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PREFACE

In 1991 the United States International Trade Commission initiated its current Industry and
Trade Summary series of informational reports on the thousands of products imported into,
and exported from, the United States. Each summary addresses a different
commodity/industry and contains information on product uses, U.S. and foreign producers,
and customs treatment. Also included is an analysis of the basic factors affecting trends in
consumption, production, and trade of the commodity, as well as those bearing on the
competitiveness of U.S. industries in domestic and foreign markets.'

This report on sugar covers the period 1995 through 1999. Listed below are the individual
summary reports published to date on the agricultural and forest products sector.

UsITC
publication  Publication
number date Title
2459 November 1991 ............ Live Sheep and Meat of Sheep
2462 November 1991 ............ Cigarettes
2477 January 1992 .............. Dairy Produce
2478 January 1992 .............. Oilseeds
2511 March1992 ............... Live Swine and Fresh, Chilled, or
Frozen Pork
2520 June 1992 . ... .. ... Poultry
2544 August 1992 . ... ... ..., Fresh or Frozen Fish
2545 November 1992 ............ Natural Sweeteners
2551 - November 1992 ............ Newsprint
2612 March 1993 ............... Wood Pulp and Waste Paper
2615 March 1993 ............... Citrus Fruit
2625 April 1993 ... ... .. ...... Live Cattle and Fresh, Chilled,
or Frozen Beef and Veal
2631 May 1993 ................. Animal and Vegetable Fats and Oils
2635 June 1993 . .. ... Cocoa, Chocolate, and Confectionery
2636 May 1993 .. ... ... ... ..... Olives
2639 June 1993 ........ e Wine and Certain Fermented Beverages
2693 October 1993 .............. Printing and Writing Paper
2702 November 1993 ............ Fur Goods
2726 January 1994 .............. Furskins
2737 ‘ March 1994 ............... Cut Flowers
2749 March 1994 ... ... ... ..... Paper Boxes and Bags
2762 April 1994 ... ... ... ... Coffee and Tea

! The information and analysis provided in this report are for the purpose of this report only.
Nothing in this report should be construed to indicate how the Commission would find in an
investigation conducted under statutory authority covering the same or similar subject matter. i
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PREFACE—Continued

UsITc
publication
number

2859
2865
2875
2898

2917
2918
2928
3015
3020
3022
3080
3083
3095
3096
3145
3148
3171
3268
3275
3350
3352
3355
3373
3391

Publication

date Title

May 1995 ................. Seeds

April 1995 . ... .. ... .. ... Malt Beverages

May 1995 ................. Certain Fresh Deciduous Fruits

June 1995 . ... .. ... Ll Certain Miscellaneous Vegetable
Substances and Products

October 1995 .............. Lumber, Flooring, and Siding

August 1995 ... ... .. ..., Printed Matter

November 1995 ............ Processed Vegetables

February 1997 ............. Hides, Skins, and Leather

March 1997 ............... Nonalcoholic Beverages

April 1997 ... .. ... ... ... Industrial Papers and Paperboards

January 1998 .............. Dairy Products

February 1998 ............. Canned Fish, Except Shellfish

March 1998 ............... Milled Grains, Malts, and Starches

April 1998 ........ ... ..... Millwork

December 1998 ............ Wool and Related Animal Hair

December 1998 ............ Poultry

March 1999 ............... Dried Fruits Other Than Tropical

December 1999 ............ Eggs

January 2000 .............. Animal Feeds

September 2000 ............ Grain (Cereals)

September 2000 ............ Edible Nuts

September 2000 ............ Newsprint

November 2000 ............ Distilled Spirits

January 2001 .............. Cotton

il
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Tlns 'report:' addresses market 1nduz' y, and trade condi:tiorrs-for sngar fo;:tfheb -
penod 1995 99 : - -

. :”The U S sugar mdustry roduces a multrtude of sugar products denved .
~ from sugarcane and sugar beets, for both the mdustnal and retail markets,
~ of which some are white fine sugar, granulated brown sugar, powdered

‘white sugar, powdered brown sugar, liquid sugar, extra fine and super fine
~ sugar, and special coarse sugar. The industry also produces byproducts
j:from cane and beet productron such as bagasse molasses, ethyl alcohol

here is. hmlted to the growers of ¢ sugarcane and sugar beets sugarcane ‘
- millers and raw cane sugar refiners, and sugar beet processors that are
- -_rnvolved m the productron of raw cane and refi ned cane and beet sugar

v --U S productron of»sugar totaled 76 mﬂiron metrlc tons (mmt) m 1999
~representing an almost 6-percent increase since 1995. This i increase was
 made possible by s1gn1ﬁcant increases in acres planted and i mcreases n
 yields. High domestic productron levels, coupled with imports of forelgn L
sugar fueled price declines for and forfeitures of raw and refined sugar in
_ the U.S. market. Of the total amount of refined sugar produced in 1999, 53
percent was derrved from sugar beets and the remamder from sugarcane

o ‘The Umted States is th i fth-largest producer of sugar in the world
. \followmg Brazil, the Eu an Union, India, and China. During the most
' recentS year perlod world prodtzctlon fevels have mcreased by 12 percent,

- combmed world productton share of 54 percent in 1999 World stocks of

sugar rose by 36 percent during 1995-99, reaching almost 31 mmt in 1999.
Increases in world production a stocks contrlbuted to falling world
~ prices. From 1995 to 1999 world exports lncreased by 20 percent, from 30
 mmtto 36 mmt. As a share of productlon Volume, world exports rose from

- 26 percent in 1995 t0 28 percent in 1999. The world price of raw sugar fell
by 51 percent from 1995 to 1999 and the world price of reﬁned sugar fell

- by49 percent in the same perrod '

, The Unlted States isa net 1mporter of sugar, and in 1999 was the world’s

' fourth-largest importer of the commodrty Imports of sugar in 1999 were
valued at $640 million. The United States scheduled tariff-rate quotas
(TRQs) with the World Trade Organization (WTO) for raw and refined
sugar for approximately 1.14 million metric tons durmg the Uruguay

- Round Agreement on Agriculture (URAA). In 1999, the United States
imported 1.138 million metric tons of in-quota imports. In general, over-
quota imports are nonexistent, as they face a prohibitive tariff equivalent
to nearly 242 percent ad valorem. Exports of U. .S. sugar are minimal, and

~_occur only as a result of the sugar re-export progrant




v 'The greatest probiem facmg the U S sugar mdustry is declmmg prlces caused T
_inpart by increased domestic productlon, coupled with imports of foreign sugar

_ under the raw and refined sugar TRQs It is generally acknowledged that U.S.

_ domestic and trade policies for sugar have conflicting objectives, resulting in
_ anexcess supply of sugar in the U.S. market 'The domestic policy mamtams a

. vguaranteed price for producers under the loan rate program, thus encouraglng . -
~ acertain level of production, while the trade policy maintains a requlred level

| of i imports. Production plus imports in 1999 exceeded domestxc consumptxoni .
‘,requlrements by nearly 200 000 metric tons - -

The quantlty of access for foretgn sugar is in a state of uneertamty for two

~ reasons. The U.S. sugar industry is awaitmga resolution to the issue of access
v forMexncounderNAFTA The Mexican Government contested the vahdltyof .
the “side letter” and claims it should be able to export : all of its surplus

productlon Aiso, the U.S. mdustry awaits aresolutlon tothe® stuffedmolasses
: “..1ssue for whleh an estlmated 113 ,000 metric tons of add1t10na1 reﬁned sugar »

. Practlcally all of the major sugar—producmg nations afferd hlgh levels of
_ protection from lmports or provrde some sort of govemment assistance.




INTRODUCTION

This report provides a summary of the U.S. sugar market, covering the basic factors
affecting trends in consumption, production, and trade, as well as those bearing on the
competitiveness of U.S. industry in domestic and foreign markets. Sugar and its products
are provided for in several chapters of the Harmonized Tariff Schedule of the United States
(HTS): chapter 4 (refined sugar-containing dairy products); chapter 17 (raw sugar, refined
sugar, and sugar syrups); and chapters 18, 19, and 21 (refined sugar-containing products
(SCPs)).

The scope of this summary is limited to raw sugar, refined sugar, and sugar syrups—found
only in chapter 17, so the scope excludes SCPs (see table A-1). Chemically, “sugar”is a
naturally occurring organic crystalline substance known as sucrose. Sucrose, a disaccharide,
is a combination of two simple sugars—fructose and glucose. Internationally, when the term
“sugar” is used, it is understood to mean sucrose that is produced from either sugarcane or
sugar beets. Raw sugar is sugar normally produced from sugarcane that requires further
refining or quality improvement.' Refined sugar is sugar processed from sugarcane or sugar
beets. Sugar syrup (liquid refined sugar) is a solution of sugar (sucrose) in water, and is
usually sold in bulk quantities.

Sugar is a large component of the American diet. In fact, the United States is the third-
largest consumer of sugar in the world, behind the EU and Brazil. In the United States,
consumption of sugar has been on the rise for the last 5 years, increasing by 7.5 percent
since 1995, from almost 8 mmt to nearly 8.6 mmt (table 1). In 1999, per capita consumption
of refined sugar reached 68.5 pounds, an increase of approximately 4 percent in 5 years
(table 2). The increase in consumption is a rather new phenomenon in comparison to the
massive declines in consumption of sugar experienced by the U.S. sugar industry during the
1980s and early 1990s as a result of the introduction of High Fructose Corn Syrup (HFCS)
as a substitute sweetener. HFCS, a lower priced sweetener substitute, permanently captured
a large part of the U.S. sweetener market share from sugar, and since its introduction, the
U.S. sweetener market has become highly competitive. Sugar and HFCS are the most
heavily consumed sweeteners in the United States today, and together comprise 85 percent
of total U.S. caloric sweetener consumption—sugar 43 percent and HFCS 42 percent (figure

).

