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1. Introduction

Agricultura support programs designed to protect farmers have undergone mgjor reforms
worldwide since the inception of the Uruguay Round of trade negotiationsin the mid 1980s. The
impetus for these reforms included the economic inefficiencies and budget costs generated by
these programs, in addition to international pressures to minimize trade distortions. United
States mgjor field crops policy has undergone significant changes since the 1985 Farm Bill were
program yields were ‘frozen’, thereby starting the trend towards decoupling of the target price
that was finalized in the 1996 FAIR Act.! Likewise in the European Union, partially decoupled
programs for mgor agricultural sectors were implemented through supplementary direct income
payments. This program was initiated in the McSharry reforms of the early 1990s, and
broadened in the EU’s Agenda 2000 of the recent Berlin Accord. Canadian agricultura policy
has also undergone mgor changes for a subset of the protected sectors, terminating severd
programs? and replacing them with direct income support payments through NISA.

The effect of domestic subsidy programs on world trade has become an important policy
issue, not least for the current agricultural trade negotiations. In an unprecedented act, WTO
disciplines on agricultural support include domestic programs that encourage production.

‘amber’ and *green’ policy ‘boxes are used to differentiate those policies that serioudy distort
trade from those with minimd trade effects. A key issue in the current WTO negotiations on
agriculture will be the domestic support reduction commitments (measured by the “ aggregate
measure of support” or AMS) and the determination of which policiesgo in the ‘green’ versus

‘amber’ or ‘blue’ box categories. Given the reform efforts of governmentsin agricultura policies

! Theloan rate remains fully coupled, however, through ‘loan deficiency payments .

2 For example, the Agricultural Stabilization Act (ASA), the Western Grain Stabilization Act (WGSA) and subsidies
under the Western Grain Transportation Act (WGTA) have been terminated, and the National Tripartite
Stabilization Program (NTSP) and the Gross Revenue Insurance Program (GRIP) are being phased out.



for efficiency concerns and the ongoing trade negotiations, it has become increasingly important
to understand the effect of farm programs on output response. Thisis particularly true when the
degree of decoupling has become murky. Many policies involve transfers from consumers or
taxpayer financed income payments that are partialy decoupled like fixed payment yieds, and
payments based on both acreage planted and acreage diverted. Previoudy, agriculturd policies
were rather straightforward and fully coupled with import barriers, open ended price supports or
export subsidies. The current trend is towards varying degrees of decoupled policies.

The purpose of this paper isto identify the impacts of taxpayer and consumer financed
infra-margina production subsidies to farmers through the effects on fixed costs. ® In particular,
income transfers to farmers like the peanut quota or base acreage and direct income payments for
wheat can cover fixed costs, thereby adlowing afarmer who may otherwise have exited the
industry to stay in business, and perhaps even expand output beyond the quota or base acreage.*
In thislight, we identify production related factors that impact the magnitude of necessary
transfers and prioritize various means of subsidy finance, such as consumer financed subsidies
viatrade measures, or taxpayer financed subsidies via direct payments.

To begin, we assume that these payments are fully de-coupled in the traditional sense.
Taking the example of U.S. peanuts and wheet in Figure 1, point a is dwaysto the right of point
b in each pand of Figure 1. Hence, the effects of a consumer transfer policy on demand and
consequently on trade distortion is sraightforward from panel (a) of Figure 1. Trandfersare area
cinpane (a) and areasc + d in pand (b). Q isthe peanut quota, T is the whest target price, sis
the per unit production subsidy for whest, and B is the wheat base acreage. The effectson

production are indirect in that fixed costs are affected. The exposure to world markets (i.e,, the

3 “Infra-marginal” means the marginal cost for output receiving income paymentsis below the world price.



ratio of exports to production), in addition to market parameters will determine the extent of
output expansion. The modd explicitly recognizes several consequences of domestic support:
(&) induce exit or entry; (b) bias production incentives in domestic markets; and (¢) cross-
subsidize export in globa markets.

