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PREFACE

- On September 23, 1988, the United States International Trade Commission, as
required by section 1910 of the Omnibus Trade and Competitiveness Act of 1988
(P.L. 100-418),! instituted investigation No. 332-261, Ethyl Alcohol and Mixtures
Thereof: Assessment Regarding the Indigenous Percentage Requirements for Imports in
Section 423 of the Tax Reform Act of 1986, under section 332(g) of the Tariff Act of
1930 (19 U.S.C. 1332(g)). Congress directed the Commission and the Comptroller
General of the United States (who is submitting a separate report) each to undertake a
study of whether the definition of indigenous ethyl alcohol or mixtures thereof used in
applying section 423 of the Tax Reform Act of 19862 is consistent with, and will
contribute to the achievement of, the stated policy of Congress to encourage the
economic development of the beneficiary countries under the Caribbean Basin
Economic Recovery Act (CBERA) and the insular possessions of the United States
through the maximum utilization of the natural resources of those countries and
possessions.

Specifically, the Commission was asked for an assessment regarding whether the
indigenous product percentage requirements set forth in subsection (c)(2)(B) of section
423 are economically feasible for ethyl alcohol producers; and, if that assessment is
negative, to supply recommended modifications to the indigenous product percentage
requirements that will ensure meaningful production and employment in the region, will
discourage pass-through operations, and will not result in harm to producers of ethyl
alcohol, or mixtures thereof, in the United States. Additionally the Commission was
_directed to provide an assessment of the effects of imports of ethyl alcohol, and mixtures
thereof, from such beneficiary countries and possessions on producers of ethyl alcohol,
and mixtures thereof, in the United States.

Notice of the investigation was given by posting copies of the notice of investigation at
the Office of the Secretary, U.S. International Trade Commission, Washington, DC, and
by publishing the notice in the Federal Register (53 F.R. 38794) on October 3, 1988.3

A public hearing on the investigation was held on October 27, 1988, at the U.S.
International Trade Commission building, 500 E Street SW., Washington, DC, and all
persons who requested the opportunity were permitted to appear in person or by
counsel.* The Commission also collected data and information from responses to
question;'\aires sent to certain U.S. and Caribbean Basin firms that have produced fuel
ethanol.

In addition, information was gathered from other sources, including various public
and private sources and from on-site inspection of various U.S. and Caribbean Basin
production facilities.

' See app. A.

2 Ibid.

3 See app. B. )

4 A list of witnesses appearing at the hearing appears in app. C.
& Ethanol is another name for ethyl alcohol.
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EXECUTIVE SUMMARY

The fuel ethanol industry began in the late 1970’s as a result of high prices for
petroleum products, particularly motér gasoline, and U.S. Government support for
alternative energy sources. Fuel ethanol from nonpetroleum agricultural sources added
to motor gasoline in a 90-percent gasoline/10-percent ethanol mixture allows for a
10-percent reduction in demand for crude petroleum, and thus a possible reduction in
demand for imported crude petroleum and petroleum products. A number of tax
incentives and other measures were enacted to promote U.S. fuel ethanol production
from agricultural sources, principally corn.

In addition to U.S. producers of corn-based fuel ethanol, Caribbean Basin producers
of sugarcane and its products, notably raw sugar and molasses (and to a lesser extent,
rum), were encouraged to enter the fuel ethanol iridustry as a way to ease their economic
problems, increase employment, and reactivate fallow sugarcane fields and idle cane
processing facilities. The Caribbean Basin Initiative (CBI), enacted on August 5, 1983,
as the Caribbean Basin Economic Recovery Act (CBERA), provided additional incentive
for Caribbean Basin nations to produce fuel ethanol' for the U.S. market. The
establishment of the Caribbean Basin industry has, however, caused U.S. fuel ethanol
producers to question the appropriateness of the domestic content requirements
associated with the CBERA and the relevance of these requirements to the Caribbean
Basin fuel ethanol industry. Specifically, U.S. producers have been concerned about the
possibility of the CBERA being used to transship inexpensive ethanol from secondary
sources, such as the European Community, through the Caribbean Basin nations to
receive preferential duty treatment and exemption from the 60 cents per gallon tax on
imported ethanol. In section 1910 of the Omnibus Trade and Competitiveness Act of
1988, the Commission and the Comptroller General were directed to conduct studies of
the Caribbean Basin fuel ethanol industry.

The principal aspects of the fuel ethanol market that influence the feasibility of
indigenous content requirements and the effects of these requirements on the Caribbean
Basin and U.S. industries are highlighted below.

1. The Caribbean Basin fuel ethanol industry.

® The economic feasibility of Caribbean Basin fuel ethanol production
Jrom indigenous materials is strongly influenced by the trade policies of
major sugar-consuming nations, domestic sugar needs, and the world
price of sugar and molasses.

Sugarcane is the major indigenous feedstock used in the production of Caribbean
Basin fuel ethanol. Currently, the preferred end use for sugarcane, at any particular
time, is determined by preferential trading arrangements, domestic use, and the world
price of sugar. Increases in the price of sugar will usually increase the price of indigenous
fuel ethanol feedstock.

For practical purposes, molasses would most likely be the indigenous feedstock for an
ethanol producer not directly associated with a sugar mill. Although molasses is a
byproduct of sugar manufacture, its price is determined by the supply and demand in the
markets for animal feed and rum.

Since the production of large quantities of CBERA fuel ethanol from indigenous
feedstock would require purchasing molasses at world prices or acquiring sugarcane that
could be processed into ethanol at prices competitive with the price of sugar,
developments in the sugar and molasses markets strongly affect the price of indigenous
feedstock (Chapter 2).

® Although the Caribbean Basin nations are major producers of sugarcane,
the policies of other countries tend to limit production of this primary
ethanol feedstock. :

' Because this investigation did not find any exports to the United States of mixtures of ethanol b
CBERA countries, this report will focus only on neat fuel ethanol. i
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The sugar industry is the largest employer and sugar is the primary export commodity
for the sugar-producing nations eligible for duty-free entry of sugar into the United States
under the provisions of the CBERA. However, all of these nations faced declining U.S.
sugar quota allocations, as the total quota was reduced in every year between 1983, when
the CBERA was enacted, and July 1988, when the overall quota was increased to just
over the 1987 level. The primary use of sugarcane is sugar, while ethanol production
utilized a relatively small amount of sugarcane—Iless than 5 percent. As these nations lost
sugar sales to the United States, their primary export market, most began to diversify
away from sugarcane and toward the production and exportation of other crops
(Chapter 2).

® Imported feedstocks, principally from the European Community in the
form of wine-based, partially distilled hydrous ethanol, have enhanced
the .competitiveness of Caribbean Basin producers by lowering overall
feedstock cost. : : '

In 1982, the European Commission provided for distillation of excess wine
production in the member nations to assist the European wine industry. Since that time,
a significant stock of partially distilled hydrous ethanol from the excess wine stocks has
accumulated. This wine alcohol has been available. for use as an inexpensive feedstock
for the Caribbean producers of fuel ethanol to use in their azeotropic distillation

‘facilities. Once it has been processed by the Caribbean Basin producers, this product

could enter the United States under the CBERA -exempt from the $0.60 per gallon tax
placed on imports of the wine-based alcohol. The exemption, however, is allowed only if
this product is biended with fuel ethanol produced from CBERA feedstock to meet the
indigenous feedstock requirements (Chapter 3). .

® U.S. imports of fuel ethanol from CBI nations from 1985 through
September 1988 amounted to just over 93 million gallons.
Approximately 63 million gallons of these imports were produced from
surplus European wine alcohol. - ' '

U.S. imports of fuel ethanol from CBI nations have been produced from surplus
European wine alcohol, sugarcane juice, and molasses. Caribbean Basin fuel ethanol
producers purchased approximately 80 million gallons of surplus wine alcohol from
various European nations’ surplus stocks or from various private European distilleries
during 1985-88. These purchases were dehydrated to produce approximately 63 million
gallons of fuel ethanol, which accounted for-68 percent of U.S. imports of this product
from CBI nations during this period. This volume of fuel ethanol imports accounted for
no more than 4 percent of total U.S. consumption during 1985-88 (Chapter 3).

2. The U.S. fuel ethanol industry and market.

® The potential for ethanol’s expanded use in the U.S. market as an
octane enhancer has been inhibited to date by both technical difficulties
and cost competitiveness problems.

Although ethanol has an octane rating about 7 percent higher than.methyl tert-butyl
ether (MTBE), an octane enhancer, and produces lower levels of carbon-monoxide than
gasoline when combusted, there are problems associated with its use. .For example,
ethanol’s volatility presents environmental concerns and its water-absorbing qualities
result in additional costs and limitations in storage and distribution.

Unlike the cost of ‘other octane enhancers, the cost of U.S. ethanol production is
dependent on the price of corn. Without existing Federal assistance to the ethanol
industry, and with corn prices at $2 per bushel, crude petroleum prices would have. to be
at least $40 per barrel for ethanol to be a cost-competitive octane enhancer (Chapter 4).

® Demand for fuel ethanol, which lowers carbon monoxide emissions from
combustion, may increase as efforts are made to attain air quality
targets specified in the Clean Air Act.