Production levels for sugar have been growing in recent years. In 1999, production reached
7.6 mmt, reflecting an increase of nearly 6 percent since 1995. High production levels in the
United States are a contributing factor to the difficult economic conditions facing the U.S.
sugar industry in the most recent years (i.e., excess supply and lower domestic prices).
Another likely contributing factor is the construct of the U.S. sugar policy. The domestic
policy attempts to maintain a certain market price for U.S. producers under the loan rate
program (and thus encourages a certain level of production) while the trade policy requires

'L.C. Polopolus and J. Alvarez, Marketing Sugar and Other Sweeteners, Elsevier, New York:
1991. 3



Table 1
Natural sweeteners: Total U.S. consumption, by product category, 1995-99

Sugar - Other Total
(refined Glucose Maple edible caloric
Calendar year basis) HFCS syrup Dextrose Honey syrup syrups sweeteners
1,000 metric tons, dry basis
1995 ... 7,998 6,947 2,265 478 103 12 32 17,835
1996 ............. 8,129 7,243 2,277 485 121 13 32 18,299
1997 ... 8,258 7,665 2,488 466 125 14 32 19,048
1998 ... .......... 8,336 8,004 2,391 461 121 15 32 19,360
1999 ... 8,598 8,268 2,334 448 133 14 32 19,828
Source: USDA, ERS, Sugar and Sweetener Situation & Outlook, May 2000.
Table 2 ;
Natural sweeteners: Per capita U.S. consumption, by product category, 1995-99
Total
Refined Glucose Edible caloric
Calendar year sugar HFCS syrup Dextrose Honey syrups sweeteners
Pounds, dry basis
1995 . ...l 66.1 57.4 18.7 39 0.8 0.4 147.3
1996 . ... 66.5 59.3 18.6 40 1.0 0.4 149.8
1997 .......... e 67.0 62.2 20.2 38 1.0 0.4 154.6
1998 . ... 67.1 64.4 19.2 ‘ 3.7 1.0 0.4 155.8
1999 ... 68.5 65.9 18.6 36 1.1 04 158.1

Source: USDA, ERS, Sugar and Sweetener Situation & Outlook, May 2000.

a certain level of access to the U.S. market via imports in accordance with WTO
commitments. Combined, the two policies have contributed to increased supply on the U.S.
market and thus, price declines for sugar. Furthermore, the U.S. sugar market is pressured
because the world has experienced an increase in production and stocks in recent years and
this excess sugar supply has driven down world market prices to historical lows. A portion
of this summary is devoted to providing a detailed overview of the complexities of the U.S.

policy and economic conditions facing the U.S. sugar industry.

Sugarcane is a tall, immensely strong perennial grass that reaches heights from 8 to 24 feet
and is grown in tropical or semitropical climates. The outer layer of sugarcane can be
likened to a bamboo stalk. The inner core of the stalk is thick and pithy but moist, as it
contains the cane juice. Each stalk of cane has an “eye” from which the cane is germinated.
Sugarcane takes 6 to 24 months, depending upon the condition of the soil and the climate,
to reach full maturity after the initial planting of the cane stalks. Each planting can produce

several crops; however, each crop is less productive than the previous one.

In Florida, for

4



Figure 1

Natural sweeteners: Product share of total U.S. consumption, 1999

¥ & Sugar

g nrcs [ ] Glucosesyrup ] Other

Source: USDA, FSA, Sweetener Market Data Yearbook, fiscal year 1999.

example, producers harvest three successive crops, known as “ratoon” crops, from the same
cane. In other parts of the world, more than 6 crops may be harvested from the same cane
(e.g., 6 to 8 in Cuba).? Cane is planted in rows and fairly close together. In the United States,
planting is one of the few times that manual labor is used during production. Once the
sugarcane is mature and ready for harvest, the fields are generally burned. The burning takes
place within 1 day of harvest to reduce the amount of dry matter and green leaves that enter
the mill. Also, the burning process makes it easier to harvest the cane. Often, the cane is
burned only a few short hours (or even minutes) before harvest. Some cane is harvested
“green.” Harvesting of cane has become 100 percent mechanized in recent years. The topper
on the harvester first tops the cane and then the harvester chops the cane into pieces. These
pieces are loaded into field carts. The field carts are attached to trucks or rail cars
(depending upon how far the field is from the mill) and are transported immediately to the
mill. One truck load (4 field carts) of cut cane weighs between 16 to 20 tons. The cane can
sit 19 hours (at the most) after it is cut before it starts to lose sucrose. To extract the most
sucrose possible the mill and refinery run 24 hours a day, 7 days a week during harvest.

When the cane arrives at the mill, it is leveled and knifed to break apart the stalk. Then the
cane is sent through a series of four-roll mills, the tandem, where the juice is extracted. In

2 Association Andrew Van Hook, Sugar, Groiler Incorporated, 2000. 5
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the final four-roll mill, water is added to assist with the extraction of the juice. The raw juice
is then ready to begin the purification process. The raw cane juice is treated with lime and
heated to the boiling point; the liming neutralizes acidity and prevents the inversion of
sucrose. The combined effect of heat and lime is the formation of a heavy precipitate of
complex composition know as filter mud. The separation of the filter mud from the pure
cane juice is accomplished by placing the substance in a clarifier where continuous
decantation occurs. The clear juice is extracted from the clarifier and the thick, de-
sweetened mud gathered from the mud filter is disposed.? The clarified juice contains about
85 percent water. Most of this water is removed and condensed in steam-heated multiple
effect evaporators operating under a vacuum. The product that results from the evaporation
stage is a high-density fluid either syrup or molasses. The crystallization of sucrose (sugar)
out of syrup and molasses is carried out in large vessels under vacuum called vacuum pans.
The mixture of sugar crystals and syrup or molasses is called massecuite. The massecuite
is boiled (called sugar boiling) and then placed into crystallizer tanks where it is cured by
slow cooling and stirring for a period of 36 hours. The crystallization process increases the
recovery of sucrose from the molasses. The massecuite is then placed in a centrifuge where
the sugar crystals are separated from the molasses by centrifugal force. There is a fine
screen at the bottom of the centrifuges where the molasses is forced through, leaving the raw
sugar as the finished product. The remaining molasses is extracted through another
crystallization process and then through yet another centrifuge. Both operations are done
several times to extract the largest possible quantity of sugar from the massecuite. Finally,
the raw sugar that remains is either sent directly to a warehouse for storage or shipped to a
refinery.*

The refining process begins when raw sugar is added to water and the mixture is melted to
produce liquified sugar. Chemicals, air, and additional heat are added to the liquified sugar
and it is placed in a clarifier. The remaining liquid is called clarified liquor. The scum is
removed from the clarified liquor, and the liquor is further heated. It passes through granular
carbon filters that remove constituents imparting the amber coloring. The final filtrate is
concentrated in a pan and heated. The liquified sugar moves through triple effect
evaporators that remove the water, creating a mixture called pan liguor that is 76 percent
solid. Pan liquor is then heated and the sugar crystallizes in the pan. The massecuite from
the pan is placed is a centrifuge, while the run-off syrup is collected for further processing.
The wet sugar that is taken out of the centrifuge is placed in large dryers to dry the sugar.
The sugar is transferred to conditioning silos where it is further dried in conditioned,
dehumidified air for 24 hours. The sugar is stored in bins according to crystal size. Finally,
the sugar is transferred by conveyors to bulk shipping or packaging areas.’

Sugar beets are biennials that are harvested yearly for their roots. The roots are white in
color and narrow in shape and contain approximately 16-18 percent sucrose. Unlike red
beets, when harvested, sugar beets are not fit for human consumption. In the United States,
sugar beets are grown approximately 5 months out of the year in cooler, temperate climates,
and generally in rotation with other crops such as corn and soybeans. Because sugar beets
are highly perishable, they are processed soon after harvest so as to maintain higher sucrose

3 Often the filter mud is returned to the sugarcane producer for application in the field.

% Information on processing was obtained while the author made a tour of the Florida
sugarcane industry, Feb. 2000.

3 Information obtained while on a tour of the Florida sugarcane industry, Feb. 2000. 6
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levels. Processing plants operate for a campaign (a period of time) of 4 to 7 months.® The
processing begins at the onset of harvesting (early fall) and continues 24 hours a day, 7 days
a week.

At harvest, the sugar beets are dug from the ground with special harvesters. The crown and
the leaves are removed by “toppers” from the beets in the field. Trucks are used to deliver
the beets to piling stations near the factory for storage in beet piles. Beets are taken from the
piles directly to the processing plant for processing into refined beet sugar. Unlike refined
cane sugar, refined beet sugar is processed from raw beet sugar directly into refined beet
sugar at the same processing plant. The first step in beet sugar manufacturing is cleaning the
beet root-removing excess dirt, rocks and trash—through a process called screening. Then
the beets are washed while tumbling in a rotating wheel and sliced into chips, “cossettes,”
by revolving knives. These cossettes are soaked in hot water, a process known as diffusion.
Essentially, the plant cells are infused with water in cone-shaped metal vessels, forcing the
cells to rupture. The beet pulp is leached from the beet juice to be used in the production of
animal feed and other products, after which the beet juice goes through purification
processes. The addition of lime and the passage of carbon dioxide through the product
solidify nonsugar substances in the beet juice, while the passage of sulfur dioxide through
the juice controls the acidity and improves the color. The purified juice is thickened through
the evaporation of excess moisture. From this point, the process becomes identical to that
of cane sugar refining. Crystals form in the thick juice when it is boiled in vacuum pans and
seeded with pulverized sugar. The viscous fluid is placed in a centrifuge where the crystals
are separated from the thick juice known as molasses. The molasses is added to the beet
pulp and dried into pellet form for use as animal feed. The sugar is stored, packaged, or
mixed with water and delivered as liquid sugar.

