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THE INCIDENCE OF MARKET-STABILIZING PRICE SUPPORT SCHEMES
Brian D, Wright and Jeffrey C. Williams

Yale University and Brandeis University

Promin;nt among govermment interventions into markets for sgricultural
and other primary prdducts are various programs for supporting ptodnéer
prices. Many of these schemes, that for ﬁairy products in the United States
for example, have a fairly obvious price-raising rationale. Here we -

" consider the inpiicntions of schemes, such as measures for snpportipg ;riin
prices, that might be deféndod as market-stabilizing in that their support
levels are below the mean ﬁrice. Even if market participants are risk
nevtral, such schemes can significantly affect their welfare.

One such scheme involves deficiency payments 'ﬁich the governmént.pays‘
prodncers'as the difference, if positive, befween 8 target price and the
market price. Another is a floor price scheme of the simplest type, in
whick the government, or an association of producers, makes aﬁ ofen offer to
buy or, subject to aynilability of public stocks, to sell the qoﬁmodity at a
'floor price.' Floor price schemes are more common in prictiée than
deficiency payments. They are also more complex interventions, directly
affecting both production and private storagé.

Schenes involving price floors tend to follow a familiar pattern.
Prodncers.conplnin of a large quantity ‘overbhanging’ the market and of the
low incomes that result., The government tespond§ by purchasing the surplus
and raising the current price, with the intention of selling later when the
market is stronger. Yet, after only a few years have gone by, producers
again articulate the cohplaint, confirmed by impartial observers, that their
incomes have fallen dgspite the program. Pressure mounts for a higher

support level, the sequence then repeating itself.
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This epparent failure of most price floor schemes, which bas important
politicel consequences, is sometimes attributed to secular decline in the
terms of trade for primary commodities. Another cause lies in the
differences between the initial effects and comparative statics effects of
the schemes., Acquisitions for the stockpile boost producers’ revemues in the
early years of a scheme. But after it has been in operastion for a long
time, average revenmue for prqdecers may well be lower than if no scheme
existed. The present value of the income path can be positive even if the
long—tﬁn effect on prodnceis' income is mnegative. Wheﬁeier the piesent
value of'tbe income psth is positive, producers will rationally support
floor schemes, althongh they will repeatedly_nrgue for a higher floor, }n
‘order to benefit'from the boost provided by tﬁe additional acenmulation of
- government stocks;
»Thus, dynamic effects determine who benefits, and by how much, frpm the
’prograﬁ's introduction. The crﬁcialbinter—petiod connections, forged by
'storage‘and responsive supply, determine the initial effeets of a2 commodity
program and.the‘subsequentbevolutionbto the ﬁew stechastic steady state.
' Unfortunately, the dynamic effects can be deduced only from numerical so-
lueion of a medel'of 8 commodity market., On the other hand, comparative
statics effects can be assessed analytically, and perhaps that explains why
they have been the focus of most previous studies of market stabjlization
(e.g. Newbery and Stiglitz 1981 and references therein), But they do not
adequately indicate the incidence effects that are the subject of this paper.
We begin in Section 1 with an outline of a2 model with a simple price
support scheme. Then we discuss in Section 2 the implications of a price
snpport scheme in the steady state, assuming it stabilizes consumption. JIn
Section 3 we consider the dynamic evolution of the model after a policy

change, and this discussion leads to an assessment of the incidence effects
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of price supports in Section 4, including the contrast with comparative
statics results. In Sections S and 6 we consider the implications of

responsive supply and risk aversion, and conclusions follow im Section 7.

1. A Market Model with a Random Distntsance and Private Storage

Under s scheme either of Aeficiency payments or of a price floor,
government intervention in any low-price period is price-stabilizimg for
producers, in the sense that it moves current ptodnce; price toward the mean
of its post—stabilization distribution. When making deficiency payments,
‘the government pays producers the difference, if positive, between a ‘target
_price’ PT and the market price Pt paid by consumers in period t. So under

: .
this scheme, producer price Pt is

* T
(1) Pt = Hax(Pt, P)

Under 8 floor price schemé, the government ensures that the producei price,

which is also the market price, does not fall below the floor price PF:

(2) P, =P >P

The floor price is defended by an open offer to purchase anmy amount at PF.
In s so—called ’‘price band' scheme, resale of stocks so acquired may be
triggered at a price above PF. Here we consider only the simpler case in
vhich_the government stands ready to buy or sell (subject to its having &
sufficient quantity in store) any amount at PF. Both the target price PT
and the floor price PF are sssumed to be below the free~market mean.

From producers’ perspective, less simplistic government rules may be
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superior, But the prevalence of relatively simple or arbitrary rules
implies that governments find it difficult to identify and implement more
complex alternatives. Indeed Wright and Williams (1982b) show that thé
conventional stochastic dynamic programming strategy for investiglting such
policies encounters s problem of the type identified by Kydland sand Prescott
(1977): the ’'state varisble’' is a function of private storage and
production, which in turn depend uvpon expectations of future public storage
bebavior,

Apart from the presence of pnblic storagevand deficiency payments or
price floors, the market moﬂel sketched in the next seversl paragraphs )
follows that d?veloped for undistorted private storage in Wright and
WillianS (1982a). For the incid?née of support schemes, three
characteristic§ of the model are particniarly important: the degree of
curvature in the demand curve, thé'snpply elasticity, and the nature of the
random market disturbance.

