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FOREWORD
 

In low-income countries the bulk of 
adjustment to fluctuation in food supplies 
is made by the poor. The direct price and 
indirect employment effects of a 10 percent 
decline in foodgrain supplies reduce food-
grain expenditure by as much as 40 percent 
in real terms for the lowest 10 percent of the 
income distribution. In contrast, with the 
same decline in production tile reduction in 
foodgrain expenditures is only 1 percent in 
real terms for the top 5 percent of the 
income distribution. And yet it is the poor
who are least able to withstand such privation. 
The poor spend such a high proportion of 
their income on food that price increases 
induced by shortages greatly reduce their 
capacity to buy foodgrains, whereas the 
more well-to-do compensate by spending 
less on other goods and services, thereby 
further decreasing the income of the poor 
through reduced employment. Because the 
food intake of the poor is already so close to 
the minimum level, supply shortages result 
in increased malnutrition, 

Thus one of the most important actions 
that can be taken to improve conditions for 
the poor is to reduce fluctuation in food 
prices and supplies. IFPRI research has 
examined various aspects of this problem. 
IFPRI Research Report 14 notes the deleteri-
ous effect on low-income countries of de-
veloped countries' efforts to stabilize their 
food supplies. Aforthcoming IFPRI research 
report will examine trends and fluctuations 
in the Soviet Union's grain imports. Other 
IFPRI research compares the burden devel-
oping countries face in finding exchange 
resources to compensate for supply short-
falls deriving from fluctuation in domestic 
production and that arising from fluctua-
tions in international prices. Fluctuations in 
world prices of foodgrain imports placed a 
substantial foreign exchange burden on 
only a small number of developing countries 
in the 1965-76 period, whereas the burden 
on foreign exchange resources stemming 
from fluctuations in domestic production 
was heavy for many more countries, 

Dan Morrow's research examines in de-
tail the rationale underlying stockholding 
decisions for wheat, the most important 

foodgrain from the point of view of interna
tional stocks and trade. The report provides 
not only an understanding of the past 
behavior of world wheat stockholding but 
also a basis for anticipating the near future. 
the following points are of particular im
portance. 

First, there is likely to be substantial 
stockholding in the world wheat econory 
even in the absence of new international 
policies. Although there is certainly room 
for improvement through measures such as 
information sharing, limits on export con
trols, or increased responsiveness of devel
oped-country consumption to world supply 
fluctuations, the ottlookforstockholdingis 
not pessimistic. 

Second, commercial stockholding will 
adjust to changes in the world wheat econ
omy. Thus, if the poor were not so readily 
squeezed from the market, their increased 
demand would give rise to increased world 
price fluctuations and, simultaneously, in
creased stockholding. Thus, the underlying 
culprit in the fluctuations in consumption 
by the poor is more their poverty than the 
failings of the market per se. 

Third, an international program to in
crease public stocks would at least partly 
substitute for stocks that would have been 
held anyway. Although Morrow discusses 
how to minimize the effect, this suggests 
that an international stockholding agree
ment may be an inefficient way to provide 
greater food security for low-income coun
tries. It should be kept in mind that, as 
inefficient as they may be, national and 
international stocks are preferable to no 
program at all. 

The research further substantiates the 
conclusions drawn from other IFPRI research 
and reflected in the policy position of the 
World Food Cot':.Jil of the efficacy of a 
program to help low-income countries finance 
food imports in :imes of domestic supply 
shortfall. These findings give special rele
vance to IFPRI's continuing analysis of the 
scope and workings of an international 
financial facility to help low-income coun
tries meet large upward fluctuations in their 
foreign exchange requirements for food 



imports; as well as to IFPRI's large program 
of research on public policies to assist low-
income people to increase their food con
sumption. The combination of strong do-
mestic programs with strong international 
programs can do much to protect the poor 

from the privations incident to fluctuation 
in weather and prices. 

John W. Mellor 

Washington, D.C. 
September 1980 



SUMMARY 

In low-income countries fluctuations in 
food supplies impose severe hardships on 
the poor. Especially since the world food 
crisis of the early 1970s, considerable atten-
tion has been given to various means of 
using reserve stocks to improve the food 
security of developing countries. One result 
of this concern was an attempt to negotiate 
a new Wheat Trade Convention based on a 
system of reserve stocks designed to reduce 
world price variability. After almost two 
years of meetings conducted jointly by the 
International Wheat Council and the United 
Nations Conference on Trade and Develop-
ment (UNCTAD), these negotiations ended 
without agreement. 

