northeast and Midwest) are not
self-sufficient in terms of RFG production and must rely on gulf coast production and imports.

Other features that made the RFG program complex were new production processes and
diminished flexibility in the delivery system. New equipment was added to existing production
facilities for additional refining steps because RFG was atotally new product and not just adlight
change or addition to an existing production process.*** In addition, the more than 250 types of
conventional, oxygenated, and reformul ated gasolines produced needed to be segregated in the
pipdine systems and storage facilities. Any loss of flexibility in the delivery system could increase
the potential for temporary shortages of any of these products.***

The RFG program also affected retail gasoline prices. The principal factor influencing
retail gasoline pricesis the price of crude petroleum to refiners, which is determined in the global
market.'™> For RFG, the separate costs of oxygenates, such as MTBE, were also a significant
added factor. Higher production and distribution costs for RFG were expected to create a price
premium. Production costs had been estimated to be 4 to 6 cents per gallon higher than those for

12 Areas opting into the program initially included sections of Connecticut, Delaware,
Kentucky, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New Y ork,
Pennsylvania, Rhode Island, Wisconsin, and the District of Columbia.

3 “First Oxygenated Gasoline Season Shakes Out Differently Than Expected.”

14U.S. DOE, The Energy Information Administration’s Assessment of Reformulated
Gasoline, Vol.1, Oct. 1994, various pages and Val. 2, Dec. 1994, various pages. Asnoted in
this publication, a number of modes are used to transport all types of gasoline to consumers,
including pipeline, waterborne tanker and barge, rail, and tanker truck. Storageis required
at various points in the distribution system. However, refiners, transporters, bulk storage
terminal operators, and marketers must segregate individual RFG batches and assure each
batch’ s integrity by repeated testing as the batch moves from the refiner to the consumer.
The RFG program requires substantial paperwork to identify each batch of RFG produced.
The majority of all types of gasolines are moved to market via pipelines, which operate
throughout the country. The efficiency of pipeline operationsis predicated on moving large
volumes of fungible products. As segregated products, such as RFG, enter the system, more
interfaces and transmixes are created, and often a more valuable product is blended down
into aless valuable class of product. In addition to the interface problems, disruptionsin
pipeline operations can affect the ability to move the product to market. An example of
problems that could face the delivery system is the Renewable Oxygenate Standard (ROS),
which required that 30 percent of the oxygenates for RFG be derived from ethanol and other
renewable sources. Because of problems associated with transporting ethanol via pipelines,
the ROS was postponed in early 1995 and later canceled entirely.

115 Retail gasoline prices, as seen by consumers at the pump, are the product of a variety
of influences, including crude petroleum prices; refining, transportation, and marketing
costs; Federal, State, and local taxes; and profit margins at all levels of the industry.
Seasonality is also a significant influence, with gasoline prices tending to rise in the summer,
owing to higher demand, and fall in the winter.
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conventional gasoline,**® depending upon refinery configurations;™” in turn, RFG was expected to
cost consumers 10 cents per gallon more at retail than conventional gasoline. Additionaly, local or
regional supply disruptions were expected to result in temporary price increases.'® During 1996-
98, the price of RFG ranged from 1.9 to 3.5 cents per gallon more than that of conventional
gasoline (table 3-14). Prices at the pump increased by about the same amount.

Table 3-14
RFG and conventional motor gasoline price relationship and the price of MTBE, 1995-98

(cents per gallon)

New York Harbor U.S. gulf coast
Year Conventional RFG Difference Conventional RFG Difference MTBE
1995-------- 52.0 540 2.0 52.0 55.0 3.0 83.8
1996-------- 535 56.7 3.2 51.0 545 35 83.8
1997-------- 61.0 634 24 60.0 61.9 1.9 82.8
1998-------- 59.6 622 26 59.0 61.1 21 83.2

Source: Derived from official statistics of the U.S. Department of Energy and various issues of
Platt’'s Oilgram Price Report, Price Average Supplement.

Health and Environmental Concerns

Overview

In the early 1990s, concerns regarding the ill effects of exposureto MTBE in the air (e.g.,
from gasoline exhaust) were generated by health complaints from residents of areas with winter
oxygenated fuel programs. In the mid-1990s, California, along with several other States,
discovered MTBE in its public water supplies.™® In 1998, the University of California conducted
research to evaluate the health and environmenta impacts of MTBE, the findings of which
became a basis for the Governor of California’ s decision, in March 1999, to order a phaseout of
MTBE.™® A handful of other States have introduced legislation to curtail the use of MTBE (see

118 Conventional gasoline is finished motor gasoline, not included in the oxygenated or
reformulated gasoline categories.

" variousissues of Platt’s Oilgram Price Report, Price Average Supplement.

18 1hid. For example, the MTBE price increase in late 1994 resulted in an increase in
the price of oxygenated gasolines; the latter was priced over 7 cents per gallon more than the
price of conventional gasoline. The increase in the price of MTBE was not the result of
increased demand for the product but occurred because of the rise in the price of the MTBE
feedstock, methanol, which more than doubled as a result of unexpected plant outages.

19 MTBE is a compound that is “highly soluble, biodegrades dowly and is persistent in
groundwater.” Testimony by Robert Perciasepe, Assistant Administrator for Air Radiation,
U.S. Environmental Protection Agency, before the U.S. House of Representatives, House
Commerce Committee, Amending the Clean Air Act: Hearing of the Health and
Environment Subcommittee, 106th Cong., May 6, 1999.

120 Governor Davis' decision to call for the gradual rather than the immediate removal of
MTBE was supported by findings both in the University of California study and in a study
published by the California Energy Commission entitled Supply and Cost Alternatives to
MTBE in Gasoline, Oct. 1998. In his executive order calling for a phaseout of MTBE,
Governor Davis notes that “the findings and recommendations of the U.C. report, public

(continued...)
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appendixes H and J). In addition, the EPA convened a panel of environmental and health experts
to evaluate options for curbing MTBE contamination of air and water. The panel presented its
recommendations to EPA Administrator Carol Browner in July 1999.'%

Health concerns: theimpact of MTBE on air quality

Health complaints arising from exposure to MTBE in the air were first registered in
November 1992 in Fairbanks, AK, when residents reported symptoms such as headaches, nausea,
dizziness, irritation of the nose and throat, and disorientation.> Similar complaints were recorded
in Anchorage, AK; Missoula, MT; Milwaukee, WI; and New Jersey.*?® During the 1994-95 winter
season, Anchorage replaced MTBE with ethanol as the primary fuel oxygenate because the latter’s
use had not generated reports of negative health effects.’* Missoula also began substituting

120 (,..continued)
testimony, and regulatory agencies are that, while MTBE has provided California with clean
air benefits, because of leaking underground fuel storage tanks MTBE poses an
environmental threat to groundwater and drinking water.” Telephone discussion with a
representative from the California Air Resources Board, May 11, 1999; Executive Order
D-5-99 by the Governor of the State of California, Mar. 25, 1999, found at
http://mww.ca.gov/s/ governor/d599.html, retrieved Apr. 7, 1999.

2 The health effects and the recommendations of the panel are discussed in more detail
in the sections entitled Health concerns. theimpact of MTBE on air quality and The EPA
Blue Ribbon Panel. For a more complete listing of events related to the use of MTBE, see
appendix H.

22 1t is suggested that the complaints were generated from an increased sensitivity on the
part of Alaska residents to the unpleasant odor of M TBE-blended gasoline. Executive Office
of the President, National Science and Technology Council, “Interagency Assessment of
Potential Health Risks Associated With Oxygenated Gasoline,” found at
http: //mww.whitehouse.gov/WH/EOP/OSTP/NSTC/html/MTBE/report.html, retrieved
Apr. 24, 1999, p. 20.

Moreover, according to the World Health Organization, “Epidemiological studies of
human populations exposed under occupational as well as non-occupational conditions, and
experimental studies of human volunteers exposed under controlled conditions, have not
been able to identify a basis for these complaints. Although results are mixed, community
studies conducted in Alaska, New Jersey, Connecticut, and Wisconsin, USA, have provided
limited or no evidence of an association between MTBE exposure and the prevalence of
health complaints.” World Health Organization, International Programme on Chemical
Safety, Environmental Health Criteria 206 (Summary): Methyl Tertiary-Butyl Ether,
undated, last modified Mar. 29, 1999, found at http://mmw.who.int/pcs/docs/ehc_206.htm,
retrieved Aug. 25, 1999.

123 Paul J. Squillace, John S. Zorgorski, William G. Wilber, and Curtis V. Price, A
Preliminary Assessment of the Occurrence and Possible Sources of MTBE in Ground Water
of the United States, 1993-94, U.S. Geological Survey, p. 3.

124 Beginning on November 1, 1992, MTBE-blended gasoline was required in two areas
of Alaska-the Municipality of Anchorage and the Fairbanks North Star Borough. In
December 1992, Alaska suspended its use of MTBE, although the chemical was not formally
banned. Representative from the Alaska Department of Environmental Conservation,
correspondence via electronic mail with the Commission, Apr. 27, 1999.
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ethanol for MTBE because of perceived health issues.™® However, to date, research findings have
not established a causal link between human exposure to gasoline containing MTBE and the
occurrence of health-related symptoms.*®® Further, one study suggests that the carcinogenic risk
associated with the inhalation of MTBE is “substantialy less’ than that for other gasoline
components, including benzene, 1,3-butadiene, formaldehyde, and acetaldehyde.™

Environmental issues: MTBE contamination of ground and surface water

MTBE, a product with a strong taste and odor, has been discovered in the drinking water
supplies of severa States, most notably in California. In early 1997, the City of Santa Monica,
CA, closed nearly half of its public drinking wells owing to contamination by MTBE. The
contamination occurred as a result of the migration of MTBE from leaking underground gasoline
storage tanks to nearby ground water.*?® MTBE has also been detected in Californialakes and
reservoirs, where it was found to be released from unburnt fuel leaking from two-stroke engines on
motorboats and jet skis.™® In June 1997, the City of South L ake Tahoe adopted an ordinance to

%5 The City and County of Missoula switched to ethanol after voluntarily suspending use
of MTBE. California Environmental Protection Agency, “MTBE,” Briefing Paper, Apr. 24,
1997 (updated Sept. 3, 1998), p. 9, and telephone interview with representative from
Montana Department of Environmental Quality, Apr. 27, 1999.

126 California Environmental Protection Agency, “MTBE,” pp. 8 and 11.

27 These findings were published in a report entitled I nteragency Assessment of
Oxygenated Fuels by the White House Office of Science and Technology Policy in June
1997. The report qualifiesits findings, however, and recommends that additional research
be conducted. James E. McCarthy and Mary Tiemann, MTBE in Gasoline: Clean Air and
Drinking Water Issues, Congressional Research Service, updated Mar. 26, 1999, p. 2.

128 1n 1997, Chevron and Shell reached a settlement in alawsuit filed against them by the
City of Santa Monicaby agreeing to pay an initial $5 million to help clean up MTBE.
“Boxer Urges EPA To Use Emergency Authority To Clean Up MTBE Drinking Water
Contamination,” a press release from Senator Boxer’s office, Sept. 1, 1998, and Kara Sissell,
“Chevron, Shell Settle MTBE Contamination Suit,” Chemical Week, Sept. 17, 1997, p. 16.

In 1984, the EPA established a program to prevent water contamination by leaking
underground gasoline storage tanks. Tanks constructed prior to December 1988 were either
to be upgraded to meet new EPA standards or eliminated from service within 10 years. In
December 1998, the EPA reported that over 1.2 million “substandard” tanks existing in 1988
were no longer in operation; and of the nearly 900,000 remaining tanks in use, over half
reportedly complied with EPA regulations. Some industry sources have questioned the
EPA’s enforcement of its program given that it had not received 100 percent compliance by
the December 1998 deadline. However, the EPA has asserted its commitment to achieving
100 percent compliance, and has estimated that it will be able to do so in roughly “a couple
of years.” McCarthy and Tiemann, MTBE in Gasoline, p. 6; U.S. Environmenta Protection
Agency, “ Supplemental Information Regarding the August 10, 1998, Enforcement Strategy,”
Dec. 9, 1998, found at http:// www.epa.gov, retrieved Apr. 28, 1999; testimony by Robert
Perciasepe, May 6, 1999; and USITC fieldwork in the United States.

129 “ Summer Boating Blamed for MTBE Pollution,” Environmental News Network, found
at http://mww.enn.conv, posted July 24, 1998, retrieved Mar. 25, 1999.
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prohibit the use of jet skis and, in October of the following year, voted to ban the use of MTBE.*®
Separately, in June 1998, a report published by California's Lawrence Livermore National

L aboratory estimated that nearly 10,000 of the State’ s ground water sites,"* located near leaking
underground fuel tanks, were contaminated by MTBE.**

MTBE has also been detected in the public water systems of at least 10 east coast
States,** and M TBE-contaminated wells have been found in Arizona, Kansas, Illinois, Texas, and
Virginia™ The contamination has occurred primarily as the result of leaking underground
gasoline storage tanks and, in some cases, has forced the closure of drinking wells.**®

The EPA Blue Ribbon Panel

In November 1998, the EPA assembled a panel of outside experts, the Blue Ribbon Panel
on Oxygenates in Gasoling,™*® to review the health concerns associated with M TBE contamination
of water and evaluate the efficacy of available oxygenates in maintaining clean-air standardsin the
United States.

On July 27, 1999, the Pandl presented its recommendations on domestic oxygenate use to
EPA.*" The Panel requested that EPA work with Congress and individual States to implement a

130 “MTBE Banned in South Lake Tahoe,” Environmental News Network, found at
http://mww.enn.conv, posted Oct. 9, 1998, retrieved Mar. 25, 1999.

31 The study’ s findings pertain to shallow ground water, which is not commonly used as
a source of municipal drinking water supplies. California Environmental Protection Agency,
“MTBE,” p. 16.

2 Anne E. Happel, E. H. Beckenbach, and R. U. Haden, An Evaluation of MTBE
Impacts to California Groundwater Resources, Lawrence Livermore National Laboratory,
June 11, 1998, p. iv.

13 A U.S. Geological Survey study concludes that in areas where either RFG or
oxygenated gasoline is used, detection frequencies of MTBE were four to six times greater
than in areas without such programs. U.S. Geological Survey, presentation before EPA Blue
Ribbon Panel meeting, Washington DC, Apr. 29, 1999.

34 Jim Doyle and Susan Sward, “MTBE Leaks a Ticking Bomb: Gas Additive Taints
Water Nationwide,” San Francisco Chronicle, Dec. 14, 1998, found at
http://mww.sfgate.com, retrieved Mar. 29, 1999, and U.S. Geological Survey, presentation
before EPA Blue Ribbon Panel meeting, Washington, D.C., Jan. 22, 1999.

% Doyle and Sward, “MTBE Leaks a Ticking Bomb.”

13 The 13 members of the Panel were asfollows: Dan Greenbaum, Health Effects
Institute, Panel Chair; Mark Buehler, Metropolitan Water District, southern California;
Robert Campbell, Sunoco Inc.; Patricia Ellis, Delaware Department of Natural Resources
and Environmental Conservation; Linda Greer, Natural Resources Defense Council; Jason
Grumet, Northeast States for Coordinated Air Use Management; Anne Happel, Lawrence
Livermore National Laboratory; Carol Henry, American Petroleum Institute; Michael Kenny,
Cdlifornia Air Resources Board; Richard Sawyer, University of California, Berkeley; Todd
Sneller, Nebraska Ethanol Board; Debbie Starnes, Lyondell Chemical; and Ron White,
American Lung Association.

371t isimportant to note that the Panel was charged with providing recommended

(continued...)
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four-part reform package, which would “simultaneoudly maintain air quality benefits while
enhancing water quality protection and assuring a stable fuel supply at reasonable cost.”**® The

Panel—

J

Recommended a comprehensive set of improvements to the nation’s
water protection programs, including over 20 specific actions to
enhance Underground Storage Tank, Safe Drinking Water, and
private well protection programs.**

Agreed broadly that the use of MTBE should be reduced
substantially (with some memberssupportingitscomplete phase out),
and that Congress should act to provide clear federal and state
authority to regulate and/or eliminate the use of MTBE and other
gasoline additives that threaten drinking water supplies;

Recommended that Congress act to removethe current Clean Air Act
requirement—that 2% of RFG, by weight, consist of oxygen—to ensure
that adequate fuel supplies can be blended in a cost-effective manner
while reducing usage of MTBE; and

Recommended that EPA seek mechanisms to ensure that thereis no
loss of current air quality benefits.’*

The Panel recommended that efforts to curtail the use of MTBE in gasoline should begin
immediately, “with substantial reductions to begin as soon as . . . the removal of the 2 percent
oxygen requirement isimplemented.”** Panel members also suggested that alead time of up to 4
yearswould be required to ensure that the transition to alternative gasoline formulations would not

137 (...continued)

courses of action regarding the future use of oxygenates. At this point, it is not clear whether,
when, or how these recommendations will be implemented.

13 The Blue Ribbon Panel on Oxygenates in Gasoline, Findings and Recommendations
on the Use of Oxygenates in Gasoline, Executive Summary and Recommendations, July 27,
1999, p. 3.

1 Although the Panel supported the upgrading of underground gasoline storage tanks, it
emphasized that no underground storage tank system is likely to be 100 percent fool proof,
and that there exists the ever-present threat that gasoline will leak from such facilities.
Comment made by member of the Blue Ribbon Panel on Oxygenates in Gasoline at the
meeting of the Clean Air Act Advisory Committee, held in Washington, D.C., July 27, 1999.

140 The Blue Ribbon Panel on Oxygenates in Gasoline, “Panel Calls for Action To Protect
Water Quality While Maintaining Air Benefits From National Clean Burning Gas,” press
release dated July 27, 1999, p. 2.

1 The panel notes that “although arapid, substantial reduction will require removal of
the oxygen requirement, EPA should, in order to enable initial reductions to occur as soon as
possible, review administrative flexibility under existing law to allow refiners who desire to
make reductions to begin doing so.” The Blue Ribbon Panel on Oxygenates in Gasoline,
Findings and Recommendations on the Use of Oxygenates in Gasoline, July 27, 1999, p. 8.

3-33



produce disruptionsin the fuel supply or increases in the price of gasoline.’*?
Possible outcomes of the ongoing debate

Given the efforts by individua States to mandate the removal of MTBE or restrict its use
and now the recommendations by the Blue Ribbon panel, industry sources suggest that the ongoing
debate over use of MTBE in the United States could be played out in different ways:

a First, the industry is concerned that a ban on the use of MTBE might eventually be
mandated nationwide on a Federal level 1

| Second, if MTBE is banned, whether on a State-by-State basis or nationwide,
replacement options could vary depending on existing Federal oxygen requirements.
If awaiver of existing oxygen requirements were to be granted, refiners could use
options other than oxygenates to meet mandated national air-quality standards; if
such awaiver is not granted, then an oxygenate of some sort would be required.**

Companies are aready researching possible options, including the production of
aternative blending components, such as isooctane, or, in some cases, different products
altogether.'* One option stated by an industry source would be to add additional aromatics, which
are often considered undesirable and are currently reduced by the use of MTBE, to offset any

octane reduction.**®

Various sources have also expressed concern that, depending on the transition period
involved, banning MTBE on a State-by State or nationwide basis could result in increased costs to
consumers and refiners and, perhaps, a temporary short supply of gasoline.**” As mentioned
earlier, the Blue Ribbon Panel aso suggested that alead time of up to 4 years would be required to
ensure a smooth transition.

In 1997, the California Energy Commission was requested to analyze the potential impact
of discontinuing use of MTBE on the production, price, and supply of gasoline in California. The
Energy Commission reported the following findings for the expected impact in that State:

42 This timeframe could be shortened should there be “ a substantial reduction (e.g.,
returning to historical levels of MTBE use)” rather than the complete elimination of MTBE
from gasoline supplies. 1bid., pp. 8-9.

3 USITC fieldwork in the United States and in Europe; “California's MTBE Ban
Threatens More Supply Disruptions,” Petroleum Argus, Apr. 12, 1999, p. 4; “U.S. Could
Catch Californian Contagion,” European Chemical News, Apr. 19-25, 1999, p. 17.

144 1bid.; “Is Ethanol the Solution?’, European Chemical News, Apr. 19-25, 1999, p. 17.

15 USITC fieldwork in the United States; “Desperately Seeking Solutions,” European
Chemical News, Apr. 19-25, 1999, p. 16.

146 USITC fieldwork in Europe.

147 California Energy Commission, Supply and Cost of Alternatives to MTBE in Gasoline,
Feb. 1999, pp. 3-4; “California s MTBE Ban Threatens More Supply Disruptions,”
Petroleum Argus, Apr. 12, 1999, p. 4.
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(2) If the use of MTBE was discontinued immediately, the resulting consequences would be
“dire” for consumers and “catastrophic” for the State’s economy, including “significant
gasoline and diesal supply shortfalls and a rapid increase in prices’” (it was noted that
replacing MTBE would aso result in a need for alternatives for the components that are
currently reduced in volume and effect when MTBE is used. As such, according to the
commission, animmediate replacement of M TBE would meanimmedi ate repl acement of these
components).

(2) A 3-year phaseout would result in time for refiners and oxygenate producersto “take the
necessary actions to meet demand.” It was noted that the average cost of gasoline would be
expected to change in a broad range, depending on the alternative oxygenate used (from a
decrease of 0.2 cent per gallon to an increase of 6.7 cents per gallon).

(3) A 6-year phaseout would result in companies having still more time to manage the
transition and, therefore, the average cost of gasoline would be expected to change in a
narrower range (from adecrease of 0.4 cent per gallon to an increase of 2.5 cents per gallon),
again depending on the alternative oxygenate used.'*®

Moreover, industry representatives have expressed concern that any action relating to MTBE might
be broadened in terms of product scope to include al ethers (e.g., ETBE and TAME) or al
oxygenates (e.g., ethers and ethanol).**® According to the Caifornia Energy Commission—

If the scope of replacing MTBE [in California] were to be
broadened to include the elimination of al oxygenates from
gasoline, the cost impact for consumers would be the greatest,
regardless of the length of time allowed for the transition,
ranging up to 8.8 cents per galon [of gasoling] in the
intermediate term and 3.7 cents per gallon in the long term.**

148 California Energy Commission, Supply and Cost of Alternatives, pp. 3-4.
9 USITC fieldwork in the United States and in Europe.
1% california Energy Commission, Supply and Cost of Alternatives, p. 4.
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According to one source, the “volatility of afinely balanced market” in the west coast market is
exemplified by a“massive [gasoline] price spike” that occurred in Californiain April 1999, when
severa refineries producing CARB gasoline shut down and supplies were reduced.™

Substitutesfor MTBE in the U.S. Market

Standards requiring a minimum oxygen content in gasoline have been widely debated.
While industry analysts agree that performance standards for fuels are necessary, it is thought that
industry should be allowed to design the fuels to meet such requirements rather than be specifically
mandated to use certain mixtures in the gasoline pool.»** However, the standards currently in place
require oxygen, necessitating the blending of gasoline with oxygenates such as MTBE and ethanol
to reduce carbon monoxide emissions. The choice of which oxygenate to use is based on relative
cost as well as on the comparative value of the blending characteristics.

In the United States, economics have made MTBE the most widely used oxygenate; it is
used in about 84 percent of all RFG production. Fuel ethanol accounts for much of the remainder.
In turn, RFG accounts for about 30 percent of total U.S. gasoline consumption. Alternatives for
MTBE as an octane enhancer and oxygenate include fuel ethanol, ETBE, TAME, and other
chemical compounds such as TBA.

The California phaseout of MTBE and that State's eventual opt-out from the RFG
program is expected by industry sources to result in other States following this lead and mandating
the removal of MTBE from use in the gasoline pool.*** Ethanol, ETBE, or other oxygenates could
increase their gasoline market share in the future as replacement products increase where MTBE is
banned. However, industry sources consider it likely that ethers such as ETBE, TAME, and
similar products would be examined to the same degree as MTBE and possibly banned from use.***

The choice of which oxygenate to use will be dictated by several factors, including the
requirements set forth in Phase 11 of the Federal RFG program to be implemented on January 1,
2000. Phase Il includes alower Reid Vapor Pressure (RVP) than is currently mandated.™™ Also,
any waivers granted by the EPA releasing States from the mandatory use of oxygen will affect the
use of oxygenates as octane enhancers in the gasoline pool 1>

Bl «Cdifornia’'s MTBE Ban Threatens More Supply Disruptions,” p. 4.

152 “Methanol and MTBE Face Uncertainties,” Chemical Market Reporter, Apr. 19, 1999,
pp. 5and 18.

153 Discussions with industry sources; “ California s MTBE Ban Threatens More Supply
Disruptions,” p. 4.

%4 “Methanol and MTBE Face Uncertainties,” Chemical Market Reporter, Apr. 19, 1999,
pp. 5and 18.

% RVPisameasure of how quickly fuel evaporates. Reductionsin RVP are said to result
in the “majority” of VOC emissions reduced through use of RFG. “Is Reformulated Gasoline
a‘New’ Gasoline?’, dated Apr. 1995, found at http://www.epa.gov/orcdizux/ rfgnew.htm,
retrieved June 23, 1999.

1% “Methanol and MTBE Face Uncertainties,” Chemical Market Reporter, Apr. 19, 1999,
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Optional blending characteristics also need to be considered. Desired characteristics for
finished gasoline include a research octane number (RON)*™’ of 88 to 120, RVP of 8 to 15 pounds
per square inch, and an oxygen content of approximately 15-30 percent by weight. Table 3-15
presents the RON, RV P, and oxygen content for some of the primary gasoline additives. Whereas
MTBE generaly falls within the desired ranges, the variation of the other products in regard to
these characteristics affects their use as substitutes for MTBE.**®

Table 3-15
Gasoline additives: Octane, RVP, and oxygen content
Gasoline additives Octane RVP Oxygen content
(RON) (pounds/square inch) | (percent by weight)
MTBE 110-112 8 18
ETBE 110-112 4 16
TAME 103-105 4 16
Ethanol 112-115 18 35
Source: Derived from official statistics of the U.S. Department of Energy.

Ethanol

In the United States, fuel ethanol, an anhydrous denatured aliphatic alcohol intended for
gasoline blending, is derived primarily from the fermentation of grains (corn, milo, wheat, and
barley). However, ethanol can also be made from cellulose biomass such as agricultural crop
residuals, switchgrass, and other agricultural wood crops.

U.S. industry
There are five to seven magjor U.S. producers of ethanol for fuel use, with one producer

accounting for about 50 percent of total U.S. production. In 1998, U.S. production of fuel ethanol
amounted to 33 million barrels, compared with 30 million barrelsin 1997.%° The 1998

156 (...continued)
pp. 5and 18.

%7 The motor octane number (MON) is a guide to engine performance at high speeds or
under heavy load conditions, and the RON represents engine performance during low-speed
driving when acceleration is relatively frequent. The difference between the MON and RON
of agasolineis an indicator of the changes in performance under both city and highway
driving and is known as the “ sensitivity” of the gasoline.

158 “Methanol and MTBE Face Uncertainties,” Chemical Market Reporter, Apr. 19, 1999,
pp. 5and 18.

1 Derived from official statistics of the U.S. Department of Energy.
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level almost reached the record high of 35 million barrels achieved in 1995, and production could
reach anew record high by the end of 1999.'

Ethanol can be blended with gasoline to produce gasohol, which is a mixture of 90 percent
gasoline and 10 percent ethanol. A gallon of ethanol contains nearly twice as much oxygen asa
galon of MTBE; however, ethanol cannot be transported in pipelines because of its affinity for
water, and thus requires different transportation and blending infrastructure than MTBE. Ethanol
is usualy blended with gasoline at the terminals, whereas MTBE is blended at the refinery.

At the time Congress passed the CAAA, fuel ethanol blenders were receiving a Federal
income tax credit of 6 cents per gallon.'®* Congress recently established an incremental reduction
of this credit, from its current level of 5.4 cents per gallon'® to 5.1 cents per gallon by 2005.2 In
addition, producers and blenders of any gasoline mixture containing at least 5.7 percent ethanol
receive a Federal excise tax credit.’® However, the income tax credit is offset by any amount
taken as an excise tax credit.’®® Both credits currently are set to expire in 2007.1% Whereas some
industry sources believe that tax credits are the only reason that fuel ethanol is competitive with
other oxygenates,'®” others consider the credits to be subsidies which, according to one source,

180 | nterview with Eric Vaughn, President, Renewable Fuels Association (RFA).

161 S. Rep. No. 101-228 at 119, reprinted in 1990 U.S.C.C.A.N. at 3504.

16226 U.S.C.A. § 40(h) (1998). The tax credit is 5.4 cents per gallon on gasoline blended
with 10 percent ethanol and prorated for blends of less than 10 percent.