SUGAR INDUSTRY

U.S. Industry Profile

Industry Structure

The structure of the United States sugar industry is shown in figure 2. The sugar industry
consists of three sectors: (1) the production sector where the production of sugarcane and
sugar beets occurs; (2) the processing sector where sugarcane and sugar beets are
manufactured into refined sugar; and (3) the consumption sector where refined sugar is
consumed domestically by industrial and nonindustrial users, placed into stocks, or exported
under the sugar re-export program.

The production sector is composed of the producers of sugarcane and sugar beets. The
North American Industry Classification System (NAICS) categories applicable to the

¢ American Sugarbeet Association, website http://hometown.aol.com/asga/sugar.htm, Mar. 7
2000.



production of sugarcane and sugar beets are 111930 and 111991, respectively.” The
production of sugarcane and sugar beets used in domestically manufactured refined sugar
occurs primarily on U.S. soil, even though there are no quantitative import restrictions on
sugarcane or sugar beets. Low levels of imports of sugarcane are recorded for the years
1995 through 1999 (table 3); however, imports of cane are inconsequential relative to
domestic production (i.e., nearly zero percent of domestic production; see table 3). Imports
of sugar beets follow the same course as imports of sugarcane, with imports close to zero
percent of U.S. production in 1995, 1996 and 1997, and at zero in 1998 and 1999. The
general tariffs for cane and beets are rather low in comparison to U.S. prices, $1.24 per ton
and 39.7 cents per ton, respectively (see table 4). The tariffs most likely do not inhibit
imports of beets and cane; rather, the need to process them within hours deters importation
of cane and beets in mass quantities. Exports of sugarcane and sugar beets to foreign
markets occur (table 3), but are negligible relative to domestic production (i.e., the ratio of
exports to production is close to zero).

The processing sector consists of sugarcane mill owners engaged primarily in the
processing of sugar cane into raw cane sugar (NAICS category 311311), sugarcane refiners
engaged primarily in the refining of raw cane sugar (NAICS category 311312), and beet
sugar manufacturers engaged primarily in the manufacturing of refined sugar from sugar
beets (NAICS category 311313). The structure of the processing sector differs for sugarcane
and sugar beets. Ultimately, refined sugar results from the processing of both crops;
however, the method by which refined sugar is obtained differs for the two crops. Sugar
beets are processed into refined beet sugar at the same processing plant. Unlike the
production of refined beet sugar, making refined cane sugar involves an extra step in the
manufacturing process. First the harvested sugarcane is transported to the mill where raw
sugar is produced, and subsequently the raw sugar is transported to the refinery where it is
processed into refined cane sugar. There is no difference in terms of physical character
between refined cane sugar and refined beet sugar in their final form.

The consumption sector consists of domestic and foreign consumers of U.S. refined sugar.
Domestically, nearly 60 percent of U.S. refined sugar used in the United States in 1999 was
consumed by industrial users (e.g., bakeries, confectionery manufacturers, ice cream
makers, etc.) and 41 percent by nonindustrial users (e.g., hotels, restaurants and grocers)
(table 5). Only approximately 3 percent of U.S. production of refined sugar in 1999 was
exported by means of the sugar re-export program (i.e., imported as raw sugar at the world
price, plus a low tariff refined and re-exported) and less than 10 percent was placed in carry-
over stocks (i.e., placed in storage for sale the preceding year).

” The corresponding categories under the former Standard Industrial Classification (SIC) 8
system are 2061 for sugarcane production and 2063 for sugar beet production.
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Table 3

Sugar beets and sugarcane: Area harvested, yield, production, imports, and exports, 1995-99

Change
Items 1995 1996 1997 1998 1999 1995-99
1,000 acres Percent
Area harvested:
Sugar beets:
GreatLakes' .............. ... ... ... 203.3 134.6 160.9 1741 191.7 5.7
Upper Midwest? . ....................... 624.2 663.3 673.5 700.6 717 14.9
GreatPlains® ........................... 249.7 230.1 262.5 220.5 253.4 1.5
FarWest* ... ... .. ... ... . ... ... ... 328.8 295.3 331.4 355.5 365 11
Total ... 1,406.0 1,323.3 1428.3 1450.7 15271 8.6
Sugarcane:®
Florida .......... ... ... .. .. .. .. ... .. 417.0 417.0 421.0 426.0 443.0 6.2
Hawaii .......... ... .. .. ... .. ... .. 48.5 42.9 32.0 30.3 327 -32.6
Louisiana ............. ... ... .o A 368.0 335.0 380.0 400.0 435.0 18.2
Texas . ... 41.2 34.6 27.3 32 28.7 -30.3
Total ..o 8747 829.5 860.3 888.3 939.4 7.4
Tons per acre
Yield:
Sugar beets:
Greatlakes' ................. ... ....... 15.4 17 19 16.7 19.1 23.7
Upper Midwest? . ....................... 18.5 18.5 18.5 21.7 20.5 10.8
GreatPlains® ........ ... ... . 18.8 21.4 211 21.3 21.3 135
FarWest .............. .. ............. 23.2 28.8 29.5 28.6 27.9 20
Average .................. i 19.8 20.2 20.9 224 21.8 10.1
Sugarcane:®
Florida ............. ... . . i 346 33.1 36.9 40.1 35.5 26
Hawaii ....... ... ... ... . ... ... ... 81.5 82.6 91.4 90 87.6 7.5
Louisiana ................ ..ol 256 27.9 28.2 29.7 33 289
TeXas ..o 32.4 28.7 30.3 32.9 34 4.9
Average ................ ... .. ... 33.3 334 34.2 36.9 36.1 8.4
1,000 tons
Production:
Sugar beets:
Greatlakes' ............ ... ... .. ....... 3,200 2,049 3,057 2,787 3,567 11.5
Upper Midwest? . ....................... 11,363 12,184 12,456 15,096 14,585 28.4
GreatPlains® ........................... 4,694 4,588 5,126 4,729 5,388 14.8
FarWest* ... ... . ... ... . ... ... 8,324 7,859 9,269 9,887 9,779 17.5
Total ... . 27,581 26,680 29,908 32,499 33,319 20.8
Sugarcane:®
Florida ......... ... ... .. ... . 14,445 13,803 15,5635 17,083 15,727 8.9
Hawaii ........... ... ... ... .. ... ... ..., 3,953 3,544 2,925 2,727 2,865 -27.5
Louisiana .......... ... ... . il 9,421 9,347 10,716 11,880 14,355 524
TEXAS ... 1,336 992 827 1,053 976 -27
Total ... ... . 29,155 27,686 30,003 32,743 33,923 16.4
) Share of 1999
production
1,000 tons Percent
Imports:
Sugarbeets ........... ... 0.1 5.6 61.9 0 0 0
Sugarcane . ............. i 0.0 0.6 0.1 43 9.5 0
Exports:
Sugarbeets ......... ... 0.5 1 1 6.4 3.8 0
Sugarcane ... ... 0.6 0.8 0.6 0.6 0.4 0
' Great Lakes: Michigan, Ohio.
2 Upper Midwest: Minnesota, North Dakota.
3 Great Plains: Colorado, Montana, Nebraska, New Mexico, Texas, Wyoming.
4 Far West: California, Idaho, Oregon, Washington.
5 Excludes sugarcane produced for seed.
Source: USDA, NASS, Crop Production Annual Summary, various issues, and USDA, NASS, Crop Values Annual Summary, various issues.
10
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Table 4

Sugar beets and sugarcane: U.S. prices, 1995-99

Change
Items 1995 1996 1997 1998 1999 1995-98
Dollars per ton
Sugar beets:
GreatLakes' ......................... 33.80 41.80 38.45 37.10 ® 9.8
Upper Midwest® . .............. I 38.55 46.60 38.30 35.25 A -8.6
GreatPlains* ......................... 36.78 40.73 35.65 36.63 A -0.4
FarWest® ... ... ..............coiiin. 39.73 43.63 40.00 35.90 @) -9.6
US.average . ..., 38.10 45.40 38.80 36.40 36.50 -45
Sugarcane:
Florida ........... ... .. . ... ... ... 30.60 29.40 28.70 29.50 Q) -3.6
Hawaii ........... ... ... .. . oo 32.30 30.50 29.20 32.00 ® -0.9
Louisiana .............c.co i, 27.00 26.20 27.10 23.20 ® -141
TeXas ... ov e 26.20 25.50 25.60 24.90 3 -5.0
US.average ......................... 29.50 28.30 28.10 27.30 2410 -7.5

' Great Lakes: Michigan, Ohio.

2 Not available.

3 Upper Midwest: Minnesota, North Dakota.

4 Great Plains: Colorado, Montana, Nebraska, New Mexico, Texas, Wyoming.
5 Far West: California, Idaho, Oregon, Washington.