This report seeks to assess the rationale 
for an international agreement to increase 
wheat stockholding. To do so, it attempts to 
explain the behavior of stockholding in the 
world wheat economy since 1960, to predict 
that behavior for the near future, and to 
consider possible benefits from an inter-
national agreement to increase stockholding 
above the predicted level, 

As the foundation for this effort, the 
report first presents the theory of econom-
ically optimal stockholding in a market 
economy without substantial government 
intervention and surveys the ways in which 
government policies may induce departures 
from that pattern of stockholding. Existing 
literature shows that in an efficient market 
economy, an economically optimal level of 
carryover stocks (ending stocks in excess of 
minimum working stocks) is primarily a 
function of total supply (production plus 
stocks carried over from the previous year) 
in each year. Specifically, no canyover 
stocks should be held when total supply is 
approximately equal to trend-level produc-
tion, and carryover stocks should increase 
at a rate of 0.6 to 0.8 tons for each ton 
increase in total supply. In a market economy, 
this "optimal sorage rule" maximizes finan-
cial profits from stockholding and would 
thus be followed by private speculators. 
Theory also suggests that carryover stocks 
should be concentrated among exporting 
countries because their carrying costs are 

usually lower, but the efficient distribution 
of carryover stocks among countries will 
shift continuously depending on production 
fluctuations and other factors. 

However, various government policies 
can significantly alter the level, location, 
and welfare consequences of stockholding. 
A government can directly influence the 
level of stockholding by subsidizing private 
stockholding or by operating a public buffer 
stock If the acquisition and release prices 
for a buffer stock are approximately centered 
around the long-run average price, then it is 
likely to bring about a net increase in total 
stockholding only if the price band is rather 
wide. Ifthe price band is centered above the 
long-run average price, it will lead to larger 
total stockholding than would otherwise 
occur but will involve substantial financial 
losses. Government trade policies can also 
have a significant effect on stockholding. 
Insulation of national prices from world 
price movements discourages private spec
ulative stockholding within those national 
markets. The possibility of export controls 
provides an incentive for stockholding by 
importers. Those countries that successfully 
use trade policies to insulate their economies 
from the world market are relatively indif
ferent to the price variability in that market. 
If world price variability induces countries 
to pursue more protectionist policies export
ing countries would have an interest in 
increased stockholding to encourage im
porters to rely more on the world market. In 
these tnd other ways, government policies 
could theoretically bring about departures 
from the pattern of stockholding that would 
be expected in a market economy. 

By relating this body of theory to observed 
behavior of stockholding since 1960. the 
actual pattern of stockholding can be ade
quately understood as policy-induced depar
tures from the pattern that would be finan
cially profitable in a unified world markeL 
In the 1960s world carryover stocks were 
well above the level that would be financially 
profitable because of the coope ative poli
cies of the major exporters to support pro
ducer incomes through stockholding, com
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plemented by substantial Soviet stockhold-
ing in the mid- 1960s. Beginning in 1970/7 1. 
the pattern of stockholding shifted as the 
major exporters relied more on production 
controls and direct payments to support 
producer income, as the Soviet Union ex-
panded its livestock sector and relied more 
on the world market to offset its production 
shortfalls, and as importers sought to hold 
stocks due to fears of export controls As a 
result, stockholding in tile early 1970s was 
above profitable levels only when supplies 
were short. Although stock levels increased 
markedly during the period 1976/77-1978/ 
79, the factors underlying this increase do 
not indicate a return to the pattern of the 
1960s. Instead, for the near future it is 
predicted that world carryover stocks will be 
slightly above financially profitablc levels 
in periods of large supply and appreciably 
above such levels in periods of short supply, 
although there could be substantial devia-
tions from this pattern as the result of poor 
information or incorrect expectations about 
stockholding policies, 

The expected financial losses from stock-
holding above the predicted level might be 
justified if such stockholding benefited 
developing countries or if it helped prevent 
deleterious effects on the evolution of na-
tional policies. However, the work of some 
economists suggests that reduced world 
price variability would be of substantial 
value to only a small subset of developing 
countries. For this limited group, fluctuation 
in world price rather than fluctuation in 
domestic production is a major cause of 
variability in their food import costs and this 
variability is large relative to their overall 
capacity to finance imports. Because access 
to supplies would be fairly well assured by 
the predicted level of stockholding, it seems 
that a mechanism to provide financial assis

tance would be a more efficient means of 
helping developing countries achieve food 
security than increased stockholding. Fur
thermore, although it is plausible that a high
degree of price variability in the world 
market has a harmful effect on the long-run 
development of national policies by encour
aging increased protectionism, by inducing 
greater insulation of national markets, and 
by discouraging policies among developing 
countries to increase consumption among
their poorest people, there is no strong 
empirical evidence for this. Thus it is difficult 
to construct a compelling case for an agree
ment to increase world carryover stocks 
above the predicted level. 