One can identify three broad categories of policies that encompass most “direct farm
income payment schemes’ in agriculture worldwide of infra-margind income payments (eg.,
ABC quotasfor sugar in EU, peanut quotain the US and fluid milk quotas in Cdifornia), an
infraamargina taxpayer financed income payment (former US crop policy with fixed payment
yield and base acreage), infra-margina direct income payment with afixed per unit production
subsidy s financed by taxpayers (e.g., EU oilseeds and cereds), and infra-margind income
payments financed by taxpayers but the income payments are fixed per farm (based on historica
production) but farmers do not have to produce to get payments so (e.g., current U.S. production
flexibility contract payments and emergency assstance payments).

Our focus on this paper isto develop a generdized model of how payments can affect
fixed costs s0 to further our understanding of the importance of domestic support programs on
globa comptitiveness. We use the U.S. peanut and wheat sectors as examples. To this end, we
develop aframework isolating factors affecting the competitiveness of agriculture in terms of
two mgor categories of domestic farm support: direct payments (e.g., production flexibility
payments for wheat) and consumer transfers with price supports (peanuts). We therefore isolate
the production response of income transfers depending on whether it is taxpayer or consumer
financed. Payments cover fixed cogts, and thus affect producer responses ranging from outright

market exit to cross-subsgdizing (promoting) exports. By explicitly recognizing the presence of

* The approach also allows for the potential effect of decoupled payments on investment, given the specialized skills
of farmers and imperfect labor, information and capital markets (Roberts, Skees).



fixed cods, this paper brings to bear the effect of direct payments may have on strategic export
policiesin disguise. In this context, the urgent issue facing policy makersisto prioritize policies
asto their impact on exports. Different types of domegtic policies have differentid effects on the
level of farm income and production costs, thus affecting exit/entry and/or production beyond
domedtic use in cross-subsdizing exports. The value-added of this research paper isto provide a
coherent framework that makes explicit the role of farm support in world trade, and to develop
relevant criteria on how programs can be classified in order to improve the effectiveness of
current domestic support policies.

The empirica framework will involve cdibrating the production and cost structure of a
typica farm type for the peanut and whest sectorsto illugtrate the usefulness of the analysis and
how outcomes depend on, inter alia, prices, demand, and cost variables specific to the industry
in question. Empirical smulaions of the rlevant criteriathat link global trade competitiveness
with domestic farm support will ad in understanding the relative effects of the various factors
identified.

2. Background

Direct governmert payments in the U.S. crop sector have peaked at $22.7 hillion in 1999
(see Table 1). Consumer financed infra-margina production subsidies include peanut and sugar
quotas in the United States and the European Union, respectively, and supply management
programsin Canada can act like an export subsidy because of higher domestic pricesimply a
decrease in consumption and production expands because infra-margind payments helps pay for
fixed costs® Consumer financed transfers are dso high in the case of U.S. peanuts where

domestic prices are over 50 percent higher than world prices (see Table 4). Itispossiblefor



these direct income payments to affect output regardlessiif the farmer is required to produce the
product in order to obtain the payment (like in peanuts) or not (asin wheet).® Tables2 and 3
give cogts of production for wheset per farm (by farm size) and per acre, respectively. Table 4
presents the fixed cost breakdown for peanuts. In the United States, fixed costs are higher than
variable costs for peanuts and cotton. The fixed costs for whest are among the lowest of dl
crops in the United States relative to total cogts.

To motivate the effect of the income payment on output through its effect on fixed codts,
consder a payment base B in Figure 2 for asmall country exporter with payments equd to the
sum of areaa and b. World prices are below the average tota costs so this farmer would
ordinarily exit the industry and produce nothing. Totd fixed costsare area b, ¢, d and e. Because
point f < Py, these fixed costs are covered if the farmer produces a B. Otherwise, the farmer
exitstheindudtry. If it is profitable to produce a point B, it isaso profitable to produce a Q if
and only if theworld price Ry is greater than the minimum of the AVC curve. Hence, there are
three discrete production outcomes that can be affected with direct income payments. Q, B or O
in Figure 2. However, if theworld price is above the minimum of the ATC curve, then income
payments have no impact on outpL.