We specify the stationary inverse consumption demand for the commodity
in gaqh period as | |
(3) P, =a+ bqtl'c. aP/3q < O
where Pt is the market price in year t and q is the quantity consumed.
Income is assumed constant for consumers throughout, so the income term is
suppressed in (3). This form includes the linear (a >0, b< 0, C=0) and
constant elasticity (2 = 0, b > 0O, C > 1) specifications. The relative
curvative of the demand curve is constant in (3), and is measured by C =
-q(32P/3q2)/(8P/dg).

Ve consider two alternate assumptions regarding the market disturbance.

One is that production ht is subject to a disturbance proportional to
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the amount of the planned bharvest i, which must be chosen in period t-1.
2
The short-ron (within-period) supply response is assumed to be zero. The

supply function is therefore
b I
4) b = h(Pt)ll + vt]

where the disturbtnce’vt is drawn from a distribution which is serially

uncorrelated, with mean of zero and finite variance, and P: is the
marginal incentive as of period t-1. Assuming all atomistic producers share

this multiplicative disturbance, under rational expectations (see Wright

(1979)) P: is

_ * ' ¢
(5) pf = Eg-1[Pybyl E¢-1 [Pehe
t C)} | 1

where Et-l denotes the expgctation operator given the information available
in period t-1. Atomistic profit-maximizing producers individually view
price as exogemous to their production decisions, but recognize that their
own production dispnrhance will affectvpricebbecause it is sﬁared by others.,
Pi is s fnnction ﬁot ogly of the mean but also of higher moments of the
distribution of the disturbance v¢ in (4) above.

‘The alternate assumption is that the stochastic disturbance shifts
market demand. We attribute the shift in market demand observed by
producers in the region or country of interest to what is in fact the most
usuval cause, namely random fluctuation in excess demand from other regions
or countries, reflecting production disturbances therein. Since excess
demand is assumed to be unresponsive to incentives, perhaps because of price

controls in the foreign market, these fluctuations are exogenons to the

model. The supply function is in this case




(6) h, = i(P:) + w

t t

where v, is i.i;d. with mean zero and finite variance. (With such an
additive disturbance, P: equals expected price.)

If the disturbance is fixed at zero, prodoction and consumption is qN,
price is PN, revenue is RN, and storage equals zero., Otherwise, the
. quantities produced, consumed, and stored satisfy the following

market-clearing condition: -

= [ g - C_ g= _
(7) 9 =h + S/ ,+8 ;-8 -5 =A -8
where St;l > 0 is total storage from period t-1 to pe;iod t, comprising

private storage, S.

¢ and govermment storage, s&

t’ snd At is the amount

available in period t, the commodity when previously stored being
indistinguishable from new frodnction.

Competitive private storage, if strictly positive, equates current
consumption pricé Pt to the return from the next period, net of marginal
storage costs‘kt, assumed constant, ynd interest costs at rate r > 0. Thus,

fof private storage the familiar complementary inequalities hold:

-1 ' c _
0> (1 +1) Et[Pt+1] - P -k, s, =0
- -1 _p - c
(8) 0=1(1+rx) Et[Pt+1] L S, ? 0

These conditions implicitly determine the amount of private storage as a

function of the amount aveilable snd the floor price,




(9) s¢ - fF(At, PPy, o0 < aff/ea

The government's behavior is determined by its commitment to buy or sell any

amount, subject to the availability of stocks, at the floor price. Thus,

(10) S8 = MaxlA_ - S5 - g, 0], = Fa,, o)
‘where qF is amount consumed at the price floor, PF = a3 4 b(qF)l—C.

In examining the incidence of public price supports, we assume that the.
market is initillly in . a stochastic steady state. Upon the simultaneogs
annpnnceﬁent and introduction of the price support scheme, assumed
permanent, the‘market suffers an inmitial pertﬁrbation, then follows a path
that éonverges to the néw steady stl£e, as shown in the example in Figure 1.
The initial steady state revenne is the random variable R‘s. At period O,
when re@lized revenue of producers, who are assumed to own all of the large
nyailable supply, would be Ro' the introduction of a floor price scheme
shifts the revenue realization to Rﬁ. Conditional on the information set
00 available at period 6, the path of expected revenue years in the future
is given by E(R/ ﬂo. PF) which converges to mean revenue in the new steady
state Rfs' In the next three sections we shall consider, first, the
effect of price supports on current flows in the steady state, then the
nature of the dynamic path, and finally the full incidence effects of the

schemes on individuals.




2. Multi-Period Comparative Statics

Obviously, under a deficiehéy payment scheme, financed in » lnip—snm
fashion, storage is not directly affected by the target price. Any effect
is induced indirectly, via the production response. Thefefore, the first

proposition is:

_ Proposition 1: If supply elasticity is zero, a deficiency payments scheme

with lump-sum financing affects oniy producer income.

