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Commodity Price Stabilization in a Peasant Economy

Introduction

Considerable effort has been devoted by economists to studying the welfare effects associated With
various mechanisms of consumption smoothing in less developed countries (LDCs). Essential
to this effort is a thorough understanding of the cost and benefits induced by commodity pi'iee
stabilization. Important insights are provided by the extensive literature on the benefits of price
stabilization to consumers and producers. !

LDCs are, by definition, agrarian economies in which a large share of national product is
produced in the agricultural sector, which employs the majority of the workforce. The agricultural
sector is likely to be characterized, in large part, by peasant farming.‘ Previous studies of nﬁce
stabilization have not considered a unique characteristic of peasant farming—farm honseholds.are :
likely to consume a s'ignifiéant portion of the farm prodnct they produce. 2

This paper considers the effects of various price stabilization schemes on peasant households,

examining a neglected aspect of stabilization in this context. Stabilization of the price of a

commodity grown by peasant households has effects on both income (through production) and on

consumption. The fact that these two effects happen to the same individuals or households requires
a different analysis than those in Waugh, Oi, or Massell and the many studies that have followed.
The model below thus combines features from price stabilization studies such as Newbery and

~ Stiglitz or Turnovsky, Shalit, and Schmitz with the marketed-surplus literature. Three stabilization

" 1A partial listing includes Waugh; Oi; Massell;- Newbery and StiglitZ' Tumovsky, Shalit, and Schmitz; Helms;
Choi and Johnson; Wright and Williams.
ZFor analyses of the marketed surplus producer, see Haessel; Renkow; Toquero, Duff, Anden-Lacsina, and Hayami;
Herath, Hardaker, and Anderson; Finkelshtain and Chalfant; Ravallion; and Fafchamps.




mechanisms are contrasted: price stabilization for consumers alone (section 5), producers alone
(section 4), or both (section 3). Section 2 presents the model z;nd section 6 concludes.

. The Objective Function of a Peasant Agricultur‘al}Household |

The model of the household is the same as that of Finkelshtain and Chalfant and describes the
behavior of a peasant farm household facing uncertainty about its income (due to uncertainty about
the price of output) and also price instability in consumption (through on-farm consumption of
some quantity of the agricultural output). The household is assumed to derive utility from the
consumption of a market-produced good (2), some quantity of thé farm-produced good (m), and
the consumption of leisure (I). Using the notion of full income, its total income (y) cdnsists of
initial wealth, the value of its time endowment T'w, and farm profits. Thus, the houséhqld’s utility
function is U(z,m, [), and it is assumed to maximize E[U(z,m,[)}—subject to the full income
constraint—Dby Choiée of the levelvof agriculturalk dutput (z) and the allocati‘on of time between
market work and leisure. As in Finkelshtain and Chalfant, these choices are assuined to be made

in a plan'riing périod, prior to knowledge of prices, while consumption is decided ex post, once

prices have been revealed. The household thus possesses flexibility concerning the uncertainfy

about prices in its consumption decisions, but not in its output decisions, resembling instead the
competitive producer from Sandmo. 3
It is convenient to characterize the household’s decisions using the dual problem of maxi-

mizing the expected value of its variable indirect utility funétion V(y,1,p). 4 Following Epstein,

3To be more precise about the nature of the enterprise we consider, the household faces the typical problem of the
competitive firm under price uncertainty—utility depends on profits which are random—except for the fact that another
argument of the utility function is also random. In this case, it is the relative price of output, since the producer’s
income at harvest is used to support the consumption of a market-produced good with a fixed price and some quantity
of the farm-produced good. v :

41 eisure appears as an argument of the indirect utility function if it is chosen ex ante. Without adopting a dynamic
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Finkelshtain and Chalfant described the process by which the hohsehold’s ex post decisions can be
substituted intovthe utility function, analogous to the usual method for obtaining the consumer’s
indirect utility‘function defined on inéome and prices. With only two commodities, and the price
of the market good serving as numeraire, only p, the price of the agricultural output, is included.
This, however, makes the household’s decision problem one of multivariate risk—in contrast to
the more familiar problem of choosing a level of output to maximize E[V (y)]—since one random
variable p affects more than one argument of the objective function. Finkelshtain and Chalfant
introduced a risk premium appfopriate for measuring attitudes toward such risks.