Do such programs congtitute “ cross-subgdization”? Thisis an important issue, given the
many sectors with such programsin the United States, European Union and Canada, especialy
given the recent WTO Pand decision on Canadian dairy pricing. The farmer maximizestota
profitsin one operation: producing a product for two markets. There are three zero-one potential

outcomes. exit (or do not enter), produce base only, or produce where the world price equals

® Consumer financed infra-marginal production subsidies are unique in that it involves price discrimination and so
requiresimport controls and an additional trade distortion not applicable to taxpayer financed infra-marginal
production subsidies. Thismay haveimplicationsfor trade law.

© We assume the right to income paymentsiis freely tradable across farms.



margina cost and so export aswell. A necessary but not sufficient condition for exports to occur
isfor theworld price to equal margina costs between the minimums of the ATC and AVC
curves. Cross-subgdization requires profits from one operation to offset losses from another
(required to lose money in an operation). The question arises: why would a firm want to finance
lossesin one operation with profits from another operation?

InFigure 3, afarmer isonly able to produce at Q' with R, if net losses on tota
production given by the hatched arealis less than excess rents to cover it, given by the cross-
hatched area. Otherwise, heis unable to stay in business. If he were rationd, he would produce
a B regardless. If hestaysat Q' with R, less than the minimum of the average variable costs of
production, then heisirrationa to sell for export (and if the hatched areais greater than the
cross-hatched area, then he will be forced out of business and pay for hisirrationdity in not
producing a B only and making a profit). One reason perhgps why afirm may do thisisthe
waiting game of having other firms exit the industry first and so prices will increase in the future.
Thisis something like a predatory pricing strategy perhaps (dthough the farmer redly isnot a
monopaly).

Therefore, cross subsidization may be a problem for infra-margina production subsidies
where farmers also produce at the lower world price. Farmers do have to decide to either
produce for the domestic market only, for both markets, or exit the industry.

A genera methodology is developed to show the conditions under which afirm would
choose each of the three options, the degree of distortion (relative size of B versus Q, the dope of
MC, the leve of fixed coststo totad costs, the level of payments, etc.). We then evauate industry
output in aggregate and anayze the distribution of cogt structures and farm szesto link

conditions determined for an individud firm to aggregate industry outpt.



3. TheBasic Model
Production

We envisage an economy in which alarge number (N) of producers are engaged in the
production of an output X. Individua producers are endowed with production technologies.

X =G(L,). G istaken to be drictly concave and twice continuoudy differentiable in a composite

variableinput (Lx). We assume that perfect competition prevailsin factor and output markets,
and producers take factor rewards w dong with world price p, as exogenoudy given. Define the

cogt function of an individua producer as.
C(x,F)=mn_wL -F, st G(L,)3 x

where F1 [F~, F*] istaken to be afirm specific fixed cost parameter. The distribution of the N
firmsintherange [F ~, F "] isgiven by acumulative digtribution function ngF), with mi(F) 3 0.
Consumption

Consumption demand of x in the economy is characterized by ademand function D(q),
with D'(q) £ 0, where g denotes the price of good x facing consumers. Thelink between
domestic consumer price g and world price p depends on the commercia policy regime. In
particular, let > p be atarget domestic price to be received by domestic producers only, and
D(q) be the associated domestic demand.
Export Subsidies

The two-stage profit maximization problem of an individud entrepreneur involves (1) the
decision as to whether or not to incur the fixed cost F, and (I1) the choice of an output level given
the competitive market returns to factor inputs, along with domestic g and world price p. We

begin with the second stage problem. Let the magnitude of coupled and decoupled income



support be given by an ad valorem subsidy s and alump sum subsidy M respectively. Sinceq
denotes unit revenuefor x £ d , the profit function is given by:

max , p(l+s)(x- d)+qd- C(x,F)+M
= max, pa+s)x- C(x,F)+(M +[q- pd+s))d]. (2

where q denotes the domestic target price. Two observations arein order: First, infra-margind
consumer-financed subsidiesin the context of producer preferences that exhibit risk neutrdity is
equivaent to alump sum decoupled payment of theamount g - p(1+ s)d . Second, denote