However, if an international stockhold
ing agreement is again considered, it should 
be designed to bring about only a modest 
increase in stockholding above the level 
predicted because the benefits are pV--bably 
limited. It should supplement rat. than 
substitute for stockholding that wouid take 
place anyway. A buffer stock with a wide 
pi ice band and a rather large capacity would 
be the most feasible way to accomplish this. 
(The buffer stock needs to be large to offset 
the inevitable replacement of some stocks 
that would have been held anyway.) In 
addition, an agreement should include pro
visions to ensure consultations about na
tional policies, require exchange of data, 
restrain po!icies to insulate domestic mar
kets, and limit the use of production and 
export controls. 

Considering the difficulties of obtaining 
such an agreement and its limited benefits, 
international policies to improve food secu
rity should give priority to helping develop
ing countries finance needed imports and 
manage their national working stocks effi
ciently. 
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2 
THEORY OF STOCKHOLDING IN AN UNRESTRICTED
 
MARKET AND WITH GOVERNMENT INTERVENTIONS
 

Stockholding ofwheat requires the post-
ponement of consumption and the expendi-
ture of resources for storage facilities. An 
investment in stockholding should be based 
on the expectation that wheat will be more 
valuable in a future period. But in any given 
period how much wheat should be held for 
future consumption? What constitutes an 
economically efficient pattern of stockhold-
ing in a market economy without substantial 
government intervention? In answer, a num-
ber of economists have developed optimal 
storage rules derived from simple theoretical 
models.1 

Stockholding in a 

Closed Economy 

In a closed (nontrading) economy, the 
allocation of available supplies between the 
current periodl and the next period is optimal 
when the difference between the current 
price and the expected price for the next 
period is no greater than the cost of holding 
a unit of stock for one period (the marginal 
storage cost plus the interest cost). This is an 
intertemporal price equilibrium.2 

Assuming that the demand curve, prob-
ability distribution of future harvests, mar-
ginal storage costs, and interest raies can be 
estimated, the carryover stock that is ex-
pected to achieve this price equilibrium can 
be calculated. For given values of these 
parameters, the optimal carryover stock in 
any period is a function of the total supply 
(productiont of the current year plus stocks 

carried over from the previous year). This 
functional relationship is an optimal stor
age rule. !f the rule is followed, e)pected 
marginal benefits from stockholding will 
just equal the expected marginal costs. 

An optimal storage rule applies only to 
carryover stocks, which are those stocks 
remaining at the end of a crop year minus 
minimum working stocks-stocks held to 
tide consumers over the brief period between 
the end of the statistical crop year and the 
time when the new crop is actually available 
for consumption, as well as stocks held for 
protection against risks associated with the 
transport and marketing system (such as 
transport delays) rather than in anticipation 
of price fluctuations. In theory minimum 
working stocks are those that would still be 
held even if the expected difference between 
next period's and this period's price is less 
than carrying costs. In this analysis it will be 
assumed that the minimum level is constant. 
or, if market volume grows, it is a constant 
percentage of market volume. 

Figure 1 illustrates an optimal storage 
rule. When total supply is approximately 
equal to meat production, no carryover 
stock will be held; that is, ending stocks will 
equal minimum working stocks. At higher 
levels of total supply, the optimal carryover 
stock increases or decreases at a rather 
smooth rate as total supply increases or 
decreases. For parameters reasonably asso
ciated with a grain economy, this curve is 
approximately linear and for each ton change 
in total supply, the optimal carryover stock 
changes by 0.6 to 0.8 tons, 