The effects of a floor price scheme are more interesting. In the
stochastic steady state mesan consumptioﬁ eéhais mean productipn."Then.;s
. ldng‘as supply elasticity is zero the scheme doé; not‘;lter mesn
cé#sﬁmption, regardless of the existence of private stotage.' If the floor
is in general consnﬁﬁtion-st;bilizing,'tﬁen the change in consnmption is a
mean—-preserving reduction in its dispersion, the opposite of a

mean-preserving spread (Rothschild and Stiglitz 1970). This implies the

following proposition regarding price:

Proposition 2: If the consumer demand curve is stationary, and limear or
convex in the range of possible consumption, and supply elasticity is zero,

a floor price scheme cannot raise mean price in the steady state.

For the demand specification (3) sbove, P is convex (concave) in q as C )
(<) 0. For the linear specification (C = 0), mean price is unaffected by a
floor price, while for the constant elasticty specification (C = (1 - llnn)

> 1) s reduction in the dispersion of quantity consumed reduces mean price.
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Of course revenue, not price, matters to producers. The effect of o
pfice floor on mean revenue or on mean consumer expenditure, Pg is also
sensitive to the demand specification. From (3),

C. (2 - c)apsaq

(11) 32(Pq)/3q2 = (2 - C)(1 - C) bq
Proposition 3a: When supply is perfectly inmelastic, and the disturbance is
in production, the comparetive statics effect of a floor price scheme on
mean consumer expenditures is positive (negative) as C is less (greater)

than 2.

Thus, in the linear case for example, mean revenue always increases with the
floor price, but for the case of constant elasticity, mean expenditure
decreqsés (increases) if demand is price inelastic (elastic). These
expenditures go both to producers ;nd to private storers, but the latter, by
our assumption of competition along with constant marginal and average |

storage costs, make zero'profits on average,

Proposition 3b: When the disturbance is in producfion, and supply
elasticity is zero, the comparative statics effect of a floor price scheme
on mean producer revenue is of the same sign ss (2 - C -~ K(AS®)) where ASS
is the expected steady state change in priv;te storage, K(0) = 0, and

dK/a8(ASc) > O,

The function K reflects storage costs and can be determined nnnerically.3
But what if local produncers face & random disturbance in market demand, as
in (6) above? Then, if the local producers have fixed, nonstochastic

production, the effect on their expected revenne is
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proportional to the effect on expected price in Proposition 2.

Proposition 4: Producers have a comparative statics loss of expected

revenue from the stabilitation of an exogenous additive disturbance to

-arkei demand if C > O,

How do consumers fare‘nnder consumption-stabilizing price supports?
The steady—-state effects on the representative consumer, under zero supply
elasticity,.depend on the convexity or comcavity of the indirect'ntilify
function V(P,Y). The folloving'proposition is proved in Wright and Williams

(1984a, p. 171):

Proposition 5: The comparative statics effect on consumer welfare of
stabilization of consumption, under zero supply elasticity, has the sign of
the coefficient of relative commodity risk aversionm with respect to quantity

consumed at the (variable) market price, defined as:

2 2
(12) p = qa_m_

- = C - D Y -
¢ = aV/dq C-1+ (y/94Y)(q pY)

where vy is tﬁe budget share, nY is the income elasticity of demand, and Py
is the Pratt-Arrow coefficient of relative risk sversion with respect to Y.
What are the implications of introducing positive finite supply
response? For producers, positive supply response mitigates but does not
reverse the distributive bias of a floor price scheme, reported in
Propositions 2 through 4. Similar findings were derived for 'ideal
production stabilization’ in Wright (1979), and for the comparstive statics

effects of profit-maximizing private storage in Wright and Williams (1982s).
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However, with a multiplicative supply disturbance (4) the increase in
steady state supply at low values of C, due to the response of PT, (5),
means that consumers can now gain from stabilization over a wider ranmge of C
than indicated in Proposition 5. But at higher values of C, or with an
sdditive disturbance (6), mean production and consumption are decreased,
reducing any consumer gain from ;rénter consumption subility.4

. When supply elasficity is pon;tive. dcficiency-puynents increase mean

consumption and production but restrict the complementary interactions of
private storage and ﬁiodnction described in Wright and Williams (1982a).
Hence they reduce the stabilizing role of storage, and destabilize
consnyption and price. How do floor price schemes affect government
expenditures? Until recently it was standard practice to assume no private
storage at all when examining the prospects for public buffer stock schemes.
(Exceptions are Helmberger and Weaver (1977), Sharples (1980), Gardner
(1979) and Wright and Williams (1982b).) If private storage is ignored, thg
government may possibly run & storage scheme st & profit. But it seems more
- reasonable to assume expected- profit—maxinizings conpetitive6 pti#ate
storage whether dr not the government intervenes. Under these conditions
the private market will compete away any expected profits if the government
has no cost advantage, while the p;ivate sector will avoid expected losses,

Thus, we have:

Proposition 6: If expected—profit-mazimizing competitive private storers
exist, the government, except in the limiting case of breaking even, suffers

an expected revenue loss from any floor price scheme.

These analytical propositions have all been checked by extensive

numerical analysis. To solve the stochastic dynamic programming problem for
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the private storage rules under deficiency payments and price floors,
denoted by functionms fD(At, PT) and fF(At, PF), and to calculate welfare
effects, jve use a method similar to that described inm 'riiht and Williams
(19842) modified to take account of the support measures.

