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I mpacts of Transportation Infrastructure on the U.S. Cotton Industry
Introduction

The U.S. transportation stem, including roadsir, rail, waterwaysand ports is under
constant use and strain. At a recent conference at the University of Virginia it was concluded

AfBefore the onset of the recession, bottlenec
bt h the quality of peoplebds |Iives and Ameri ca
transportation systemb6bs deficiencies wildl al m
recoveryo ( Mi I | er Ce nt .eThe WS cotouibdustrycopetates vathiress )

constraints and its competitiveness is linked directly to the efficiency of U.S. and global systems
andtransportation infrastructure.

Overview

The United States is thve 0 r Ithitdblaggestcottonproducerand the largest exporter
supplyingl7 percent of the global cotton productisimce 200@Gndaccounting fo38 percentof
the world exportnarket(USDA). U.S. cotton production isoncentrateéh the Southern Plains,
SoutheastDelta, and Westrnregionsof the United Statewith Texas produag45.3percent of
all U.S. cottorin 2010. GeorgiaArkansasCalifornia North CarolinaandMississippieach
wereresponsible for producingetweerfive and12 percenof U.S. cotton productio(NASS).
The principal markets for U.S. cotton are Chinarkey, Mexico, Indonesia, Pakistan, Thailand
and, more recently, Vietnam

In the lastwo decads, the U.S. cotton sector has éaca number of challenges as the
domestic mill demantasdeclinad and U.S. exports have increas&iiring the 1990s for
example, domestic mill demaratcounted foabout fifty percent of available cotton supplies.
Due tothe decrease idomestidextile production caused by competition from imported textile
and apparel products).S.mill use dropped to 30 percent for 202005 anchas averagelegss
than 20 percerdnnually since thenThe resultingcottonsurplusforced the industry to look for
alternative marketsSignificant changes in the global market for cotton and cditsed
products particularly & increase in ta global export demantiaveprovided overseas markets
for U.S. cotton As a result, U.S. cotton exports rose to/Iidillion bales in 2005/06, more than
triple levels of a decade earlidrefore settling at about 13 million balasecent yearsThe
emergence of China as the world largesttonimporter hasresulted ina strong but somewhat
variablemarket for U.S. cottonCurrently, abouBl percent of all global cotton expos to
China(USDA). The United Statess responsible foabout4dOpercent o f tddahcotiora 6 s
imports representin@6 percentof U.S. cotton production.

Theglobaldemand for cotton is expected to grow in the futukecording toUSDA,
world cotton mill useeaclkeda recordl23.8million bales in2006/07 and nearly ratched thast
123.3 million bales in 2007/0&JSDA). While world use dropped to 109.9 million bales in
2008/09 due to the global economic downturn, cotton use has recovered to average about 117
million bales for the past two year€hina and Indidaveexperiencd the greatest gaine
cotton use since 2000he continuing increase in world demand for cotton is a good sighdor
U.S. cotton industnas it offsetghe decline in the domestic mill demanthe United States



continuego be the largestupplier of cottonto the world marke&nd is forecast to account for 41
percent of world trade in 201201 1.

Becauseghe U.S. cotton industry is highly dependenfanmeign marketsit is important
for the industry to keep U.S. cotton competitive withefgn suppliers such as India and
Uzbekistan Transportation is one tfie major factors thaffect the competitivgositionof
U.S.cotton allowing the delivery ototton tointernational markets atimely, cost effective
manner Theincreasean U.S. cotton exports has cleanlgsulted in a shift in trade patterns and
logistical requirementsin particular,ncreasingcotton demaneh China and other Asian
countrieshasincreasedotton shipmentt congested U.S. west coast pgRsaireet al). This
problemwas exacerbatedluring 2008as Atlantic and Gulf portisecamencreasingly
inaccessible for containerized cotton exports. Outgoing gradmilseeexportsrequireda
greater number afontainers anflerths at ports Delta and Southeast tat shipments to China
were increasinglghippedvia the West Coast instead of Savannah, which resulted for the first
time in adeclining futures markddasis for Delta/SE cottamelative toTexas cotton.While port
congestion has eased since that timetduhe global economic downturmegjuate
transportation infrastructure that guarantees cotton shipments in a, @ffieigntmanner will
providea greatetevel of competitivenes®r U.S. cottorexportsin the future

Consequentlythe primary objetive of this study is to evaluate U.S transportation
infrastructure serving the cotton industiiurthermore, this study will analyze the potential
impacts of transportation infrastructure improvements on the U.S. dgottostry, focusing on
requiremergin Texas Arkansas antlouisiana These statewere chosen becaughey are
contiguous andvhen taken togetheaccount for about half of U.8otton production While
production is high in this region, only abautequarter of U.S. cotton exports aieipped via
Texas and Louisiana port3his is in contrast to the westeratton statesf California, Arizona
and New Mexicdhataccount for less than ten percent of cotton productidsoutonehalf of
U.S. cotton exportdhoweverare shipped throdmwestern seaportd-urther,the proximity of
Texas, Arkansas, and LouisiatteMexicomeritsanalysisb ecause of Mexi cods pr
major market Finally, improvements and expansion of the Panama @Gaeanalyzedb assess
the impacts on cottashipping patterns in the United States and globally.

Many of the logistical and infrastructussuesaffecting thecottonindustry in recent
years hae related to major producing statd$e task of accumulating cotton in this production
area for shipma tothe TexagViexico border, Gulf ports, andestern U.S. ports of major
importance to the overall competitiveness of the U.S. cotton indusefficiencies with this
process, howeveemphasize the need for additional study.

Global container fleecapacity is forecast to increase from 1iflion twenty-foot
equivalent unitsTEU) in 2010 to 16.8nillion TEU in 2013, placing additional demand on U.S.
ports and transportati®ysteminfrastructure (ACP 2010)The demand for containers for the
export of corn, wheat, oi |l seeds, and TEUmt I | | er
2003 to 804,000EU in 2008. While thisepresents relatively smalshareof total containers
available for U.Scargqg much of the increased demand occuattie ports ofSavannah and
Norfolk. Part of the reason for thigas the significant increase freight rates fobulk cargo
during this time period. The situatioesulted ina shortage of containers on the East Coast and
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led to the increased shipmentscotton to the West Coast for expoAlthough congestion and
container shortages were mitigated somewhat by the recent economic recession, global cargo
shipments have recovered and are expected to again strain the U.S. port system.