The attractiveness of fuel ethanol as a gasoline extender has declined in an era of
lower gasoline prices. Absent higher gasoline prices or lower net corn costs, increased



demand for fuel ethanol currently hinges on its role as a fuel oxygenator, which can
reduce emissions of carbon monoxide (Chapter 4).

® In 1987, shipments of U.S.-produced fuel ethanol were mainly to the
Midwestern States or States granting subsidies, while imports were
shipped (0 the Gulf and Eastern Coast States. Also, prices of Caribbean
and U.S.-produced fuel ethanol during 1985-87 often differed
significantly in the same quarter.

Responses to the Commission questionnaire showed that nearly 60 percent of
reported shipments of U.S.-produced fuel ethanol were to Illinois, Ohio, Indiana,
Michigan, and Iowa. Fuel ethanol was also shipped to 21 other States including Texas,
California, Virginia, Louisiana, and Maryland. Based on Commission questionnaire
responses, transportation costs from a Midwestern plant to these Coastal States ranged
from 9 to 14 percent of the delivered price. In 1987, imports of CBERA fuel ethanol
were shipped mainly to Louisiana, Virginia, and Maryland. During 1985-88, the prices
of CBERA and U.S-produced fuel ethanol varied from each other and frequently moved
in opposite directions in the same quarter, which would seem to indicate that the two
products are imperfect substitutes (Chapter 4).

3. Indigenous feedstock requirements for Caribbean producers.

® Indigenous feedstock requirements have a significant effect on the cost of
production of CBI ethanol producers. :

The 30-percent indigenous feedstock requirement in effect in 1987 is estimated to
have resulted in a per gallon cost of production 12 percent higher than would have
resulted with only a 35-percent value-added requirement under the CBERA. In that
same year, an indigenous feedstock requirement of 60 percent would have increased
costs by an additional 16 percent over that with the 30-percent indigenous requirement
(Chapter 5).

® The level of U.S. imports from the Caribbean Basin fuel ethanol
producers depends not only on the indigenous feedstock requirement and
its feedstock costs, but on gasoline prices and U.S. net-corn prices.

\ .

The net cost of corn for U.S. fuel ethanol producers affects their cost of production.
For example, the increase in U.S. net-corn prices since 1987 has led to an approximate
increase in U.S. producers’ average variable cost of production from $0.61 to $0.92 per

gallon of ethanol. Based on a model of the ethanol market developed by the

Commission, this change alone, all other factors held constant, would have resulted in an
increase of U.S. imports from CBl-eligible countries of over 14.5 million gallons per
year. '

As the price of gasoline falls, ethanol becomes less attractive as a gasoline extender

and octane enhancer, and hence demand for ethanol declines. For example, a.decline
in the prices of gasoline from $0.97 to $0.92 per gallon, as happened between the last
quarter of 1987 and the first quarter of 1988, all other factors being held constant, would
have led to a decline in ethanol imports of about 10 million gallons annually (Chapter 5).

® Based on the 1987 U.S. fuel ethanol market, it is estimated that
increasing the indigenous feedstock level from the mandated 30 percent
to a level of 60 percent would have increased employment in the
CBl-ethanol industry by approximately 4,150 workers, However, this is
primarily due to shifts in employment rather than to actual gains in
employment.

Changing the indigenous feedstock requirement for CBI producers does result in the
reallocation of cane workers from producing cane for sugar to producing cane for
ethanol. However, the ethanol industry represents only a residual share of total demand
for cane production. There is not a significant effect on employment of cane workers,
but rather a reallocation of cane workers (Chapter 5).



® Under 1987 U.S. fuel market conditions for fuel ethanol, it is estimated:
that increasing the indigenous feedstock level from the mandated 30
percent to a level of 60 percent would have resulted in a loss to the
economies of the CBI countries of over $480,000 per year, a reduction
of CBI-ethanol exports of over 6.5 million gallons, and a gain to U.S.
producers of $2.7 million. .

In 1987, while under’ a 30-percent indigenous feedstock requirement, the CBI
countries exported 29.5 million gallons of fuel ethanol, valued at $28.8 million, had 11 -
plants in operation or planned, and employed in excess of 6,300 workers in the ethanol
mdustry Under recent past market conditions, a CBI ethanol industry of comparable
size would only be feasible under a feedstock .requirement of 35 percent or less

(Chapter 5).

e A smgle mdzgenous feedstock requtrement cannot compensate for all of
the variations that occur in gasoline prices, sugar pnces, European wet
ethanol prices, and U.S. net ¢orn costs.

A fnxed indigenous content requirement cannot guarantee any given level of
CBl-industry production or viability. To maintain CBl-ethanol industry viability,
indigenous requirements must be varied with changes in other market conditions such as
net corn costs, gasolme pnces. sugar pnces, and European wet ethanol prices

(Chapter $5).



Chapter 1

Introduction

Congressional Requést

Section 1910 of the “Omnibus Trade and
Competitiveness Act of 1988” (P.L. 100-418)
directed the U.S. International Trade
Commission and the Comptroller General of the
United States to conduct studies regarding
whether the definition of indigenous ethyl alcohol
or mixtures thereof used in applying section 423
of the Tax Reform Act of 1986 is consistent with,
and will contribute to the achievement of the
stated policy of Congress to encourage economic
development of beneficiary countries under the
Caribbean Basin Economic Recovery Act and of
the insular possessions of the United States.!

Section 1910 specified that the Commission
and the Comptroller General make an assessment
of whether indigenous content requirements
(domestic content requirements) set forth in
section 423 of the Tax Reform Act are
economically feasible for Caribbean Basin fuel
ethanol?2 producers. If the Commission or the
Comptroller General finds the requirements too
restrictive, it is to recommend modifications that
will (1) ensure meaningful production and
employment in the region, (2) discourage
pass-through operations, and (3) not harm U.S.
ethanol producers. The Commission and the
Comptroller General are also directed to assess
the effects of imports of ethanol and ethanol
mixtures from CBERA-beneficiary countries on
the U.S. fuel ethanol industry.3

Section 1910 requires that the Commission
submit a report containing the findings and
conclusions of the study to the Committee on
Ways and Means of the House of Representatives
and the Committee on Finance of the Senate no
later than 180 days after the date of enactment
(August 23, 1988).

Product Definitions

Ethyl alcohol (ethanol) can be produced by
fermentation or by synthesis. In this
investigation, only ethanol derived from
fermented organic matter and used for fuel
purposes is to be considered. Following the
energy crises in the late 1970’s, the Federal

' For this report, only the U.S. Virgin Islands is included
in this study because of its specific inclusion in section
423 of the Tax Reform Act of 1986 and section 1910 of
the Omnibus Trade Act of 1988.

2 Ethanol is the more formal nomenclature for ethyl
alcohol.

3 Clarification of legislative intent and the precise
information needs of the Congress were provided by
Congressional staff in a meeting with Commission staff
prior to initiation of the study.

Government

and many State governments
initiated tax incentives to stimulate the use of
ethanol produced by fermentation in gasoline.
Synthetic ethanol is not eligible for U.S. tax
incentives since it is not produced from organic
material. Although both fermented and synthetic
ethanol are chemically identical, the tax
incentives offered make the two not commercially
fungible.

To be used as a fuel, ethanol must be
anhydrous (without water). Fermentation and
simple distillation yield a product that is
approximately 96. percent ethanol and 4 percent
water (192 proof ethanol). The remaining water
is removed in another step usually involving either
azeotropic distillation or a molecular sieve. For
the purpose of this report, dehydrated Caribbean
ethanol refers to ethanol dehydrated by an
azeotropic distillation as defined by the U.S.
Customs Service in 1985.4

This investigation did not find mixtures of
ethanol for fuel purposes (i.e., ethanol mixed
with gasoline or a significant amount of
denaturant) to be exported from CBERA-
beneficiary countries to the United States. As a
result, this report will focus only on the
production and exportation of neat fuel ethanol,
i.e., ethanol not mixed or diluted with other
substances.

Events Preceding the
Congressional Request

Following passage of the CBERA, certain
companies announced their intention to build
dehydration facilities in the Caribbean to
dehydrate hydrous (wet) ethanol and export the
anhydrous product to the United States.
Fuel-grade ethanol entering the United States is
subject to a tariff of 3-percent ad valorem plus 60
cents per gallon. Under provisions of the
CBERA, eligible countries can export certain
products to the United States duty free if the
exporting country performs a “substantial
transformation” and adds 35 percent to the value
at the time of entry of the final product. On
September 12, 1984, the U.S. Customs Service
concluded that azeotropic distillation constituted
a substantial transformation and that the resulting
product  was eligible for  value-added
consideration.5

The National Corn Growers Association and a
number of domestic fuel ethanol companies
contested this decision. However, the U.S.
Customs Service, on November 19, 1985, ruled

4 U.S. Customs Service letter to Mr. Juan A. Granados
on January 16, 1988 (CLA-2 CO:R:CV:G).

8 U.S. Customs letter to Michele A. Guisiana on Sept.
12, 1984, (CLA-2 CO:R:CV:V/553209 HS).
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against the petition of the domestic industry,
reaffirming the original Customs classification.!
The domestic industry then brought their petition
before the Court of International Trade. On
December 10, 1986, the court dismissed the
domestic petition as moot due to the enactment
of the Tax Reform Act of 1986 (P.L. 99-514).