183 pub. L. No. 105-178 § 9003, 112 Stat. 502 (1998).

16426 U.S.C.A. § 4081(c), as amended by Pub. L. No. 105-178 § 9002. Some States, such
as ldaho and South Dakota, also provide an excise tax credit for gasoline blended with
ethanol. 1.C. § 63-2405; SDCL § 10-47B-4. To encourage ethanol production, Nebraska
has established an Ethanol Production Incentive Cash Fund. Neb. Rev. Stat. § 66-1345.

16526 U.S.C.A. 8 40(c).

186 pyb. L. No. 105-178 § 9003. According to a press release from Senator Thomas
Daschle’s office, the Senator wrote in a 1997 letter to President Clinton that “Failure to
extend the incentives would doom the ethanol industry throughout the midwestern statesin
only afew years, resulting in serious economic harm to states like South Dakota where rural
value-added processing of agricultural products is a mainstay of local economic growth” and
that it was important to “let prospective ethanol makers know that the tax incentives will be
in place in the future so they will be willing to invest the money needed to build new ethanol
and ETBE facilities. . .” 1n 1998, Senator Daschle credited passage of a 1998 highway bill
that extended the ethanol tax credit until 2007 with alowing planned ethanol plantsin South
Dakota to progress “from the drawing board to the field” by providing lenders assurances
that the tax credits would continue. Industry sources have cited similar concerns. “Daschle
Urges Clinton To Meet Members of Congress on Ethanol,” Press Release, Sept.19, 1997,
found at http://mww.senate.gov/~daschle/rel eases/97/ 970919-d.html, retrieved June 11,
1999; “Ethanol Tax Credit Passed By Congress Will Be Boon for South Dakota Economy,”
column by Senator Daschle, dated May 1998, found at
http: //imww.senate.gov/~daschle/rel eases/98/9805_column.html, retrieved June 11, 1999; and
USITC fieldwork in Europe.

167 “ Ethanol Outlook Positive Again,” Chemical Marketing Reporter, Mar. 23, 1998, p. 3;
“Submission of Information—Methyl Tertiary Butyl Ether (MTBE): Conditions Affecting the
Domestic Industry (Inv. No. 332-404),” submitted by Miller & Chevalier, Chartered, counsdl
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“distort the U.S. market for MTBE, artificialy lowering the cost of ethanol in competition with
U.S. and imported MTBE.”*® Industry groups have criticized the extension of the tax credits for
ethanol producers through 2007 while other countries are cutting back such credit programs.’¢°

Despite increased production, tax credits, and the uncertain future of MTBE, ethanol has
not achieved commercia success as a renewable fuel for severa reasons, including low crude
petroleum prices coupled with high corn prices.* In addition, ethanol’s high volatility and water
solubility have made it less desirable as a gasoline additive.

Foreign sources

Brazil isthe world' s largest producer of ethanol, with more than 600 production facilities
and a capacity to produce about 95 million barrels. Brazil’sindustry is based on sugarcane
feedstocks, and the industry is controlled by the state-owned oil company Petrobras. The use of
ethanol over gasoline has historically been encouraged in Brazil by its being priced at 75 percent of
the price of gasoline; as a result, ethanol blends currently account for about 50 percent of motor
vehicle fuels consumed in Brazil .} However, Brazil’s Interministerial Council on Alcohol plansto
cut incentives to Brazil’ s ethanol industry by 15 percent by the end of 1999 and freeze subsidies to
sugarcane growers.*

Thereislittle consumption of fuel ethanol in Western Europe, where it is produced from
molasses, potatoes, grains, sugar, fruits, and wine lakes,*™ as well as from the hydration of
ethylene. Production of ethanol in Europe has not increased significantly during the 1990s, and
production from wine lakes has actually decreased to the point of extinction. Many in Western

167 (...continued)
on behalf of SABIC and SABIC Americas, dated May 10, 1999, p. 12 (reproduced in
appendix 1); USITC fieldwork in the United States and Europe. For more information
regarding SABIC’s comments on this subject, see the copy of the submission reproduced in
appendix I.

168 Prehearing brief submitted on behalf of SABIC, Mar. 19, 1999, p. 15; “ Submission of
Information,” pp.12-13.

169 “ Ethanol Outlook Positive Again,” p. 3.

7 bid.; “Fueling Ethanol,” Chemical Engineering, Feb. 1999, p. 37.

" Telephone conversation with a representative of the RFA on July 22, 1999.

72 “Fueling Ethanol,” p. 37.

% Defined as a surplus of wine generated by the price support system of the Common
Agricultural Policy (CAP). “A Glossary of The European Communities And European
Union: Acronyms, Initiatives, Institutions, Policies, Programmes, and Terms,” undated,
found at http://www.abdn.ac.uk/pir/sources/eurogide.htm, retrieved Aug. 3, 1999. The
surplus wine consists of distilled wine and wine or grape “must” (grape “must” is the liquid
product obtained naturally, or by physical processes, from fresh grapes).
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Europe consider ethanol to be too costly to be used as an additive for gasoline blending, and its
affinity for water absorption makes it undesirable as an oxygenate.*’*

Asaresult of the provisions of the 1983 Caribbean Basin Economic Recovery Act
(CBERA), distillation facilities were built in Caribbean nations to take advantage of the
elimination of tariffs on U.S. imports of fuel ethanol from the area. Some European wine lake
ethanol was shipped to the Caribbean for further distillation prior to entering the U.S. market.*
However, to offset the influx of product from the Caribbean, the CBERA was amended to require
that only 7 percent of total domestic capacity could receive duty-free treatment in the United
States.

Advantages and disadvantages as an oxygenate

If MTBE and other ethers used as oxygenates are banned from use in some, if not al,
States, ethanol demand is expected to increase significantly.'® Ethanol is considered to be the most
likely alternative oxygenate, especialy if an oxygenate waiver isnot granted, becauseit is
environmentally friendly, achieves an octane rating desired by most consumers, and is a renewable
energy source.r”” It is considered as part of the solution to any ban on MTBE and other ethers;
however, there are a number of environmental, cost, and supply issues that are associated with
redirecting U.S. supplies of ethanol from the traditional producing and consuming areas in the
Midwest to California and other major gasoline-consuming aress.™

Ethanol absorbs water in the petroleum products distribution and storage systems normally
used, keeping the water trapped in the fuel mixture. Water in gasoline causes problems such as
increased corrosion, separation, and atmospheric hazing (a cloudy appearance to an otherwise
transparent liquid). Asaresult, ethanol cannot be blended with gasoline at the refinery since it
cannot be shipped via pipelines. In order to avoid contact with water, ethanol must be blended into
the gasoline at the pipeline terminal in * splash down” operations, increasing the RVP of the
gasoline blend. Asaresult of the increase in the RV P, ethanol cannot meet the volatility standards
under Phase |1 of the RFG program. Using more ethanol could further increase VOC emissions at
the pump while decreasing tailpipe emissions. If ethanol’s useisto increase, the RVP regulations
under Phase Il would likely have to be waived.'”

ETBE

ETBE is an oxygenate blend stock formed by the catalytic etherification of isobutylene
with ethanol. Production processes for ETBE are similar to those for MTBE. However, the

7 USITC fieldwork in Europe.

¥ |bid.; interviews with industry sources.

178 | nterviews with industry sources; “Methanol and MTBE Face Uncertainties,” pp. 5 and
18.

177 “Methanol and MTBE Face Uncertainties,” pp. 5 and 18.

78 1hid.

1% 15 Ethanol the Solution?” Apr. 19-25, 1999, p. 17.
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ethanol feedstock for ETBE must be anhydrous® in order to avoid undesirable byproducts and
chemical reactions. The amount of ETBE used in gasoline to make a blend comparable to that
with MTBE is about 15 percent greater than the amount of MTBE needed.

Currently, ETBE can be produced domestically in six to eight refineries, with total
capacity of approximately 15 to 20 million barrels. Because the production processes for MTBE
and ETBE are similar, most refineries and other production facilities can easily switch from
production of one to the other with a minimum capital investment in their plant operations.™® In
Europe, ETBE is produced in France, Germany, Italy, Spain, the Netherlands, and the United
Kingdom. However, MTBE, rather than ETBE, is the primary oxygenate used in Western Europe.

Compared with MTBE, ETBE is superior in al areas except price.’® ETBE is almost
identical to MTBE except that it has a higher boiling point, which is an advantage in blending fuels
because it resultsin alower RVP and isless soluble in water. It has excellent octane enhancement
properties, reduced sulfur, handling advantages, and high renewable component.'®® ETBE is also
more biodegradable than MTBE.*®* Unlike ethanol, ETBE does not have properties that corrode
fuel systems.

The tax credits provided by the Federal Government may be used by ETBE producers for
offsetting Federal excise taxes, however, unlike ethanol, ETBE is blended more cheaply into
gasoline directly at the refinery, and most refiners cannot use the tax credit. Disadvantagesin the
use of ETBE include the high cost of dehydration.

TAME

TAME is an oxygenate blend stock formed by the catalytic etherification of isoamylene
with methanol. It issimilar to both MTBE and ETBE in terms of octane-enhancing capabilities,
but because of its higher molecular weight, TAME has alower oxygen content than MTBE and
ETBE. TAME has been used as a blend stock since 1992 and can be blended directly into the
gasoline at the refinery.

180 A nhydrous ethanol has had all water removed. The process used to remove the water
iscostly.

18 Testimony of Mr. David E. Hallberg, President, BioClean Fuels, Inc., at the
Commission’s hearing on Apr. 1, 1999.

182 posthearing brief of the Nebraska Ethanol Board, Apr. 14, 1999.

18 A press release from Senator Daschl€'s office notes that demand for RFG in the United
Statesin 2005 is estimated to be 300,000 barrels per day and that “if all that demand were
met with domestic ETBE, it would require an additional one billion gallons of ethanol per
year, which could inject more than a billion per year into the rural economy.” The Senator
notes in the press release that “My goal is to provide ethanol makers with the tools to gain
access to at least half that market.” “Daschle: Ethanol Industry Faces Economic Crossroads,”
Press Release, Nov. 13, 1997, found at http://www.senate.gov/~daschle/ releases/97/971113-
a.html, retrieved Mar. 15, 1999.

8 Testimony of Mr. David E. Hallberg, Apr. 1, 1999.
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TAME is produced in about five to seven U.S. refineries in conjunction with MTBE.
U.S. production capacity is estimated at approximately 7 million barrels. Since TAME isa
coproduct with MTBE, it is not necessarily a substitute for MTBE as they are both ethers and,
therefore, have similar chemical properties.’®® TAME is blended into gasoline at 10 percent by
volume to increase the MON and the RON of the gasoline. In Europe, TAME isused as an
oxygenate in Finland, Germany, Italy, and the United Kingdom.

The use of TAME in gasoline blending is likely to be affected by any legal action that may
be taken in regard to the use of MTBE as well as other products. Under Phase |1 of the RFG
program, the reduced RV P requirements could result in the increased use of TAME or a
TAME/MTBE mixture as a replacement for ethanol .*%

TBA

TBA is produced as a coproduct with propylene oxide from isobutane, propylene, and
oxygen. Crude TBA isfurther treated to remove unwanted chemicals. In addition to being used as
an oxygenate, TBA isaraw material in the production of isobutylene, which is further processed
to produce MTBE.

During the 1980s, TBA was produced commercially as an octane enhancer by only two or
three refineries. Demand for its use declined in the late 1980s, along with low crude petroleum
prices. U.S. capacity to produce TBA is estimated at about 9 to 10 million barrels;, however, most
TBA is used captively in the production of MTBE. The United Statesis currently the only major
producer of TBA. There has been renewed interest in TBA as aresult of the environmental
concerns associated with the use of MTBE in gasoline and the vapor pressure problems associated
with the use of ethanol in Phase Il of the RFG program.’®’

185 Conversations with a representative of Vaero Energy Corp., a producer of TAME.
18 1bid.
187 Conversations with a representative of ARCO Chemical Co., a producer of TBA.
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CHAPTER IV
THE SAUDI ARABIAN MTBE
INDUSTRY

This chapter focuses on the production, trade, and consumption of MTBE in Saudi Arabia
The chapter has four main sections: (1) information briefly detailing the establishment of a
domestic petrochemical industry based on natural gas; (2) a profile of the Saudi Arabian MTBE
industry; (3) a section addressing Saudi production costs for MTBE in 1999, the availability and
pricing of MTBE inputs, and a presentation of market data during 1994-98; and (4) a discussion
regarding Government policies.

Background

Saudi Arabia has traditionally been a major presence in the world petroleum market. In
the late 1960s and early 1970s, however, Saudi Arabia started focusing on utilizing its large
reserves of natural gas, “especialy its light hydrocarbon gases—mainly methane, ethane, propane,
butane, and natural gasoline.”? Although some perceived this move as an effort to shift
consumption from petroleum to gas, thereby allowing the petroleum currently being used in the
domestic petrochemical industry to be exported,® H.E. Ali Bin lbrahim Al-Naimi, the Saudi
Minister of Petroleum and Mineral Resources, noted in a 1997 address that “ Perhaps oil isthe first
thing associated with Saudi Arabia by the outside world, but to us gasis equally essentia to

! Industry data presented in this section have been obtained from multiple sources and,
therefore, may differ. The various sources of the data have been identified in the
presentation. In some cases, information available from only one source, including certain
information submitted on the record to the Commission, is presented as quotations.

2“Saudi Arabia s Gas Industry in the 21st Century: A SABIC Perspective,” presented by
Mohamed Al-Mady, Director General, Projects, SABIC, at the 2nd Saudi Arabian Forum on
Gas Utilisation for Power and Industrial Development, Oct. 18-20, 1997, Y anbu Industrial
City, Saudi Arabia (organized by the Middle East Infrastructure Development Congress -
Dubai (MEIDC - Dubai)) and reprinted in the Official Forum Record of the conference,

p. 39.

% The Arab Petroleum Research Center, “Numerous Political and Economic Factors
Behind Prince Abdullah’s Call for Recommendations and Suggestions From U.S. Energy
Companies,” Arab Oil & Gas, Oct. 16, 1998, pp. 10-12; U.S. DOE, Country Analysis Brief:
Saudi Arabia, Jan. 1999, found at http://www.eia.doe.gov/emeu/cabs/saudi.html, retrieved
Feb. 23, 1999.
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our continued economic growth.”* He stated the following in regard to the development of the
Saudi natural gasindustry:

The Government decreed a series of Five Year Plans to
develop the infrastructure, increase competitive capacity
and boost self-sufficiency. Oil, and later natural gas
liquids, would continue as the nation’s principal exports,
but gas now had a critical new domestic role. The flares
would be capped, and gas—clean-burning and rich in
petrochemical potential-would now be channeled into a
broad new complex of basic industries.®

This progression towards the use of natural gas generally resulted in increased production
of petrochemicals based on natural gas and natural gas liquids, such as MTBE. Saudi Arabiais
expected to continue the expansion of its natural-gas-based petrochemical production.® For
example, the Sixth Development Plan calls for the use of natura gas resources to the extent
possible to alow for “horizontal and vertical expansion of petrochemical industries,” calling on the
participation of domestic and international companies, including those in the private sector.” Under
that plan, the petrochemical industry’s annual output is reportedly expected to increase by
8.3 percent.? According to H.E. Dr. Hashim Bin Abdullah Bin Hashim Al-Y amani, King Fahd Bin
Abdul Aziz Al-Saud “stressed at the meeting of the Council of Ministers on 14.06.1416H
[November 7, 1995], that industrialization is an ideal vehicle to expedite the attainment of the

“H.E. Ali Bin Ibrahim Al-Naimi, Minister of Petroleum and Mineral Resources, “The
Achievement and the Future of Saudi Arabian Natural Gas,” presented at the 2™ Saudi
Arabian Conference on Gas Utilization for Power & Industrial Development, Y anbu
Industrial City, Saudi Arabia, Oct. 1997 (organized by the Middle East Infrastructure
Development Congress - Dubai (MEIDC - Dubai)), found at http://www.us-saudi-
business.org/ alnaimi.html, retrieved Jan. 7, 1999.

5 1bid. The first two 5-year plans occurred during the 1970s; the third and fourth 5-year
plans were in the 1980s; and the fifth and sixth 5-year plans have been in the 1990s.
“Industrial Development,” Arab Oil & Gas Directory, 1998, p. 397.

5 U.S. DOE, Country Analysis Brief: Saudi Arabia; “Feedstock Prices Raised; Projects
Firmed Up,” Chemical Week, Oct. 29, 1997, p. 24; H.E. Ali Bin Ibrahim Al-Naimi, Minister
of Petroleum and Mineral Resources, “ The Achievement and the Future of Saudi Arabian
Natural Gas.”

" An address by H.E. Dr. Hashim Bin Abdullah Bin Hashim Al-Y amani, Minister of
Industry and Electricity; and an address by Alfredo Moroni, Chairman, AGIP Petroli, both
presented at the 2nd Saudi Arabian Forum on Gas Utilisation for Power and Industrial
Development, Oct. 18-20, 1997, Yanbu Industrial City, Saudi Arabia (organized by the
Middle East Infrastructure Development Congress - Dubai (MEIDC - Dubai)) and reprinted
in the Official Forum Record of the conference, pp. 15 and 71.

H.E. Dr. Hashim Bin Abdullah Bin Hashim Al-Y amani, the Minister of Industry and
Electricity, stated in his presentation that “it was natural for the Kingdom’ s Devel opment
Plans to be aimed at maximizing the use of associated gas, which . . . used to be flared, as a
source of energy and as industrial feed-stock.”

8 “Industrial Development,” Arab Qil & Gas Directory, 1998, p. 397.
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Kingdom’'s development goals, and as a basic factor in diversifying the production base, and that
petrochemical industries congtitute the cornerstone in industrial development.”®

Industry Profile

The Saudi Basic Industries Corporation (SABIC) is the main producer of MTBE in Saudi
Arabia, with total MTBE production capacity of about 63,000 barrels per day as of 1997 through
three joint venture operations.* A refinery in Saudi Arabia, SAMREF, ajoint venture between
Mobil and Saudi Arabian Oil Company (Saudi Aramco),* also produces MTBE, abeit with a
lower capacity level (2,260 barrels per day).** MTBE produced at the SAMREF facility is
reportedly consumed captively at the refinery. '

SABIC, ajoint-stock company established in 1976 by royal decree, is a significant
producer of petrochemicals, fertilizers, metals, plastics, and industrial gases, reportedly accounting
for 5 to 7 percent of world petrochemical production.™> SABIC's exports of petrochemicals and
other chemicals, about two-thirds of its annual production, currently account for about 60 percent
of Saudi Arabia’s nonpetroleum exports.’®* The company encompasses at least 15 manufacturing
subsidiaries; 3 marketing, services, and investment subsidiaries; and 3 associated companies, with
assets of about $18 billionin 1997. SABIC's sales revenuesin 1997 were $6.4 billion, compared

® An address by H.E. Dr. Hashim Bin Abdullah Bin Hashim Al-Y amani, Minister of
Industry and Electricity, p. 18.

10“The Supreme Petroleum Council governs the nationalized oil industry, including
Saudi Arabian Oil Co. (Saudi Aramco)—crude production, refining and marketing; Saudi
Basic Industries Corp. (SABIC)— petrochemicals.” U.S. DOE, Country Analysis Brief: Saudi
Arabia.

1 “Sybmission of Information,” p. 5 (reproduced in appendix 1); the SABIC Annual
Report, 1997, p. 17.

2 “Industrial Development and Expansion at Yanbu,” presented by Bidah M. Al-Gahtani,
Director General for the Y anbu Project, Royal Commission for Jubail and Y anbu, at the 2nd
Saudi Arabian Forum on Gas Utilisation for Power and Industrial Development, Oct. 18-20,
1997, Yanbu Industrial City, Saudi Arabia (organized by the Middle East Infrastructure
Development Congress - Dubai (MEIDC - Dubai)) and reprinted in the Official Forum
Record of the conference, p. 73; “Yanbu,” Arab Oil & Gas Directory, 1998, p. 363.

2 As noted earlier in this report, MTBE production capacities at refineries are limited,
primarily by the levels of isobutylene available at the refinery.

““Historical PPD Data-MTBE (Europe, Middle East/Africa), 1995-98.” Independent
Commodity Information Services-London Oil Reports (ICIS-LOR) provides an extensive
range of pricing and plant production data to the chemical, petroleum, and semiconductor
industries on aglobal basis. Information obtained from a company representative of ICIS-
LOR and “ICIS-LOR On-Line Brochure,” found at http://www.icislor.convbrochure.html,
retrieved June 18, 1999.

5 U.S. Department of State, “ Petrochemical Expansion Plans,” International Market
Insight, June 1, 1998, found at http://mwww.tradeport.org/ts/countries/saudiaarabia/mrr/
mark0043.shtml, retrieved Feb. 21, 1999; “Saudi Arabia—The Petrochemica Sector,” APS
Review Downstream Trends, Dec. 1, 1997, p. 1.

16 Petroleum accounts for about 85 percent of revenues accruing from Saudi Arabian
exports. U.S. DOE, Country Analysis Brief: Saudi Arabia.
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with $5.5 billion in 1996."

Asof early 1997, SABIC was said to be the world’ s largest exporter of oxygenates,®
accounting for about 13 percent of world MTBE production in 1996.° The SABIC 1997 annual
report indicates that SABIC employed about 14,238 people in that year, with Saudis accounting
for about 70 percent of the total.® According to SABIC estimates, employment related to total
Saudi MTBE production amounted to an estimated 600 to 850 annually during 1994-98.**
Average research and development expenditures during 1994-98 made by the Saudi Arabian
MTBE industry accounted for approximately 1 to 2 percent of sales.?

SABIC is primarily a state-held entity, with the Government of Saudi Arabia holding
70 percent of the company’s stock and the remaining shares owned by “citizens of Saudi Arabia
and other Gulf Cooperation [Council] States.”*® Privatization of the company has reportedly been
considered for severa years. One option studied in 1997 examined the idea of salling about
30 percent of the Government’s stake. If such a sale were to occur, the Government would lose its
position as majority shareholder.* According to one source referring broadly to Saudi Arabian
privatization efforts, “progress on privatisation is dow and hindered by government concerns that
private companies would not invest sufficient funds in increasing capacity or that sales of
government shares would be purchased by small numbers of private or princely investors,
concentrating, rather than spreading, national wealth.”?

Three SABIC subsidiaries produce MTBE: Saudi Petrochemical Co. (SADAF); National
Methanol Co. (IBN SINA); and Saudi-European Petrochemical Co. (IBN ZAHR).* Two SABIC
companies, including one of the MTBE producers, produce methanol. As shown in the tabulation
below, each of the SABIC MTBE and methanol production facilitiesis ajoint venture:®’

SADAF: SABIC (50 percent) and Pecten Arabia, a subsidiary of Shell Oil Co.
(MTBE) (50 percent); the joint venture was established in 1980.

7 SABIC Annual Report, 1997, p. 9.

18 “Saudi Arabia-The Petrochemical Sector,” p. 1.

2 1bid.; “ Petrochemicals,” Arab Oil & Gas Directory, 1998, p. 388.

2 SABIC Annual Report, 1997, p. 5. For more on “ Saudization” (i.e., employment of
Saudi nationals), see the section entitled Government Policies later in this chapter.

2 “Sybmission of Information,” p. 5.

Zbid., p. 4.

% SABIC Annual Report, 1997, p. 43. The public was offered shares in 1984.

2 “Government Still Committed to SABIC Privatization Plans,” Chemical Week, Apr. 9,
1997, p. 19; “SABIC Sharpens Its Market Focus,” Chemical Week, Jan. 21, 1998, p. 51.
The latter says that, according to company sources, SABIC will be privatized “within
5years.”

% The Economist Intelligence Unit, Investing, Licensing, and Trading in Saudi Arabia,
released in April 1999, p. 10. An earlier version of this report was released in March 1998.
For consistency and brevity, hereinafter the report from April will be listed without a date;
the March issue will be always identified by date.

% SABIC Annual Report, 1997, p. 43; “ Submission of Information,” p. 6.

Z |bid., p. 32; “Petrochemicals,” Arab Oil & Gas Directory, 1998, p. 389.
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IBN SINA: SABIC (50 percent); Hoechst Celanese—USA (25 percent); and Duke
(Methanol and MTBE) Energy (25 percent); the joint venture was established in 1981.

IBN ZAHR: SABIC (70 percent); Neste Oy—Finland (10 percent); Ecofuel-Italy
(MTBE) (10 percent); and the Arab Petroleum Investment Corp. (APICORP)®
(10 percent); the joint venture was established in 1985.

Saudi Methanol Co., SABIC (50 percent) and a Japanese consortium, Japan Saudi Arabia
AR-RAZI: Methanol Co., headed by Mitsubishi Gas Chemical Co.; the joint venture
(Methanol) was established in 1979.

In 1997, SABIC restructured into strategic business units (SBUs).* The company
projects that there will ultimately be 30 such SBUs in 5 main product sectors-basic chemicals,
intermediates, polymers, fertilizers, and metals.®® Each SBU, responsible for groups of products,
will be tasked with complete responsihility for production and marketing of the products and is
expected to “ sharpen market focus’ and improve operating efficiency.® Consolidation of SABIC's
management of several of its subsidiaries, including its methanol operations, is also reportedly
underway.*

Much of SABIC's chemical production is generally centered at the Al-Jubail and Y anbu
Industrial Cities, with most of the company’s MTBE produced at Al-Jubail. SAMREF production
isat Yanbu. Al-Jubail and Y anbu, located on the east and west coasts of Saudi Arabia,
respectively, were built with the intention of expanding petrochemical production in Saudi Arabia
Construction on both cities started during 1977-79; both are currently being expanded and
upgraded.®

The cities provide humerous services to producers. According to information submitted by
SABIC, Al-Jubail offers “generally available industrial infrastructure, access to reliable supplies of
feedstock, necessary utilities, and proximity to an industrial seaport.”* According to information
from IBN ZAHR, its production facility storesits MTBE in a“tank farm” at King Fahd Industrial

% APICORP, based in Saudi Arabia and considered the “investment arm of the
Organization of Arab Petroleum Exporting Countries’” (OAPEC), was established on
November 23, 1975. Sharesin APICORP are owned by members of OAPEC. APICORP's
“prime objective” is said to be “ participation in financing petroleum projects and industries”
with priority being given to Arab ventures.” “Saudi Alujain Completes Italy Equity Deal for
MTBE,” The Wall Street Journal Interactive Edition, retrieved Oct. 20, 1997; APICORP
annual report; “Organization of Arab Petroleum Exporting Countries,” found at
http://mbendi.co.za/cb05.htm, retrieved Mar. 15, 1999; and “ Arab Petroleum Investments
Corp.,” found at http://mbendi.co.za/cb08.htm, retrieved Mar. 15, 1999.

2 SABIC Annual Report, 1997, p. 11; “SABIC Sharpens Its Market Focus,” p. 50.

% SABIC Annual Report, 1997, p. 11.

3 “SABIC Sharpens Its Market Focus,” p. 50.

# Ibid.

% “Industrial Development,” Arab Oil & Gas Directory, 1998, p. 397.

% “Submission of Information,” p. 5.
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Port in Madinat Al-Jubail.* Both Al-Jubail and Y anbu also alow for international transport and
are able to accommodate petrochemical tankers ranging from 50,000 to 500,000 deadweight tons.*

Production Capacity

Most of the MTBE production capacity in Saudi Arabiais fairly modern, having come
onstream between 1988 and 1997 (when the new MTBE capacity at the SADAF facility began
producing) (seetable 4-1). Industry sources speculate that much of the output of SABIC'sMTBE
production capacity was originally, and is till, intended for export.®” Asin the United States, the
industry is highly capital intensive.

In 1997, Alujain Corp., a private-sector company in Saudi Arabia,® announced the
intention of bringing onstream by the year 2000 an MTBE plant in Y anbu producing
20,900 barrels per day in ajoint venture with Ecofuel (a subsidiary of ENI of Italy) and Neste Oy
(Finland).* According to industry sources, however, plans for this plant have been put on hold
indefinitely because of the high level of current production capacity for MTBE worldwide and the
decision in California to ban the use of MTBE.”® The locally incorporated limited liability
company, to be named the National Fuel Additives Co. (Tahseen),* was expected to cost about

% |BN ZAHR general presentation, published in early 1997, p. A9.

% “Industrial Development,” Arab Oil & Gas Directory, 1998, p. 397; IBN ZAHR genera
presentation, published in early 1997, p. 19. According to plans expressed in 1997, the
Y anbu facility was to have had a new jetty built that would accommodate liquid
petrochemicals. The project was to have been built on land leased to SABIC.

