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U.S. Cotton Subsidies: Drawing a Fine Line on
the Degree of Decoupling

Andrew Schmitz, Frederick Rossi, and Troy G. Schmitz

The impact of the U.S. cotton policy depends on severn] interrelated factors: how input
subsidies interact with producer price supports, produeer price expectations, pnd the axtent
to which price supports are decoupled from production, Cotton subsidiss have a diract
impact on world cotien prices, depending on the extent to which price supports are eoupled
to production. At one cxtreme, there is a pries finpact of 12.4% when producees make
decisions at the Joan rate, but the overage price impeet is 20.9% when producers make
decisions based opn the tergel price. Results are presented for mtermediate cases of

deconpling.
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JEL Classifications: Q17 Q18, Q25 Q28

Global interdependence in the dipital ags has
tesulted in the creation of many new and
important trade linkages, frade associations,
and trading apreements. As plobal trade has
increased, however, so has the recrimination
and incidence of trade disputes, The Canadian
investigation intc U1.3, corn dumping com-
plaints {Elliott) offers a simple example of
cross=border {riction in the trade of feed
grains. Additional tensions on a wider in-
ternational scale are exemplified by the
separate cases that Brazil has brought to the
World Trade Orgenization (WT10O) one in
which European Union sugar policy is tar-
geted (Powel! and Scehmitz 2005}, and the
other being their successful suit against sub-
sidies provided by the povermment of the
Unitad States to the TI.S. cotton induatry.
Theze challenges have not only highlighted the
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MNorth-Scuth contention over agricultural
trade concessions, but they also illustrate the
intense naivre of trads issues and negotiations:
the ramifications of which can have severe
consequences for producers, consumers, and
governments worldwide, For cxample, the
WTO decision has important implications
for the future of & new TI.8. farm bill. Also,
because of its high profile defeat in the WTO,
dehate over the TS cotton program has baen
reignited in academic eircles, with the sub-
sequent examination of the aileped economic
inefficiencies and rent-seeking behavior result-
ing [rom trade-distorting apricultural policies.

In this paper. even though we specifically
rodel the impact of U8, cotton subsidics on
the world price of cotton, this model has
applicability to U5, agricultural policy in
general. This paper builds on earlier work by
Schmitz, Schmitz, and Dumas and Rossi,
Schmitz, and Schmitz. The medel is compar-
ative static in nature and refleets the main
policy instruments affecting U8, cotton pro-
duetion, exports, and world prices. The two
previous papers modeled the 1.5, cotton
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market under the strong assumption that
cotton producers base their production on
the target price set forth under the 1.8, cotton
policy, As such, results derived under this
asgumption approximate an upper bound of
price end guantity impacts due to U.S, cotton
subsidies. While thess models incorporate
water subsidies along with price support
fnstruments, we Jdid not include other ele-
ments, such as crop insurance. In conteast, in
this paper we model the other extreme case—
where U.5. cotton farmers respond to the
marketing loan rate price rather than the
target price in decision making-~and include
other subsidy instruments previously ignored
in rar earlier work (e.g., crop insurance). By
so doing, we eompars the theoretical extremes
of the distortionary impacts of 1.5, cotton
policy. Furthermore, we provide an interme-
diate scenaric where producers respond to
price guarantees above the loan rate, This is
important because thers appears to be little
agreement as to producer behavior regarding
the response to support prices, Do producers
respond to the target price, the loan rate, or
neither? How producers respond elearly af-
frows the degres to which policy is decoupled
from production,

Other researchers also have examined the
distortionary impacts of cotton subaidies.
Poonyth et al,, for instance, emplay a compat-
ative—statie, partial-eguilibrium global trade
mode] to focus on the impact that aggregated
global cotton subsidies have on world prices,
production, trade, and welfare, whereas our
model focuses specifically on the impaet of
removing U.S. cotton subsidies., Another
major differsnce is that their work does not
include water subsidies. Sumper and Pan st al.
both utilize econometnic madels, which iz very
differant from the approach used in this paper
to estimate how the remeval of 115, cotton
subszidies would affect 115, production quan-
tities and the world price of cotton, They da
tet inelude water subsidies in thefr analvses
either. While we recognize that Brazil's WTO
case againsi the United States did not address
the impact of water subgidies, input subsidies
have in penernl become a foous of the wider
WTO framework for resolving trade disputes.
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With reference to the eottan case, as this papet
clearly shows, if one doss not inclnde the
impact of water subsdies on cotton pro-
duection and poces, one underestimates the
price impact of U8 cotton price support
programs. Moreover, water subsidies alone
can be price and trade distorting even in the
absence of price supports (Rossi, Schmitz, and
Schmitz).

Price-Based Sabsidy Instraments and
Crop Insurance

The cotton industry in the United States has
a long history of povermmental support.
Following World War I, coiton farmers
atternpted  self~imposed production controls
in order to increase prices and incomes, The
inevitable coordination failure of such efforts
resulted in calls for legislation that would aid
the farm economy, ultimately leading to
passage of the Aprienltural Marketing Act of
1925 (USDA 1996). In the vears that imme-
diately followed, the main policy instrument
used to support domestic prices and farm
incomes were production guotas, which re-
duced production rather than creating incen-
lives to produce. Marketing loans for cotllon
farmers were then introduced in the late 19305
and opensd the door to the price-support
subsidy regime that, although often modified
over the years, has subsequently persisted to
the present (USDA 1996). The following
provides a brief description of the different
types of price-based subsidies that currently
benefit 1.5, cotton producers: direct pay-
ments, marketing loans, counter-eyelical pay-
ments, and Siep 2 payments. Wesicott,
Young, and Price provide the basis for the
following summary of direct payments, mar-
keting loans, and counter-cyclical paymenis.
Bench et al. and Swmner provide information
on Step 2 payments,