Section 423 of the Tax Reform Act imposed
specific domestic content requirements on
CBERA ethanol producers in order for their
product to receive duty-free eligibility under the
CBERA. The law required that during 1987 30
percent of the value of anhydrous ethanol must
be derived- from ethanol produced in .a
CBERA-eligible- country. In 1988, the percent
value requirement increased to 60 percent, and
on January 1, 1989, the percent requirement
increased to. 75 percent. = However, some
Caribbean firms received special consideration so
that the implementation of the domestic content
requirements would be delayed until. January 1,
1990, and allow them to produce under the less
restrictive requirements set forth in-the original
CBERA. :

Scope of the Investigation

Section 1910 provided that the study would
address three separate, though related, issues.
The Commission was requested to' (1) determine
whether the indigenous product percentage
requirements set forth in subsection (c)(2)(B) of
such section 423 are economically feasible for
ethyl alcohol producers; and (2) if the assessment
is negative, recommend modifications to the
indigenous product percentage requrrements that
are consistent with the CBERA, will discourage
pass-through operations, and will not harm
domestic. producers of ethyl alcohol; and (3)
assess the potential effects of importing fuel
ethanol under the CBERA on U.S. fuel ethanol
producers. ' To comply with this request, the
Commission -"collected information on costs,
prices, alternatives, and outcomes. The staff also
reviewed and evaluated the existing data and
papers on this subject to better explain and clarify
the issues that have developed.. Further, the
- Commission developed a methodology that allows
the assessment of the effect on  U.S. and
Caribbean fuel ethanol producers of various
“indigenous feedstock requirements,” given
certain prices for the major ethanol feedstock.

' U.S. Customs letter to Stephen L. Urbanczyk, Nov.
19, 1985, (CLA-2 CO:R:CV:V/553849 HS).
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As a result, the report contains, by chapter,
the following information. The second chapter of
the study analyzes recent developments in the
Caribbean Basin sugar industry. It also discusses
sugar and molasses production and trade in the
CBERA countries as well as prices for these
products and the effect of changes in the U.S.
and EC sugar policies for sugar from this region.

Thé third chapter describes the Caribbean
Basin fuel ethanol industry, including a review of
exports to the United States, production’ costs,
and the production process. It also presents an
overview of the major countries either producing
or about to produce fuel ethanol. Information
concerning the size and status of two major
sources of non-CBERA hydrous ethanol—partially
distilled European surplus wine stock and excess
Brazilian stock—-rs also presented

The fourth chapter describes.the U.S.. fuel
ethanol industry .and its market, the use of
ethanol-blended  gasoline, . and gasoline
distribution .and marketing in the United States.
Total imports of fuel ethanol are also discussed,
as well as other competing octane enhancers and
future potential demand for fuel ethanol.

The ' fifth chapter presents the results of
calculations that related. the total cost and
projected 1mport quantities of CBERA | fuel
ethanol to various value-added "definitions’ and
vanous mdrgenous content requlrements

This analysis of various “value-added and

indigenous-content requirements was conducted

undeér the assumption that’ current conditions
would continue into the near future. In
particular, the report assumes that. crude
petroleum prices will remain at approximately.$20
per barrel, and that agricultural feedstéck (corn,
sugarcane, and molasses) will fluctuate seasonally
at or around their 1987-88.prices. The demand
for ethanol as a fuel is assumed to grow as ethanol
gains further acceptance by the gasoline
marketers. The actual demand for fuel ethanol
will depend on its price competitiveness, given the
relative price ranges of other gasoline extenders,
octane enhancers,and oxygenators, and the
wholesale price of gasoline. The study.does not
attempt to quantify changes in demand for
ethanol that would come from future mandated
ethanol use or future major environmental
legislation- that would modify the composmon of

‘the U. S gasoline supply



Chapter 2

The Caribbean Basin Sugar
Industry

Introduction

Sugarcane is the largest source of Caribbean
Basin indigenous feedstock that can be used to
make fuel-grade ethanol. Production of ethanol
thus far in the Caribbean has utilized relatively
small amounts of sugarcane, less than 5 percent.
However, while sufficient supplies of sugarcane
are available to provide feedstock for ethanol
production, the local and world demand for sugar
does affect Caribbean Basin ethanol producer's
feedstock cost and thus the feasibility of ethanol
production in the region.

The sugar industry is the largest employer and
one of the top five export industries in the
Caribbean Basin. The countries of interest in this
study are those sugar-producing countries in the
region that are eligible for duty-free entry of sugar
into the United States under the CBERA of
1983.7 Those countries are Barbados, Belize,
Costa Rica, the Dominican Republic, El Salvador,
Guatemala, Haiti, Honduras, Jamaica, Panama,?
St. Christopher-Nevis, and Trinidad-Tobago.
Data will be presented for these countries for the

rs 1980-88 (as available), covering the

ption of the most recent U.S. sugar quota
program, which began in October 1982, as well as
the inception of the CBI program.

Sugarcane cultivation and harvesting practices
among the CBI countries range from the
traditional hand-labor-intensive methods to more
modern, mechanized methods. Likewise,
processing facilities range from relatively modern
to those last modernized in the 1950’s.3

Production and processing costs for sugar
differ widely. throughout the Caribbean Basin.
The Dominican Republic and St.
Christopher-Nevis are two of the most efficient
sugar producers in the world, and sugar is the
most important commodity produced in these two
countries, as well as in Belize and .Barbados.
Most of the sugar produced and exported from

' The current CBI legislation provides specific duty-free
quotas for sugar from the Dominican Republic,
Guatemala, and Panama. All other CBi-eligible
countries already receive duty-free treatment under the
Generalized System of Preferences. These countries can
request duty-free quotas under the CBI.
2 Panama lost its quota allocation for sugar in the United
States in 1988 for political reasons. However, as it was
an important supplier for most of the period under
investigation, it will be discussed as a country with CBI
status.
3 United States and European Community Sugar Policy
the Caribbean Basin Initiative, a staff analysis
&red for Robert L. Thompson, Assistant Secretary
conomics, U.S. Department of Agriculture, April
1986, p. 9.

the region comes from the Dominican Republic
and Guatemala. For a more detailed discussion
of the sugar industry in these two countries and
other CBl-eligible countries, see app. D.

This chapter will present data on sugarcane
area and harvests in the Caribbean Basin, sugar
production and trade, sugarcane processing
facilities, molasses production and exports, and
sugar and molasses prices. Finally, the current
status of U.S. and European Community sugar
policies affecting the region will be discussed.
These factors all have a significant effect on the
production of fuel-grade ethanol in this region.

Sugar Production and Trade in
CBERA-Beneficiary Countries

Al sugar produced in the countries of the
Caribbean Basin is derived from sugarcane, a
perennial plant grown in tropical regions. In the
United States, sugar is produced from sugarcane
in Florida, Louisiana, Texas, Hawaii, and Puerto
Rico, and the remainder is produced from the
sugar beet, an annual plant, grown in more
temperate regions of the country (although sugar
beets are also grown in Texas).

Sugarcane usually takes about 3 years to reach
the first economically feasible harvest, and can be
harvested for several more years from the same
plants (called rattoon crops) before having to be
replanted. . The products derived from sugarcane
include raw sugar and molasses. Several types of
both products are available which differ either in
degree of processing or in sugar concentration.
For purposes of this discussion, the commercially
important raw sugar product is centrifugal sugar, a
primary product which is further refined after
export into" white sugar. Final (blackstrap)
molasses is the important molasses byproduct.

Sugarcane production.—The total harvested
area in sugarcane in the CBI-eligible countries has
averaged between 1.3 million and 1.4 million
acres from 1980-81 to 1987-88 (app. F, table
F-1). Approximately 30 percent of the total
acreage is in the Dominican Republic, whose
acreage declined from 464,000 to 420,000 acres
over the period. Guatemala, with about
14 percent, and Haiti, with about 10 percent,
account for the next largest sugarcane acreages.

Total sugarcane production has declined from
35.5 million short tons in 1980-81 to 31.2 million
in 1987-88. The Dominican Republic’s
production declined from 11.6 to 9.1 million
short tons, whereas production in Guatemala
increased from 6.1 to 7.3 million short tons.
‘Although third highest in sugarcane growing
acreage, Haiti ranks third lowest in sugarcane
production, as it has the lowest sugarcane yields
per acre of the CBl-eligible countries (about
one-fifth of the region’s average in recent years).

Sugar production.—Production of sugar by
CBl-eligible countries declined from 3.3 million
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short tons, raw value’, in 1980-81 to 2.9 million
short tons in 1987-88 (table F-2). The
Dominican Republic accounted for more than
30 percent of the total CBI sugar production
throughout the period, although its production
declined from 1.3 million short tons, raw value, in
1980-81 to 882,000 short tons in 1987-88.
Guatemala was the second largest producer, with
more than 20 percent of the total during the last
three crop years.

Domestic consumption in the CBl-eligible |

countries increased from 1.3 million short tons,
raw value, in 1980-81 to 1.6 million short tons in
1987-88.. The Dominican Republic and
Guatemala each accounted for about 20 percent
of the total Caribbean Basin consumption.

Sugarcane processing.—In 1987, a total of 95
sugarcane mills operated in these CBI-eligible
" countries (table F-3). Approximately 70 percent
of the mills are located in four countries—Costa
Rica, Guatemala, the Dominican Republic, and
El Salvador. The total daily processing capacity
of the 95 mills was 305,399 short tons, and the
same four countries accounted for about 70
percent of this total capacity.