Ve assume parameters roughly consistent with those of U.S. grainm
- markets. The consumption demand elasticity is —0.2 at the nomstochastic
equilibrium and the budget share is very small, justifying use of expected
consumer surplus as an approximation to ex ante compensating variation
:(Wiight and ﬁillians 1984c). The dioiurbance has a synmetric7 five point
distribution expressed in terms of mean production of -15%, -7.5%, 0.0%,
+7.5%, and +15.0% with prooabilitios 0.05, 0.20, 0.50, 0.20, snd 0.05
‘respectively. iarginal storage cosft,‘vhethor_phblic or private, are 2.5%
of PN, and the interest rate is 5%. The results of simulations (7500
pe;iods) of this model were used to approximate the steady state effects of
frice supports. They uniformly confirm the apalytical propositions of'this

_section, summarized in Table 1.
3. The Dynamic Evolution of Producer Income

The effect on revenue of a floor price scheme can diverge greatly from
the long-run sfendy state effect for many periods after its introduction.
This is obvions from Figure 1, which was generated using the numerical
methods discussed above. Therefore, to assess the incidenoe of a scheme, it
is necessary to go beyond the comparative statics results of the previous
section and consider explicitly the dynamic. evolution of the effects of the
scheme. The expected time path of producer revenue as of the introduction

of a support price equal to 90% of the price PN. less the path expected
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without the price support, is shown in Figure 2 for two levels of initial
availability. The base case (panel 2a) is the case shown in Figure 1.
Demand has constant price elasticity, curvature parameter C equals 6.0,
supply elasticity is zero, and the disturbance is located in production.
The other five cases show the relative importance of varisations in
specification.

In each panel of Figure 2, the sequence denoted by dots represents the
case in which a large‘(mountAof the commodity, 120% of qN. is initially
available, (Presumably, a support scheme would be more likely to be
introduced if current price were.nnﬁsnally low.) Producers are assumed to
own all inifial svailability., (If théy do not, their gains in period O are
overstated.j; Subsequently, the luck of the seqneﬁce of draws of the random
disturbance determines the precise path and whether, ex post, the scheme has.
raised or lowered income in any given period. Several periods into the
scheme, by chance the course of the random disturbance may have been such
that the price support scheme benefited producers every period so far. VWith
snother sequence, the buildup of public stocks may have been so great over
the counrse of several periods that when a small harvest occurred, ome that
with the smaller stocks accumulated without s floor would have raised price
substantially, price remained low, and as a result income was much lower
than it would heve otherwise been, The discrete sequences in Figure 2
present the average of 10,000 of these paths, each followed for eleven
periods from the introduction of the scheme. |

Al]l the dotted sequences in Figure 2, beginning from a large initial
availability, show the price floor eventually becoming, on average, a less
effective income support as time goes by. This decay in effectiveness of
income support holds also for deficiency payments (panmel 2f) when the

initial aveilability is large, in which case it ropresents.convergeﬁce
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towards the comparative statics differential discussed above. ﬁut in
contrast to the case of price floors, the decline is monmotonic.

The paths of small squares in Figure 2 indicate cases in which the
initial conditions were low availability (90% of qN) and high price. 1In
these cases the announcement of the floor price scheme antedates the initial
aquisitions of governmént stocks, VWith a price floor, the path of the
differential in revenuve rises initially, because expected net acquisitions
for the government stock are positive for a number of periods after the time
ﬁf introduction, (Because initial avnilabilify i; so low, it is likely that
the first acquisitions will not occur until several periods have elapsed.)
The expected path eventually turns downward, to con?erge on the sfeady state
differéntial, which is negative under a price floor if C exceeds 2-K. In
the case of a deficiency payments schgne introduced when the ﬁarket is
tight, the expected revenue path increases monotonically to the steady state

level.

4., The Incidence of>Price Supports

The ste;dy state results for producer surplus, and the dynamic psths,
help us to understand how price supports change the path of income flows in
a commodity market. But the change in current income in any period does not
indicate the incidence on current producers. Upon the (unanticipated)
implementation of & permanent support sqheme at time t,, the value of land8
snd the price of the commodity will adjust immediately to new dynamic
equilibrium levels, assuming fnll Ricardian capitalizntion.9 Asgsuming risk
neutrality, the change in land value is tﬁe expected present value at t, of
the change in the income flow from land, from the time of the mext bharvest,
ty, to infinity. Any expected net gains or losses from the program accrue

to those owning, at to’ land or the commodity. Their
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change in wealth equals the change in land value plus the change in the
value of initial stocks,

The near-term boost in demand associsted with accumulation of public
stocks mey be sufficient to raise produocers’ wealth, assuming they own the
land at the time of introduction of the scheme, even if the lomg-run effect
on income is negative. Quite simply, the initial boost occurs because the
government must buy before it cam sell, and it is important because the
long-run steady state is heavily discounted.

A convenient summary of the distributive effects of various price
floors and deficiency payments on producers and consumers is presented by
-surplus transformation curves, such as thosg in Fignre 3. Gardner (1983)
iﬁd Josling (1974) use similar curves to show the comparative static effects
on current surplus flows of price-raisinmg séhemes in the context of a
deterministic market (where stabilization cannot be an issue)., 1In Figure 3,
the origin represents the initial free market situation. Consumer and
landholder benefits are measured by the expected present value of comsumer
surplus and producer surplus respectively, expressed as a percentage of RN,
the product of PN and qN definea above. Here it is assumed that the séheme
is financed with a lump-sumr tax on producers. Thus, the curves indicate
whether an association of risk-neutral producers, rather than the
government, would find it advantageous to initiate a floor price scheme or
make deficiency payments.