Direet payments (DPs) under the 2002
Farm Security and Rural Investment (FSREI)
Act are made 1o eligible producers erch vear,
and are bhased on historieal acteape and
historicel vields. DPs are similar to the
production flexibility payments (PFCs) of the
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1996 Federal Apriculture Improvement and
Eelorm (FAIR) Aet, but differ in that the
rer-unit payment rate is fixed for the Ave-year
life of the Act (ie, 2002-2007). Previously,
PF{s operated umder 8 fized total cxpen-
diture per year, with the aonual per-unit
payment rate based on commodity-speeific
parameters,

The marketing assistance loan (MAL)
program of the 2002 FSRI Acl continues
a long traditlon of government loans to
producers covering a multiplicity of agricul-
turel commodities. By pledging their crop as
collateral, MALs allow producers to secure
significant amounts of govermment benefits,
while at the same time giving them several
favorable options to repay the loan, These
options include repaying the loan at the loan
rate plus interest; tepaying the loan at a lower
rate (if applicable); or forfeiture of the crop, if
desired, to the government at the time of the
loan maiurity. MATs are calenlated as the
differcnce between the Ioan rate and the world
price, multiplied by the output qoantity. Thus,
they are widely eongidered to be a coupled
subsidy as they are directly tied to production
levels (Surmner)

Connter-cyclical payments (CCPs) were
introduced wnder the 2002 FSRI Act, and
rely upon a “target price™ (P)). The CCP is
activated whenever the market price is below
this predetermined level, CCPs are based on
historical acreage and historical yields and, as
such, are penerally regarded as decoupled
{c.p., Gardner), although there iz conziderable
debate over this issue {(Anton and Le Mounel;
Lin and Dismukes). This aspect of TU.5. cotton
policy has no official antecedent in the 1996
FAIR Act, but replaces the imprompta sub-
gidv payvments (known as “Market Loss
Agsistance” payments} that were made ta
farmers during the years I1998-2001, when
several commaodity prices crashed. Caleulation
of the CCP rate is dependent upon the DP rate
(P, and the warld pree (P} in relation to the
loan rate (P). If P, = Py, theo the CCP rate
cquals P, — Py — P, On the other hand, iT P,
= P then the loan tate is binding and the
CCP rate is equivalent to P, — Py — Py Onea
the CCP rate is determined, calculation of the
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counter-cyclical payments is

CCP = [CCP payment rate}
x (CCP payment yield)
x [(L.85 = [Base Acres)].

Althoagh the Tlnited States iertninated
Step 2 program payments as of August 1,
2006, in responze to Brazil's successful WTO
cotton challenge, they were an important
compenent of TS, cotton poliey, While DP,
MLA, and CCP subsidies provide direct
benehits to producers, the Step 2 program
differed in that it was a demand subsidy that
indirectfy benefited producers. Sumper ex-
pleins how the effects of Step 2 benefits
received by ULS. mills and exporters are
transoutted through the supply-demand sys-
tem to subsequently depress world cotton
prices. The Btep 2 program was based upon
an ongoing review of two separate price
differentials to detetmine if payments were to
be made (separately) to domestic mills {con-
sumers), domestic markelers, and exporters. If
the .5, pice of cotton exeeeded the A Index
{world price) by 1.25 cents per pound {or four
consecutive weeks, and if the adjusted world
price (AWP) did not exceed 134% of the Joan
rate, then Step 2 payments were made to the
eligible recipients defined above, The payment
rate was equivalent 1o the difference betwesn
the U5, price and the A Index, minus 1.25
cents per pound {Beach et al.).

In addition 1o henefiting from price sup.-
poris, whether direcdy or indirectly, LS.
cotton produeers also receive subsidized crop
insurance. Almost all cotton growers partici-
pate in the crop insurance program hecausn,
according to Sumnper, (hese subsidies are
* . among the larpest available for any
crop” (2003, p, 22). Crop insurance subsidies
operate in two ways: a direct subsidy on the
premivma paid for erop insuranee, and sub-
sidy payments made on losses beyond what
the preminms cover, In hiz study, Surmnper
cormnbined the two and calenlated a per-acre—
planted national average cotton crop insur-
ance subsidy, and discusses how the crop
ingurance subsidy effectively increases net
revenue per zore planted, and thus haz the
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same effect on production as does a pore
production subsidy. Therefors, we incorporate
thig subsidy inte our analysis by calcuiating
a per bale dollar estimate of crop insurance
{based upon Sumner's per acre sstunate), and
add it o the per bale wvalue of the water
subsidy,

Input Subsidies and Multiplicative Effects

An input subsidy, acting in conjunetion with
& price-support mechamsm {e.g., the market-
ing loan rate price), will theaoretically distort
prices and guantities in & multiplicative man-
ner (Rossi, Schmitz, and Sclimutz), This was
alss lound to be the case empinically, even
though: (1) water subsidies for collon are
likely important only in Arizona and Califor-
nig, and () water subsidies ars not a direst
policy instroment in terms of federal apgricul-
tural policy and payments! Indeed, the
history of federal irngation yrojects precedes
agricultural price—support programs and can
be considered more of a traditional snbaeidy?®
{ie., producers buy water Dbelow the true
economic cost} than cash paymenis andior
loans made to farmers when prices are low.
Thus a water subsidy is hidden in the =ense
that money is not explicitly received, but
rather the cost of production ia lowered for
gach farm.