% DeWitt & Co., MTBE and Oxygenates, p. 149. Some MTBE is reportedly blended into
gasoline that isitself exported.

% According to information provided by Alujain Corp. to companiesin 1995, Alujain is
an “industrial joint stock company with paid up capital of SR 173 million.” The company’s
objectives are to “ devel op/implement industrial projects utilizing the inherent competitive
advantages in Saudi Arabia, namely, energy and natural resources such as oil, natural gas
and minerals’ and “invest in any company or entity which has similar objectives.” The
company information stated that it has 227 shareholdersin Saudi Arabia and GCC countries;
major shareholders include Saudi Cable Co./Xenel Industries, Ltd.; Bin Al Brahim Group;
Dallah Al Baraka Group; Haji Abdullah Alireza Co.; and the Bin Laden Group.

* Private-sector investment in the petrochemical industry, as well asin other “basic
industry” sectors, was said to be encouraged again by the Ministry of Industry and Electricity
in 1994. Investing, Licensing, and Trading in Saudi Arabia, p. 9.

“ USITC fieldwork in Europe.

“ ENI pressrelease, “ENI: New MTBE Plant in Saudi Arabia,” Rome, Nov. 26, 1997.
(http://www.eni.it/english/notizie/comunicati/cs_saud.html); Marwan N. Nusair, “The
Tahseen MTBE Project: An Example of Private Sector Participation in the Saudi
Petrochemical Industry,” presented at the 2nd Saudi Arabian Forum on Gas Utilisation for
Power and Industrial Development, Oct. 18-20, 1997, Y anbu Industrial City, Saudi Arabia
(organized by the Middle East Infrastructure Development Congress - Dubai (MEIDC -
Dubai)) and reprinted in the Official Forum Record of the conference, p. 203; “ Saudi
Alujain Completes Italy Equity Deal for MTBE”; “Feedstock Prices Raised; Projects Firmed
up,” p. 24.
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Table 4-1

MTBE plants in Saudi Arabia:* Company name, location, start-up year, production capacity,
average capacity utilization levels, 1994-98, and the source of the isobutylene used

Average

capacity

utilization

levels,

Start-up  Capacity 1994-98
Company Location yvear (1,000 B/D) (percent) Source of isobutylene
SADAF . ............. Al-Jubail 1997 16.3 60 Butane dehydrogenation
IBNSINA ............ Al-Jubail 1994 16.3 100 Butane dehydrogenation
IBN ZAHRI .......... Al-Jubail 1989 11.6° 100® Butane dehydrogenation
IBN ZAHRIl .. ........ Al-Jubail 1993 16.3? ® Butane dehydrogenation
IBN ZAHR Il . ........ Al-Jubail  1993-942 2.8% ® Steam cracker unit*

Saudi Aramco-Mobil

Refining Co. (SAMREF) . Yanbu 1992° 2.3 ) FCCU

L A joint venture between Mobil Corp. and Saudi Chemical Investments, a group of private Saudi investors,

that would have resulted in a production facility starting-up in mid-1995 with a capacity of about 19,430
barrels per day was reportedly denied a license by Saudi Arabia in 1993. “Petrochemicals,” Arab Oil & Gas
Directory, 1998, p. 396; “Cheaper Saudi Butane Feedstock Could Boost MTBE Projects,” The Middle East
Economic Survey, Jan. 11, 1993; and the Petroleum, Minerals, and Petrochemicals Statistical Handbook,
1994, p. 353.

2 USITC fieldwork in Europe.

3 Ibid. An average capacity utilization level was reported by SABIC for IBN ZAHR as a whole.

4 Ibid. The unit uses steam cracker feeds “obtained locally.”

5 “Yanbu,” Arab Oil & Gas Directory, 1998, p. 363.

® Not available. SABIC provided average utilization levels for SADAF, IBN SINA, and IBN ZAHR.

Source: DeWitt & Co., MTBE and Oxygenates, and “Submission of Information,” except as noted.

$415 to $500 million.”* The Tahseen facility, projected to be the biggest in the world, would have
been the first MTBE plant in the private sector.”®* Inasmuch as the startup of this private-sector
venture displayed similarities to those of the ongoing SABIC operations, more information on the
Alujain project is presented in the box below.

“2 Industry sources have stated that building an MTBE plant in the Middle East is
routinely more expensive than building a comparable plant on the U.S. gulf coast. DeWitt &
Co., MTBE and Oxygenates, appendix C; USITC fieldwork in the United States and in
Europe.

“ U.S. Department of State, U.S. and Foreign Commercial Service, “Methyl Tertiary
Butyl Ether Plant Projections,” International Market Insight, Dec. 12, 1997, p. 1;
“Petrochemicals,” Arab Oil & Gas Directory, 1998, pp. 395-396.
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Alujain was to have held about 30 percent of the initial capital of $133 million, Ecofuel and
Neste were each to have held about 15 percent, and APICORP (a joint-stock company that provides
financing for petroleum projects and industries) was to have held about 10 percent.® The remaining
30 percent was to have been offered to private-sector companies in Saudi Arabia (shareholders were
reportedly not sought outside Saudi Arabia).? Industry sources have stated that SABIC was not a
participant in the venture.®

Financing for the project wasto have included aloan sought by Alujain from the Saudi Industrial
Development Fund ($107 million) and commercia loans, valued at about $160 million. The latter were
to have been raised by APICORP (APICORP aso confirmed its intent to underwrite 50 percent of the
required commercial facility).*

Marketing plansfor thefirst 5 years projected that Ecofuel and Neste would market acombined
16,000 to 19,000 barrels per day (either to third parties or directly), and Tahseen would market the
remainder.> Moreover, Ecofuel and Neste reportedly entered into technical assistance agreements to
“provide a comprehensive training program for Saudi personnel to manage and operate the plant at the
appropriate time.”®

L“ENI: New MTBE Plant in Saudi Arabia.”

2 The Arab Petroleum Research Center, “ Saudi Companies Invited To Invest in Tahseen,” Arab Oil & Gas,
May 1, 1998, p. 19; USITC fieldwork in Europe; “Petrochemicals,” Arab Oil & Gas Directory, 1998, p. 395.
Public investment is required for major projects.

3 USITC fieldwork in Europe. SABIC states in its annual report that “domestically and in the Gulf Region, the
wholly owned SABIC Industrial Investment Company (SI1C) contributes to the development of the industrial
sector through venture capital minority participation in promising private sector companies. To date, SIIC
venture capital investments have been made in seven regional enterprises.” SABIC Annual Report, 1997, p. 10.

4“Saudi Companies Invited To Invest in Tahseen,” p. 19; Marwan N. Nusair, “The Tahseen MTBE Project:
An Example of Private Sector Participation in the Saudi Petrochemical Industry.”

5 “Feedstock Prices Raised; Projects Firmed Up,” p. 24; and Marwan N. Nusair, “The Tahseen MTBE Project:
An Example of Private Sector Participation in the Saudi Petrochemical Industry.”

& Marwan N. Nusair, “The Tahseen MTBE Project: An Example of Private Sector Participation in the Saudi
Petrochemical Industry.”

Distribution

SABIC Marketing Ltd. markets SABIC’ s petrochemicals and chemicals worldwide.

SABIC Americas is SABIC's marketing representative in the United States. In 1997, SABIC's
main markets for petrochemicals, in order of ranking, included Saudi Arabia, Southeast Asia, the
Far East, Europe, the Americas, and the Middle East and Africa* Exported MTBE “generdly is
transported by ocean vessels to regional marketing agents or affiliates, which take title from the
time the product leaves Saudi Arabia until it is delivered to the customer. Customers, in turn,
transport MTBE to mixing or refining facilities by pipeline, barge, or truck.”* According to
information provided by SABIC, transportation costs for MTBE shipped between Saudi Arabia
and the United States are estimated to be $25 to $50 per metric ton, depending on factors such as

“ SABIC Annual Report, 1997, p. 13.
“ “Submission of Information,” pp. 6-7.
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“the availability of shipping vessels and distance.”“® Information obtained from U.S.-based
shippers, however, suggests that such costs are closer to the lower end of therange.” A
representative of SABIC stated, “A large portion of our material is sold under contracts, which are
fairly standard in the industry, and a much smaller portion is sold in the merchant market.”* Each
of the shareholdersin the MTBE joint ventures receives a portion of the joint venture' s production,
which they then market overseas.® Assuch, U.S. imports of MTBE from Saudi Arabia consist of
product from SABIC, as well as from the other shareholdersin the MTBE ventures.®

SABIC has “27 dry and liquid product distribution centers and warehouses” for its
chemical products.™ These facilities are considered to be “ strategically located,” closeto SABIC's
markets.* The company also holds a 20-percent stake in the Saudi Arabian shipping company
National Chemical Carriers Ltd. (NCC).** NCC maintains “a specialized high-seas fleet of 14
chemical parcel tankers with a combined capacity of 381,000 deadweight tons.”>*

Production, Trade, and Consumption of MTBE

SABIC's annua MTBE production during 1994-96 averaged about 47,000 barrels per
day.> Production then increased in 1997 as aresult of the startup of the SADAF production
facility, approaching 63,000 barrels per day in 1998.%

According to SABIC, Saudi Arabiaimported no MTBE during 1994-98 and “maintains no
duty rate applicable to MTBE imports.”>” In regard to Saudi exports of MTBE, “during the period
1994-98, levels of exports on average were roughly comparable to levels of production.”®
According to SABIC, the top five major markets during 1996-98 for MTBE produced in Saudi
Arabiaincluded the United States, Southeast Asia/lFar East, Europe, Africa, and the Middle East

“ |bid., p. 7.

4" Information obtained from U.S.-based shippers.

“ Commission hearing transcript, Apr. 1, 1999, p. 46.

9 SABIC reportedly markets the product domestically as well as overseas.

¥ USITC fieldwork in Europe.

1 SABIC Annual Report, 1997, p. 13.

2 |bid.

% The other partner in the NCC alliance is the National Shipping Co. of Saudi Arabia.
The partnership was established in 1990.

% SABIC Annual Report, 1997, p. 26.

% “Submission of Information,” p. 1. The response actually was “just over 2 million
[metric tons] per year” during 1994-96 and “just under 2.7 million [metric tons] per year” in
1998. If 2.7 million metric tonsis used as a basis, production in 1998 amounted to 62,829
barrels per day.

% [bid.

* Ibid., p. 2.

*® |bid., p. 1.



(presented in descending order).®® They state that the rankings in 1994 and 1995 were as follows:®

1994 1995

Southeast Asia/Far East United States

United States Southeast Asia/Far East
Europe Europe

Middle East Middle East

SABIC states that demand in Europe and Asiaisincreasing, or is expected to increase,
because of environmental regulations enacted in those areas and because of World Bank and
International Monetary Fund environmental requirements that are also being imposed. SABIC aso
states that SABIC Marketing has “ sought to maintain diverse markets and not to become too
dependent on the United States, or any other single market.”®* According to some sources,
however, the combination of the Asian economic crisis, adecline in petroleum prices, and a
worldwide decline in petrochemical prices contributed to a two-thirds declinein SABIC’s earnings
during 1995-98 (from $1.675 billion to $539 million).®> Moreover, it has been noted by industry
sources, that SABIC’ s production of chemicalss, although large in volume, is limited in terms of the
number of products actually produced, consisting primarily of basic petrochemicals rather than
more “value-added” products.®®

Although no data were presented by SABIC on Saudi exports of MTBE to specific
countries, Saudi exports to the United States and the European Union (EU)® are known from
published trade statistics. Based on SABIC's statement that annual exports “were roughly
comparable”’ to annual production levels, the ratio of these exports to Saudi production levels can
give an idea of the balance of Saudi exports to other countries. On avolume basis, the percentage
of total Saudi production of MTBE accounted for by annual Saudi exports of MTBE to the United
States and Europe during 1995-98% ranged from 50-60 percent, increasing from 35 percent in

* Ibid., p. 2.

 [bid.

& Ibid.

82 “SABIC: Moving Further Along the Value Chain,” Middle East Economic Digest, Apr.
23, 1999, obtained using Profound (an online subscription search package), retrieved May 7,
1999; The Arab Petroleum Research Center, “Recession in the Petrochemical Industry
Expected To Continue Until the End of 1999,” Arab Oil & Gas, Dec. 1, 1998, p. 20.

8 “SABIC: Moving Further Along the Value Chain.”

% The import data presented were compiled from official statistics of the U.S. Department
of Commerce and from data provided by the European Commission’s statistical office,
Eurostat. The data provided by Eurostat are for Harmonized System (HS) heading 2909.19.
On an aggregate level, EU import statistics included under that HS heading can potentially
contain products other than MTBE (e.g., ETBE). According to information provided by
industry representatives, however, MTBE accounts for most, if not all, of the imports from
Saudi Arabiareported under that heading. If other products were included, the data used
could be considered to present an upper-bound estimate of possible EU imports of MTBE.

® |n the absence of a production estimate from SABIC for 1997, an estimate for

(continued...)
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1994.

SABIC states that annual consumption of MTBE in Saudi Arabiawas “negligible” during
1994-95, grew to between 349 and 1,047 barrels per day during 1996-97, and increased to about
2,327 barrels per day in 1998.% Consumption of MTBE in Saudi Arabiais said to be low because
leaded gasolineis till sold in the country. While some industry sources believe that some unleaded
gasoline may be introduced in Saudi Arabiain the year 2000, another source indicates that it is
currently in use but too expensive for regular use.®’

SABIC notes that “local prices for MTBE consumption in Saudi Arabiawere
approximately 80-90 percent of export prices, due mostly to lower transportation costs.”® The
domestic sales, generally on a contract basis (c.i.f.) but “based on current market rates,” averaged
$210 to $250 per metric ton during 1994-98.° Transportation costs for the product shipped
within Saudi Arabia are $15 to $20 per metric ton.” According to SABIC, the product sold
domestically is carried by ship to storage facilities on the coasts and then delivered viatruck or
pipeline to the consumer.™

The annual production and consumption data presented in the following tabulation for the
period 1996-98 were obtained by the Commission from an independent consulting firm to
supplement the data provided by SABIC (in barrels per day):™

1996 1997 1998
Production .............. 54,219 53,056 58,175
Consumption ............. 2,211 2,327 2,327

According to the consulting firm, capacity utilization rates for Saudi Arabian production of MTBE
declined from 111 percent in 1996 to 96 percent in 1998.

&(...continued)

production obtained from an independent consulting firm was used. The production
estimates from the firm are reported later in this section.

% “Submission of Information,” p. 1.

5 USITC fieldwork in Europe; Investing, Licensing, and Trading in Saudi Arabia, p. 17.

8 “Submission of Information,” p. 1.

® Ibid., pp. 6 and 7.

" Ibid., p. 7.

" Ibid., p. 6.

2 Data obtained from Parpinelli Tecnon. Parpinelli Tecnon has stated that the data were
prepared at the end of 1998, prior to current changes in legislation in the United States.

According to information provided at the company’s Internet site, Parpinelli TECNON

srl, established in 1959, is an independent consulting organization that offers a variety of
marketing and planning services, specializing in the area of energy, petroleum, oil refining,
petrochemical feedstocks, basic petrochemicals and intermediates, plastics, elastomers, and
specialty chemicals. “The Group,” undated, found at http://mww.tecnon.com/company.htm,
retrieved on June 11, 1999.
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Using minimum estimated operating rates provided by another independent consulting
firm, the following tabulation presents estimates of Saudi Arabian MTBE production by each
facility on an annual basis (including scheduled and unscheduled shutdowns), in barrels per day:™

Facility 1995 1996 1997 1998
SAMREF 2,200 2200 2,200 1,700
IBN SINA 19,0000  19,600* 15,300 16,300
IBN ZAHR | 10,800 11,700 11,600 11,000
IBN ZAHR I 15,200 14,700 16,300 15,300
IBN ZAHR I 800 1,300 1,600 2,100
SADAF 0 0 6 6

! The estimated operating rates provided by 1CIS-LOR for IBN SINA were often
significantly above 100 percent nameplate capacity.

2 Not available. The SADAF production facility was reportedly started up in June 1997.
Although initially operating at a reported 100 percent of capacity, industry sources state that
the plant has since run into production problems and has been shut down several times since
startup. According to the ICIS-LOR data, operating rates for SADAF were 50 percent
(July 1998); 100 percent (August 1998); 100 percent (September 1998); and 80 percent
(Octaober and November 1998). SABIC notes that the average annual operating rate for
SADAF was about 60 percent.

Cost of Producing MTBE in Saudi Arabia

Industry analysts note that building a grassroots “on-purpose’ butane dehydrogenation
MTBE plant™ in the Middle East is more expensive than building a similar one on the U.S. gulf
coast. Wheresas the capital investment in such a grassroots MTBE plant on the U.S. gulf coast can
amount to about $200 to $300 million, a similar plant in the Middle East can routinely cost about
$400 to $450 million.”™ A comparison of the capital costs needed to build a butane
dehydrogenation plant with a capacity of 500,000 metric tons per year in four regions of the world
in 1996 showed that the capital cost increased significantly depending on the region, starting from
alow of about $285 million in the United States and then increasing to about $335 millionin
Europe, about $410 million in North Africa, and about $420 million in the Persian Gulf. The

" “Historical PPD Data-MTBE (Europe, Middle East/Africa), 1995-98"; “ Submission of
Information,” p. 6. According to Commission fieldwork in the United States and a
telephone interview with an industry source on Feb. 25, 1999, one reported problem with the
SADAF facility was the scaleup of technology bought from another source. The original
user of the technology was said to have been running it at alower production level than that
used at SADAF.

" A “grassroots’ plant is the term generally used to refer to afacility built from “the
groundup” (the term is generally used regardless of the final product produced at the
site—e.g., automobile plants, television plants, refineries, chemical plants).

= DeWitt & Co., MTBE and Oxygenates, appendix C; USITC fieldwork in the United
States and in Europe.
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higher costs in Europe and North Africa were attributed to “the need to store imported butanes
onsite” and higher import and construction costs for materials, respectively .” Higher construction
costs were cited for plants in the Persian Gulf.

In Saudi Arabia, butane dehydrogenation is the main process used, accounting for over
90 percent of total domestic MTBE production capacity. SABIC states that “the total production
cost of MTBE varies based on changes in the costs of inputs’ and that, depending on the cost of
the feedstocks, input costs can account for 65 to 80 percent of the total cost of production of
MTBE.”” SABIC continues by stating that on an individua basis, again depending on their cost,
butane accounts for 45 to 60 percent of total production costs, while methanol can account for 20
to 30 percent of the total .

A breakdown of production costs for aplant in Saudi Arabia utilizing the butane
dehydrogenation process with a production capacity of about 500,000 metric tons per year (or
about 11,635 barrels per day) in 1999 is presented in table 4-2. The underlying assumptions used
in the production-cost breskdown for the Saudi plant are basically similar to those used in the
breskdown for the U.S. plant shown in table 3-2, including the levels of production technology
used and the age of the production facilities.” The technology used in both countries was obtained
from leading engineering companies and, with the exception of one plant brought onstream in
Saudi Arabiain 1997, the ages of the butane dehydrogenation plants in Saudi Arabia are generally
comparable with those in the United States.

However, there are differences in the sources and values of the feedstocks and the variable
and fixed costs in Saudi Arabia compared with those in the United States. The Saudi facilities
generally start with mixed butanes which need to be fractionated into their individua components
and, in the case of the n-butane, isomerized to isobutane. As shown in table 4-2, the costs of the
Saudi butane and methanol feedstocks were $93.10 per metric ton (reflecting a 30-percent
reduction applied to a butane price of $133)® and $81.40 per metric ton, respectively, compared
with $163.50 and $98.75 per metric ton, respectively, in the U.S. plant. Thisresultsin atotal cash
cost in the valuation of the Saudi production costs (per barrel of MTBE produced) that is $7.85
lower than that in the valuation of the U.S. production costs and a full cost that is

Table 4-2

6 DeWitt & Co., MTBE and Oxygenates, appendix C.

" “Submission of Information,” p. 11.

8 Ibid.

™ Industry sources interviewed noted that the use of new technology in MTBE production
in Saudi Arabia has generally resulted in an environmental impact similar to that in the
United States. One source notes, however, that in general, although “local concern for
environmental protection is still more theoretical than practical . . .concern for the
environment has substantially increased since the end of the Gulf war and is becoming
increasingly evident in the demands being made on major industrial plant construction
projects, particularly in petrochemicals.” USITC fieldwork in the United States and in
Europe; Investing, Licensing, and Trading in Saudi Arabia, p. 16.

% The reduction is intended to be representative of the reduction provided under
Resolution No. 68. For further information on the resolution, see the section entitled
“Feedstock Pricing Practices.”
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The cost of producing MTBE from n-butanein Saudi Arabia, 1999

DeWitt & Co., Inc.

500,000 metric tons
per year of

Saudi Arabian Plant
Capital Cost, SMM :
1999 Conditions
(As of 04/26/99)
Cost Element
FEED STOCKS
Butanes
Methanol
TOTAL FEEDS

VARIABLE COSTS
Electricity
Fuel Gas
Cooling Water
Catalyst Repl.

MARGINAL CASH
COST

FIXED COSTS
Labor/Overhead
Maintenance
Insurance etc
TOTAL FIXED COSTS

TOTAL CASH COST
Depreciation?®
FULL COST

MTBE from n-butane (about 11,635 barrels per day)

450.00
Unit
Cost
376,691.00 Metric Tons @ $93.10 /Metric Ton =

186,518.00 Metric Tons @ $81.40 /Metric Ton =

34.23 MMKwh@ 0.02 $/Kwh
5.50 MMMM 0.60 $/MM

21.10 MM Gal 0.10 $/MMGal
8.00 /shift @ 0.45 $MM
3.50 Pct of 450.00 $SMM
1.00 Pct of 450.00 $SMM

10.00 Pct of 450.00 $SMM

$MM

35.07
15.18
50.25

0.68
3.30
211
1.25
7.34

57.60

3.60
15.75
4.50
23.85

81.45
45.00
126.45

Dollars
per metric
ton MTBE

70.14
30.37
100.50

1.37
6.60
4.22
2.50
14.69

115.19

7.20
31.50
9.00
47.70

162.89
90.00
252.89

Dollars
per barrel
MTBE

8.28
3.58
11.86

0.16
0.78
0.50
0.29
1.73

13.59

0.85
3.72
1.06
5.63

19.22
10.62
29.84

! In consultation with a representative of DeWitt & Co., the origina valuation of a
15-percent return on investment was modified to reflect a 10-percent charge for depreciation.

Source: DeWitt & Co., Inc., except as noted. Reprinted with permission from DeWitt & Co., Inc.
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$4.31 lower (the absolute difference between the full cost estimates and the cash cost estimates is
lower because of the higher depreciation charges for the Saudi plant resulting, in turn, from the
higher capital investment in the facility). Moreover, the variable costs (electricity, fuel gas, and
cooling water) for the Saudi Arabian facility are lower than those in the United States, amounting
to $1.73 per barrel of MTBE produced versus $4.44. The variable costs represent about 9 percent
of the total cash cost. Fixed costs, however (labor/overhead, maintenance, and insurance), are
higher than those in the United States, representing about 29 percent of the total cash cost.

Like the plant in the United States, the Saudi plant is also subject to fluctuationsin
feedstock costs. Table 4-3 compiles these feedstock costs and their shares of total feedstock and
total cash costs for 1995% and 1999* so as to compare the effects of different feedstock
valuations. If, using the same underlying methodology used for the 1999 Saudi and U.S. estimates,
the input values of the butane and methanol feedstocks in the Saudi cost breakdown are increased
to the levels of those presented in the U.S. valuation ($163.50 and $98.75 per metric ton,
respectively), the scenario changes. The variable and fixed costs remain the same in this valuation,
but the estimated total cash cost of production increases to $26.24 per barrel of MTBE produced
versus $27.07 in the United States. The full cost of production for the prototypical Saudi plant
becomes higher than that for the plant in the United States-$36.86 per barrel of MTBE produced
versus $34.15.%

Production and Consumption Data for the Major Inputs

Asof 1997, SABIC maintained about 3.13 million metric tons of production capacity for
methanol, producing it at its IBN SINA and AR-RAZI subsidiaries.®* Another methanol
production facility is scheduled to come onstream in 1999 at AR-RAZI, which will increase
SABIC's production capacity for the product by 850,000 metric tons per year.?® Over half of the
methanol output from AR-RAZI is said to be marketed by SABIC’s partner in the venture, the
Japan Saudi Arabia Methanol Co.; SABIC is said to be responsible for marketing the entire output
from the IBN SINA facility.?® Butaneis produced and marketed in Saudi Arabia by Saudi
Aramco.

According to available information and industry sources, whereas all of the MTBE
producersin Saudi Arabia obtain methanol from SABIC, those that have to buy butane as raw

& DeWwitt & Co., MTBE and Oxygenates, appendix C.

& The 1999 data referred to are presented in table 4-2.

8 Based on information obtained from DeWitt & Co.

8 SABIC Annual Report, 1997, p. 19; “Appendix B-Middle East/Europe Methanol
Capacities by Company,” Methanol Update/Chemicals-Major, Deutsche Bank Research
(US), obtained using Profound (an online subscription search package), May 7, 1999.

% |bid.; “Saso and SABIC Move Forward on Grassroots Methanol Plans,” Chemical
Marketing Reporter, Sept. 22, 1997, p. 5.

& “ petrochemicals,” Arab Oil & Gas Directory, 1998, p. 389.
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Table 4-3

Butane dehydrogenation production process: Feedstock costs and shares of total feedstock and total cash costs, 1995 and 1999

Input costs as a Input costs as a

share of total share of total cash
Unit input costs  Cost of feedstock feedstock costs costs Total feedstock costs as a share
Year Methanol Butane Methanol Butane Methanol Butane Total cash costs Methanol Butane of total cash costs

Per metric ton Per metric ton
----Per metric ton---- MTBE  ------ Percent------ MTBE Percent

1995 ......... $137.00 $144.00! $50.92 $108.49 32 68 $218.02 23 50 73
1999 ......... 81.40 93.107 30.37 70.14 30 70 162.89 19 43 62

! This price reflects a 30-percent discount applied to a butane price of $206.
2 This price reflects a 30-percent discount applied to a butane price of $133.

Source: Information presented in table 4-2; DeWitt & Co., MTBE and Oxygenates, appendix C.
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material obtain it from Saudi Aramco.?” SABIC facilities producing MTBE obtain methanol from
the IBN SINA and AR-RAZI production facilities® According to SABIC, IBN SINA both sdlls
the methanol it produces and consumes it itself to produce MTBE.#° The butane needed to produce
MTBE is obtained from Saudi Aramco.*® As of 1997, SABIC was said to consume about 67,000
barrels of butane each day, converting it into amyriad of chemical products including MTBE.*
Prior to putting plans to develop the proposed MTBE plant on hold, Alujain Corp. had reportedly
already reached agreement with Saudi Aramco to obtain butanes for the Tahseen facility at “about
70 percent of the world price” and was negotiating with SABIC to obtain methanol.*

Saudi Aramco

Within Saudi Arabia, according to information publicly distributed by the company, Saudi
Aramco “isresponsible for amost al of the Kingdom’ s extensive oil and gas operations and
manages a quarter of the world's crude oil reserves.”® Saudi Arabia accounts for about
25 percent of known world petroleum reserves and about 4 percent of known world natural gas
reserves.® The company produces and processes both associated gas (i.e., that located in fields
containing petroleum®) and nonassociated gas. Associated gas accounts for the majority of the
country’ s reserves of natural gas.*® According to Saudi Aramco, the natural gas produced is both

8 USITC fieldwork in Europe; telephone interviews with industry representatives in the
United States and the Middle East; IBN ZAHR general presentation, published in early
1997, p. 9; SABIC Annual Report, 1997, p. 32; “Yanbu,” Arab Oil & Gas Directory, 1998,”
p. 363; atelephone conversation with a representative of the industry in the United States on
May 5, 1999; the SAMREF Annual Report, p. 8. According to the Arab Oil & Gas
Directory, MTBE production at the SAMREF facility allows it to operate its FCCU unit at
its maximum capacity.

8 SABIC Annual Report, 1997, p. 32.

8 “Submission of Information,” p. 4.

% BN ZAHR general presentation, published in early 1997, p. 9.

- Mohamed Al-Mady, Director General, Projects, SABIC, “Saudi Arabia s Gas Industry
in the 21st Century: A SABIC Perspective.”