X (p,s) asthe profit maximizing output level, and € (p,s,d) =X - d, it follows that the profit
function can be written as.

p(l+s)e +qd- C(e +d,F)+M
= p(l+s)e - C(e +d,F)+(M +qd)
°p(p,sd,qgM,F) ©)

Routine manipulation yields the standard price equas margind cost condition:
p(l+s)e - C (e +d,F) £0, 4
with complementary dackness. Specificdly, the firm exports drictly positive amount (> 0)
of good x if adonly if p(l+s)e - C (e +d,F)>0.
Accounting for equation (3) above, an individua firm is better off incurring the fixed cost
F if and only if:
p(p.sd,qM,F)2r, ©)
wherer denotes the income available from the next best aternative for the entrepreneur. Since

the left hand side of equation (3) is gtrictly decreasngin F, define:

F(p.sd,aM,F)={F|p(psd,gM,F)=r }, (6)



F thus represents the fixed cost required by the margina entrepreneur, such that

p(p,sd,gM,F)3 0 ifandonlyif F £ F . Note in particular, that F isgtrictly decreasing
in domegtic input costs w, while an increase in world price p, and direct payment either coupled s
or decoupled M widens the range of producers who commit to production by incurring the
producer specific fixed cost F.

Hndly, F isgrictly increesng in q, if and only if margind revenueis drictly less than
margind cost when domestic q + (D(g)/ D’(g)) — Cx £ 0. Theintuition of the laiter result is
graightforward. Since an increase domestic price q requires a corresponding decrease domestic
consumption, aggregate profit of the individua producer increases whenever the margina

revenue losses subsequent to output reduction is Strictly less than the corresponding cost savings.
Given the definition of F above, the number of firmswith pogitive output levelsis given smply
by N =Nn{F).

3.1  Output, Export Volume and Welfare

Equation (4) dlows usto define aggregate export volume as.
'f ~
E" ° N (g dn{F) = Ne n{F), (7
o

Let f( [0]1]) parameterizesthe excess burden of taxpayer financed subsidy payments
(Moschini and Sckokai), sothat M™ © (1+f)Mand S' °© (1+f)spx’ represent the per-
producer cost of financing decoupled and coupled payments. Making use of equation (4) above,
it can be readily verified that,

w o w W % /1s

¥ o = 8
™’ 1S 1+f px’ +sp(1X /Ts) ®




F _ W, T _W  px-d _1

= = 9
M™M* 1+f 1S 1+f px’ +sp(TX /Ts) 1+f ®)

where W= (1+(q - p(L+9) [[N(ngF))? m(ﬁ))]))'1 > 0. Thus, athough decoupled payments
arereatively less distorting than coupled paymentsin terms of the output choices of individua
producers (X' /M <9x"/1S" ), equation (9) above shows that decoupled payments are
nevertheless relatively {\it more digtorting} in terms of aggregate output since

(TF/IM" >9F /9S' ). Figure4illustrates the intuition behind this result. In particular, an
increase in coupled subsidy rate increases the producer price from p to p(1 + s), withan
associated increase in subsidy expenditure (assuming herethat f = 0) that is given by the area
A, B, Cand D. Nevertheless, area B and C represent the corresponding increase in producer
profit only. Smply put, area D is disspated as output increases from X1 t0 X2 necessitates a
corresponding increase in (margind) production cost associated with the increase in output from
ptop(l+ s). Meanwhile, area A (> 0 whenever d > 0) represents anet transfer of government
revenue to consumer surplus, as the wedge between consumer (q) and producer price p(1 + )

fdlswith s.

In addition, denote aggregate output as X~ = NniF)x". We have,

>’ -~y W
= NM(F) ——
™' ™ )l+f
~ W p(x -d) 0 = X
NM(E 2+ NmF) X
B TRy A
- X
1S

if the exit deterrence impact of decoupled payments n.) issuffidently large-- an empirica

matter depending on the actud distribution of fixed costs across firms.