Trends in U.S. Cottan Exports

U.S. cotton exports gre?28 percent to 16.2 million balé®m 2000 to 2006 before
beginning a downward trer{figure 1) Following this steady drop, cotton exports stood at 12.0
million bales in 2009 for a thregear drop of 26 percentdiowever, 2010 U.S. cotton exports
were 17.5percent oveR009andslightly more than in 20Q8A return to highecotton exports
will place additional strain on the transportation system.

The largesexportmarket for U.S. cotton is China, which impor#&d million balesof
U.S. cottorduring 2010down from 7.6 million bales in 2006. While China has been the largest
market for U.S. cotton exports since 2003, it was only the eighth leading market during 2000 and
tenth in 200Xfigure 2) Following China a@ Turkey, aR.1million bales during 200, Mexico
(1.4 million bales), Indonesiaz04,000 bales), Vietham &8,000 bales), Thailand 18000
baleg and Taiwan (469,000 bales)Vith the exception of Vietnannhich did notregister in the
top ten until 20@, the others have all beeonsistently been in the top seven or eggtgort
markets fo U.S. cotton. As some markets have grown in importance, others have decreased.
Examples otlecliningmarkets for U.S. cotton include Japan, Hong Kong, and thelidia
and Pakistaarestronger markes during some years arelss importanin others. Indiaeceived
532,000 balesf U.S. cottorin 2003 before averaging 211,000 bales during 200 while
Pakistan received more than 700,000 bales in both 2007088db2it less than 430,000 bales in
2008 and 2010

While the importance oéxportmarkets for U.S. cotton has chadgeer the yearshe
importance ofJ).S. portshas stayed relatively constartos Angeles, Savannah, Long Beach,
Houston, and Laredo haeecupied the top five ports for the export of U.S. cotton for the 2003
to 2010 time period, and usually in that or(fegure 3) What has changed is the relative
importance of Los Angeles/Long Bea@hA/LB). In 2003, LA/LBaccounted foB6 percent of
all U.S. cotton exports. While high, it has not been below forty percent since and reached a high
of 54 percen{7.4 million bales)n 2008 Savannah remains the number two port for U.S. cotton
exports, reaching 3.0 million bales in 2007 before fallingeimw 2.0 million bales in 2008 and
2009. Savannah narrowly surpassed two million bales in 201& exports of cotton through
Houston reached a peak2.2 million balesn 2005 before declining to an average o6 1.
million bales for the pashreeyeas. Exports through Laredo remain fairly constant with a
range of 900,000 bales to 1.1 million bademuallyfor the 2003 to 200 period. While not
currently at its peak, it does illustrate extremelystable relationship between the United States
andMexico in the cotton market.

U.S. cotton exportBave varied byort. For example during 20, 65 percent of the T.
million bales exported from éliston were destined for Turkéygure 4) Thiscompares to 53
percenfor 2003(figure 5) Turkeyhasmore thandoubled as a market foptton exports from
New Orleans a65 percent ofort cotton exports, or24,000 bales, during 20. During 2003,
only 28 percent of cotton exported through New Orleans went to Turkey.



On the West Coast, China and othesEAsiaf markets have always been the main
markets from LA/LB cotton exports. Still, there has been some shifting as China increased from
31 percent of the cotton exports from LA/LB in 2003 to 53 percent in 2008 before falling to 42
percent in 2009 During 2010, China accounted for 60 percent of LA/LB cotton exports.

Savannah has also experiencedngesn destinations for cotton exports. In 2003, 38
percent of cotton exports via Savannah went to China, 33 percent to other East Asia, and 15
percento Turkey. By 2Q0, only 23 percent was shipped to Chiaadother East Asiavas 29
percentwhile Turkeygrewto 27 percent.

A more pronounced view appears when examining concentration by market regions. The
top three market regions for cotton exgdtirough Houston were Turkey, South America, and
Pakistan/India and accounted &dyout 90percent oftcotton exportsthrough Houstomluring
2009-2010, up from an average of 77 percent in 2@0®4(figure 6) For New Orleans, this
concentration increaddrom an average of 52 percent in 26804 to & percent 209-2010,
while LA/LB increased from 86 percent to 91 percent for the same time period for its two largest
cotton export market regiorfgures 7 and 8) Only Savannah has maintained a relativatgble
concentration for top market regionsBatpercent for the time perigdigure 9)

Export Markets by U.S. Port

China has been the leading market for U.S. cotton since 2003 and impOnteition
bales during 200, down significantly from 7.@nillion bales in 2006but up from 2.8 million
bales in 200%figure 10). LA/LB has been and remains the leading route for these exports,
accounting fod.1million bales in 2@0, down from 5.2 million bales in 200t nearly double
that of 2009figure 11). Due to proximity to the Southeastern U.S. cotton producing region,
Savannah has enjoyed prominence as a point of departure for cotton bound for China. In 20086,
exports reached 1.3 million bales. More recently, these extirts 347,900 balesn 2009
before increasing 454,650 bales in 2010Dakland is the other major port accounting for
cotton exports to China with 128l0bales in 200&nd 212,240 bales in 201@akland
supasgd Houstorasthe third mostmportantport for exports to Chim during 2008.

Turkey is currently the second leading export market for U.S. cotton, imp@rfing
million bales during 200, down from a peak of 2.7 million bales in 2081 up from 1.6 million
bales in 2008 and 1.8 million bales in 2q@8ure 12). While this represents a decreas@df
percenfrom 2007 it is far less thathe 35 percentdeclinein U.S. cotton exports to China from
its 20 record high.Further, bothdestinationdiave rebounded fromecent lows in 2008 and
2009. Houston has beemd remains the leading port for exporting cotton to Turkey, accounting
for 938,000 bales in 20G%#nd 1.1 million bales in 201@igure 13). Savannah is the second
leading port for cotton exports to Turkey wikier 500,000 bales iloth2009and 2010with
New Orleans next at more than 200,000 bdsing the peak year of 2007, Savannah actually
shipped the most cotton to Turkey, however, that was the only time that Houston was not in the
leading position.

