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I,

_A‘large literature on price and:-income stabilization: for primary
products in less developed countries has developed over the past 25 -
years. The "goodness" of stability is often accepted rather unoritically,
and ‘a substantial part of the literature discusses and analyzes methods
forThchieving stability.1 A number of issues with respect to the desir-~
abllity of stability remain; also, some questions remain with respect
to the consequences of alternate stabilization programs, The general
‘objectives of this paper are to delineate some of these issues and to
review the literature on stability, Emphasis is placed on identifying
areas for additional research. .

The discussion in this paper centers on instability of producer
prices and revenues. The problem is implicitly assumed to bo one of
ihstability and not one of fundamental disequilibrium in resource al-
‘locations among economic sectors. Mellor [39; 40] argues that there
are theoretical reasons for expeceting relative agricultural prices, in
a low income economy dominated by agriculture, to fluctuate with changes
-in weather but not to define an upward or dowrward trend. Nonetheless,
with economic development, substantial resource reallocations occur and
-hence some fundamental changes in relative prices are 1likely with the
passage of time.

Coe In essence, this paper elaborates on three propositions. (1) The
benefits of stability often are not clearly defined and in souwe cases

are hypotheses subject to verification. It follows that researchers "
should be testing the hypothesized benefits of stability under specified
cirecumstances, (2) A particular stabilization program, to be most ef-
fective, must consider the nature and source of instability. Price
fluctuations may be a symptom of a more fundamental problem. Or, the
major source of instability may be yield, rather than price, fluctuations.
Thus, research should start by measuring the magnitude of instability,
the sources of instability, and the relative importance of these sources,
The major source of instability may change with the development process,
(3) Specific programs can be destabilizing under certain economic condi-
tions, as well as stabilizing under other conditions. Thus, it is not
‘sufficient to determine that gtability provides positive net benefits,"
The method of achieving stability may be counterproductive or result in
costs which outweigh benefits,

1Fbriinstance,.Bauer'and Paish [8, p. 763], while recognizing that

stability is not an end in itself, state that stabilization of producers!

" incomes over time is widely regarded as desirable, Their emphasis is on
specific stabilization schemes. More recently, Chandler and MeArthur [12]
have elaborated on the Bauer and Paish theme with a discussion of efficient
~equalization funds, The emphasis is on an "efficient" method of sgtabiliza-
tion.
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Consequently,. -section II of this paper. is. devoted to a.discussion
.of potential benefits of stability as well as to some possible costs..,
The problem of identifying and measuring sources of instability is . .-
.examined in section III. Programs for achieving stability of prices -
‘or incomes are outlined and discussed in section IV. In each sectiion,
subjects for additional research are identified. b

Before turning to the main sections of this paper, some initial com-
ments on defining and measuring stability seem appropriate, Stabilization
schemes for primary products are typically concerned with one or more .of
the following types of variables: producer or consumer prices, producer
or consumer incomes or revenues (real or money), or export earnings. In-
gtability is typically defined in terms of the frequency and amplitude of
variation of the variable in question. Hence, stability means a small
amplitude and infrequent variation, but the perfect stability of no change
is not necessarily implied. :

The usual statistical measure of the magnitude of variability is the
variance (or standard deviation). Thus, stabilization schemes may be
viewed as having the objective of reducing the variance of a price and/or
income series over a period of years. However, an objective of economie
grovth is higher real incomes, Therefore, if a variable is trendiag, a
trend line may be fitted, the trend removed, and the variance computed on
the basis of the residuals (the variance of regression).2 A stabilization
scheme hopes to reduce "random" fluctuations while encouraging economic
growth. I shall argue subsequently that one of the problems of any
stabilization method is distinguishing between changes due to random
factors and to fundamental economic factors. . R

‘ Another problem is that of defining the specific variable to be
stabilized. The concept of income is a particularly tricky one to. measure.
Priedman [gg], for example, points out that proposals to stabilize "in-
come" really deal with amnual cash receipts. Income rafers to a flow-
that can be maintained indefinitely. On the other hand, a farmer's net
cash revenue in a year can be influenced by the timing of sales and of.
purchases, In a similar way, stabilization methods which rely on certif-
icates or promissory notes influence cash receipts in a particular year
but not producer incomes [20].3 '

- “Baver and Paish [8, p. 766] state that the aim of stabilization is
‘eLearly the removal of random fluctuations around the trend of incomes,
It also. should be noted that the measurement of "trend" and of" variability
is not a completely unanbiguous exercise [e.g. 43, p. 76].

3Small producers in less developed countries may have little control
over the timing of sales, and in the aggregate, the distinction between
income and receipts may be rather small,
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This'paper deals mainly with farm<level prieee or the amnual: etability
of producer's total or net revenve. Total revenue equals total sales :
multlplied by price, and net revenue equals total revenue minus coaats.l‘l
These -concepts can be applied to the individual producer or to an -aggregate,
-Aggregate revenue from the sale of one crop, by the way, need not coincide
‘with the revenue received by a particular set of farmers. The erop mav
be ‘grown by farmers who have other cash enterprises.

- The variables "value of production" and "cash receipts" or "total:
revenue" often essentially coincide in high income countries, A high
proportion of quantity. produced is sold., This is not true for some -
products in less developed countries. Hence, should a stabilization
policy be designed to stabilize value of production or receipts from:
‘marketings? In principle, one may wish to stabillze real incomes, includ-
ing the value of home consumption, ‘

- 8ince ‘economies of less developzd countries are :frequently character-
‘4zed by inflation, real prices or real incomes are derived by deflating
the nominal figure by a price index. However, the typical stabilization
program is necessarlly oriented toward the observed, undeflated figure.

A program which successfully stabilizes the nominal price may destabilize
tHeé real price. Perhaps, as Houthakker states, particular markets canrot
be stabilized "as lonz as the general .economy is in disarray" [26; p. 52).

JI;

-This’ geotion provides a statement of- -gome possible economie conse-
*quenoes of stability.' The point of : departure is the assumption that
“price (or income) stability can be achieved.d - ‘However, in an economy
which is more-or-less price directed, price change is essential, - Price
“has various resource allocating and income distributing roles to play as
various underlying economic forces change [e.g., see 19 and 40]. " Thus,
“price stabillty must in some sense mean stability of undesirable fluctua-
tions, and a major cost of stabilization programs is their inability to
distinguish between sources of price change (i.e., between desirable and
undesirable price changes),

In addltion, authorities may use so~-called stabilization schemes to
deliberately change terms of trade, to support prices above equilibrium
“levels, or for other objectives. Such programs must be judged, in part,
-on-these objectives, e.g., to encourage production of specific -commodities
or to redistribute incomes to the farm sector. This paper attempts to *
confine itself to questions of stability. The discussion 1s necessarily
tdn:rather general terme., The problem of whether merits of stability

o e o s L 4

uObviously, many questionu in the’ operational definition of costs
-and revenues':are!ignored here,:

Sbertain programs can increase instability under certain eonditions;
‘this is a tovic for section IV.
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routiweigh:the demerits must be decided in-specific oommodity-by«cqmmodity
and country—by-country sltuations.

Price and income atability might be justified by appealing to. ccn=
.oepte of welfare economics, For example, lassell [}5], using the- concepts
of consumer and producer surplus, shows that there can be a net gain: from
price stability., Namely, the expected value of the surplus is greater.
with stability than with instability, and in principle, one group can
compensate the other and still have a net gain. Whether consumers or
producers would be net gainers depends on economic conditions=—-namely,
the slopes of the demand and supply functions and whether demand or- supply
are more variable, Massell also points out that price stability does not
necessarily imply income stability and that there are other costs of -
stabilization schemes [35]. Hence, the stabilization program may not be
warranted even though there is a net, say, consumer surplus.