For the case of zero supply elasticity and constant elasticity of
demand, the surplus transformation curve OA in Figure 3 shows the effects of
introducing various levels of price floors in a year t, in which
availability A, is 120% of gN, so that there will be a large carryover in
storage. Selected price floors are marked on OA, as fractions of PN.

Unlike the surplus transformation curves for price supports in a
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deterministic model, which raise mean producer price (Gardner 1983), the
curve OA is non-concave. For floors up to 85% of PN, producers lose while
there is a net transfer to consumers present and future, For bhigher floors
the schemes are much less favorable to consumers. At the 90% level, for
example, the scheme reduces wealth of current producers and the velfgre of
present and future consumers, But if price is 95% of PN, current producers
vhave 8 clear gain in ;enlth from the scheme while consumers lose.

The difference in the desirability of various floors can be explained
as follows, Thevcﬁrienf effect of an early purchase at the floor price is to
increase current producer surplus and reduce current consumer surplus,
Sub;eqnent resale reduoces that period’s producer surplus and increases
'cpnsuher sﬁtplus, and these curteﬁt effects, at high values of C, dominate
in magnitude the initial requisition effects., When the price floor is 80%
of PN, the effect of the scheme is to increase total stocks in periods of
surplus, but this increment is typically resold fairly quickly, once the
market price rises above the floor, as illustrated in panel b of Figure 2.
The expected duration of holding is sufficiently small that the net effect
i; an increase in fhe present value of consumer surplus, and a fall in the
value of land plus stocks held Qt the time of introduction of the scheme.
¥hen the price floor is closer to the free market mean, as in panel a of
Figure 2, buffer stock additions are more frequent, and relélses occur more
rarely, in the early periods. Thus, the expected holding period of an early
marginal increment is of sufficiently greater duration that the initial
welfare effects dominate, so that the scheme favors producers at the expense
of consumers, |

The vertical distance to the surplus transformation curve, from the
diagonal OC, the locus of fully efficient transfer, measures the total

dead—weight loss of a scheme. A slope of greater than -1.0 indicates &
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marginal dead-weight loss from an increase in the price support. Deficiency
payments when supply is perfectly inelastic have no dead-weighbt loss. The
transfer to producers equals the cost of the scheme, so with producer
financing the relevant transformstion curve collapses to the origin O, On
the o;her hand, price floors can have a :nbst:ntial dead-weight loss for
high floors, approaching 40% of budietary expenditures on average and 65%
at the nar;in.lo

The dead-weight loss from a price floor supported through public
‘storage arises precisely because storage is socially'oxcessive. Too much is
held in store and for too long, on average. Much of the budgetary expense,
vhihh might otherwise go to producers, is wasted through excessive physical
storage and interest costs,

Given the wastefulness of storage expemses in a floor price scheme,
destruction upon ncquisition at thé price floor, or other extra-market
disposal such as foreign aid, of some part of the supply might be a2 superior
policy. In the constant elasficify demand specification with zero supply
elasticity it is easy to sﬁow that in a comparative statics analysis the
response of producer snrplﬁs {PS) and consumer surplus (CS) to marginal

destruction of output is
(13) d(Ps)/d(Cs) = -(2-C)/(1-C)

which, in the example with C=6, equals -0.8. In Figure 3, tbe curve OE,
generated numerically, shows the tradeoff for A, equal to 120% of qN. Jts
slope, which is very close to -0.8, is steeper than tﬂat of OA. The
deadweight . loss is less than half of that of a price floor. The excess
costs of storage are, of course, far less obvious than those incurred by

dumping grain in the ocean or burning it, so the more costly method may be
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more politically palatable. In some circumstances a method of removal of
product more ncceptable.to self-interested domestic producers may be foreign
'aid’, especially if the recipients are effectively segregated from
commercial markets. Such aid may be far more effi;ient as & means of
domestic transfer to producers than & floor price scheme, even if any
benefit to the recipients isAentirely ignored.

~Results for the other specifications offered in the literature, with
the same consumer demgnd curve and initill availability, are also shown inm
Figure 3. The iﬁclusion of private storage in the model is dtamntically
vindicated by comparing curve OA with curve OF, which holds private storage
at zero. The curve OF would legd to two wrong inferences about price
floors. First, vithoﬁt'private storage, 8 floor price scheme with the floor
levels shown appears more (incrementally) efficient than a lump sum transfer

;(represented by'the_diagoial ocC) because it is a good snbstitnté for the
;Bsent, and socially valuable, private storage, Second, it would appear
-producers would never gain from such a scheme, with this demand
specification. The impdrtaﬂce of recognizing dynamics is emphasized by

curve OG which shows the comparative statics results of a floor price scheme

with private storage. From them it would appear consumers gein and producers

lose over the whole range of price floors whereas the true incidence
combinations cover any of three quadrants, as shown by curve OA. A further
erroneous inference froﬁ the comparative statics measure is that a low price
floor could increase net social velfake. since the deadweight loss, measured
by the distance from OC, appears to be negative. This apparent social gain
reflects the fact that the cost of the expected accumulation to the
stochastic steady state is ignored; The only cost of stocks considered in
the comparative statics is the current physical storage costs k.,

