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Chapter 1
INTRODUCTION

Can buffer stocks help provide greater stability in domestic and
world grain markets? Are they capable of lessening the large fluctuations
in prices as well as in supplies available for consumption? 1If so, are
grain reserves therefore socially desirable? Who should keep such grain
inventories, a private storage industry or some govermmental authority?

These are only some of the questions of the grain reserve debate
which have been discussed among economists over the last two decades.
There has been considerable progress since the publication of Gustafson's
seminal article in 1958 (Gustafson, 1958a), but a look at the literature——
particularly the more recent work--must leave one with at least some amount
of confusion. A confusion which stems mainly from failure on the part of
the researchers to distinguish clearly between different types of grain
reserves, all serving different functions.

We will try to clarify the major issues involved in the grain
reserve debate. To us the purpose and the relevance of this study lies in
our attempt to give the discussion a framework, a structure, which in turn
will enable us to draw definite conclusions as to the actual policy use of
grain reserves. We will follow the groundbreaking work of David Eaton

(Eaton at. al., 1976) in classifying four basic types of grain reserves:

1) working stocks for intra-year stabilization;

2) buffer stocks for inter-year stabilization;

3) food aid reserves for humanitarian and political use;
4) emergency reserves for humanitarian use only.
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We will draw a dividing line between reserve types (2) and (3), calling

(1) and (2) "commercial reserves" and classifying reserve types (3) and

(4) as "public reserves''--a distinction suggested by Professor Paul Kelley.
This distinction is, it should be noted, not as much an empirical one as

it is an analytical one. 1In reality we cannot dichotomize the total
amount of grain stocks in either working stocks or pure buffer stocks.

It could even be argued that at least some of the privately held inven-
tories are kept to benefit from cases of emergency. We will see, however,
that our classification scheme has several distinctive advantages.

We will turn first to commercial storage activities, that subset
ot total storage activity towards which the economist's tool kit can be
applied in a very straightforward manner. The analytical model will be
discussed first, followed by an evaluation of the literature, that will
deal with (1) welfare implications, (2) model extensions, and (3) the need
for further research in the theoretical approach as well as in the empir-
ical verification. Policy recommendations, including possible alternative
solutions, followed by a summary will always conclude a chapter.

Public storage activity will be the concern of Chapter 3. More

emphasis will be placed on international aspects of food aid and emerge-

cy reserves. This will be discussed under the heading of "Food Security."
In the final chapter we will summarize our findings and point into the
direction further research should aim sat.

Our appreoach throughout this study will be to attempt a critique
of only the key issues dealt with in selected research studies, rather

than to give a complete review of the existing literature.



Chapter 2

COMMERCIAL STORAGE POLICIES

WORKING STOCKS

Definition and Objective

Working stocks of grain--''marketing reserves" in Eaton's language--
are all those grain reserves held solely for the purpose of allocating
grain supplies over an entire period, usually one year. The objective is
intra-year stabilization of grain supplies and prices. (See page 19 for

further discussion of this point.)

The Basic Model

There is usually only one harvest within one marketing period. Yet,
there is a continuous demand for grain throughout that year. A private
storage industry which works for profit has developed that manages to meet
the demand for grain weeks and months after that period's harvest. Farmers,
millers, and professicnal "speculators' are among the participants in that
business. In fact, any private person may buy grain at harvest time in a
self-serving endeavor to profit by selling later at a higher price. It is
important to understand the basis of what and who determines prices and
quantities offered during the marketing season in a private market economy:
Differences among people in their willingness to bear risk and uncertainty,
in their talents and facilities for storing grain, and in their estimates
of future prices of grain and costs of storing it, all determine what the
price of grain will be immediately after the harvest. Permitting any or
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all persons to buy stacks of grain for speculative purposes keeps the
price from falling at harvest time, thereby giving farmers a higher price
than if some of these more optimistic buyers were not allowed to buy for
speculation. In the United States anyone can buy and store grain by
telephoning a commodity market broker, who will arrange to have grain
purchased, stored in remted facilities, and insured against spoilage. No
govermment intervention is necessary; intertemporal allocation is solely

left to the working of the price system.