Regardless of the specific details that define
the tranzaction of water subsidies o practce,
it remging necessary to account for their
multiplicative impact in the presence of price
supports—if, of course, the subsidy itsell is
large enough to cause an appreciable shift of
the supply curve. Accounting for the value of
a water subsidy can be diffieult, and several
prices can be used to estimate the “true™ cost

| Iirigation subsidies arc separate from the federal
agricultural pohey that is enacted every five years, Tha
.8, Bureau of Reclamation is responsible for
supplying irtigation water to fammers, and for setting
the purchese price. In oddition, water may hbe
subsidized through state programs such as Califomnia’s
State Watar Project (EWG),

1A water aubeidy is simply the difference between
what a contractor iz pevmg for water and how much
this waler is actoally worth™ (BEWG.
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of irrigation water [Environmental Working
Group (EWG)]. As mentioned previously,
studies by Sumner and Poonyth et al. ignored
the water subsidy. presumably because they
assumed that its value, its relative spatial
coverage (ie, Arzena and California), or
both, was small encvph to not affect the sector
as a whole. We believe that water subsidies are
theoreticrlly important, and thuos the model
presented later im this paper has explicitly
accounted for them. Appendix A provides
a briel overview of the data we usad to derjve
our estimate of the water suhsidy, and ihe
specific saleulation employed.

We now show how the combination of an
input subsidy and a price-support instrument
has miwultiplicative price impaets (Rossi,
Schmitz, and Sechmitz). The following example
assurmnes thal a water subsidy lowers the cost
of production and induces a downward shift
of the supply curve, which in torn cavses the
multiplicative effects of the two subsidy
mstroments (e, water subsidy and prce
aupport) to be greater than a mere surmmation
af the individwal effects. Figure 1 shows that
the production guantity g% is established
where a given support price (P,) inlersccts
the water-subsidized supply curve (5"} at point
a instead of at point {, where it would
atherwise be il only a price-support subsidy
was in effect. The additiom of the water
subsidy to the pricc-support subsidy must
necessarily increase gp to g%, given thet both
types of subsidies are binding stmultaneously.
In addition to the incteased output, there is
8 decrease in the resulting price necessary to
clenr the world cotton market, P,.. For
example, under a price-support subsidy alone,
the market-clearing ecquilibrium shiftz {rom
point e {ie., ne subsidies) to point A; while for
a water fubsidy alone, the shift from point e is
to point k. However, with bath subsidies in
place, the market-cquilibrating shift s from
paint ¢ to point 5. Although the actual
magnitude of these shifis i strictly an
empirical malier [e.p., it cannot be determined
2 priovi Whether (e - &) = {& — k), or whether
(e = ) = (e — &), it 15 absolutely clear that
(e — b} iz preater than either differeptial
individually, Indeed, the main result of Rossi,
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Fignre 1. Multiplicative Effects of Waler
Subsidy and Price Supports Sowrcs: Rassi,
Schmitz, and Schmitz {2005

Schmitz, and Schmitz was to empirically prove
that {& — &) must be greater than [(e — &) +
e — k). They therefore referred 1o Figura 1 as
the “multplicative effects” (ME) moedel.

Prodocer Price Expectations

Recent work focusing on agricultural policy
has dealt with the issue of whether or not
farm-level production decisions are truly
decoupled from the agricultural subsidies that
the TI.8. government provides to farmers. For
example, Anton and Le Mouel and Lin and
Dismukes invesiipate heow both production
incentives, and impactz on prodoction, are
created by counter-cyclical payments. Both
studies found evidenee to call into question the
“decoupled” status of the CCP program.
Anton and Le Mouel indicate that the CCP
program induces production incentives when
rizk is taken into consideration, while Lin and
Dismukes suggest that income and wealth
effects induced by CCPs lead to inter-temporal
production impacls, in addition to the “‘mod-
est” short-run impacts they observe. Similarly,
Goodwin and Mishra explain that imperfect
capital matkets and risk-changing wealth
effects offer two ways in which DPs cowid
canse production to expand. They use data
from 2002 and 2003 to examine the acroage
decisions of Corn Bell produeers, and find
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“modest” evidence that DPs influence such
demisions.

Given this backdrop, an important consid-
eration affecting the price, quantity, and
welfare impacts of U5, cotton policy is how,
and to what extent, are farm payments linked
to production. Thiz can perhaps be framed
best with the following questions: What price
do produeers wse when determining their
production levels and are counter-cyclical
payments really decoupled {tom production?
The answet ta the first guestion has & dirsct
bearing on how the theoretical meodel 1
depicted, and how the medel iz subsequently
specified with actual data. If producers do
respond to support prices, some economists
arpue that they likely do 50 at prices slightly
above the loan rate (Gardner, Goodwin,
Mishra, and Oralo-Magne). For example,
cotton producers could have reasonably ex-
pected to receive 9% more than the joan rate,
according to calculations made by Gardner
based on data for 2000,

The answer to the second question alse has
an influence on how the modal is specified.
The work of Anton and Le Mouel and Lin
and Dismukes suggests that CCOPs may be at
least partially coupled. If so, then producers
must delinitely be settinng their supply reaponse
somewhere above the loan rate. Nevertheless,
tar aim is to provide results that define both
the upper and lower boundades of price
impacts caused by 1.8, cotton policy, as
represented by the coupled and decoupled
positicns (aleng the support price continuum)
that praduocers respond to in our model.

As shown in Fipure 2, the key difference
between the loan-rate and target-price scenar-
ios 15 the selection of the price-support subsidy
rate when deriving the supply curve, for a given
price elasticity of supply for U.S. coiton and
a given production gquantity, The nature and
positicn of the supply curve depends on the
level of support received by farmers that is
directly tied to production—wheather at the net
target price, to select one extreme position, or
at the loan rate. In Figure 2, assume that the
actual level of U5 cotton preduction g*
corresponds to poinl z, where the lean rate
price P, intersects the subsidized supply curve
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Figore 2. Policy Instruments and the Depree
of Decoupling

&g Thiz implies that the Izan rate is the price-
response mechanism that defines how the
supply curve(s) are set. In contrasy, the dashed
ines in Figure 2 represent “target-linked”
supply curves {5 and Sg), which are based on
the premise that g% is set at point & using the
net target price P, instead of P, The net target
price is less than the target price, and is based
cn the DP rate and a production-adjusted
CCP tate added to P;.?