% “Saudi Companies Invited To Invest in Tahseen”; USITC fieldwork in Europe. Also
see Marwan N. Nusair, “ The Tahseen MTBE Project: An Example of Private Sector
Participation in the Saudi Petrochemical Industry.”

% “Saudi Aramco Today,” found at http://mww.saudiaramco.com/aboutus/satoday.html,
retrieved May 5, 1999.

% Official statistics of the U.S. Department of Energy, 1999.

% According to the U.S. DOE, afield is an area consisting of a single reservoir or
multiple reservoirs al grouped on or related to the same individual geological structural
feature and/or stratigraphic condition. U.S. DOE, “Glossary,” found at
http://mww.ei a.doe.gov/emeu/perfpro/glossary.html, retrieved May 31, 1999.

% “Natural Gas,” Arab Qil & Gas Directory, 1998, p. 373. The amount of associated gas
flared rather than produced decreased in 1996 after having increased since 1993; moreover,
the amount lost through processing or evaporation (i.e., “shrink”) increased in 1996.
Further, “according to the International Energy Agency, Saudi Arabia accounts for
10 percent of al the natural gas wasted in the world,” primarily because alarge percentage
of its natural gas production/processing is associated gas. It further states that, to reduce the

(continued...)
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consumed domestically “as fuel and feedstock for the Kingdom’ s backbone industries and utilities”
and exported.”’

Natural gas liquids are transported by pipeline to fractionation units at Juayma, Ras
Tanura, and Y anbu for separation into individual components, including butane. Although much
of the butane is then said to be exported, “domestic demand by industriesin Al-Jubail and Yanbu is
increasing.”® Saudi Arabiais said to export about 16 million tons per year of butane and propane
(of which about 75 percent is intended for Asia), primarily under 1- or 5-year contracts.® In early
1996, when some of the contracts were up for negotiation, Saudi Aramco reportedly sought to
increase the propane proportions of the product mix being exported in anticipation of increased
domestic use for butane resulting from the startup of anew MTBE plant in Saudi Arabiain that
year, which was to require 500,000 tons per year of butane.’®

The predecessor company to Saudi Aramco-the Arabian American Oil Co., or
Aramco—resulted from a concession agreement signed in 1933 between the King of Saudi Arabia
and a petroleum company to alow exploration for petroleum. In subsequent years, other
companies joined the agreement, forming Aramco.*® During 1973-80, the Kingdom of Saudi
Arabiagradually purchased Aramco’s assets, gaining full ownership of the company in 1980.%%
Saudi Aramco was officially establisned in 1988 by royal decree.

According to information published by Saudi Aramco, the company is the maor world
producer and exporter of crude petroleum; it is 1 of the top 10 companies involved in gas
production and among the top 5 companiesin terms of gas reserves.’® The company has
continued to explore for, produce, and export petroleum and became active in natural gas

%(...continued)
amount flared, “ Saudi Aramco announced in 1996 that it was to embark on afive-year
expansion of the country’s gas gathering and processing network (the Master Gas System).”
The expansion will al'so make gas available to the central region of Saudi Arabia. H.E. Ali
Bin Ibrahim Al-Naimi, Minister of Petroleum and Mineral Resources, “The Achievement
and the Future of Saudi Arabian Natural Gas.”

9 “Saudi Aramco Today,” found at http://Amww.saudiaramco.com/aboutus/satoday.html,
retrieved May 5, 1999.

% Mohamed Al-Mady, Director General, Projects, SABIC, “ Saudi Arabia s Gas Industry
in the 21st Century: A SABIC Perspective.”

% “Natural Gas,” Arab Qil & Gas Directory, 1998, p. 376. According to the Directory,
the contracts used to be primarily 5-year contracts; starting in 1993, however, some
companies changed to 1-year contracts.

1% 1hid,

19! Former partners in Aramco included Exxon, Chevron, Mobil, and Texaco. “ Numerous
Political and Economic Factors Behind Prince Abdullah’s Call for Recommendations and
Suggestions From U.S. Energy Companies,” pp. 10-12.

102 “Brief History,” from http://mwww.saudiaramco.convaboutus/briefhis.html, retrieved
May 5, 1999.

195 1bid,
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exploration and production, expanding its natural gas operations with its construction of the
Master Gas System (MGS) in the late 1970's.**

The MGSis reportedly being expanded through the year 2001, largely through increased
gas-processing capacity and fractionation plant capacity. However, the project is reportedly
behind schedule and, since much of the natural gas base in Saudi Arabiais associated gas,
concerns exist that a decline in the production of petroleum will result in a corresponding declinein
production of natural gas.’® Separately, although investment in developing natural gas reservesis
underway, potential constraints on such development could include limitations on Saudi Aramco’s
capital spending because of low pricesfor, and, therefore, low production of, petroleum, and gas
pricesthat currently are said to be less than those needed to recover the needed costs for
exploration.™® According to the U.S. Department of State, petroleum revenues generally generate
the capital needed in Saudi Arabia for investment and other spending.'”’

Pricing

According to SABIC, the price of the inputsis a*significant factor in determining the
source of inputs. Part of that price reflects transportation costs.”'® The company states that it
does not have production facilities outside of the Kingdom “largely because proximity to feedstock
sources lowers the cost of transporting inputs to plants.” *®

Detailed information about the pricing of methanol to industries in Saudi Arabiais not
available at thistime. However, according to industry sources, the price is not set by the
Government.*® One industry source notes that under atypical negotiated pricing formula the

%4 1bid.; “Natural Gas,” Arab Qil & Gas Directory, 1998, p. 374.

105 “SABIC: Moving Further Along the Value Chain”; “Kingdom has No Plans To Export
Gas, Says Naimi,” Saudi Gazette, Oct. 20, 1997, as reprinted in the Official Forum Record
of the 2nd Saudi Arabian Forum on Gas Utilisation for Power and Industrial Devel opment,
Oct. 18-20, 1997, Yanbu Industrial City, Saudi Arabia (organized by the Middle East
Infrastructure Development Congress - Dubai (MEIDC - Dubai)), p. 311; The Arab
Petroleum Research Center, “Saudi Arabia,” Arab Oil & Gas, Jan. 1, 1999, p. 48.

106 “SABIC: Moving Further Along the Value Chain.” The article notes that the price of
natural gasin Saudi Arabiawas increased in 1998 from 50 cents per million British Thermal
Units (BTUs) to 75 cents per million BTUSs, or by 50 percent. According to the article,
however, industry sources have noted that the price would have to increase to 100-120 cents
per million BTUs to recover such costs and “there is no sign that such anincreaseis
imminent.” See also “Kingdom has No Plans To Export Gas, Says Naimi,” Saudi Gazette,
Oct. 20, 1997; “Saudi Arabia,” p. 48.

197 U.S. Department of State, 1998 Country Reports on Economic Policy and Trade
Practices, submitted to the Senate Committees on Foreign Relations and on Finance and to
the House Committees on Foreign Affairs and on Ways and Means, January 1999, found at
http: //mwww.state.goviwww/issues/economic/trade_reports/neareast97/saudiarabia97.html,
retrieved May 27, 1999.

108 “ Sybmission of Information,” p. 11.

1% 1bid,

10 Communications with industry representatives; “Submission of Information,” p. 8.
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price would be determined by deducting costs associated with shipping the methanol to the intended
export market (e.g., freight and duty) from the weighted average of SABIC's delivered methanol
prices to worldwide export customers in any caendar quarter.** This practice reportedly enables
methanol consumersin Saudi Arabiato purchase methanol at the same average f.o.b. price that
SABIC redizes from al of its export sales, and the price, thereby, reflects world market prices.*2
The price of methanol in Saudi Arabia during 1994-98 reportedly ranged from about $50 to about
$310 per metric ton.*** According to another source, the price reached a high of over $400 per
metric ton during this period.*** The reported highs, however, occurred early during the 5-year
period and reportedly coincided with similar highs in the U.S. methanol market. One industry
source notes that the price in Saudi Arabia runs about $40 per metric ton less than contract prices
in the United States or the EU (the differential is said to be freight and duty).™*

SABIC states that the average price of butane in Saudi Arabia during 1994-98 was $65 to
$194 per metric ton. Resolution No. 68, issued by the Council of Ministers of the Kingdom of
Saudi Arabia on November 25, 1992, implemented a 30-percent discount on liquefied petroleum
gases (LPG), including butane, that were to be consumed by industries within Saudi Arabia.''®
According to at |east one industry source, applying the 30-percent discount to butane export prices
would provide an indication of the butane prices paid by the Saudi petrochemical industry (i.e.,

70 percent of the world price for butane). The tabulation below presents the export price of
butanes in Saudi Arabia during 1997-98 and January 1999, and the assumed domestic price (the
30-percent discount applied by the Commission to the export price), per metric ton:**’

M Communication by an industry source with the Commission on May 13, 1999.

12 bid,

13 “Qubmission of Information,” p. 7.

14 Communication by an industry source with the Commission on Feb. 23, 1999.

15 Communication by an industry source with the Commission on May 13, 1999.

118 More specifically, according to the resolution, “granting national industries using
liquid gases (butane-propane-natural gasoline) a 30% discount of the lowest international
price obtained by the exporting party in any quarterly period from any overseas consumer is
hereby approved.” See the copy of the resolution in the attachment to the “ Submission of
Information” (appendix 1). For more information regarding the resolution and the feedstock
discount, see the section in this chapter entitled Feedstock Pricing Practices.

7 The export prices for butane were obtained from the Middle East Economic Survey
(MEES), 42:2, Jan. 11, 1999, p. A6. According to domestic sources, the price for butanes
overseas generally increases in the winter, when they are used for fuel, cooking, and heating
purposes. USITC fieldwork in the United States.
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Export  Domestic Export Domestic

Date price price Date price price
Jan.1,1997 ........ 330.00 231.00 Jan.1,1998 ......... 180.00 126.00
Feb.1,1997 ........ 305.00 21350 Feb.1,1998......... 140.00 98.00
Mar.1,1997 ....... 277.00 19390 Mar.1,1998 ........ 135.00 94.50
Apr.1,1997 ....... 207.00 14490 Apr.1,1998 ........ 125.00 87.50
May 1,1997........ 192.00 13440 May1,1998......... 125.00 87.50
Junel, 1997 ....... 192.00 13440 Junel,1998 ........ 115.00 80.50
July 1,1997 ........ 192.00 13440 July1,1998 ......... 105.00 73.50
Aug. 1,1997 ....... 192.00 13440 Aug.1,1998 ........ 105.00 73.50
Sept. 1,1997 ....... 195.00 13650 Sept.1,1998 ........ 120.00 84.00
Oct.1,1997 ........ 203.00 142.10 Oct.1,1998 ......... 155.00 108.50
Nov.1,1997 ....... 215.00 15050 Nov.1,1998 ........ 200.00 140.00
Dec.1,1997 ....... 215.00 15050 Dec.1,1998 ........ 218.00 152.60

Jan.1,1999 ......... 180.00 126.00

Prior to October 1994, the pricing of Saudi Arabian LPGs was based on a linkage between
the price of butane and that of Arabian Light crude petroleum, a process that, according to Saudi
Aramco, caused LPG pricing to be “dragged down by crude oil prices.”™® Asaresult, as of
October 1994, Saudi Aramco initiated a new pricing system in which the “monthly contract price
is set by a committee on the basis of the offers made for three spot cargoes tendered the previous
month and of other market factors.”**® This reportedly resulted in a“sharp risein prices,” which,
in turn, reportedly caused some purchasers to cancel their contracts.'®

The price for butane declined during January-June 1998, reaching a 4-year low.' The
decline was said to be the result of “pressure” from Saudi Aramco’s contract customersin late
1997 to follow declines in the spot market that were attributed to factors such as “high stock levels,
amild winter, and a decline in demand in the Asian markets disrupted by the financial crisis.”*** It
was noted that some Western customers reportedly reduced their orders for 1998 or canceled
contracts as a result of the declines in the spot market.*?

18 “Natural Gas,” Arab Oil & Gas Directory, 1998, pp. 376-377.

19 | bid., p. 376.

20 hid.

21 The Arab Petroleum Research Center, “LPG Prices Cut by $10/Ton to New Four-Y ear
Low,” Arab Oil & Gas, June 16, 1998, p. 28.

122 The Arab Petroleum Research Center, “Big Cut in LPG Pricesin January,” Arab Oil &
Gas, Feb. 1, 1998, p. 17; “LPG Prices Down Again by $40/T to $140/T in February,” Arab
Qil & Gas, Feb. 16, 1998, p. 24.

23 bid.
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Government Policies

This section presents information relating to Government policies affecting production and
trade of MTBE and affecting investment, both foreign and domestic, in the Saudi MTBE industry.
Inasmuch as several of these issues are also factors in Saudi Arabia’s efforts to accede to the
World Trade Organization (WTO), they are aso presented in this context. Other than the policies
discussed below, interviews with industry sources identified no Government policies in Saudi
Arabia that were considered to hinder the production of, transport of, or trade in MTBE.***
According to SABIC, “There are no government policiesin effect in Saudi Arabiathat govern the
production or trade of MTBE. Nor are there government policies that govern the prices at which
methanol and isobutylene are sold.”**®

I nvestment Climate

Foreign direct investment in Saudi Arabiais generally encouraged by the Saudi
Government, and there are avariety of Saudi policies in place that are considered incentives to
investment (e.g., low-cost availability of land, utilities priced at or below the cost of production,
and low-interest “soft” loans from the Saudi Industrial Development Fund (SIDF)), some of which
are said to accrue only to firms with at least 25 percent Saudi participation. Conversely, certain
policies, such as a high tax rate on aforeign partner's corporate profits, a Government policy
requiring the hiring of Saudis, and the practical requirement for aforeign investor to have a Saudi
partner, are viewed by some as disincentives to investment. Many foreign companies are aready
operating in Saudi Arabia, albeit mogt, if not all, are participating in joint ventures. Investment
incentives and disincentives provided to firms are discussed in this section. The prevaence of joint
ventures is also discussed.

I ncentives and disincentives
In its Country Commercial Guide: Saudi Arabia, the Department of Commerce states that

the Saudi Government “ generally encourages foreign direct investment, particularly in the case of
foreign investment in joint ventures with Saudi partners.”** Industry representatives operating in

24 USITC fieldwork in the United States and in Europe.

125 “Sybmission of Information,” p. 8.

126 U.S. Department of Commerce (DOC), “Investment Climate,” Country Commercial
Guide: Saudi Arabia, 1998, found at http://infoserv2.ita.doc.gov/tcc/I nternetCountry.nsf,
retrieved May 9, 1999. According to the Country Commercial Guide, “the Ministry of
Industry and Electricity licenses direct foreign investment, except for mineral concessions,
which are governed by separate agreements.” See also Investing, Licensing, and Trading in
Saudi Arabia, p. 11.

According to the Country Commercial Guide, the current foreign capital investment
code in Saudi Arabia specifies three conditions for foreign investments: (1) The undertaking
must be a “development project”; (2) The investment must generate technology transfer;
and (3) A Saudi partner should own a minimum of 25 percent equity (although this last
stipulation can be waived). Moreover, the Country Commercial Guide states that

(continued...)
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Saudi Arabiainterviewed by the Commission did not identify any Government policies in Saudi
Arabiathat would prevent a company from establishing operations in the Kingdom.*?” On the
contrary, industry representatives note that news and other sources indicate that increased
involvement, on a private-sector and international basis, in downstream Saudi venturesis officially
being sought.'®® For example, SABIC has stated that “much of SABIC'’s past success has been
based” on joint-venture arrangements,*® but that “the company would accept lower participation in
future Saudi projects, particularly in petrochemical intermediates and derivatives, with the majority
stakes held by private-sector Saudi or overseas companies.”*® H.E. Ali Bin lbrahim Al-Naimi,
Minister of Petroleum and Mineral Resources, stated in 1997 that “with regard to downstream
investment in the petrochemical industry, it is also completely open and encouraged.”***

Programs in place in Saudi Arabiaintended to support local industries and foreign
investment include “artificialy low costs’ for establishing facilitiesin the industria cities; low-cost
availability of land; utilities priced a or below the cost of production; and low-interest “soft” loans
from the SIDF**? up to 50 percent of the needed capital cost.™ Other reported incentives, said to

128(....continued)
“development projects’ were defined in Ministry of Industry and Electricity Resolution
11/k/w of February 12, 1990, to include industrial, agriculture, health, contracting and
specialized service projects.” U.S. DOC, “Investment Climate,” Country Commercial
Guide: Saudi Arabia, 1998. See also U.S. Department of State, 1998 Country Reports On
Economic Policy and Trade Practices.

27 USITC fieldwork in Europe; telephone interviews with industry representatives on
various dates.

128 USITC fieldwork in Europe; H.E. Ali Bin Ibrahim Al-Naimi, Minister of Petroleum
and Mineral Resources, “ The Achievement and the Future of Saudi Arabian Natural Gas”;
Investing, Licensing, and Trading in Saudi Arabia, p. 11.

129 SABIC Annual Report, 1997, p. 11. However, according to one source, SABIC
“increasingly . . . seesforeign companies as licensors of technology rather than traditional
joint venture partners.” Investing, Licensing, and Trading in Saudi Arabia, p. 11.

120 “SABIC Sharpens Its Market Focus,” p. 51.

1L H.E. Ali Bin Ibrahim Al-Naimi, Minister of Petroleum and Mineral Resources, “The
Achievement and the Future of Saudi Arabian Natural Gas’; Investing, Licensing, and
Trading in Saudi Arabia, released Mar. 1998, p. 15. Asrecently as February 6, 1999, in a
press conference in Saudi Arabia between the Minister and U.S. Energy Secretary Bill
Richardson, the Minister confirmed that proposals for producing petrochemicals from
natural gas are being sought. He later stated that investment is open to all “international
companies,” with no restrictions “provided that [a company’s] proposal meets Saudi
Arabia s needs.” “Documentation on U.S. Energy Secretary’s Visit to Saudi Arabia,” The
Middle East Economic Survey, Feb. 15, 1999, pp. D1-D6.

%2 The SIDF also has a 29-percent stake in the National Shipping Co. of Saudi Arabia.
The Arab Petroleum Research Center, “New Board of Directors Appointed at the National
Shipping Co. of Saudi Arabia,” Arab Oil & Gas, Mar. 16, 1999, p. 15; U.S. Department of
State, 1998 Country Reports On Economic Policy and Trade Practices.

3 USTR, “GCC: Export Subsidies,” 1999 National Trade Estimate Report on Foreign
Trade Barriers, p. 153. See aso Steven Miles, “ Subsidies in the Petrochemical Sector?’,
Middle East Economic Digest, Weekly Special Report (Legal Briefing), dated Mar. 26, 1999,
obtained using Profound (an online subscription search package), retrieved May 7, 1999;

(continued...)
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be available to all sectorsin the Kingdom, include 10-year tax holidays and exemption from import
duties for construction equipment imported to develop certain sites.™*

Conversaly, investors in the petrochemical industry in Saudi Arabia have aso expressed
concern about a number of factors considered to be “hampering the development and financing of
projects,” including the following:

Limitationonforeign ownershipin Saudi companies;
| Limitation on forms of doing business;

Inability of foreign investors to own rea estate,
inability of lenders to register mortgages, and
uncertainty regarding thelenders' ability to direct the
sale of real property in the event of defaullt;

Nonrecognition and nonenforcement of foreign
arbitral and judicial awards;

Lack of transparency in government approvals and
licensing requirements; and

@  Redrictions on business visas into the Kingdom.**®

Moreover, the Department of Commerce states in its Country Commercial Guide, that
“Disincentives include a high tax rate on aforeign partner's corporate profits, a Government policy
of forced hiring of Saudis, the practical requirement for aforeign investor to have a Saudi partner,
an ultraconservative cultural environment, and an extreme desert climate.”** They note that “there
isaclear hierarchy of privileges and preferencesin Saudi Arabiathat favors Saudi companies and
joint ventures with Saudi participation” and that although Saudi Arabia “technically alows wholly
foreign-owned firms to operate, such ventures are rare.”*>” For example, according to one source,
industry representatives have expressed concern about corporate tax rates in the Kingdom. A
corporate income tax as high as 45 percent of net profitsis said to be applicable only for
foreign-owned corporations and the foreign-owned portion of joint ventures. Foreign investors are

133(....continued)
“Saudi Arabia: MEED Special—Petrochemicals-Dip in Profits Is No Bar to Expansion,”
Middle East Economic Digest, Mar. 17, 1997, p. 1; Investing, Licensing, and Trading in
Saudi Arabia, p. 20.

¥ Miles, “Subsidies in the Petrochemical Sector?’; “ SABIC Stays Steady on a Fast
Track,” Chemical Week, May 14, 1997, p. 29; Investing, Licensing, and Trading in Saudi
Arabia, p. 20.

1% Steven Miles, “Outlook on Foreign Investment,” Middle East Economic Digest,
Weekly Special Report (Legal Briefing), dated Mar. 26, 1999, obtained using Profound (an
online subscription search package), retrieved May 7, 1999.

1% U.S. DOC, “Investment Climate,” Country Commercial Guide: Saudi Arabia, 1998.

57 1bid.
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also said to pay “substantially higher” taxes than Saudi partners.™®® Furthermore, according to the
source, “many enterprises have reached the end, or are coming to the end, of their tax-holiday
period” and “foreign joint-venture companies have long been lobbying for either an extension of the
tax holiday or alower rate of corporate tax when the tax holiday has been exhausted.”** The
source notes that H.E. Dr. Hashim Bin Abdullah Bin Hashim Al-Y amani, the Minister of Industry
and Electricity, “hasindicated that the latter possibility was under consideration.”

Joint ventures

SABIC's general operating practice is reportedly to establish joint ventures with
international companies;'* as noted earlier, the three SABIC companies producing MTBE in Saudi
Arabiaare joint ventures.*** When the high incidence of joint venturesin the Saudi Arabian
MTBE industry was discussed among industry representatives of some of the joint-venture
partners and others, the primary reason for the ventures was stated to be areduction in risk,
especialy financial risk, by the shareholders. A company’sindividua investment in the facility
would be lower than if the company established independent operations. For example, in the
MTBE joint ventures, individual partners are responsible for 10 to 50 percent of capital investment
in a production facility.** Other reasons cited for joint ventures include assistance with local
regulations and access to an established infrastructure.

As noted above, joint ventures are also said to be favored by tying existing investment
incentives to Saudi participation.**® Certain investment incentives offered (e.g., tax holidays and
SIDF interest-free |oans) are said to accrue only to firms “with at least 25 percent Saudi
ownership.”** and investment of foreign capital without Saudi participation is said to mean that
the enterprise doesn’t qualify for certain incentives.'® For example, the SIDF loans, which some
consider to be “aform of anti-competitive subsidy,”** are said to be “generally unavailable’ to
firms without Saudi participation.**” According to a source familiar with the Saudi industry, one

38 | nvesting, Licensing, and Trading in Saudi Arabia, p. 13.

¥ bid., pp. 12-13.

140 A ccording to the Country Commercial Guide, although a variety of corporate
structures can be established under existing legislation in Saudi Arabia, “joint ventures
almost always take the form of limited liability partnerships.”

41 U.S. DOC, “Investment Climate,” Country Commercial Guide: Saudi Arabia, 1998.

142 USITC fieldwork in Europe, and SABIC Annual Report, 1997, p. 32.

13 |nvesting, Licensing, and Trading in Saudi Arabia, p. 11.

144 U.S. DOC, “Investment Climate,” Country Commercial Guide: Saudi Arabia, 1998.

145 “New Investment Law in 18 Months,” Gulf Today, Oct. 19, 1997, and “SABIC To Be
Privatized Slowly: Yamani,” Arab News, Oct. 19, 1997, both reprinted in the Official Forum
Record of the 2nd Saudi Arabian Forum on Gas Utilisation for Power and Industrial
Development, Oct. 18-20, 1997, Yanbu Industrial City, Saudi Arabia (organized by the
Middle East Infrastructure Development Congress - Dubai (MEIDC - Dubai)), p. 320.

146 “Saudi Arabia: MEED Special—Petrochemicals-Dip in Profitsis No Bar to
Expansion,” p. 1.

147 Miles, “Subsidies in the Petrochemical Sector?’ See also U.S. Department of State,
1998 Country Reports On Economic Policy and Trade Practices; Investing, Licensing, and
Trading in Saudi Arabia, released Mar. 1998, p. 15.
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intent of the investment condition requiring Saudi participation isto foster the employment of
Saudi nationals, per a Government human resources program called “ Saudization.”**® According
to the U.S. Department of State, “ Saudi |abor law requires companies to employ Saudi
nationals.”*® The U.S. Department of Commerce states that labor and workman regulations
implemented in Saudi Arabiain 1969 require that

75 percent of afirm's work force and 51 percent of its payroll
must be Saudi, unless an exemption has been obtained from the
Ministry of Labor and Social Affairs. Each company
employing over 20 workers is reportedly required to include a
minimum of five percent Saudi nationals.**

King Fahd Bin Abdul Aziz Al-Saud has stated that Saudization is a“national duty.”*** SABIC as
awhole has 70 percent Saudization; Saudi Aramco, 83 percent.’*

Feedstock pricing practices

Resolution No. 68, issued by the Council of Ministers of the Kingdom of Saudi Arabiaon
November 25, 1992, grants “nationa industries using liquid gases (Butane-Propane-Natural
gasoline) a 30% discount of the lowest international price obtained by the exporting party in any
quarterly period from any overseas consumer . . . "*** SABIC notes in its submission that the price
isan “adjusted price, based on the export price of the applicable liquid gas’ that is available to al
consumers of liquefied gases in Saudi Arabia regardless of their geographical |ocation or company
ownership.™*

In response to the question regarding the original intent behind the imposition of
Resolution No. 68, SABIC dtates that several reasons prompted it (see appendix | for amore

48 Discussion with industry representatives, May 26, 1999.

149 U.S. Department of State, 1998 Country Reports on Economic Policy and Trade
Practices. See aso Investing, Licensing, and Trading in Saudi Arabia, p. 13.

0 U.S. DOC, “Investment Climate,” Country Commercial Guide.”

Bl “King Fahd Speaks Out in Magazine Interview,” Apr. 1, 1998, found at
http: //mww.saudiembassy.net, retrieved May 28, 1999.

%2 SABIC Annual Report, 1997, p. 5; “Saudi Aramco Reports High Level of
Saudization,” Oct. 1, 1997, found at http://mwww.saudiembassy.net, retrieved May 28, 1999.

153 “Sybmission of Information,” attachment 1. When the resolution was implemented,
some industry sources expected the butane discount to result in an increase in the number of
MTBE production facilities in Saudi Arabia because butane accounts for a major portion of
the feedstock needed for MTBE. “ Cheaper Saudi Butane Feedstock Could Boost MTBE
Projects,” The Middle East Economic Survey, Jan. 11, 1993, p. A2.

B4 1bid., pp. 8-9. Thereit is stated that “it has been suggested that some foreign-owned
companies [specifically the Mobil-Chemvest venture that was intended to come onstream in
1995] have not been deemed eligible for the price adjustment.” SABIC’ s response is that the
venture was never licensed in Saudi Arabia “for reasons having nothing to do with the price
adjustment” and that, had it come onstream, it too would have been eligible. See appendix |
for more information.
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detailed presentation of SABIC's statement regarding this issue), including efforts to alow for the
offset of transportation costs typically incurred in exporting the butane.™®® It also states that prior
to the resolution some buyers were paying less than 70 percent of the export price for butane and
that the resolution “uniformly pegged” the price a 70 percent of the export price for al users.
SABIC contends that some domestic consumers of liquid gases, including “certain foreign venture
partners of Saudi MTBE producers,” believe that the adjusted price set by the resolution is too
high.*%

Feedstock costs represent a significant portion of MTBE production costs and, hence,
feedstock prices can be one of the deciding factors as to whether a project is considered to be
competitive. According to arepresentative of Alujain, for example, referring to the Tahseen
project before it was put on hold—

The plant is expected to be able to deliver product to the
United States, the major market for MTBE, at costs
competitive with those of local production because of the
atractive financing, feedstock and tax arrangements
available in Saudi Arabia for projects of this nature. 1t
will aso be well placed to export product to the other
emerging markets, particularly Europe, Japan, and Far
Eastern countries.”*’

Other companies operating petrochemical projectsin Saudi Arabia have cited similar factors.™®
One industry source noted that “the support the government provided to the industry in the form of
feedstock supply and loans from the Public Investment Fund was critical during the early
development years’ of the petrochemical industry in Saudi Arabia™® According to an articlein an
industry publication, a representative of SABIC noted in 1997 that “ SABIC derives a‘clear
feedstock advantage’ from the access it has to low-priced raw materialsin Saudi Arabia,” allowing
the company to be “more flexible with its profit margin for petrochemicals.” He states, however,

1% “Sybmission of Information,” p. 10.