Some Necessary Caveats

The classic case of price stabilization considered in the economics literature presumes complete
étabilizaﬁon of some’pricé:a't its arithmetic mean. An "ideal" fixed level of price to which an
unstable price regime should be compared is an equilibrium level of price, which is necessarily
specific to conditions that vary with the product and the particular economy in question, and hence

one that is not applicable in a theoretical study. Therefore, the approach taken in this paper is to

choose the arithmetic mean as a convenient base point for comparisons, allowing identification of

the various parameters that are important in assessing the benefits from stabilization at any price

level. Thisis not to say, however, that a feasible stabilization method, such as a buffer stock scheme,

model throughout the cropping period, one has to decide whether leisure is an ex ante or an ex post good. Neither choice
is of much importance for our results. Leisure and any other pre-committed consumption good merely affect the level
of precommitted expenditures, prior to the realization of crop prices. If leisure is instead chosen ex post, the opportunity
cost of leisure will enter the variable indirect utility function but no choices concerning the allocation of time need be
made until that opportunity cost is realized. Leisure then operates in this model as does the market-purchased good; if
its opportunity cost is non-random there is no effect, while if it is uncertain, then the analysis becomes one of several
random prices. Disaggregating the market-produced good into a vector of commodities is trivial when there is no
relative price risk. The introduction of relative price risks would affect the measures we suggest below, but they can
still be related to the parameters describing the agent’s preferences and to the covariances of relative pnces and the
price being stabilized. See Finkelshtain and Chalfant for a dlSCl]SSlOﬂ




would imply stabilization of the random price at its mean. We do not consider whether a particular
stabilization scheme is feasible, by practical means such as a' buffer stock. The papei instead
emphasizes a compensating variation measure of the welfare change for an individual household
that is due to price stabilization. Whatever price turned out to be feasible in an applic_ation, the
relevant parameters affecting‘this measure would be thosé described below.

Our analysis excludes, for the most part, the iandom nature of output. In order to concentrate
on the various parameters that affect the willingness to pay for price stai)ilization, and for the .éake of
comparability of our results to those of previous studies of price stabilization, we assume that output
is non-stochastic. While thisis obviousily an unrealistic assumption, itwould not substantially. affect
the main qualitative result of the paper. When the agent is both a consumer and a producer, the
neglected interaction between price risk affecting consumption and income risk remains important,
regardless of assumi)tions about the randomness of output. Also, the interpretations of the welfare
measures and the important parameters on which they depend are unaffected. 5

A final caveat concerns ex ante decisions. Most agents engage in ex ante decisions that

“have to be made prior to the realization of prices. In the current context, the labor-leisure choice

and the level of output chosen by thevagricultural household are two such exémples. One of the
consequences of price stabilization that should be taken into account in the analysis is the possible

adjustment of such decisions, i.e., the supply response that is induced by the price stabilization.

5The main problem that we see with adding supply risk is that particular comparative static effects concerning output
risk presumably depend on how that risk is modeled. Does the producer have a purely additive risk, a multiplicative
one, or a heteroscedastic one such as Just and Pope suggested? Or, is there skewness, as emphasized by Antle? Such
“ considerations are essential, of course, to give an accurate assessment of the realized market effécts of any stabilization
scheme. However, they are less important for emphasizing the interaction effect between income and consumption
price risks and for comparisons between various stabilization schemes and the measures of benefits. In any event, once
the appropriate specification for output risk is chosen, it could be incorporated in a straightforward manner.




This issue seems to be ignored in literature and certainly deserves more research, although it is
beyond the scope of this paper. However, it should be emphasized that any value that is put on the
benefits from stabilization that ignores ihis effect should be viewed as a lower bound on the total
benefits, which include the additional gain from the optimal adjustment of decisions.

Benefits from Complete Price Stabilization |

. The most commonly used measure of benefits from stabilization, and the oﬁe that will be used
below, is ex ante compensating variation (CV). This meagmc is exact, in the sense that its sign
always agrees with that of the change in‘eXpected utility that results from price stabilization.
Assessing the ben¢ﬁts associated with complete stabilization of p at p in the peasant economy, such

a measure is defined by

E[V(l, , p)) = V(I,y(B) - CV, ).

CV is the maximum that the peasant is willing to pay to avoid fandomness iny aﬂd p in favor of
a stable price 7 and income y(7). Unlike the traditional Arrow-Pratt risk premium (measﬁl_'ing the
benefits of stabilizing income), or the traditional C'V measure of the benefits of price stabilization
considered in the literature (where income is already assumed to be ﬁxe&), this measure involves
the stabilization of more thén one random arguniént in the utility function. 5 As a result, its sign
_could be positive or negative for a risk-averse producer (e.g. Finkelshtain and Chalfant). The main
question of interest concerns the behavioral parameters affgcting the magnitude and sign of C'V.
Moreover, is it possible to identify a class of preferences for which the sign of C'V is independent

of the specific distribution of p?

6Newbery and Stiglitz defined a similar measure in the presence of both random prices and income. They
decomposed the benefits associated with the stabilization schemes captured by CV to efficiency and transfer benefits,
but they did not examine the specific case of the marketed surplus producer. .