"If, s specified in equation (6), the disturbance acts as a shifter of
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market demand, then the surplus transformation curve is OH. Clearly & bigh
floor price is very inefficient, in terms of the interests of all
participants within the market considered, and can decrease both expected
consumer welfare and pfoducer wealth, The reason for th}s is easy to
understand. The market demand shifter is excess foreign demand, which is by
assumption unresponsive to price and bhas & mean of zero. The dbmestic
market gains by selling in times of positive excess demand, and buying, at &
lower price, at times of positive excess supply. Stabilization of price
reduces this a:bitrageAadvantuge, and favors the country that is the source
of excess demand (whdse welfare is not taken into account here.)11

One would rightly suspect, from consideration of the comparative

" statics propositions in Sectionm 2, that the demand curve parameter C would
be crucial in Figonre 3. Figure 4 shows the surplus transformation curves
when the consumption demand curve is linear (C=0). Here .the direction of
the distributional results is generally in favor of producers. Curve OA
shows the surplus transformation achieved by a price floor scheme introduced
when A, is once againfequal to 120% of qN.

Curve OH shows the.surplus trensformation when there is an exogenous
distnrbagce iﬂ demand, Once again the transfer at high floor levels is very
inefficient from a domestic viewpoinf. since the 'foreign' participant
gains from the stabilization scheme. On the other hand destruction, shown
by curve OE, is less efficient relative to the floor price scheme (0A).

Recent policy choices (for example the United States PIK program)
indicate that the public sector may be more concerned with budget costs than
with welfare. Figure § compares the wealth transferred to producers, gross
of budget costs, fo the present value of the budgetary expenditures under 2~

selection of programs. Curve AA, which represents the standard case (nD =

-0.2, C=6) for initial availability of 120% of qN shows that deficiency
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payments dominate in transfer per budget dollar. Curve HE sbows that if
there is an exogenous foreign disturbance in market demand, a price floor
scheme is inefficient in convertin; budget resources into producer wealth.
This is not true in the same circumstances if demand is limear (C-= 0), as
shown by curve JJ. _Linétr demand implies higher budget efficiency if the
disturbance is in supply, ss shown by curve KK, and higher levels of
transfer are achieved more efficiently by the floor price scheme than by
. deficiency payments. All of these results are in line with those qf.
Fignre§ 3 and 4. But thé case of destruction or extra—market disposal is
different. For tke standard csse, curve OE shows that producers gain far
more per nnit_exPenditnre nnder this policy ghan-nﬂder price floors or
deficiency phyments.‘;nd this is also .trno in the linear case (curve OF).
For equivalent producer gain, the average amount purchased for;d?struction
'ié so much less than the average amount stored that the expected present
value of the net costs of extra storage exceeds the cost of purchase for

destruction,

5. vThe Implications of Responéive Supply for Incidence

Thus far in our discussion of incidence we have assumed that planned
production b is fixed and producers do not rgspond to changes in their
incentive P', In the comparative statics analysis reported in Table 1, the
effect of such responsiveness is very predictable—-it reduces the bias in
the ’redistribution’ caused by the price floor, but it does not alter the
sign of the bias.

In the comparative dynamic analysis, the interaction is more complex.
As discussed in Wright and Williams (1982a), responsive supply complements
private storage in stabilizing the mark;t after a shock., If there is a

shortage, planned supply expands and raises expected production in the next
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year., If there is a glut, the opfosite happens. The implications fbr
incidence in our standard case are shown in Figure 6 for a floor price
increased to maintain a constant expected net present value of expenditures.

When supply elasticity n‘ is between 0.02 and 0.39, the introduction-of
this floor when A, is 120% of qN increases net wealth of current producers,
even if they pay the costs.of the scheme, by reducing the fall in their land
value more than it reduces the gain on initial stocks. The extra storage

incurred by the initial defense of the f190t ig expac{ed to be held for such
.a long period b;fore resale that the earlier income-boosting effec;
outweighs the greater, but much later, income-reducing effect of resale.

But supply response, if non-negligible, will greatly reduce the expected
~duration of this prior boost in storage, because the present value of the
income-reducing resale becomes more significant.

Figure 6 shows that, contrary to the comparstive statics analysis,
responsive supply can reverse the incidence of price floors. The reversal
is more dramatic if producers do not own all the initial stocks, or if
initial availability A, is lower at the time of the introduction of the
frice floor policy. In both cases initial producers tend to fare worse at
any supply elasticity than shown in Figure 6, and they may even suffer a net
loss of wealth under elastic supply. If demand is linear, on the other band,
the redistribution towards producers shown in Figure 4 is reduced, but not
reversed, by elastic supply.