Thus, for a given export demand elasticity
{Exd}, a given a specific domestic supply-price
elagticity {Er) and production point (g%, we
ilustrate m model in which two plausible
extrome specifications are represented. One,
which we refer to as the rargei-lnked specifi-
cation, is based on using the net target price

We uae “‘pal Larpet price” to indicade the support
price £, calenlated (o model coupled DPs and CCPr
(Figure 2} It is composed of the T¥P rate, a pro-
ductinn-adjusted CCP rate, and the loan rate. In order
for the modeal to correctly convey the effect of coupled
subgidies, it i3 neesssary Lo reprasent CCPs and
markeling foan payments a3 applying to all pro-
duction units. Berause not all production units fn
A given year are eligible for CCPs, the CCP rale was
recaloulated fie., adjusted downward) so that 8 “nat™
or “cffective™ CCF rate could be appiicd to the acmal
production quantity Mo that year, For example, usng
USDA data we estimate that approximately 12 D5 wmjl-
linm bales are eligible for CCPa; and in 200226003, the
CCF rate equaled $65%0fbale, This, CCPs Tfor that
yoar werz estimated at 3794.1 millien; dividmg by
2002~2003 proaductinn (17.21 million baleg) resulis in
& net CCP rate of $46.15Male {9.61 conts per b3 A
similar procedure iz vaed {or deriving the net loag
payment rate discussed in Footnotes 7 and [0,
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{Fe) to derive the intercept and slope of the
subsidized supply curve &', The other speciii-
cation. which we refer to as loan-&nked, relies
upon the loan rate {£)) to derive the intercept
and slope of the subsidized supply curve S5
The effect of using the loan rate rather than
the net target price causes the subsidized
supply curve to change from S to Sp by
shifting downward and ratating clockwise.
Essendally, the initial free-trade equilibdum
price Py derived from the intersection of the
target-linked unsubsidized supply curve § and
the total demand curve Tp. moves downwasd
along the total demand cuorve to establish
a smaller free-trade price P_J.r and smaller {tee-
trade guantity g along the lpan-linked un-
subsidized suppily curve 5.

Note that all references to “free trade”
prices and guantities in this paper are made
with the understanding that such theorstical
prices and guantities are calenlated given 1he
absence of 1.5, cotton poliey distortions. We
do not account for distortions cansed by the
cotton pelicies of other nations, and acknowl-
edge that our ‘free trade’ prices and guantities
are affected by distortions cansed by eountries
other than the United States.

This theorstical analysis shows that there
can be a significant difference in the impact of
policy depending en which assumption is
made concerning producer supply response.
As mentioned previously, tnarketing lopan
payments arc widely regarded as coupled—
and Figure 2 clearly exhibits this, as S; at
point z corresponds to the assumption that
producers are basing their production decision
on the loan rate. If, on the other hand,
production decisions are actually based on
the net target price, then this would essentiatly
quell the debate as to whether DPs and €CPs
are truly “decoupled” or nol—regardiess of
the fact that they ate calculated ar B5%5 of base
acres. As producers can update their base
acres under the 2002 FSRI (Westcott, Young,
atd Price), an incentive exists for them to
maintain production levels—and perhaps even
increase them over time {Goodwin and Mish-
rey. Indecd. Sumner (p. 21) states that the
anticipation by producers of frequent base-
scre updating means that CCPs * . . . are
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almost fully tied to production, although
operating with a lag.”

However, the target-linked specification in
our model framework clearly represents an
extreme coupling scenarja, What happens, for
cxample, if the degree of coupling is lessened
by removing DPs from the coupled model?
This case mlso can be depicted in Figure 2,
where the corresponding prce and supply
gurve s now given by P* and S.. The price
chosen by producers iz now above the loan
rate and below the net target price. One can
disenzs additional policy instruments within
the context of Fipure 2. This mode] 15 Dexible
Because it allows one to determing the impact
of either an individual or a group of pelicy
instrumenis. The results presented below arc
piven for specific cfop years covering the
penod 19992000 to 20032004, and therefore
the given supply parameters vary by year.

Data and Methods

The analytical time period of this stdy covers
the crop years 1999-2000 to 2003-2004. Pro-
duction, expert, price, and price-support sub-
sidy rate data used in the analyses are
presented in Appendix B, and are derived
from the United Ztates Department of Agti-
culture, Economic Research Service (USDA/
ERS 2006). Demand was calculated from the
LISDA data.* As data on the CCP target price
did not exizt prier to 2002-2003, it was
neceasary to use estimates for our simulations
in these years. Thus, the CCP target prices
used for the years from 1999 to 2000 wers
estimated based on the so-called Market Loss
Assistance payments made in cach of those
years, Both the CCP rate and loan payment
rate were appropriately sealed dowaward in

“For the purposes of this paper, U.S. demestic
demand for eotton is assumed to be equal o UFS,
production iass exports. Thus, heginning and andimg
stocks of eoiion are not included in these analyses,
Export demand is snnply the excess demand for 11,5,
cotton miven the world price, and corresponds to the
aracunt of LS. cotlon crports officially reported by
the USDAERSE. The horlzontal addition of these
separate sources of demand results in e total demand
curve lesing TS, cotton farmers.

14]

arder to derive net or “effective” (le., pro-
duction-adiusted) rates that can be applied to
all produetion units [see Foolnote 3 for more
detazl].