Refined sugar capacity in the region is limited.
Only Costa Rica, El Salvador, Haiti, and
Trinidad-Tobago have such capacity. As a result,
much of the region’s needs for refined sugar are
met by imports; refined sugar consumption in this
region is generally lower than in most
industrialized nations. :

Sugar trade.—The United States is the most
important export market for Caribbean sugar.
However, the amount of sugar destined for the
United States has declined due to changes in the
U.S. sugar program (table F-4). For several of
the CBI-eligible countries, the Soviet Union also
has become an important destination for sugar.
The Soviet Union historically has imported large
amounts of sugar from Cuba, the largest producer
in the Caribbean, but it is increasingly taking
shipments of sugar from the CBI-eligible
countries. For example, the Dominican Republic
signed a contract with the Soviet Union in 1987
for the sale of 50,000 tons of sugar annually for 3
years at a guaranteed price.2 The EC was
another important export destination for certain
of these countries.

The United States was also the primary source
of imports of sugar for most of the CBI-eligible
countries (table F-5). However, such imports
were small and consisted of refined sugar, which

' The bulk of world trade is in 96-degree raw value
sugar. Sugar degrees are a measure of purity determined
by polariscopic test.

2 Ralph Ives and John Hurley, U.S. Sugar Policy; An
Analysis, U.S. Department of Commerce, International
Trade Administration, April 1988, p. 54.
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is consumed only in limited amounts in the CBI
countries. Most sugar consumed in the regionj
either noncentrifugal sugar or less refi:‘
centrifugal sugar, products not common in t
United States.

Most sugar exported by these countries
traditionally has been through preferential
arrangements with either the United States or the
EC. Any sugar not so exported enters the free
market, which is a residual market for sugar.
Most other countries of the world purchase their
sugar. from the free market. - It is this sugar
production for the free market that could be
diverted to the production of ethanol from
sugarcane. '

Information on net exports to the free market
shows that 9 of the CBI-eligible countries are net
exporters, with the Dominican Republic and
Guatemala the largest (table F-6).. The net
exports of the Dominican Republic declined from
874,000 short tons, raw value, in 1980 to
647,000 short tons in 1987, whereas those of
Guatemala increased from 231,000 short tons,
raw value, to 330,000 short tons during the same
period.

Three of the prewously discussed CBI-eligible
countries, Haiti, Jamaica, and Trinidad-Tobago,
were net importers of sugar from the free market
(table F-7). Two other CBI-eligible countries,
the Bahamas and Netherland Antilles, were also
net importers, but were not suppliers of sug
the U.S. market.

Molasses production. and exports.—Total
molasses production by CBl-eligible countries
declined slightly, from 1.3 million short tons in
1982-83 to 1.2 million short tons in 1987-88
(table F-8). The Dominican Republic and
Guatemala were also the largest producers of
molasses, with 27 and 25 percent, respectively, of
the total in 1987-88. For purposes of this study,
molasses is important as an alternative raw
material feedstock for ethanol production
(instead of sugarcane juice), and is currently used
for the production of beverage alcohol (primarily
rum) in many of these countries.

Information on exports of industrial molasses,
the grade most likely to be used for the
production of ethanol, is only available for a few
of the CBI-eligible countries (table F-9). As with
molasses production, these countries, the
Dominican Republic and Guatemala, were also
the primary molasses exporters. Total exports of
industrial molasses from the region declined
during 1982-83 to 1986-87.

Sugar and Molasses Prices

Although a more detailed analysis of the
effects of sugar and molasses prices—among ot
factors—on the feasibility of ethanol producb
by the CBI-eligible countries will be presen
later, some historical data on these prices are




presented here as an introduction. The trends in
sugar prices are affected significantly by the sugar
policies of both the United States and the EC.

Sugar prices.—There are two separate series
of prices for raw sugar. The first is world prices,
which tend to reflect the overall supply and
demand conditions of the world sugar market.
Yearly average world prices displayed dramatic
declines during 1980-82 (table F-10) as
production levels increased in most of the world.
World prices continued declining through 1985,
then began an upward trend in 1986 that has
continued through to the present. Some of this
increase in price resulted from adverse weather
conditions affecting levels of production, but the
increase also reflects production cutbacks that
occurred in many countries faced with reduced
allocations of the U.S. sugar quota.

U.S. sugar prices followed the decline of
world sugar prices during 1980-82, albeit at a
much higher level. However, with the initiation
of the most recent U.S. sugar price-support
program in October 1982, prices were maintained
at relatively high levels through 1988. It is this
higher U.S. price, ranging from over two times to
about five times the world price, that the
CBI-eligible countries receive for their sugar
exports to the United States. Some of these
countries receive similarly high prices on their
exports to the EC.

Molasses prices.—Information on molasses
prices is presented here on the basis of U.S. (New
Orleans, Louisiana) prices, a representative price
the CBI-eligible countries would receive on their
exports to the United States. During 1980-82,
these prices followed the same trend as sugar
prices (table F-11)—initial decline with increases
in subsequent years as U.S. sugar prices
stabilized. The changes in U.S. molasses prices
were more dramatic than those in U.S. sugar
prices.

U.S. and EC Sugar Policies

The most important aspects of EC and U.S.
sugar policies with regard to the Caribbean Basin
producers were the CBI program of the United
States and the Lome Agreement of the EC.

U.S. sugar policy.—The main objective of
U.S. sugar policy is to protect U.S. sugar
producers from long periods during which world
sugar prices are below U.S. production costs.
Import fees, duties, and guotas are the primary
tools used to maintain domestic sugar prices at
levels above world equilibrium prices.

The Agriculture and Food Act of 1981
mandated price supports for raw cane sugar
through the 1985-86 crop year. The annual loan
rates increased from 16.75 cents per pound to
18.0 cents per pound in 1985-86. The price of
sugar produced from domestically grown sugar

beets was supported at such a level as determined
by the Secretary of Agriculture to be fair and
reasonable in relation to the loan level for raw
cane sugar. Initially, the price-support program
was protected with import fees and duties.
However, in May 1982, when the world raw sugar
price fell below 9 <cents per pound,
country-by-country quotas were established to
protect the domestic sugar producers from the
imports of cheaper foreign sugar.

Since the establishment of these quotas, sugar
production in the United States has remained
relatively stable, at about 5.9 million short tons.
However, during 1982-87, high fructose corn
sirup (HFCS) consumption increased from 3.1
million to 5.8 million short tons and sugar
consumption decreased from 8.6 million to 7.6
million short tons, refined value. Thus, import
quotas have been reduced to keep the supply of
sugar at a level that provides a domestic price
which discourages forfeitures of sugar to the
Commodity Credit Corporation (CCC). The total
U.S. sugar import quota was lowered from 2.654
million short tons, raw value, in 1983 to 1.001
million short tons, raw value, in 1987.

The rise in production of HFCS in the United
States and the displacement of sugar by HFCS in
some uses (i.e., soft drinks) has not only affected
the demand for sugar, but also the supply of
ethanol. The increased investment in corn
milling capacity has increased U.S. capacity to
produce ethanol. The steady demand for HFCS
and the demand for byproducts of the corn
milling process has probably lowered the average
cost of ethanol in the United States.

The Food Security Act of 1985 left the major
sugar provisions of the Agriculture and Food Act
of 1981 generally unchanged. During the
1986-87 to 1990-91 crop years, the loan rate for
raw cane sugar has been set at no less than 18.0
cents per pound. . A market stabilization price
(MSP), the domestic raw sugar price needed to
minimize the risk of sugar forfeitures to the CCC,
of about 21.5 cents per pound will be needed to
defend an 18.0-cent loan rate. The loan rate is
evaluated each fiscal year and can be raised by
the Secretary of Agriculture if there are changes
in the cost of sugar products, sugar production
costs, or other circumstances affecting domestic
sugar production.

The most important difference between the
1981 and 1985 Acts is that the program must now
be run at no cost to the Government. That is, the

- President is required to use all authorities

available, as necessary, to enable the Secretary of
Agriculture to operate the sugar program at no
cost by preventing the accumulation of sugar
acquired by the CCC. The implication for the
1986-87 to 1990-91 crops is that sugar supplies
from the world market will be restricted to levels
that would prevent additional forfeitures of sugar
to the CCC. The 1988 U.S. sugar import quota
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was set at 1.055 million short tons, raw value,
plus 2,000 short tons of specialty sugar imports.

The most important provision of the CBI to
the sugar-producing countries of the region
discussed above is the duty-free entry of sugar
into U.S. markets. Although most of these
sugar-producing countries already received
duty-free status under the Generalized System of
Preferences, the CBI set new duty-free sugar
quotas for the Dominican Republic, Guatemala,
and Panama.’

Information presented in table F-12 shows
the historical allocations of the U.S. sugar quota
to CBI-eligible countries. As a result of the
overall quota reductions, individual allocations
that are made on a percentage of the quota have
been reduced. The CBI-eligible countries as a
group represent approximately 34 percent of the
total quota in each year.

