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Problem

While U.S. consumers traditionally have had a swaath, some chinks may be developing in
the armor. Consumption of sugar and high fructmsa syrup (HFCS) peaked at 132 pounds
per capita in fiscal year (FY 1999 but then declined progressively to 117 psundrY 2009—
an average of 1% per year over the decade (FiQuiFCS accounted for most of the decline,
with per-capita consumption falling from 65 pouma$Y 1999 to less than 53 pounds in FY
20009.

The changes occurring on the demand side coulavaefed by those on the supply side.
Traditionally, the U.S. sugar industry has beerlyigrotected by policies that restrict imports.
Over the last decade, these policies have resultad average price of sugar in the U.S. market
that was approximately double the world markete(f€igure 2). Because of the North
American Free Trade Agreement (NAFTA), there arédonger any restrictions on the amount of
sugar the United States can import from Mexicohi results in a sharp increase in U.S. sugar
imports, it could transform U.S. sweetener markets.
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Figure 1. U.S. per-capita consumption of refined sugar dagh-fructose corn syrup (HFCS).
Source: Author calculations based on USDA Economic Rede8ervice data from “Sugar and Sweetener
Yearbook Tables,” available http://www.ers.usda.gov/Briefing/Sugar/data.htm#ieak .

Many expected the NAFTA liberalization of North Arrcan sugar markets to result in a surge
of exports of Mexican sugar into the United Stakemly indications appeared to confirm this
view: in the first full year after the final barrgeto U.S.-Mexican sugar trade were removed in
2008, Mexican exports of sugar to the United Staiggoded, more than doubling from the
previous record set just one year earier.

! Sugar data are reported here on a fiscal year §B%is, where the fiscal year begins on Octobdrtfieoprevious
calendar year. FY 2009, for example, extended f@mober 2008 until September 2009.

2 USDA'’s January 201World Agricultural Supply and Demand Estimateports U.S. imports of Mexican sugar
reached 1.4 million short tons in FY 2009, up from million tons in FY 2008.
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Figure2. U.S. and world raw sugar prices.
Source: USDA Economic Research Service, “Sugar and Swee¥earbook Tables,” Tables 3 and 4, available at
http://www.ers.usda.gov/Briefing/Sugar/data.htm#eak

The story, however, is not so simple. Mexico alas & Tariff Rate Quota (TRQ) designed to
keep the price of sugar in Mexico above the lelwat prevails in world markets. In fact,
domestic sugar prices in Mexico are sometimes abtimae in the United States (Figure 3).
However, in FY 2009 there were strong incentivedexico to export to the United States as
the Mexican refined sugar price fell 7.1 centsypmind below the U.S. price. Mexico increased
its exports to the United States in FY 2009 by glyadrawing down sugar stocks built up in
previous years. When weather problems reducedzbeotthe FY 2010 sugar crop in Mexico,
tight supplies in the Mexican sugar market causédchmatic price spike that at least temporarily
drove Mexican sugar prices above those in U.S. etarkVhat will happen next in North
American sugar and sweetener markets remains antesnd different plausible scenarios have
very different implications.
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Figure 3. U.S. and Mexican refined sugar prices.
Source: USDA Economic Research Service, “Sugar and Sweetégarbook Tables,” Tables 5 and 55, available
http://www.ers.usda.gov/Briefing/Sugar/data.htm#peak
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Sugar markets also have a number of other feathatsleviate from free trade ideals. Price
supports, TRQs, and state traders are prevalebalyo As a result, the residual world market
for sugar has been thin, with relatively small wvoks being freely traded outside preferential
arrangements. Both the residual market and the ingnational markets have been dominated
by developing countries, often as state refinetsamstate traders.

An additional factor influencing the U.S. caloriweetener supply and demand situation is
competition from biofuels. Brazil is the world’'sr¢gest exporter of sugar, but the country uses
most of its sugarcane to produce ethanol, not sigaile Brazil led the world in the
development of ethanol, U.S. ethanol productionsuspassed that of Brazil (AFDC). Increased
corn demand for ethanol was one of the factorsrdsatlted in a rise in the price of HFCS, a
primary U.S. soft drink sweeten&rBrazil and the United States also produce bi@diigem
soybean oil. Land utilized for sugar productiorboth Brazil and the United States has had to
compete with that utilized to produce corn and seyts, creating yet another linkage between
sweetener and biofuel markets.