2 East Asia includes Bangladesh, Hong Kong, Indon&adaysia, Philippines, Singapore, South Korea, Taiwan,
and Vietnam.
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The Case of Mexico

The large majority of cottoexports to Mexico cross at land ports of entith so
much cotton production in Texas and a futtyplemented North America Free Trade Agreement
(NAFTA), Texas represents an important source of cottoM&xico. These shipments have
experienced a gdual decline each year sirfcem 2003through 2009, decreasirfigpm 1.63
million bales to 1.35 million baleigure 14). In 2010, cotton exports to Mexiezere up
slightly compared td..45 million bales Laredo is the leading port for U.S. cotton expto
Mexico and accounted forearly threequarters of exports in both 2009 and 2010 (figue 1
The only significant change came in the Lower Rio Grande Valley where Hidalgo, which
shipped minimal volumes of cotton to Mexico as recently as 2007, ecbtor 29,000 bales
(22 percent) exported in 20@&d 2010.Brownsville had previously been secobdt newer
infrastructure and less congestion led shippeusétiidalgo more for cotton exports.

Most Mexican cotton is produced in the western stateChihuahua, 870,000 bales in
2008, and Baja California (379,000 bales), with some production in Coahuila (257,000 bales).
These three states account for 90 percent of Mexican cotton production. Whether cotton is
produced in Mexico or imported fromehJnited States, the destination in Mexico are the mills
in the states of Mexico, Hidalgo, and Morelos, all near Mexico City. Mexico produces only
about half of its mill use, so cotton imports, 98 percent of which come from the United States,
are importah

During conversations with personnel based at six Mexican cotton mills, it was found that
all U.S. cotton is shipped via truck and that border crossings are seen as a bottleneck. This may
be the best mode of transportation as trains are too slahefaieliveryrequirement®f most
mills. The reasons for the bottleneck at the border are familiar and include the need for three
transportation companies including drayage firms, two customs agents, and two agricultural
departmentsor inspection of cotto cargo The need to use all thesetities requireime and
imports incur additional costsSeveral possible solutions were mentioned. Fhstw thesame
transportation compartp handle the entire transaction, reduce the need for a second customs
agent, and harmonize phytosanitary requirements. This suggestion soundshaibhtpkere are
public and private sector interests which wdoddresistanto thesechanges Second, load
containers on flat rail cars and then transfdruok once past t border. Finally, skip the land
bordes and ship to Veracruz.

Other Major Markets

Southeast Asian countries of Indonesia, Vietham, and Thailave emeged as
important marketor U.S. cotton Takentogetheythese three countries imported oweo t
million bales of U.S. cotton annualisom 2007to 2009 reaching a peak of 2.7 million bales in
2008 (figure B). Exports to these countries dropped to 1.9 million bales in 2DAA.B is the
largest port involved in shipping cotton to the SouthAasn region, accounting fabout70
percent in 200@nd 2010vhile Savannah is second.

U.S. cotton exports to Pakistan are also important, but somewhat erratic. For instance,
Pakistan imported 787,000 bales of U.S. cotton during 28@&xportdroppedto 46 percent



in 2008,increased 65 percent in 2009, dhdndroppedagain to54 percent in 201(figure 17).

As a result of the 2010 decline, Pakistan fell bel@awvan for the first time since 2006, below
South Korea for the first time since 20@5d below Bangladesh and Peru for the first time since
2001 and 2000, respectivelfhe main port involved in exporting to Pakistan is LA/LB.
Houston, Savannah, Charleston, and Oakland have each occupied the secdmadngpat least
one year betwee?2003 and2010.

Of particular interest to ports in Texas and Louisiana are the Latin American markets
other than Mexicpwhich combines all countries in Central America, South America, and the
Caribbean As a group, these countries accounted for omemillion bales of U.S. cotton
exports from 200&2008 before dropping to 876,000 bales during 2009 (fiy8yre Exports
returned to 1.1 million bales in 2018louston and Freeport combth® account fomore than
onehalf of exports to other Latin Ameaawith Gulfport next in importance during01Q
Savannah anNew Orleanslso ship significant volumes to other Latin America depending on
the year. The top individual destinatidos U.S. cottorin 2009 and2010 werePeru, which
averaged 288,000 balemd Colombia, which averagedl,000 bales (figur&9). El Salvador
and Guatemala each imported over 100,000 bales of U.S. cottothin009and 2010

The Panama Canal Expansion

One of the major factors affecting the efficiency, distribution andpetitiveness of U.S.
cotton will be expansion of the Panama Canal. With sea freight the fastest growing mode of
transportation, the number and size of vessels that are able to pass through the Canal will
increase after the expansion is completed in 20s expansion is necessary not only to
accommodate growing commerce, blgobecause pod?anamax vessels are forecast to account
for nearly 25 percent of cargo vessel capacity by 2012 and already account for 35 percent of all
vessels carrying cargo wdwide (ACP, December 2007).

The new Panama Canal lock system will be equipped to handle vessels up to 12,600
twenty-foot equivalent units (TEWUpr containerscompared to a present maximum vessel size
of 4,400 TEU. The Canal expansion should reliev®. West Coast congestion on routes to
Asia and increase potential to increase cotton shipments from the U.S. Gulf and South Atlantic
ports to China and other Asian destinations. Jdwnal of Commercestimates that Gulf port
container volume could inease by 20 percent due to Panama Canal expansion. In addition,
U.S. ports have experienced a 156% increase inRBrsamax vessel calls over the past five
years, increasing the demand for seratkarger vessels (1$. Department of Transportation).