Data on Step 2 rates were taken from
Sumper, as was his estimate of the national
average crop insurance rate of $19 per acre of
planted cotion. We calculated a bales-per-acre
COTVErFon rate using national preduction and
planting data from the USDA, and applied
these to Swmner’s estimate. The per bals value
of the crop insurance subsidy equals §135.35
for 1999-2003. {All other prices were also
copverted 1o U5, dollars per bale of cottom
for esch anpalytical simulation.} The water
subrsidy value was calculated from data
obtained from the Environmental Working
Group, the California Dopartment of Water
Resources {CDWR), and USDA/ERS {2006).
EWG provided estimates of the cost of
frrigation. water supplied by the 1.5, Burean
of Reclamation to farmers in California in
2002. CDWR. provided an application rate of
water used in cotton cultivation in California;
this value is for 2001, as 2002 data were not
avaflable. Cotton harvest and production data
from TISDA were used to calculate a spatial-
volume conversion rate (in bales per acre) for
2001, becanse the data for 2002 were also
ineomplete. Additional detail, including the
derivation of the water subsidy, is presented jn
Appendix A,

For the initial set of simulations, Beach ey
al. provide estimates of demand and supply
clasticities for the domestic U.S. cotton
market: Edd = —0.413 is the domestic de-
mand elasticty utilized, while Es = 0438 iz
the domestic supply elasticity. These elastici-
ties were chosen for two reasons: they are
recent compared to other estimates found in
the literature; and, according to the awthors,
fall within the ranges of previous estimates.®
Beach et al. find their estimated expori
demand elaaticity {~0.7) to be on the low
end of the range of export demand elasticities
found 1n the literature; therefors, we nze the

#5ec Table 3.3 “Elasticity eslimates for cotton™ in
Karp et al.
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reasonable export elasticity estimate of Exd =
—ik

However, hecpuse there are unecertainties
with regard to any elasticity estimates utilized
in empirical modeling, and because the export
demand elasticity 18 rather old, alternative
siimulations are mads uaing a different set of
elasticities, The alternate supply elasticity {Es
= (.80 is taken from Pooayth et gl, while
Surrmer provides both of the alternate domes-
tic and export demand elasticities. As Summer
eflera two estimates for each elnsticity type,
depending upon the year, we have averaged
these slasticity estimates 1o order to siraclate
the average impacts of U.8. collon subsidies
for the period 1995-2003, These estimates are
Edd = -0.215 for the domestic demand
elasticity, and Exd = ~3,304 for the export
demand «lasticity.

The model was constructed using Micro-
soft Excel, with the domestic demand and
supply curves calculated from date presented
in Table Bl in the Appendix. Theoretically,
input subeidies simply shift the supply curve
downwards and to the right; but consirueting
the theoretical mede] from actual data neces-
sitates that the subsidized supply curve be
derived before the undistorted supply curve
can be obtained. This is because the inpuot.
gubsidized supply of ULE. cotton is what is
observed in terms of actual production and
export quantities. Therefore, for a given crop
year the subsidized supply function was de-
rived from the 1.5, cotton producton gquan-
tity, an estimate of domestic supply elasticity,
and the net target price (2], for example.” The
marketing loan rate price (P and the adjusted

f s eited in Karp ot al.; this estimate itzall appears
to Be on the |ow end of the long-run export demand
clasticity ranpe.

TThe Target-linked Model is zp2cified by adding
the dircet paymment rate and net OCT rate 1o the mven
matketimg loan ratle prce (F), establishing v net tavget
price [P} that links the subsidieed szpply corve 5° to
point o in Figore 2 En addiiion, the net loan payment
rate and the 3tep 2 pavinent rate are subiracted fram
Pyo extablish a simulated world price. Together. thess
four components equal the price wadge salculated for
each parteular year of analyss, and simulated by the
Targel-linked Moda],

Lourred of Agricvitural and Applicd Evonomies, dpril 2007

net target price {P*) are used to set subsidized
supply curves in subsequent modeals,

As the actual subsidized supply curve is
fixed at a specific price and quantity for an
emipirical simulation, the unsubsidized supply
cirve is subsequently obtained by adding the
$/bale estimate of the cost of input subsidy
(i.e., water subsidy + crop insurance subsidy)
to the subsidized supply curve, Calculation of
the unsubsidized curve fs necessary to make
comparisons with the scenario where 115,
cotton subsidies are removed. For example, to
obtain A “iree trade” price {.P}} for ithe loan-
linked meade] in Figure 2, we substitute the
unsubsidized swpply function {S;) into the
total demand function 5. This price can then
be substituted back into the supply function to
obtain the quantity of cotton produced (g) if
the market was free of distortions caused by
subsidies 1o T1.8, cotton farmers.

Simualation Resulis

Resuls from the initia] Target-linked Model
are presented in Table 1, and correspond to
simulations run for cach of the five years
beginning with the year 1999-2000. Agpain,
this model specification assumes that both
DPs and CCPs positively influence the pro-
duction decisions made by farmers, and
correspond to the net target price as opposed
ta the loan rate.® Table 1 displays the price,
production, and export differences between
the world price free of T8, eotton policy
effects (1.e., "free trade” price P and the base-
case scenario (l.e. world price P,) for each

AThe net target price is based, in part, on the net
CCF raie (see Footnete 33, whneh itself iz based on the
002 FERT target price. As there was no official tarpet
price tn 19892000 and 20012002, we sstimate what
the argz=t price would have been, based upen Market
Loss Assistance (MLA) subsidy pavments made to
produeers during ihis pedod, esthnated cligible pro-
dustion guantity for 2002, and the loan rate and DE
rate. The ad-hoe MLA program later became m-
stitutionalizad as the CCP program under the 2002
FSRI 4ct {Anton and Le Mouel); thus we wish to
approkitmaie its tmpact jo 1999-2001 by treating i
exactly like a CCP.
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—1.00)

FT Production FT Production  Froe Trade

Table 1. Cotton Target-linked Basic Model (Es = 0.498, Edd = —0.413, and Exd

FT Export

FT Export

Free Trade
Production

FT Price
Difference

FT Froce

Dilferenoe

Free Trade

Prica

Duifforence

Diflerence

Eaports

Dhifferendes

Difterence

P ™

Houf ™ Ho

Hour

¢y — g*
Percentage  Million Bales Million Bales

ar ~ q*

Million Bales

Pr— F.