5




Using Jensen’s inequality, CV > 0 for all risks if and only if the variable indirect utility
function is concave in p. By the assumption that V' is second-order continuously differentiable,

this is equivalent to

Vi a® + 2Vipz + Vip <0,

where subscripts denote partial derivatives of V. Analysis of price stabilization for producers
involves V,, alone, while ahalysis of stabilization ’for‘consumers involves only V,,. Neither
analysis would need to consider terms like V}, unless risks in income and thdée affecting pri(;es
were explicitly recognized to be correlated. Studies of price stabilization in developed ecbhomies,
perhaps, could safely ignore that correlation.‘ All three of these effects are necessarily present,
however, when the same individué.l or household is both producer and consumer of the good in
question.

It is straightforward to convert the condition for CV > 0 into one involving more familiar

parameters. First, divide both sides of the inequality by V, - < and multiply by — p, to obta.iri

Vi

Vo Vo .. _ PV
Vu

i, T T Vs

-zp — 2

- Let r denote the coefficient of relative risk aversion,ﬂ the shafe of the fandom income in total
wealth (pz/y), and p the percentage of marketed surplus out of total output (i.e.‘y p =7 (z — m)/z).
l?enote by s the bu&get share df the marketed-surplus good, and by 7 the income elasticity, and,
finally, let ¢ be the Marshallian price elasticity of the household’s demand for the markefed surplus

good. We now make use of expressions easily derived from Roy’s Identity for V,, and V;,, (e.g.




Turnovsky, Shalit, and Schmitz (p. 143) or Newbery and Stiglitz (p. 117)):

~(r =)

V., = m-2
v y

Vep = m% < (s(n = ) — €.

The inequyality above can thus be simplified to yield

8+ 22 =) - Zlatn—r) - d 20

rB+2s(n—1) = Zs(n = 1) + —e 2 0.

The first term is from Vi, the next one from V,,, and the last two are from V,,. The middle terms

may be combined and expressed in terms of p. Thus -
rB+s(l+p)n—7)+(1=ple>0

is the necessary and sufficient condition for a positive C'V' (for any price distribution), i.e. positive

benefits from complete stabilization. it can”be shown that the above expression is proportional to

the C'V expressed as a percentage of expected revenues from agricultural production.

Some‘ Special Cases |

" Some intuition about the expression abové is achieved from some épecial cases. The first one of
.' importaﬁce is when m, the amount of the crop consumed at home, is zero, sothats =0andp = 1,
which means that the producer does not consuine any of the farm prodﬁct. Then the producer

experiences only the pure income effect of the price risk, and the expression for a positivé cv

7




reduces to the first term. Stabilization is preferred by a risk averse peasant not consuming from
output, just as is true of any other risk averse producer (with no ex pést ﬁexibilify in production
choices).

A sﬁcond case of interest is when a household does not produce any of the food crop (8 = 0).
In this case, the household behaves as a pure consumer and the above expression reduces to the
one in Tﬁmovsky, Shalit, énd Schmitz. Consumer preference for either stabilization or instﬁbility
depénds on the relative magnitudes of the consumer’s measure of relative risk aversion and price
and income elasticities.

A third 5pecial.casc shows what is required to consider the above two effects separately.
Only in‘this case will the interaction between income and pricé not affect the beﬁevﬁts from
price stabilization. For tﬁis case, we require the notion of Frischian demand—ethe c0nsumer’s
compensated demand schedule, when the marginal utility of ingome, rather than the utility level
itself, is held constant. This notion will also be used below to provide additional insights when we
turn.to the quantitative discussion. Besley defines the income elasticity of the Frischian demand
function for m as ¢ = n/r. He showed that the elasticity of expenditures needcd to keep thé

marginal utility of income constant with respect to p is given by

Olog®(p, k) _
dlogp

3(1 - [L), _
where @ is the consumer’s "profit function", measuring the cost of maintaining a particular level

of marginal utility of income with a change in the price p, and « is the reciprbcal of the marginal

utility of income. Besley termed goods with p > 1 luxuries and those with p < 1 necessities. As

can be seen from the above expression, then, the larger is g, the less the change in expenditures

8.




required to compensate the consumer in the case of a price rise in order to keep the marginal utility
of income constant. When g = 1, no change in expenditures is required. For > 1, the necessary
level of expenditures decreases. ’