Objectives

This paper identifies and weighs the factors aiffigcthe contemporary and future Mexican and
U.S. sugar industry. The analysis takes placeNMBTA open-market environment where sugar
competes with HFCS produced from corn and wherane@ihproduction has important direct and
indirect effects. The specific objectives of th@@ainclude:

1. To evaluate how the changed configuration of denfandugar and HFCS impacts the
U.S. and Mexican agriculture and agribusiness s&cto

2. To evaluate the impacts of NAFTA sugar provisiondlee Mexican and U.S. sugar
supplies.

3. To explore the implications of this change in sygalicy for the market for sweeteners,
for consumer demand, and for agribusiness firmititi&ze sweeteners.

Literature Review

While there have been a number of previous stuafissgar and sweetener policy issues, the
interactive impacts of freer trade policies andstoner demand changes have received little
empirical analysis. In 1987, Lieu, Schmitz, and &smm completed an economic welfare analysis
of the gainers and losers for the U.S. sugar psagport and production control program with a
finding that while the U.S. producers experienc@dé welfare gains, U.S. consumers were
much bigger losers as were producers in other cegsnSubsequently, Kennedy and Schmitz
used a welfare approach to analyze the U.S. pramfucsponse options to increased imports of
sugar. While the NAFTA opening of the U.S. sugarket and the anticipated drop in U.S.

% Corn prices also rose from 2005-2008 becausegbiehienergy prices, which increased the cost dfifer and
fuel, strong global food demand growth, and thethwerainduced reductions in grain supplies in majguorting
countries, and a range of other factors. Corn piiiae/e since retreated but remain above pre-20@¥%le
(Westhoff). HFCS prices rose with corn prices baenremained high even as corn prices have dediinedtheir
peak levels.
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sugar prices is mentioned as a justification ferstudy, most of the attention in this research is
given to the impacts of U.S. production controlippbptions.

Of greater interest to this analysis is a 2008ystydCastillo, Bucaram, and Schmitz, which
studied price relationships in the U.S. sugar marRé&ey concluded that the consequence of
increases in U.S. corn prices could be to put sagarprice advantage over HFCS, thus
increasing the demand for sugar and reducing tice gdepressing effects of increased imports
from Mexico. Neither of these studies gave attentmlimitations on the sugarcane production
potential of Mexico, the impacts of open marketig@es on Mexico, or the policy options
available to Mexico, which are a central focusho$ tanalysis.

Procedures

Over the past two years, a Mexican baseline andypahalysis model has been developed as a
counterpart to the U.S. model maintained by thedFaal Agricultural Policy Research Institute
(FAPRI) at the University of Missouri (Meyers et)alBoth models are being utilized to
evaluate for U.S. and Mexican policymakers, theaotp of policy changes. Utilizing models
simultaneously makes it possible to evaluate effetfree trade in sugar on the U.S. and
Mexican producer, agribusiness, and consumer sector

The U.S. and Mexican models are directly linkeénsure a consistent set of estimate results for
North American markets. This linkage makes it jaedo analyze the impacts of economic and
policy changes on the agriculture and agribusisessors in both countries. Utilizing these
models, the impacts of liberalization of sugar ¢racider NAFTA are analyzed over the next
decade, 2010-2019. This analysis simultaneousigiders the effects of NAFTA, ethanol,
HFCS, and farm policies on the agriculture subgsatlated to sweeteners, corn, and ethanol
for both countries.

Demand and Supply Conditions for Sweeteners
Changes in U.S. Demand for Sweeteners

U.S. demand for sugar and HFCS has been influgmaedrily by the combination of changes

in consumer tastes and preferences and changicg netationships. In the past two decades,
U.S. sugar consumption has been relatively stabddef/ and Dohlman, Haley, and Jerardo).

The big change in U.S. caloric sweetener uselibatable to the 19% drop in per-capita HFCS
consumption from FY 1999 to FY 2009. The majorugeHFCS is the beverage industry

(ERS, Sugar and Sweetener Background). Table destgjthat there has been a marked shift in
demand from caloric soft drinks, primarily sweetgémath HFCS, to bottled water. Part of this
shift may represent a change in consumer prefesgii@@ah and Busby). HFCS has encountered
adverse publicity from studies linking HFCS constioypwith obesity and other health

concerns, as reported widely (e.g., Science Daihg) even dramatized on a recent television sit-

com?

* Corn prices also rose from 2005-2008 becausegbiehienergy prices, which increased the cost dfifer and
fuel, strong global food demand growth, and thetherainduced reductions in grain supplies in majguorting
countries, and a range of other factors. Corn piiiae/e since retreated but remain above pre-20@¥%le
(Westhoff). HFCS prices rose with corn prices baenremained high even as corn prices have dediinedtheir
peak levels.
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Table 1. U.S. carbonated soft drink and bottled water congion per capita
by calendar year, 1989-2007.