EC sugar policy.—Since 1968, the EC has had
a Common Sugar Policy (CSP) system supporting
the price of sugar produced in the EC .within
production quota limits, providing export
subsidies for sugar produced within those quotas,
and restricting imports through a system of
variable import levies. Following the
implementation of the CSP, EC sugarbeet acreage
and sugar production increased substantially as
growers adjusted to the production incentives
(sugarcane does not grow in the EC). By the
mid-1970’s, the CSP had encouraged significant
growth in EC sugar production and the EC
became a net exporter of sugar to the world
market. Both the CSP and the U.S. price-
support programs are often named as being at
least partially responsible for the generally low
world sugar prices during the last decade.

The CSP provides for guaranteed prices and
export refunds for all sugar produced within “A”
and “B” quotas. The base quota “A” is
approximately the amount of sugar expected to
be consumed in the EC. A supplemental quota
“B” is defined simply as a percentage of the “A”
quota. Sugar produced in excess of these quotas

V Caribbean Basin Initiative, staff analysis for Robert
Thompson, USDA, April 1986, p. 1.

is termed “C” sugar and may not be sold in the
EC, nor is it eligible for export subsidies. All “A”
and “B” quota sugar is assessed a coresponsibility
production levy of 2 percent; “B” quota sugar is
assessed an additional production levy of 39.5
percent. These production levies are used to
finance export refunds. These CSP provisions
expired in July 1986; however, the CSP was
extended for 5 years, with these quota and price
levels remaining in place for 2 years.

The CSP has been revised several times since
its inception in 1968. The revisions resulted in
increases in the aggregate production quota and
price-support levels, and were followed by
increased EC production and exports. Beginning
in 1981-82, the EC modified the CSP by
increasing producer levies and reducing the “B”
quotas in an attempt to reduce budgetary outlays.
Production and exports have declined since these
modifications became effective. The extension of
the CSP means that the EC will continue to be a
large exporter of sugar for another $ years.

The enlargement of the EC in 1973 (the
addition of the United Kingdom, Denmark, and
Ireland) substantially expanded the domestic
market for EC-produced sugar, but also obligated
the EC to import 1.4 million metric tons, raw
value, of cane sugar annually from former
commonwealth countries in the Atlantic,
Caribbean, and Pacific (ACP) regions that are
signatories of the Lome Agreement. This ACP
sugar receives the intervention price and is not
asséssed production or import levies. The EC
exports'a corresponding tonnage of white sugar
each year to the world market at world market
prices. The further enlargement of the EC in
1986 (adding Spain and Portugal) also expanded
EC production and consumption levels, but has
not resulted in any significant changes in the CSP.

The information provided in table F-13
provides the latest available information on
allotments of the EC sugar quota to CBIl-eligible
countries that are also eligible as ACP exporters
to the EC. As the total quota amount remains
stable from year to year, it is expected that these
allotments from 1984 should be close to those of
the present year. '



Chapter 3
CBERA Fuel Ethanol Industry

Introduction

This chapter describes the Caribbean Basin
fuel ethanol industry, including a review of
exports to the United States, a summary of the
production process, estimates of production costs
associated with these facilities, and summaries of
the industries in the major CBI countries with fuel
ethanol production capacity. The Caribbean
Basin fuel ethanol industry consists of two distinct
groups—hydrous ethanol dehydration facilities
and full fermentation, distillation, = and
dehydration plants. The fermentation segment of
the industry uses agricultural feedstocks, primarily
sugarcane juice and molasses. The fuel ethanol
industry in the Caribbean Basin began as a result
of the high gasoline prices during the late 1970's
and early 1980°’s and various U.S. Government
incentives designed to promote the use of ethanol
as a gasoline substitute/extender. Congress added
impetus by enacting the CBERA in August 1983,
which provided preferential tariff treatment to
assist the development of stronger economic
bases in Caribbean Basin nations.

According to industry sources, however, U.S.
statutory provisions designed to encourage U.S.

Table 3-1

investment in the Caribbean area during the past
few decades were subsequently repealed at the
behest of U.S. domestic interests. As a result,
Caribbean Basin investors have become reluctant
to take advantage of any new U.S. economiic
incentives such as the CBERA without additional
assurance that the incentives or special access will
not be terminated and the facilities rendered
economically non-viable.

At present, there are fermentation and
dehydration facilities capable of producing
fuel-grade ethanol with a total daily capacity of
about 858,000 gallons of fuel ethanol in CBERA
countries. Of this capacity, about 358,000 gallons
is currently not operational.? Capacity of the
plants (fermentation or dehydration) is given on a
daily basis rather than an annual basis because
most plants, especially the fermentation plants,
operate only during the harvest season, which
may last from 90 to 180 days. Even during this
time, the plants run sporadically. During this
investigation, it was also found that dehydration
plants operated sporadically during the year.

The following table is a summary of the major
fuel ethano! plants in the Caribbean Basin by
country with the approximate daily capacity.2

' Compiled from Commission questionnaires and public
submissions.
2 Ibid.

Major CBERA fuel ethanol plants: Name, production process, and daily capacity, by country

Operational Production process
: Dally
Country Plant (YIN) Fermentation Dehydration capacity
(1,000
gallons)
CostaRica.......... Taboga! Y X X 42
. CATSA! Y X X 64
Punta Morales’ Y X 64
Jamaica ............ Petrojam' Y X X 156
Tropicana’ Y X 64
Bahamas ........... Allied Ethanol N2 X 130
U.S. Virgin Islands ... CFC! N2 X 156
El Salvador ......... Ei Carmen Y X X 32
LlaCabana .......... Y X X 32
Guatemala .......... El Palo Gordo Y X X 46
Haitl ............... HASCO N X X 72
858

tal .............
ﬁmpt from indigenous content requirements until Jan. 1, 1990.
2

ant not completed.



U.S. imports of fuel ethanol eligible for-

duty-free entry under the CBERA began in 1985.
From 1985 through September 1988, CBERA
imports have been less than 4 percent of U.S.
consumption.  During 1985-87, fuel ethanol
imports from CBERA-beneficiary countries
increased from 23.2 million gallons to 29.5
million gallons, as shown in the following
tabulation:1

Quantity Value
Year (1,000 gallons) (1,000 dollars)
1985 ......... 23,226 21,859
1986 ......... 28,563 27,669
1987 ......... 29,468 28,755
Jan.-Sept.—
1987 ....... 20,231 19,203
1988 ....... 11,893 12,757
From 1985 through September 1988,

approximately 68 percent of the fuel ethanol
imported from the Caribbean Basin countries was
produced from surplus wine alcohol. In 1988,
U.S. imports of CBERA fuel ethanol are
expected to be less than 15 million gallons.
Increased production costs for CBERA
producers, combined with current low wholesale
gasoline prices, limited exports to the United
States in 1988. Historically, CBERA exports
entered the United States through East Coast,
West Coast, and Gulf Coast ports. According to
Commission questionnaire responses, nearly all
imports of CBERA fuel ethanol in 1987 entered
in Louisiana, Virginia, and Maryland.

Process Description

The Caribbean Basin ethanol industry had its
origins in the rum industry. Ethanol produced for
rum is fermented slowly, and the procedure is
slightly modified by each distillery so that their
rum has a unique flavor. The same equipment
and procedures can be used to make hydrous
ethanol in larger commercial quantities for
nonbeverage use. The major difference for the
nonbeverage producer is the need to increase the
level of production to make nonbeverage hydrous
ethanol production economically feasible. This is
achieved by increasing the fermentation rate
(thus reducing the fermentation time) and by
making no attempt to distill a palatable product.
The. power system might also be modified
depending on the energy requirements of the
system.

A typical distillery using sugarcane is based on
a multiprocess operation, which can be divided
into five phases—feedstock (mash) preparation,
mash fermentation, yeast recovery, distillation,

' Data obtained from Commission questionnaires and
official statistics of the U.S. Department of Commerce.
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and dehydration. For a more detailed

explanation of these phases, see app. E.

Caribbean Ethanol Production Costs

U.S. and Brazilian engineering companies
have built a number of production facilities in the
Caribbean Basin and some have presented to us
detailed cost analyses for the operation of these
plants. Once the feedstock (e.g., molasses,
sugarcane juice, or hydrous ethanol) reaches a
fermentation distillation unit or .a dehydration
unit, most onsite costs other than energy costs
would be comparable for similar sized plants
throughout the Caribbean Basin. The following
tabulation gives representative Caribbean Basin
cost estimates (cents per gallon) for operating a
full fermentation plant and a dehydration plant,
each with an annual capacity of 20 million
gallons.2

Facllity
Costs Fermentation Dehydration
Feedstock' ......... 84 - 140 60 - 80
Operationz ......... 30 - 42 22 - 30
Total Productlion®.... 114 - 182 82 - 110
Capital ............. 10 - 15 2-4

' The fermentation feedstock cost of 84 cents per gallon
assumes the world price of sugar is 6 cents per pound;
while the fermentation cost of 140 cents per gallon
assumes the world sugar price is 10 cents per poun

2 Fermentation costs include fermentation, distillation,
and dehydration. Dehydration costs include rectification
and dehydration.

3 These numbers have been constructed by the
Commission staff and do not reflect the production costs
of any individual producer. Total production cost might
not total since companies having access to low-cost
feedstock do not necessarily have the lowest production
cost.

Larger plants would exhibit increasing returns
to scale. For a full fermentation distillation plant,
the per-gallon production costs could be
decreased by maximizing capacity utilization.