10



Likewise, snce consumer surplus CSisgivenby CS= (‘5 D(2)dz, we have

T _ 1

1cs  D(@)
In order words, asmdl reduction in consumer surplus renders possible a corresponding increase
in domestic target price by the amount 1/D(q). It follows, therefore, that the tradeoff between
domestic consumer surplus losses, and the degree of output distortion on the part of individua

producersis given smply by:
-—— =0 (10)

SR LYY S Rloag RS (11)

fics q o

if and only if margind revenue of the domestic demand curve evauated at the target price q - o/
h isdrictly less than (greeter than) margina cost Cy. Indeed, aggregate output is strictly

decreasingin CS, or equivaently, X* increasing in g, with,

_K: -hq+CX9
Ics E qa g

NEET
< (3 )NW(F) —— =-
CINWIE) T =~
if and only if
1. h 3 o oy L
q 1+f

It follows, therefore, that infra-margina consumer financed subsidy payment isless output
distorting then taxpayer financed subsidy payment if and only if the elagticity of domestic

demand is sufficiently high, or if excess burden of taxpayer finance f is suffidently smdl.

11



Turning now to total producer surplus, let PS be given by
PS= NC\S, p(p,sd,q,M,F)dniF). Itissraghtforward to verify that

ﬂPS

Ve Nmy(F )—p + NniF )—
( d) 0. - 1 p(X* - d)
” Nn‘](F)§1+f o + (K [19) PN px +sp(fix’ /fis)
_1Ps
s

if the exit deterrence impact of decoupled payments () is sufficiently large.
Likewise, the tradeoff between domestic consumer surplus losses, and the producer

aurplusis given Smply by:

<(3)N\Mﬁ(p)ﬂp+m )%:- 1?;8
if and only if
1- h A" S ey L
q 1+f
3.2  Calibration
Let the following functiond forms gpply:
G(L,) =L
D(p) = a-bp

12



where a, b > 0 are demand parameters. In addition, let fixed cost be a normally distributed
random variable.” 1t follows that the cost function is given by:
C (x, F) = ax¥®(w/a) + F.
In addition, the profit maximizing total output and export levels, dong with the profits of

an individua producer are given by:

a

l-a

X (p9)=(pr sy L 12)

a

. g §ra
] ld’ = 1-a — - - b
e (p,g,d,s) =(p(l+9)) e (a- ba) (13)

a
1 —

p'(p.0,d,s,M,F) = (1- a)(p(L+ s»ﬁg‘%gl'a - F+M +(g- p+9)(a- bq) (14)

As abenchmark, consider the case whereby the endogenous entry / exit decisions of
producers are not accounted for, sothat N = N throughout, output distortion due to the joint

application of consumer-financed, coupled and decoupled payments is given Smply by:

a

1 L.
1-a

N(X (p.5)- X (p.0)) = N((1+ )™= - 1) p_g%g 15

Clearly, infra-margina subsidy payments have no output consequences as X’ is
independent of M and q.
Turning now to the definition of the marginal producer, who isjust indifferent between

exit, or mantaining pogtive output levels, we have

" As such, producer profits are also distributed according to anormal distribution.

13



a

T a

F(p.adsMF)=@-a)pa+ )= 27 +M+@- pi+9)a-ba)

q=(a- NntF))rb, (17)
Equations (12) - (13) thus constitute two equationsin N and d that can be used to
amultaneoudy determine the fixed cost leve of the margind producer, dong with the output
level upon which consumer-financed subsidy payments is made to each producer.
Thus, aggregate output distortion due to the joint gpplication of consumer-financed,

coupled and decoupled payments can be readily decomposed into three components, with:

a
a

. . Lamprad® . = ~ u
X(p,g,sM)- X'(p,00,0) =(p)*2¢c—=+ CemF(s00)(1+9)** - mF(s,q,M))q
eWg  &@ g

+[mF©.aM)) - MFO0M)) (18)
+[mE©0M)) - nE©000)

where the expressions in square brackets respectively denote output distortions that are due to
coupled, consumer-financed, and taxpayer financed decoupled income payments, dl of which
can be computed once the following parameters are given: input share (a), input price (w), world
and domestic consumer prices (p and q), aong with the digtribution of fixed costs across firms
n@F), and consumption demand parameters a and b.