6 1bid.

157 “The Tahseen MTBE Project: An Example of Private Sector Participation in the Saudi
Petrochemical Industry.” The representative of the Alujain Corp. states, however, that the
company’s production facility location (Y anbu) would result in the piping of about
45 percent of its annual butane feedstock requirements from the east coast of Saudi Arabia
because of “limitations on the pumping capacity of the East-West pipeline carrying LPGs
and other gases.” The representative noted that this could be expected to decrease the cost
competitiveness of the MTBE produced at the Tahseen facility, despite “ other economic
benefits of locating the project in Y anbu.”

158 Essam F. Himdy, A.H. Zamil Group of Companies, “Al-Zamil Petrochemical
Projects,” presented at the 1st Saudi Arabian Forum on Petrochemical Development and
Finance, Nov. 14-16, 1998, Jubail Industrial City, Saudi Arabia (organized by the Middle
East Infrastructure Development Congress - Dubai (MEIDC - Dubai)) and reprinted in the
Official Congress Record of the Conference, p. 141.

1% Richard A. Low, “Financing the Petrochemical Industry in Saudi Arabia: Past,
Present, and Future.”
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that “thisis only alimited cushion against the effects of the petrochemical industry cycle’ and that
“SABIC is not immune to market forces.”**® Still another source notes that the feedstock pricing
policy “has boosted the feasibility of petrochemical projects that otherwise would not have been
considered commercially viable at world prices.”*

A representative of Chevron stated in a presentation in 1998 that “ Aramco’ s favorable
feedstock pricing for methane and gas liquids has been essential for attracting petrochemical
investment in Saudi Arabia . . .[and that] this pricing is necessary to compensate for the initial high
cost of creating a grassroots company in Jubail.” He also stated that the feedstock pricing policy is
necessary to “ offset the high freight costs to ship the chemical products to the consuming regions of
the world. . .[because the plants built in Saudi Arabia are] mostly structured around export
sal es” 162

However, some industry sources in the United States and overseas have alleged that this
pricing policy isasubsidy. For example, according to an industry representative—

The presence of enormous quantities of subsidized Saudi MTBE
has seriously damaged the U.S. ethanol and MTBE industriesin
two ways. One, it has exerted downward pressure both on
ethanol and MTBE prices by providing petroleum refiners with
huge leverage to negotiate one-sided pricing formulas; and two,
it has had an enormous chilling effect on investment in new
plants.'®

The industry representative also stated that “ some experts have calculated that the subsidy reduces
Saudi MTBE production costs by as much as 20 cents per gallon for a product whose spot price
today on the U.S. gulf coast is approximately 65 cents per gallon.”*** European producers also

180 “SABIC Stays Steady on a Fast Track,” p. 29.

18! | nvesting, Licensing, and Trading in Saudi Arabia, p. 13.

162 John G. Sharum, Vice President and General Manager, Chevron Chemical Co., “Keys
to a Successful Investment Decision in Saudi Arabia,” presented at the 1st Saudi Arabian
Forum on Petrochemical Development and Finance, Nov. 14-16, 1998, Jubail Industrial
City, Saudi Arabia (organized by the Middle East Infrastructure Development Congress -
Dubai (MEIDC - Dubai)) and reprinted in the Official Congress Record of the conference,
p. 37. Despite this, it has been noted by other sources that, in their perception, Saudi
Aramco is becoming more aggressive in its pricing of butanes and more reluctant to sell
butane to the domestic market at a price lower than the world price. USITC fieldwork in
Europe; “ SABIC: Moving Further Along the Value Chain.”

183 Commission hearing transcript, p. 10.

%4 1bid. It should also be noted that Senator Thomas Daschle (D-SD) introduced
legidlation (S. 2391) on July 30, 1998, that sought the initiation by the Department of
Commerce of an investigation, under Section 702 of the Tariff Act of 1930, on MTBE
imported from Saudi Arabia. According to S. 2391, entitled “Fair Trade in MTBE Act of
1998,” “the expansion of Saudi Arabian production capacity has been stimulated by
government subsidies, notably in the form of a governmental decree guaranteeing Saudi
Arabian MTBE producers a 30 percent discount relative to world prices on feedstock.” The

(continued...)
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reportedly believe that “ SABIC’ s access to low-cost feedstocks amounts to a subsidy.”** For
example, the European Chemical Industry Council (CEFIC) has stated that it has concerns about
the 30-percent discount on all LPGs.*%

SABIC takesissue with such claims, noting that athough it “does get LPG at a 30 percent
discount to the export price,” “asaloca buyer, it is not paying the cost of storage, transport, and
marketing which Saudi Aramco must charge to its overseas customers.” ¢’ SABIC states that “the
cost difference between domestically sold liquid gases and exported liquid gases is attributable, in
part, to the transportation costs that the seller must bear in the case of export sales.”*® Moreover,
industry sources have stated that it is expensive to export butane from Saudi Arabia, given the
costs involved to liquefy it, transport it, and regasify it, and that it is less expensive to ship liquids
such as MTBE from Saudi Arabiathan the gasinput itself.’®® SABIC states that “by selling LPGs
to domestic consumers under long term supply contracts, costs for domestic terminaling, pipeline
facilities, marketing, and sales administration are avoided” and that “in fact, when these cost
savings are accrued, they total more than the 30 percent adjustment which is provided to
consumers in Saudi Arabia.”*"

184(....continued)

bill stated that “the subsidized Saudi Arabian MTBE exports have reduced the market share
of American producers of MTBE, ethyl tertiary-butyl ether (ETBE), and ethanol, as well as
discouraged capital investment by American producers.” “Daschle: Ethanol Industry Faces
Economic Crossroads,” Press Release dated Nov. 13, 1997, found at http: //www.senate.gov/
~daschle/releases/97/971113-a.html, retrieved Mar. 15, 1999; “ Daschle Introduces
Legidation To Protect U.S. Ethanol From Unfairly Subsidized Imports,” Press release dated
July 30, 1998. For more information on this legislation, see appendix J.

165 “Saudi Arabia-MEED Special—Petrochemicals-Dip in Profits Is No Bar to
Expansion,” p. 1. See also “Saudi Arabia—The Petrochemical Sector,” APS Review
Downstream Trends, Dec. 1, 1997, p. 2; Miles, “ Subsidies in the Petrochemical Sector?’
The latter notes that several feedstocks are offered to domestic consumers at “relatively low
prices.”

166 USITC fieldwork in Europe.

167 “Saudi Arabia— MEED Specia—Petrochemicals-Dip in Profits IsNo Bar to
Expansion,” Middle East Economic Digest (MEED), Mar. 17, 1997, p. 1.

168 “ Sybmission of Information,” p. 9.

1% USITC fieldwork in Europe. Industry sources have stated that the costs of shipping
MTBE to the United States are about $30 per unit compared with $50-$55 per unit for
shipping LPG.

0 Prehearing Brief of Saudi Basic Industries Corporation (SABIC) and SABIC
Americas, Inc., submitted by Miller & Chevalier, dated Mar. 19, 1999, p. 12. SABIC also
states that “any cost savings enjoyed by Saudi imports over U.S. production derive from
Saudi Arabia’ s natural comparative advantage in oil- and gas-related products, not from any
countervailable subsidy.” It states that the feedstock pricing policy is*similar to programs
determined to be not countervailable in previous U.S. CVD cases.” SABIC also states that
“the adjusted price appliesto all domestic purchasers’ of butane and that it “applies to
foreign-owned companies the same as it appliesto all other companies licensed to do
businessin Saudi Arabia.” Posthearing letter submitted by Miller & Chevalier, dated Apr.
14, 1999, p. 2; Prehearing Brief of Saudi Basic Industries Corporation (SABIC) and SABIC
Americas, Inc., p. 14; “Submission of Information,” pp. 8 and 9.
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In another argument, several sources have stated that the discount could be considered an
effort to increase benefits to local companies and local consumers, allowing the citizens of the
country to benefit from the indigenous natural resources.'™ SABIC states that “since Saudi
Arabiarecovers far more LPGs than it can consume domestically, it utilizes these feedstocks to
facilitate economic development and diversification” and that “to accomplish these objectivesin
part, a domestic pricing program was ingtituted by Resolution No. 68.” 1"

WTO Accession

Severd of the aforementioned Government policies, including the feedstock pricing policy,
might be modified as aresult of Saudi Arabia s efforts to accede to the WTO. Saudi Arabia has
been seeking accession to the WTO since 1995, in continuation of its efforts begun in 1993 to join
the General Agreement on Tariffs and Trade,'” and, according to USTR, one of the issues raised
in the context of the accession negotiations has been dua pricing.** Under dua pricing, the
domestic price of a product is set by the government at a level lower than the export price. Some
sources consider the Saudi 30-percent feedstock discount to be aform of dual pricing, which under
some circumstances or conditions may be considered a subsidy.> USTR indicates that the issue
of whether this pricing program constitutes a subsidy is being considered in the context of the
accession negotiations.'”®

USTR has stated that the EU has taken the lead in discussions on Saudi Arabia' s dual

1 USITC fieldwork in Europe; Mohamed Al-Mady, Director General, Projects, SABIC,
“Saudi Arabia s Gas Industry in the 21st Century: A SABIC Perspective.” According to the
latter source, “Every direct or indirect job created as aresult of this‘gas driven’ domestic
industrial growth adds further value within the Kingdom as a cost benefit, or a cost saving.”
He further states that the result is “increased financial stability and diversity, improved trade
balances for Saudi Arabia and more desirable employment opportunities for Saudi
nationals.”

72 Prehearing Brief of Saudi Basic Industries Corporation (SABIC) and SABIC
Americas, Inc., p. 12.

% Several sources, including some in Saudi Arabia, believe that Saudi accession to the
WTO will alow its petrochemical industry increased market access worldwide and lessen or
remove the risk of unilateral trade measures potentially taken against it as a nonmember.

See Steven Miles, “WTO and the Impact on Foreign Investment In Petrochemical Projects,”
Middle East Economic Digest, Weekly Special Report (Legal Briefing), dated Mar. 26, 1999;
“SABIC: Moving Further Along the Value Chain”; “World Trade Organization Team Holds
Talks on Saudi Candidacy,” AFP Asia, dated Apr. 11, 1999; “WTO Delegation Hold
Important Meetings With Saudi Ministers,” Middle East Newsfile. All of the articles cited in
this note were obtained using Profound (an online subscription search package) and retrieved
May 7, 1999.

74 Telephone interview with a representative from USTR, May 11, 1999.

% USITC fieldwork in Europe; the Association of Petrochemicals Producers in Europe
(APPE), Activity Review, 1995-96, p. 23; telephone interview with Geoffrey Gamble, Esq.,
Chair, Industry Sector Advisory Committee 3 (ISAC-3), on June 11, 1999. Separately,
subsidies are defined in Art. 1.1 of the WTO Agreement on Subsidies and Countervailing
Measures (hereinafter called the WTO Agreement).

176 Telgphone interview with a representative from USTR, July 28, 1999.
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pricing practices, but that other delegations, including that of the United States, have also
commented and asked for further information.”” CEFIC has had alongstanding concern regarding
dual pricing practicesin Saudi Arabia.'™ According to one industry source, for example, CEFIC
has “ consistently |obbied for modification of Mideast feedstock pricing structures to be made a
condition of forming a free-trade pact between the European Union and the Gulf Cooperation
Council.”*™ In the United States, several companies in the chemical sector have also expressed
concern about dual pricing.*® While the issue has been raised in the WTO Working Party on the
Accession of Saudi Arabia, no definitive conclusion has been reached.’®® It has been noted that
there are varying opinions within the U.S. industry regarding this issue.

Information from various sources indicates that questions exist as to whether investment
incentive programs and feedstock discounts will continue if Saudi Arabia accedes to the WTO.*#

7 Telephone interview with a representative from USTR, May 11, 1999. Accordingto a
press release from the International Council of Chemical Associations (ICCA), dated June
23, 1999, the ICCA " expressed strong support for a new round of multilateral negotiations in
the World Trade Organization.” Issues of interest would be a phased elimination of all
tariffs and the “elimination” of certain nontariff measures, including dual pricing. The press
release notes that the ICCA, which represents numerous chemical trade associations,
including CMA and CEFIC, “welcomes the accession of new members to the WTO provided
these countries adopt all the agreements required for entry to the organization.” 1CCA,
“Chemical Industry Strongly Supports New Trade Round Tariff Elimination,” press release
dated June 23, 1999.

%8 USITC fieldwork in Europe. According to CEFIC industry officials, Saudi Arabia's
pricing practices with regard to butane could be considered an example of dual pricing.

Also see APPE, Activity Review, 1995-96, p. 23 and APPE, Activity Review, 1996-97,
p. 23. Asnoted in the 1995-96 issues, “an example of [dual pricing] is the granting by Saudi
Arabia of a 30% discount from FOB prices of naphtha and liquid petroleum” and that
“APPE will continue to press the OECD, the WTO, and regulatory authorities to control the
growing practice of [dual pricing].” (In these publications, the term “double pricing” is
used to refer to dual pricing.)

17 “Mideast Builds Export Power,” Chemical Week, May 14, 1997, p. 23.

180 Mr. Gamble, Chair, ISAC-3, states that | SAC-3 seeks the elimination of dual pricing.
According to Mr. Gamble, “We feel that elimination of dual pricing would be a prerequisite
for our support of Saudi Arabia s accession to the WTO.” Telephone interview with
Geoffrey Gamble on Aug. 4, 1999.

Mr. Gamble has also stated that “ Representatives of |SAC-3 and the Chemical
Manufacturers Association (CMA) had hoped that they could meet with the Saudi delegation
of the WTO accession group and possibly work out a common ground so that the group
could move toward WTO accession with ISAC-3 and CMA’s support. Unfortunately, the
Saudi delegation was unable to meet with representatives of ISAC-3 and CMA and,
therefore, the ISAC-3 has not yet developed a complete position that can be made public.”
Telephone interviews, Apr. 7 and Aug. 6, 1999.

181 Telgphone interview with a representative from USTR, May 6, 1999.

82 Miles, “WTO and the Impact on Foreign Investment in Petrochemical Projects’and
“Subsidies in the Petrochemical Sector?’; USITC fieldwork in Europe; Mohamed Al-Mady,
Director General, Projects, SABIC, “Saudi Arabia s Gas Industry in the 21st Century: A
SABIC Perspective”; Marwan N. Nusair, “ The Tahseen MTBE Project: An Example of

(continued...)
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Opinions within the industry differ asto the eventua outcome. According to the representative of
Chevron, discussions regarding this pricing policy have been underway in his company and
between other potential investorsin the Kingdom as to “whether or not this favored pricing would
disappear,” noting that “thisis amaor concern for investorstoday.” The response he presented
was that “from our perspective, if the basis for feedstock pricing changes such that prices increase,
the pace of future investment in basic petrochemicals could be impacted.” 8

Saudi Arabiais reportedly addressing some of the issues raised during the accession
negotiations. For example, Saudi Arabiais said to be modifying severa regulations, including the
Foreign Capital Investment Law (which is said to affect investment across the Saudi economy).*®*
According to a statement made by His Roya Highness Prince Abdullah Bin Faisal Bin Turki Al-
Saud in 1997, when discussing new investment prospectsin Al-Jubail and Y anbu, foreigners will
be able to invest in Saudi Arabiawithout participation of Saudi Arabian companies under the new
laws, “but, in that case, they will not get certain benefits.” ¢

182(_..continued)
Private Sector Participation in the Saudi Petrochemical Industry.”
188 “K eys to a Successful Investment Decision in Saudi Arabia,” p. 37.
184 Miles, “ Subsidies in the Petrochemical Sector?’
185 “SABIC To Be Privatized Slowly: Yamani,” Arab News, Oct. 19, 1997. Also “New
Investment Law in 18 Months,” Gulf Today, Oct. 19, 1997.
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Appendix A
Request Letter from the United States Trade
Representative

(Not availablein the electronic version)
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Appendix B
Federal Register Notice

(Not availablein the electronic version)



Appendix C
Witness List



CALENDAR OF PUBLIC HEARINGS

Those listed below appear ed as withesses at the United States I nter national
Trade Commission’s hearing:

Subject: METHYL TERTIARY BUTYL ETHER
(MTBE): CONDITIONS AFFECTING THE
DOMESTIC INDUSTRY

Inv. No.: 332-404

Dateand Time: April 1, 1999 - 9:30 a.m.

Sessions wer e held in connection with the investigation in the Main Hearing
Room 101, 500 E Street, SW., Washington, D.C.

ORGANIZATION AND WITNESS

PANEL 1
BioClean Fuels, Incorporated, Omaha, Nebraska

David E. Hallberg, President

Renewable Fuels Association (* RFA”), Washington, D.C.

Bob Dinneen, Legidlative Director

PANEL 2

Miller & Chevalier

Washington, D.C.
on behalf of

Saudi Basic Industries Corporation (“SABIC”)
SABIC Americas, I ncorporated

Phil Lingamfelter, Advisor
John E. Davis-OF COUNSEL

-END-
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Appendix D

Glossary



Anhydrous-No water is associated with the
chemical product.

Aromatics-The U.S. Department of Energy
(U.S. DOE) definesaromatics asvery reactive
hydrocarbons that tend to be relatively
uncommon in crude petroleum (typically
10 percent or less). However, light aromatics
increase the octane number in gasoline, and
consequently are deliberately created by steam
reforming of naphtha. The most common
aromatics are benzene (CzHg), toluene (C;Hj),
and xylene (CgH,).

Associated natural gas-defined by the
U.S. DOE as natural gas produced in afield
containing both petroleum and gas. Thefieldis
developed primarily for extraction of crude
petroleum.

Attainment areas-Those that meet the
national primary or secondary ambient-air-
quality standards for a pollutant or pollutants
as determined by the U.S. Environmental
Protection Agency (EPA).

Butane-A liquefied petroleum gas with the
molecular formula C,H,, which is extracted
from natural gas or refinery gas streams.
Butane, normally a straight-chain (the normal
(or n-) butane isomer) or branch-chain
hydrocarbon (the isobutane isomer), is used
both as a fuel and as a raw materia for
chemicals, including MTBE.

Clean Air Act-The Clean Air Act, initialy
enacted in 1963 and significantly amended in
1990 by the Clean Air Act Amendments of
1990 (CAAA), addresses air quality, defines
certain  pollutants, and sets air-quality
standards.

Conventional gasoline—Finished motor
gasoline, not included in the oxygenated or
reformulated gasoline categories.

D-1

Dehydr ogenation—Removal of hydrogen.
Dehydration—Remova of water.

Endother micreaction—A chemical reactionin
which heat is absorbed.

Ethanol (fuel ethanol)-An anhydrous
denatured aliphatic acohol intended for
gasolineblending, derived primarily from corn
production. Fuel ethanol accountsfor much of
theremaining 20 percent of the U.S. oxygenate
market not served by MTBE. Fuel ethanol can
also be blended with gasoline to produce
"gasohol,” a mixture of 90 percent gasoline
and 10 percent ethanol.

Ethyl tertiary-butyl ether (ETBE)-An
oxygenate blend stock formed by the catalytic
etherification of isobutylene with ethanol.
ETBE can be used as a substitute for MTBE.

Exother mic reaction—A chemical reactionin
which heat is released.

Field—According to the U.S. DOE, an area
congsting of a single reservoir or multiple
reservoirsall grouped on or related to the same
individual geological structural feature and/or
stratigraphic condition. A field containing
petroleum, for example, can also be called an
“oilfield.”

Gasohol-A mixtureof 90 percent gasolineand
10 percent ethanol.

Grassroots-Generally refersto afacility built
from “the ground up” (the term is generally
used regardless of the final product produced
at the site—e.g., automobile plants, television
plants, refineries, chemical plants).



Gulf Cooperation Council (GCC)-the
GCC' s charter states that the basic objectives
of the GCC are to effect coordination,
integration, and interconnection between the
Member States (Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and the United Arab
Emirates) in al fieldsin order to achieve unity
between them.

Hydr ocar bon—An organic chemica compound
of hydrogen and carbon in either the gaseous,
liquid, or solid phase. As noted by the
U.S. DOE, the molecular structure of
hydrocarbon compounds varies from the
smplest (eg., methane, a congtituent of
natural gas, with the molecular formula CH,)
to the very heavy and very complex.

Isobutane-A natural gas liquid that is
dehydrogenated to form isobutylene, a raw
material for MTBE.

I sobutylene-A hydrocarbon with 4 carbons
that is generally obtained from steam cracking
or catalytic cracking operations or that is
created fromthedehydrogenation of i sobutane.
Isobutylene is a raw material for numerous
products, including MTBE.

I somer s-Chemica products with the same
molecular formula but dissmilar molecular
structures and properties.  Examples of
isomers included branched (e.g., isobutane)
and straight- chain (e.g., n-butane)
hydrocarbons.

| somerization—The conversion of a chemical
product from oneisomeric molecular structure
to another (i.e., from one isomer to another).

Liquefied petroleum gases (L PGs)—Ethane,
ethylene, propane, propylene, normal butane,
butylene, and isobutane produced at refineries
or natural gas processing plants, including
plants that fractionate raw natural gasliquids.
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M ethanol-A commercially significant organic
alcohol, usually produced from natural gas,
with the molecular formula of CH;OH. It can
aso be produced from cod, from the
destructive ditillation of wood, and from
biomass. Methanol is a raw material for
severa products, including MTBE.

Methyl tertiary-butyl ether (MTBE)-A
colorless, flammableliquid with astrong odor,
used as a gasoline additive. Formerly used
primarily as an octane enhancer, MTBE is
now the primary oxygenate used in the United
States, accounting for about 80 percent of the
market.

Natural gas-A mixture of hydrocarbons
(primarily methane and small quantities of
various nonhydrocarbons) existing in gaseous
phase or in solution with crude petroleum in
natural underground reservoirs).

Natural gas liquids (NGL s)-Defined by the
U.S. DOE as light hydrocarbons with boiling
temperatures close to room temperature that
are typicaly found in vapor form in natural
gas reservoirs. The most common NGLs are
ethane (C,Hg), propane (C;Hg), and butane
(C,Hy0). NGLs dso include smaller amounts
of heavier hydrocarbons, such as “natural
gasolineg” (also called “ pentanes plus’).

Nonassociated natur al gas-Generally defined
as natural gas not produced in a field
containing petroleum.

Nonattainment ar eas-Those that do not meet
(or that contribute to ambient air quality in a
nearby area that does not meet) the national
primary or secondary ambient-air-quality
standards for a pollutant or pollutants as
determined by the EPA.

Octane enhancers-As defined by the
U.S. DOE, these are added to gasolines to
control engine pre- ignition or "knocking" by
slowing combustion rates.



Oxygenates—Generally defined as any
substances (usually ethers or acohols) which,
when added to gasoline, increasethe amount of
oxygen in the gasoline blend.

Oxygenated gasolines—Finished motor
gasolines having an oxygen content of
1.8 percent or higher by weight and required
by the EPA to be sold in areas with higher-
than-acceptable levels of carbon monoxide.
Oxygenated gasolines do not include RFG or
certain other blends.

Propylene oxide (PO)-A petrochemical used
to produce downstream products (e.g., foams
for furniture and automobile seats; pleasure
boats; fiberglass tubs and showers; and
aircraft deicing fluids) that are used in
numerous industrial sectors (e.g., home
furnishings, construction, and packaging).
TBA is produced as a coproduct in the
production of PO.

Reformulated gasoline (RFG)—To qualify as
RFG, gasoline must contain at least 2 percent
oxygen by weight and no more than 1 percent
benzene by volume.

Reid Vapor Pressure (RVP)-A measure of
how quickly fuel evaporates. Reductions in
RVP are said to result in the “majority” of
VOC emissions reduced through use of RFG.

Saudization—-A human resources program
mandated at the Government level intended to
foster the employment of Saudi nationals in
Saudi Arabia.

Tertiary-amyl methyl ether (TAME)-An
oxygenate blend stock formed by the catalytic
etherification of isoamylene with methanal.
TAME can be used as a substitute for MTBE.

Tertiary-butyl alcohol (TBA)—Used asbotha
raw material in the manufacture of MTBE
(formed as a coproduct in the production of
PO) and as an oxygenate in its own right.
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Ton-mile-A ton-mile is a unit of measure
reflecting the movement of 1 ton of freight
1 mile. The freight cost per ton-mile is the
cost to move 1 ton this distance.

Transfer price-Generally defined as the
monetary value assigned to products, services,
or rights conveyed or exchanged between
related parties, including those occurring
between units of a consolidated entity.

Volatile organic compounds
(VOCs)-Organic compounds that participate
in atmospheric photochemical reactions; they
are said to contribute significantly to the
formation of ground-level ozone (smog).

Wine lake-Defined by the EU as a surplus of
wine generated by the price support system of
the Common Agricultural Policy (CAP).
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M TBE Production Processes

STEAM CRACKER UNITS!

Mixed C, streams are generated by steam crackers as a byproduct of ethylene production
(C, streams, regardless of their source, primarily contain hydrocarbons with four carbon
atoms—-e.g., isobutylene, n-butylene, and butadiene). The mixed streams can then be either sold to
third parties which process the streams through a butadiene extraction unit (to remove the
butadiene) or processed through such a unit by the producing companies themselves (see
figure E-1(A)). The processor then either uses the resulting stream (also called raffinate 1) directly
or slsit.

In the United States, regardless of who manufactures these streams, MTBE producers
which consume them are generally refiners. (Refiners basically have two options if their own
internal C, streams are not sufficient for their production needs: they can purchase external
C, streams or purchase MTBE.) When used to produce MTBE, the stream itself is then reacted
directly with methanol (see figure E-2(A)); the methanol will react “virtually 100 percent”
selectively with the isobutylene in the stream.? The other hydrocarbons in the streams, including n-
butylene, pass through the reactor without reacting with the methanol and can then be routed to
alkylation facilities (or, as an aternative, the process can be designed such that the n-butylene in
the stream is isomerized to isobutylene).> MTBE production capacity in these facilitiesis small in
volume, accounting for only 1,000 to 8,000 barrels per day.

I sobutylene from C, streams derived from steam crackers is not used extensively either in
the United States or in Saudi Arabia* In the United States, MTBE production capacity employing
isobutylene obtained from this process accounts for about 4 percent of total MTBE production
capacity (reported for those companies said to be using this feed solely; some companies produce
MTBE using multiple feeds, such as a combination of steam cracker and FCCU feeds).” The
MTBE produced using this feedstock is generally consumed captively by the producing companies.
In Saudi Arabia, MTBE production capacity using isobutylene obtained

! Additional information for this production process was obtained from telephone
conversations with industry representatives during May 17-18, 1999.

2USITC fieldwork in the United States and in Europe; Chem Systems, Inc., Process
Evaluation Research Planning Report, p. 37.

3 Chem Systems, Inc., Process Evaluation Research Planning Report, p. 17.

4 Many olefins producers in the United States, particularly those that produce ethylene,
use lighter feedstocks that don’t produce C, streams in sufficient quantity or quality.
Telephone discussions with industry representatives, Apr. 17-18, 1999; USITC fieldwork in
Europe.

® The total percentage of U.S. production capacity accounted for by each source of
isobutylene will not total 100 percent because some facilities use combined feeds (e.g., from
steam crackers and from FCCUSs or from steam crackers and butane dehydrogenation).
DeWwitt & Co., MTBE and Oxygenates, p. 48.
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Figure E-1 is not available in the el ectronic version.
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Figure E-2 is not available in the el ectronic version.

E-3



from steam crackers accounted for about 4 percent of total domestic MTBE production capacity in
1998.

FLUID CATALYTIC CRACKING UNITS (FCCUS)

Mixed C, streams are also generated by FCCUs as a byproduct of refinery processing
operations (see figure E-1(B)). In the United States, many refiners use these interna streamsto
produce MTBE captively and generally consume the MTBE captively aswell. Aswith the steam
cracker streams, these C, streams can be reacted directly with methanol because the methanol
reacts “virtually 100 percent” selectively with the isobutylene in the stream (see figure E-2(B)).°
The remaining unreacted hydrocarbons in the streams can then be routed to akylation facilities (or,
as an aternative, the process can be designed such that the n-butylene in the stream is isomerized
to isobutylene).’

The production of MTBE using C, streams derived from FCCUs is limited in terms of
volume by the amount of isobutylene produced in the facility. 1n many cases, the MTBE
production unit was added to add value to the isobutylene produced internally. Asaresult, the
MTBE production capacity in these facilitiesis small, accounting for only 1,000 to 8,000 barrels
per day. Inthe United States, MTBE production capacity employing isobutylene obtained from
this process accounts for about 31 percent of the total (reported for those companies said to be
using this feed solely; some companies produce MTBE using multiple feeds, such as a combination
of steam cracker and FCCU feeds). This processisalso used in Saudi Arabia, although to a
lesser degree (it accounted for about 4 percent of total Saudi Arabian MTBE production capacity
in 1998).