Interestingly, Masnell argues elsewhere [36] that stabilization
schemes can be justified primarily from the viewpoint of producers. . The
sale of one crop may be the sole or major source of producers' incomes.
Thus, price changes have large impacts on producer incomes,® On the. .
other hand, consumers may purchase a variety oif goods and services 8o
that the change in the price of a single product has a relatively small
impact on consumers' real incomes., This view, however, is subject to
qualificaticn [40], For a small farmer who sells 10 per cent of his
total production, a 10 per cent increase in price, other things constant,
increases real income only one per cent. (The real value of home con-
sumption remains ccnstant.) A low income urban consumer may spend 70
per cent of his income on food, including perhaps e mejor staple item,
Hence, a 10 per cent increase in the price of this item could reduce the
urban consumer's real inccme more than the increase in the small producer's
income, o,

. 'In a less developed country, where a relatively high proportion of
income is spent on food, governments may very well wish to stabilize the
price of certain key foods, Sharp swings in the price of these foods - -
imply sharp changes in real income. Sudden declines in the real income of
urban consumers, even if temporary from the ex post view, may cause upward
pressures on money wages, hence squeeze industrial profits and reduce the
incentive to invest [40]. One may also argue that "random" fluctuations
of prices of products primerily consumed within the country continually
redistribute real incomes among producers and consumers without change in
the total. Stability helps avoid political problems inherent in fluctu-
ating food prlces.

If the commodity is mainly used as a raw material in a manufacturing
process, high prices imply high costs relative to substitutes. Again,

.wf"s?roddcéré also may have greater political gbrength because -of: :
their orientation, if not formal organization, about a single product.
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781¥h8ﬁghfthe‘éﬁangefmayfbe;témporary;'somé’market94fgrtthe firdshed -~

- ‘product-<henoe the' raw material--may -be permanently-lost, i New substitutes
arc‘‘developed and become permanent fixtures. Fluctuating raw material

costs mey discourage investment in the processing industry. The outlook
for profits on the average aay be favorable, but investors may not be able
to'Witheténd a potential early loss. "Processors faced with a choice between
a primary product and its substitute apparently do congider stability of
price as well as average.relative prices in their decision [}g. p.A155].~

There algo is a strong argument for gtabilizing the flow of supplies
of ‘a farm produet to the processing and marketing sector. A marketing
system geared to the largest crop, by definition, has excess capacity
'(underutilized resources) most of the time. A system designed for the
average sized crop would be underutilized for small crops and would waste
a portion of large crops. Cleerly, if supplies are stable or have a smooth
-growth curve, then the marketing and processing sector could more eagily
obtain an "optimum" level., Less developed countries are sometimes char-
acterized by highly imperfect marketing systems handling highly irregular
supplies. Thus, positive benefits could arise from stabilizing fluctuations
in-supply. -

~ ' Do Gale Johnson [ggj has emphasized that price instability may result
in resource misallocations by growers of the product. In the short run,
price instability can provide inaccurate signals to producers, resulting
in the misallocation of available resources. For example, & higher price
induce§ by a random event may induce producers to devote too many resources
to the’ forthcoming. crop relative to fundamental supply-demand conditions.
Expected prices are often based on past prices, and these past prices.
fluctuate in response to random events (as well as fundamental economic
changes). The cobweb model illustrates a situation of alternately too
many. and too few resources relative to those suggested by the egquilibrium
price.

Longer-run resource allocations also are likely to be influenced.by
price’inotability.’ The producer may.emphasize short-time investments,
'flexibility, and diversification, Both internal and external capital
rationing may occur. The producer maintains liquidity to meet the poten-
tial unfavorable contingency of a low price, and he is reluctant to borrow,
Those controlling outside capital may be conservative in meking loans with
price uncertainty. Thud, dinvestnents which are justified by average long-
run profits are not made because of the variance of annual profits. In
other words, a favorable expected value of incoms is not the only con-
sideration in making an investment; the time distribution, including
possible early loss, also is important-[gg,vp; 39]. The price support
program for potatoes in the U.S. seems to illustrate some of these points.
Substantial concentration and specialization in potato rroduction was
encouraged by the stability induced by the program [22].

i One also may hypothesize that resources drawvn in by high prices are
not driven out by low prices because they tend to become fixed in particu-
lar uses [24, p. 160], This implies, if the hypothesis is correct, the
existence of too many resources relative to the average price. A recent
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J;ep6r50[21¥ p.i21) states, "Instability of prices-has often played;an
important role in causing. overexpansion « s « The coffee surplusd.,:. ;s
‘wds induced by excessive profi%s in the period of high prices.in the..

late 1940!'s and the early 1950'a."

' However, substantial controversy exiats about the relaiionship
‘between instability of producer prices and incomes and the level and .
gtability of producer savings and investments. Many -authors [e.g., 9,
Do 717;'&§, P. 317] argue that producers in less developed countries
‘do not save in periods of high revenue for periods of low revenue.
Specificully, their hypothesis is that producers'! marginal propensity .to
save out of transitory revenue is zero. (If this is correct, then the
argument that years of high prices attract "too many" resources has less
“validity. ) : ,

i In contrast, Friedran [21] takes the view that individuals with large
transitory components in their _income have large marginal propensities

to save; i.e., consumption is a function of permanent income. Some in~
vestments are rather lumpy and hence may be facilitated by a year of high
revenue. Expectations related to high prices may induce inveatment,
Campbell [12, p. 101] believes that most farm savings are not held as con-
tingency reserves but are characteristically invested in the farm business.
Thus, fluctuating revenue may actually facilitate an inerease in savings
and farm investments (but perhaps also induce uneconomic fluctuations in
‘pesource use), It is true, at least in the United States, that capital
_formation in agriculture has been largely financed by farmers'! savings

and the direct efforts of farmers.! Thus, the unanswered question of the
effect of instability of income on savings and investment by producers ap-
"pears to be especially important.8 '

If the product in question is primarily exported, then gtability of
export earnings may be the major goal. Particularly if national income
~is largely dependent on export earnings, instability may have serious
- consequences for savings, investment, and economic growth. Fluctuations
in income also imply social and political unrest. Thus, 8 country may be
interested in stabilizing export earnings both for political and economic

] 7Direot efforts include land clearing and other capital‘improééménts
derived from farmers! labor and requiring little outside financing. : The
cost of the investment is the opportunity cost of the labor.

e ‘8Perhaps the two sides or aspects of the argument should be restated
in another wey. The view that instability is unfavorable for farm invest-
ments is based (a) on the adverse influence on decisions to invest and

(b) on capital rationing and the low prepensity to save, The view that
instability is favorable to farm investment emphasizes (a) the lumpy
nature of investments coinciding with favorable years in terms of revenue
and the influenceé of high revenue on expectations and (b) the high propen-
ity to save out of transitory incomes. a
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[reaeone  *However; fthe'topio.:of stability’of! export eaminse will:not be
qemphas:l.zed in this paper [see 18; 23; 3l; 37; 43; u46; i1l

The foregoing discussion hae impl:tcitly emphasized the undesirable
consequences of annual variability of prices or revenues. Unstable ;
gseasonal (or other short-term) price -patterns also may result in incorrect
resource allocations. For instance, while prices for a seasonally
produced prop may rise on the average by an amount necessary to cover
. storage costs, the rise may be much larger than storage costs in eome
-years and may be perverse in other years. Hence, storers have eub-
.gtantial uncertainty about seasonal price changes in any particular "year,
'A'reducticn in this price uncertainty may improve the seasonal dietr:.bution'
of supplies—i.e., leading to more nearly "correct" quantity stored each
Year and improving distribution through each year,

b A ma.Jcr economic cost of stabilization schemes arisee from their
,inability to separate the influences from "random factors from those of
Mfundamental" factors.9 If the economy were static or if it were changing
in a precisely known way, . then stabilization methods would eliminate only
the random variations. The elimination of such price changes would
prevent unnecessary resource shifts and reduce uncertainty.

: However, price and quantity changee are likely to be a mixture of
"fundamental" and "non-fundsmental" changes. A fundamental change in
price, say in response tc improved technology or to growing incomes, im-
plies some reallocation of resources, A stabilization method which
prevents this reallocation is creating unnecessary costs to the econouw. ‘

- In princlple, a correctly specified econometric model would dis-
crimlnate among sources of change. The important, systematic, measurable
factore are represented by the endogenous and predetermined variables of
the system. The disturbance terms represent the non-systematic factors
influenc:mg the system. For instance, if the price~quantity sequence
‘through time is deseribed by the following cobweb model, then it is pos- 10
sible to solve for the equilibrium values of price (P_) and quantity (Q,o)
A stabilization scheme, in this much oversimplified cgse, could be
developed to eliminate influence of the random shifts (ut and v. )”and the
,cobweb cyele, . '

Q.’tuc-q-dPt.".

f

Ptna-bQ.b-c-v

£

9Proooeale by Bauer and Pa:leh 3, p. 750_] 'bo etabil:l.ze producer in- -
of temporary fluctuations in the incomes of primary producere, whether due
to variation in prices or in the size of the crop,-with.as little effect
as possible on the rate of adaption of supply to long-period changee in
demand.',', co § G




yHowever, apsiume> the following model: 18-aotuallyithe: correat: ones:

Pird 8= bQ + Vi

‘if R, systematically increased with time (), then Q, should increase and

‘P, ‘decrease. However, if the scheme treats a larger R, as a random shift
;in_supply, then price will be too high relative to the fundamental ~hange
’in supply. Too many resources would be devoted to the productvrelative to

“the, new equilibrium implied by the larger Ry.