Welfare Analytical Implications

Storage is profitable as long as the cost of storing one more unit
of grain is less than the revenue stemming from the future sale of that
unit. This private rationale for profit maximization guarantees at the
same time profitability for the society as a whole, if (1) the private
storage industry 1is competitive, and (2) externalities in the storage
market do not exist. If these two conditions are fulfilled, private

grain reserves are at the socially optimal level.1

Evaluation and Summary

Grain reserves held as working stocks have been dealt with only
briefly, because the theoretical model is a straightforward application of
generally known price theory, and accord among economists appears to be

widespread though not general.z Often researchers seem to take this most

1For the time being we assume that they are fulfilled. We will
discuss this point later. See Chapter 2, page 20 - 22

2Dale Hathaway, for instance, seems to believe that the private
competitive storage industry operates in exactly the adverse manner. How
else can one interpret his statement, "Thus, when total supplies are short,
there is a tendency for individuals throughout the system to increase
private stocks and reduce market supplies, actions that amplify the magni-
tude of market price swings" (Hathaway, 1976, p. 4).



basic buffer stock model for granted, since they do not even mention it,
Stein and Smith (1977) being a notable exceptionm.

We summarize in stating that intra-year stabilization of grain
supplies is secured by a competitive private storage industry. Storage
levels, resulting out of the profit motive are socially optimal in the
presence of sufficient competition and non-existence of external effects
in that industry.

Finally, we would-like to emphasize the importance of this model,

for it can serve as a reference standard for alternative reserve proposals.

BUFFER STOCKS

Definition and Objective

Grain reserves for inter-year stabilization purposes will be

called buffer stocks. Eaton's definition, "The buffer reserve concept

involves saving grain in a year of excellent harvests for use in another
year plagued by poor production" (Eaton et. al., 1976, p. 41), is too
vague for our purpose. All grain stocks carried over from one harvest
period to future periods, regardless of whether the initial period's
harvest was good, plentiful, excellent, normal or even bad, will be termed
buffer stocks.

Why do we need inter-year stabilization? True, the peculiarities
of agricultural production bring about variations in grain supplies
available for consumption. Variations which can be quite substantial, as

a quick loock into the most recent past clearly shaws.3 But why do we have

3The history of grain prices is portrayed in Stein and Smith. They
also attempt to give an explanation for the experienced fluctuations. See
also Johnson, 1978.



6
to worry about this fact in the presence of the most effective allocative
device with which mankind has ever been equipped--the price mechanism?
Prices for grain will rise if there is a production shortfall or a demand
increase and will fall if one year's supply is high relative to the same
year's demand.4

Proponents have advanced all kinds of arguments in favor of a
buffer stock scheme. Among them only two deserve the economist's atten-
tion: The quantity fluctuations generate price fluctuations, a situation
which might be inferior to a situation in which price stability prevails.
In addition to that, the supply variations themselves might be considered
a problem with regard to what has been called "food security," the concern
of Chapter 3.

A large volume of literature has been devoted to the problem of
buffer stock enhanced price stability. We will discuss the most important
work in some detail. Prior to that, we will take a quick look at most of
the proposed objectives or alleged advantages of stabilization of grain
supplies.

Walker and Sharples provide us with a review of the respective
literature (Walker and Sharples, 1975, pp. 2-3). They list Waugh's seven
objectives among others:

1) Provide working stocks;

2) Reduce danger of food shortages at home and abroad;

3) Help maintain commercial exports; i.e., a dependable steady
supply;

4) Help stabilize farmers' incomes and the gemeral economy;

5) Along with production adjustment, to raise the level of farm
prices and income;

4Today's prices reflect, of course, expected future demand/supply
relations, too, a point that will draw our attention in a later section.



6) Assist growth of less developed countries (LDC's);
7) Foster private industry.

Objective number (1) has already been dealt with above. Number
(2) will be discussed in Chapter 3. A case for number (3) can only be
made in the presence of non-flexible exchange rates. With freely fluc-
tuating exchange rates there is absolutely no need to foster agricultural
exports on the grounds of a perceived need for earning foreign exchange.
Number (4): As long as we accept our market economy based om private
property rights, we must automatically accept the fact of economic uncer-
tainty to be born by the private decision makers. The farmer is as much
an entrepreneur as is the fast food franchisee. He alone has to bear the
risk of his production and investment decisions, not society. Once we
start to stabilize the income of ome particular group of entrepreneurs;
i.e., once we shift risk bearing from the individual to society as a whole,
we leave the framework of our market economy.

Number (5) can be rejected on largely the same reasoning. Number
(6) will be discussed in Chapter 3; and number (7), finally, is too vague
10r us to elaborate on. This list is by far not exclusive, many other
alleged objectives and advantages have been put forward.5 Only two of
them are reoccuring throughout most of the literature:

a) soclety benefits from added food security provided by buffer

stocks (quantity stabilization); and
b) society benefits from the increase in price stability
resulting from buffer stocks.