TERTIARY-BUTYL ALCOHOL (TBA)

TBA, acoproduct of propylene oxide (PO), is produced by PO manufacturers (see
figure E-1(C)). Although it can be used directly as an oxygenate, it can also be used as araw
material in the production of MTBE (see figure E-2(D)). In the United States, two PO
manufacturers produce MTBE starting from TBA. They start with isobutane as a feedstock to
produce TBA and then, ultimately, MTBE, as part of the “PO/MTBE” manufacturing process.®
The TBA is used captively by the PO producers to produce MTBE either in a process in which
isobutylene is produced as an intermediate (reportedly the Arco process, in which the TBA is

® The primary difference between the C, streams obtained from steam crackers and those
obtained from FCCUs is in the concentration of isobutylene contained in the streams.
According to one source, “depending on feedstock, operating conditions, plant configuration,
and other factors, the isobutylene content [of C, streams from steam crackers] can range
from 35 to 50 volume percent, with about 44 percent considered typical,” compared with
about 15 percent for the FCCU streams. Chem Systems, Inc., Process Evaluation Research
Planning Report, pp. 7 and 9.

" Chem Systems, Inc., Process Evaluation Research Planning Report, p. 17, and DeWitt
& Co., MTBE and Oxygenates, appendix C.

8 Telephone conversations with industry representatives, May 20 and June 1, 1999.
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dehydrated to form isobutylene) or in a one-step process in which isobutylene is not produced
(formerly the Texaco process; now the Huntsman process).’

The MTBE produced by these companies is either used captively or sold on the merchant
market. MTBE production capacity using isobutylene obtained from this process accounts for
about 20 percent of total MTBE production capacity in the United States. This processis not used
in Saudi Arabia

BUTANE DEHYDROGENATION

Butaneis also used as a feedstock in “on-purpose” plants, which are built specifically to
manufacture MTBE. In these plants, isobutane is dehydrogenated to produce isobutylene, which is
then reacted with methanol to form MTBE (see figures E-1(D) and E-2(C)). The endothermic
dehydrogenation reaction,’® generally run at 540°-760°C and at low pressure, usually resultsin an
isobutylene mixture containing “ 75-85 percent isobutylene and unreacted isobutane.”** The
particular catalyst used varies, depending on the technology used.

The isobutane itself can be obtained from different sources. Although companies can start
with either n-butane or isobutane, in one scenario, which is said to be used in Europe and in Saudi
Arabia, companies start with afeed of mixed butanes (i.e., n-butane and isobutane), separate the
feed into the separate components by fractionation, and then dehydrogenate the isobutane into
isobutylene. The separated n-butane is generally isomerized into isobutane in a separate step to
provide additional isobutane. The isomerization reaction runs at about 150°-200°C, using a
catalyst. Isomerization technologies include UOP Butamer and the Engelhard C4 isomerization
process.? Another supplemental source of isobutane is unreacted isobutane from the MTBE
reactor, which accounts for about 80 to 85 percent of the recycled isobutane stream from the
reactor.’

“On-purpose” plants are generally much larger than the unitsin refineries, each having a
production capacity of 12,000 to 25,000 barrels per day. Several companies license the technology
used in the dehydrogenation process: ABB Lummus Crest (the Catofin process); Phillips (the
STAR process); BASF/Linde; Snamprogetti (the Y arsintez process); and UOP (the Oleflex
process).* Differences among these technologies include the feeds needed, the reaction pressure,
the catalyst system, and the size and cost of the equipment.

® The individual TBA processes are proprietary in nature. The information above was
obtained from discussions with representatives of Huntsman on June 1, 1999, and from
Chem Systems, Inc., Process Evaluation Research Planning Report, p. 39. Separately,
Lyondell acquired Arco Chemical Co. (and its MTBE operations) in 1998; Huntsman
purchased Texaco’s MTBE production facility in 1997.

0 An endothermic reaction absorbs heat.

1 Chem Systems, Inc., Process Evaluation Research Planning Report, p. 18.

2 DeWitt & Co., MTBE and Oxygenates, appendix C.

3 Chem Systems, Inc., Process Evaluation Research Planning Report, p. 24.

¥ 1bid., p. 49, and DeWitt & Co., MTBE and Oxygenates, appendix C.
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In the United States, MTBE production capacity using isobutylene obtained from this
process accounts for about 35 percent of total domestic MTBE production capacity. In Saudi
Arabia, this process is the primary process used, accounting for about 92 percent of domestic
production capacity. The MTBE produced at such facilities in the United States is generally sold
on the merchant market, predominantly to refiners, most MTBE produced in Saudi Arabiais
exported.
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U.S. PRODUCTION AND
CONSUMPTION TRENDSFOR THE
MAJOR MTBE INPUTS

The two main inputs in the production of MTBE are methanol and isobutylene. Most
MTBE producers in the United States purchase methanol, primarily from the merchant market.
I sobutylene, however, can be obtained from different sources (see appendix E for more detail):

D Through the dehydrogenation of isobutane, a process used in
“on-purpose’” MTBE plants (the isobutane can be obtained either
preseparated or through the isomerization of n-butane);

2 Through the dehydration of TBA, a byproduct of propylene
oxide manufacture (TBA isitself derived from isobutane); and

3 Directly from refinery and petrochemica C, streams.

Only two firms produce MTBE from TBA in the United States; thus, data related to TBA
production in the United States are business proprietary. Accordingly, the following discussion of
MTBE feedstocks will consist of three sections: adiscussion of the U.S. methanol industry and
market; a discussion of the U.S. isobutylene industry and market, focusing primarily on refinery
production; and a discussion of the U.S. butane industry and market (addressing both n-butane and
isobutane).

M ethanol

Methanol is a commercially significant organic alcohol usually produced from natural gas.
It can also be produced from coal, from the destructive distillation of wood, and from biomass.

In 1998, there were 15 producers of methanol in the United States. The three largest were
Celanese Chemicals, Inc., Borden Chemicals & Plagtics, LP, and Beaumont Methanol Corp.
These producers, concentrated in Texas and Louisiana because of abundant natural gas supplies,
obtain natura gas from independent pipeline networks, and, therefore, are not considered to be
fully vertically integrated.

Capacity

Total U.S. production capacity for methanol as of July 1998 amounted to about 2.5 billion
gallons (seetable F-1). Plantsin Texas accounted for 55 percent of the total; those in Louisiana,
33 percent. The 15 domestic producers maintained 16 production locations in the United States.
The addition of new production capacity in the United States is not expected in the foreseeable
future because of a substantial amount of new capacity coming onstream overseas and



Table F-1
U.S. methanol producers, locations, and production capacities as of July 1998
Production capacity

Quantity

Producers Location Tons Gallons
Thousands Millions

AirProducts . . . ... .. Pace, FL 180 60
Ashland Chemical ............ .. .. .. .. .. . .. ..... Plaquemine, LA 460 153
Beaumont Methanol* . ............ . . . . . . .. Beaumont, TX 850 283
Borden . .. ... Geismar, LA 990 330
Celanese . ... ... Bishop, TX 500 167
Clear Lake, TX 600 200

Coastal Chemical .......... ... .. . ... .. Cheyenne, WY 80 27
Eastman Chemical ............................. Kingsport, TN 195 65
ENron . ... Pasadena, TX 375 125
Fortier Methanol? . . . ........ . . . . . .. Fortier, LA 570 190
GeorgiaGulf* . . ... ... ... ... .. . Plaquemine, LA 480 160
Lyondell . ... ... Channelview, TX 730 243
Millennium . . ... .. Deer Park, TX 600 200
Sterling/BP! . .. .. ... Texas City, TX 450 150
Star Enterprise® .. ... ... ... Delaware City, DE 300 100
TeITA . o ot e Woodward, OK 120 40
Total .. ... 7,480 2,493

! Major plants closed or idled indefinitely in the United States include Beaumont Methanol (Terra Ind.),
since Jan. 23, 1999; Georgia Gulf, since Dec. 1, 1998; and Sterling/BP since Aug. 1998.

2 Ownership 30/70 percent, Cytec Ind., United States (30 percent) and Methanex Corp., Canada
(70 percent).

% Tenneco/Saudi Aramco joint venture (50/50 percent).

Source: American Methanol Institute; Mannsville Chemical Corp.; and various trade journals.

the corresponding soft market conditions.! Three domestic producers have aready shut down
plants for economic reasons; these producers represent about 590 million gallons of U.S. methanol
capacity, or roughly 24 percent of the total. Domestic producers and market analysts alike have
cautioned that more production cutbacks would be likely before the market improves.?

According to industry sources, a reasonable baance between domestic production and
consumption in thisindustry is considered to be achieved at capacity utilization rates above
90 percent. In 1994, the U.S. capacity utilization rate was 94 percent. In 1995, the rate decreased
(seetable F-2), principally because of alarge increase in domestic methanol capacity that came
onstream during 1994-95, coupled with an increase in imports and slower growth in domestic
MTBE production. After increasing slightly through 1997, the capacity utilization

! Information provided to the Commission by the American Methanol Institute,
Washington, DC, Feb. 9, 1999.
2“Methanol Market Remains Devastated,” Chemical Market Reporter, Feb. 8, 1999.
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Table F-2
U.S. methanol capacity and capacity utilization, 1994-98

Capacity
Year Capacity! utilization?
Million
gallons Percent

1004 1,740 94
1005 2,400 71
1006 . .. 2,450 71
1007 2,490 73
1008 2,490 70°

1 U.S. effective annual operating capacity.
2 Production as a percent of effective operating capacity
3 Estimated by the Commission.

Source: Chemical Manufacturers Association, except as noted.

rate declined again in 1998. This decline was attributed primarily to a sharp rise in lower priced
imports, which, in turn, resulted in a decline in domestic methanol production.®

Overseas, however, a substantial amount of new production capacity is coming onstream
in 1999 in countries having abundant supplies of lower cost natural gas. This new capacity is
expected to amount to about 4 million tons, with another 6 million tons under evaluation.*
Trinidad and Tobago and Chile, traditional U.S. methanol suppliers, will account for about
2 million tons of the new capacity, or roughly 50 percent of the total. The remainder consists of
new plantsin Saudi Arabia, Qatar, and Iran. Thisincrease in capacity overseas is expected to
result in the continuation of current soft market conditions globally, including low prices (e.g., 20
cents per gallon quoted on the spot market in the United States).

Production and Consumption

In terms of volume, methanol ranked 19th out of the top 50 chemicals produced in the
United Statesin 1997.> The average annual growth rate for U.S. methanol production during
1994-97 was about 4 percent, compared with about 2 percent for apparent domestic consumption.
U.S. imports declined moderately from record levels established in 1994. Major methanol
derivatives® in order of importance by volume, were MTBE, formaldehyde, and acetic acid,
together accounting for about 75 percent of the total. According to industry sources, methanol
used in MTBE production is purchased from noncaptive sources at spot prices or under contract.
Table F-3 presents data on total U.S. methanol production, trade, and domestic consumption

% Ibid.

““Prices Sink Under a Flood of Capacity,” Chemical Week, Dec. 9, 1998.

5 Chemical Manufacturers Association, U.S. Chemical Industry Statistical Handbook
1998, Sept. 1998, p. 41.

& Methanol derivatives are end-use products or production intermediates generally derived
by reacting methanol with other chemicals.
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Table F-3
U.S. methanol production, imports, exports, domestic consumption, and ratio of imports
to consumption, 1994-98*

Source 1994 1995 1996 1997 1998
Production (milliongallons) ................... 1,633 1,706 1,752 1,817 1,730°
Imports (milliongallons) .................. 764 601 675 687 874
Exports (milliongallons) .................. 37 67 49 77 46
Domestic consumption (million gallons) ... ... 2,360 2,240 2,379 2,427 2,560°
Ratio of imports to consumption (percent) ........ 32 27 28 28 34?

! Data include total U.S. methanol produced and consumed for chemical feedstocks and direct fuels for
reason of conformity (e.g., production, imports, and exports include chemical feedstocks and fuels).
2 Estimated by the Commission.

Source: Chemical Manufacturers Association and official statistics of the U.S. Department of Commerce,
except as noted.

during 1994-98 (including methanol consumed as fuel; import data for methanol used only for
chemical synthesis (i.e., the production of MTBE and other chemicals) are presented in the
following section).

Trade

The United Statesis a major importer of methanol, primarily because of growing domestic
demand for octane boosters and fuel oxygenates in reformulated gasoline (see table F-3).” The
ratio of imports to consumption rose steadily in the 1980s and early 1990s as a result of the
increasing use of MTBE in gasoline to meet more stringent environmenta regulations. During this
period, domestic consumption of formaldehyde, acetic acid, and other methanol derivatives also
rose steadily. However, during 1994-98, the ratio of methanol imports to consumption rose only
dightly, from 32 percent to an estimated 34 percent.® Exports of methanol during this period were
relatively minor, accounting for less than 5 percent of total U.S. production.

Approximately 90 percent of the total volume of methanol imported into the United States
for chemical synthesis during 1994-98 came from Canada, Trinidad and Tobago, Venezuela, and
Chile (seetable F-4). These countries have abundant natural gas reserves and are highly
competitive. The share of total imports accounted for by the latter three countries

"U.S. imports of methanol can be classified under one of two Harmonized Tariff
Schedule (HTS) subheadings, depending on how the imported product will be used.
HTS 2905.11.10 covers methanol imported only for use in producing synthetic natural gas or
for direct useasafuel. HTS 2905.11.20 covers al other methanol. Imports enter free of
duty under the fuel-use subheading; the rate on the other subheading is 11.8 percent.
Methanol used to produce MTBE is classified in HTS 2905.11.20. U.S. imports under this
subheading accounted for about 99 percent of total U.S. imports of methanol during 1994-95
before declining to 97 percent in 1996, 92 percent in 1997, and 74 percent in 1998.

8 Data are based on the following sources: Mannsville Chemical Products Corp.;
Chemical Manufacturers Association; U.S. DOC; and Commission estimates.
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Table F-4

U.S. methanol imports for chemical synthesis, by sources in terms of customs value and

guantity, 1994-98*

Source 1994 1995 1996 1997 1998
Quantity (1,000 gallons?)

Trinidad and Tobago . ....................... 154,384 91,609 183,433 169,836 217,412
Canada .......... .. 379,407 363,478 312,651 250,988 183,588
Venezuela ........... .. .. ... 85,715 82,496 121,035 137,975 122,316
Chile . ... ... . 43,863 12,005 14,125 21,526 53,687
Bahrain ......... ... .. ... ... . .. 32,836 33,199 22,042 25,156 41,046
RUSSIa . .. .. 18,800 5,502 0 25426 17,461
Saudi Arabia . ...... ... 7,769 3,171 3,484 0 3,504
Other . ... . 30,368 174 32 3,635 9,935

Total . ... 753,144 591,633 656,802 634,541 648,950

Value (1,000 dollars)

Trinidad and Tobago . ....................... 120,976 70,819 67,485 90,596 58,051
Canada .......... .. 188,934 209,818 102,154 116,799 51,860
Venezuela ....... ... ... . ... 71,499 52,061 35,623 62,382 32,160
Chile . ... ... .. . 31,399 4,764 3,479 8,210 10,749
Bahrain ........... .. .. .. ... .. 28,396 20,194 6,237 11,501 10,265
RUSSIA © .« o oo e e e e e e e 18,776 6,740 () 16,243 7,594
Saudi Arabia ............. ... 2,447 793 707 ® 554
Other . ... . 19,830 260 66 2,065 5,061

Total ....... ... . . 482,206 365,449 215,751 307,794 176,294

Unit value (Per gallon)

Trinidad and Tobago ........................ $0.784 $0.773 $0.368 $0.533  $0.267
Canada .......... .t 0.498 0.577 0.327 0.465 0.282
Venezuela . ........ ... 0.834 0.631 0.294 0.452 0.263
Chile . ... ... . 0.716 0.397 0.246 0.381 0.200
Bahrain ......... ... ... .. .. . .. 0.865 0.608 0.283 0.457 0.250
RUSSIa . .. .. 0.999 1.225 ® 0.639 0.435
Saudi Arabia .............. .. 0.315 0.250 0.203 ® 0.158
Other . ... . 0.653 1.498 2.048 0.568 0.509

Total . ... 0.640 0.618 0.328 0.485 0.272

! Methanol feedstock for chemicals production, including MTBE (HTS 2905.11.20). In 1998, the
general rate of duty for methanol chemical feedstocks was 13 percent; Uruguay Round provisions stage to
a floor rate of 5.5 percent effective 1/1/2004. Excludes duty-free methanol imported for use in producing
synthetic natural gas, or for direct fuel use (HTS 2905.11.10).

2 One U.S. gallon of methanol is equal to 3.7854 liters.

% Not applicable.

Source: U.S. Department of Commerce and U.S. International Trade Commission.
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increased during this period; Canada' s, however, declined. The average unit value of

U.S. methanol imports from all suppliers declined significantly between 1994 and 1998, largely as
aresult of increased capacity worldwide. 1n 1998, total U.S. import volume remained relatively
unchanged,’ but there was a significant decline in both the value and unit value of the imports; the
latter declined 44 percent, from 48.5 cents per gallon in 1997 to arecord low of 27.2 cents per
gallonin 1998.

In 1998, Trinidad and Tobago ranked as the top U.S. import supplier, accounting for
approximately 34 percent of total U.S. imports of methanol, followed by Canada (28 percent),
Venezuela (19 percent), and Chile (8 percent). These four countries combined accounted for
89 percent of the import market; Bahrain (6 percent), Russia (3 percent), and Saudi Arabia
(1 percent) supplied most of the remainder.

These 1998 rankings represented significant shifts for many of the countries. For example,
whereas imports from Chile, Trinidad and Tobago, and Bahrain (combined) increased by about
14 percentage points during 1997-98, Canada s share declined by approximately 12 percentage
points. On an individual-country basis, Chile s share increased by about 5 percentage points,
Trinidad and Tobago's increased by about 7 percentage points; and Bahrain's increased by more
than 2 percentage points.

U.S. imports of methanol are expected to continue to increase until after the year 2000
from sources in South America, the Caribbean, the Middle East, and Europe, with occasional
shipments from Asia. Imports from Russia and Bahrain are expected to continue depending upon
prevailing global market conditions. In comparison, higher cost domestic methanol plants are
expected to be idled or permanently closed.’

Prices

U.S. methanol prices progressively strengthened during 1994, peaking toward the end of
the year because of short supply in the market resulting from rising demand for MTBE,
formaldehyde, and acetic acid (see figure F-1). The price rise was a so the result of plant outages
as producers stressed plants beyond capacity limits during the winter of 1994-95. As a substantial
amount of new domestic capacity came onstream in 1995, market tightness moderated and prices
stabilized. The later decline in prices experienced in 1998 and into the first quarter of 1999 is
attributed primarily to downward price pressures resulting from new global capacity

° The volume of U.S. imports of methanol in all forms (chemical feedstocks plus direct
fuel use) increased to a new record level of 875 million gallonsin 1998, or 26 percent more
than the 1997 level and 15 percent above the previous record (764 million gallons)
established in 1994. Unit values, however, were at record lows. Most of the methanol
imported for use as a chemical feedstock (currently subject to arate of duty of 11.8 percent)
was believed to have entered free of duty under the provisions of the North American Free
Trade Agreement, the Generalized System of Preferences, the Caribbean Basin Economic
Recovery Act, and other trade agreements.

19 | nformation provided to the Commission by the American Methanol Institute and
representatives of DeWitt & Co.
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Dollars
per
gallon

Figure F-1
Spot and contract methanol prices in the United States, 1989-98.

1.2

=8—Spot Avg.
1 1-|—= Contract Avg.

89 90 91 92 93 94 95 926 97 98

Years

Source: “Methanol Historical Pricing,” found at the web site of the American Methanol Institute
(http://mww.methanol .or g/methanol /fact/methhistpr.html), retrieved May 21, 1999. Reprinted with
permission from the American Methanol Institute.

coming onstream. Production from this new capacity is reportedly intended for the U.S. methanol
market.™

| sobutylenes

The United Statesis basically self-sufficient in isobutylene consumption, as exports and
imports' are insignificant. Although there are no official U.S. production statistics for isobutylene
owing to its transient nature, industry sources estimate that most U.S. isobutylene is consumed
directly in refineries for gasoline (55 to 65 percent) and MTBE production (30 to 40 percent)™;

™ Information provided to the Commission by the American Methanol Institute, Apr.-
May 1999.

12 | sobutylene is aggregated under “butylene and isomers thereof,” under HTS subheading
2901.23.00.

3 Commission telephone interviews with representatives of Dewitt & Co., Feb.-May
1999, and other industry representatives, Mar. 1-5, 1999.
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another 3 to 5 percent is reportedly consumed in specialty chemica markets.

In petroleum refineries, “ crude petroleum is broken down into gasoline and lighter
fractions,”*> predominantly in FCCUs. These lighter fractions include “C, streams,” which include
isobutylene. According to industry sources, the FCCU C, stream can be reacted directly with
methanol to form MTBE because methanol will selectively react only with isobutylene in the
stream.’® C, streams are also produced in steam crackers, however, butadiene is generally removed
from steam cracker C, streams before the streams are reacted with methanol.

The mgjority of U.S. isobutylene-producing facilities are located along the Texas and
Louisianagulf coast. 1n the United States, approximately 44 percent of the isobutylene produced
for MTBE manufacture is produced and consumed in petroleum refining operations. Overall, in
terms of isobutylene obtained from C, streams, about 70 percent is obtained from FCCUs;

21 percent, from combination feeds (e.g., streams from both FCCUs and steam crackers); and the
remainder, from steam cracker streams (table F-5). Most of the MTBE facilities Situated in
petroleum refineries were built during the late-1980s to mid-1990s.

Butanes

Butanes, both n-butane and isobutane, are the starting materials used to produce MTBE in
“on-purpose’ butane dehydrogenation plants in the United States. 1sobutaneis aso a starting
material in the production of TBA, a coproduct of PO production. Butanes, also called liquefied
petroleum gases (LPGs), are liquid C, hydrocarbon fractions extracted primarily from natural gas;
they are also obtained, albeit to alesser extent, from petroleum refining operations. LPGs are
considered a subset of abroader grouping of natural gas liquids (NGLS). According to the U.S.
Department of Energy, NGL s are defined as light hydrocarbons with boiling temperatures close to
room temperature, typically found in vapor form in natural gas reservoirs. The most common
NGLs are ethane (C,Hy), propane (C;Hg), and butane (C,H,,). NGLs aso include smaller amounts
of heavier hydrocarbons, such as pentane, which are commonly described as “ natural gasoling” (or
“pentanes plus’).”

Capacity

The United States possesses the world's largest production capacity for, and is the world's
largest producer of, NGLs, accounting for about 38 percent of globa production in 1997.® U.S.
natural gas liquid hydrocarbon production capacity, including L PG production capacity, is directly
related to natural gas production in that liquid hydrocarbons and other
Table F-5
Isobutylene feedstock production capacity for certain MTBE plants in the United States *

(Barrels per stream day (B/SD) and metric tons per annum (MTPA?)

4 Specialty chemicals manufactured from isobutylene are principally polyisobutylene,
butyl rubber, methyl methacrylate, and diisobutylene.

5 James Gary and Glen E. Handwerk, Petroleum Refining: Technology and Economics,
p. 86.

18 USITC fieldwork in the United States.

' U.S. DOE, “GG Appendix A on Emissions Coefficients/rev 10/12,” undated, found at
http://mww.eia.doe.gov/ oiaf/1605/87-92rpt/, retrieved on June 4, 1999.

8 Qil & Gas Journal, “Worldwide Gas Processing,” June 8, 1998.
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Capacity Isobutylene
Company Location B/SD MTPA source
Lyondell Petrochemical ............... Channelview, TX 6,000 194,477 Combination®
Mobil . ... .. Beaumont, TX 2,200 70,012 Combination
EXXon . ........ . Baton Rouge, LA 1,200 38,895 Combination
Shell . ... .. . Norco, LA 4,800 155,582 Combination
Deer Park Pet Refinery LP . ............ Deer Park, TX 4.000 129,652 Combination
Subtotal ............. ... ... . ..., 18,200 588,618 21%
Valero . ... Corpus Christi, TX 2,000 64,826 FCCU Gas*
Houston, TX 1,200 38,895 FCCU Gas
Krotz Springs, LA 1,700 54,454 FCCU Gas
Texas City, TX 1,200 38,895 FCCU Gas
AMOCO . ..ot Whiting, IN 400 12,965 FCCU Gas
Yorktown, VA 600 18,151 FCCU Gas
Huntsman ............... ... ....... Port Neches, TX 8,000 259,303 FCCU Gas
Diamond Shamrock .................. Sunray, TX 1,600 51,861 FCCU Gas
Phillips . . ....... ... . Sweeney, TX 2,400 77,791 FCCU Gas
SUN .. Marcus Hook, PA 2,000 64,826 FCCU Gas
Citgo ... .. Lake Charles, LA 2,200 70,012 FCCU Gas
Lyondell Petrochemical ............... Houston, TX 1,600 51,861 FCCU Gas
Marathon . .......... .. .. .. ... .. .... Detroit, Ml 900 28,523 FCCU Gas
CONOCO . ot ot e e e e e Lake Charles, LA 1,600 51,861 FCCU Gas
Chevron . ......... ... El Segundo, CA 1,600 51,861 FCCU Gas
Richmond, CA 1,600 51,861 FCCU Gas
Pascagoula, MS 1,900 62,233 FCCU Gas
Ashland .......... ... ... .. ........ Catlettsburg, KY 2,600 82,977 FCCU Gas
Atlantic Richfield .................... Watson, CA 2,000 64,826 FCCU Gas
Hess . ... Port Reading, NJ 1,200 38,895 FCCU Gas
Koch . ... .. . . Corpus Christi, TX 2,200 72,605 FCCU Gas
Rosemont, MN 1,200 38,895 FCCU Gas
Star Enterprise .. .................... Convent, LA 2,000 64,826 FCCU Gas
Delaware City, DE 1,600 51,861 FCCU Gas
Exxon......... .. ... Baton Rouge, LA 5,600 181,512 FCCU Gas
Baytown, TX 5,600 181,512 FCCU Gas
Benicia, CA 3,200 103,721 FCCU Gas
TOSCO . v ottt e e Martinez, CA 1,800 57,047 FCCU Gas
Subtotal ............. ... ... .. ... 61,500 1,988,856 70%
EXXon . ........ . Baytown, TX 2,400 77,791 Raffinate 1°
Citgo ... .. Corpus Christi, TX 3,600 116,686 Raffinate 1
OxyChem ......................... Chocolate Bayou, TX 1,600 51,861 Raffinate 1
Subtotal ............. ... ... .. ... 7,600 246,339 9%
Total U.S. captive capacity . . ........ 87,300 2,823,813 100%
Percent of total U.S. capacity ........... 44%
Total U.S.capacity . . . ............. 197,000 6,378,861

! Reported MTBE capacity adjusted for isobutylene feedstock requirement (63.6 percent of total MTBE capacity
by weight; and 80 percent of total MTBE by volume, in barrels).

2 Annual capacity in tons, and barrels per stream day based on 340 days effective operating capacity.

% Isobutylene feedstock from steam cracker C, streams and/or FCCUs.

“ Isobutylene feedstock from FCCUs. FCCU C, streams are generally used captively in the producing
refineries.

5 Defined by DeWitt as C, streams (minus already-extracted butadiene fractions) from steam crackers. The
streams can be purchased.

Source: DeWitt & Co., Inc., MTBE and Oxygenates.

products found in natural gas, such as sulfur, nitrogen, and carbon dioxide, are typically removed
to produce the principal product: dry marketable natural gas, or methane (CH,). During the
period 1995-97, the U.S. dry natural gas capacity utilization rate was relatively steady, ranging
from 70 to 71 percent during 1995-97, maintaining an average annual growth rate of about
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2 percent. This growth rate was in line with the growth in NGLs production.*®

NGL extraction and storage facilities are concentrated principally along the Texas gulf
coast; Texas and Louisiana account for nearly half of all U.S. natural gas processing plants. In
1997, these States accounted for nearly 57 percent of the entire U.S. NGL production, including
butanes, with Texas aone producing more than 42 percent.® After removing byproducts such as
hydrogen sulfide, water, nitrogen, and carbon dioxide from natural gas, processors use a national
network of some 70,000 miles of high-pressure pipelines to ship the conditioned natura gas
product to large fractionation facilities, where the liquids are separated into individual components.