Thus, the role of the middle term in the equation for CV (i.e. the term involving (n = 7))

is now better understood. It represents the effect of consumption price instability on the agent’s

marginal utility of income. When p = 1, this effect disappears (since 7 = r) and price instability

affects the consumer only through income and the price elasticity (fhe first and third terms)'.» The
more risk éverse is the peasant, the more desirable is stability (the first term), while thé moré elastic
is the demand for the commodity, the more desirable is instability (the third term). It is only in this
special case that the middle term is identically zero and the interaction effect between income and
the consumption price vanishes. Thué, only when p = 1, so that the good m is neither a necessity
nor a luxury in the Frischian sense, can one igr;ore the interacﬁon effect and anaIyze separately
the attitudes toward stabilization in the separate cohsumption and production roles of the peasant
" household.
Signing CV For Typical Parameter Estimates
It is interesting to examine fhe sign of C'V for typical parameter values. Typical esﬁmates are
fouﬁd in 'I‘umovsky, Shalit, and Schmitz andin Ahmed and Bernard: € = —0.2,7 = 0.6,r = 1,
s = 0.3. Assuming that 8 is 1, we find that for values of p > —8.5, a stabilized price is preferred.
While p may be negative, implying that the farm is a deficit farm, iﬁ the vast majority of households

p is above —4. Moreover, note that p = 1 — (s/B); with 8 = 1 this implies.that p = 1 — s and

7As Besley (p. 846) notes, "...luxuries are goods; an increase in the price of which raises an agent’s marginal utility
of income, while necessities are those goods for which a price increase lowers an agent’s marginal utility of income.”




p > 0, thus guaranteeing that the household gains from stabilization. If we keep the assumption
that s = .3 and allow S to vary, we find that only if more than 68% of household income is from
noﬁfarming sources will price instabilityvbe preferred.

Thus we can concludeAthat, unlike Waugh’s proposition or the results of Turnovsky, Shalit, and
Schmitzrregarding typical consumers, for typical peasant households, complete price stabilization
is the preferred alternative. Moreover, recalling that the above CV does not take into account the
additional benefits that may be yielded by altering the output and leisure choicés, that ’outcomc
seems even more likely.

Qualitavtive'Propositions
For derivation of a qualitative proposition concerning the sign of C'V, the condition that guarantees

CV > 0 can be rewritten in terms of the Hicksian demand elasticity €° as

rB o+ s(L+p)n —7) + (1= p)(E —sn) 20

rBp° + 2spn + (1 - p)e > 0.

The second inequality results from rear‘rangingkterms. Proposition ’1- then follows, characterizing a -‘
necessary condition for the houséhold to gain and a sufficient céndition for the h.o‘uschold to lose
from‘ price stabilization.

Proposition 1: Thé following (equivalent) cdndiﬁons are sufﬁcieﬁt (necessary) for thc peasant to

lose (gain) from complete stabilization of p:
(i) B + 2spm < (>) 0

10




(i5) pl2sn + pBr] < (>) 0
(i) ol2n(1l = o) + pr] < (>) 0

Proof: Since p < 1, (1 — p)e¢ < O is guaranteed and the peasant can only gain from price
stabilization if the sum of the first two térms is positive. A sufficient condition for a loss from
stabilization is then that this sum is n_egétive. These observations yield (z) and (37) above. (z2)
follows upon subétituting s = B(1 — p) into (#2), and factoring 4 from both terms. a

If the marketed surplus is negative, i.e. the farm is a deficit one and the household is a
net buyer of its output, the above proposition agrees qualitatively with Propositions 1 and 2 of
Tﬁmovsky, Shalit, and Schmitz. In particular, if p < 0 and m is a normal good, then an alternative

sufficient (necessary) condition is

277 -T2 (<)O:

~which coincides with Proposi_tions 1 and 2 of Turnovsky, Shalit, and Schrnitz. 8 However, if the
household is a net seller of its output (p > 0), then fhe current results differ significantly from
their ﬁndingé. The sufficient condition for a risk averse peasant to lose from stabilization of p can
be satisfied only if the good is inferior, while if the good is normal, the necessary condition for
CV > 0is then trivially sadsﬁed. |
A Measure ofAversion to Absblute Price Risk

To gain additional intuition, it is useful to express the C'V using a second order Taylor approxima-

8 A stronger necessary condition is actually obtained; 2n — r must be less than —27, but the condition above more
closely resembles the expression from Turnovsky et al.




tion, which yields

d2V | d?p ' Ve, . 1V
av/dy | v,

)
y

1
CV 7= —E‘O'w' [

where o, denotes the variance of p, or

PCV = -4 B+ s(1+p)n =) + (1 = p)d,

where 1, denotes the coefficient of variation of p, after expressing the wiliingness to pay for
stabilization as a percent;lge of expected revehues from the risky crop. Turriovsky et al. proposed
‘the measure 0 = Vg, / V; as a natural measure of rélative risk aversion with respect to price risk.
Shalit showed that this measure is suitable when the consurﬁef pays the premium in terms of an
increase in the expected bﬁce. ﬁe usual measures of benefits from stabilization as CV and EV,
however, assess the benefits from stabiliiation in terms of the amount of income that the consumer
is willing to pay to eliminate the p;'icc risk. For such measures, the above ap'proximation réveals

that an appropriate measure is instead the quantity A, given by

B d*V /d%p
dvV /dy -

Intuitively, it is A, rather than o, that is appropriate, since the former is proportional to the benefits
from stabilization per unit of price variation. ° Formally, assuming a positive marginal utility of '

income and that A is uniformly signed (i.e. has the same sign for all levels of l, y; p), Jensen’s