While yet to be verified empirically, it is expected that significant additional volume of
U.S. cotton will be shipped via Gulf Coast and East Coast ports to China and the Far East after
2014. This in large part, however, will depend on the expansionsd pwts to handle pest
Panamax vessels. While East Coast ports such as Savannah, Charleston and Norfolk are in
position to benefit initially from the expansion of p&sinamax vessel tradde amount of
additional cargahatmay be handled is uncertaintil improvementsre madeén capacity and
water depth (U.S. Army Corps of EngineerBprts along the southern Gulf are positioned to
gain longetterm as port facilities are expanded. LA/LB and Oakland can be expected to



continue ag majorport in thepostPanamaxerawell into the future, but at some pomiay
reach capacity limitationand be forced to expand

Analysis of U.S. Cotton Export System

This analysis useshe results fora costminimizing mathematical programming model
that was developedy agricultural economists at Texas A&M University to represent the U.S.
cotton transportation and logistic systeth.h e model 6s framewor k minim
shipping, handling, and storing cotton that originates at 673 gins and flows to 44®usae
across the U.S. over four quarterly periods. The model allows routing cotton shipments from
originating gins to warehouses, possibly through reconsolidation warehouses in Memphis or
Atlanta, and then on to either sixteen U.S. ports, eleven dommesticegions, or four major
intermodal facilities (and thence by rail to major West Coast, Gulf and East Coast Borsar
shipments are allowed between two Mioluth origins (Memphis and Monroe, LA) and Laredo,
TX. Only the results for Arkansas, Laeiana and Texas are reported in this study.

For the Delta region, the model also allows-hM@&mphis warehouses to ship cotton to
Memphis warehouses to reflect the possibility of Miouth reconsolidation aridtercontinental
Exchange (ICEYotton certificéion. Another transshipment warehouse was located in Atlanta to
reflect the emerging pattern of warehotigevarehouse shipments from as far west as Texas to
be prestaged in Atlanta.

Cotton shipments in the model are driven by the pull effect of camstthat require
historical amountsf cottonto be delivered to the final demand points (i.e., ports and mills).
Secondary export data were compiled by WISERTrade to characterize cotton deahd at
ports for 2008.Census data @reused to allocate 28 U.S. mill use to the eleven satate
regions (mostly in the southeastern U.S.he model then ships and stores cotton every quarter
to satisfy the imposed demands while minimizing specified costs.

Road mileages for trucking between originating gimerehouses, intermodal facilities,
ports, and mill locations were calculated using standard mapping softRaiteoad mileages
between intermodal or boxcar origins and port destinations were obtained from relevant railroad
industry websitesTrucking st base rates and fuel surcharges were developed based on
information collected from various industry sourcé@fiesedata were used to estimate statistical
relationships between trucking mileage and cds$ie resulting regression parameters were used
to derive point estimates of trucking costs for the specific distance matrix elements for all gin
warehouse, warehousgtermodal, warehouseort, and warehousaill combinations. Shipping
costs from intermodal points to ports were calculated using rahgel multiplied by the
average representative railroad rates obtained from the Surface Transportation Board, railroad
industry representatives, and cotton shippers.

The Least Cost shipping model sources cotton from actual gin points, routing flows to
neaby warehousesThe focus ofltis analysiss onthe cottonflows within Arkansas, Louisiana,
and Texas. Table 1 shows the number of warehouse and gin points modeled in the study area.
From there cotton is either stored, shipped to intermediate riterimiodal facilities) or domestic
destinations (mills or U.S. ports of exif)able 2 shows the decimal share of flow from origins
in the study area to various destinatioRrtows from Texas largely flow to the Port of Houston,
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the Mexican border, or Sthern California. Table 2 identifies these destinations, although the
results are somewhat skewed by a large supply remaining in carryover storage for the year
modeled. The flows from Arkansas also reflect considerable carryover storage given the
proximity to Memphis warehousingd.ouisiana and Arkansas origibsthship to domestic U.S.
textile mills in the Southeast.

Table 1. Cotton Origin Points for Arkansas, Louisiana and Tex:

Warehouses Cotton Gins
Arkansas 40 62
Louisiana 13 43
Texas 91 278
Regional Totals 144 383

Table 2. Least Cost Model Predicted Destinations of Arkansas, Louisiana, and Texas Cotton

TX/LA West Mexican
U.S. Mills Gulf Coast Coast Border Other
Arkansas 11.7% 88.3%
Louisiana 43.0% 57.0%
Texas 13.6% 20.1% 2.5% 15.9% 48.0%

Spatial Equilibrium Model for Export Flows

The international cotton model employed in this analysis includes 416 excess supply
regions and 25 excess demand regions. The excess cotton supply regions include 410 U.S.
regions (waehouses) and 6 foreign regions (Australia, Brazil, India; Sailtara Africa,

Uzbekistan, and other exporting countries). Included among the excess cotton demand regions
are 11 U.S. regions (domestic mills) and 14 foreign demand regions (BangladeshECH2Ta

Hong Kong, Indonesia, Japan, Mexico, Pakistan, South Korea, Taiwan, Thailand, Turkey,
Vietnam, and other importing countries).

In the U.S. portion of the model is an extensive transportation network that connects
excess supply regions with essedemand regions and ports via truck (truck chassis and flatbed)
and rail. Excess supply regions are linked to excess demand regions within the U.S. via truck.
There are 15 U.S. ports which are linked to the excess supply regions either by truck direct
shipments or truck to 5 intermodal (rail loading) sites. These 15 U.S. ports are then linked to the
excess demand regions via vessels except Mexico which are land border port crossings ports thus
shipments are terrestrial. A representative port in efttiedoreign excess supply regions is
also linked by maritime costs to each of the foreign excess demand regions.

The data used for the spatial model are composed of estimation of domestic and foreign
excess demand and supply equations; cotton haratidgtorage costs; and railroad, truck, ship
costs. The excess demand and supply equations were estimated for each location by using



supply and demand elasticities and production/consumption quantities. In the U.S. part of the
model, the excess supplgions are warehouses which are optimal solution to the least cost
shipping model developed by Fraire et al. Cotton received at those warehouses are supplied and
carried through the subsequent crop year with estimated storage charges. Furthermasa, based
the transportation costs/rates (truck and rail) estimates from Fraire et al, each U.S. excess supply
region is connected to U.S. excess demand regions (mills), U.S./Mexico border crossing sites and

ports. The estimates of ocean freight rates from pb8s to different foreign excess demand
regions were estimated based on the difference between the cotton export price (FOB) and the
import price (CIF). Due to the lack of data by port, in the first instance, all U.S. ports were
assumed to have a siniliaeight rate. Subsequently, the ocean freight rates were adjusted to the
equivalent historic flow patterns for each port.