Carbonated soft drinks

Calendar Bottled Diet Other Total
year water soft drinks soft drinks soft drinks
Gallons

1989 8.1 13.4 33.0 46.4
1990 8.8 14.0 33.1 47.1
1991 8.9 14.1 33.1 47.3
1992 9.2 13.9 33.4 47.3
1993 9.9 13.6 34.3 47.9
1994 10.8 13.8 35.6 49.4
1995 11.6 13.8 36.8 50.6
1996 12.4 13.8 37.8 51.6
1997 13.4 13.6 39.1 52.7
1998 14.4 13.9 39.9 53.8
1999 15.8 13.8 39.7 53.5
2000 16.7 13.8 39.4 53.2
2001 18.2 13.9 39.0 52.9
2002 20.1 14.4 38.5 52.8
2003 21.6 15.1 375 52.6
2004 23.2 15.4 37.0 52.5
2005 255 15.3 36.3 51.7
2006 27.7 15.2 35.4 50.6
2007 29.1 14.9 33.9 48.8

Source: ERS/USDA, Beverage Consumption per capita datdsgerage.xls/.
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Figure4. U.S. Sweetener Prices.
Source: ERS, “Sugar and Sweetener Yearbook Tables,” Tahl8sand 9. The HFCS price reported is the spot
price for HFCS-42 in Midwest markets.

Relative prices of sugar and HFCS may have alsgeglan important role in the recent decline
in HFCS consumption. For many years, HFCS soldlatge discount to sugar, providing a
strong incentive for its use in soft drinks andevtbuitable products. That relationship changed

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 6
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dramatically over the last few years. The HFCSemcreased by 94% between FY 2005 and
FY 2009 and actually exceeded the price for ravecmgar in FY 2008 and FY 2009 (Figure 4).

Changes in Mexican Demand

The sugar and HFCS demand patterns in Mexico ate different than in the United States.
While over the period, 2001-2009, total Mexican &h8. demand for sugar and HFCS were
reasonably comparable, Mexican sugar use per ¢apia two-thirds higher than that of the
United States (Table 2). Prior to NAFTA's full imepnentation, domestic HFCS production in
Mexico was hindered by high Mexican corn pricesG3Amports were long restricted, and a tax
was imposed on the use of HFCS in soft drinks.

Table 2. Mexico sugar and HFCS consumption per capita.

Fiscal year Sugar HFCS Sugar and HFCS
Pounds
2001 99.5 13.1 108.6
2002 105.8 5.7 111.5
2003 105.7 2.8 108.5
2004 112.0 2.8 114.9
2005 108.6 7.4 116.0
2006 112.6 13.7 126.3
2007 107.5 14.2 121.7
2008 106.3 15.7 122.0
2009 102.3 13.0 115.3

Sour ce: Sherwell, Knutson, and Westoff.

In spite of these factors inhibiting the industiiexican HFCS consumption increased from 2.8
pounds per capita in FY 2003 to 14.2 pounds in B872 Most of the growth, however, was for
uses other than carbonated soft drinks, which ooad to be sweetened with sugar. With full
NAFTA implementation, Mexican HFCS producers nowénfree access to U.S. corn, and the
tax on the use of HFCS in soft drinks was repeal¢ith the playing field leveled, an important
guestion is whether the Mexican soft drink industrly evolve to rely as heavily on HFCS as its
U.S. counterpart.

At least two factors will play a role in determigifuture use of HFCS by the soft drink industry.
First, it is often asserted that Mexican consurharge a strong taste preference for sugar rather
than HFCS, so soft drink producers may be reludtatdke a step that could alienate consumers.
Second, as noted by Castillo, Bucaram, and Schthizielative prices of sugar and HFCS in the
Mexican market will also clearly play an importaaole.

Another important dimension of demand for Mexicagar is the export market. Prior to 2008,
Mexican exports of sugar to the United States wariéed by a TRQ. In 2008, NAFTA
provisions removed all restrictions on Mexican suggorts to the United States. Due to high

® In contrast with the United States where most eomtion is refined sugar, most sugar consumed iRiddes
“standard” sugar, with about 96 degrees of poladmatvhile refined sugar has 99 degrees. Mexicamesboth
standard and refined sugar.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 7
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stocks and low sugar prices relative to U.S. pribésxican sugar refiners took advantage of this
policy change by sharply increasing exports (T&)léMexico's exports to the United States
increased from 118,000 tons in FY 2007 to 694,008 in FY 2008 and 1.402 million tons in

FY 2009. This increase in export demand drew dstwoks and caused Mexican sugar prices to
rise sharply in 2009. Coupled with a weather-redwstggar crop in 2009, Mexico was forced to
increase its TRQ and import more sugar to addressdrious shortage in the domestic market.