. 9 Alternatively, one might wish to normalize the second derivative as we did earlier, obtaining a risk premium
measure as a percentage of the expected value of the risky income that would be foregone in exchange for price
stabilization, in which case one would define as the measure of aversion to income risk :

N =ref + s(l+p(s - 1)+ (1 - pe.




inequality then implies that the sign bf CV is identical to the sign of A, even for large risks.
Turnovsky et al. were correct with their comment regarding o, that "[i]t must nevertheless be
interpreted with some caution”. This is because the sign of dV/dp is‘ambiguous in models where
income is affected by the price, as in the current model. The new measure A, however, is imnﬁune
to this weakness.
- Moreover, from Diamond and Sfiglitz (Theorem 3) it follows that any parameter that increéses
.- A will also increase the risk ptemium its owner will pay for price stabiliiation. This intuitive
proposition is completely analogous to regular relationships between the Pratt risk premium for
income stabilization and the Arrow-Pratt measure of ~absjolute risk aversion. Instead of measuring
the concavity of the utility function with respect to income, as in the Arrow-Pratt case, here the
concavity is measured with respect to p. Either the above argument or the ai)proximate expression
derived for CV flacilitate' the following proposiﬁon.
Proposition 2: The benefits from price stabilization are increasing in the measure of relative risk
aversion énd increasing in the share of risky income in total wealth (holding p cdnstant). The
_benefits from stabilization decrease with increases in the absolute value of the price elasticity. If
the household has a positive (negative) marketed surplus, then the benefits ‘from stabilization are
increasing (decreasing) in the income elasticity. Similarly, for a giVen value of r, an increase in‘p
is the same as an increase in 7, so the benefits from stabilization are increasing in g if p > 0 and

decreasing in pif p < 0 Finally, the change in CV from an increase in the marketed surplus p can

be shown to be of the same sign as the second derivative Vep (which is likely to be positive)..

The results are intuitively appéaling. A larger price elasticity means that the peasant, playing




the consumer role, enjoys more benefits from instability, since substituﬁon possibilities are greater.
The opposite is true if a larger portion of the peasant’s income is exposed to risk or if he is more
risk averse; therefore, the benefits from stabilizatio'n are increasing in both the meésure of relative
risk aversion r and the share of the farm revenﬁe in fotal wealth.

The rest of the above results are best understood by invoking once‘ more the notion of the

Frischian demand. The derivative of CV with respect to p turns out to be

s(n—r)—e=sr(p—1)—c¢

which has the same sign as V,,. If € is negative, the derivative is positive unless the first term
is negative by enough that it offsets —e. If > r, this derivative is unambiguously positive—
an increase in the marketed surplus thus leads to an increase in the willingness to pay for price |

stabilization. The only way to obtain a negative relationship between CV and p, as long as € < 0,

is to have p < 1(i.e. 7 <r) by enough to offset the effect of e.1® Rearranging terms, this requires

that

(B—-1)<e—sr

p<l+e—asr.

19A5 did Turnovsky, Shalit, and Schmitz, the above condition can be stated in terms of the compensated elasticity
€° to account for the possibility of a Giffen good. Then C'V increases with increases in p if

s(n—r)—(ec=sm) < 0;

which is equivalent to
eﬂ

27—r<-;.




To see why p affects the willingness to pay for stabilization, recall that, in the pure production
case, the reason for a positive risk i)remium is that when p increéses; the marginal utility of income
falls for a concave utility function defined on income, and when p decreases, the marginal utility of
income rises. Stabilizing price, then, by Jensen’s inequality, increases average or expected utility.

As can be seen from the expressioh from Besley for %%‘g% given earlier, the quantity 1 — u
indicates how sensitive is the individual’s marginal utility of incomeA to price changes. These
changes are due to the consumptipn effects of the price change, i.e. holding money income constant.
Thus, wﬁen p > 1, an increase in p leads to an increase in the marginal utility of income, working
to offset the direct cffeét of the brice change on the marginal utility of income. Similarly,a decrease
in p causes the marginal utility of in_come to fall.