Results

Model validation was performed by comparing historic flows patterns with flows
associated with the base model. DatanffilISERTrade on U.S. export flows and compared to
modelgenerated flows. Table 3 presents historic flows compared to the solution of the base
model. The base model projected flows were within the ranges observed at all ports during the
years of 2007 to@9. Accordingly, the model was judged adequate for purposes of carrying out

study objectives.

Table 3. Comparison between Exports by Port Model Estimates and Observed Data

(Exports in 1,000 480 Ib&aleg

Port 2007 2008 2009 3-Yea Base| Difference*
Average Modd

Savannah 2,9944 | 1,733.3| 1,9664 | 2,2314 | 2,294.2 2.8%
Norfolk 298.0 2506 270.8 273.1 274.1 0.3%
New Orleans 857.1 369.2 3621 5295 530.2 0.1%
Houston, TX 1,733.2| 1,514.6| 1,581.2| 1,6097 | 1,590.2 -1.2%
LaredoEl Paso 1,075.0 907.0 986.0 989.3| 1,052.9 6.4%
L.A.-Long Beach 6,106.5| 7,4462 | 5314.6| 6,289.1| 6,375.6 1.4%
Oakland 706.1 4318 303.9 4806 386.6 -19.5%
Charleston 682.2 446.9 3107 479.9 310.5 -35.3%
Hidalgo-Brownsville 325.0 443.0 3530 373.7 311.4 -16.6%
Gulfport 89.0 131.0 101.0 107.0 46.4 -56.6%
Mobile 50.0 28.0 14.0 30.7 74.3 142.4%
Others 1551 1552 4392 249.8 - -
Total US 15,071.5| 13,8568 | 12,002.8| 13,643.7| 13,246.4 -2.9%

* Relative b the 3 year average.




BaselineModel Results

The baseline model indicates that LA/LB is the dominant port of export with 6.38 million
bales (table 3). The variance from historical cotton shipments is among the smallest, 1.4 percent.
Savannah is theesond most important port with 2.29 million and a variance of 2.8 percent.
Houston and Laredo were third and fourth, respectively, with variance ftdvpercent for
Houston to 6.4 percent for Laredo. New Orleans was the fifth most important portjrexpor
projected 538,000 bales with a variance of 0.1 percent. The remaining ports each shipped less
than 400,000 bales and had variances ranging from 0.3 percent for Norfolk to 142 percent for
Mobile. This latter port, however, has historically hanaiaty minor shipments, so this large
variance is not considered a major enough issue to warrant further analysis.

Results for Panama Canal Expansion

The first scenario to be analyzed was a reduction of 10 percent in ocean freighs mates
result of Paama Canal expansion (PCiey vessels originating from the U.S. Gulf and South
Atlantic ports to Asian and Pacific countries. The second scenario analyzed a 28 percent
reduction in ocean freight rates for the same origins and destinations.

Effects on FlowPatterns and Exports

Decreasing the ocean freight rate from U.S. Gulf and Atlantic ports (Savannah, Norfolk,
New Orleans, Houston, Charleston, Gulfport, and Mobile) to Asian and Pacific importing
countries (China, Indonesia, Thailand, Bangladesh, Rakistonk Kong, Japan, South Korea,
Taiwan) due to PCE is expected to increase cotton exports via the Panama Canal. U.S. Gulf and
Atlantic ports are expected to increase their share of total U.S. cotton exports. Pacific Coast
ports, however, are expectexdexperience a reduction in exports.

A 10 percent reduction in ocean freight rates for the routes that travel via the Panama
Canal is estimated to increase U.S. cotton exports via the Gulf and Atlantic ports except
Gulfport, Mississippi, and Mobile, labama(table4). The absolute change in exports was the
largest for the port of Savannah, Georgia, followed by the port of Houston, Texas. The increase
from 2,294 to 3,965 thousand bales (72.8 percent increase) in exports positioned the port of
Savannalas the leading cotton exporting port passing#é&.B ports (down to 3,837 from
6,375 thousand bales). The total absolute change for the U.S. Gulf and Atlantic ports was
equivalent to a positive 2,617 thousand bales, which in relative value this ideequl.1
percent increase

Furthermore, the share of U.S. cotton exports through the Panama Canal increased from
38 percent (5,119 thousand bales) to 58 percent (7,737 thousand bales) after the expansion. West
Coast ports decreased shipments considelgbigducing total exports approximately 2,538
thousand bales. The route via the intermodal option (rail to West Coast ports) reduces its share
of total U.S. cotton exports by 20 percentage points (from 51 percent to 31 percent). The largest
decrease inxports occurs in theA/LB ports, going from 6,375 to 3,837 thousand bales, in
relative terms, this is equivalent to a decline of approximately 40 percent.
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ocean freight rate reduction) are similar to scenario one in direction, but largagnitude. The

Ratesby 10 Pecent due to the Panama Canal Expansion (1,000 480 limales)

Table 4. Estimated Change in U.SCotton Flows Resulting from Reducing Ocean Freight

Base 10% Absolue Change

Port Model Reduction| Change (%)
Savannah 2,294.2 3,965.5 1,671.3 72.8
Houston 1,590.2 2,074.9 484.7 30.4
New Orleans 530.2 744.2 214.0 403
Charleston 310.5 572.9 262.4 84.5
Norfolk 274.1 334.3 60.2 21.9
Gulfport 46.4 20.9 -25.4 -54.7
Mobile 74.3 24.5 -49.7 -66.9
Total U.S. Gulf and Atlantic 5,119.9 7,737.2 2,617.3 51.1
LosAngelesl.ong Beach 6,3756 3,837.3| -2,538.2 -39.8
Oakland 386.6 386.2 -0.3 -0.1
Total West Coast 6,762.2 4,223.5 -2,538.6 -37.5
LaredeEl Paso 1,052.9 1,179.2 126.3 12.0
Hidalgo-Brownsville 311.4 182.9 -128.4 -41.2
Total U.S-Mexico Border Ports 1,364.3 1,362.1 -2.20 -0.2
Total U.S. Ports 13,246.4| 13,323.3 76.9 06

As expected, cotton flow patterns resulting from the analysis of scenario two (28 percent

ports of Savannah and Houston increased cotton exports to 4,566 and 2,621 thousand bales,
respectively(table5). An i
second largest cotton exporter. The ports of New Orlé&zma;leston, and Norfolk more than
doubled their exports with increases up to 185 percent for Charleston. Total exports from the
Gulf and Atlantic ports rose to 9,990 thousand bales fro204tbusand bales for the base

model (an increase of 95.13 pergefuch increases in exports via the Gulf and Atlantic ports
ndicate

t hat

mportant

t he

from 38 percent in the base model.