Table 3. U.S. and Mexican sugar production, exports, ancisp

United States | M exico
Fiscal Sugar Sugar Sugar Sugar Sugar Sugar
year production  imports exports production imports exports
1000 Short tons

2005 7,877 2,100 259 5,813 132 276
2006 7,399 3,443 203 5,813 629 247
2007 8,446 2,080 422 5,846 130 487
2008 8,152 2,620 203 6,081 694 237
2009 7,484 3,082 137 5,470 1,402 607

Changes in U.S. Sugar Supplies

U.S. sugar production fell in FY 2006, partiallychese of the damage caused by Hurricane
Katrina, which occurred in August 2005. Recoveryhaf Louisiana sugar cane industry and
record sugar beet yields in the Plains resultexisharp recovery in production in FY 2007. U.S.
cane sugar production was fairly steady from FY7Z2@0FY 2009, at about 3.4 million short
tons each year, and preliminary estimates suglgestY 2010 crop will be about the same.

In contrast, beet sugar production has been gaiiae in recent years. Strong returns to
competing crops, rising sugar beet production ¢astd other factors led to a 23% reduction in
the area planted to sugar beets between FY 200Far2D09. This contributed to a significant
reduction in U.S. sugar production in FY 2009, thotnestic market prices were somewhat
restrained by the surge in imports from Mexico.

In FY 2010, there has been some recovery in U.& dqagyar production, but reduced sugar
imports from Mexico have led to a very tight markat a sharp increase in U.S. sugar prices.
World sugar prices have set record highs this ye#rso much because of developments in
North America, but because of a very poor cromatid and a Brazilian crop that also fell short
of expectations. For the first time in decades,ldveugar prices have actually risen above the
levels at which the U.S. government supports thektic market price, making it difficult to
relieve the pressure on the domestic market byingehe U.S. market to third-country imports.

Changes in Mexican Sugar Supplies
The Mexican sugarcane crop was adversely affegtgubbr weather conditions in both FY 2009
and FY 2010. Large carry-in stocks from FY 2008ybeer, meant that total sugar supplies in

Mexico in FY 2009 were adequate to allow the coutdrexport record amounts of sugar to the
United States. Without the buffer provided by lastyigcks, the poor FY 2010 crop led to

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 8
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incredibly sharp increases in domestic sugar pritdsexico. For example, the price of standard
sugar in Mexico rose from 17 cents per pound inriraty 2009 to almost 45 cents per pound in
September 2009 (ERS Sugar and Sweetener Yearbable $4). As a result, Mexican sugar
was no longer very attractive to U.S. buyers, aljfosugar that was under contract continued to
be delivered.

U.S. and Mexican Basdine

The U.S. and Mexican baselines were developed WSARRI's U.S. baseline model (FAPRI),
which has a 25-year history of development and ecdraent. Following its development,
FAPRI's 2010 baseline was peer reviewed by USDAdEessional Budget Office, and industry
analysts with adjustments considered to be judtifldne Mexican baseline model (Sherwell,
Westhoff, and Knutson), was first developed antizetl in 2008. The Mexican model was
substantially modified in 2009 to better reflechastic and trade policies. Special attention was
given to improving and updating the sugar modekds peer reviewed by SAGARPA and
industry analysts.

U.S. Baseline

The 2010 baseline reflects a substantially diffeegmicultural economic situation than has
existed over much of the period since World WalrlIshort, higher grain prices than pre-2007
levels increase HFCS prices and competition fod.|&dhile it is easy to oversimplify, higher
grain prices reflect both increased costs of priadnadue mainly to higher energy prices and
increased use of corn for ethanol production. Baibtnomic and political conditions foretell
little likelihood of a relaxation of these presssioan grain prices.

The 2010 sugar baseline reflects the fact thatymooh expenses have increased dramatically
with 40-60% increases in expenses for seed, pasticand fertilizer. Although the figures are
uncertain (USDA only publishes sugar beet expenties®010-2019 baseline shows lower
average net returns per acre to both sugar beetsugar cane than the 2005-2008 average.
Sugar prices at historical norms (23 cents per gpwould result in even lower levels of U.S.
sugar production, as some producers could not amsts or would find other crops more
attractive. Even at relatively high current pricgsS. sugar beet acreage is far below pre-2007
levels. Likewise, HFCS prices are above pre-200&I& which are projected to continue. While
the U.S. sugar market continues to be politicalgnaged, in this environment there is no reason
to anticipate that USDA sugar program managers advtaide action to run prices at below 23
cents per pound. The 2008 farm bill requires, pkoetime of shortage, that non-NAFTA
imports are maintained at the WTO-required lewglich makes it more difficult for USDA to
manage the price of sugar.