Source: USDA, NASS, Crop Production Annual Summary, various issues; USDA, NASS, Corp Values Annual
Summary, various issues; and USDA, ERS, Sugar and Sweetener Situation and Outlook Report, Sept. 2000.

Number, concentration, geographic distribution of firms
Production sector

Over the past 5 years, the production sector has seen an increase in the acreage devoted to
sugarcane and sugar beets, area harvested, yield, and actual output, the bulk of which can
be attributed to a few key producing States.

Sugarcane is grown in four States: Florida, Hawaii, Louisiana, and Texas. In 1998, the total
number of sugarcane producing farms was reported to be 5,109, up 7.8 percent from 1994
figures.® In recent years, Hawaii and Texas sugarcane farmers have contributed to only a
small portion of total U.S. sugarcane production (8 and 3 percent in 1999, respectively). The
majority of sugarcane production is concentrated within Florida and Louisiana. Combined,
Florida and Louisiana farmers produced approximately 30 million tons of sugarcane in
1999, which is almost 90 percent of the total sugarcane produced in the United States (table
3). Texas and Hawaii have reduced the amount of land in production, and as a consequence,
overall production has fallen by over 30 percent in both States. Overall, sugarcane
production has increased by 16 percent since 1995, attributed mostly to substantial increases
in production of Louisiana sugarcane—approximately 52 percent since 1995.

8 USDA, FSA, Total Farm Acreage Report, Sept. 1999. 11
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Table 5
Refined sugar: U.S. deliveries for domestic human consumption by consumer use, 1995-99'

Share
of
total
: Change use
Items 1995 1996 1997 1998 1999 95to 99 1999
Metric tons, actual weight — Percent —
Industrial use:
Bakery, cereal and related
products ................. 1,706,990 1,771,091 1,932,719 1,992,747 2,079,961 21.8 245
Confectionery and related
products ................. 1,214,195 1,217,520 1,242,938 1,211,091 1,222,137 0.7 14.4
Ice cream and dairy products 410,649 405,117 391,804 399,039 429,237 45 5.1
Beverages ................ 153,421 173,866 153,600 143,520 161,934 5.5 19
Canned, bottled, frozen goods 254940 282,074 281,088 295,382 310,426 21.8 3.7
Multiple and all other food uses 739,670 778,183 718,489 808,190 783,447 59 9.2
Nonfooduses ............. 64,450 59,193 60,576 63,167 66,109 4.2 08
Total industrialuse ........ 4,543,315 4,687,044 4,781,213 4,913,136 5,053,252 11.2 59.5
Nonindustrial use:
Hotels, restaurants ......... 90,985 77,040 72,238 71,246 65,119 -28.4 0.8
Grocers .................. 3,056,512 3,161,198 3,220,651 3,141,123 3,186,657 4.3 37.5
Other .................... 176,197 ‘ 160,652 175,935 199,277 183,818 4.3 2.2
Total nonindustrial use ... .. 3,323,694 3,398,891 3,468,823 3,411,646 3,435594 34 405
Totaluse . .......ccovunnn. 7,867,009 8,085,935 8,250,037 8,324,782 8,488,845 7.9 100.0

' Fiscal year is the period beginning Oct. 1 of the previous year and ending Sept. 30.

Note.—Short tons converted to metric tons by multiplying by .9072.

Source: USDA, FAS, Sweetener Market Data Yearbook, fiscal year 1999.

The area of sugarcane harvested in the United States has increased by 7.4 percent
since 1995, from 875,000 acres in 1995 to 939,000 acres in 1999. Florida has
historically allocated the most land to production of sugarcane of the four cane-
producing States, and has harvested the greatest amount of acres on a yearly basis.
However, there has been a gradual increase in the number of sugarcane-producing
farms in Louisiana in recent years (from 4,231 in 1994 to 4,602 in 1998).° In contrast,
the number of farms in operation in Florida has remained quite steady (between 150 and 160
farms). Louisiana farmers have been increasing the amount of land in production and have
thereby increased the amount of acres harvested since 1995 by 18.2 percent. In 1999,

Louisiana came within 9,000 acres of surpassing the total amount of area harvested in
Florida (table 3).

? Ibid.

12

12



Advances in technology, coupled with favorable growing conditions, have lead to higher
yields of cane per acre. Once again, Louisiana farmers are major contributors to the
increases, recording sugarcane yields which rose by 30 percent in the last 5 years. On
average, yield per acre was 36.1 tons in 1999. Overall, sugarcane yield in the United States
has increased by 8.4 percent since 1995. :

Sugar beets are grown in 12 States and were planted on approximately 11,847 farms in
1998, down from 13,657 in 1994.'° The production of sugar beets is concentrated into four
regions: (1) the Far West, in the States of California, Idaho, Oregon, and Washington; (2)
the Great Plains, in Colorado, Montana, Nebraska, New Mexico, Texas, and Wyoming; (3)
the Upper Midwest, in Minnesota and North Dakota; and (4) the Great Lakes, in Michigan
and Ohio.

Sugar beet production has increased in every region since 1995 (table 3), resulting in an
almost 21 percent overall increase in total U.S. production between 1995 and 1999.
Production increases have been greatest in the Upper Midwest (28.4 percent), followed by
smaller increases of 17.5, 14.8, and 11.5 percent in the Far West, the Great Plains, and the
Great Lakes regions, respectively. In 1999, 73 percent of the total production of sugar beets
was concentrated in the Upper Midwest and Far West, particularly in the States of
California, Idaho, Michigan, Minnesota, and North Dakota There was an 8.6-percent
increase in total acres of sugar beets harvested in 1999, and acres harvested rose in every
region except in the Great Lakes region where there was a 5.7-percent decline. The Upper
‘Midwest harvested 47 percent of all of the sugar beets harvested in the United States in
1999. Increased yields of sugar beets in every region have resulted in a 10-percent increase
in overall yield since 1995. On average, yield per acre in 1999 was 21.8 tons, with the
highest yields in the Far West (27.9 tons per acre). As with sugarcane, higher yields can be
attributed to favorable growing conditions, increased efficiency in planting and harvesting,
and advances in technology.

Processing sector

Over the past two decades, the structure of the processing sector has been changing, with
fewer sugarcane mills and beet sugar factories in operation and with increased concentration
among the sellers of refined sugar."

There were 29 sugarcane mills operating in the United States as of 1999 (table 6). Closures
and consolidations have been fairly common in the last decade, and the number of mills in
operation has dropped by 27 percent since 1989. Three of the four cane-producing states
have seen closures in mills since 1989: from 7 to 6 in Florida, from 20 to 18 in Louisiana,
and from 12 to only 4 in Hawaii.

Currently, Louisiana has the greatest total grinding capacity—the State’s 18 mills are
equipped to grind a total of 175,000 tons of cane per day. In comparison, Florida possesses
only 71 percent of Louisiana’s total grinding capacity (124,500 tons of sugarcane per day);
however, there are only 6 mills in operation in Florida. Thus, the average grinding capacity

1° Ibid.
' USDA, ERS, Sugar and Sweetener Situation and Outlook Report, Sept. 1997. 13
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Table 6

U.S. sugarcane processors: Company, mill location, grinding capacity, 1999

Grinding  Share of

Company Mill location capacity total
Tons
perday  Percent
Florida:

Atlantic Sugar Association .. ............. ... ... Belle Glade, FL ... .......... 14000
Okeelanta Corporation® ........................ SouthBay, FL .............. 24,500
Osceola Farms Company' .. .................... Pahokee, FL ............... 15,500
Sugar Cane Growers Cooperative of Florida ....... BelleGlade, FL . ............ 25,500
United States Sugar Corporation . . ............... Clewiston, FL .............. 26,000
' Canal Point, FL . ............ 19,000
Total Florida .. ... .. e 124,500 37.9
Hawaii:
Gay & Robinson, Inc. ........... . ... . ... ... Kaumakani, Kauai, HI| e 2,880
Hawaiian Commercial & Sugar Company ......... Puunene, HI ............ ... 7,200
: ' Paia, HI . .................. 3,600
Lihue Plantation Company, Ltd. .. ............... Lihue, HI ............... ... 3,600
TotalHawaii . ... ... 17,280 5.3
Louisiana:
AlmaPlantation ........... ... ... ... ... ... Lakeland, LA............... 8,000
Cajun Sugar Cooperative . ..................... New Iberia, LA ............. 12,000
Caldwell Sugars Cooperative ... ................ Thibodaux, LA ............. 6,000
Harry L. Laws & Company ..................... Brusly, LA ................. 5,500
Cora Texas Manufacturing Company . ............ White Castle, LA ............ 12,000
M.A. Patout & Son, Ltd. ... .. Jeanerette, LA .. ........... 24,000
Evan Hall Sugar Cooperative .. ................. Donaldsonville, LA .......... 7,500
Glenwood Cooperative, Inc. . ................ ... Napoleanville, LA ........... 6,500
Iberia Sugar Cooperative, Inc. .................. New Iberia, LA ............. 7,000
Jeanerette Sugar Company . ................... Jeanerette, LA ............. 7,000
Lafourche Sugars Corporation . ................. Thibodaux, LA ............. 9,500
Louisiana Sugar Cane Cooperative .............. St. Martinville, LA . .......... 9,000
Lula-Westfield, LLC .......................... Belle Rose, LA ............. 8,200
Paincourtville, LA . .......... 9,800
Raceland Raw Sugar Corporation ............... Raceland, LA .............. 13,000
St. James Sugar Cooperative .................. St. James, LA .. ............ 7,000
St. Mary Sugar Cooperative . ... ................ Jeanerette, LA . ............ 10,000
Sterling Sugars, Inc. . ......... ... ... Ll Franklin, LA ............... 13.000
Total Louisiana . ........ ... e 175,000 53.4
Texas:
Rio Grande Valley Sugar Growers, Inc. ........... SantaRosa, TX ............ 11,000
Total TeXas .. ... 11,000 34
TotalUnited States . ... . e 327,780 100
' Subsidiary of Florida Crystals Corp.
Source: Lilleboe Communications, U.S. Sugar Industry Directory, 1999/2000.
14
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Table 7

in reach of Florida’s sugarcane mills is much greater—on average 20,750 tons of cane per
day—as opposed to only 11,000 in Texas, 9,722 in Louisiana, and 4,320 in Hawaii.