Four major raw-mix pipelines extend from the West Texas-New Mexico fieldsto Mt. Belvieu,
TX, the mgjor terminal and fractionation center of the United States. Other pipeline systems
deliver West Texas-New Mexico NGLs to a second major terminal, storage, and fractionation
point at Conway in central Kansas.?

Approximately 70 NGL fractionation plants operate in the United States, some with
capacities of about 200,000 barrels per day of product (including butanes).” Some fractionators
may handle the mixed natural gas liquids produced by a single recovery facility; larger centra
fractionators may process mixed streams from many plants, some of which may be located
hundreds of miles away. After separation, the fractions are stored, usualy in large underground
salt caverns. Most fractionation and salt cavern storage capacity islocated in Texas, Louisiana,
Kansas, and Mississippi (in order of importance). The largest U.S. salt cavern storage capacity for
NGLsislocated at Mt. Belvieu, TX.%

Production and Consumption

During 1994-98, U.S. production of n-butane and isobutane together remained fairly
constant, fluctuating from alow of 121 million barrels to a high of 125 million barrels. 1n 1998,
production of the two products (totaling 121 million barrels) represented about 23 percent of all
LPGs recovered from natural gas in the United States (see figure F-2 and table F-6). Butanes
recovered in refineries (which account for about 25 percent of all butanes recovered in the United
States) are used predominantly for captive gasoline blending.?*

B hid.
2 [bid.
2 [bid.

2 Warren Petroleum Co. and Enterprise Products Co. were cited by industry
representatives as two sources for separated butanes. USITC fieldwork in the United States.
% Gas Processors Association, The Gas Processing Industry: Its Function and Rolein

Energy SQupplies, Tulsa, OK, 1998.
% U.S. DOE, Petroleum Supply Annual (1994-97); Petroleum Supply Monthly (1998
series).
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Figure F-2
Annual production of LPGs in the United States, 1994-98
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Source: Petroleum Supply Annual (1994-97); Petroleum Supply Monthly (1998); U.S. Department of Energy,
Energy Information Administration, Washington, DC.

F-11



Table F-6
Annual production of liquefied petroleum gases (LPGs) in the United States®

1994 1995 1996 1997 1998
Million Million Million Million Million

LPG barrels Percent barrels Percent barrels Percent barrels Percent barrels Percent
Ethane .......... ... ... ... ... . .... 204 40 209 40 229 42 233 43 220 42
Propane ............. .. i, 186 36 189 36 192 35 192 35 186 35
n-Butane?® . ... ..., 50 10 55 11 55 10 52 9 55 10
Isobutane? . ............ ... . ... . ... 71 14 68 13 70 13 70 13 66 13
Total ........ .. .. .. ... .. .. ... 511 100 521 100 546 100 547 100 527 100

! Excludes pentanes plus fraction (natural gasoline).
2 Data adjusted for isomerization of n-butane to isobutane at fractionation facilities.

Source: U.S. DOE, Petroleum Supply Annual (1994-97); Petroleum Supply Monthly (1998 series).
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However, n-butane production increased relative to that of isobutane during this period. Overall,
the ratio of annual isobutane production to that of n-butane averaged about 1.5:1, or 60 percent
versus 40 percent.”® The average annual production for al butanesis roughly three to five times
that needed to satisfy the amount consumed to produce MTBE in butane dehydrogenation
facilities.

Most of the MTBE plants using butane feedstocks have been built since 1990 and, asa
result, a substantial new market for butanes has been created. The butane dehydrogenation process
accounts for about 20 to 25 percent of U.S. butane consumption.?”  Another major use for n-
butane is as a gasoline blending component during the winter months; other major uses for
isobutane are in akylate conversion and in motor fuels. Average annua domestic consumption of
n-butane and isobutane for al uses during 1994-98 averaged 129 million barrels per year;

U.S. production accounted for about 95 percent of the total (see table F-7).

Trade

In the United States, imports of both n-butane and isobutane together amounted to about
15 million barrelsin 1998, accounting for about 12 percent of domestic consumption of butanesin
that year (see table F-7). Imports of n-butane fluctuated in 1995 and 1996, although they
amounted to 9 million barrels during the rest of 1994-98. The net trade deficit for n-butanein
1998 was about 3 million barrels; the import-to-consumption ratio was 16 percent. During
1994-98, imports of isobutane increased from 4 million to 6 million barrels. In 1998, such imports
amounted to roughly 8 percent of domestic consumption. There were no exports of isobutane
during 1994-98. Tota imports of butanes as a share of domestic consumption averaged about
15 percent during the period.?®

% Both n-butane and isobutane are also recovered in petroleum refineries (60 percent and
6 percent of the total recovered from natural gas in 1997, respectively). According to DOE,
however, the purity of these materials does not match that recovered from natural gas.
Accordingly, refinery n-butane is either used as a blend in gasolines during the winter
months; isomerized to isobutane to produce alkylate; or burned from refinery fuel.

% Assuming an upper-bound estimate of 37 million barrels, which takes into account the
butane used as a starting material to produce TBA. Lyondell and Huntsman produce MTBE
from TBA in the United States.

% Commission estimates based on tel ephone conversations with representatives of DeWitt
& Co. and Lyondell, May 1999. The upper bound would be increased to about 30 percent if
isobutane used as the starting material in the production of TBA (which would then itself be
used to produce MTBE) isincluded. Separately, isobutane can be produced in-house by
isomerizing n-butane or purchased from fractionators either as isomerized n—-butane or as
straight isobutane depending upon the price of the purchased product and type of MTBE
production technology used at their plant.

% Trade in liquefied butanes is reported as an aggregate total of n-butane and isobutane
having a minimum purity of 90 liquid volume percent (HTS 2711.13.00.10). 1n 1998,
Canada and Saudi Arabia were the two top sources of U.S. imports.
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Table F-7

U.S. annual production, trade, and consumption of n-butane and isobutane from natural

gas liquids, 1994-98

Item 1994 1995 1996 1997 1998
e Million barrels-------------------

Production:
n-Butane ............ . ... ... . 50 55 55 52 55
Isobutane . .. ... 71 68 70 70 66
Subtotal ........... ... .. 121 123 125 122 121
Imports:
n-Butane ............ . ... ... 9 6 7 9 9
Isobutane . .. ........ .. 4 4 5 6 6
Subtotal ............ ... .. 13 10 12 15 15
Exports:
n-Butane ........... .. ... 5 7 8 6 6
Isobutane . .. ... 0 0 0 0 0
Subtotal ........... ... .. 5 7 8 6 6
Domestic consumption:
n-Butane ........... ... .. 54 54 54 55 58
Isobutane . .. ... 75 72 75 76 72
Subtotal ............... .. 129 126 129 131 130
Ratio of imports to consumption:
n-Butane . .......... .. ... 17 11 13 16 16
Isobutane . .. ........ .. 5 6 7 8 8
Subtotal ............. ... ... . . . . L, 10 8 9 11 12

Source: U.S. DOE, Petroleum Supply Annual, volume 1 (1994-97); Petroleum Supply Monthly (1998
series).

Prices

U.S. prices for n-butane and isobutane trended up and down in arelatively uniform
manner during 1994-98, with isobutane prices running 2 to 4 cents above n-butane prices (see
figure F-3). Prices peaked in 1997 owing to a combination of factors, including relatively stable
crude petroleum and natural gas prices, increasing gasoline and petrochemicals demand, and
greater heating oil demand during the winter months. Subsequently, however, declinesin crude
petroleum and natural gas prices, warmer winter westher patternsin the United States, and
declining prices for MTBE and methanol resulted in prices for n-butane and isobutane during June
1998-March 1999 reaching the lowest levelsin 5 years. At the end of March 1999, n-butane and
isobutane on the gulf coast were quoted at 29 cents per gallon and 31 cents per gallon, respectively.
Thisrelatively small price differential reportedly encouraged U.S. producers of isobutylene from
natural gas liquids to favor isobutane feedstocks, as n-butane costs including isomerization
exceeded the price of isobutane.
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Figure F-3 .
U.S. price trends for n-butane/isobutane, 1994-98

¢ /gallon
— n—Butane
100 - - - Isobutane
80

20

OHIIHIIIIIIIIIIIIIII‘HIIIIIIIII FTTTTTTETTTI T I T T ITTITrTTld

1994 1995 1996 1997 1998

Years

Source: U.S. Department of Energy.
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Appendix G

U.S. Tariff Treatment and Trade I nvestigations



U.S. TARIFF TREATMENT AND
TRADE INVESTIGATIONS

U.S. imports of MTBE have been classified in subheading 2909.19.14 of the Harmonized
Tariff Schedule of the United States (HTS) since June 1997;* prior to that time, they were
classified in HTS subheading 2909.19.10. The general (i.e., normal trade relations (NTR)) rate
for imported MTBE in 1999 is 5.5 percent ad valorem, compared with 5.6 percent ad valorem
during 1994-June 1997.> Column 1-general duty rates apply to all countries except those
enumerated in HTS genera note 3(b) (Afghanistan, Cuba, Laos, North Korea, and Vietnam),
which are subject to the statutory rates set forth in column 2.3 The column 2 rate for the same
commodity is 37 percent ad valorem. Specified goods from designated NTR-eligible countries may
be eligible for reduced rates of duty or for duty-free entry under one or more preferential tariff
programs;* such tariff treatment is set forth in the special rate of duty column or in the genera
notes. If digibility for special tariff ratesis not claimed or established, goods are dutiable at
column 1-general rates.

Major U.S. sources of MTBE imports during 1994-98 were Saudi Arabia, Canada, the
UAE, and Venezuela. U.S. imports of MTBE from Saudi Arabia and the UAE are subject to the
general rate of 5.5 percent, those from Venezuela may enter free of duty if eigible for entry under
the provisions of the Generalized System of Preferences, and those from Canada may enter free of
duty, under the provisions of the North American Free Trade Agreement.

The USITC has not conducted any investigations with respect to MTBE under any of the
statutory provisionsit administers. However, in 1989 the USITC published the results of a section
332 investigation on fuel oxygenates, such as ethanol, which may be used as substitutes for
MTBE.®

! The unit of quantity of MTBE for duty purposes is based on weight (i.e., kilograms or
kg) rather than volume (i.e., gallon).

2 The general rate of duty decreased in accordance with provisions of the Uruguay Round
Agreement. In its submission to the Commission, SABIC states that whereas some countries
have to pay this rate of duty, others are eligible for preferential duty treatment and that “any
duty adds costs to imported MTBE that are not incurred by U.S. MTBE producers.”
“Submission of Information,” p. 13. For more information regarding SABIC’s comments on
this subject, see appendix 1.

3 No MTBE imports entered the United States from these countries in 1998.

* Such trade agreements include the Generalized System Preferences, the North American
Free Trade Agreement, the United States-Israel Free Trade Area, the Caribbean Basin
Economic Recovery Act, and the Andean Trade Preference Act.

5 Ethyl Alcohol and Mixtures Thereof: Assessment Regarding the Indigenous Percentage
Requirements for Imports in Section 423 of the Tax Reform Act of 1986 (investigation No.
332-261), USITC Publication 2161, 1989. Thisreport presented an analysis of different fuel
oxygenates and summarized their advantages and disadvantages.
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Chronology of Events Related to the Use of MTBE in the United States*

Y ear

MTBE-related incidents, academic studies, and legidation

1979

1980

1986

1990

1991

1992

1992

1993

1994

1995

1995

Cdliforniafirst uses MTBE in gasoline as an octane enhancer as a replacement for lead.
MTBE isfound to contaminate groundwater near a Shell Oil station in Rockaway, NJ.

Pollution experts advise the U.S. Environmental Protection Agency (EPA) to regulatethe use
of MTBE because of the health risks associated with groundwater contamination.

The Clean Air Act isamended to require the wintertime use of oxygenatesin gasolinesold in
carbon monoxide nonattainment areas. The amendment becomes effective on November 1,
1992.

The EPA approves the use of MTBE-blended gasoline in high smog and carbon monoxide
nonattainment areas.

In January, Californiaintroduces the Phase | Reformulated Gasoline program (CaRFG);2 in
November, it begins aWintertime Oxygenate Program.® Although neither program mandates
the use of a specific oxygenate, MTBE is the primary oxygenate employed.

In November, residents of Fairbanks, AK, report health problems associated with ambient air
exposureto MTBE. Similar complaints are reported by residents of MissoulaCity, MT, and
Colorado Springs, CO, during the winter season of 1992-93.

In December, Alaska suspends its use of MTBE as afuel oxygenate.

Milwaukee, WI, begins usng MTBE in its reformul ated gasoline.

MTBE is discovered in drinking wells in Santa Monica, CA. The chemica isalso found in
product released from 75 percent of the leaking underground storage tanksin SantaAna, CA.

Beginning January 1, 1995, Congress mandatesthe use of reformul ated gasoline (RFG) inthe
country’ sninemost severe nonattainment areas. Baltimore, Chicago, Hartford, Houston, Los
Angeles, Milwaukee, New Y ork City, Philadelphia, and San Diego.

Chronology of Events Related to The Use of MTBE in The United States—Continued

! The following is a representative, rather than an exhaustive, account of MTBE-related
events. For more information on legislation regarding MTBE, see appendix J.

2 Cdifornia Phase | Reformulated Gasoline meets Federal requirements (effective on
January 1, 1995) for the use of oxygenated fuel in carbon monoxide nonattainment areas.
The gasoline contains oxygen-rich chemicals such as MTBE, which reduce levels of carbon
monoxide from car exhaust that is released to the environment.

3 Winter-oxygenated gasoline is sold from November to March in areas where excessive
carbon monoxide emissions from motor vehicles compromise air quality. The fuel contains
oxygenates in greater concentrations than in federally mandated reformulated gasoline.
MTBE accounts for approximately 90 percent of oxygenates used in California s wintertime
gasoline, and ethanal, for roughly 10 percent. California Environmental Protection Agency,
“MTBE,” Briefing Paper prepared on Apr. 24, 1997 (updated Sept. 3, 1998), p. 5.
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Year MTBE-related incidents, academic studies, and legidation

1995 Maine begins using MTBE-blended RFG.

1996 In June, Californiaintroduces Phase || Reformulated Gasoline (CARB Phase || RFG)* to meet
Federal clean-air standards.

1997 MTBE isdiscovered in severa Californialakes and reservairs, including Lake Shasta, Lake
Tahoe, and Donner Lake. The chemical isfound to be leaking from two-stroke engines on
motorboats and jet skis.

1997 In February, the Los Angeles Regional Water Quality Control Board reports that MTBE has been
found in 10 of the ared s 436 drinking wells. The City of Santa Monica closes 7 of its 12 public
drinking wells owing to the presence of MTBE.

1997 In June, the Tahoe Regiona Planning Agency adopts an ordinance to ban the use of jet skisin Lake
Tahoe. (The ordinance became effective on June 1, 1999.)

1997  In October, legidlation introduced by California State Senator Richard Mountjoy (R-Arcadia)
authorizes the University of Californiato study the health and environmental effects of MTBE.®

1997  Chevron and Shell settle alawsuit filed against them by the City of Santa Monica by agreeing to
pay more than $5 million to help aleviate MTBE contamination. The contamination reportedly
occurred when MTBE migrated from the two petroleum companies gasoline tanks to municipal
drinking wells.

1997 In December, U.S. Senator Barbara Boxer (D-CA) urges the EPA to phase out the use of MTBE
through a four-step process. One step requests the EPA to create a panel of experts to study public
health hazards surrounding MTBE.

1998 On March 8, two Pennsylvania State Representatives introduce legidation prohibiting the use or
sale of MTBE-blended gasoline.

1998 InJune, Lawrence Livermore National Laboratory releases a study entitled An Evaluation of

MTBE Impacts to California Groundwater Resources. The study examines the environmental
impact of MTBE contamination from leaking underground fuel tanks (LUFTSs), and finds that
MTBE has affected nearly one-third of California’s ground water sites.®

Chronology of Events Related to the Use of MTBE in the United States—Continued

* CARB Phase Il RFG isformulated differently and is designed to burn cleaner than federally
mandated reformulated gasoline.

® This legidation was introduced in California as State Senate Bill (SB) 521.

5 Anne E. Happel, E. H. Beckenback, and R. U. Haden, An Evaluation of MTBE Impacts to
California Groundwater Resources, Lawrence Livermore National Laboratory, June 11, 1998, pp. i
and iv.
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Y ear

MTBE-related incidents, academic studies, and legidation

1998

1998

1998

1998

1998

1999

1999

1999

In October, the city council of South Lake Tahoe votesto ban the use of MTBE. (The ban took effect
on April 1, 1999, at which time local fuel marketers had to eliminate MTBE from their gasoline
supplies.)

In October, Maine Governor Angus King asks the EPA for a waiver from the Federal oxygenate
program. The request follows a study which reveals that nearly 4,300 of the State’s drinking wells
are contaminated with MTBE.

In October, the California Energy Commission publishes a study, Supply and Cost Alternatives to
MTBE in Gasoline. The study considers a statewide phaseout of MTBE under three different
timeframes. theimmediate term; a3-year term; and a6-year term. The study concludesthat agradual
phaseout of MTBE over aperiod of either 3 or 6 years would have less of an adverse impact on the
cost of gasoline than an immediate replacement of the product.’

In November, the University of Californiareleasesits study, Health and Environmental Assessment
of MTBE. The study concludesthat while there are no significant environmental benefits derived from
the use of MTBE-blended gasoline, there exist substantial health risks pertaining to MTBE
contamination of water. Further, the study recommends that MTBE be phased out over a period of
several yearsto alow for increased production of nonoxygenated gasoline.®

In November, the EPA convenes a panel, composed of experts from the scientific and public hedth
communities, to review the impact of MTBE and other oxygenates in gasoline. The “Blue-Ribbon
Pandl” reported its findings to the EPA in July 1999.

On January 6, U.S. Congressman Brian Bilbray (R-CA) introduces a hill in the House of
Representatives (HR 11) which requests awaiver from the Federal oxygenate mandate. U.S. Senator
Dianne Feingtein (D-CA) introduces an identical companion hill in the U.S. Senate.

On January 6, California State Assemblyman Rico Oller introduces a bill in the California State
Legidature (AB 129) which would make it a misdemeanor to use MTBE in gasoline.

On January 19, CaliforniaState Senator Richard M ountjoy introducesabill identical to that proposed
by California Assemblyman Rico Oller (AB 129). In addition, California State Senator Don Perata
introduces legidation (SB 192) requiring the labeling of gasoline pumps containing MTBE and calls
for a statewide ban on MTBE by December 1, 1999.

" Cdifornia Energy Commission, Supply and Cost Alternatives to MTBE in Gasoline, Oct. 1998,
pp. 1-10.

8 University of Cdlifornia, Health and Environmental Assessment of MTBE, Volume I: Summary
& Recommendations, Nov. 1998, pp. 11-13.
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Chronology of Events Related to the Use of MTBE in the United States—Continued

MTBE-related incidents, academic studies, and legidation

1999

1999

1999

1999

1999

1999

1999

1999

1999

On January 20, Senator Dianne Feinstein introduces three bills in the U.S. Senate to protect
California s water supply from MTBE contamination. S. 266 requests a waiver from the Federal
oxygenate mandate by permitting Californiato apply its own carbon monoxide emissions standards.
S. 267 directs the EPA to conduct a cleanup of petroleum contaminants in drinking water. S. 268
requests that the EPA apply stricter emission controlsto personal watercraft by 2001, 5 years earlier
than the EPA had originally proposed.

On January 21, legidation is introduced in the New York State Legidature to prohibit the use of
MTBE.

On February 26, California State Senator Byron Sher introduces a bill (SB 989) that would make it
amisdemeanor to sell gasoline containing MTBE or any other ether-based oxygenate in Caifornia.
The bill would take effect on December 31, 2002.

In early March, New Hampshire lawmakers propose prohibiting the statewide use of gasoline
containing MTBE.

OnMarch 17, Senator Dianne Feinstein introduces S. 645, which would provideawaiver to any State
that could proveit is able to meet Federal air-quality standards without the use of an oxygenatein its
gasoline.

On March 25, California Governor Gray Davis signs an executive order to ingtitute a statewide ban
on MTBE. The ban isto take effect no later than December 31, 2002.

On March 25, Connecticut State lawmakersintroduce legidation that would result in a statewide ban
on MTBE.

On March 28, Arizona s Department of Environmental Quality announces that it plans to hold
hearings to assess the environmental impact of MTBE in the State' s ground water resources.

On April 12, U.S. Representative Bob Franks of New Jersey presents|egidlation that callsfor banning
the use of MTBE nationwide.
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PUBLIC DOCUMENT

RESPONSES TO QUESTIONS
FOR THE SAUDI ARABIAN MTEL INDUSTRY
USYITC Inv, MNo. 332-404

What were MTRE peoduction, import, exporl, and consumption levels in Saudi Arabla (In
terens of both quantity and vaiue) doring 1904257

Omantity

Produetion: Fromn the years 1994-96, production averaged just over 2 million
MTiyear. With the start-up en SADAF's plant in 1897, production levels increased
to just vrder 2.7 million MTEfyear by 19938,

lpports: Saudi Arabia did not import MTBE during the period 1994-98,

Exports; Duoring the poriod 1994-98, [evels of exports on average were roughly
comparable to levels of production.

Consnmption: Consumpticn of MERE in Sandi Arabia is very low. Consumption
was negligible in 1994-95. En 2096-07, it grew to levels betwecn 13,008 and 45,000
MTE/year. By 1998, levels had increased to approximaiely 100,000 MT/year.

Yalue

The value of each category depends on the price paid at n particular time at the
loeation to which products werc shipped. As noted above, there were no imports of
MTBE to Sawdi Arebia doring the peried 199498, For exports, Appendix H of the
1908 Bewitt Annusgl for MTBE and Oxygensates confains data on historical prices
for MTBE duving the perfod 1994-98 to varioss expect destinations, including the
main destizations for exports of 8audi MTBE. Loeal prices for MTRBE consumption
in Spudi Arabia were approximately 30-90 percent of export prices, due mostly to
lower fransportalioh costs.

{22} Who wore the top 5 major sources for Saudi Arabian lmports of MTRE (anmeally during

{b}

1ok GR}7?

Saudi Arabia did not import MTBE during the period 1554-98.
Why?

Numestic supply of MTBE was safficient to meet domestic denrand,
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(3

t4)

(5)a)

(b}

{6}

What woere the apuual rates of duty in Saudi Arabia for Saudi Arabian imports of MTRE
during 1994987

Sandi Arabia dees not import MTBE. Saudi Arabia maintains no duty raie
apgplicable to MTBE imporis.

Arve antal historic matkel shave dats avallable for shares of the Sandi Avabian MTRE
market held by foreign companies for 1994-982

Elrce Saudi Avabia did rot import MTBE during the peried 1994-98, this goestion
i$ not applicable,

Who were the top 5 major markets for Saudi Arabian exports ol MTBE {annually during
1994-58]7

Fhe top five major markets for Sandi Arabian exports of MTBE for each year
duriny the period 1994-98 werce as follows (in order hased on guantify shipped):

1994: Sentheast AsiafFar Bast; United States; Europe; Middle East

1995 United States; Southensi Asia/Far East; Burope; Middle Ensc

1996-94; United States; Southeast Asiafffar Easl; Europe; Afvice; Middle Easc
Why'?

Major markets are a funcfion of market dempand, Overall demand for MTBE
typieally increases when local law requires a reduction in antomehile emissicus in
erder 10 improve air guality in that market; such regquiremenss produce demand for
MTBE as an oxvgennte, 0ot just a5 an octane enhancer, More and more countries
in Europe and Asia are reguiring the use of oxygenatcs as fuel additives for
enviroibmental reasons. Pemand in those countries i3 increasing, or is expected to
increase, accordingly. Both the World Buank and the IMF are also imposing
environmental requivements ihat are accelerating this trend. An example is Korea,
where envirenmental requirements that are being phased in nver the next bwo years
are expected fo convert ILorea from 2 net exporter of MTBE to a net importer. n
addition to responding to market demand, SABIC Marketing has sought to
Rrintain diverse markets and not fo becanac too dependent on the United Siates, or
any other single marlket,

Are anmuoal bistorie market share data available for the Sandi Arabian shares of MTBE
imavkets in other cooatries?

The Sacdi MTBE industry does ot have access to regdily-available dzta on historic
levels of Bandi market share in the minkets to which it exporis. Using data on

p
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Bnporis into 1he Bnited States provided by the FTC, it appears that Saudi MTBE
accounted for approximately 10 percent of éotal U.S. eonsumgtion [rom 1994-97,
and approximaiely & perecnt of total U.S. consumpiion in 1958,

Please identify the producers of MTRE, methanel, butane, and isobutylens in Saudi
Arabia during 1994-98, noting whao ars the leading proditcers i any given year,

The fellowing companies in Sandi Arabia peaduced the folowing products. The
firet company in each list was ¢hc leading produeer for the period 19%4-93:

MTERIL: I Zahr {The Saudi-European Peéracliemical Company)
Iba Sina {The National Methanel Company)
SADAF (The Saudi Petrochemienl Company}

Methavel:  Ar-Razi {The Saudi Methanel Company}
1k Sina {Fhe Nallonal Methanol Company)

Butane: SEnuli Arzmee
Lsobuiylene: Sandi Aramee

Also please Indicate 1f the prodocers listed are national companies or privaie conpanies
and{or 1f they are joint ventures {or other forms of strategic alliances} with forsipn
companics.

Al of the MTERE companies are joint ventures between American ar Europenn and
Sandi eompanies,

Ibn Sina: Jeint vendure (50 pereent foreign partoers, 58 percent SABIC)
SADAF: Joint venture (530 pereeat foreign partuer, 50 pereent SARIC)

Ibn Zabhr: Joint veoture {70 percent SABIC, 30 pervent foreign pariners)
Ar-Razi: Joinf venture (30 percent foreipn pareners, 50 percent SABIC)

Saundi Arameo: Company owned 108 percent by the Governnient of Saudi Arabia

SABEC, in furn, is owwned 70 pereent by the Government of Savdi Arabia and 30
percent by private investors from Sandi Arabia and other GCC conntrics,
Accordingly, the percentage of governnrent ownership in eacl of the joint ventutes
mentioned above is lower than the SABIC percentage of ownership listed.

The distisction implicd in the guestion bebveen “rational companies™ and “private
companics* does not exist, The term “national companies,™ which is used in
Resolution No. 68, relers to all companies licensed to do business and operating in
Sandi Arabia, Tt does not draw a distinction based on foreign versus domestic
ownership or government versus private ownership.
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Has there been consclidation in the Saudi Arablan MTBE industry during 1994-95%

No.

Please diseuss liricfly the level of vertieal intepration in the Sandi Arabian MTBE
mdnstry. '

O Saudi Arvabia’s threc major producers of MTBE, only 1bn Sina (The Natienal
Methanal Company) has vertically integrated proeduction.

{1} Are many MTERE producers back-integrated to the production of methanol and‘or butane

{10}

{11}

(12}

or do many MTBE producera purchiaze the inputs from other companies in Saudt Arabia?

Ibn Bina produces ncthanel, whicl: it botl: sells and uscs itscH {0 produce MTBI.
Crilier MTBE producers putrchase feedstock Irom the feedstock producers Hsted in
the respouse to Question 7{a).

Plcase identify the kevels of domestie and foreign invesinent in the MTBE industry
cuging 194408,

The gtaréup of Fbn Zahr (The Sapdi-European Petrochemicat Company} was in
1989, Expansiors in Ebn Zaky eccurred between 198% and 12%L, Ibn Zalr is 3{
percet foreign owned, 70 pereent Sandi-ovwned.

The start-up of the MTBE plant of Ibn Sipa (The National Mefhanol Company)
occurred in the fivst quarter of 1994, [bn Sina is 30 pereent owned by Ameriean
gnd Eprapean investors, 50 pereent by Sawdt investors.

The start-up of ihe MTBI plant of SADAT {The Saudi Petrochenical Company)
wak in the fivst quarter of 1997, SADAF i 50 percent owned by aa American
investor, 30 percent owned by Sandi investors.

T what forms is foreign investment in the MTBE poncrally realized (i.e., mergers,
acguigitions, joint venturcs, ote)?

Foreigo investment in MTBE production in Sandi Arabia has been through joint
venfure investments. Each of the three major Sandi MTBE proaducers i 3 joint
vendere bebween American or European partoers and Sacdi pariners.

What were levels of rescarch and developtent expendilures in the Sand Arabian MTBE
mdustry doring §994.9587

Un average, the Sandi MTEBE industry expended between 1-1 percent of the sales
value of its products during the peried 1994538,



(13)¢a) Where in Saudi Arabia are many or most of the MTBE producers located?