In FY 2010, tight U.S. sugar supplies have lecetmord high prices in the domestic market.
While these high prices are viewed as an anomiady, provide an incentive to cane and beet
producers to increase the area they devote to gugduction this year, which should lead to a
larger U.S. sugar crop in FY 2011 (Table 4). Basesugar acreage is projected to be fairly
stable in later years, but yields increase in Vuith past trends to result in modest growth in U.S.
sugar production.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 9
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Table4. U.S. sweetener supply, utilization, and priceseliae projections.

Fiscal year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Area harvested (Thousand acres)

Sugarcane 821 857 866 844 842 842 841 839 835 832

Sugar beets 1,145 1,315 1,205 1,183 1,190 1,195 1,201 1,197 1,196 1,197
Sugar supply and use (Thousand short tons, raw value)

Production 7,837 8,913 8,611 8,541 8,681 8,831 8,985 9,084 9,192 9,316

Imports 2,157 2,067 2,144 2,136 2,118 2,094 2,062 2,030 2,000 1,964

(from Mexico) 340 550 625 615 594 568 534 499 467 428

Domestic use 10,293 10,401 10,544 10,532 10,616 10,749 10,859 10,923 11,004 11,096

Exports 168 161 161 161 160 160 160 161 160 160

Ending stocks 984 1,403 1,453 1,437 1,459 1,475 1,503 1,534 1,562 1,585
HFCS supply and use (Thousand short tons)

Production 8,790 8,790 8,834 8,969 9,058 9,117 9,152 9,202 9,249 9,303

Domestic use 8,232 8,116 8,078 8,127 8,141 8,142 8,128 8,135 8,139 8,151

Net exports 558 675 756 842 917 975 1,025 1,067 1,110 1,153
Per -capita consumption (Pounds)

Refined sugar 61.9 62.0 62.2 61.6 61.4 61.6 61.7 61.4 61.3 61.2

HFCS 53.0 51.7 51.0 50.8 50.4 49.9 49.4 48.9 48.5 48.1

Sum 114.9 113.7 113.2 112.4 111.9 1115 111.0 1104 109.8 109.3
Prices (Cents per pound)

Raw cane sugar 31.1 26.5 25.7 26.3 26.5 26.8 26.9 26.9 27.0 27.1

Refined beet sugar 45.3 35.0 33.8 34.6 34.8 35.2 35.3 35.2 35.3 354

HFCS 26.3 25.2 255 25.9 26.2 26.7 27.1 27.1 27.3 274

Source: Author estimates using the FAPRI U.S. model ardSherwell, Westhoff, and Knutson Mexico model.

Refined sugar consumption per capita projectionsane around 61-62 pounds per capita over
the next decade. Consistent with recent trends,FHe@sumption projections fall from 53
pounds per capita in FY 2010 to 48 pounds per @apiEY 2019.

U.S. sugar imports remain relatively stable at @al2omillion tons per year. Imports from
countries other than Mexico are largely determingthe TRQ and other special programs. The
baseline assumes the TRQ is increased slightlyi@@10 to slightly alleviate the current tight
supply situation but then is set at the minimunelg@ermitted under international trade
agreements in subsequent years.

Baseline U.S. sugar prices retreat from the cupenk in FY 2011 but remain slightly above the
levels that prevailed prior to FY 2010. This ressiitontingent on competing crop prices that
remain above the historic norm because of contimuedth in biofuel production, the assumed
recovery of the world economy, and oil prices t#latwly increase over time. After having a
price advantage relative to sugar in FY 2010, HpG&es are projected to be generally near
prices for raw cane sugar in FY 2011 and beyond.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 10
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Mexican Baseline

Poor weather reduced the Mexican sugar crop in B0th2009 and FY 2010. If growing
conditions return to normal, current high pricesoudd provide an incentive for increased
Mexican sugar production in FY 2011 (Table 5). ‘@hea devoted to sugar production in Mexico
is projected to remain fairly steady in later yesosproduction only increases with very modest
growth in yields.