There are 10 refineries that process raw cane sugar into refined sugar in the United States
(table 7). Two refineries have closed since 1995—-Supreme Sugar in California and C&H
Sugar in Hawaii—and one refinery has opened—United States Sugar Corp. in Clewiston,
Florida. Sugar is no longer refined in Hawaii since the closure in 1996. In 1999, raw sugar
refining was concentrated among six companies, of which 2 (Imperial Sugar and Tate &
Lyle, Inc.) owned 67 percent of the melting capacity. The average melting capacity of U.S.
refineries is approximately 2,400 tons of sugar per day.

Sugar beets are processed in 30 factories in the United States, and 65 percent of the slicing
capacity is concentrated among the four largest firms (table 8). Most of the companies
operating sugar beet processing plants are cooperatives which are owned by sugar beet
producers. The beet processing industry has lost 20 percent of its processing facilities (6
plants) since 1988, and 2 more facilities terminated processing operations at the end of the
2000 processing season.

U.S. sugarcane refiners: Company, refinery location, melting capacity, 1999

Melting Share of

Company Refinery location capacity total
Tons sugar
per day Percent
California & Hawaiian Sugar Company (C&H)"' . ... Crockett, CA ............. 3,400 142
Florida Crystals Refinery, Inc. ................. SouthBay, FL ............ 925 3.9
Imperial Sugar Company® . ............. e Clewiston, FL ............ 850
Gramercy, LA ............ 2,150
Port Wentworth, GA . ...... 3,100
Sugarland, TX . ........... 1,950
Total ............... 8,050 336
Refined Sugars, Inc2 ........................ Yonkers, NY ............. 1,800 7.5
Tate & Lyle North American Sugars, Inc.
(Domino)’ . ... ... Baltimore, MD ............ . 3,000
Brooklyn, NY ............. 2,000
Chalmette, LA ............ 3,000
Total ............... 8,000 334
United States Sugar Corporation® .............. Clewiston, FL ............ 1,800 7.5
Total United States . . .. . . ... . .. .. 23,975 100

"Source: United States Cane Sugar Refiners’ Association.
2 Source: John Gephart, Refined Sugars, Inc.
3 Source: U.S. Sugar Corp.
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Table 8

U.S. sugar beet processors: Company, factory location, slicing capacity, 1999

Share of
Company Factory location Slicing capacity total
Tons
perday  Percent
Amalgamated Sugar Company . ............ Mini-Cassia,ID .......... 12500
TwinFalls,ID ........... 6,500
Nampa,ID ............. 12,000
Nyssa,ID .............. 9000
Total .............. 40,000 215
American Crystal Sugar Company .......... Crookston, MN .......... 5,300
East Grand Forks, MN .. .. 9,000
Moorhead, MN .......... 5,400
Drayton, ND ............ 5,900
Hillsboro, ND ........... _7700
Total ................ 33,300 18.0
Holly Sugar Corporation’ ................. Sidney, MT ............. 7,000
Worland, WY ........... 3,600
Torrington, WY . ......... _5400
Total ............... 16,000 8.7
Michigan Sugar Company ............... Caro, Ml ............... 3,600
Carrolliton, Ml . .......... 3,100
Croswel,MI ............ 3,700
Sebewaing, Ml .......... _5550
Total .............. : 15,950 8.6
Minn-Dak Farmers Cooperative ............ Wahpeton, ND .......... 7,500 41
Monitor Sugar Company . ................. Bay City, MI ............ 8,000 43
Pacific Northwest Sugar Company .......... Moses Lake, WA ........ 6,000 32
Southern Minnesota Beet Sugar Cooperative . Renville, MN . .......... 11,000 5.9
Spreckles Sugar Company . ............... Brawley, CA ............ 8,400
Mendota, CA............ 4,200
Tracy, CA® ............. 5,000
Woodland, CA® .......... 3800
Total ............. 21,400 11.6
Western Sugar Company ................. Ft. Morgan,CO .......... 5,800
Greeley, CO ............ 4,000
Billings, MT .. ........... 5,000
Bayard, NE ........... .. 3,000
Scottsbluff, NE .......... 5,000
Lovel,l WY . ............ 3100
Total .............. 25,900 14.0
Total United States . . .. .. ... ... ... ... ... .. ......... 185,050 100.0
" Division of Imperial Holly Company.
2Division of Savannah Foods.
3 Ceased processing at end of 2000.
Source: Lilleboe Communications, U.S. Sugar Industry Directory, 1999/2000.
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Employment

There are differing estimates of the actual number employed by the U.S. sugar industry, and
none of the estimates are current. The Census of Manufacturing (CM)* reported that, in
1997, sugarcane mills employed 4,968 employees, 68 percent of which were involved in the
production of raw sugar; that cane sugar refineries employed 3,891 employees, 73 percent
of which were responsible for production of refined sugar; and that beet sugar factories
employed 7,718 workers, 87 percent of which were involved in production. In 1992, the CM
reported that 7,000 employees worked in sugarcane mills; 4,800 employees worked in
sugarcane refineries; and 7,600 employees worked in beet processing plants.'* This
suggests, from 1992 to 1997, a 30-percent decline in the number employed by sugarcane
mills; a 19-percent decline in the number employed by refineries; and a 2-percent increase
in the number employed by beet processing plants. The average annual salary reported in
the CM for production workers in sugarcane mills, cane sugar refineries, and beet-
processing plants in 1997 was $32,672, $44,710, and $30,377, respectively.

The number of growers of sugarcane and sugar beets and the wages for growers are not
directly reported by the Government. The USDA’s Farm Service Agency (FSA) has
released estimates of the number of farms on which cane and beets are grown, but that does
not necessarily coincide with the actual number of growers within the industry (see previous
section of the production sector). What is generally known is that the number of farms that
produced sugarcane increased from 1994 to 1998, and the number of farms that produced
sugar beets decreased during that time frame. It can be inferred that the number of farmers
increased in the sugarcane industry over the period and the number of farmers in the sugar
beet industry fell.**

The industry supports another set of employment data published by LMC International, Ltd.
(LMC) in 1994." According to LMC, in 1994, there were 26,692 full-time equivalent
employees involved directly in the growing of sugar beets and 22,488 involved directly in
the growing of sugarcane. On the processing side, LMC estimated 8,585 full-time equivalent

employees in the beet processing sector, 6,268 full-time equivalent in the cane milling

sector, and 4,231 full-time equivalent in the refining of cane sugar. Estimates of annual
income were not provided by LMC.

Sugar beet farmers are skilled laborers; they rotate other crops with sugar beets and
typically have extensive knowledge of the markets and the production practices involved
in producing a variety of crops. Harvesting of sugar beets is mechanized, and there is a high
degree of skill involved in the operation of harvesting machines. The skill level required for
sugarcane production has increased in recent years, as the industry has almost completely

12U.S. Department of Commerce, Economics and Statistics Division, U.S. Census Bureau,
1997 Economic Census, Manufacturing Series: Beet Sugar Manufacturing; 1997 Economic
Census, Manufacturing Series: Cane Sugar Refining; and 1997 Economic Census, Manufacturing
Series: Sugarcane Mills.

13 U.S. Department of Commerce, Economics and Statistics Division, U.S. Census Bureau,
1992 Census of Manufactures: Sugar and Confectionery Products.

4 USDA, FSA, Total Farm Acreage Report, Sept. 1999.

!5 LMC International, Ltd., “The Importance of the Sugar and Corn Sweetener Industry to the
U.S. Economy,” Oxford, England, 1994. 17
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» shed its use of manual labor in the field and has fully mechanized its harvesting process.
Processing of sugar beets and sugarcane both require high skill levels, as the processing
facilities are automated and involve extensive knowledge of computer systems. In both the
beet and cane industry, highly skilled professionals are involved in every step of the
production process. For example, the industry employs agronomists, entomologists, plant
pathologists, biotechnologists, computer technicians, and production management
specialists, to name a few. '

Vertical and horizontal integration

The degree and type of integration within the U.S. sugar industry differ by region and by
raw commodity (i.e., sugarcane and sugar beets). In general, the sugar industry is vertically
integrated in that vertical links exist between various levels of the marketing system;
however, horizontal integration exists between beet and cane operations as well.