These effects teﬁd to reduce the amount the peasant is willing td pay to stabilize p, because
Vther‘e is a compensating effect on the consumption‘ side to 0ffs§t chénges in the ﬁarginal utility

of income that occur because of changes in income. The size of these effects depends, of course,

on the importance of consumption of the good. If m, and therefore p, decrease, the consumption

effect is less important and the peasant behaves more as a pure producer, thus tending to be willing

~ to pay more to stabilize price.

| When p = 1, as noted earlier, there is no effect of price changes on the marginal utility of
income (i.e. V3 = O)f When g < 1, Athe direction of changes is reversed, and the consumption
effect of changes in p tend to reinforce the income effect. When p increases, for instance, not only
does the marginal utility of income decrease due to bthc income effect, there is the added decrease

from the consumption side, resulting from the good in question being a necessity in the Frischian




sense. In this case, the willingness to pay to stabilize income risk would be increased; as a result, a
~reduction in m leading to an increase in p reduces this effect. If u is sufficiently less than 1 to oifset
the effect of p through e, the net effect could be an increase in C'V, thus explaining why p < 1is
necessary for an inverse relaﬁonship between C'V and p.

A Compari'son with Traditional Measures’

The va.lue of the CV measure for complete stabilization depends on the particular price risk and
on farriiliar parameters describing preferences. Traditionally, stabilization studies have examined
the value of stabilization of income to producers, or of prices to consumers (e.g. Shalit), ignoring
the possibility that the same agentc experience both effects. The term V,,, in our expression for the
cv cziptures the effect of this interaction. There is no such effect only when the income elasticity
of demand 7 equals the coefficient of relative risk aversion r, corresponding to equai one. Thus,
it seems worthwhile to compare the traditional measures to the currerit one. |

The plots in Figure 1 show the effects of various parameters on the benefits to a peasant

household from price stabilization and also illustrate the outcomes of ignoring the interaction

effect that stabilization eliminates. As described earlier, we express the CV as a percentage of

| expected revenues from production pz. For each case, we show the value of the approximated
PCV measure we defined (the unbroken line) and the sum of the pure income term (from Vi) and
the pure price term (from V;p), which is the broken line. The latter sum represents the benefits from
price stabilizatioh assessed with the traditional method separating consumers and producers. The
figures s’how', for particular values of r, 8, B3, and the coefficient of variation of price, how the two

PCV measures vary with the income elasticity 7. Thus, the two lines cross in every case where r




and 7 are equal (i.e. 4 = 1 and the two measures are identicai).

The first plot shows that the C'V measure wgvdeﬁned is smaller, the smaller is the‘income
elasticity. If 7n exceeds one, however, our méasure of benefits is ‘larger than the sum of pure price "
and pure income benefits of stabilization; in short, the interaction effect has a sign that depends on
u. The seCo'n‘d‘ plot shows how this situation can be féversed b& a large enough negative value for
p, which decreases from around .87 in the first plot (i.e. a significant marketed surplus) to -3 in the
second (correspondingb to'a deficit producer).

In the third plot, p equals —1 (since s is twice as large as () and the income elasticity thus has

no effect on our measure, while the sum of the pure price and income effects does involve 7. That

parameter does enter Vj,, as well as Vpy» so failure to account for both effects leads to this result.
The final two plots show the effects of incréasing either the coefﬁcieht of variation of price or the
| coefficient of reiativé risk risk aw;erSion. In each case, the willingness to pay for price stabilization
is increased relative to the first diagram.

Benefits from Pricé Stabilization fn the Prodﬁction Sector

While complete price stabilization can perhaps be achieved by storage in a buffer stock, or by
smoothing commodity price shocks using international markets, other stabilization schemes sta-
bilize commodity prices for only a subset of sectofs_ in the ecvonomy. Suppose the gbvémment
is considering the establishment of a support price (stabilization) policy scheme, where there is
. to be a pre-announced price at which the output of all participating farmers would be purchased,
while it will sell to consumers at the prevailing stochastic market price. Alternatively, suppose

that producers are offered the opportunity to forward contract all of their output at an unbiased




futures price and then decide consumption choices based on the realization of p. What are the
consequences of such stabilization schemes and under what coriditions are such schemes desirable?

The above stabilization schemes imply that the price of the output = is being stabilized
independently of the price of the consumption good m. To put it in other words, the stabilization
applies to the production sector only, while in the consumption sector the price remains random.
If profits are random only due to demand risk (as assumed—incorporating yield risk (e. g Roe and
'Graham-Tomasi) would be more realistic, but would not change the main péint above, that one
inust consider the correlation of income and a consumption price in analyzing price stabilization in
the marketed surplus case), such schemes provide complete income insurahce, while the price from
the point of view of consumption remains unstable. The appropriate measure of the yvillingness
to pay for such stabilization was defined by Finkelshtain and Chalfant and termed the "income
risk-premium".