Mexican sugar consumption is constrained in FY 2000igh prices, substitution of non-caloric
sweeteners, and the weak economy. If greater fgpdisult in lower prices, Mexican sugar
consumption could rebound in FY 2011. Total swest@onsumption per capita could increase
from 118 pounds per capita in FY 2011 to 128 poundsY 2019, a rate of growth consistent
with that observed in recent years. Most of thewgn after FY 2011 would likely occur in
HFCS consumption, which is assumed to modestleas® its share of the soft drink market.

Table 5. Mexico sweetener supply, utilization, and pridesseline projections.

Fiscal year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Areaharvested (Thousand hectares)
Sugarcane 667 696 699 700 701 702 702 702 702 702
Sugar supply and use (Thousand metric tons)
Production 4,974 5,349 5,274 5,302 5,326 5,352 5,373 5,389 5,407 5,425
Imports 511 442 438 439 440 442 443 445 446 448
Domestic use 4,819 5,014 5,072 5,123 5,174 5,222 5,273 5,325 5,374 5,423
Exports 309 500 567 558 539 516 485 454 424 390
(to the U.S)) 309 499 567 558 539 515 484 453 424 389
Ending stocks 889 1,111 1,129 1,133 1,131 1,131 1,135 1,135 1,135 1,140
Residual 55 55 55 55 55 55 55 55 55 55

HFCS supply and use

Production 335 331 330 332 335 338 342 344 347 349

Domestic use 782 887 961 1,041 1,111 1,168 1,217 1,258 1,299 1,341

Net imports 447 556 631 709 777 830 875 914 953 992
Per -capita consumption (Pounds)

Refined sugar 98.0 101.2 101.6 101.9 102.2 102.5 102.8 103.2 103.5 103.9

HFCS 154 17.2 185 19.8 20.9 21.8 22.4 23.0 235 24.0

Sum 1134 118.4 120.1 121.7 123.1 124.3 125.3 126.2 127.0 127.9
Prices (Cents per pound)

Standard sugar 38.6 29.4 29.6 29.9 30.5 30.8 31.0 31.2 31.6 31.6

Refined sugar 45.0 34.8 35.0 35.3 35.8 36.1 36.3 36.6 36.9 36.9

Source: Author estimates using the FAPRI-MU U.S. model HredlSAGARPA Mexico model.

Tight supplies limit Mexican sugar exports in FY120Qand exports remain far below the FY
2009 level over the 10-year baseline. Given thgepted supply-demand balance, Mexico
simply does not have adequate sugar supplies tareap large share of the U.S. market. Note
that projected Mexican refined sugar prices arg ganilar to those prevailing in the U.S.
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market. The more integrated the North American sagaket is, the more closely those prices
will tend to follow one another. However, seasqmate variation and a variety of other factors
mean that Mexico may be able to export modest atsamfrsugar to the United States even
when the season-average price of sugar in Mexiequsl to or greater than the U.S. season-
average price.

Scenario Analysis

In 2008, Mexico and the United States entered afresvtrading era. The effects of this policy
appeared to be less severe than many in the W&t swdustry had anticipated when the
NAFTA provisions were negotiated. In the basejust discussed, the liberalization of U.S.-
Mexican sugar trade does not appear to have draefédicts over the next decade. While sugar
prices in the two countries come in closer aligntterone another, exports of Mexican sugar to
the United States remain limited. In spite of comneoncerns that the NAFTA liberalization
would make the U.S. sugar price support programaukable, baseline sugar prices remain
above the levels that would require the governmeitdke actions to support prices
(approximately 20 cents per pound for raw cane §liga

Of course, actual market outcomes will differ frtmese baseline projections. At least two
plausible scenarios could result in significantlgrenMexican sugar exports to the United States.
These would have important implications for bothrmnies. The scenarios selected relate to: (1)
the impacts of increased substitution of HFCS myas in the production of Mexican soft drinks
and (2) the impacts of increased Mexican sugar tspo

Increased Mexican Use of HFCS

The “more HFCS in Mexico” scenario increases Mexie-rCS consumption by 8.5 pounds per
capita by FY 2019. This is sufficient to allow HF@BSdominate the soft drink market and would
free up Mexican sugar supplies for export to théédhStates. It assumes that Mexican
consumers would accept soft drinks sweetened wWiG $1

Table 6 summarizes the major economic impacthisfscenario in terms of the percentage
changes from the baseline. As soft drink manufactuexpand their use of HFCS, sugar use in
Mexico falls relative to the baseline. This resuttéower prices for sugar in the Mexican

market; by FY 2019, Mexican prices for standardasugll by 19% relative to the baseline. This
results in a modest reduction in Mexican sugar petdn, but it also makes Mexican sugar more
competitive in the U.S. market. The result is a%7Bcrease in Mexican sugar exports to the
United States.