Pr— P,

]

Farcentape
—29.3%
—19.9%
—20.7%
—17.4%
—152%
—20.5%

Million Railes

Percenlapms

J/Bale ¥Bala
19992000 3523176 552.55

Year

—1.5E
—1.34

477
5.40
B.72
0.8z
1170

—15.0%
—12.8%
—131%
—14.3%
—13.1%
— 14 8%

—322
=220
—3.07
=246
—2.38
—2.67

1375
14 9%
17.23
1473
15.85

29.3%
15,95
M.7%
A%
1525
200.5%

F44.57

£271.09
20012002 E246.00

20eH—2003]
20022003

Eq2.35

—2.08
—2.10
— 1495

539.64

Fice.83

536,08

273,05

200320044

Averags

B.03

B43.12

F257.02

year.” In addition, the average impacts for the
crop years 15895-2000 to 2003-2004 are
showa. For example, the average free trade
price would egual 825792 in the absence of
1.5, cotton subsidies. This means that there is
a 20.5% difference between this price and the
simulated world price: Pr— P = $43.12 per
baie. Table | alsa indicaies that average 1.5,
cotton production and ULS. ecatton exports
would decline by 2.67 million and 1.95 million
bales per yemr, respectively, if U.S. cottom
subsidies were removed,

The main purpose of thiz paper is to
contrast the extveme case of a target-linked
seenarie, as represented above, with a model
based upon the assumption that farmers
respond to the lon rate, The latter specifica-
tien represents the lower bound of policy
distortion where DPs and CCPs arc fully
decoupled from production. while lnan-hased
payments are filly coupled. Table 2 presents
the results of simulations from the Loan-
linked Model’® Since the loan rate i3 nat
binding for much of 2003-2004, we use the
USDA’s adjusted world price {AWP) to set
the subsidized supply curve for this particular
crop year. A3 Table 2 indicates, the Loan-
linked Mode) specification caleulates an aver-
ape price differential (free trads price minus
world priee) equal to Pr — P, = B25.66
{12.4%); which is more than $17 per bale less
than the average differential of the Target-
linked Model. Table 2 also shows that, as
expected, the change in free-trade production

P Again, all refarences to “fres trade™ prices and
duantities in this peper are made wifh the undaratand-
ing that such thecretca] prices and guantities are
calculated given the absence of U8 eotton policy
distortions Maorcover, we do not acceunt for distor-
tions caused by the cotten policies of ather nations.

"The Loan-Boked Medcl is sperifisd by subtract-
ing the net loan payment rate and the Siep 2 payment
rate from the: given marketing loan rate {2)), in order
to establish a simulated world price. Together, thege
twao aomponents egual the price wedee caleulated for
cach partcular wvesr of analysis; in this esss the
subsidized supply eurve 5o 15 sct at point z in Figure 2.
For 2003-2004, the Toan-linked Model is spemified by
subiracting the Step 2 payment ratc from the adjusted

world price (AWPY, m order 1o establish a simulated
world poes
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—205%
—10.3%5
—13.6%
— & 7%
—8.7%
—12.4%

Fxr — fx

Difference
Million Bales Percenbage

FT Export

—L.38
—0.E9
—1.50
-
—1.20
—1.16

Dhiflerence

FT Export
Py — Or

i
hitilion Bales

37

0.05

o 50

185

1260

B.&87

world price. Thes, the aubsidized supply cueve is sel using the Adjosied W orld

Frze Trade
5.

Exporis

Percentage
—6.6%
— 1L 0%
—11%
—7.5%
—5.9%

—13.3%

75— 7

Inflcrence

FT Prodduction

Production
Difference
gy —g¢*
=225
—1.13
—2.02
—1.23
—1.36
—1.60

Million Bales AEllion Bales

1b72
1605
18.28
15.98
16.86
16.38

* The loan rate was unding fios vnly part of the year, resulting i the averape aenoal loan cate beug ahova th

Price [AWP) obtained foom FSRA dat.

Fice Trade
Production

FT Price
Drifferenge
Pereentape
20. 5%
3.3
13.6%
B.7%
1%
12 4%

Pr— P,

FT Prce
Imflcrence
$Bale
53575
$23.19
F27.80
51978
F2(159
525.66

Pe— F,

Price

EBale
k21596
B3l
$232.43
24657
525766
B2401.47

Free Trads

1 5952000

2000-2001

Table 2. Cotion Loan-linked Basic Model (Fs = 0,493, Edd = —0.413, and Bxd = —1.00)

Year
200120032
20022003
2003-2004=
AxcTREC

(1.60 Mb} and export {1.16 Mb) quantities
are less than in the target-linked sitmulations.

Table 3 displays the descriptive statistics
of these two models, as well a5 those of & third
model specification referred e as tie “Cou-
pled CCP Modet™, This specification repre-
semts an intermediate position of the sub-
sidized supply curve in the interval between
the [oan rate and the net target price. It differs
from the target-linked specification by di-
rectdy adding only the effective CCP rate to
Py, in order to amrive at P*, the adjusted net
targat rate (Figure 2). This specification
results in simulated free trade pricss that are
roughly halfway between the free trade prices
obtained from the other two models. The
average free trade prices from Table 3 con-
firtn this (due to space limitations, we do not
show each individual year).