Clearly there may be problems in specifying and estimating a suffi-
,qiently detailed model to guide a stabilization scheme in a less developed
jcountry. An additional problem is making sufficiently early ex ante
‘forecasts of the variable being stabilized so that the model can be use-
‘ful. Thus, one must have reservations about finding methods which can
provide stability without preventing appropriate economic adjustments.

Schemes which stabilize annual prices also may overstabilize seasonal
prices. If prices are completely stabilized within the year, then little
‘or no incentive exists for private storage. The government would have to
‘provide for seasonal supplies. Assuming, for instance, an identical demand
function (for current consumption) for each month within the year, quantity
demanded and price would be identical in each month. Consumption would
be distributed as if storage were costless. This implies a smaller quantity
demanded at harvest and a larger quantity demanded at the end of the season
relative to that which would prevail with storage costs talzen into account.
Thus, total storage costs quite possibly could be larger with stable
‘seasonal prices [see also 42], Further, as prices rise seasonally for,,
‘one product, consumers tend to shift consumption to other commodities.

The elimination or reduction of a seasonal pattern consequentlv influences
the seasonal demand for the other, related products.

.. In general, stabilization programs have "indirect" consequences for
marketing firms and institutions. As previously indicated, a program may
reduce the incentive for private storage, or it may provide the benefit

of more certain raw material supplies and costs to a proceasor. 0ld
marketing channels may be circumvented. The net benefits may be positive
or negative, but they should not be ignored.

Other obvious costs are those related to administering any particular
stabilization method., For instance, the costs of storage in a buffer stock
program include interest on capital tied up in stocks, spoilage and costs
- of preventing spoilage and insect damage, cost of storage capacity,

Y1 commenting on this paper, Mellor points out that with the seasonal
rise in wheat prices in northwestern India, Jow income consumers tend to
switch from wheat to sorghum consumption.
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riransportation, and administration:. - In: particulary:trained manpower is a
scarce. resource in less:developed: countries,i and ‘one:may:-intuitively. believe
ithat bidding this resource away from other uses to stabilize. commodity
prices may. repreeent a misallocation.

. The discussion to th;s point suggeats a number: ol research-topics.

- One question, related both to this and the next sections of the paper,
is the extent to which observed variation in prices (or revenues) is the
result of "random" fluctuations which logically should be smoothed and
the extent to which they are the result of economic factors which should
not- be smoothed. Of course, one may hypothesize that the benefits of
stability exceed the costs., Thus, a country may accept the costs of in-
appropriate resource allocations (because appropriate economic changes
are suppressed) to gain the benefits of preventing instability. Clearly
there is great scope for specific studies by commodity and country to test
the hypothe31s of whether benefits exceed costs. ,

In considering costs and benefits, a number of speczfﬂc research
topics are suggested. One important area is the impact of instability on
.farm investment and savings. Can evidence be produced that the size and
-character. of investment differs with the degree of income instability?
What is the marginal propensity to save by farmers with differing degrees
of stability of income? Or, are other factors more important in explain-
;ing the magnitude of the propensity to save parameter? Are savings in-
;vested in the farm, or do they move to foreign banks? o

Other questions or hypotheses include: Has price variability for
-gpecific primary products encouraged processors to develop alternative
‘gources of raw materials? What is the size and character of resource
‘misallpoeations due to eliminating seasonal price patterns? . On the other
hand, are seasonal price patterns sufficiently uncertain that a program
which provides greater certainty of a "normal" pattern would improve the
seasonal allocation of supplies? Do administrative costs of stabilization
schemes exceed the net benefits otherwise expected?

III.

v In this section, the topic of the source of fluctuations is’ explored
in more detail, An implication of the (hypothesized) benefits of stability
is that instability is an impediment to economic development. = Thus,
identifying sources of instability is a first step toward identifyiug
appropriate solutions. However, it is also true that the process of
development may influence the degree of price and income stability through
the introduction of new techniques, changes in economic parameters, and

80 forth, After outlining sources of instability and possible changes in
sources through time, selected techniques for partitioning the variance

of a variable into various "components" are reviewed,

For purposes of analyzing variability and conceiving correct stabili-
zation policies, it is useful to think in terms of a model. The variation
of.a partioular endogenous variable in the model is related both to the
systematic variation of other variables and to random influences, The
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eyatematidﬂinfluencesican*beiclassifiedwaa:other*endogenoua*and:aszpre_
determined variables. . Stabilization schemes are not purely concerned with
‘pandom ‘influences. For example, a forward price scheme might be used to
gtabilize quantity supplied by influencing producers' expectations.

Thus, the process of model building and estimation, if feasible, should
help indicate those variables which are the major sources of instability
and over which some control is possible. 'In addition, the major sources
of growth (trend) may be suggested. A model may also be useful in simu-
lating the effects of alternate policies. ' A :

- . 8ince agriculturel connodities often have substantial time lags
between the planning of production and its realization, a model that
assumes price and quantity are generated recursively is plausible.12 To
the extent the assumption is correct, the variance of the dependent vari-
able in each behavioral equation can be partitioned into that associated
with the explanatory variables (R2) and that associated with the unexplained
residuals (1 - R2), And methods exist for "decomposing" the variance of
a variable which is defined by an identity [e.g., 6].

A model to explain aggregate net revenue per year of a particular
commocity contains both identities and behavioral equations. Net revenue
is identically equal to quantity sold multiplied by price minus cost.

The quentity sold may (or may not) equal quantity harvested. Of course,
“quantity harvested is identically equal to area harvested multiplied by
yield. Area harvested, yield, and price each are functions of certain
systematic, perhaps predetermined, variables and of random disturbances--
separate behavioral equations. The model would be more complicated when
honme consumption is a large proportion of quantity harvested. Even with-
out considering the complication of marketable surplus, net revenue in
- any particular year clearly depends systematically on a variety of vari-
‘ables and random factors., Specifically, net revenue responds to changes
‘in variables, to possible changes in parameters, and to changing random
‘events, '

The domestic demand for food products typically is relatively stable,
growing with population and income, However, fluetuations in the
production, hence price, of substitutes can result in fluctuations in
‘demand. The demand for export crops i3 sensitive to economic conditions
and to the trade policies of importing countries. Quantities produced in
"other countries compete with local production, and changes in "outside"
supply appear as shifts in the local demand function. Thus, changes in
demand may lead both to smooth trends in prices and revenues and to
fluctuations about trend.

Similarly, on the supply side, persistent changes in technology,
factor prices, and other variables may provide trends in product price,
but fluctuations in supply also occur in response to changing weather,

12However, while total production may be predetermined by prior events,
quantity marketed and price may be jointly determined. This may be" true,
for instance, when revenue depends on "marketable surplus" and price.
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‘pests; “and 8o’ forth. ‘It is aleo ‘trtie” that changing’ expectations about
“the future profitability-of one enterprise relative to others” indu‘céa
’ perhaps by past changes in’ costs ‘and product prices, can result ‘in °
“variations in supply and price‘about’trend,

To some extent, changes in various systematic variables and in random
events may have offsetting effects,  'Also, variation in production among
farms may imply greater fluctuations in the aggregate than actually
éxist [49, pp. 212 ££,]. ' Thus, yields may vary substantially among farms
“because of local differences in weather, soil and management skills, but
the average yield for all farms may be relatively constant, Local dif-
ferences can balance on-the average, Casual inspaction of data for some
major farm products in the United States suggests that yield variability,
net-of trend, has been less important than acreage variability in "ex-
‘plaining" year-to-year variations in quantities produced. Of course, :
fa general drought clearly can result in country-wide low yields or influ-
‘ence area planted and hence result in small total production, While the
influence of many variables may csncel on the average, dominant explana-
tions for annual fluetuations in revenue also exist. For example, acreage
'planted and harvested and hence quantity xroduced may clearly be reaponding
to past price.