Increased imports of Mexican sugar result in loprees in the U.S. sugar market. These lower
prices result in a modest reduction in U.S. sugadygction. Meanwhile, HFCS prices actually
increase, as the effect of increased HFCS expmittekico outweighs the effect of lower sugar
prices in the domestic market. The combinationighér HFCS prices and lower sugar prices
encourages some U.S. HFCS users to switch to sugar.

® The “loan rate” for raw cane sugar is currently?B8cents per pound, but seasonal price varialitity other
factors mean that the price support program gelgdyagins to have an effect when raw sugar priaédélow
about 20 cents per pound. Note that baseline ra sagar prices never dip below 25 cents per pound.
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While this scenario does result in lower U.S. sygares, it does not result in prices low enough
to trigger government price support activity. Thieets on the U.S. market are less than some
might expect. One reason is that an extra pouttFaIS used by the Mexican soft drink
industry does not translate into a pound of add#i@xports of sugar to the United States. In FY
2019, for example, Mexican HFCS consumption excéadsline levels by 1.03 million metric
tons, but Mexican sugar exports exceed baseliredddoy just 0.69 million metric tons. The
reduction in Mexican sugar prices results in soetiction in Mexican sugar production and
encourages a slight increase in sugar consumptitside the soft drink industry.

Poor weather reduced the Mexican sugar crop in B¥tB009 and FY 2010. If growing
conditions return to normal, current high pricesudtd provide an incentive for increased
Mexican sugar production in FY 2011 (Table 5). ‘@hea devoted to sugar production in Mexico
is projected to remain fairly steady in later yeswgroduction only increases with very modest
growth in yields.

Mexican sugar consumption is constrained in FY 200 @igh prices, substitution of non-caloric
sweeteners, and the weak economy. If greater ssgopsult in lower prices, Mexican sugar
consumption could rebound in FY 2011. Total swesteonsumption per capita increases from
118 pounds per capita in FY 2011 to 128 poundsYi2@Ll9, a rate of growth consistent with
that observed in recent years. Most of the graaftitr FY 2011 occurs in HFCS consumption,
which is assumed to modestly increase its shatieec$oft drink market.

Table 6. Economic Impacts of Mexican substitution of HFC8&dogar in caloric sweetened soft
drinks.

United States M exico
Sugar Raw sugar Sugar HFCS Sugar Standard Sugar
Fiscal year imports price production price exports  sugar price production

(percent change from baseline)

2011 3.8 -1.2 -0.3 1.4 14.4 -3.3 0.0
2012 7.7 -11 -0.7 1.4 25.7 -5.7 -0.4
2013 11.2 -1.5 -0.9 2.2 39.1 -8.1 -0.8
2014 15.2 -2.0 -1.2 2.8 541 -10.3 -1.3
2015 19.3 -2.4 -1.5 3.5 71.0 -12.4 -1.7
2016 23.6 -2.8 -1.8 41 91.2 -145 2.1
2017 28.3 -3.2 2.1 4.8 114.9 -16.4 -2.6
2018 33.1 -3.5 -2.4 5.6 1415 -18.4 -3.0
2019 38.8 -4.0 -2.7 6.2 1775 -19.3 -3.4

Source: Author estimated changes relative to the baseline

Increased Mexican Imports of Sugar
The “more Mexican sugar imports” scenario adjusésNlexican TRQ to allow 1.5 million tons

of additional sugar to be imported at the worlderoy FY 2018. Because the world price is
typically far below the sugar price in Mexico, imswould be expected to increase by the full
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amount of any increase in the TRQ. The assumedase in imports would add more than 20%
to the Mexican sugar supply.

Table 7 summarizes the major economic impactseostenario. The increase in supplies on the
Mexican market would significantly reduce Mexicamgar prices. Lower prices, in turn, would
result in a reduction in Mexican sugar productiod an increase in Mexican sugar
consumption, partially at the expense of reducedemption of HFCS. Lower Mexican sugar
prices also make Mexican sugar more competititbenJ.S. market, and Mexican sugar exports
in FY 2019 exceed baseline levels by 270%. Theltieguncrease in U.S. sugar imports results
in lower U.S. sugar prices, reduced U.S. sugarymtah, increased domestic consumption of
sugar, and reduced domestic consumption and gocé#-CS.

The interesting story here again is that the ire@ea exports to the United States is noticeably
less than the increase in third-country importdMaxico. In FY 2019, Mexican sugar imports
would increase by 1.50 million metric tons, butaugxports would increase by 1.05 million
metric tons because of the reduction in produciot the increase in domestic use that result
from lower prices. Therefore, increased sugar irgploy Mexico impact Mexican sugar
producers more adversely than they affect U.S.rsugalucers.