Recalling the household objective function, the beneiits frbm such a stabilization scheme are

given by CV¥ defined through

EV(l, v, )] = EIV(, y(B) - CVY% ).

Note that the third argument p remains random after stabilization. The "income risk” premium /
CVY thus measures the willingness to pay to stabilize the income risk when there remains risk in
the third argument (p) of V. A Taylor approximation of ex ante C'V, evaluating in money terms

the béncﬁts from such Stabilization, yields




which can be expressed as
1 ‘
PCVY = 292 B{r[1 - 2(1 = p)] + 2(1 - p)n}.

This expression could also be obtained from the expression for the C'V for complete stabilization,
setting the derivative Vi equal to zero. The first term in the square brackets is simply the risk-
premium per unit of variance of proﬁts (resulting from the variance in the output price). This
-term is essentially identical to-the usual Pratt (1964) risk premium. The second term captures the
value (or cost) assoe'iéfed with the stochastic iﬁteracﬁon between the consumption price and profits.
Whether this term is posiﬁve or negat_ive depends on whether the good is a necessity or a luxury
good in the Frischian sense.

The above expresvsion suggests that it might be possible to characterize the utility functions of
households who prefer such a price stabilization scheme, regardless of the probability distribution of
p. This is accomplished in Proposition 3, which illustrates the relationships between the willingness

to pay for stabilization and various parameters of the peasant’s preferences.
vProposition 3: A peasant household prefers stabilization in the production sector (to an unstable

price) if and only if

1>t - 5]

Proof: For small risks, preference for stabilization requires that PCVY is positive, which in

turn requires that {r[1 — 2(1 — p)] +2(1 — p)nv} is positive. Rearranging terms irhplies the above
~ inequality. A largerisk resultcan be provided following the arguments of Theorem 1 of Finkelshtain
»and Kella. o |

“Thus, if the parameter p ‘is greater than ‘one-helf, a sufficient condition for a risk averse
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peasant to prefer partial price stabilization in the production sector is that the farm produced good
is a normal one. Further insight into how the various paiameters affect the benefits from price
stabilization in the production sector can be gained by recalling the expression for PCV¥ derived
above. First, note that—in contrast to Turnovsky et al.’s result that the benefits from stabilization
_are decreasing in the income elasticity of demand—in this case they are unambiguously increasing
in7. Moreover, unlike the conventional wisdom, if the percentage of marketed surplus i.s negative,
or positive but smaller than one-half, the benefits from such stabilization are decreasing in the
degree of vrisk aversion. Only f.or‘households that sell more than 50% of their output will the
* benefits from partial stabilization increase with the degree of risk aversion.
Benefits from Price Stabilization in the Consumption Sector
Another possible subsidy scheme in developing counuies is that the government buys the total
crop of a certain commodity at the prevailing international market price and sells it to consumers
at a pre-announced fixed price. Such a program implies that the price of t_he consumption good
m is being stabilized, while the price of = remains random. This is therefore an example.of price
stabilization in the consumption sector only. Again, from the point of view of households, sucha
scheme represents partial stabilization.
An appropriate measure of the willingness to pay for such stabilization is denoted by CV?
and is defined by

BV{, v, 9)) = EV(Ly(p) — CV*,9).

This time, the argument p is stabilized at P after the scheme is introduced, but income remains

random. We adopt once more the technique of a Taylor approximation to find an approximate
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expression for CV?:

1V , V 1 5
CVP = —0pp |22 + =2 .g| = PCVP=3¢,7 - {s(1 + p)(n — ) + (1 — p)e} .
2 Y 2

This time V,, is deleted from the expression for complete stabilization. The second term in the
square brackets captures, as in the previoué section, the value (or cost) associated with the stochastic -
interaction between the consumption price ‘and proﬁts.> However, the first term now measures the
benefit or cost per unit of variance of the consumption good—it involves Vj, rather than V. It
is only this term that Turnovsky et al. tdok into account when conducting their analysis of the
stabilization of a single price.

~ Once more, it is possible to characterize the class of utility function which yields CV? > 0.

This is accomplished in Proposition 4.

Proposition 4: A peasant household prefers partial stabilization in the consumption sector (over

an unstable price) if and only if

> (p — 1ee + rs(1 + p).

K 23p

The proof follows an argument that is similar to the one used to prove Propbsition 3.

Using the above relationships, several qualitative proposiﬁons can be derived. First, a
sufficient (nécessary) condition for a pro&ucer with a positive marketed surplus to lose (gain)
from partial stabilization ih the consumption sector is that the good pfoduced is inferior (normal).
Secon'd, a sufficient (necessary) condition for a deficit farm which produces gt least one-half of
its consumption to lose (gain) from partial stabilization in the consumption sector is that the good

produced is a normal (inferior) good. Third; the benefits from partial stabilization are decreasing
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with the absolute value of the pricé elasticity. For households that producp at least one-half of
their consumption, the benefits from such stabilization are decreasing in the measure of relative
risk aversion. Fihally, for deficit (surplus) farms, the benefits from stabilization‘are decreasing
(increasing) in the income elasticity. Intuition supportiiig fhc above propositions is si»mi.lar to that
which was discussed in previous sections.