A plausible extrapolation from the standard deterministic model might
lead one to believe that a higher supply elasticity would lead to greater
sverage production, and excess burden, at a higher price floor. But Figure
6 shows that, in fact, the present value of the excess burden decreases with

supply elasticity at a given expenditure level before rising again at higher
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elasticities. The presence of supply response itself makes the effcc; of &
floor less important, and the prospect of resale of stocks dampens supply
expansion. As it bappens in the case illustrated in Figure 6, mean long-run
supply in the comparative statics sense decreases 0.19% at n‘ = 1, TUnder
- deficiency payments, on the other hand, long-run supply respomse is

positive, in lime with conventional] intuition,

6. Stabilizhtiop and Risk Aversion

What are the implications of risk aversion for the effects of producer
piice supports? The answer depends very much on the way the problem is
modeled. If producers are risk averse over current farm income, if they
cannot sa?e‘at all, and if their utility functions are intertemporally
separable, then it is clear that, ceteris paribus, they gain from income
stabiiity. Although uchievementvof completely stable consumption and price
would destabjlize income from random production, in most realistic cases,
with inelastic consumption demand, p;ice supports will stabilize producer
income., But what happens to its mean? Just aﬁd Hallam (1978) present e
model in which a firm respond positively to the mean and negatively to the
variance of price which is assumed to be exogenous. A reductjon in price
variance causes an outward shift in the supply curve which, they claim,
increases the benefits to producers of stabilization. In the context of s
commodity market with inelastic market demand, the result is quite
different, The outward shift in supply csused by the aggregated responses
of risk-averse firms will mean that greater certainty of output will be
sccompanied by lower expected revenues. Consegquently, it is by no means
obvious that the presence of risi sversion on the part of producers
increases their welfare gain from stabilization,

In our model the existence of a floor price scheme increases the
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correlation of income between periods. As Geld (1979) has emphasized, much
of tbe variation is shifted into the lower frequencies, Tt appears to us to
be very likely that producers would in fact be more sverse to & lowv income
reslization if it follows one or more similarly low realizations. That is,
the utility function is likely to violate the additivity assumption. The
reason that this possibility is excluded from wuch risk snalysis is not that
it is unrealistic, but'rather that it violates the axioms of Vonr
Neuman-Norgenstern utility theory. (For more on this see Pollack (1967).)
If utility is.not intertemporally separable, the lév—frequency fluctuations
induced by a price floor could adversely affect producers.

It seems more reasonable, however, to relax the no-saving assumption,
and model utilify as & fnnction‘of wea]tb rafher than of net income. A
deeper analysis most address the determination of land price in a market of
risk—averse participants, and define the set of assets aveilable for the
producer's portfolio. These tasks will not be pursuved here., But we
conjecture that two general incidence conclusions continue to be valid: (1)
the welfare effects on producers are capitalized and borne by current asset
holders at the time of the policy change, and (2) these effects are more
fevorable to these landholders than indicated by the previous comparative

statics analyses.

7. Conclusions

Floor price schemes and deficiency payments have quite different
implicstions for market participants. If a floor price is set at a level
below the free-market mean, the scheme will reduce the mear price in the
long run for the usuwal convex demand curve. If the cnrvatﬁre of consumption
demand {(parameter C) is snfficiéntly high a price floor also reduces

producer income and raises consumer surplus in the steady state. But the
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incidence effects under this condition defend on the level of the floor and
the source of the market disturbsnce. A sufficiently high floor can
substantially increase producer wealth (land plus commodity stocks) at the
time of introduction, becanse the income-boosting effect of the early
sccumulation of public stocks dominates the negative lomg-run effects;
Extra-market disposal is more efficient than a buffer stock ss a means of
achieving s given transfer to current holders of land and commodity stocks
via a price floor, |

But if the curvature of consumption demand ‘is sufficiently low, a
floor price scheme using a‘bnffer stock will increase the wealth of'those
bholding land and COmmoditf stocks at the time of the (unanticipated)
introduction of the scheme by-nore than thé cost of its administration,

This result is true for any effective floor below the mean price, and is
conéistent with the 10ng'rnn effect on producer incomes. At least for
moderate levels of trgnsfer. the floor price schemg supported by a buffer
stock is m§re efficient than enforcement through extra—market disposal of
the commodity, in contrast to cases with greater consumption demand
cﬁrvatnre. The buffer stqck scheme could be profitsble as a private venture
ofgnnized by an association of producers, even if it could not control
output of the members.

A lower floor, or more elastic supply response, tends to reduce the
positive dynamic effect on wealth and to favor consumers, A floor price
scheme can also appear much more favorsble to consumers, and less expensive,
if private stofage is ignored. Indeed, the standsrd anslytical espproach
which neglects dynamic effects and private storage can so grestly bias

results towards consumers that inferences about incidence effects can easily

be reveérsed.
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If the market disturbance is ap exogenous shift in foreign excess
demand, a floor price scheme with a buffer stock favors the source of
instability at the expemse of the domestic economy as a whole. From the
domestic viewpoint, deficiency payments schemes are wore efficient means of
incressing wealth of current producers ip this situation, provided that the
welfare cost of budget finance is sufficiently low. But if supply is
elastic, deficiency payments destabili;e consumption by reducing the
efficiency of the complementary interaction between production and storage.
Like a price floor supported by extrl—markgt disposal, but in contrast to a-
buffer stock scheme, deficiency payments waste resources by indﬂcing a8
socially excessive mean long—run supply résponse.