Both concepts are intrinsically interrelated and should therefore

be discussed together. It is for the sake of more clarity that we separate

JSee Sharples and Walker (1975, pages 2-3). Stein and Smith (1977)
also provide additional examples.



the discussion. Whether society does or does not benefit from buffer
stock enhanced price stabilization will be analyzed in the following

section; whereas, the issue of quantity stabilization will be dealt with

under the heading of "Food Security” in Chapter 3.

The Basic Model

The basic analytical model can best be illustrated by reference

to the following graphical exposition.

Price |
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D
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s' s
D
——
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Graph 1

Consider a situation in which DD and SS both are the perceived
long-run demand and supply schedules for grain. Let, for instance, bad
weather account for a producticn shortfall, which would shift the supply
curve leftward (from SS to S'S' in Graph I). The new equilibrium price

would be P2 with an excess demand (production shortfall) of Ql - Qi at



the old anticipated equilibrium price. The storage authority6 must then
release an amount of Ql - Q]" out of its grain reserves in order to keep
the price at P, (to "peg" the price).

In Graph II the same action is generated by an autonomous increase
in grain demand, which is represented by the shift of the demand schedule
from DD to D'D'. Without any action undertakem by the storage authority,
prices would climb to Pz, with a quantity supplied and demanded of QZ'
Only an additional amount of Qi - Ql can keep the price from rising, can
keep it "stable.”
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B

D!
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Graph IT

Conceptually, both the demand and supply schedule are subject to

stochastic shifts in either direction. In agricultural productionm,

6At this point in time we refer to the "storage authority" as a
neutral agency, not labeling it either a public or a private institution.
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however, the supply curve usually is more uncertain than is the demand
curve, For this reason stabilization policies often are referred to as
"supply stabilization." Indeed, it is not easy to give an example for
the autonomous demand shift in Graph II, if the market under comsideratiom
is the world market. In a national economy such a shift could have been
caused by an autonomous Iincrease in export demand (the Soviet wheat deal,
for instance).

Graphs III and IV depict the opposite situations: A suddeniprc—
duction increase, not caused by a rise in price, or an autonomous decline
in the demand for grain cause the storage authority to enter the market
as a demander. The supply shift in Graph III from SS to S'S' would result
in a price decline from Pl to PZ' In order to clear the market at the
desired price P1 an amouﬁt equal to Qi - Q1 must be purchased by the

storage authority and added to the already existing stocks.

Price‘
Unit D S s'
Pl
By
S
Sl
D
. o
Q1 Q2 Ql Quantity

Graph III
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In Graph IV it is the amount of Ql - Qi that has to be taken from

the market into storage to peg the price at the initial level P

1.
PriceA
Unit S
! D
By
)
S ' D
1 o
Ql Qz Ql Quantity

Graph IV

These are in utmost simplicity the economics of a buffer stock
scheme for price stabilization. Before we proceed to discuss the welfare
aspects and implications of such a concept we will briefly put forward
two considerations which usually are neglected in the literature, which
we nonetheless believe are of relevance and should therefore be included
in the discussion. Both arise from straight forward application of
general price theory: (1) The initial demand and supply curves (labeled

SS and DD in Graphs I - IV) are anticipated long-rum schedules. (We

abstract for the time being from income changes, to keep the analysis as

simple as possible.) Thus only P2 is the true equilibrium price. The
shifts in both the demand and supply curves are perceived as transitory

ones. In our analysis they represent temporary rather than permanent
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shifts. This must not necessarily be so. The demand decrease in Graph IV
could be a reflection of a permanent change in tastes, the supply increase
in Graph III could be the result of a technological progress rather than
the outcome of unusually good weather. To the extent that a permanent
shift is held for omly a temporary one, the storage authority necessarily
aggrevates rather than alleviates the situation by pegging a price, which
no longer is the true equilibrium long-run price.

Wrong price signals are given to both consumers and producers, the
result of which being a misallocation of resources, to say the least. The
difficulty of finding the true market clearing price is made worse by the
fluidity of economic change, especially in agricultural markets, with such
enormous fluctuations in export demand, which are largely the outcome of
existence of non-competitive markets in other parts of the world and the
entangled network of trade restrictions and distortions. (2) Assume that
the storage authority's objective is to stabilize prices effectively at

level Pl’ or to be less restrictive has a price range with boundaries at

Price ‘
Unit

D )

s— ]
Quantity

Graph V
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P'; P". As soon as the price falls below P', it enters the market as an
additional demander, buying whatever amount is necessary to keep the price
in the desired ramge. Conversely, if the price threatens to climb beyond
P", grain would be released out of storage, increasing the effective
supply sufficiently to hold the price within its predesigned limits. This
is the storage authority's decision rule.