While the processes of fermentation,
distillation, and dehydration are well understood,
there are institutional and structural cost
considerations that strongly influence the total
cost of Caribbean Basin fuel ethanol from any
particular plant. In the Caribbean Basin, there is
no one overall cost of production.

Feedstock costs, whether indigenous or
foreign sourced, are the highest and most variable
costs in producing fuel ethanol. For example, in
a study by the Sugar Industry Research Institute
of Jamaica, it was shown that within Jamaica, per
acre production costs of sugarcane can vary from
one region to another .by nearly 46 percent.?
When using sugarcane as a feedstock, Py

2 From questionnaire responses and conversations wWilW
engineering companies familiar with the industry.

3 Z.H. Summers, Sugarcane Production Cost in
Jamaica, 1986 crop year.



world price of raw sugar (relative to the price of
gasoline) can be considered as the opportunity
cost of sugarcane. The world price of of raw
sugar, however, is influenced significantly by
production quotas, import quotas, weather, and
environment. The world price of gasoline has
also changed in recent years. During 1984-85,
when sugar prices were low (3 to 4 cents per
pound) and gasoline prices were high (over $1.15
per gallon) many Caribbean ethanol plants were
contemplated. It was thought that it would be
more profitable to use sugarcane to make ethanol
than to make sugar. By the middle of 1988, the
price of gasoline had fallen significantly, and the
world price of sugar had increased from 4 cents
per pound to between 8 and 14 cents per pound.
Responses to the Commission’s questionnaire
indicated that the percentage of total production
costs attributed to feedstocks during 1985-88
varied pgreatly depending upon the type or
combination of feedstocks used.

Molasses, although only a byproduct of sugar
manufacturing, is sold in a number of markets,
such as animal feed and rum distilling. Although
the price of molasses follows trends similar to the
world sugar price, it is currently more directly
influenced by the price of alternative animal feeds
and the demand for rum. Any attempt to make
large quantities of ethanol from molasses would
substantially increase the price of molasses. In
1987-88, total molasses production by
CBI-eligible countries was approximately 1.2
million short tons. Assuming 75 gallons of
ethanol are produced from one ton of
(blackstrap) molasses, then CBI-eligible countries
could produce at most 90 million gallons of
ethanol from indigenous molasses. However, the
increased demand for molasses would
substantially increase the price of molasses and
limit its use as a feedstock for ethanol.

After the cost of feedstock, a second
important factor is the energy needed to operate
the facility. Since most distilleries in the
Caribbean Basin are associated with sugar mills,
they have the potential to be energy efficient
through the use of waste materials for fuel during
part of each year. When cane is harvested, the
residual “bagasse” is processed at the mill and
burned to supply all the power and steam. When
the harvest season begins, commercial fuels such
as oil or coal may be used to start the mill, but
after that period bagasse is the major power
source. In some cases, bagasse stored from a
previous season may also be used. An efficient
fermentation distillation unit associated with a
mill could use the mill’s bagasse-fueled power
plant. One limitation to this approach is the fact
that cane must be processed within hours of
harvest, so the sugar mill operates only as long as
cane is being cut. There are periods during the
harvest when the plants will operate 24 hours per
day. The harvest season for cane usually runs 3

to 6 months, beginning in January and extending
into May or June. A company operating a
fermentation-distillation facility through the year
would have to buy fuel and thus incur higher fuel
costs. Some mills, however, have recently
installed a machine to compress and dry bagasse
to lower their fuel costs and extend use of the
fermentation-distillation plants. In response to
the Commission’s questionnaire, fermentation
facilities reported that energy costs accounted for
little or no percentage of overall production costs,
and dehydration facilities reported that energy
costs averaged 10 to 15 percent of production
costs. It must also be noted that many plants
operated sporadically during this period, a
behavior that tends to increase their overall
production costs.

A third important variable in constructing a
cost estimate for Caribbean ethanol is inland
transportation. A distillery located near a cane
mill is not likely to be located near a port,
railroad system, or modern road system.
Transporting imported molasses or hydrous
ethanol to the mill and the finished product from
the mill to a separated dehydration plant, or to a
portside storage facility, would add approximately
one to two percent to overall production costs.

A fourth important consideration is the
availability of offsite storage and handling
facilities. A company’s fixed cost would vary
depending on the construction costs and type of
financing used to build facilities such as portside
storage tanks and loading equipment, and to
obtain access to docks that service oceangoing
tankers.

Country Summaries

Costa Rica.'-In Costa Rica, the sugar,
molasses, and ethanol producers are members of
the Liga Agricola Industrial de la Cana de Azucar
(LAICA), a nonprofit organization that is
authorized by Costa Rican law to market all the
sugar, ethanol, and molasses produced in the
country. The board of this organization is
composed of 6 elected representatives of the
industry’s 21 sugar mills and 8,000 independent
sugarcane growers, and 2 representatives
appointed by the government. Proceeds from the
sales of anhydrous ethanol, as well as all proceeds
from the sales of sugar and molasses, are
combined by LAICA in a common pool and then
distributed to all mill owners and growers
according to the content of sugar or sugar
equivalence they have contributed to LAICA. In
keeping with their main directive, to ensure the
maintenance of a viable, social as well as financial

' Much of the information in this section was obtained
from Commission questionnaires and from interviews
with company, LAICA, and Costa Rican government
officials by the Commission during inspectior: of Costa
Rican plants.
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equilibrium between mill owners and growers,
LAICA has proceeded to diversify Costa Rica’s
surplus sugarcane production into a viable ethanol
industry through financing, contracting to
purchase equipment, and constructing new
facilities.

There are currently three facilities in Costa
Rica that are capable of producing fuel-grade
ethanol (anhydrous). Two of the facilities,
CATSA and Taboga, are full fermentation,
distillation, and dehydration plants annexed to
sugar mills, and a third, located at Punta Morales,
is a dehydration plant.

There is also a government-owned distillery,
Fabrica National de Licores (FNL), which has a
daily production capacity of potable hydrous
ethanol of approximately 11,000 gallons.
However, it is not considered to be a cost

- efficient source of hydrous ethanol because of its

relatively high production costs due to its

dependence on molasses as a feedstock and fuel

oil as a source of energy.

The dehydration facility at Punta Morales is
owned and operated by LAICA on behalf of the
mill owners and growers. It was built at their raw
sugar terminal, which has a deep-water (40-ft)
channel and attendant  port facilities.
Construction of the ethanol facility, which used
Brazilian equipment and technology, was
completed in June 1986, when operations began
with a daily production capacity of 64,000
gallons. Included in this construction were the
attendant pipelines, pumps, and day tanks, four
storage tanks for anhydrous ethanol (total
capacity of approximately 4 million gallons), and
one storage tank for the feedstock (capacity of
approximately 2 million gallons), which had a
total cost of more than $6 million. Recently,
LAICA decided to add a rectifying tower at the
facility to process the lower quality hydrous
alcohol (around 165 proof) currently available in
the market, especially from Europe. The facility
it is expected to be completed by February 1989
at a cost of approximtely $1.0 million.

The CATSA facility is temporarily owned by
FINTRA, a holding company, until June 30,
1989, when it will be sold to Costa Rican private
cooperatives. It was designed and supplied by
CODASTIL (Brazil) for approximately $15
million (using the exchange rate for 1979).
Construction was completed in 1979. The plant
began producing fuel ethanol in 1981 and
produced sporadically until 1982. The plant was
shut down until 1985, when it was reopened to
produce fuel ethanol for export markets. The
facility has an output capacity of 64,000 gallons
per day of fuel-grade ethanol. However, the
plant is only operated during the Zafre, the
sugarcane harvest season, which runs from
January through mid-April. During this period,
the plant has readily available feedstock
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(sugarcane juice or molasses) and energy
(bagasse). The entire facility employs
approximately 1,000 to 1,500 workers, of which
500 are permanent and the remainder are
seasonal (cane cutters).! The facility is located
about 130 kilometers from Punta Morales, the
main terminal for sugar and alcohol exports.

The Taboga facility, located only 50
kilometers from Punta Morales, is privately
owned and was built in 1985 with Brazilian
(Zanini) technology and equipment at a cost of
approximately $3 million. The facility has a fuel
ethanol output capacity of 42,000 gallons per
day. It has produced ethanol (hydrous and
anhydrous) only during the harvest season in
1986 and 1988. The entire facility employs
1,700 to 2,000 workers, of which about 400 are
permanent and the remainder are seasonal (cane
cutters):2  This facility has installed closed
fermentation tanks to improve its yield of ethanol
and machinery to dry and compress bagasse to
extend its operational period . The closed tanks

-enable the facility to obtain 1 percent more yield

by washing the carbon dioxide gas, which
contains ethanol vapors. The installed machinery
that uses the “Bagatex” process for drying
bagasse could provide fuel for the dehydration
boilers during the off season and allow the plant
to produce ethanol using blackstrap molasses
produced at Taboga.