Table 7. Economic impacts of 1.5 million tons of additiohdéxican sugar imports from the
world market.

United States M exico
Sugar Raw sugar Sugar HFCS Sugar Standard Sugar
Fiscal year imports price production price exports  sugar price production

(percent change from baseline)

2011 7.4 -2.7 -0.7 -0.5 27.7 -8.0 -0.1
2012 14.4 -3.7 -1.9 -1.5 49.2 -13.0 -1.0
2013 21.4 -4.8 -2.8 -1.6 74.3 -17.8 -1.9
2014 28.6 -6.0 -3.6 -2.0 102.0 -22.0 -2.8
2015 36.0 -7.0 -4.5 -2.3 132.8 -26.2 -3.7
2016 44.3 -8.2 -5.4 -2.6 1711 -29.4 -4.6
2017 53.6 -9.2 -6.6 -3.0 217.9 -31.0 -5.3
2018 58.6 -9.2 -7.2 -2.8 250.6 -31.2 -5.8
2019 58.9 -8.5 -7.0 -2.5 269.5 -31.1 -6.0

Source. Author estimated changes relative to the baseline.

Conclusions and I mplications

There were many dire predictions by U.S. sugaryeedinterests that opening the U.S. market
for sugar under NAFTA would ruin the U.S. sugarusaly. This did not happen, and the results
of this study indicate that it is unlikely to happe the near future under reasonable
assumptions. Clearly, NAFTA'’s effects on the Uja industry have been less than
anticipated for several reasons related to the téexmarket. At least so far, Mexico has not
demonstrated an ability to significantly increasengstic production at the level of prices that
prevail in U.S. markets. Soft drink manufactureasdinot made a wholesale replacement of
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sugar with HFCS, and Mexico has not greatly inadagigar imports to arbitrage low world
sugar prices and high prices in the U.S. market.

NAFTA's effects on the U.S. sugar market have &lsen less than anticipated because of
unexpected developments in U.S. and Mexican marketsn a U.S. perspective, increased
biofuel production, rising production expenses, amdnge of other factors have resulted in less
domestic sugar production than many expected. éyrttomestic sugar consumption has held
fairly steady as HFCS has absorbed most of thectighuin domestic sweetener consumption.
From a Mexican perspective, there appear to baeagrianitations on Mexico’s sugar production
capacity than might have been anticipated. Undeentumarket conditions, there are less
incentives for Mexican sugar users to substitugastor HFCS than has been the case for U.S.
agribusiness firms. Rising HFCS prices meant the® less incentive for users to switch from
sugar to HFCS in 2008 and 2009. The current higlemf sugar in North American and world
markets is not expected to persist, and it is yikieat high corn prices will help keep HFCS
prices above historical norms. In reaction to theent situation, Mexico could increase sugar
imports. However, this would depress prices inNfexican market, with important negative
implications for the Mexican sugar industry, evei did result in increased sugar exports to the
United States.

An important question for the future is just hovegrated the North American sugar market will
prove to be. While U.S. and Mexican sugar pricestmeen correlated in recent years, by no
means have they moved in lockstep. The modelings weported here assumes the U.S. and
Mexican markets continue to be imperfectly integdat If they become more closely linked,
trade will be even more sensitive to relative micethe two markets, and a North American
market will be supplied by the low-cost producédmscontrast, government policies and the
actions of large players in the market could kdepties between the two markets relatively
weak.

NAFTA presents a new economic and trading envirartrfie managers of firms that produce
and utilize sugar. The results of this analysisdat® that in this environment, agribusiness
managers will need to closely monitor conditiorfeeting production, consumption, imports,
and exports to prevent adverse impacts on thenatipas in both Mexico and the United States.
The fact that both producer and agribusiness expethe sweetener sector may differ over the
outlook for the future, sends a clear signal thate is good reason to closely follow
developments in sweetener markets and be flexibiese results clearly suggest that we may be
in a new economic environment with strategic imgdiiens that should not be taken lightly. It is
also important to note that the conditions thadl femathis conclusion and to its implications also
apply to the broader scope of agricultural commeslit As in the past, these conditions will be
affected by both political and economic variabléewever, with freer trade, economic forces
can play a greater role in influencing margins estdrns. The usefulness of this research to
agribusiness lies in providing greater insight itite economic and competitive forces
influencing sweetener production, utilization, andre generally to the changing conditions in
agricultural commodity markets.
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