Now suppose private speculators expect a shortfall in production
(or an autonomous increase in demand) no matter how generated, for the
next period. What ordinary price theory tells us is that those speculators
will attempt to buy grain now to sell it later at a price high enough to
cover storage and interest cost and still leaving them with some profit.
This action will, of course, result in a rise of today's grain prices.

If it rises beyond P" the storage authority counteracts the unwanted price
increase by depleting its reserves. This action is taken at a time where
it should have increased its reserves rather than reduced them.

The action of private speculators, acting for mere profit, would
have alleviated the upcoming shortage in two ways. First, by increasing
storage levels now making more grain available in the actual period of
shortage, and second by reducing current demand, due to the price increase,
also leaving more grain to be allocated to the future period.

In order to avoid a possible misunderstanding, we are not saying
that governmental grain reserves are by and large superfluous or even
disadvantages. We are showing our concern that a rigid decision rule,
together with a misjudgment of the cause of the price increase, may lead
the authority to policy actions not desirable for the scciety. We

implicitly have assumed that private speculators have better knowledge of
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future events than has the public storage authority. An assumption not

altogether unreasonable.

Welfare Analytical Implications

Although some aspects of the literature on welfare theoretical
implications of price stabilization policies have already been reviewed
elsewhere (Walker and Sharples, 1975)7, we will go over the literature
again; because on the one hand a bulk of recent research has evolved in
the meantime, and on the other hand because we believe the discussion has
at least partially centered on the wrong problems and has, therefore,
missed an important argument in favor of price stabilization. We single
out Waugh (1944), 01 (1961), Massel (1969), Samuelson (1972), 01 (1972),
and Just (1975) as the most important pieces of research.?

If we accept consumer and producer surpluses as a correct measure
of their respective economic welfare the argument runs as follows.9 Next
year's supply schedule is uncertain, S1 and S, will be realized both with

a 0.5 probability. In this case the correct measure for consumer surplus, CS,

would be the expected value of total consumer surplus, E (CS):

7A:Eter completion of this study our attention was brought to
Helmberger and Weaver's (1977) paper, which is an excellent account of
the welfare analytical implications of any grain storage regime. By
and large, their conclusions are identical to ours.

8For additional references, the interested reader is referred to
the literature given in Just (1975), Turnovsky (1978), and 0i (1972),
page 497, footnote 9.

9We will only demonstrate the gain in welfare for the consumer
stemming from fluctuating prices, instead of stabilized prices. We are
aware that consumer and producer surplus analysis is a highly controver-
sial topic within the field of general welfare economics. The interested
reader is refered to Massel (1969), especially to the literature cited
there in footnote 9 on page 289.
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PriceA Sl S2
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Graph VI
CS =a for P = P1
CS=a+b+c+d+e+f+g+h for P =P,
E(S)=%(at+a+b+c+d+e+f+g+h)
= (b+c+d+e+f+g+h)+a
Would the price have been kept at PD instead, which is % (P1 - Pz),
consumer surplus would have been:

CS=a+b+d+1f for P = PU

Since c + e+ g+ h)b + 4 + £, the consumer would be worse off with
price stabilizatiom.

This result has been challenged along two different lines of
reasoning. First, Samuelson pointed out a basic flaw in Waugh's and 0i's
analysis: The result holds true only for one consumer or omne producer in
isolation. If a gemeral equilibrium analysis, rather than a partial ome
is employed, Samuelson (1972) argued that society as a whole does defi-

nitely gain from price stabilizatiom.
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The second counterargument was presented by Massel (1969): Let

for instance both consumer and producer face the two prices P, and P

1 2
(Graph VII), each expected to occur with a 50 percent probability. Now a
buffer stock authority is established, which guarantees price Po. Raising
the price from P1 to P0 would increase producer's surplus by an amount
equal to the area c + e + £ while lowering consumer surplus only by ¢ + e,

a net gain of "f" to society. Lowering the price from P, to P0 increases

2
consumer’s surplus by an amount equal to the area b + d, whereas it lowers
producer's surplus only by b, again a net gain to society of area "d."
Thus, total net gain to society from price stabilization would be the

area "f + d."
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I //////f
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2 S D
1
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Graph VII

We are aware of the many restrictive assumptions underlying

Massel's reasoning, the most restrictive being the assumption of zero
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operating cost for the storage authority and the implied necessity of ex

post compensation among the parties involved.