In the sugarcane industry, vertical links are established between sugarcane production,
milling, refining, and marketing. Three companies (and their subsidiaries) and one
cooperative operate in Florida (table 6): Florida Crystals Corp., United States Sugar Corp.,
Atlantic Sugar Association, and Sugar Cane Growers Cooperative of Florida. The first two
companies listed, Florida Crystals Corp. and United Sugar Corp., are fully vertically
integrated (i.e., each company grows cane, harvests the cane with company-owned
mechanical harvesters, transports the cane directly from the field to a sugar mill owned by
the company, transports the raw sugar from its mill directly to a refinery that is also owned
by the company for processing into refined sugar, and finally markets its refined sugar to
buyers, both household consumers and manufacturers). The two companies may also
contract with individual growers for cane or with mills for raw sugar to secure additional
supply. The remaining company and the farmer-owned cooperative in Florida are not
involved in every stage of the sugar production process, but are still highly vertically
integrated through forward contracting for cane and raw sugar. Atlantic Sugar Association
generally contracts with individual growers to guarantee supply of the raw commodity, and
then refineries in Florida or out-of-state refineries contract with the mill to guarantee supply
of raw sugar. Sugar Cane Growers Cooperative of Florida enlists its owners (cane farmers)
as suppliers of sugarcane for the sugar mill. Refineries then purchase the raw sugar for
processing. Thus, even though the fields, mills, and refineries are not owned by the same
entity in the latter two cases, vertical integration is still present.

In the second largest sugarcane producing state, Louisiana, vertical integration exists in that
cane growers contract with sugar mills, which are often farmer-owned cooperatives (table
6). A link is established between cane production and milling in Louisiana; however, the
direct link between the sugar mill and the refinery does not exist in that state as it does in
Florida. Raw sugar produced in Louisiana is shipped to another site (usually out of state)
for transformation into refined sugar. Vertical integration occurs within Texas between
growers and the sole sugar mill in Santa Rosa, which is owned by the grower cooperative.
In Hawaii, growers and mills are vertically integrated in that the mills contract for cane, but
as no refinery exists in Hawaii, all raw sugar is transported to the mainland for refining.
Nevertheless, the mill and refineries are vertically linked via supply contracts.

In the beet sugar industry, vertical integration between the grower and the processor is not
as strong as in the cane industry. Ten companies operate sugar beet processing plants in 10
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U.S. States. Generally, sugar beet processors do not grow their own sugar beets, but instead,
contract with independent growers or members of grower cooperatives in their area. There
are some cases, however, where vertical integration exists between growers and processors
in that some sugar beet growers collectively own a beet processing facility or facilities in
their area. One example is American Crystal Sugar Co., which is a company that operates
5 processing plants (table 8) and is owned by 1,300 farmers in the Red River Valley of
Minnesota and North Dakota.

Vertical links between processors and marketers of refined beet and cane sugar exist in the
U.S. sugar industry in that processors are also the marketers of their own refined sugar. In
some cases, refined beet sugar processors will package sugar under private labels for
customers.

Horizontal integration also exits between beet and cane operations in the marketing of sugar.
One example is United Sugars Corp., which is a sugar marketing cooperative comprising
three Upper Midwest beet processors and United States Sugar Corp., a sugarcane refiner in
Clewiston, Florida. United Sugars Corp. is the largest seller of refined sugar in the United
States.

Degree of integration with foreign suppliers

As mentioned earlier, sugarcane and sugar beets are rarely imported into the United States,
so sugarcane mills and sugar beet processing plants are not linked with foreign suppliers.
Refiners in the United States likewise are not linked via ownership or through joint ventures
with foreign sugarcane mills. The relationship between foreign raw sugar suppliers and U.S.
refineries is contractual. Contracts for raw sugar are usually performed with the assistance
of brokers and sugar dealers.'® It should be noted that three of the refineries operating in the
United States are owned by the British-based multinational sugar company, Tate and Lyle
(table 7); however, imports of raw sugar still occur via contracting.

Marketing methods and product distribution

The U.S. sugar sector processes and markets several major products to industrial and retail
users. Combined, refiners and beet processors produce a multitude of granulated sugar
products such as white fine, granulated brown, powdered white, powdered brown, extra fine,
super fine, standard, special coarse, canners’, bakers’ special, and bottler’s special.!” Also,
cane refiners in the industry produce some specialty sugars such as turbinado sugar, raw
washed sugar, and organic sugar. Additionally, the industry markets a wide array of cane
and beet byproducts. In the beet sugar industry, beet pulp and molasses are byproducts for
which viable markets exist. The byproducts of cane sugar production for which important
markets exist are bagasse, molasses, and filter mud. From all of these byproducts, a plethora
of other products are produced, including ethyl alcohol, rum, and alcohol derivatives from
molasses; animal feed from beet pulp and molasses; and electricity, paper board, and
particle board from bagasse.

16 L.C. Polopolus and J. Alvarez, Marketing Sugar and Other Sweeteners, Elsevier, New York:
1991.
7 Tbid. 19
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Two market sectors exist for refined sugar in the United States: industrial and nonindustrial.
The industrial sector used nearly 60 percent of the sugar produced in the United States in
1999 (table 5) in products such as baked goods and cereal products, confectionery products,
ice cream and dairy products, beverages, and canned, bottled, and frozen goods. The
nonindustrial sector, comprised of hotels restaurants, and grocers, consumed the remainder
of the sugar.

Refined sugar is marketed to the industrial and nonindustrial sectors through different
methods. Producers of refined sugar may choose to market sugar on their own. Often,
however, refiners will employ sugar brokers to facilitate in the marketing of their sugar. The
sugar brokers serve as a liaison for both the buyer and the seller of sugar. The broker does
not take title to the sugar, but provides the economic function of pricing by bringing the
buyer and seller together and assists in the rapid dissemination of prices.'® Brokers are paid
a brokerage fee for their services. Refiners may prefer to sell their sugar through one broker
or through a network of brokers.

Another method of marketing used by refiners is to sell their sugar to what the industry calls
“operators.” Operators differ from sugar brokers in that they actually take title or ownership
of the sugar from the refiners. They purchase the sugar in large quantities at discounted
prices and then resell the sugar in smaller quantities to “jobbers” and industrial users."

Refiners do not always utilize the services of brokers and operators in the marketing of their
sugar. As mentioned earlier, they may choose to market their own sugar either directly to
industrial users in bulk or to retail and food service markets in appropriate packaging. One
example of refiners marketing their own sugar is United Sugars Corp. The corporation was
formed by three beet sugar refiners in 1993; in 1997, one cane refiner joined forces. These
four refiners jointly market their sugar to industrial users such as Kraft, General Mills, Mars,
and Hershey, and also package refined sugar under their own label and private labels for
retail sale in grocery stores.?

A new phenomenon in the marketing of sugar is the use of the Internet. While there is not
one single industry site where the buying and selling of sugar takes place, there are scattered
websites where buyers and sellers trade sugar. The websites serve as brokers of sorts and
facilitate the bringing together of buyers and sellers of sugar. Also, there are a multitude of
websites where traders of sugar futures and options contracts place orders electronically for
aminimal fee, and subsequently those orders are passed to traders on the New York Board
of Trade (NYBOT) where sugar futures are traded.?’ The industry may move toward
utilizing the Internet more intensively in the future for marketing purposes in an attempt to
reach more customers, eliminate transaction costs, and facilitate the dissemination of the
most current information.

'8 Ibid.

' Ibid.

2 Ibid.

2l Raw sugar is traded on the Coffee, Sugar, and Cocoa Exchange, which is a subsidiary of the
NYBOT. The United States contract for U.S. domestic raw sugar is No. 14 and for world raw
sugar is No. 11. 20
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U.S. Government Programs

U.S. sugar producers have been afforded some degree of protection and/or support from the
Federal Government since shortly after the Revolutionary War. From 1789 to 1934,
protection was granted primarily in the form of tariffs. It was the Jones-Costigan Act of
1934, however, that cast the foundation for the present-day U.S. sugar program.** The Jones-
Costigan Act was responsible for instituting the allocation system for domestic and foreign
sugar in the United States. The act called for: (1) an annual determination of U.S. domestic
requirements for sugar; (2) the division of the U.S. sugar market among domestic and
foreign suppliers via the use of quotas; (3) the allotment of quotas among processors of
sugar in domestic areas (i.e., marketing allotments); and (4) the adjustment of cane and beet
production in each area to the established quotas (i.e., acreage allotments). Subsequent
legislation superseded the 1934 Act—the Sugar Act of 1937 and the Sugar Act of 1948-but
the basic objectives of the Jones-Costigan Act were preserved in this legislation until 1974
when, after several extensions and renewals, Congress elected not to renew the Sugar Act
of 1948.2 Three years later, excess production and low world prices lead to the passage of
the Food and Agriculture Act of 1977. This act restored the concept of providing domestic
support to producers and instituted the first loan-and-purchase program for sugar.*

Loan rate program

The sugar loan rate program was adopted in 1979 in title III of the Agricultural Act of 1949.
The 1979 statute authorized the President to offer price supports to processors through
offering loans and through conducting purchases to remove some of the excess supply of
sugar from the market. In 1981, Congress voted to provide the loans on a nonrecourse basis
under the Food and Agriculture Act of 1981 (FAA). Under the FAA, processors of raw cane
sugar and refined beet sugar received the loan rate on a per-pound basis, using their sugar
as collateral. As a qualification for the loan, the processor agreed to pay the producer of
sugarcane or sugar beets a minimum price set by the USDA.

In 1981, the raw sugar loan rate was set at 16.75 cents per pound and the refined beet sugar
loan rate at 19.70 cents per pound. Congress required the rate to increase to 18 cents for raw
cane sugar by 1985. If the market price exceeded the loan rate at the time of sale, then the
processor would simply sell the sugar on the open market and repay the amount of the loan
to the government. If, however, the market price fell below the loan rate, the processor
would have the opportunity to forfeit the sugar under loan to the Commodity Credit
Corporation(CCC), with no forfeiture penalties attached (under the non-recourse provision).
Therefore, the loan rate acted as a guaranteed minimum price for processors with the
government as a guaranteed customer.