Inasmilar fashion, aggregate export distortion depends on:

E*(p,q,d,S,M)- E*(p,0,0,0,0)zX*(p,q,S,M)- D(C])- [X*(p1o’010)' D(p)]

a

N p%g&;' e B (s0.0)(1+ )7 - niF (s g M)
éwg (éé a (19

+[ntF 0.9, M))- ntE 0.0,M))]
+[nF (0.0,M)) - & 0,0,0))+[D(p)- D(Q)].

14



4. Calibration Results

Section 3 lays the foundation for the cdibration results summarized in tables5to 7,
where the output, export and producer welfare consequences of U.S. whest policy are examined.
To begin with, the varigble costs information in Table 2 is used in conjunction with the data.on
gross cash income to yield the variable cost share parameter a. With LDP per bushd given by
$0.19 per bushe in 1998, the implied market price of wheat is $2.39 per bushdl. These
parameters, dong with equation (12) above dlow usto cdibrate farm-level output levesin
Table 5. Specificdly, in the absence of the possibility of exits, tota output falls by 265.42
million bushds (10.42% reduction) in event of aremova of coupled LDP payments. Thus, the
implied dadticity of aggregate supply is 1.31. In addition, making use of equation (13), remova
of LDPsimplies areduction in aggregate exports from 1,505.6 to 1,041.7 million bushels— a
30.81% reduction, at constant world market price ($2.39 per bushdl) (Table 6).

The changein profits due to LDPs can aso be computed using equation (14). These
results are presented in Table 7. Note that for every sales class, LDP payment exceedsthe
increase in variable profits. Thisisin consonance with our discussion in section 3 above,
wherein deadweight losses (area D in Figure 4) are associated with coupled subsidy payments,
S0 that adollar increase in government expenditure on LDPs trand ates to less than one dollar
increase in producer profits. The computed total deadweight loss associated with coupled LDP
payment in 1998 is $25.265 miillion.

Turning now to incorporate the possibility of exits, Table 6 provides the output and
export responses to three policy regimes. (1) remova of LDP paymentsonly (I1) removal of
AMTA only and (111) remova of both AMTA and LDP. Since we are limited by the leve of

data disaggregation in our data set, we limit the group of farms that are most vulnerable to exit to

15



farms with sales less than $50,000 — the only group of farms with negative computed profits
(Table6). Asin Section 3.2, we assume that farm profits are distributed according to anormal
digtribution. The projected numbers of farms with negative profitsin Table 7 are thus determined
once the mean and the standard deviation of computed farm profits are computed.

Recdl from the discusson in equations (8) and (9) that whereas coupled subsidies are
more output distorting in the absence of an exit option, decoupled subsidies are nevertheless
more effective in deterring exit Snce the question of deadweight |osses (other than the excess
burden of financing direct income payments) does not arise. The results provided in Table 6 are
representative of these andytica results. To begin with, note that by accounting for the
possibility of exit by farms with negative projected profits upon remova of LDP payments
(leaving the decoupled component of direct income payment intact), total output is 2171.81
million bushels— an additiond reduction of 110.7 million bushels (atotd reduction of 375.5
million bushels, or 14.74% of the 1998 benchmark). This can be attributed to the aggregate
output reduction if 11,368 farms (54.1%) in the $50,000 sales class abandon wheat production
atogether. Meanwhile, removal of AMTA payments implies negative profits for adrictly larger
number of farm units (12,411 farms, 59.07%), while the implied aggregate output level due only
to theremova of AMTA payments is 2396.84 million bushels — a reduction of 150.46 million
bushels (5.9% of 1998 status-quo). Thus, aslong as existing farms continue to produce with
coupled subsidiesin place, the (coupled) subsidy-induced increase in output of the existing farms
more than compensate for the negative output response as farms belonging to the smalest sales
dass exit theindustry once AMTA payments are removed. Findly, removing both AMTA and
LDP payments triggers areduction in tota output that is equal to 390.25 million bushels (15.3%

of 1998 benchmark).