‘The nature and source of 1netability have implications for the type
of" stabilizatlon method, if any, which is adopted. If highly variable
yield is ‘the major source of instability, then the "best" stabilization
policy may be the development of a new variety which provides more stable
‘yields. Or, it may be the introduction of an irrigation system to stabilize
‘moisture levels. On the other hand, if the instability is of the cobweb
’;type, then a forward price scheme might be the most appropriate way-of’
ﬁach:i.eving stability. -

Does economic development imply smaller or larger variances for faim
prices and farm revenues? Logic, I shall argue, does not provide strong
support either for the hypothesis of smaller or of larger variances with
_development. ‘Such &' hypothesis probably has to be tested commodity by
’conmodity within speciﬁ.c countries.

Economic development implies many changes. Average per capita in-
comes would be higher, the distribution perhaps more equal. The rural-
urban distribution of the population likely would shift from rural to.
urban., Technology is improved. Better education, communication, and
transportation may reduce the number and influence of random events,
The economy becomes less "traditional" and more commercially or market
oriented. These changes imply, among other things, shifts in various
demand and supply functions and changes in various economic parameters.

Higher yields are likely accompanied hy a smaller variance of yields,
‘resulting from more drought and disease resistant varieties. In addition,
new, high-yielding varieties may increase investment in factors that help
‘dontrol the environment (e.g., irrigation systems), For commodities with
a large proportion of home consumption, Krishna [31] argues that quantity
marketed is more variable than production. Thus, a shift to a more com-
merceial agriculture could reduce this source of variability,
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- w.:Mellor. [HO ] hypothesizes that quantity supplied of an individual.
: prodgct in 1low income traditional ‘agriculture is more price elastic or;
less inelastic than in. commercial agricvlture.1> If the hypothesis is
‘cor*ect, then shifts in demand would have larger price effects as develop-
ment takes place,
g On :the demand gide, higher incomes and improved distribution of..
incomes may have stabilizing effects. It is thought that the income
elasticity of demand for foods declines with increases in income.14- It
-i8 not clear whether shifting distribution of the population from farming
to other occupations would be stabilizing or destabilizing. Shifts to
nore. sedentary Jobs may imply shifts in diet, i.e., changes in demand.

In traditional agriculture, cash costs may be essentially zero.
With purchased inputs, a new source of variance in net revenue is added.
:Commercialization may result in shifting enterprises and more specializa-
tion, resulting in less stability for the individual if not the aggregate.
Technolological change can provide the grower with a choice among more.
enterprises (e.g.,, 8s a crop is adapted to a new region or as relative.
‘costs are changed), suggesting more variability in the acreage planted of
any one enterprise. Of course, this is in contrast to a hypothesis of
more inelastic supply occurring with development.

-The demand for food products is thought to become more price in-
elastic with development.!5 A more price inelastic demand implies more
variable price for given shifts in supply. However, technical change
results in new substitute relationships, Artificial fibers now substitute
for wool and cotton. The introduction of a commodity in a new region or
country provides a new competitor (in essence, a substitute) for existing
supplies. On the other hand, new uses may be found for existing commodi-
ties. In sum, whether development provides more or less stable farm prices
-and revenues is not clear.

Thus, with respect to additional researoh, this paper wishes to empha-
size two points. First, the components or sources of fluctuations in the
variable being considered for a stabilization program should be identified.
This is in effect testing hypotheses about the causes of instability. The
results should aid in decision making with respect to the banefits of

13With high fixed investments in an enterprise, substantial barriers
to supply responses to price exist in commercial agriculture. Y

1I‘See [24, pp. 139 ff. J for some of the stabilizing effects oflchanges-
‘on the demand side,

‘ 5One argument starts with the proposition that income elasticities
for fbods decline as the level of incomes increase, and then if the zero-
degree homogeneity conditions for elasticities is accepted, a smaller in-
come elasticity implies a smaller (in absolute value) price elastioity..
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JSUADLLITY and to appropriate stabilization techniques: - Second, ‘it is
ugeful ‘to study the iifplications of Gconomic development for stability,
This is in effect testing a series of ‘hypotheses about the influence of
economic development on variability' of prices and incomes in the farm
sector, ‘ T - ' o

As previously suggested, stabilization schemes are concerned with
"random" fluctuations from trend. Hence, the typical measure of in-
stability has been based on deviations from trend, usually the variance
of regression.16 This paper goes one step further in suggesting ‘that the
variable in question be thought of as an endogenous variable in an econo-

‘metric model, The model may contain both identity and behavioral equations.

. Burt and Finley [6] review and suggest methods of handling identities,
’.;'Us:‘tng ‘the general notation of "Y'g" and "X's" then ‘ :

:the\ f:yea‘jx::j‘gr)' As 'a’'somewhat cbmplicated func'bion ‘of various expected values,
T and' Finley ‘suggest  the ‘approximaticn”
WYY S s S (13;‘, R O RO SR S Rneew

. Burt:
o () %% var (%) # 2R, cov (X,,)

They also.suggest "normalizing" the equation by dividing each of the com-
»:ponents by the sum of the first two cdmponents .on the right-hand side.
Then, the first two ratios on the right-hand side can be interpreted as
measures of the net influence of X, and on Y after compensating for the
: interrelationship between the X's.. The tfiird term is an interaction term,
which may be positive, negative, or zero., The covariance is zero when
)[-1- and X,a are independent., : » :

Var (¥) X2

o Burt and Finley point out that the means can be replaced by an ap-

- propriate value computed from a trend equation. Alternatively, the com-
-puted values for the X's could be obtained from estimated behavioral
equations, assuming the identities and behavioral equations are part of

& recursive system of equations. To be more specific, the variance of
farm revenue can be divided among the sources price and quantity., In a
-8imilar manner, the variance of production could be divided among acreage
and yield variability (see Appendix A), -However, the variability of price,
-acreage und yield are "explained" by certain underlving factors. Thesa = -

1 6Other meééuréé .are availeble, including deviations from amoving
:Average;. -Also,  since various types of trends (e.g,, linear or -semi~log)
may:-be. fiitted, the residuals vary with the type of ‘trend function, ;.-
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may .be viewed in terms .of equations in a recursive model.'( .The proportion
‘of the variation of each dependent varlable which is associated with the
variation in the systematic independent ‘variables may be estimated (R? and

“other measures) In principle, a complete picture of the degree and
sources of variability in the aggregate could be obtained.

.

Alternative Stabilization Poiicies

.. Many policies are available which may, at least under some condi-
‘tions, stabilize prices and/or incomes received by primary producers.
‘Several types of policies are briefly described in this subsection, Their
contribution to stability for the aggregate of all producers is considered
in a second subsection, and then the problem of achieving a stable flow
of cash receipts for individual producers is discussed. The description
and analysis is not exhaustive but perhaps suggests some of the problems
of achieving stability.

A buffer stock controls producer prices through a purchase-storage-
‘sale program. If no fundamental disequilibrium exists, then price may be
fixed at an average level such that governmental purchases equal sales on
the average. When events tend to depress price, the agency adds to stocks
to support prices, and conversely when events tend to raise price, the
agency sells from stocks to maintain the average price. The program does
not work well when fundamental economic changes cause, say, a downward
trend in price. In this case, the agency accumulates stocks with no chance
to sell. The stabilization program becomes a prico support program, hold~
ing price above equilibrium.