The loan rate program was continued under the 1990 Farm Act, but in 1996 the U.S. sugar
program was reformed with the passage of the new farm bill, the FAIR Act. The 1996 FAIR
Act involved several key changes to the previous loan rate program. Under the previous
sugar legislation, forfeitures of sugar under the loan rate program were nonexistent because
the program was required to operate at “no cost to the government.” Thus, the USDA was

22R. Lord, USDA, ERS, Sugar: Background for 1995 Farm Legislation, Apr. 1995.
B USDA, ERS, Sugar: Background for 1990 Farm Legislation, R. D. Barry, et. al., Feb. 1990.
2 USDA, ERS, Sugar: Background for 1985 Farm Legislation, Sept. 1984. 21
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able to maintain a “no cost” program by either restricting supply through the use of
domestic sugar marketing allotments (production quotas) or adjusting (reducing) the level
of the raw and refined sugar import quotas (the TRQs).? Both of these options had the effect
of limiting the supply of sugar on the market and artificially forcing the domestic market
prices above the loan rates.

The new provisions of the FAIR Act limited the options available to the USDA for
increasing the domestic price above the loan rate.?® Marketing allotments were suspended
under the FAIR Act, leaving the USDA with only the practice of managing TRQ levels for
imports of raw and refined sugar as a means for reducing supply and increasing domestic
prices; however, reducing the TRQ levels is not viewed as a viable option for several
reasons. First, the United States has entered into international agreements (e.g., WTO and
NAFTA) to increase market access through increases in TRQs and through reductions in
over-quota tariff levels, both of which have the potential to increase levels of imported sugar
-on the market. Second, the ‘no cost’ provision was excluded from the FAIR Act, so altering
the TRQs below URAA committed levels to discourage costly forfeitures is no longer
feasible. Third, a provision was included in the FAIR Act that fixed the current national
average loan rates at 1995 levels (18 and 22.9 cents per pound for raw cane and refined beet,
respectively), so the loan rates may no longer be adjusted to make certain they exceed
domestic market prices. Finally, and most importantly, all loans were converted to recourse
loans unless the USDA announces the TRQ at a level greater than 1.5 mst (1.36 mmt), raw
value, annually.?”” Under the FAIR Act provisions, even nonrecourse loans are now subject
to a 1-cent forfeiture penalty.

The FAIR Act provisions no longer afford the USDA any flexibility in administering the
loan rate program through the use of import restrictions.”® Thus when the domestic price
drops below the loan rate, as it did in the first half of 2000, forfeitures of sugar are likely to
occur in greater numbers.?

Marketing assessments

The 1996 FAIR Act provided for marketing assessments for the sale of raw cane sugar and
beet sugar during the 1997 through 2003 fiscal years. Processors of sugarcane and sugar
beets are required to pay the CCC a nonrefundable marketing fee on a monthly basis. Sellers
of domestic raw cane sugar are assessed 0.2475 cent per pound (i.e., 1.375 percent of the
national cane sugar loan rate) and sellers of refined beet sugar are assessed 0.2654 cent per
pound (i.e., 1.159 percent of the national beet sugar loan rate). Sugar that has yet to be
marketed by the last day of the fiscal year (September 30) is subject to the assessment rate

5 Section 22 import quotas were converted to TRQs in 1990. See U.S. Trade Measures section
for further explanation of U.S. sugar TRQs.

2 USDA, ERS, Provisions of the Federal Agriculture Improvement and Reform Act of 1996,
Sept. 1996.

7 The USDA set the combined TRQ levels for raw and refined sugar at 1.501 mst for the
1999-2000 TRQ season, so as to allow for the issuance of nonrecourse loans.

B USDA, ERS, Provisions of the Federal Agriculture Improvement and Reform Act of 1996,
Sept. 1996.

» On May 16, 2000, the USDA announced that it would purchase 136,000 metric tons
(150,000 short tons) of domestic sugar to remove some of the excess supply from the market as a
means of increasing prices above the loan rate. In total, 120,000 metric tons were purchased. The
purchase was an attempt to discourage forfeitures and to minimize costs to the Government (see
2000 Sugar Purchase section). 22
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on that date. When this sugar is finally marketed, processors are not subject to a second
assessment rate. Forfeited sugar is considered to be marketed and is subject to a marketing
assessment on the date of forfeiture. The penalty for foregoing the assessment payment is
the loan value of the quantity of sugar involved.*

Information reporting

Sugarcane processors, cane refiners, and beet refiners are required to report production,
imports, distribution, and stocks to the USDA on a monthly basis. Also, purchases of
sugarcane and sugar beets must be reported. Reported data are issued on a monthly basis by
the FSA. Each reporting violation is subject to a $10,000 civil penalty.’!

2000 sugar purchase

In the year 2000, domestic prices for sugar fell well below the loan rate, and the threat of
large-scale forfeitures of the 1999 sugar crop to the CCC loomed. Some members of the
sugar industry asked the Government to purchase some of the excess sugar that was present
in the market, (i.e., up to 350,000 short tons) and to dispose of the sugar (e.g., donate it to
foreign countries or use it in the production of ethanol) so that the stocks would not hang
over the market with the threat of release at a later date.”> On May 11, 2000, the Secretary
of Agriculture announced that the CCC would purchase sugar “...to reduce the cost of
expected sugar program forfeitures, support sugar growers, and help stabilize low prices.”
The CCC agreed to purchase up to 136,000 metric tons of sugar, at least 75 percent of which
would be refined. Through purchasing the sugar, the USDA had hoped to save as much as
$6 million that would otherwise have been incurred from expected loan forfeitures. The
authority to purchase the sugar was granted under the cost reduction option of the Food
Security Act of 1985. The CCC did not dispose of the sugar but placed it in storage. The
U.S. industry had hoped the size of the purchase would have been much closer to 336,000
metric tons and argued that 136,000 metric tons would not preclude forfeitures from
occurring.* In all, the CCC purchases totaled 120,000 metric tons, valued at just over $54
million. In the end, 54 percent of the beet sugar under loan and 58 percent of the raw cane
sugar under loan (valued at $378 million) was forfeited to the CCC.*

Payment-in-kind program
Effective August 18, 2000, the government implemented a temporary Payment-in-Kind

(PIK) Program pursuant to section 1109(e) of the Food and Security Act of 1985. The PIK
program results in the diversion of acres from sugar beet production, and thus to a reduction

30 USDA, FAS, “The U.S. Sugar Program,” FASonline, www.fas.usda.gov/
info/factsheets/sugar.html, Mar. 2000.

31 Ibid.

2 B.W. Dyer & Company, Dyergram, “Pressure Mounts for USDA to Intervene in Sugar
Market,: Apr. 5, 2000.

33 USDA, “USDA to Purchase U.S. Sugar, Reduce Cost to the Government,” News Release
No. 0159.00, May 11, 2000.

* M. Pates, Agweek Online, Aglink, “Sugar leaders: Buy won’t be enough,” Wednesday, May
17, 2000.

33 USDA, FSA, 1999 Loan Forfeiture National Report. 23
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in the overall amount of sugar in the market, and was spurred by an effort to assistall U.S.’
sugar producers in dealing with low prices caused by oversupply on the domestic market.*®
The reasoning provided by the CCC for the implementation of the temporary PIK program
was based upon the combination of the following factors: market prices below forfeiture
levels; expected forfeitures of the 1999 crop; greater excess supply outlook for the
upcoming crop year; CCC holding sugar inventory with no other specific disposal plan; and
the U.S. sugar producers’ growing realization of the major market problems facing the sugar
sector.’” Through the implementation of the PIK program, the CCC hopes to reduce the
amount of forfeitures expected, and to eliminate CCC inventory, thereby eliminating storage
costs.’® Essentially, the CCC is using the PIK program as a domestic supply control
measure® in an attempt to raise prices above the existing loan rates for raw and refined
sugar, and to maintain imports of sugar in accordance with market access commitments
made during the URAA

The PIK program requires sugar beet producers involved in the program to agree not to
harvest beets in return for sugar from the CCC’s existing inventory. Sugar beet producers
may submit bids indicating the dollar value of CCC sugar they are willing to accept in return
for diverting acres away from sugar beet production. The CCC reviews all bids and accepts
those bids that will maximize the amount of acreage reduced for the least reduction in CCC
inventory of sugar. A payment limit of $20,000 per producer is enforced. In total, U.S. sugar
beet producers submitted 5,022 bids to participate in the PIK program with approximately
102,000 acres to be diverted from production.®’ Diverted acres represent approximately 7
percent of the total acreage planted to sugar beets in fiscal year 2000.

Sugar trade programs
Tariff-rate quota program

The United States converted its absolute import quotas for sugar to TRQs in 1990. In doing
so, lower in-quota tariff rates were established for sugar from countries that held shares of
the previous absolute import quotas for raw and refined sugar, and higher (generally
prohibitive) over-quota tariff rates were established for sugar from nonquota holding
countries. As mentioned earlier, the TRQ has effectively doubled as a domestic policy tool
that, when reduced, subsequently bolstered the domestic price above the loan rate so as to
discourage forfeitures of sugar. The U.S. sugar TRQ program is explained in detail in the
section entitled “United States Trade.”

Refined sugar re-export program

The sugar re-export program was instituted in November 1982 thro!ugh the issuance of
Presidential Proclamation 5002; the program, as later modified, derives from the terms of

3¢ Sugar Payment-In-Kind (PIK) Diversion Program, Federal Register, Vol. 65, No. 164, Aug.
23, 2000, pp. 51280-51283.