16



The degree of export cross-subsdization via direct income payments can aso be
ascertained when fixed costs and the potentid exits of farms are duly taken into account. Thus,
at constant (1998) market price, the implied level of exportsis 651.47 million bushels (as
compared to 1505.6 million bushelsin 1998) — the smalest of dl three potentia policy
scenarios under consderation when the possibility of exit is taken into account. Thisisfollowed
by the case whereby only LDP payments are removed (666.21 million bushels), and the case
with AMTA payment remova (891.24 million bushels).

5. Conclusion

This paper proposes an andytica framework based on the premise that fixed costs and
the decision to exit impact aggregate production, and hence export consequences of direct
income payments. In particular, even though decoupled payments do not affect production
decisons a the margin (Collins and Vertrees), the exit deterrence effect of decoupled payments
can potentidly be more output distorting than coupled payments, once the deadweight losses
associated with coupled payments are taken into account (section 3.1). Meanwhile, to the extent
that aggregate output depends on the decision to exit, direct income payment can cross-subsidize
exports, and distort internationd trade flows depending on the distribution of fixed costs across
individua farm units. Attempts to evauate the reative merits of decoupled and coupled
payments based on their impact on aggregate trade flows and producer welfare should
accordingly take into account the impact that both margina and infra-margind payments may
have on aggregate output, and export levels.

In this exploratory study, we take wheset production inthe U.S. asacasein point. The
cdibration framework laid out in section 3.2 is employed to sudy the output and export

consequences of three policy scenarios, having to do with the remova of LDP payments, AMTA
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payments, and both. The results are broadly consistent with our andyticd findings, in that
whereas remova of decoupled payments can have arelatively large impact on the exit decison
on low-profit farm units, its aggregate output impact can remain quite limited so long asthe
output leve of the marginal farm isreaively smal. Clearly, these results are senstive to the
digtribution of AMTA payments across farm size, dong with the reservation profit of the
margind farm. Thus if reductions in decoupled payments are biased in such away asto
disproportionately favor low output farms, the exit deterrence consequence of direct income
payments may imply a much smdler output and export distortion than suggested in this study.
Meanwhile, if existing income payments generates expectation of future payments that
compensates short-term losses, the reservation profit of the margina farm may take on a
negative value and the aggregate output and export distortion of decoupled payments can
accordingly be consderably larger. Also of interest ssemsto be the possibility of the interaction
between risk-induced production digtortion, and the way in which direct income payment
impacts producers attitudes towards risk. The resulting output and export distortion should
therefore gppropriately account for: (1) direct payments as a corrective policy in the face of risk
averson (Bhagwati); (I1) the risk aversion impact of direct payment in the presence of norr
constant rate of risk averson (Hennessy; de Gorter and Tsur) and (I11) the risk exposure effect
of infraamargina consumer financed export subsdies when barriersto trade dso provide an
income safety net for agricultural producers. Much more work clearly remains to be done in this

area
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Figure 1: De-coupled Consumer vs. Taxpayer Financed Infra-marginal Production Subsidies
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Figure 2: Effects of Direct Income Payments on Fixed Costs and Output
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Figure 3: Fixed Costs and Output Effects of Losing on Exports with Direct
| ncome Payments
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Table 1: Direct Gover nment Payments (all major field cropsin
mil. $)

1997 1998 1999P 2000F

Total Direct payments 8,070 12,225 22,704 17,190
AMTA 6,120 6,001 5,109 4,924
Loan Deficiency na 1,792 6,874 7,866
CRP and other 1,950 1,623 1,989 1,966
Emergency Assstance 0 2,809 8,732 2,434

P = preliminary, F = forecast
Source: Agricultural Income and Finance/AlS-73/December 1999



Table 2: Fixed versus Variable Costs and Gover nment Payments by Farm Size (sales class) for Wheat

1998 All wheat > $250,000to $100,000to  $50,000 to <
farms $500,000  $499,999 $50,000
$249,999 $99,999
# of farms 43,739 1,089 2,463 8,045 11,131 21,008
Gross Cash Income 91,770 640,286 327,701 159,699 71,206 20,560
Government Payments 19,522 83,097 66,859 37,142 18,560 4438
Average AMTA Payment 10,083 44815 31,473 18,991 9,544 2,649
Average LDP Payment 4111 *25,136 17,257 7,111 3477 667
Less: Cash Expenses 74,540 493,267 231,215 124,293 61,985 22,066
Variable 53,154 369,791 163,819 86,942 45,105 15,145
Fixed 21,386 124,476 67,396 37,350 16,880 6,922
Equals: Net Cash Farm Income 17,230 147,018 96,487 35,406 9,220 -1,506
Net Farm Income 15,752 72,799 77,330 36,592 12,047 -442

*indicates that CV is greater than 25 and less than or equal to 50.