- A buffer fund permits the market price to vary but uses a scheme of
taxation and compensation to stabilize producers' price and hopefully
gross receipts. The government, for example, may form an agency (say, a
producer cooperative) to buy from producers and to sell in the market on
behalf of the producers. The agency accepts the market price as given but
Mtransforms" the instable series to a stable one through the payments made
to farmers, When price rises above the specified level, the payment to

'17The system of equations, whether recursive or simultaneous in:char-
acter, could be solved for the reduced form equations. In this form, the
endogenous variable in question, say Y,, is a function of all the pra-
determined variables of the system. I% principle, this equation can be
estimated by least squares, assuming there are more observations than
variables, and this in some sense provides estimates of the influence of
each predetermined variable on the dependent variable. Of course, an
estimated R2 is also obtained. However, the equation is likely to have a
large number of independent variables, hence, relatively few degrees of
freedom and perhaps high intercorrelations, Thus, this direct approach
may not be very practical,
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“producersreflects the'average price; @’ tax is, in eéffect,’ levied. Vhen
“pride’ £4118 below the specified level s Dayments still reflect ‘the average
price; comperisation is made from the buffer fund, = If the average or’
target price is correctly set, then taxes equal compensation, and the
average size of the buffer fund would be zero. Of course, problems exist
in determining the appropriate target price, and various authors have sug-

‘gested modifications to permit adjustments for trends in price [8; 13

- Price discrimination programs are based on the idea of charging dif-
ferent prices in different markets, Such programs require (a) that the
‘different markets have different price elasticities of demand and (b) that
- the agency running the program has sufficient monopoly power to separate
the markets, The major objective of such programs is to increase total
revenue; they may also increase stability, Stability results from the
diversion of a portion of a large crop into the more elastic (hence lower
priced) market, The isolation and use of a market with a more elastic
demand implies less variable prices (see next subsection). The problems
of suﬁﬁ programs are well-documented and aré not reviewed here [e.g.,
see 24|,

. Commodity futures markets may, at least under some conditions, be
used 'to stabilize farmer's revenues. - The most frequent suggestion simply
is that growers be encouraged to hedge their production decisions. A
‘grower hedges by selling futures contracts at planting time, and then buy-
ing back contracts as cash sales are made at harvest and thereafter. In
addition, some authors [22; §§] suggest that a govermment agency should
facilitate grower hedging by stabilizing the price of a distant futures
“contract (by appropriate government purchases and sales of contracts)
“and by insuring farmers against some types of losses, say inability to
deliver on, or buy back the contracts because of a erop failure. Also,
a-stable distant -futures price is a method of "getting" a forward price
for guiding farmers' plans. ; ) ‘

“ +"Other programs have been proposed to provide stability. For example,
& 'program to regulate the quality of the product marketed may stabilize
‘prices,18 The quality marketed through time may be made more uniform.’
Quality regulations sometimes are more strictly enforced in years with’
large production thereby controlling quantity beyond that implied by a
whiform quality. ' B N o , L

Otﬁér“programs‘often'repmesént"variationé from the nethods outlined
eabove., The following sections discuss the implications for stability of

buffer stock. buffer fund. nriece disnvimination, and futures market

8)bbott and Creupelandt [1] discuss five types of marketing boards:

(1) for advisory and promotional purposes, (2) for developing uniform
quality standards for export crops,(3) to- stabilize prices by use of re-
serve funds and deficiency payments (4) to maintain buffer stocks of basic
foods to stabilize producer and consumer prices, and (5) to maintain™ '~
buffer stocks for major export crops.
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programs. With the diversity of programs and with: the. potential diversity
of administrative rules for each program, changing programs and chan@.ng
rules may themselves become a source of instability. and uncertainty...

,Affect of’ Programs on Aggregate Revenues19

The analyszs in this subsection is concerned with the annual aggregate
revenue (V) of producers, Price is determined by the derived demand and
primary supply schedules., The demand function .is. assumed to.have a nega~
‘tive slope and the supply schedule a non-negative. slope. ‘The functions
are agsumed to be linear, Quantity produced (Q) in time t is assumed to
‘be" predetermined by price . in time t-1. Price (P) is in turn determined by
quantity. _ Thus, price, quantity, and total revenue are assumed to be.
determined by a simple cobweb model,

Q. =0+ dP - 1 W;....;., (supply)
Pt =a -bet ,' ;7" .vt (d‘?maﬁd)
Vt = Ptq‘t'

In principle, the alternate year.eycle implied by thé model might
converge, diverge, or be continuous, depending on. the . value. of the para-
meters "bY ‘and "d", 'We assume.that random- shifts in. ‘the functions provide

a continuous cycle in practice.

In the follow:l.ng subsection, “the. effectiveness of buffer. programs is
examined when the source of fluctuations is. (a) from the demand side and
(b) from the supply side, As previously discussed, price changes may be
the result of a combination of factiors. Thus, the following analysis,
which considers the special cases of a solely demand induced or supply
induced instability, must be used with care, ,

. Buffer stocks and buffer funds. If supply is constant (var (u) = 0),
and demand shifts, then either type program stabilizes annual revenue..
Price is fixed by the program. For positive shifts in demand, sales.are
made from the buffer stock to hold price at the target level; a buffer
fund accepts the higher market price. implied by the larger demand, but
producers receive only the revenue implied by the target price. For nega-
tive shifts in demand, the opposite policies would be followed. With no
changes in supply. and with price fixed, revenue is a constant V= PQ,.

If demand is constant (var (v) = 0), and variability arises from sup-
ply changes, then buffer schemes are much less successful in stabilizing
total farm revenue. Success depends on the size of the price elasticity

9'I'he subsequent analysis benefited from discussions with Professor
Robert Firch, which is hereby acknowledged without implying responsibility
for any errors that may exist.



-1 7=

‘of demand, discussed here in terms of ‘the prica:flexibility, coeffioi’ent.ao
Price and quantity move in opposite directions without a program. This
compensating .movement helps .8tabilize revenue. Hence, stabilizing price
does not necessarily stabilize revenue. '

arin -:The dnfluence of ;quantity. on revenue .can be:examined through. thé' con-

cept of the elasticity of revenue with respect to quantity.. which is de-
‘fined’as R

Eyg w9

BTV
‘It tells us the perceéntage change in total revenue in response to a one
pér ‘cent ‘change in quantity, and it is related to the price flexibility
.28, follows: o Co : :
vEVQ‘é 1+ F. (see Appendix B)

A buffer program in essence fixes price so that F = 0; hence, EV =1,
This simply states the obvious: with a constant price, revenue varie
directly with quantity. Clearly,- could be smaller than one without a
program, A buffer scheme reduces re\Olenue instability if the absolute value
of (i.e., 1 + F) is greater than one without the program. This occurs
‘when 9‘, which is always negative, has an absolute value greater than two--
demand is very price inelastic. If F is in the range zero to minus one
(roughly, when demand is elastic), then EV is a positive number less
than one. If F equals minus one, By, 18 zg’ro. If F is in the range minus
one to minus two, is negative ang less than one in absolute value.
That is, even if deméhd is "mildly" inelastic, a buffer scheme can in-
orease revenue fluctuations. As long as F is in the range zero to minus
tWo, E,. is less than one in absolute value, With a buffer program, _
E¥~ =1, Thus, if the source of instability is supply fluctuations and
i Q’F‘ is less than two in absolute value, then a buffer scheme increases
‘the variability of total revenue. :

, The possibility that only a proportion of the erop is marketed
further reduces the effectiveness of buffer schemes (if supply shifts are
the source of instability), Again, price is assumed to be determined by
‘total production (Q)s

P =a-0bQ
g‘qi';aflfreve'n\ie;‘equals price multiplied by the marketable surplus.
V.= PM,.
Q=M+ 8
M= Q.= Hy.
ihéte M= ‘marketable surplus and
H = home consumption (by producers).

e pr16d Lexibality 45 derinied as F = &2 ub' 2 uners'b1s the
sl@pje evo‘efficient from the price dependent demang' equasion (above),
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‘ihelz‘,percentagg change in revenue corresponding to a: amall percentage
sonangerin production now iis tage

Byg =By P, /(96 Appendix C)

EVQ: a'ndrvE:hréfdefined :above. By g%‘l- ﬁ'--’.: *'This is “the” perdentage change
’iﬁ?ﬁﬁ;ﬁgféﬁié”ﬁhrbiuéufdfngkﬁé}j'éﬁali percentage change iﬁ‘ﬁ:pduéfibh.
Since M = Q - H,g—lg = 1 for given H,. Thus, EMQ, = 'D% .21 Therefore, '
Byq& 1+ With M small relative to q, By s large, but it declines rapidly
80 1 tncseaseo. A M spproaches G, By, epproaches 1. In, other words,
when M = Q, then V = PM = PQ, and this is the situation previcusly de-
- soeribed, However, if the entire crop is not marketed, then buffer methods
are even less successful in reducing variability of revenue. For example,
if 40 per cent of production. is marketed, then th.; 2.5, and

Eyg, = 2.5 + F.
‘In: a:buffer .scheme; F = 0 and hence. Byjq = 2:5. Notice |F| must-be:greater

“than’ 5.0for “the tb"uff‘ejr scheme to reduce variability ofrev.enhe',()nthe
other hand, 1f for instance F = -2.0. and if By = 2.5, then By = 0.5,
which is clearly smaller than with the buffer scheme. - The following:'
-eXemple table"emphasizes. the point.