PCE

poi nt

coul d

i s

that t

i ncrease

he

t he

West Coast ports undergo an extreme decline in exportgy ffom 6,762 thousand
bales to 2,147 thousand bales. Another key observation is that the intermodal option reduces its
share of total U.S. cotton exports. Only 15 percent of total U.S. cotton exports are shipped via the

West Coast ports. The largest fadtmrsuch reduction is the decrease in exports vid&ieB

port

cana

ports, down to 1,762 thousand bales which place&BAs the third most important port for the

U.S. cotton exports.

ports, total U.S. cotton exports are only modestly impacted. For the 10 percent freight rate

Although cotton flows are altered with lower ocean freights for the AtlanticGulf

reduction scenario, the increase in total U.S. cotton exports was equal to 76.9 thousand bales

which is equivalent to a 0.6 percent incre@able 4) In the second scenaria28 percent

reduction in ocean freight rates incressgal U.S. cotton exports. Although still a modest
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increase in relative terms (1.9 percent), total U.S. cotton exports rose to 13,493 thousand bales,
up by 247.2 thousand bal@able 5)

Table 5. Estimated Change in U.SCotton Flows Resulting from Reducing Ocean Freight

Ratesby 28 Percentdue to the Panama Canal Expansion (1,000 480 liizales)

Base 28% Absoluie Change
Port Model Reduction| Change (%)
Savannah 2,294.2 4,566.3 2,272.1 99.0
Houston 1,590.2 2,621.6 1,031.4 64.8
New Orleans 530.2 1,271.9 741.7 139.9
Charleston 310.5 886.5 576.0 185.5
Norfolk 274.1 623.1 349.0 127.3
Gulfport 46.4 20.9 -25.4 -54.8
Mobile 74.3 0.0 -74.3 -100.0
Total U.S. Gulf and Atlantic 5,119.9 9,990.3 4,870.4 95.1
L.A.-Long Beach 6,375.6 1,762.1) -4,613.4 -72.3
Oakland 386.6 385.3 -13 -0.3
Total West Coast 6,762.2 2,147.5 -4,6148 -68.2
LaredoEl Paso 1,052.9 1,169.8 116.9 11.1
Hidalgo-Brownsville 311.4 185.5 -125.8 -40.4
Total U.S-Mexico Border Ports 1,364.3 1,355.3 -9.0 -0.6
Total U.S. Ports 13,246.4| 13,493.6 247.2 1.9

U.S. Producer Prices and Revenues

As the PCE occurs, theveould be an anticipated reduction in ocean freight rates which
corresponds to a decrease in transportation costs linking the U.S. producers (warehouse level) to
importers in the Asian and Pacific importing countries. This increases price and production in
U.S. regions that ship via the Panama Canal. For example, in scenario one, U.S. cotton
producing regions that ship via the Panama Canal experience an increase in price that ranges
from $0.89/bale (Arizona) to $7.03/bale (South Carolite)l€6). Mostof the U.S. cotton
production regions experienced an increase in price. However, in California and Oklahoma,
prices decrease as the Panama Canal expansion occurs.decieased modestly for those U.S.
regions since exports are diverted to Asian andiPamporting countries via the West Coast
ports.

As noted in Tabl®, the state with the largest gain in revenue due to the PCE was Texas.
The increase in producer revenues for that state was equal to $20.76 million. Taking into account
the relativelysmall change in price that occurs in Texas ($2.63/bale) when compared to the other
states, the main reason for such increase in producer revenue is the an expansion of cotton
productiori. Georgia and Tennessee had significant gains in producer revenuelbwsith
$15.27 million and $13.40 million, respectively. The gain for Georgia is relevant to discuss since
the port of Savannah is located in that state and local cotton producers were the beneficiaries of

3 According to NASS (2010c), cotton production for the state of Texas pyasximately6.3 million balesor the
2008/09 market yeawhich represented 40 percent of U.S. production.

12



this expansion. Although the impacts were rekd$i small, as expected, the states that depend
heavily on West Coast ports experienced a decline in producer revenues (Oklahoma and
California).

Table 6. Estimated Annual Increase in U.S. Cotton Producer Revenuesd Warehouse
Price Resulting from Reducion in Ocean Freight Rates due to Panama Canal Expansion

10% reduction 28% reduction

RevenueChange Price.  RevenueChange Price
State Million Dollars $/Bale Million Dollars $/Bale
Texas $20.76 $2.63 $81.45 $10.43
Georgia $15.27 $6.92 $44.36 $19.95
Tennessee $13.40 $5.97 $42.22 $18.59
Arkansas $9.59 $5.67 $29.20 $17.13
Mississippi $7.07 $5.95 $21.36 $17.81
North Carolina $6.86 $6.25 $22.93 $20.68
Missouri $4.37 $5.45 $12.99 $16.08
South Carolina $3.57 $7.03 $11.07 $21.63
Louisiana $3.09 $6.28 $8.79 $17.74
Alabama $2.76 $5.10 $8.42 $15.45
Virginia $1.23 $5.77 $4.44 $20.72
Florida $0.54 $6.76 $1.57 $19.60
Arizona $0.40 $0.89 $1.12 $2.51
New Mexico $0.25 $4.78 $0.81 $15.31
Kansas $0.05 $5.4 $0.14 $16.02
Oklahoma T $0.11 i $0.41 $3.02 $10.70
California i $0.84 i $0.59 T $2.73 T $1.91
U.S. Total $88.25 $4.70 $291.13 $15.20

In scenario two, the 28 percent reduction in ocean freight rates from Gulf and Atlantic
ports to Asian ad Pacific markets is estimated to increase annual producer revenues for all
cotton producing states except California. The state with the largest gain is Texas, with an
increase in producer revenue equal to $81.45 million. As discussed earlier, Tespsdah
case since most of the gain in revenue is due to increased cotton production (up 68,000 bales)
and not higher prices.