Table 3: U.S. Wheat Policy

1998 1999
Loan Rate 2.58 2.58
Market Price 2.65 2.55
Base Acres (Mil. acres) 789 79.1
Cogt of Production (mil. $) 112146 105515
Cost of Production ($/acre) 1704 168.0
Variable ($/acre) 67.6 62.3
Fixed Costs ($/acre) 102.8 105.6
Acres Planted (Mil. acres) 65.8 62.8
LDPs+ MLGs (mil. $) 476.5 917.2
LDPs + MLGs (mil. bushels) 1641.7 19711
AMTA + emergency ad (mil. $) 2301 2966
Payment Yield (bushelg/acre) 345 345
Production (mil. bushels) 2547.3 23024
Exports (million bushels) 1041.7 1099.7
Table 4: U.S. Peanut Policy
1998 1999
Nationa Quota (Mil. 1bs) 2334.0 2360.0
Production (Mil. 1bs) 3963.4 3870.2
Exports (Mil. Ibs) 561.0 800 (forecast)
Acres planted (1000 acres) 1521.0 1533.0
Yield (Ibs) 2702.0 2711.0
Prices
Quota (cents/lb) 39.8 39.8
Average price (cents/lb) 28.0 25.6
Gross Value of Production ($ 11259 991.8
Million)
Total Costs ($/acre planted) 742.1 na
Operating Costs ($/acre planted) 328.7 na
Allocated Overhead ($/acre 4134 na

planted)



Table5: Wheat Smulations

1998 All wheat > $250,000 $100,000 $50,000to < $50,000
fams  $500,000 to to
499,999 249,999 99,999

# of farms 43,739 1,089 2,463 8,045 11,131 21,008
Output (mil. Bu.) 254730 51742 441.18 929.57 405.58 251.94
Output (Mil bu. per farm) 04751 01791 01155 00364  0.012
Computed output without LDP 2,281.88 466.04 408.7 848.37 355.35 203.41
(Mil. bu)

Computed output without LDP (Mil. bu. per 0.428 0.1659 0.1055 0.0319 0.0097
farm)

Table 6: Direct Income Payment and the Possibility

of Exit
Status-quo Removd Removd Removd  Removd
of of of of
1998 LDP(no LDP AMTA AMTA and LDP
exit)
% of farms with negtive profits -- -- 25.99 28.38 29.47
# of farms with negative profits -- -- 11368 12411 12890
Computed Output (Mil. bu) 254730 2,281.88 2171.81 2396.84 2157.05
% Reduction in Output 10.42 14.74 591 15.32
Computed Exports (Mil. bu) 1,505.60 1,041.70 666.21 891.24 651.47
% Reduction in Exports 30.81 55.75 40.80 56.73
Table 7: The Costs of Direct Income
Payment
1998 All wheat > $250,000 $100,000 $50,000to < $50,000
fams  $500,000 to to
499,999 249,999 99,999
Computed LDP payment ($ per -- 90,275 34,033 21,954 6,923 2,279
fam)
Computed profits without LDP -- 307,620 130,936 77,473 11,088 -827
and AMTA
Computed profits without LDP -- 352,435 162,409 96,464 20,632 1,821
Computed profits without AMTA -- 393,392 163,717 98,466 17,579 1,226
Increase in variable profits with -- 32781 20993 6490 2054
LDP ($ per fam)
Deadweight loss ($ per farm) -- 4,503 1,252 961 433 225
Deadweight 10ss ($) - 4903767 3083676 7731245 4819723 4726800

25,265,211
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