P . noschems’ | " abuffer scheme
() 100 4o 1.000 | .00 | 1.0 | %o

_,(bs))fz‘f;-v:-:tf wff 102 af ?‘.42-3:-1‘-‘ Y96 '40-32 1‘00 N k2
(0, .o | 98 [ ek Vmise | d0 [ 38

Buffer schemes may be Justified by some economic conditions, as
emphasized in the introduction to this section. Since buffer stocks
and buffer funds tend to fix prices to producers, price uncertainty is
reduced. If price uncertainty has caused resource misallocations, then
price certainty would improve allocations. Supply schedules based on the
period of uncertain prices are not relevant in determining quantity sup-
plied in periods of certain prices. Farmers who diversified in the fact
of uncertainty may specialize, and production may be concentrated in
regions less subject to random supply changes. Thus, even though. total

~ ®'Parhaps 1t should be reemphasized that elasticities are dafified at
.@.volnb.on a functien: : Clearly, as-H:changes, :the.ratio Q/M.changes,
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-revenue ;is more .variableifor -given :supply ghifts with a.buffer program,
‘the‘program:might reduce.the magnitude .of:supply: ehi’ts.

.Stable prices may. have different implications for the variability of
total revenue for an individual than for:the group. This ia true ;hecause
the individual's production and sales may not vary in direct proportion
to the total. While further elaboration is deferred to the next sub-
section, the reader should note at this point that variability in aggregate
revenue for a grop can differ from the variability in aggregate revenue
for a particular set of farmers. The variability in a crop's revenue may
arise, at least in part, because producers make substitutions among enter-
prises. For instance, farmers may switch resources from wheat to grain
sorghums, influencing the revenue received from each crop., However,
without further information, we camnot say that the aggregate revenue of
‘producers (from the two crops) has changed. A buffer program for one
product has consequences for other products. These effects may in sum be
stabilizing (or destabilizing).

A price diserimination program helps stabilize total revenue. vwhen
supply changes relative to demand. Assuming conditions for successful
discrimination exist, the program diverts part of the crop to a secondary
'market with a more elastic (or less inelastic) demand than the primary
market or the one for all sales (without diserimination). . For a given
change in production, the proportional change in sales is larger in the
secondary market than in the primary market. Thus, the secondary market
helps cushion changes in supply because of its relatively more elastic
demand, '

A price diserimination program is not particularly helpful when in-
stability is induced by demand shifts. Such changes probably would
influence all of the markets involved. Of course, the main objective of
most price disciimination schemes is to increase total revenue rather than
increase stability.

- . The method of paying producers (i.e., distributing the revenues of
the program) can influence quantity supplied. If the producer is paid_an
average price based on sales to all markets, then quantity supplied will
be too large relative to that implied by the price in the lower valued
use. Increased production is mainly sold in the lower priced, secondary
market, and the payout scheme to producers should reflect this fazt,
.Otherwise the program will distort resource use even beyond that implied
by a monopoly practice of price disoxrimination.

«+' . PFutures markets may contribute to aggregate stability in several ways.
Such markets were first developed for seasonally produced crops with con-
tinuous. inventories. The relationship between current cash price and .
distant futures contract prices provides a guide to inventory policy,  :
and the futures market facilitates hedging of inventories. If, for
example, a shortage in supplies is anticipated in the future relative to
current inventories, then this is reflected in the temporal price rela-
tionships which provide an incentive to store, The merchant can take
advantage of the price difference through hedging. The incentive to store
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‘resiilts in ‘current prices which ‘are higher and distant:prices which-are
lower than they otherwise would have been; Of 'course, some -inventories:
‘would be carried without a futures market, but a viable futures market

‘does provide a constellation of prices which reflects available ‘information.
It facilitates the carrying of inventories through hedging. Thus, a:reason-
able hypothesis is that a viable futures market reduces the variance of:
prices for the seasonally produced, continuous inventory commodity.

Futures markets may provide stable forward prices, especially if-a:
‘government program stabilized the price of a distant (delivery month). =
‘contract., A stable forward price may stabilize growers' revenue through
grower hedging (see next subsection) and by influencing supply by influ-
encing price exvectations. However, farmers appear to react to an expected
normal price and not to a price-in a particular month-[ﬂ&,‘p. 230, It
is not clear whether producers would treat price for a particular delivery
month as an expected normal price, A . o

The agency charged with "manipulating" price for the distant delivery
month is faced with a problem in setting price. Price in'a particular
month' reflects both general economic conditions for the-year and conditions
.particular to the month. When inventories are involved, the monthly price
differs from the average crop year price by an amount to reflect an appro-
priate inventory policy. The temporal constellation of prices for such
comnodities are closely related. If the agency sets a monthly price at
a-long-term average level, then the agency risks misallocations of in--
ventories [50]. o '

Affect of‘Programs on Individual's Revenues

» Buffer programs. - The annual revenue received by an individual is

not necessarily stabilized even if revenue in the aggregate is stabilized.
" The individual's revenue varies directly with quantity sold when price is
constant, If the source of instability is shifts in demand and the sup-
ply of individuals is relatively constant, then the buffer program can be
“quite successful in gstabilizing revenues. When aggregate supply shifts
“are the major source of price instability, then the stability of an in-
dividual's revenue depends on the behavior of the individual's sales rela-
tive to the agpgregate.

- If an individual's quantity sold is positively correlated with: ag=-
gregate quantity, which seems likely on the average, then the analysis of
the foregoing subsection tends to hold,: If the correlation is perfect
(i.e., the individual's quantity changes one per cent with each one per
“‘cent change in the apgregate), then the analysis in the previous section
“holds exactly for the individual. If the individual's quantity sold is
more stable than the aggregate, then a constant price can stabilize the
individual's revenue under circumstances which do not stabilize revenue
in the aggregate. For example:
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it o “program -5 ¢ 1) o

HC R SERSALI TN I (SaTEe RV RS TN AR
aggregate market 1ndividual's individqal!s o price ;.- individual's
produotion price 22 production revenue - revenue
up,5% . '“;'90 : "1"05*'{11111;5 $91.80., .| §.00  $102,00
»constant 1400 .- ..100 units‘h--‘ 100600 - f|-~--14 00+ ~100400 -
'1ower 5% 1.10 98 units 107,80 " 1500 . 98.00°
.www"i;gh,”vA ;$299.6qq,o.m,mnﬁﬂo $300-0Qb

If both price and production are stable, then revenue is constant’’

Oﬁqfhe

other:hand, if the individual's quantity is less stable than the .aggregate,

the program can be destabilizing.

For example:

o ~ no program with program
aggregate - ‘market ° individual's individual's| price individual's
production price production revenue '~ revenue
wp5% T T% .90 108 $ 97.20 $1.00  $108
-constant - - 1,00 - 100 - -100,00 1,00 = =100
down 5% 1.10 92 101,20 [ 1,00 %R

$298.40 $300

... If by ehance the individual's sales are inversely correlaved w1th
aggregate production, then a buffer program is stabilizing for such an

individual.

In the following example, the individual has a fairly small

variation in production, but it is inversely correlated with the assumed
5 per cent aggregate production changes.,

, no program , . with program
aggregate market ' individual's individual's price individual's
production price production " revenue' [ revenue
up 5. . $ .90 .99 ~$89.10 S $1.00 . § 96
’oonstant 1,00 - - 100 100,00 1,00 100
dom'5% 1,107 L 100 111,10 L. 1400 - 101

| e R

221he price flexibility is assumed to be -2,03 hence the varianoefof
aggregate revenues are equal with and without fixed price.
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The situation is further complicated when home. consumption is. im=..
portant for the crop. ' Assuming (1) a market price flexibility of =3.0,
(2) that the individual's production is perfectly correlated with. theuag-
gregate, and (3) that tae individual markets the entire crop, then a buffer
program reduces the variability of revenue for the individual.