Partial Versus Complete Stabilization—a Comparison

From the analysis in the last three sections it appears that the benefits associated with each of the
above three stabilization scheme§ are not mutually exclusive. Thisisnota coincidence—-if the risks
are small enough so that wealth effects are negiligible, then the benefits associated with complete
~ stabilization of the price equals the sum of the benefits from stabilization in the production sector
and ihen stabilization of the price to consumers, given a ﬁiced price to producers. Fbrmally, it is
useful to define threg additional measures of beneﬁtis from stabilization.

The benefits associated with price s_tabiiization in the production sector after the price for
consumers is already stabilized is given by the usual Pratt (1964) risk premiumT A% LIB T deﬁrieii
by , | v ,

BV, y(p),5) = Vi, 9(7) - OV*,5)
and rrieasurcs the willingness to pay to stabilize income when all other arguments of the utility
function are already fixed. In a similar manher, we denote by CVPIV the maxim1ir_n' amount an

individual would paylto stabilize the consumption price with income certain:

EV(, v(), )] = V(i ¥(B) — CV¥,5).

The above definitions allow the statement of the following proposition which establishes the
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relationships between the various measures.

Proposition 5: Assuming'small risks and using the above definitions,

(i) CV =CV¥P + CVP

(i) CV = CVPV 4 Vv
Proof: Foilows from the approximations fpr the various measures by simple manipulation. An
analogous propoSition for large risks can be deriveydif the api)ropriate wealth effects of partial
stabilization are taken into account.o |

ﬁe benefits frém complcté stabilization thus equal the sum of the beneﬁts’ of eifher stuabi-
lization of the consumption price and stabilization of income after the consumption price is alre;ady
fixed, or income stabilization and then stabilization of the consumptioh price with a given fixed
income.

The im‘médj'ate question is whether it can be assertéd thatone of these three schémes dominates
the others. Interestingly, for typical values of the model parameters, the answer is yes, and using the
abo;re proposition, the above stabilization séhemes may be ranked. By (z), C ve=C V —CVir 1t
| is well known that for risk averse peasants (in the Arrow-Pratt sense), CVvIP > kO. Hence, for sucﬁ
peasants, complete stabilization unambiguohsly dominates partial stabilization in the consumptioﬁ
sector.

By (1), CV¥=CV - C VPlv, If the peasant as a "pure consumer" prefers pﬁcc instability,
as was asserted by Wéugh, cvelv < O." Morcéver, for typical values of elasticities and shar_es,
Turnovsky et al. showed that this is indeed the case. Hence, we can conclude that in the typical '
case, complete stabiliiaﬁon is dominated by partial stabilizatién in the productidh sector.
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A formal sufficient condition for the above two assertions to hold can be derived. Note that

CV¥lP > 0if V is concave in income for every p and that CV#¥ <-0 if V is convex in p for every
y. The former is equivalent to » > 0, while a sufficient condition for the latter is that » < 27.
Proposition 6 is then an immediate result.

Proposition 6: Assuming small risks, if 0 < r < 27, then
CVvP < CV < CVV.

~ Thus, if the above condition holds, then from the point of view of the welfare of the peasant
household, partlal price stabilization—stabilization of the commodity price to producers, wi;hoqt
corresponding stabilization on the consumi)tion side—sveems to be superior to either complete
stabilization or price stabilization on the consumption side alone.
Summary
Increasing attention has been devoted to the simultaneous m()d.eling. of the production and cbn-
sumption Sides of an agricultural household’s activities. Devglopirig country households are often
characterized by significant “on-farm” consumption of an égricultural commodity. This reverses,
in mahy cases, the common result that consumers pfefet pﬁce instability. |
Whether price stabiliiation is feasible in particular cases—let alone a potential Pareto
improvement—depends on many other factors, including the presence of yield risk and the nature
of the market for the good in question. Whatevér the effect of these other factors, the interaction
between the production and consumption decisions in the a;gricultural household alters the ex ante
benefits from stabilization, in ways related to readily observed parameters governing household
decisions. For plausible values of parameters, it seems likely that marketed surplus households
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will prefer price stabilization. Furthermore, if separation of production and consumption prices is

feasible, then stabilization in the production sector alone is likely to dominate complete stabiliza-

tion.
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CV measures

Figure 1. Plots of CV Measures Against Income Elasticities
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