Other states underwent a larger increase in price, but there was less impact on producer
revenues. For example, with respecptices, cotton producers in South Carolina and Virginia
were the greatest beneficiaries of higher prices attributed to the Panama Canal expansion, with
increases of $21.63/bale and $20.72/bale, respectively. However, because production in those
two statess relatively small compared to the others, producer revenues were less when
compared to Texas and Georgia.
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Cotton producers in Oklahoma accrue gains in producer revenues rather than losses. This
occurs becausa portionof Oklahoma cotton shipments werouted via the port of Houston
rather than the intermodal route. Revenue losses to producers in California were estimated at
$1.91 million which is relatively small when compared to the gains by other states.

In both scenarios, the producer revenudf@. cotton increased as the PCE takes place.
A 10 percent reduction in ocean freight rates from Gulf and Atlantic ports to Asian and Pacific
importing countries is projected to increase annual cotton producer revenues by approximately
$88.25 million {abe 6). In relative terms, the total increase in producer revenue for the U.S. is
equal to 2.1 percent. For scenario two, the 28 percent rate reduction causes a greater positive
impact on the producer revenue for the U.S. The revenue gains to cottonepsaaledarger
when the savings in cost due to the Panama Canal expansion is fully considered. Hence, the total
increase in U.S. cotton producer revenue is equal to $291.13 million, which, in relative terms, is
equivalent to an increase of 6.9 percent.

U.S. Cotton Competitiveness in the World Market

The impact of the PCE on the competitiveness of exporting countries is evaluated with
the focus on exports, prices, and revefliahale7 presents the results of the scenarios that were
analyzed. Both scenariadicate that India, Brazil, SuBahara Africa, Uzbekistan and the Rest
of the World Exporters all experience lower exports, prices, and revenues attributed to PCE.
Among these countries/regions, the Rest of the World Exporters were the most affebed by t
PCE. Individual and large cotton exporting competitors, such as Brazil and India, lose
competitiveness in global cotton trade and losses occur within the national industries. For
example, in scenario two, exports, price, and producer revenue in Beaggtamated to
decrease by 17.99 thousand bales, $1.91/bale, and $9.91 million, respectively. However, in both
scenarios, these losses in exports, prices, and revenues are very modest in relative terms.
Brazilian exports, price, and revenue are reducetl®y0.7, and 1.4 percent, respectively.
Meanwhile, with the exception to the Rest of the World Exporters, the losses to other exporting
countries are lower than those of Brazil.

Due to the Panama canal expansion and its potential reduction in ocghhritgs for
the Gulf and Atlantic ports to Asian and Pacific markets, the U.S. gains competitiveness through
increases in exports, prices, and producer rev@ab&7). For scenarios one and two, the
increase in exports is equal to 76.95 and 247.27sdad bales, respectively. Cotton price and
producer revenues also increase in both scenarios. There are greater impacts from scenario two
due to the larger reduction in ocean freight rates. With a 28 percent reduction in ocean freight
rates, the cottoprice and producer revenue increase to $15.20/bale and $291.13 million,
respectively.
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Table 7. Estimated Effects of Panama Canal Expansion on Cotton Exports,

Prices, and Revenue for Selected Countries

Exports (1,000 480 Ibs. bales) | 10% reduction 28% rediction
United States 76.95 247.27
India -5.63 -17.97
Brazil -5.64 -17.99
Sub-Sahara Africa -1.99 -6.34
Uzbekistan -0.60 -1.91
Rest of the World -8.85 -28.27

Prices ($/bale) 10% reduction 28% reduction
United States $4.70 $15.20
India -$0.60 -$1.91
Brazil -$0.60 -$1.91
SubSahara Africa -$0.60 -$1.91
Uzbekistan -$0.60 -$1.91
Rest of the World -$0.60 -$1.91

Revenues (million $) 10% reduction 28% reduction
United States $88.25 $291.13
India -$3.12 -$9.91
Brazil -$3.09 -$9.83
SubSahara Africa -$2.61 -$8.31
Uzbekistan -$1.94 -$6.19
Rest of the World -$4.91 -$15.62

U.S.Industry Suggestions for Mitigating Bottlenecks

In an attempt to identify additional methods to relieve future bottlenecks to U.S. cotton
exports, industry inpguvas gatheredDiscussions with major cotton merchandisers and
warehousenanagers the Mid-south and Soutitn Plaingrovides somewhat coflicting
reportsrelated to improving cotton flow through warehouséke latter has been routinely
identified asa bottleneck in accessing timely supplies of cotton to fill cotton shipping orders.
Cotton shipping orders typically involtke selectiorof individual balesequiredby the buyer
or another shipperU.S. cotton bales are identified and sold on arviddal basis because the
quality traits ofanyparticular balenay differ from other balesTherefore, filling shipping
orders can be relatively slow when compared to treating cat@homogeneous commaodity.
There are various ideas on how to imprdvs process, but merchandisers and warehouses are
reluctant to sacrifice the ability of the U.S. marketing system to sell/deliver bales by individual
guality characteristicsSelling bales on an individual basis is seen as a comparative advantage of
the Lhite State®ver its foreign competitorsAt this point and for the foreseeable futuiegt
advantage is seen to trump the disadvantage of slovidealtification and movemeno fill
shipping orders.
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Another suggestion centered on the desire by sortie cotton shipping industry to
increase the number bales per loadCurrently, truckloads of cotton are constrained to 88 bales
within a container, or 90 bales on a flatliegk. Most truckloads from warehouses to ports
involve 88bale loads thadre tranerredto containers at the porOne suggestion from industry
wastous®6b al e fAhi gh calldwieg96bale tnutkbbadso eransportotton to
port, thus reducing the number of truckloads for a given suppiis alternative sceniar
assumes that cotton truck shipments could obtain a waiver from state regulatory agéateigs
to weight limis. The precedent for this may be supportedaivers received by grain trucks
during the grain harvest.