ﬁO prdgram’ R - with program

N

aggrogate  market i individual's individusl's| price individual's

production price : rroduction revenue revenue
sk 585 105 inits. ... $.89.25.. .$1.00 . §105. ...
constanﬂi; N 1 00 100 R U m100°00 By | 1.'.0.0 R 100 trl
down‘:-5% Hh, 15 95 cLorw g 109.25 ! ~1‘.:-‘00': Y13 ‘1;?;(:
CLRIT AN G0 sl 0T e
$298.50 $300

. waever, if the individual markets. only 30 per cent .of hia.crop.
while other assumptions remain the same, then.a buffer. program is.der
stabilizing.

“+" o program o " irith program
ke'b ~ home : g‘ " sales G . - sales
price ;;Nw cohsumptionb;;lmmpales revenue price revenue
$ .85 mo 3 $28.90 |l $1.00 3
1,00 70 30 730,00 1,00 30
145 69 26 29,90 |l 1.00, 26
$?88.80 ) $9o

Mellor states [40, p. 33] that a "buffer stock operation probably
-8lightly stabilizes real incomes of the higher income farmers who sell a
high proportion of what they produce and destabilizes real incomes of
lower income farmers who-sell a small proportion of what they produce."
The foregoing analysis suggests that Mellor's statement is a correct
generalization. However, a buffer scheme does not provide stability for
large producers when their production is positively correlated with ag-
gregate production and when their production is less stable than the ag-
gregate, unless demand is severely inelastic, Further, if an individual's
sales happen to be inversely correlated with aggregate supply, then a buf~-
fer scheme is stabillizing for that individual,
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25ince~a-:few ‘large :farmers could;producefa:relatively'1arge£portiénﬁ
or:sthe erop, it is conceivable that :a. program could: have:.positive-stabiliz-
_ing:benefits .(or net costs) for the aggregate erop.-but -not for the largest
“number of-individual producers. Some. very interesting research-on the
distribution of benefits and costs of stabilizing programs for specific
crops in specific countries is suggested by the reasoning in this paper,

>-:8ince a 'program can stabilize aggregate revenue and not the indi-
vidual's revenue (and vice versa), programs dealing directly with indi-
viduals have been suggested [8]. .The details of such programs are not dis-
cussed here; clearly one of the problems is that of record-keeping and - .
administration for a program at the individual level, Vhen programs do -
not-involve individual records, it obviously would be most helpful to have
some” estimate of the distribution of any aggregate benefits (and costs),

‘o Priee diserimination program., This program, as noted above, provides
some stability for total revenue when supply shifts relative to demand, .
Individuals whose production varies less than or the same as the aggregate
benefit from smaller revenue variation. The game is true of individuals
whose production happens to be inversely related to the aggregate.

- If the individual's production is more variable than the aggregate
but positively correlated with the aggregate, then the program could
“eonceivably destabilize the individual's revenue, This depends on the
magnitude of the individual's instability of production and the change in
- the ‘average elasticity induced by the program. To illustrate, assume
that without a program the price flexibility is -2,0 for all sales and
that ‘a particular individual's production tends to change on the average
two per cent with euch one per cent change in aggregate production. In
this hypothetical situation, the individual's total revenue is stable
-without a program; the price change tends to offset the quantity change.
-(Aggregate revenue, of course, is not stable.) If a program were intro-
duced which had the effect of reducing the flexibility to -1,6, then ..
the price swings induced by aggregate supply changes would no longer
completely offset the production changes of our hypothetical producer.

.. Grower hed on futures markets. A grower hedge stabilizes revenue
only if it can be placed at a price that is more stable from year to year
than the cash price at which the grower typically sells, For instance,
if a farmer sells November contracts in April (at planting time), the April
‘price of the November contract must be less variable than the subsoquent
cash price for the hedge to be stabilizing, :

Recent evidence [59] suggests that futures markets can be divided
into  two types=--inventory~hedging and forward-pricing--depending on the
temporal relationship among cash and futures prices for the particular
‘commodity. Futures markets first developed for seasonally produced com-
modities with continuous inventories, the inventory-hedging market.

Futures and cash prices are closely related (the price of storage concept),
and the annual variance of futures prices is almost as large for cash
prices [50]. Futures markets have recently developed for commodities
without continuous inventories, the forward-pricing markets, The temporal
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pricde relationships rappear.less.close and the:wvariance of prices: for
distance futures appears to be much smaller ‘than: for cash prices. The
forward-pricing markets would seem to be useful for grower hedging. for
stabilization purposes. ‘Government intervention in inventory-hedging -
markets also could stabilize these forward prices, but this would be ati
the cost of misallocations of inventories.

- MeKinnon [§§j, assuming hedges can beé placed at a constant:price
through time, derives optimal hedging strategies for producers, The : i-
:analysis takes into account the potential variability of the producer!s.
output and cash prices. He concludes [38, pp. 848-49], "(a) the. greater
output variability is relative to price variability, the smaller will be

the optimal forward sale and (b) the more highly negatively correlated -

are price and output, the smaller will be the optimal forward sale." .
Assuming a stable futures price, the usefulness of hedging as a stabiliz-
ing deviee for producers depends on the relationship between the variability
of the produoer's output and cash pricee received. :

: lhe assumption that hedges can be placed at a conatanx price each

year is:eritical to McKinnon's analysis. As previously indicated, futures
prices for seasonally produced commodities with continuous inventories

are typically almost as variable from yeéar to year as are cash prices.
MoKinnon, it should be noted, implicitly acknowledges this point by

arguing that public authoritiee should stabilize price in a distant futures.

There are other potentlal problems which may dlscourage grower hedging.
The hedge depends on a close relationship between futures and cash prices.
Differences in quality, location, and delivery conditions between the. -
producer's product and the futures contract specification can reduce this
relationship., Most hedging illustrations assume that the farmer's cash
sale ‘takes place at a point in time; ofton sales are spread through time,
ghese and’ other factors: [see 5_] imply that hedges typically axre not per-
ect.

Additioggl Research

At the aggregate level, empirical analysis for specific commodities
18 necessary to determine the applicability of alternate programs.’ Are.
the major sources of instability on the demand or on the supply side?
What are the magnitudes of the relevant elasticities? What are the im-.
plications for various policies when instability arises from a mixture.of
demand and supply changes? Hence, would a particular policy stabilize -
aggregate revenue for the particular commodity in question?

Assuning adequate data are available, empirical analyses of the
consequences of various policies for individual producers would be oi
interest. What is the distribution of costs and benefits of a particular
policy? What ia the influence of the level of marketable surplus on
benefits? - :

. With respect to futures markets, additional analysie of. the U, S;
(and other available market) experience would be useful -in determining
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#he: stabilizing :role’of’:such ‘markets. ;The markets:for various: .commodities
seem to form a continuum from emphasie on "inventory-hedging" o emphasis
on "forward-pricing." However, forward-pricing markets are:relatively .
new, and additional evidence on the temporal relationships among prices’
"should- be" ‘developed ‘as data béecome. available, .. These data can.be used to
tést hypotheses about futures markets as guides to production decisions:;
(hence stabilize acres planted) and as a method of stabilizing. grower!s:
revenue through hedeine.



*of Vhriabilitycof Productionfand Value:

A ' ndiwa : Com onents:
M

Fﬂrst the relative importanceof yield and-of harvested area fluctua-
tiona in "explaining" variations in Indian wheat production is examined,
Two :16-year periods are compared-~the crop years 1925-26 to' 1940-41 and
1951=52 to 1966~57. The data for the earlier period are those reported by
Blyn [10], the data for the recent period are the most recently revised
official statistics available to the author.23 Techniques proposed by
Burt and Finley @ ] are used in the analysis., Since many of the variables
have trends, linear trend equations are fitted by least squares (see Table
1), and the measvres of variability are based on deviations from trend. .
(Inspection of graphs indicated that a linear function would fit the data
as well as or better than other functions.)

Table 1,  Linear Trend Equations for Yield and Area
- of Wheat in India, Two 16-Year Periods

Ehﬁation | Intercept Slope o ff¥f*ffii§%{5 
| 1925-26 o 1940-&1 IR
658.4 .26 54,2

ST (2. 9)-/ S
235874.1 169.2 .78 6734
- (36.5) |
1951-52 to. 1966-61 | |
61u 7 7. 9.6 467 53.0
o (29)
25,722.8  566.9 _ 80 2 130.
S (155 T

yield in pounds per aore.

area in 1000 acres. ,

8 is the standard error of estimate,

regression not "significantly" different rrom zero.
estimated standard error of regression coefficient.