We also medified the basic parameter
specification of our mode]s deseribed above
by incorporating an alternative set of elastic-
ity estimates. For this “Alternative (PSS)"
Model, we utilize elasticity estimates em-
ployed by Poenyth et al. (2004) and Sumner
{2003) in their studies.’’ Table 4 presents the
average impacts on world price simulaled
from this alternative model, and offers
& comparison with the resylts from the
previous simulations, including Sumner’s
price impact as well.'? Again, the comparison
period covers the crop years 1999-2000
through 2003-2004. The alternative simula-
tions have somewhat less of an effect on the
free trade—world price differential, although

Y Bumner provides demcstic demand and export
clasticity estitnates for the years 2000 and 2003, For
the Alternative (PS5) Madeal, we have averaped thess
elasticity estimates in order to simulate the AYETREE
impacts of U.5. cotton subsidics for the period 1000
203,

"* Wodel cesults of Pan et al. suggest that simulated
world eattan price incieases would be vary low,
ranging from (.45% to 2.14% over g 10-year petiod
(2004—2013). Because of the time period, a direct
comnparAgn cantel be made with the resulis in
Toble 4 Howsayer, their results may well be axtrame,
and may suggest A model specificatinn bascd on the
loary rvate {jo, omly lean pavmcots are coupled),
doreover, the base world prices they project ave
telatively Bagh, which implies thet loan paymenta
would bs relatively low,



Table 3. Comparison of the Basic Models for the Crop Years 19992000 to 20032004

FT FT Free
Fres Trade FT Price FT Prica Free Trade  Production  Produclion Trade FT Export FT Export
Price Dvifferenca Difference Production Differcoce Dhifferwnce Exports Difference Difference
P_f P_f_ F P_,f'—-Fw ffj’ "?.}_l?* IET"_Q* Buf Gy — Hx B — bx
Teloddel fBale ¥/Bale Percentage  Million Bales Million Bales  Ferocemtage  Million Bales BMillion Bales  Percentage
Target-linked
Averapge 5257.52 B 20.3% 1331 —2.a7 —14.8% .08 —195 —20.3%
5D F1roa o2 5.4% L3k 0.45 2.5% 2.94 0.36 5.4%
Cy T.0% 14.4% 20.1% 5% —17% -17% 36% —18% —265%
Loan-linked®
Average F240.37 2566 12.4% 16.38 —i.60 —§.5% A.87 —1.16 —12.4%
sD 31644 Ba o= 5.0%% 1.31 0.50 2 BT 310 .32 5.0%
v G.R% 2T.1% 40.2% 8% —31% -31% 35% —27% —40%
Coupled CCP
Average 25026 33545 18.9% 15.78 —2.20 —12.2% 843 -1.61 =16.9%
5D 51723 te.26 51% 1.32 0.47 2.6% 341 0.33 1%
Y 0.5% V7.7 2% B —21% —21% 3% —21% - 30%

* The Toan rate was binding for oaly part of the 20002004 crop yesir, rezulting in tha average annual loas rate being above the world price of cotton, Thus, for erop year 20032004, the
suhsdieed supply curve is set usiog lhe Adjusted Woreld Price (AW abiaincd from USDA data
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Table 4, Comparizen of Models for the Crop Years 1999-2000 to 20032004

Average Averpge Free  Average Free 3D Fren VW Free Trade
Frca Trade Price  Trade Price Trade Prics Price
Trade Price Difference Difference Difforemee Differcnce
.Pf .Ff‘—Fw Pf-Pw Rr—'.P“. Pf—P,p
Specification FBnle Bale Percentags $/Balc Porcentage
Bane model
Target-imled F257.92 543.12 20.5% 56,22 14.45%
Loan-linked 224047 $25.66 12.4% 56,95 27.1%h
Coupled CCP 523026 $35.45 16,9% $a.25 17.7%%
Altcrnative (PSS)*
Target-linked F245 87 $31.06 1497 E7.66 4. 7%
L-oan-Tinked F2133. 76 F18.95 9.2% i6.64 350
Coupled CCP £240.60 §25.79 12.4% F6.93 26.9%
Summner 52437 530,88 12.5% 10,72 34T

* (s m 0,800, Edd = —0.215, and Exd = —3.904)

the relative variance is higher as observed in
the increased coefficlent of variation for each
gpecification type (e.g., target-linked, loan-
linked). This iz a0 even though the Alternative
PSS Model employs a larger supply elastic-
ity; the much greater increase in the export
elasticity cffeatively negates the positive effect
of these factors, and actually reduces the price
distortion as commpared to the imtial models,

Conclogion

While this paper places focus on the impact of
1.5, eotton subsidies, it has applicability io
other major 1.5, crops covered by TLS. farm
subsidy proprams. The effects of U5, agricul-
tural policy are mereasingly being scrutinized,
especially in view of the successful Brazilian
challenge te 11.5. cotton subsidies i the
WTO. Qur results show that the impact of
TS, eotton subsidies can be significant, as
also found to be the case in the Brazilian
challenge (Powell and Schmitz). The signifi-
cant price suppression terminology wsed in the
WTO ruling unfortunately does not provide
guidance as ta where producers respond along
the price continuum in our model. Moreover,
the findings in the WTO rulings do not give an
empitical gauge as to the degree of decoupling.
For cxample, the average negative price

impact of 12.4% obtained from our “Loan-
linked Model” may be considered significant
desprie the low depree of decoupling 1o this
specification.

Alternatively, our fully coupled “Target-
linked Model” shows an average negative
price impact of 20.5%, The degree to which
cotton subsidies are coupled 1o production is
still open 1o desbale, as is ree for other
commadities supported by 1.5, price support
programs. In this paper, we present the offects
of both & target-linked and a loao-linked
specification. As each specification represents
an cxtreme case of the coupling—decoupling
debate, we also offer an intermediate case in
which CCPz are fully coupled while direct
payments are not. The average negative price
impact for this intermediate scenarin (“Cou-
pled CCP Model™t v 16.9%. Within our
flexible framework, one can easily madel the
impact of U8, cotton subgidies where only
a percentage of CCPs are coupled to pro-
duction.