37 Ibid.

38 Ibid.

3 USDA, ERS, Agricultural Outlook, “Weak Prices Test U.S. Sugar Policy,” Sept. 2000.

4 USDA, FSA, “USDA Announces Final Results for the Fiscal Year 2000 Sugar PIK
Diversion Program,” Press Release No. 1671.00, Dec. 7, 2000. 24
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additional note 6 to chapter 17 of the Harmonized Tariff Schedule. At the time of issuance,
sugar refiners and manufacturers of SCPs were limited by restrictive import quotas and were
finding it difficult to compete in the world market with foreign competitors who had access
to raw and refined sugar at low world prices.*! The Proclamation authorized, the Secretary
of Agriculture to allow the entry of quota-exempt raw cane sugar, provided the sugar is
refined and re-exported in either refined form, as an ingredient in SCPs, or used in the -
production of polyhydric alcohol.

The refiners that wish to participate in the re-export program obtain licenses from the USDA
Licensing Authority at the Foreign Agricultural Service (FAS). A license under the Refined
Sugar Re-export Program (RSREP) allows for the importation of quota-exempt raw cane
sugar under HTS subheading 1701.11.20 at a lower tariff rate (table A-1) as long as the
refiner exports the equivalent quantity of refined sugar onto the world market, or transfers
an equivalent quantity of refined sugar to licensees under the Sugar-containing Product Re-
export Program (SCPREP) or the Polyhydric Alcohol Program (PAP) within 90 days of
importation. There is no limit on the amount of raw sugar the refiner may import, but there
is a license limit of 50,000 short tons (45,360 metric tons), raw value, at any given time. The
license works like credits and debits when balancing a checkbook—credits are added when
the licensee exports domestically produced refined sugar before importing quota-exempt
raw cane sugar, and debits are subtracted when the licensee imports quota-exempt raw cane
sugar before exporting or transferring quota-exempt refined sugar. Imports from Mexico do
not count against a refiner’s license unless the quantity of sugar is not re-exported with 30
days of importation. Five companies participated in the RSREP during fiscal year 1999,
importing a total of approximately 350,000 metric tons of raw sugar, which is an increase
of 10.5 percent from 1998 levels.*” Of the 1999 imports, roughly 60 percent was exported
in the form of refined sugar, 40 percent was delivered to manufacturers of SCPs and 3
percent was delivered to producers of polyhydric alcohol.*

Sugar-containing product re-export program

Manufacturers of SCPs that wish to participate in the sugar re-export program are also
required to obtain licenses from the USDA Licensing Authority at the FAS. A license under
the SCPREP permits the holder to receive transfers of low-priced refined sugar from
licensed refiners as long as an equivalent amount of the sugar is exported as an ingredient
in SCPs within 18 months of the transfer. The license balance may not exceed 10,000 short
tons, refined value. Over 300 companies owned licenses under the SCPREP in 1999.#

Polyhydric alcohol program

Producers of polyhydric alcohol that wish to participate in the PAP must obtain licenses
from the USDA Licensing Authority at the FAS. As with the licensees in the SCPREP, these
producers may receive transfers of low-priced refined sugar from licensed refiners, but may
not exceed a license balance of 10,000 short tons, refined value. The producers under the
PAP must, within 18 months of the transfer, use the equivalent amount of sugar transferred

‘1 USDA, FAS, Sugar Import Requirements.

2 FAS Licensing Authority, Apr. 3, 2000.

“ Greater than 100 percent due to debit of 21,656 metric tons of imported sugar.

4 FAS Licensing Authority, Apr. 3, 2000. 25
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from the refiner in the production of any type of polyhydric alcohol, except that produced
by distillation or polyhydric alcohol used as a substitute for sugar as a sweetener in human
food. In 1999, there were 18 participants in the PAP.*

Research and development

The U.S. sugar industry is one of the most technologically advanced and efficient in the
world.* Research is instrumental in maintainingthe industry’s competitive edge, so millions
of dollars are spent on research annually. Advances have been made in areas such as
biotechnology, plant breeding, pest control, disease prevention, planting, harvesting,
irrigation, fertilizing, transportation, and processing. The U.S. Government funds USDA
research facilities that staff specialists (e.g., plant pathologists, plant scientists,
entomologists, and agronomists) to conduct research and to disseminate their findings to
producers and processors of cane and beets. Also, the government, universities, and private
companies fund the research efforts of professors, research assistants, and graduate students
conducting relevant industry-specific studies.

Biotechnology research is leading to developments in disease and insect resistant cane and
beet varieties,*” creation of maps of sugarcane genetic structure, genetic modification to
correct for crop deficiencies, mapping of favorable traits, and identification of beneficial
plant breeding schemes, to name a few.*® The United States has progressed to the stage of
controlled field testing of genetically modified sugarcane and sugar beet varieties.*

Advances in pest control in recent years have led to integrated pest management schemes
where a natural enemy is introduced into the growing area with the intention of eradicating
the pest. For example, the Cotesia parasite indigenous to Pakistan is a natural enemy of the
sugarcane borer. Researchers introduced the parasite to sugarcane growing areas in the
United States so that it would seek out the cane borer, lay its eggs in the borer’s belly, and

cause the borer to become sick and subsequently die. This new pest management scheme
reduces the level of pesticides used while reducing the level of harm to the sugarcane
plant.* '

% Ibid.

“ For example, U.S. sugar production costs were below world average production costs for
1995-99. U.S. beet producers costs ranked second lowest out of 40 sugar-producing nations and
U.S. cane producers costs ranked thirty-first out of 63 sugar-producing nations. LMC
International Ltd., 4 Worldwide Survey of Sugar and HFCS Production Costs: The 2000 Report,
preliminary results presented to the 17th Annual International Sweetener Symposium, Aug. 2000.

4TF.0. Licht, “Sugar in the 21st Century—The international sugar congress in Berlin,”
International Sugar and Sweetener Report, Vol 132., No. 21, July 18, 2000.

“ H.E. Rees, “Recent developments in sugarcane agriculture,” International Sugar Journal,
Vol. 102, No. 1221, 2000.

“F.0. Licht, “Sugar in the 21st Century—The international sugar congress in Berlin,”
International Sugar and Sweetener Report, Vol 132., No. 21, July 18, 2000.

> Information was obtained while the author made a tour of the Florida sugarcane industry,
Feb. 2000. 26
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In the United States, both cane and beet harvesting are fully mechanized. This is a major
advancement for the sugarcane industry, for in 1991 over one-half of Florida’s sugarcane
was still harvested by hand.”® Advances in both industries by private U.S. companies have
been made in the development of harvesting equipment so as to “fine tune” the harvesting
process, leading to increases in the amount of cane and beets harvested in a given season.
In sugarcane harvesting, the large, mechanical harvesters are now able to harvest cane
“green” (i.e., without it having been burned first) with greater ease than in previous years.

On the processing side, research efforts to increase sucrose extraction levels from cane and
beets continue to progress. In the U.S. sugarcane industry, sugar recovery rates have
increased from 11.68 percent in 1995 to 12.07 percent in 1999, and in the U.S. sugar beet
industry, sugar recovery rates have increased from 14 percent to 14.8 percent in the same
period.*

U.S. Market

Consumer Characteristics and Factors Affecting Demand
Characteristics of consumers

The characteristics of the sugar consumer have changed since the 1950s, when most of the
refined sugar produced in the United States was purchased directly by households.” Today,
the primary group of consumers of U.S. refined sugar are industrial users that purchase
sugar for use as an input in their final products, which then generally are sold to households
in the form of processed foods. Of the approximately 8.5 mmt of refined sugar delivered in
the United States in 1999, almost 60 percent was consumed by the industrial sector (table
5). The nonindustrial sector consumed the remaining 40 percent of the sugar, of which
grocers were the main buyers, purchasing roughly 38 percent of the total sugar delivered in
1999. All industrial and nonindustrial users have increased their purchases of sugar since
1995 with the exception of hotels and restaurants, which have actually reduced their use
substantially—by almost one-third.

Factors affecting demand
In terms of quantity, demand for sugar in the United States depends on several factors: the

real price of sugar, per capita real income, the real price of sweetener substitutes (e.g., price
of HFCS and honey), demand for output of sweetener-containing products, population,

SVUSITC, Industry and Trade Summary: Natural Sweeteners, USITC Publication 2545 (AG-
8), Nov. 1992.

2 USDA, ERS, Sugar and Sweetener Situation and Outlook Yearbook, May 2000.

33 USDA, ERS, “U.S. Food Supply Providing More Food and Calories,” Food Review, Vol.
22, Issue 3, 2000. 27
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population growth rates, and tastes and preferences (e.g., health concerns).**> Depending
upon the sector demanding the sugar, these aforementioned factors may or may not apply.

Two definitive sectors demand sugar in the United States (see figure 2): the industrial
sector, composed of producers of bakery items, beverages, processed products,
confectionery items, dairy products, and the like; and the nonindustrial sector, composed
of grocers, hotels, restaurants, and household consumers.

For industrial users, the relative price of alternative sweeteners is one of the most important
factors affecting demand.® In some instances, alternative sweeteners are directly
substitutable for sugar. For example, the increase in the relative price of sugar to HFCS in
the late 1970s and early 1980s, lead to the substitution of HFCS for sugar in the soft drink
industry. Before the introduction of HFCS as a lower-priced sweetener, sugar had satisfied
all sweetener demand, but when i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>