In the Waiver Scenario, one thiodl the flat bed vansould beallowed to ship 96 bales
per load. These changesould be implementeds follows: 1) only shipments form warehouses
to ports are affected; Zhipments from warehouses to ports are made via three finbdesars,
flatbed vas, and truck chassis; 8hly onethird of the flatbed vans are allowed to use the
waiver while no boxcars or truck chassis shipmemyuse this waiver; and 4) the cost of
flatbed van shipments estimated based @ujusting for 96 bales for flatbed \&amstead of 88

The Waliver Scenario was solved and compared to the Baseline Scd&aalowing
for larger truckloads, holding the aggregate supply constant, the overall number of truckloads
was reducedThis resulted 9,245 8Bale truckloads, repted by 8,604 9®ale loads.The
aggregateationalshipping/handling/storage castclinedby 0.08% from $742 million to
$7486 million for a total reduction of $600,000:he truck portion of this cost reduction is
$354,789, or 0.8% of the truck costsjile the other $250,000 in cost reduction is refuttm
other costs savings related to fewer truckloalisese are minimal cost savings which may be
partially erodediscethe analysis does not take into account the availability of larger containers.

Summary and Implications

The transportation system in the United States is under constant use andT$tigin
system of roadsail, ports and waterways is alsb crucial importance to the efficiency and
competitiveness of the U.S. cotton industAs global cotton mill use expands, greater demands
than ever before will be placed on this systébonstraints and improvements in U.S.
transportatiowill ultimately influence cotton exportshipping patterns and world trade. The
purpose of this studyas to assess U.8ansportation infrastructure and the potential impacts of
improvemend on the U.S. cotton industry

The United States is forecast to export 15.75 million bales of cotton in 2011, representing
about 87 percent of the cotton crop. Ghwasthe largestarket forU.S. cotton in 2010
accounting foB5 percent of alU.S. cottonexports. Turkey, Mexicq Indonesiaand Vietnam
accoungdfor 34 percent olJ.S. cottorexports Los Angeles/Long Beach, Savannah, Houston
and Laredo are the @& ports through whiclthe majority of U.Scottonwas exported.

Results of our spatial equilibrium analysis indicateat under most normal cotton
shipping scenarios, the port of LA/LB retains its dominance, especially for exports to Asia.
SavannahiHouston and Laredo also continue as major export ports. Laredo retains its
importance as the primary port for cotton exported to Mexico. New Orl€hasleston and
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Norfolk remain key suppliers of cotton to Europe and the Middle East. Oakland corisnaies
important port for Asian markets, while Hidalgo, Texas remains important for exports to Mexico.

The completion of thedhamaCanal expansion (PCH) 2014 has major implications for
altered shipping patterns throughout the United Statese reglts assume a 28 percent
reduction in ocean transportation rafi@scotton shipments to Asian markeitsributed to the
PCE.

The United States generally gains from the PCE in several ways. First, total cotton
exports are estimated to increase by 247 [idles, or about two percent. Important regional
shifts in trade do occur, however. Exports from India are estimated to decline, as do exports
from Brazil and Uzbekistan. Along with these export declines are estimated drops in price and
producer reveres for these countries, ranging from $6.0 million in Uzbekistan to $10 million in
Brazil and India. U.S. prices are estimated to increase by $0.03/pound, while revenues rise by
$291 million.

Due to lower ocean transportation costs from Gulf and Sou#mift portsthese ports
are estimated to double their share of U.S. cotton exports. Houston is estimated to become the
nati ono6s scettonexpatindpataftpreSaviannglrexpandingsotton volumeby two-
thirds to 2.6 million balesExports fran the port of Savannah are estimated to double to 4.6
million bales. New Orleans, Charleston and Norfolk are all estimated to indneaseotumes
of cotton exports from 1.0 million bales to 3.6 million bales.

Exports from Texas landased ports of kedo and Hidalgo are mixed, with overall
export volume dowmine percent to 1.4 million baled aredo is estimated to gain about 11
percent in export volumi® 1.2 million baleswhile exports from Hidalgo would decline 40
percento 185,000 bales

Gairs for the Gulf South Atlanticand Texagports come at the expense of the West Coast
ports. Cotton exports from LA/LB are estimated to decline 72 percent to 1.8 million bales, while
export volumes from Oakland are down marginally to 385,000 bales.
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Figure 1. U.S. Cotton Exports, 200@010

Figure 2. Volume of U.S. Cotton Exports by Market

Figure 3. U.S. Cotton Exports by Port
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Figure 16.U.S. Cotton Exports to Indonesia, Vietham and Thailand, 2@IBLO
Figure 17U.S. Cotton Exports to Pakistan, 2003010
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Figure 1. U.S. Cotton Exports, 2000 - 2010
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Figure 2. Volume of U.S. Cotton Exports by Market

Dlillion 450 Bales
China  OTwkey BEhlexico EIndonesia
2000 Fakistan BViemam BThaland COthers
157 16.2
15,0
100
50
LXK

Ton3 20014 2005 200G o0 To0s 009 R
Senmrce: Global Agviculingal Trade Systemn (G ATS), USDA Foreign Agriculomal Service, heip: Owww, s amda gov igois defanlt agpx

Figure 3. U.S. Cotton Exports by Port

Mlillion 430z Hales

LA Leng Beach BSavannah COHouston — Bl Laredo (ezi)
1.0 Mew Chleans BWOakland BChaleston COChers
16.2
157
.......................................... 15..1............ e s E e e e
13.9 14.1
5
15.0 L=
12.4 120
Lib.0r
50
0.0
2003 2004 s 2006 2007 n0s 009 2010

Sonmee: Clobal Agrsoulomal Trade System (GATS), USDA Foreign Agriculnmal Semvice, hap: wwnw fhs mdagen gaits defoult agpx

20



Figure 4. Top U.S. Ports for Cotton Exports, 2010
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Figure 5. Top U.S. Ports for Cotton Exports, 2003
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Figure 6. Cotton Exports through Houston by Destination
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Figure 7. Cotton Exports through New Orleans by Destination
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Figure 8. Cotton Exports through L.A./Long Beach by Destination
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Figure 9. Cotton Exports through Savannah by Destination
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Figure 10. U.S. Cotton Exports to China, 2003 - 2010
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Figure 11. Tnp U.S. Ports for Cotton Exports to China
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