Extensions to the Model

Massel's model has been refined and generalized. A substantial
volume of literature has evolved over the past decade. Relaxation of the
linearity assumption does not alter Massel's results substantially. The
importance of the source of the assumed random shifts is stressed by
Hueth and Schmitz (1972). Massel's results are independent of the source
of instability only if the random shocks are multiplicative (if the slope
of the supply curve is changed), but are not independent in the presence
of additive shocks (shocks that shift the position of the supply curve
without changing the slope); see Turnovsky (1976). An extension from the
closed economy to an open one has successfully been attempted in an
article by Hueth and Schmitz (1972) where they amalyze the distribution
of welfare gains from buffer stock enhanced price stability among dif-
ferent economies engaged in international trade. The shortcomings of that
study-—assuming international free trade without any restrictions--has
been overcome by Bieri and Schmitz (1972), and subsequently Just and
others (1977), who focus on the distortions present in intermational
trade.

The introduction of storage costs can substantially alter the
finding that stability of relative prices will always be beneficial to
society. As far as we can see, however, nobody has yet been able to come
up with a clear cut answer to that problem, although Massel (1969) and
Just (1975) have made first steps in that direction. The results are

inconclusive and very sensitive to the particular model employed. Thus,
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although there has been considerable progress in the literature over the
last 20 years, the picture is far from being clear, a general conclusion
not yet in sight. As Burmeister amply stated recently (Burmeister, 1978,
p. 190):

But I'm afraid that it is a basic theoretical error to presume

that price oscillations are detrimental - even in deterministic
models without stochastic disturbances. Price oscillations may be
optimal simply because of the dynamic structure of tastes and tech-
nology. Moreover, in both the stochastic and the deterministic
cases, the dynamic price equations for perfectly competitive
markets are identical to the conditions necessary for intertemporal
welfare maximization and economic efficiency.

If this is true, we may end up with exactly the conclusion drawn
at the end of Chapter 2. We will turn to this issue after briefly noting
our concern that the discussion about the welfare aspects of price stabi-
lization provoked by a buffer stock scheme might have proceeded in the
wrong direction. Focusing on the mechanical usage of traditional consumer
and producer surplus analysis, which indeéd has the advantage of graphical
simplicity and which can be used for actual calculations, one important
argument in favor of relative price stability, the implications of which
can be found in everyday life, has been overlooked: Stable relative
prices are preferred by consumers and producers over fluctuating prices,
because they reduce information and transaction costs. TFor short run
price stability to be achieved producers keep inventories (buffer stocks).
Through this device they are able to accommodate sudden peaks in demand.
Stated more eloquently: The actual inventory for a great many goods and
services that producers and sellers hold is larger than the expected
value of sales during a particular period. The restaurant owner, for

example, does not immediately lower his prices when his restaurant is

"underutilized," when some of his seats are not taken, and he does not
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raise prices whenever there are some people waiting for a table. On the
average, his restaurant will be underutilized, the remaining tables being
his buffer stock. Other examples include the barber shop, whose chairs
are not always filled, the newspaper boy who carries more copies for a
day than he expects to sell on the average. Even the unemployed labor
force can be thought of as some kind of "buffer stock."10

All those buffer stocks serve to stabilize prices in order to
reduce information costs for potential customers. This concept apparent
in everyday life gives a totally different kind of justification for
buffer stocks. The reason this line of argumentation has not been pursued
in the literature might be that the gains stemming from the reduction in
information and transaction costs due to the buffer stock enhanced price
stability are difficult to assess quantitatively.

This concept, together with Burmeister's argument, brings us to
the question of who the carrier of the buffer stocks should be: some
public agency or the private storage industry? It is to this question

that we will address the following section.

Policy Use

Recall our concluding remarks of the "working stock" section:
Intra-year stabilization of grain supplies is secured by a
competitive private storage industry. Storage levels resulting out
of the profit motive are socially optimal in the presence of suffi-
cient competition and non—-existence of external effects.
Inter-year stabilization--the objective of pure buffer stocks--can be

viewed as merely an extension of intra-year stabilization. In fact,

10The examples are taken from Alchian/Allen (1977) page 112.
Chapter 5 of their book gives an excellent background discussion of this
issue, see especially pages 111-113 (Buffer Stocks: Inventories and
Price Predictability).