In accordance with their mandate, LAICA is‘
constantly trying new ways to increase the
efficiency of these plants and maximize the return
on their products for the mill owners and cane
growers. As a result, LAICA has stated that they
will build a large storage tank for molasses at
Punta Morales to be used as a possible feedstock
for their fermentation facilities. In addition,
LAICA is exploring the feasibility of increasing
the efficiency of the boilers at Taboga and
CATSA to increase the volume of surplus
bagasse, which can be then dried for use in the
off season in order to continue the production of
ethanol from molasses. LAICA is also
experimenting with -different variations of
sugarcane to increase fermentable sugars and
bagasse yield. Altogether, the Costa Rican sugar
industry has invested more than $22 million in
this diversification program and appears to be
committed to it for the future.3

Jamaica.A—There are currently two
companies in Jamaica that are able to dehydrate
wet ethanol—Petrojam, a Jamaican corporation
and Tropicana, a U.S. corporation. The
Jamaican Petroleum Company (Petrojam) has

! Information obtained from questionnaires submitted to

;he Commission and submissions to the Commission.
Ibid.

3 Testimony of Mr. Anthony Hogan at the Commission 4

hearing, Oct. 27, 1988.

4 Much of the information here was obtained by the

Commission during an official trip to this country.



two facilities with a total daily capacity of 156,000
gallons. Both are located at the company's
petroleum refinery on Kingston Harbor. As a
consequence, the facility has access to storage
and harbor loading facilities that are already in
place. If needed, Petrojam could move the
smaller unit to their newly acquired mill and
distillery at Bernard Lodge, which is 14 miles
outside of Kingston. At present neither
dehydration unit is equipped with a rectifier,
which is needed to process low-quality hydrous
ethanol. To date, the Petrojam dehydration
facility, which employs 29 workers, has not
processed any commercial. quantities of surplus
wine alcohol, but has used mainly hydrous
ethanol from other CBI countries.

Tropicana has a dehydration unit with a
capacity of 64,000 gallons per day that is also
" located next to a private storage depot and
situated near Kingston Harbor. It rents storage
and loading facilities from the depot in addition
to buying its fuel from the depot to operate the
plant. The facility is equipped with a rectifier and
is able to process low quality hydrous ethanol.
The facility has used European surplus wine
alcohol as well as hydrous ethanol from CBI
countries. The plant employs 35 workers and
buys materials and utilities from the local market.
The plant earns $10 million per year in foreign
exchange for the Jamaican Government. In
1987, since all cane production was devoted to

gar, there was no acreage available for ethanol.

In addition to their dehydration facilities both
companies have leased sugar estates that the
Jamaican government had previously closed
down. Petrojam is developing one estate,
Bernard Lodge in Jamaica, and another estate in
Belize. When fully operable, these two estates
could cultivate approximately 12,000 acres.
Bernard Lodge currently has approximately 3,000
acres under cultivation and expects to start
harvesting in the 1988-89 crop year. The Lodge
directly employs 600 workers and supports a
number of farms that bring their cane for
processing at the mill. - The private farms employ
approximately 1,000 workers (cutters), while the
estate supports another 500 workers, who follow
"and support the cutters. Bernard Lodge was
equipped with a mill and a fermentation
distillation unit. The equipment, however, was
old, and Petrojam had to invest a substantial
amount of money to refurbish the mill and repair
the irrigation system. Although hurricane Gilbert
did not inflict structural damage to the factory,
salt carried in by the winds may have damaged
the plants internally. This may in turn reduce the
sugar yield per ton of cane.

Tropicana also purchased a sugar - estate,
uckenfield, that contained 4,000 acres and had
E own sugar mill. This-estate directly employs
00 workers and indirectly supports another

1,000 workers employed by private farmers. The
company has invested $6 million in restoring the
fields and the mill.  However, the mill was
directly in the path of hurricane Gilbert, and it
suffered some structural damage. The crop also
was soaked with salt water carried in by the
winds. The estate will nevertheless begin
harvesting in the 1988-89 crop year. ‘

When fully operational such integrated fuel
ethanol plants offer the best opportunity to

" consistently obtain feedstock below world prices.

However, to produce large quantities of ethanol
from CBI feedstock during 1987-88, these
companies had to purchase molasses at basically
the world market price. In 1988, the landed
price of molasses in the Caribbean of $80.00 per
ton, which is equivalent to approximately 47 cents
per gallon. Molasses has a lower concentration of
sugar than sugarcane juice, therefore more
molasses is required to produce a gallon of
ethanol. Since approximately 2.26 gallons of
molasses is required to produce 1 gallon of
ethanol, the cost of molasses feedstock was $1.06

-per gallon of ethanol.

Even in the near future, an integrated facility
might have to purchase some of its feedstock.
The reasons for this are found in the social
structure of cane producers and in the relation of
sugarcane to the Jamaican economy.

U.S. Virgin Islands.'—Currently, there is no
production of fuel-grade ethanol in the U.S.
Virgin Islands. Chemical Fuels Corp., VI

" (CFC,VI), which is a subsidiary of Keller

Corporation, Inc., is constructing a dehydration
facility with a daily capacity of 156,000 gallons on
St. Croix. As of November 1988, the plant was
approximately 90 percent completed. There are
also two other facilities capable of producing
ethanol, a distillery (Cruzan) and a small
dehydration facility. These two facilities,
however, are not considered to be viable sources
of anhydrous ethanol because of their higher
production costs and smaller capacities.
According to an official at CFC, VI, officials of
the dehydration facility received an - offer to
purchase some of their equipment, the molecular
sieves, for CFC’s facility. The purchase never
took place and the dehydration facility reportedly
has not produced any ethanol since that time.

The facility under construction by CFC,VI on
St. Croix was purchased from a Brazilian firm,
Zanini, which has sold similar units to other firms
in the Caribbean. The facility consists of two
distillation columns and adjacent stripper columns
with a small storage tank for cyclohexane and a
number of daily storage tanks. The site for this

! The information presented in this section was obtained
either from the Commission questionnaire submitted by
Chemical Fuels Corp., VI or from interviews with
company officials during an official trip by the
Commission to the plant.
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facility was leased from Martin Marietta Corp.:
and is located on the site of their closed alumina
plant. As a result, the basic infrastructure, such
as storage and port facilities, boilers, and
desalinization unit, are already in place to support
this operation. The firm has already refurbished
two 7-million-gallon storage tanks and reactivated
an oil-fired boiler and a desalinization unit.

At the present time, the firm has not decided
when to begin the final phase of construction.
Approximately 3 to 4 workers are employed at
the site during this time. According to a company
spokesman, efforts have been made to secure
contracts for wet ethanol, mainly from European
sources, at reasonable prices, without any
success. . In addition, the material available at
lower prices is of such low quality and ethanol
content that it must be run through a rectifier to
remove impurities before it can.be run through
the dehydration unit. Since this facility does not
have a rectifier, a decision must be made to either
add a new column or modify one of the existing
columns. This decision could add about 14 cents
per gallon to their production costs, which would
-further increase the price of their anhydrous
ethanol.

Because of these reasons, the future of this
project remains unclear. According to the firm’s
spokesman, the dehydration facility was to begin
operating as soon as it was completed and thus
generate sufficient capital ‘to build the full
fermentation unit, which would use raw material
(e.g., sugarcane juice or molasses) from CBI
countries. - This would result -in increased
~ employment at the plant. : ‘

Bahamas.'—The fuel ethanol plant currently
under construction on Grand Bahama Island by
Allied Ethanol was; designed and is being built
under the- supervision of Butler Research
International. The principals involved .in this
plant to be owned and operated by Allied Ethanol
include Burton Josephs . of Minneapolis,
Minnesota and Burt Turner of Baton Rouge,
Louisiana. In addition, there are Jamaican-origin
interests in Allied Ethanol who have not as yet
made their identities known. These Jamaicans
had originally planned to construct - this fuel
ethanol facility in Jamaica; however, other
interests were able to amass the necessary capital
to build the second Jamaican fuel ethanol facility

"in Jamaica before the financing for the Allied
Ethanol plant was completed.

The facility with a daily capacity of 134,000
gallons is located on the south end of Grand
Bahama Island and consisted in 1988 of a
complete azeotropic distillation unit and three
incomplete storage tanks. In their condition at
that time, it would take approximately 16 weeks

! Information pre'senled here was obtained by the
Commission on an official trip to this country.
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- for sugar,

for those tanks to be completed once the
construction work was restarted.

The facility itself sits on land leased fro,
South Riding Point Holding Limited (SRPHL), a
holding company that operates a small,
deep-water harbor facility at the south end of
Grand Bahama Island. Allied Ethanol has
arranged for the SRPHL facility to obtain and
provide potable water, electricity, and all other
necessities of operation, as- there is no
infrastructure available at that location on Grand
Bahama Island. SPRHL has also arranged to
provide Allied Ethanol with the necessary port
facilities to handle exports of fuel ethanol, as well
as any imports of wet ethanol to be used as
feedstock for the distillation facility. The port
currently handles operations of the Burma Oil
Co., also now owned by a holding' company,

- BURMPAC.

The Allied Ethanol facility was supposed to
have been completed and brought onstream
January 1, 1988. However, a disagreement with
the subcontractor engaged to construct the three
storage tanks for the ethanol has remained
unresolved. Several industry sources have stated
that they believe there will be no resolution of this
problem until the question of domestic

content is resolved in the U.S.. Congress and

" Allied Ethanol is assured that the plant will be

able to function profitably. At least initially ‘

facility -~ would be strictly an azeotr
dehydration plant.