-gf
4

In the 1925-26 to 1940-41 period, wheat production trended upward
about 85 thousand long tons per year on the average, The arithmetic mean
of production for the period is 7,730 thousand tons. The standard error
of estimate (about trend) is 560 thousand long tons. The major source of
annual variability in wheat production apparently was fluctuations in

3'The author had access to current data maintained by the Food Re=
search Institute, Stanford. . I especially wish to. acknowledge the aid of.
Rosamond Peirce, Associate Statistician.
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-y4eldi" Thé'avéerage’yield is 684 pounds ‘per-acre and the:estimated' standard
‘detiation'is754 pounds:’ Yiéld:had no significant trend: ~In contrast, i
aren’ hdrvested has'a significant positive trend, averaging 169 thousand-
igﬁreﬁ?ﬁer#year. About 90 per cent of the variability in production is .
“attributable to yield fluctuations; the other 10 per.cent to variation:
“iniarea(net of trend). These per cents are estimates. of the net influ-
enge’ directly attributable to each variable after'compeﬁsatins for the:co=-

variance between variables and for significant trenda.2 Analogous inter-

pretations hold for subsequent illustrations..

In the 1951-52 to 1966-67 period, by contrast, riuctuations in wheat
production were-larger, and about 54 per cent of the annual variability is
~éﬁtr;bﬁtéble‘to yield fluctuations and approximately 46:per cent. to area
variations. "Production trended upward an average of 304 thousend long *
tons per year; the standard error of estimate. is 897; both figures are -
larger than in the earlier period. The relative increase in the im=: *
portance of area is the result of an increase in variation in area, rather
‘than a decline in yield fluctuations, The standard error of estimate for
‘area is an estimated 673 thousand acres in the earlier period and an- - .
“estimated 2,130 thousand in the recent period., Yield inereased about: 10
‘pounds per acre on the average per year in the reeent period, and the :
standard error is 53 pounds.

Second, an attempt is made to estimate the relative importance of..
components of variability of the real value of wheat in the 1951-52 to
1966-67 period. To estimate real value, the production data are multiplied
by a'-deflated farm-level price. The resulting variable is an. estimate of
thevalue of ‘the total crop, not revenue from quantity marketed. . .

- The annual farm price is computed from monthly prices in Chaudausi,
Utter Pradesh,25 assuming an April 1 = March 31 crop year. These prices
‘display a "typical" seasonal pattern, However, a simple rather than a-'
welghted average of prices is used because appropriate weights are not
available., The computed average is deflated by the Index of Wholesale :
Prices for all items to obtain real prices, It is hoped that the year~
“fo-year fluctuations, if not the average level, of this price series is
representative of all-India wheat prices.26 Frankly, the author is séme-
what skeptical of achieving even this, The price and production data have
essentially no inverse relationship., Given the use of a price series from
one location and the lack of weights in computing the annual price, it is,
perhapa. too much to expect these data to be a representative series.

. 'stated anottior way, each 1g the per cent of the total direot influ-
gnoe (not inoluding covarisnces) sttributable to the particular varisble
[eee 6, pp. 737 ££,], 0 T eRm

v 25A consistent, continuous series of mprices at the farm level in India .
is not easy to obtain., Another approach would be to use wholesale or
retall prices. - R '

’ 26‘El‘here is evidence that prices in different marketa ara Pairiv:

olosely related [15; 321,
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There are :at. least two additional reasons why these results may be
misleading, - Marketing patterns for food grains in India are such-that..
the:previous crop year's production is important in determining - current
price [41]. Current marketings and price are inversely related, but -
marketings apparently depend on production both -in the current and previous
crop year. Further, changes in area devoted to one crop imply changes in
area devoted to other crops. Thus, variation in the value of one crop .
arising from variation in area may be offset by compensating changes in
value of a second crop arising from the negatively correlated change in.
area., The value of the two crops to producers may fluctuate very little.

o ' The’ results of the analysis,; for what they may be worth, are as -
follows. -The deflated price has no trend; the average price. for 1051=62
t0.1966~67-is 2,024 rupees per long ton; the standerd deviation is 388 ..
rupees, ~However, with increasing production, value trended upward an.. -
average of 714 million rupees per year., The estimated, standard error:
(about . trend) is-4,298 million. Price variation is estimated to be 78
per: cent of the total direct contributions to:.variation in value. Yield
represents 12 per cent and area only 10 per cent. .The major factor influ-
.encing variations in value. of wheat. production is changes in price. . Given
the uncertainty about the appropriateness of the price. series,; this con-
elusion is subjeet to qualification,

Ponlai.PRice in Taiwan

Thetechniques used for.wheat in India are also applied to 13 observa-
tions:(1952-1964) for yield, area,: and, deflated price.for Ponlai Rice-in
Taiwan [48]. ‘The farm price of rice-is deflated by an Index of Prices -
Paid by Farmers to obtain the real price. Estimated linear trends are
reported in Table 2, Deflated price does not have a significant trend;
:yield and area have highly significant trends. - The average price is .- -

54 NT$ per- 100 kg. The standard deviation is 2.4. Real value increased
an average of 322 billion NT$ per year; the standard error of egtimate ..
is 311

i;v :The -relative components of the amual fluctuations -in the real value
-of.rice are estimated to be as follows: . price 46.per cent, yield 14 per
eent, ‘and area 40 per. cent. In other.words, variation in price.and in ,
-area harvested appear to be the major components of value fluctuations.:
Fluctuations in yield about:trend are small (Table 2),

A scatter diagram relating price and production does not suggest &
strong simple relationship. Thus, the influence of a small crop is not-
_negessarily offset by a higher price (and vice versa). Of course, this
‘gtatement is based only on an inspection of a ‘scatter diagram; perhaps
‘a more detailed statistical analysis would lead to qualification of this
- statement. ' B
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Table: 2, Linear Trend Fqua'biona fox! fDeﬂated Price,
Yield, and Area for Ponlal Rice in Taiwan

(1952-196}4)
7Equation e ‘!T”inﬁﬁfééﬁﬁ ' §}ppe. i» T .
P}'ice"/ - 92,2, o028 d 43 123,
('171;)@; wom
Yiea?/ 2,110,3 61.7 .97 591
g e SURD]
srea® 379.9 . 10.1 2 17.8
C o (1.3)

a/ Price in NT$ per 100 kg.," deflated by Index of Prices Paid.
by Farmers 1952=100.

b/ Yield in kg, . per hectare, .,

¢/ Area in 1000 hectares.

g/ Coefficient not significantly different from zero.

Concluding Comment

The analysis presented above essentially represents case studies.
They are not offered as a basis for policy decisions. However, they il-
lustrate that the major component of variability of value of a erop can
vary from commodity to commodity, country to country, and from time
period to time period. Fluctuations in production do not necessarily
decline with the passage of time. Variations in area planted (and
harvested) can be as important as yields in explaining production:varia=-
tion. Hence, policies both to stabilize area planted and yield can be
useful in stabilizing production,

O



The derivation of: EV'Q = 1 + F followa
Recall We asaume-na-..conetan'bwdanand

and* fluctuations’in supply (Q,) result in- fluctuations in price and hence
in revenue (V = PQ). Henee\,/''!+/ AR

Terd LT -
= PQ ;=(a+bQ)Q,=aQ,+bQ,.

v =ﬂ'é*’4’2bq. SN
3 (e

or,

Since & = P ~'bQ,

0f; course, - since; "' is. negative,-F.is negative,
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{The! derivation of: EyjymByg P Zollaws., ) Given
P=a+bQ
Q&M + Hand M&‘q=H
V=B

B oMiQe 5y Qo since -——'a 1 (see footnote
By = QN i Sipee Ty "21°6¢ text)-

Therefore. }
V = (a ‘+ bQ,)M aM + bQM. or

=aq aH+bQ2-bQH.

Since a =‘15\"2-“bQ“,’
-l PQu='bQ = bHQ +-2b@2- Q. GH 2
Bgm T MR YR

Recall F &'53-,

= - = | Q‘———-H : =
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