All ehiree of the major Saudi MTBE producers are loeated at Al-Jubail,

(b) What dictates location (e.g., proxXitnily te iput sources, ete. )7

Al-Jubrail offers gencralbly available industrial infrastracture, access to reliabie
supplies of feedstock, necessary utilities, and proxémity to an industrial scaport.

(14¥a) Which MTEE production processes are ussd it Saudi Arabia?

(13)

(16}

Fhe produoction process used by all three MTEBE produacers in Sandi Arabia is 2
three-step process. First 3s the isemirization of butane. Second is hotane
delydrogenaiion to iselntylene. The final step is the synthesis of MTRE by reacting
isohitylene with metharol.

(b} What mputs are used in the production processes in Sandt Arabia?

The inputs used in the production of MTBE in Saudi Arabia are butane sad
methanol.

Do different companics/facilitiez in Saudl Arabia use different inputs? ¥ so, wily?
All Saudi MTEE producers use the same inputs,

From which sources in Saudi Arabia are the inputs obtaincd {please indicate company for
eacl: inpurt}?

Butzxne is obiained from Saudi Arameoe. Meilhanol is obtained from Ibn Siea and
Ar-Razi (The Saudi Methanoi Company, a 50-50 SARHC-Japanese joint ventare),

(17)z} Ts a breakdown of average or estimated MTBE praduction costs for Sandi Arabia

available?

Pubilicly-avallable daca on MTEE prodaction costs is not svailable.

(1) Are sinilar breakdowns available for the inputs {i.e., methanol, butane, isebutylone, etc.)

(18)

Publicly-available data en produetion costs for MTBE inputs is mt availalle

Please provide any information as 1o empleynient levels in the Saudi Arabian WMTRE
industry during 1094-98

The Saudi MTBE industry directly employed between 600 and 850 persons per year
durire the period 1994-958,
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{19} a) Please provide inforination as to production capacity (by facility, if available) and

capacily ulilization ievels in the Saudi Arabnan MTBE mdustry dunpg 109498,

Desian Capagity Aveg, Utilization Levels (1994-35),
Ihn Zzhr LM, 000 MT verr 100 percent
Ibn Sinz 700,000 MT/yvear 100 percent
SADBAF F00,000 MTE year o) percent (came on-stream in 1997}

Even plants operating &t 100 percent levels do not produce their foll design capacity
in any given year. Becanse of the need for maintenance and upkeep, plants do not
operate every day ol the year.

(b} Plense give an iden as to the general ape of the mdividual MTBE production facilities

{ard, if possible, the ages of the inpnt production facilitiss).

Ibu Zghr: The original plant is 11 years old, with expansions and modifications
Between 5 and 7 years old.

Ibn Sipz: S years old.

SADAL: 2 years old.

(2003} [ MEFBE iz consumed within Savdi Arabia, are the sales on a spot or contract bagia?

(b

sales of MTEE in Saudi Arabia generally are made on a confract basis, akihongh the
contracts call for pricing based on corrent market rates,

Pleass provide an indication of marketing channels/distribntion channels for MTBE
within Sandi Arabia and delivery modes for MTBE within (demeshic sales) and outside
the country {cxporls).

The three prodocers of MTRBE in Saudi Avabiz alse market MTBE in Saudi Arabia.
Domestie sates are generally made on a CIF hasis. Domestically sold BTBE is first
trapsported by sea vessels to domnestic storage facilities on both coasts and
suebsequently delivered Ly trock and by pipeline to customers, Each of the joint
venture partners of the producers of MTBE in Saudi Arabia markets i(s own ofl-
take. Fhus, for example, SABEC Marketing will expori SABIC!s share st MTBE
from SADAF, while Shell Ol will export and market the share held by its
sithsidiary, Pecten Arabian Company. Exported prodact gererally is transporied
by ocean vessels o regional marketing agents or affifintes, wiich talce {itle from the
time the product leaves Sandi Arabia nnil it is delivered to the customer.
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Custancrs, in turn, (ranspari MTBE te mixing or refining facilities by pipeling,
barge, or truclk.

(213 What are the approximate transportation costs for product shipped within Saudt Arabia?

Approximate transportation <osts for product shipped within Saudi Arabis is
USS15-20 por metric ten.

(k) For MTRE exported frora Saudi Arabia to the United Sates?
For MTBE cxporfed from Saudi Arabia te the United S¢ates, approximaic
transportation costs arc US$25-50 per metric ton, depending oo 2 variety of factors,
such gy availability of shipping vesscls and distance.

{c) For MTEE exporied o the TIEF?
For MTBE exporéed to Lurope, appreximate transpostativo costd are USS20-40 per
meteie ton, depending on a variety ¢f facters, such as availabilify of shipping vessels

and distance.

(22)¢a) What were annual pricing kevels in Saudi Arabia for MTBE, butane, methano,
ignbulylens, and natoeal pag dueing 19594-987

Average prices (in USS/mcirie ton, or i Sfmm BTU for gus) duriag the time period
1994-98 were 9 followa:

MTBE: 216 - 250
Butane: 65 - 104
hctl:anol: 30 - 310
Natural Gas: 0.50 {1994-97); 0.75 (1995)
{b} What iz ihe cturrent peice lovel (e, spring 1999) for these products?

The current (spring 199%) prices {in USS/metric ton, ar in 5/mm BT for gas} are
the foliovring: '

MTBE: Notpublicly avaitable

Butane: Net publicly available

Meihanol: Not publicly available
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Matural Gag: .75

Isobutylene is produced from butzne gand is wsed to produce MTEHE. It ix not,
Iowever, purchazed as a fecdstoek for MTBE and is not a separately-marketed
comrmodity in Saudi Arabia. Theréfore, no pricing infomation is available.

What Govermtnerd policies are in effeet in Sandi Arabia that affeet the prodoction, trade,
and pricing of MTRE and/or its hputs {e.2., butane, methanol, and isobutylene)? One
example cited was a repeited discount of 30 percent [or butane for bulane smisumers in
Saudi Arabia

There are ne government pelicies iz effect in Saudi Arabia that govern the
prodoction or trade of MTBE. Nor are there government policies fhat govern the
pricey ot which methienel and iscbutylene e sold.

Througi Reseloiion No. 65, dated 29.5.1423H (Nov. 25, 1992) (Attachment 1), the
government if Saudi Arabia hay set the price ot which betane, as well as propage
and natural gasoling, is to be sold domestically. That price is an adjnsted priee,
based on the export price of the applicable liguid gas. Specifically, liquid wases seld
in Saudi Arabia are gold at 70 percent af the lowest internafional price ghtained hy
Saudi Arameo (the exporcer of such liquid gases) fram any overseas Copany in any
quarter. Accordingly, the demcstic sales price of, for example, butane fucteates as
the export price of hatane Huciuates.

This adjusted price is the price chiarged to any and all companies that purchave
Higuid gases in the Kinpdom of Sandi Arabia. (See response to Question (24) {for-
additional defail) That price applies withoot regard to peographical lecation of the
buyer within the country, the indusiry in which a parchasing company operates, oy
whether the company is ovwned by privife Sauadi parties, by private foreign pariies,
by the Sandi government, or by any combination of the three. Thuos, this adjusted
price is generally available o all domestic purehasers of Bquid gases from Sandi
Arvamen within Saudi Arabia, and all such purchasers pay the adjusted price. The
reasons that the movernment established this adjusted price are sec forth in the
responsce to Question (25).

{243z) IF such Govermnment policies exist, who is eligitle for the policies?

The term “iationnl industrics™ nsed i Fosolution Ne. 68 meang all companies
Tocated witlin the countey. The term, wihich is similarly wsed io other sovernment
decrees, thus expresses merely a geagraphical limitatisn, Accerdingly, the adjusied
price applies & all domestc purchasers. Further, the adinsted price is the standard
price automatically charged fo all domestic purcliasers. Hence, “eligibilify™ is ot
an apt cencet m connection witl: this price.



The domestic nsers of the liguedied pases are numerous. For example, propane
(which is subject to the price adjestment) is sold as fuel 1o afl iypes sl small
businesves and {o households, The gases are also so0ld {r varicus ufilities to be nsed
IR power peneration, agais for a broad ranpe of customers. Industrial users use
these gases in production of many produocts.

(1) Are forslan-owned companies eligible?

The adfnsted price applies to forgign-swned companies the same as it applies to all
ciher companies licensed to do Buesiness in Saudi Arabia.

It hay Geen suggested that some foreign-owned companies have not been decmed
cligible for the price adjostment. Speeifically, a veuture co-ovwned by Mobil and
Chemvest has been cited as havipg been denied acecess to the adjustient. That
venfure, kowever, was acver licensed to do business ie Sandi Arabia generatly, for
repsons kaving nothing to do with the price adjustment. The venture thus never
went forward into produetion. I the venture had entered Busircss in the country, it
would have becn entifled to bay liguefied rages at the adjusted price.

() Would joint-ventures be eligible? {Please answer patts g, b, and ¢ for each policy

(23)

1dentified in question 23.)

The adjusted price likewise applies fo joint-ventures the same as it applics to all
other companics licensed to do business in Saudi Arabia.

What was the original intent behing the impositicn of any such Govermment assistance
programs for the feedstocks? {Tlease coumerale for the individual policies listed in
question 23.)

The Saudi government cstablished the adjusted price in Resolution No. 63 in
recognition that the cost of liquid gases soid in Saudi Arabia are different from, and
lower than, the cost of ligquid wases sold for export. Becawse the seller's cost is Iower
in the ease of domestic sales of liquid oases, selling liguid gases domesbeaHy at
export priees wounld arguably be unfair fe domestic boyers. Te avoid that inequity
and ¢e reflect the diflerence in actual costs of liguid gases sold domestically and
domestic gases sald an the world market, the government established the adjusted
price deseribed above for domestic siles of Hquid gases,

The cost differerce between domestically sold liquit pases and cxporfed liguid gases
is aftribatable, ic pare, to the transportation costs that the seller muest bear in the
case of export sales. Exported Lliguid gases are sold TOR at the Sandi port of
shipment. The cost of transporfing the bhutanc o ¢he port (typically by pipeline) is
borne by ihe seller, as are the associated costs of handling, loading, and the I,

9



By conirast, in the case of domestic sales of liguid gases, the cost of transporting the
lisguid gases {typically by pipeline) is berne by the buyer. For example, contracts
hetween the seller of butane, Sapdi Avames, and domestie buyers of butang, such as
EABIC and its vinfure partners, require éhat the buyer pay for costs of transporting
the butane. Tlhus, it is the responsibility of the buyers of these liquefied gases in
Sawdi Arabiz to build, maintain, and operate the pipelines throngh whicl bisiane is
delivered [rom the seller, Saudi Aramceo, {o the buyers. Accordingly, in those
domestic transactions, the transporiation costs are shifted from the seller to fhe
buyer.

Ipdeed, even before Resalution 68, some eompaniey paid anly 78 percent of the
¢xpori price obtained by Sagdi Arames for butane. Other domestic buyers were
charged even iess, As a resalt of Resolution No. 68, however, the price for all
domestic induscrial sales was uniformly pegged at 70 percent of Saudi Aranteo’s
export price. This price still allows Saudi Arameo to recover is costs of produoction
for lignid gases and generally to realize a healthy profit.

Indeed, sonte domestie purchasers of liquid gases believe that the adjosted price set
by Resalution 68 iy too Digh, A study was nedertaken in Saudi Arabia at the helest
of the Sandi goverrment to compare the price paid by domestic purchasers of liquid
gascs in Sandi Arabia witl the price paid by demestic purehasers of liguid gases in
the United States. This study, which examined the example of propane, concluded
thit {le “adjusted price®” charged to domestie purchasers in Sandi Arabia was at
times higher than the price paid by domestic purchasers in the United Siates.
Furtlermore, certain foceign venture partmers of Sandi MTBE producers have
repeatedly nsserted that they are abie to buy feedstoelks at lower prices clsewhere i
the werld, despite the fact thar Saudi Arabia enjoys a patural comparative
advantage in fhe productisn of such feedstocks.

In addition, many of the coniraets under which Sandi Aramco seils liguefied gages
demestically are long-term contracts, which snarantec Sandi Aramco a relinble
source of yales for those producis as it lifts them. These contracts creafe greater
certzinty for the company. In olker markets, such long-terms contracts have sffered
price diseounts of 15-20 percent off of world market prices to account for this
stabililty of denzand.

Thus, the adjuesced price far damestic sales of liguid gases in Sawdi Arrbia was
established to take into account that {he seller®s costs are lower in the case of
domestic sales tham in the case of export sales, and to recepnize the effects of long-
term contracting. Although some domesiic purchasers believe that the adjosted
price is higher than it should be in purely commereial terms, the adjusred price is
now naiform amdl mandacory.

EC



(26)  Are there any transporlation ot ervicommental policies in Saudi Avabia that affect the
MTBY industry andfor the inpat indostries? 1 so, pleass ennmerate,

Pursuant in yoidance fromn the Royal Commission of Juhaif and Yanbu, SABIC
complics with international ISO Y001 standards.

(2742 How much of the total MTBE production cost in Saudi Avabia is accounted for by inputs?

The tofal production cost of MTBE varies based on changes in the costs of inpuais,
Trepending on thelr relaiive costs at axy given time, input costs can account for
between 65 and 80 percent of the total production cost of MTBE. The remainder is
made up of vartous fixed and variable costs.

(by [How much for each input?

Input costs vary aver time, and thws account for different percentages af the total
eost of preducing MTEBE at any specific fime. Generally, however, buiane can
aceount far hetweon 45 and 60 gerceat of the production cost, while metlianof can
account fur between 24 and 30 percent of the production ¢ost.

(28}  To what cxtent is the source of inputs detemmined by juput price?

Inpui price is a significant Eactor o determining the source of inputs. Part of that
price reflecis transporiation costs,

{291 Is the MTBE prodaction process in Saudi Arabia labor intensive or is it largely
autonated?

En Seadi Arabin, the prodeciion processes for MTEE are highly automated,
ciotploying state-of-the-ar{ fechnolopry.

(30 ay Do Sandi Arsbisn MTEE prodiders have production or distribution facilities in another

counfry?

Sawdi Acabian MEBE producces do not have production facilities in other
countries, largely because proximity to feedstoek sources lowers the cost of
transporting inputs to plangs. They do, however, maintain storage facilifics in all
major markets,

{x) If 5o, where? Why?

Storage awd distributien facilities are maintained or lzased in most major industrial
countries of the world to facilitatce sates.

11
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{31){a} Are there substitutable products for MTBE in Saudi Arabia? (B} [ s0, are such products
prodoced in Sandi Arabia?

None of {le products that are considered e be substitntes for MTEL are produced
in or hmported info Saudi Arabia, as domestic production of MTHE {ills all available
Saudi demand.

(32)a) Is the Saudi Arabian market affected by increased imports of MTBE from other
countiies? {h} If 5o, how is it affected? (c} Which countries are inveolved?

The Saudi Arabian MTBE {s not affecied by itaporis of MTBL from ofher
countries, beeause no such imperts exist,

{33%a) Are there any govenunent policies in place in the United Stutes woutd aid or hinder your
abilify to market product in that comtry?

There are various U.S. federn] and state programs that aid or hinder the Sandi
Arghian MTBE indosfry's ability to impert and market its product in the United
States. These inclode the foflewing:

a, Clean Adr Act Amendments of 1990 (*Amendmentz™}. The Amendments
mandated inclesion of certain levels of oxygenates in refired rasoline, and thos
substantially increased demand for MTBE In the United States due to
compliance requirenicnts.

b. EPA Reformulated Gasoline (RFG) Repufations (39935). The EPA’s regulations
imposed Embis on emissions from R¥(G in certuin geographic arcad of heavy
gonsumption. The role of MTBE in refining gasoline to comply with these
reguirements economically further substantially increased U.S. demand for
MTEBE. Fallowing implemensation of these regolations, 1S, demand for MTEE
exceeded the elfeciive capacity of the U.S, MTEE industry.

c. California Ajry Resourees Board (CARD} Phase JLStindacds. The CARE Phase
11 standards arc state requirements that introduced more siringent emissions
standards fhan tederal RFG requireinents. The Standards inereased demend
for MTEE in California.

d. Subsidies Provided hy 118, Federal and State Governments to Tihanol
Producors and Eisers. Substantial tax subsidlies and incentives make cfhanod
econoinical ic markets where it otherwise would be noable to compete with
MTBE on a cost-basis, These subsidies therefore distort the U.S, market {or
MTBE, artificialiy lowering fhe cost of ethanol in competition with U5, and
imporited MTEE. Federal tax subsidies melode: {2} a partial tax exemption
from motor fuels excise taxes (worth 5.4 cents per gallon [or gasoline containing
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f.

ak least 10 pereert ethanod); {) the aleohol mixteres credic, allowing blenders to
reduce their inceme laxes by 54 cents per galln of ethanol of 4 certain prood
that they use in blended fuck; (c) the aicobol credit, which allows husinesses that
use neaf uleoliol fuels or sell them at a retail level to reduce their incoms taxes hy
#4 ceats per gallon of zlechol fuel and {d) an income énx credit for small ethanol
producers, equal to 10 cents per gallon of qualified ethanol produced for
qualifted recipients. In addition, certafn statcs in the 1.8, Midwest provide
additisral subsidies to ethano! produecers and nsers.

California Phase-Out of MERE. The details of the Califoraia poverament’s

March 1992 order phasing out MTEBE over €he next several years are still pnder
discussion, and thos the industry does net have sefficient information to evaluato
fully its pofential effects on MTBLE demand and supply. It is likely that demand
For M'EBE in California will decrense, but it {s not cleaxr whether demand for
MTBL in the Ehrited States will decrease overall. Efhanol mav £l seme of the
exygenate demand in Californiz, but at present there {s not enough capacity in
that indusivy to fili that demand and maintzin existing market share in the [LS.
Midwest. U.S. demand for MTEE may also be affecied in the fufere hy the
actions of other séates and by the lederal goverunent {for example, California
legislators arc reportedly working on medificalions to federal air qualiiy
reguiremncnis to support the MTBE phase-out).

Even if this erder or ather U.S. government policies substantinlly affect demand
in ¢he United Siates, the Sandi MTBRE iedustey bas a substantial prmber of
alternative and growing markets in Ewroge and Asia. In the future, the industry
would likely focus on increasing demand clsewlhoere in the world.

0.5, Customs Thities on MTRE Tmaports. Emporés of MTBE From Sawdi Arabia

are charged a customs duty of 5.5 percent ad vilerenr. Imports from sone other
countries ave charged thiv duty, while imports from yet other eountriss ape
clighbie for preferential rates or & duty exemption. Any duly adds coses to
Imported MTRE that are nof ikcurred by ¥.5. MIBE prodocers. Emporis are
al50 sometimes snbject fo U.S. harbor fees.

(b Weare they any during 1994087

Except for the phasc-out of MTBE ordered by the state of California, atf of the
above ULS. policies were in effect during the period 1924-98.

13



{34}  Azxe there any LL5, policies that have affected your ability to export product to the United
Siates?

Bee respanse &0 Cheestion 323(z)

Eegpeotfully submitted,

)‘%'M”‘. E {‘Hagm hﬁ._ﬁiﬂgbi

Flomer E. Moyer, Ir.
John E. Davis

Counsel for SABIC and SABIC Americas, Inc.
Wlbler & Chevalier, Charlercd

055 Fificenth Strect, MW Snite 500
Washington, D.C. 20003

(202 626-3800

F212) 628-0858, facsimile
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ATTACHMENTY 1.

Kinggom of Saud! Arabia |
Ceneral Eecreteriet to the Council of Minicters

Resohntion No. 68, Dated 25,59 £13H,

The Couricll of Ministers, o - -

| VATter reviewing the papers sttached hereto-including 2 Cable
from H. E. Minister of Fingnce and Matonal Econemy under - No.
3/2585, dated 23.3.1413H,, st3ting that based on the Roysl Order
No. 3/B/8949, deted 20.6.1407VH, forméng 2 Commintee from the
Minisiry of Finance and Nationzl Ecopomy, Ministry of Petroleum
.2nd Minera] Resourtes, Minictry of Planning, Ministry of Industry
£ Electricity and the Public Audit Buresy to-study 2 number of
subiects Including propesing selling prices for petroleum:
products sold within the Kingdom, the seid Committee has agreed
upon the Minutes of Meeting sttachéd to His Exceliency's cable,
recemmending - the pricing for liguid gases sold to notions!
industries using such goses on the basis thet a 30% discount of
‘the lowest international price obtsined by the exporting party in
any quarterly period from any oversess consurmer, to be granted
1o sqid Industries, '

hereby rescolves as follows;
Grenting national industries using liguid geses (Butane - Propene
- Natural Gazoline.) & 20% discount of the lowest mtemationsl

price obtained by the exportihg perty in any quarterly petiod
from any overseas consumer is hereby approved. :

Slgnature

Prime Minister
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LEGISLATION AND OTHER ACTIONS
REGARDING MTBE'

Legidation pertaining to MTBE has been introduced in several State Legislaturesaswell asin
Congress. In addition, action related to MTBE through other measures has also been sought. This
discussion presents a sampling of these efforts.

In December 1997, in aletter to EPA Administrator Carol Browner, U.S. Senator Barbara Boxer
requested that the EPA consider four steps to abate MTBE water contamination. These steps comprised
establishing an emergency drinking water standard, studying the corrosive effects of MTBE on
underground storage tanks, assessing the health risks associated with exposure to MTBE, and developing a
plan to phase out MTBE use.?

On July 30, 1998, Senator Thomas Daschle (D-SD) introduced a bill, S. 2391, with the reported
intent to protect the U.S. ethanol industry from being injured by increased imports of MTBE from Saudi
Arabia® Entitled “Fair Tradein MTBE Act of 1998,” the bill stated that the expansion of Saudi Arabian
production of MTBE has been stimulated by Government subsidies and, as a result, exports of Saudi
MTBE to the United States have increased rapidly in recent years.* The bill stated that increasing imports
decreased demand for domestic MTBE and its substitutes, such as ethanol. It also sought to authorize and
direct the Secretary of Commerce to initiate an investigation, under section 702 of the Tariff Act of 1930,
on MTBE imported from Saudi Arabia. However, the bill did not pass.”

More recently, on January 20, 1999, Senator Dianne Feinstein introduced three MTBE-related bills
inthe U.S. Senate. Thefirst bill (S. 266) granted a State waiver from the federal oxygenate program;® the
second (S. 267) directed the EPA to give “the highest priority” to the remediation of M TBE-contaminated
drinking water; and the third (S. 268) required the EPA to amend its regulations to apply stricter emission
controls to persona watercraft by 2001. Finaly, in April 1999, U.S. Representative Bob Franks of New

! For more information on events related to MTBE, see appendix H.

2«Boxer Officialy Calls on EPA To Phase Out MTBE,” press release from Senator Boxer' s office,
Dec. 11, 1997.

3S. 2391, entitled “Fair Trade in MTBE Act of 1998,” was introduced in the U.S. Senate by
Senator Daschle on July 30, 1998 (105th Congress, 2nd Session). Also “Daschle Introduces
Legidation To Protect U.S. Ethanol From Unfairly Subsidized Imports,” press release from Senator
Daschle's office, July 30, 1998.

4 According to S. 2391, “the expansion of Saudi Arabian production capacity has been stimulated
by government subsidies, notably in the form of a governmental decree guaranteeing Saudi Arabian
MTBE producers a 30 percent discount relative to world prices on feedstock.” The hill also stated,
“the subsidized Saudi Arabian MTBE exports have reduced the market share of American producers
of MTBE, ethyl tertiary-butyl ether (ETBE), and ethanol, as well as discouraged capital investment
by American producers.”

5 So far, Congress has not enacted any |egislation mandating removal of MTBE.

5 Anidentical piece of legidation was introduced by Congressman Brian Bilbray in the House of
Representatives on January 6, 1999.
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Jersey introduced legidation that calls for terminating the use of MTBE nationwide.’

Bills have been introduced in several State Legidatures regarding MTBE. Beginning in 1997,
California State and Federal lawmakers introduced legislation to limit MTBE usage. In October 1997,
California enacted legidation introduced by California State Senator Richard Mountjoy which directed the
University of Californiato study the health and environmental effects of MTBE. The University of
Cdlifornia’ s study found that the health risks associated with contamination of drinking water by MTBE
exceed the environmental benefits of the chemicd’s use in gasoline. Further, the study recommended the
removal of MTBE from gasoline over an interval of several years®

In March 1998, a bill to ban the sale of MTBE-blended gasoline was introduced in Pennsylvania;
the bill did not pass, however, and there have been no further bills introduced pertaining to MTBE in that
State.® In October 1998, Maine Governor Angus King requested that EPA grant a State waiver from the
Federal oxygenate program; the request followed the detection of MTBE in over 4,000 of the State’'s
drinking wells.®® On January 21, 1999, aNew Y ork State |lawmaker introduced legidation to prohibit the
use of MTBE."* Subsequently, legislatorsin Connecticut and New Hampshire introduced legidation
calling for the elimination of MTBE from gasoline supplies.*?

Finally, on March 25, 1999, California Governor Davis signed an executive order calling for the
elimination of MTBE from California gasoline no later than December 31, 2002. The order also required
the California authorities to seek awaiver from the Federal oxygenate program. If such awaiver is
received, they may elect to use nonoxygenated gasoline formulations, such as those currently developed by
Chevron and Tosco.™® If awaiver is not received, then they are required to use an oxygenate of some

"“Bill Would Outlaw MTBE in Gasoline Throughout the Nation,” Chronicle News Service,

Apr. 13, 1999, and “NJ Rep. Calls for US Ban of Gasoline Additive MTBE,” Reuters, found at
http://mwww.oxybusters.com, retrieved Apr. 24, 1999.

8 The study, entitled Health & Environmental Assessment of MTBE, was presented to Governor
Davis on November 12, 1998. Although the report proved significant in Governor Davis decision, its
analysis and findings were the subject of criticism. For example, the Oxygenated Fuels Association, a
group that represents oxygenate producers, commented that the report did not “provide afair and
balanced comparison of the costs and benefits associated with the use of MTBE when compared to
alternative oxygenates’ and that it made “numerous errors in calculating water and remediation
costs.” Oxygenated Fuels Association, “Oxygenated Producers Call on Governor To Keep MTBE in
Cdlifornia Gasoline,” News Release, Feb. 19, 1999, found at http://mww.ofa.net/ pr225.htm, retrieved
Mar. 16, 1999.

° Dennis Barbagello, “Reformulated Gas Ban Bill Pushed,” Tribune-Review State Capitol
Reporter, Mar. 10, 1998, and Commission telephone interview with a representative from the
Pennsylvania Environmental Quality Board, May 10, 1999.

10 Dieter Bradbury, “Oil Firms Offer Maine Alternative to MTBE,” Press Herald, Jan. 21, 1999,
found at http://www.oxybusters.com, retrieved Apr. 8, 1999.

'S, 1369, introduced by New Y ork State Senator Johnson.

2 Daniel P. Jones, “Lawmakers Push Ban on Fuel Additive,” The Hartford Courant, Mar. 25,
1999, found at http://Ammw.oxybusters.conv, retrieved Apr. 24, 1999, and “Keep Water Clean: N.H.
Should Eliminate MTBE in Gasoline,” Daily Democrat, Mar. 14, 1999, found at
http://207.180.37.11/comment/editorial sS99/march/ ed03114b, retrieved Apr. 26, 1999.

3 Chris Bowman, “Tahoe Will Get MTBE-Free Gas,” Sacramento Bee, Mar. 27, 1999, found at

(continued...)
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kind.*

3(...continued)

http://mww.sacbee.conv, retrieved Mar. 29, 1999; Wendy Tanaka, “ Chevron Will Cut MTBE in Two
Years,” San Francisco Examiner, Mar. 30, 1999, found at http://mwww.sfgate.com, retrieved Mar. 30,
1999; and “ California’'s MTBE Ban Threatens More Supply Disruptions,” Petroleum Argus, Apr. 12,
1999, p. 4.

¥ Industry sources warn that ether-based oxygenates such as ETBE and TAME may eventually be
subject to the same restrictions as MTBE. One Californialegislator has already introduced a bill
which would make it a misdemeanor to sell gasoline containing MTBE or any other ether-based
oxygenates in California, starting from December 31, 2002. John Hoffman, “Methanol and MTBE
Face Uncertainties,” Chemical Market Reporter, Apr. 19, 1999, and Senate Bill 989, introduced by
California State Senator Byron Sher into the California State Legislature on Feb. 26, 1999.
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