Other countries.—In addition to the
Caribbean Basin fuel ethanol plants
grandfathered under the existing congressional
legislation, there are facilities capable of

producing anhydrous ethanol in El Salvador and
Guatemala. El Salvador is reported to have
progressed the most.in developing a fuel ethanol
industry.2- The first fuel ethanol facility built in El
Salvador was completed in 1983 at the El Carmen
Sugar - Mill, with a capacity of approximately
16,000 gallons per day. The capacity at this
facility has recently been increased to
approximately 32,000 gallons 'per day. In
addition, the construction of three other facilities

. culminating with the recent initiation of a new

facility at La Cabana Sugar Mill with a capacity of
approximately 32,000 gallons per day, would
bring the Salvadoran fuel ethanol capacity up to
96,000 gallons per day.3 Despite this continuous
increase in capacity, problems with U.S. quotas
reduced availability of molasses,
aprolonged  drought during - 1987, and
construction work being done at various facilities
all contributed to declining fuel ethanol output

' Memorandum from Fransico Arechega, industry

expert, to Eric Vaughn, President of the Renewable
Fuels Association, dated Nov. 11, 1988; submitted ab
an appendix to the post-hearing brief of.the Renewabl
Fuels Association.

2 Ibid.

<



during 1987.1 It is expected that El Salvador will

pass legislation pertaining to a national alcohol

fuel policy by the end of 1989. Once this
legislation is approved, it is expected that most of
their fuel ethanol production will be consumed
domestically.

Guatemala is the largest producer of cane
sugar in Central America, with 19 functioning
sugar mills, but has thus far not actively embraced
a policy of encouraging the development of a fuel
ethanol industry. Of the 19 sugar mills, only one
has the ability to produce ethanol. The El Palo
Gordo Sugar Mill has a full fermentation facility
that came onstream during 1987 with a capacity
of about 46,000 gallons per day. This plant has
available the longest number of days of operation
of any plant located in Central America,
approximately 180 days per year. At full
capacity, which rarely occurs in the fuel ethanol
industry, this plant can produce about 8 million
galions of fuel ethanol per year.2 According to
industry sources, the El Palo Gordo facility is
privately owned and, as a result, ethanol is
produced to maintain the owner’s options and
maximize profits. This country has the possibility
of greatly increasing its fuel ethanol capacity if
given sufficient incentive and clear policies from
the Guatemalan and U.S. Governments.

There have been sales of hydrous ethanol
from Guatemala to the Costa Rican firm LAICA
(within the requirements of the CBERA domestic
content requirement that the fuel ethanol be
produced from Caribbean sources),® reportedly
so that Costa Rican sugarcane could be used to
produce sugar instead of being diverted from
sugar production to be processed in the
fermentation plant for fuel ethanol. These sales
were made despite the reportedly high price paid
by the Costa Rican fuel ethanol producers for the
hydrous ethanol because of the increase in the
market price obtained by the Costa Ricans for
their sugar.

Honduras currently does not have any fuel
ethanol plants, although there are eight operating
sugar mills. Although the Government of
Honduras does not have a policy regarding fuel
ethanol as in Guatemala, there is ample sugar
production to support a fuel ethanol industry.4

In Haiti, a privately-owned sugar processor is
planning to restart its ethanol production in early
1989. The Haitian American Sugar Company
(HASCO) has a three-year old fermentation plant
with a daily capacity of 36,000 gallons and

! Ibid.

2 Ibid.

3 Written response from Mr. Hogan, Hogan &
Company, Inc.

4 Ibid.

an additional dehydration unit with a daily
capacity of 36,000 gallons to upgrade hydrous
ethanol. It is doubtful, however, that fuel ethanotl
will be exported to the United States soon
because of the current requirements. Efforts are
underway to use gasohol in the Haitian market.5

Alternative Sources of Wet Ethanol

European wine alcohol.—The primary
feedstock used by the Caribbean ethanol industry
to produce the nonindigenous portion of their
fuel ethanol for export to the United States has
been surplus European wine alcohol, the
European “wine lake.” This resource, consisting
of distilled wine and wine “must,”8 originated as a
consequence of the European Community’s
efforts to “stabilize (wine) markets and ensure a
fair standard of living for the agricultural
community.”” In an effort to bring together the
French and Italian wine industries within a single,
free market and form the basis for the EC wine
industry, certain instruments were set up by the
European Commission to regulate grape
production and fermentation.8 However, these
measures did not effect the desired result. A
succession of surplus production years in France

- and Italy, along with the development of major

wine production centers in Spain and Portugal,
created a significant amount of surplus table wine
in the Community.? In response to this table wine
surplus, the Council of European Communities
amended Regulation No. 337/79 (containing the
regulations- that were controlling the European
wine industry) in 1982 and has since adopted a
series of new regulations. The current regulation
that is the basis for the EC’s intervention in the
European wine market is EC regulation 822/87.
The principals governing these regulations have
been summarized as follows:10

1. Community intervention must guarantee
a price for table wine of not less than 82
percent of the guide price.

2. There may be automatic opening of
optional “preventive distillation” from
September 1 each year, with producers
paid 65 percent of the guide price.

® Alcohol Update, Jan. 16, 1989, p. 6.

8 Grape must is the liquid product obtained naturally, or
by physical processes, from fresh grapes.

7 Official Journal of the European Communities,
“Regulation No. 816/70 of the Council of 28 April 1970
laying down additional provisions for the common
organisation of the market in wine.”

° Ibid.

9 Wine in the European Community, Office of Official
Publications of the European Communities, January
1988, p. 67.

19 Ibid., p. 67.

"' The guide p.ice indicates the average wholesale price
that has been adopted by the Community as its policy
objective in the sector. The price is set each year for
each type of wine. ‘
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3. All producers may be required to distill a
portion of theirwine production in the
event of “crisis conditions” in the
market, at a price ranging from 40 to 60
percent of the guide price depending on
the producer’s yield per hectare. :

4. Producers may choose the option of
“voluntary distillation” at a price of 82
percent of the guide price at any time
when the Council deems it necessary to
resort to compulsory distillation.

The development of these regulations
“established distillation no longer as intervention
of an exceptional nature, as was originally
intended when the common market in wine was
launched, but as the basic, if not the only,
instrument for regulating the market and
eliminating surpluses”! of table wines.

Regulations were concurrently passed by the
Council to prevent the volume of table wines
produced in the EC from increasing any further
than had occurred during the previous 5 years.
However, although the production volume of
wine stabilized somewhat, the level of domestic
consumption in the EC nations steadily declined.
In essence, this regulation resulted in a
continuation of the table wine surplus along with
the development of a concurrent alcohol surplus.

In addition to the EC wine support program,
certain ‘individual nations also provided support
programs for their-own table wine industries that
operated in a manner similar to programs
imposed by the EC Council. These additional
supports created a second-tier surplus of alcohol

- at the national level.

Individual distillers in the EC nations are also
reported to have significant stocks of wet ethanol
available. These stocks are free from the EC
Council regulations and any other EC
restrictions.2 g :

The levels of wine distilled under the EC
program are shown in the following tabulation:3,4

Volume

Volume !
Production in hectoliters In gallons
Year (1,000 ) (millions)
1981-82 ...... 13,903 367.04
1982-83 ...... 22,913 604.90
1983-84 ...... 37,153 980.84
1984-85 ...... 29,929 790.13
1985-86 ...... 24,288 641.20
1986-87 ...... 36,000 950.40

' Wine in the European community, op.cit., p. 67.

2 Kirby Moulton, “Wine Policy in Europe and its
Implications for California,” May 2, 1988.

3 Wgne in the European Commuanity, op. cit., pp.
61-62. :

4 There are no comparable data available concerning the
amount of wine alcohol distilled under the programs of
the individual nations or by the individual distillers.

The  European  Community  recently

announced further steps involving revisions of the

rules for ethanol production from excess wine
production.  These rules seek to make it
unprofitable for a wine producer to produce wine
purely for the purpose of receiving payment from
the EC for “intervention stocks.”S The goal of
these steps is to reduce the EC’s wine production
capacity by 1.1 billion gallons.®

A comparison ' of total exports of all
EC-produced fermentation alcohol (table F-14)
to those exports specifically going to the
Caribbean (table F-15) shows that the Caribbean
Basin markets have had a relatively insignificant
effect'in ‘helping reduce the surplus wine alcohol
inventory in Europe.’ Caribbean Basin producers
of fuel ethanol and other informed sources have
stated that the EC wine alcohol is not an
appropriate feedstock for the fuel ethanol
producers to use-in their azeotropic distillation
columns.®  According. to industry sources, the
material imported from Italy, France, and Spain
required more intense, and therefore, more
expensive processing (several passes through a
single distillation column or the use of a
preliminary rectifying column before the
azeotropic distillation) in order to remove the
water, impurities, and other contaminants from
the ethanol. A number of the Caribbean Basin
fuel ethanol producers could add a rectifier as a
preliminary step to the azeotropic distillation, but
have thus far not- done so because of the
additional costs. Also, these nations view such a
step as a commitment to using wine alcohol from
the EC as a permanent feedstock. The use of
several passes through the distillation column
reportedly made ‘the ‘fuel ethanol product
significantly more expensive than if cleaner
hydrous ethanol with far fewér impurities had
been used as a feedstock.® This increased
expense relates both to the time that the column
is used for each volume of fuel ethanol produced
(twice the production expense for two pas