A1l cases discussed share oheuéommon, elementary feature. The
incidence on producers occurs only through capitalization Qf benefits as
one-time changes‘in wealtﬁ,_lnd is a éurely dynamic phenomenon. In an
agricult#ral sector_which hes a small share of the economy, price supports
have no potential for altering the welfere of current ptbducers in the long
run, $0 conventional comparative statics.studies are inappropriate for

addressing the incidence question.
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FOOTNOTES

.
This research was supported by the National Science Foundation

under grant no, SES8309634,
2For the implications of relaxing this assumption see Wright (1984),

3This is done implicitly in Wright and Williams (1984a), in which
Figure V compares a market stabilized by private storage with an
unstabilized market. In that case steady state producer revenues imcrease
only if C is less then about 1.5. For 3.5 ¢ C ¢ 2, increased revenues are
offset by costs of the storage. In the case of price floors, numerical

results show that the expected steady state change in s€ is pegative,

4If the supply disturbance is additive and refers to domestic

production, responsive supply may mean less production and even greater
gains in producer-revenue, at the expense of consumers, than indicated in
Propositions 3 and 5. By Proposition 3b, income of producers as a whole
increases if C ¢ 2 - K, Here the margiﬁa] incentive is the expected price,
which by Proposition 4 falls for C > 0. Production contracts, increasing
the producer income gains. More gemerally, aggregate supply respomsiveness

may favor producers as & group if their supply behavior is heterogeneous.

SWhy assume risk nmeutrality on the part of private storers? The
evidence indicates that any risk associated with commodity storage is
eminently diversifiable (see Dusak (1973)), the comments of Carter, Rausser

and Schmitz (1983), and the response of Marcus (1984)). Consistent with
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this finding, empirical estimates find 'risk premia’ in storage markets to

be so small as to be difficult to detect at all,

6lhy competitive stordge? First, barriers to entry are insignificant,
Second, monopolists would wish to store less than competitors in all ‘states
of the world’ if they monopolize only storage (Wright and Williams 1984b),
‘80 free entry would drive them out. If a monopolist also controls
production, Newbery (1984) has shown that the monopolist may store more than
would s competitive market if demand is linear and price elastic in the
relevant range. Thus the monopolist could drive out competitive storsge.
But here we are concerned with commodity markets in which consumption demand
is almost invarisbly pricé inéiastic. (1f itvis not, the role of storage
tends to be negligible in models like ours. See Wright and Williams

(1982a).)

7Previons investigations (Wright and Williams 1982a) have shown that
the symmetry of the disttibntion_éin be important, but that a distributiop
like the one presented here gives results very similar to those for other
‘compact symmetric distributions with the same varisnce, such as an 80 point
discrete approximation to the normal distribution, Evidence on skewness of
yields is sparse, and ambiguous with respect to the direction of skew.
Hence we opt for symmetry as the best agnostic position.
8'Land' is for simplicity defined here to include all fixed factors
used in production of the commodity. Land is sassumed to be owned by
producers,

9This assumption is consi#tent with a general equilibrium
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o;erlapping generations mode] with bequests (Calvo, Kotlikoff and Rodrique:
(1979)). But if there are no bequests, the dynamic path of land price to
the new steady state may not involve full Ricardian capitalization. Tn fact,
in an overlapping generation context, under ressonable assumptions, full
capitalization appesars to be a limiting case. These dynamic general
equilibrium issues haye been investigated elsévhere in a non-stochastic
.~ context (Chamley and Wright 1983), Bere we confine ourselves to the simpler

Ricardian approach.

1ORecent estimates of the marginal welfare cost of public finance
(Stua?tv1984 Table 2) tend to lie in the region 0.2‘to 0.3, but for
plausible parameterizations may well exceed 0.40, If we took this into
account it is conceivable that the price floor scheme could involve a lower
- deadweight loss than an alternative deficiency payments scheme, especially
if the commodity is, from an efficiency viewpoint, 'under-taxed’' in the

current fiscal structure.

11Indeed', if foreign (stOchastic) excess demand were globally
completely inelgstic, then the optimel policy from the rational viewpoint
would be to pay a price of zero to the foreign supplier when buying, and
charge an infinite price when selling, a policy which amounts to a radical
destabilization of border price. Am jinteresting cohparative statics model

of market stabilization in an open economy is found in Tyers (1983).
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Table 1

Comparative Statics Effects of Price Support Schemes?

Consumer Consumer Producer Government

Price Consumption Surplus Surplus
Expenditure

1. Deficiency Payment Scheme

1.1. 98 =0 0 () () + +
(0) (0) (0) (-) (+)

1.2. o8> 0 - + + " 4
(+) (+) (+) (+) (+)

‘2. Floor Price Scheme

A. Multiplicative Production
Disturbance Shared by All

Producers:
2.1. oS =0 ~ Sgn(C) 0 Sgn(C-1) Sgn(2-C-K) +
(-) ) (-) (-) (-)
2.2. a0 Sgn(C) Sgn(2-C-K) ?  Sgn(2-C-K) +
- (-) : (-) (-) (=) (+)
B. Stochastic Export Demand,
Mean Zero:
2.3. 985 =0 Sgn(C) 0 Sgn(C-1) Sgn(C) +
(-) (-) -) (<) (+)
2.4 8> 0 Sgn(C) - ? Sgn(C) +
-) (-) (-) (-) (+)

8Signs of the directions of changes of wmeans, and, in parentheses, standard
deviations, are shown in the table. C = -q(aZP/aqz)/(aP/aq) and K is a function of
the change in private storage costs, as described in the text.
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