[ Received Month XXXX, Aveapied Month YXXY T
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Appendix A

As an estimate of the dollar value (per bale ol
coften) of the wetsr subsidy wes neccssary to
comnplete the aoalysis desctibed in this paper, we
relied wpon cstimated irrigation water costs, in
acre-fest, as ealenlated by the Environmental
Working Group (EWEG). Below we provide a very
brief supunary of their sstimates, but refer the
interestad reader to the websile listed in the
reference section For ymore detail on their method-
atopy and discussion

Farms in the Central Valley of California
receive subsidized irmigation water from the ULS.
Bureau of Reclamation (REC). For the year 2002,
thete arc three possible estimates (in dellars per
acre-feet) of the “true™ cost of Central Valley
Project (CVP) irmigalion water. We refer to theze
"trie eopt rales” a3 the CVP rates. These rates were
vbtained from the EWG report California Water
Srbsidies (EWE), as was the estimated averpge
price paid (APP) by irtigators for CVE water in
200%2. To obtain specific values of the CVP water
gubsidy, one must subtract the APF from estimates
of the CVP rate, The lowest frve cost rafe estitnated
by EWG is referred to as the “fuld eosr™ rade, which
they expiain astnally understates the true valuse of
the CVP water. “Dospite its name, the Burean’s
"full cost” rate is widely recopnized as being too low
to be considered 2 good estimate for the truc cost
of CVP irdgation water | . . " (EWG),

The sccond free oosf rate obtained from the
EWG report iz known as the W4 rare, and it 15
thrae times higher than the REC “ful]l cost™ rate,
EWA is an actonym for the Environmental Water
Account, which is & state program that nuys waler
irom willing sellers in the CVE andfor the State
Water Praject (WP for enviconmental apypiica-
tiohs. For example, various uses include the
improvement of water quality in specific stretches
of a river, Or iMprovocments o Watct guantfty m
order to aid threatened or codangered wildlife. As
snch, the EWA rate 13 emsentially g quasi-markat
price for water, Moreover it actitally lends itzelf,
conceptually, for use as a subsidy; " As the EWA, i3
a8 publiely funded entity, the government is
eraenlially selling CVP water to fartners at very
low prices and then buying it back later at much
higher rates 10 replact water that was in the river n
the first place™ (EW3), Therefore, we cmplay the
EWA rare (3129 48 per acre-feet) when dedving our
per-bale dollar-value estimate of subsidized watar.

A third frue cort pele caloulated by EWG is
known ga the “replacement water rate’, Tt 38 32%
preater than the EWA rate {the highest estimate of

Jeonncd af Agricultural and Applied Evonomics, Aprtl 2007

the cost of CVF water that they report). The
replacement waler rate represents the cost aof
providing “new”™ or additional water supplics to
the CWP, as based upon the projected costs of
buflding 8 new dam in the 5an Jopguin basin,
Although EWG claims that the estimats they
calevlate is rtather conservative, it nevertholoss
provides * . . . a lower bound on what 8 new
supply aof irtigation water might cost™ (EWG).

Even though a theoreticel argoment can be
rgde for the replacernent water ratc heing & good
approximation of the “true” cost of CVP immigation
water, in this study we have chosen to employ the
EWA rate as the hasis for our water subsidy, There
arc four reasons for this cheice: (1) the BPurcan of
Reclamation®s “full cost™ rate is not a geod
measure of the true sost of CVP water, (2) the
EWA rate is based on an cxisting “market” for
wator, {3} the replacement water tate is hased npon
ocoat estimates of constructing a new dam at jome
point in the [uture, and (4] the EW.A rate ropresents
& mmiddle cstimate between the “full cost™ rate and
the replacetnent water rate,

In order to caleulate a water subsidy for use in
this peper, several steps were fequired, The main
ateps involvad wero:

1. Obtaining an estimate of the wvalue of
subsidized water (CVF rate — APF), in
Sfacre-feet, from EWG.

2. Obtaining an estimate of the application
rate of water (ARWY, in acre-feet/aere, nsed
in eotton cultivation in California.

3. Estimating, in balesfacre, a spatial volume
gonversion rate (8 FCR),

4, Caleulating, for o five-vear peried (1999-
2003}, average Arizona and California
colton production (ACCPY as a percentape
of tota] U8, cotton production.

The calenlation of the water subsidy {3 is aa
follows:

W& = [[CVF rate — AFF)

% (ARW/SVCRY = (ACCP)
WS =m[{12048 — 17.14)

x [3.23/2.832)] % (0.137)
WS = $17.535 per bale,

Appendix B

U5, cotton dpta for 1990-2003 are shown ino
Appendis Table 1,



Appendix Table [. UI5, Cotton Data for 1999-2003

Step 2
Effeciive Marketing Effective Direct Payment
Production Exportzs Target Price Targst Rale” Loan Rale LDF Eate® Payment Kate Rate® Trput Subsidy?
g* e B, F. Fy Lo Ey £ A

Year Mithon Bales  Million Bales Cents per b, Conts per b, Cents per Ib. Cents per lb. Cents per b, Cents per [b. ¥ per Balc
1999 2000 16.96% 6. 750 R 7.53 31,92 6.6E 737 190 3310
2000 2005 17.158 6740 60, B8 743 51.92 1.1 737 .40 33.140
20012002 20,303 11.000 68.34" 6,35 51.02 .03 272 318 3310
20022003 17.2080 11.300 2.4 D51 520 201 557 2.66 33.10
20032004 1R.25% 13.758 724 B.0k 52.0 0.13 G657 .64 3110
Average 17.9% 10.03 T0.58 g0 51.95 3.25 0.76 4.59 33.10
Std. Dev. 1.3% 117 L.77 1.33 0.0 2.92 58 218 -

Thp source: USDATERS (2005), unless otherwisc aoted

* Estimated target price,

" Caloutated Bascd on USDHA data,

£ Iata obtained [rom Sumner (2003}

4 Warer subsuly plus crop insuranes zuzbaidy; caleulated Bassl on vaziouvs data sources
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