For the world wheat economy, Bruce 

For a Ietailed explanation of the use of (ynamic programing to ierive optimal storage rules for grain. see Robert L. 
Gustafson, Carryover ;rains. No. 1178 (Washington. D.C.: U.S. Department ofSlorks for Technical Bulletin 
Agriculture, October 19513); Karl Itrx, Jati Sengupta, and Erik Thorbecke, The Theory of Quantitative Economic Policy 
(Amsterdam: North- Holland. 1973), Yagil Danin. Daniel Sumner, and D.Gale Johnson. "Determination of Optimal 
Grain Carryover," Paper No. 74:12, LiliversitV of Chicago, Office of Agricultural Economic Research. Chicago, Ill., 
March 1976; and especially Bruce M. Gardner. Optimal Stockpiling ofGrain (Lexington. Mass.: Lexington Books, 1979). 
2On the theory of intertemporal price equilibrium, see Takashi Takayama and George Judge, "An Intertemporal 

Price Equilibrium Model." Journal of Farm Economics 46 (May 1964): anrd Paul A. Samuelson 'ntertemporal Price 
Equilibrium: A Prologue to the Theory of Speculation," in Collected Scientific Paperm ed. Joseph Stiglitz (Cambridge, 
Mass.: MIT Press, 1966): pp. 946-984. 
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Gardner has estimated an optimal storage
rule as if the world were a unified market 
economy.3 His results will be used in Chapter
3 as a reference against which to measure 
the actual behavior of stockholding in the 
world wheat economy, 

An optimal storage rule involves the 
simultaneous determination of carryover
stocks and price as illustrated in Figure 2. In 
this figure the demand for carryover stocks 
as a function of total supply is added to the 
demand for current consumption. At price
P1 the total supply S, is rationed between 
the demand for current consumption and 
the demand for carryover stocks. In this 
way, a given probability distribution of 
production is uniquely associated through
the optimal storage rule with a certain 
degree of price variability. If the storage rule 
shifts upward, indicating larger stocks for a 
given level of total supply, price variability
is reduced. Under an optimal storage rule, 
prices will vary from year to year but will 
vary less than if no stocks were held. The 

consumption 
plus carryover 

I Demand 

consumptiont 

0, St Quantity 

resulting degree of price variability maxi
mizes welfare. 

In a market economy private speculators
will collectively follow the optimal storage
rule because this maximizes their expected
financial profits.4 Of course, if efficient 
markets do not exist, stockholding may be 
larger or smaller than is profitable. And if 
there are nonfinancial benefits from stock
holding, the socially optimal level may be 
higher than that which is financially profit
able. For wheat, an important reason the 
private market outcome may differ from the 
socially desired outcome is that extremely 
poor people do not have sufficient income 
to create an effective demand in the market 
Because high prices lead to severe malnutri
tion or starvation among poor populations 
dependent on wheat, and because income 
transfers are often not feasible, society may
wish to achieve greater price stability than 
the private market would generate. This may
justify government intervention in stock
holding. 

For his dynamic programming model, Gardner assumes the following key parameters: constant price elasticity ofdemand of -0.13; standard deviation of yields of 4.8 percent of trend; storage costs of $7.35 per ton and areal interestrate of 3 percent. See Gardner, Optimal Stockpiling pp. 94-100.
4For proufs see Gustafson, Carryover Stocks 
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Optimal Stockholding 

in a Multicountry Economy 


The theory of optimal stockholding in a 
nontrading economy is useful if the world is 
viewed as a whole. But in a multicountry 
setting it is also important to considerwhich 
countries should hold stocks, how one 
country's stockholding affects another's, 
and whether or not coordination of stock-
holding decisions is necessary. In this dis-
cussion it is assumed that efficient markets 
exist within each country and that unrestricted 
trade occurs among countries, 

Optimal stockholding in a multicountry 
economy is expected to achieve a price 
equilibrium not only from year to year but 
from country to country. 5 Differences be-
tween expected price and current price in 
each country will not exceed carrying costs, 
and differences between prices in different 
countries will not exceed transport costs. 
When this equilibrium prevails, the collec-
tive welfare of all-as measured by the sum 
of expected consumer and producer surplus 
minus carrying costs and transport costs-
will be at a maximum. 

Several general observations can be made 
about an optimal pattern of stockholding. 
First, as a general rule, carryover stocks are, 
held in countries that have lower carrying 
costs, which are probably exporting coun-
tries because they enjoy lower prices and 
hence lower interest costs. Rather than 
holding stocks in addition to minimum 
working stocks, importing countries rely on 
opportunities to trade as the means to 
reduce price fluctuation. In the absence of 
barriers to trade, those countries that do not 
hold carryover stocks will nonetheless ex-
perience the same degree of price variability 
as those that do because in each period the 
prices among countries will differ only by 
transport costs. In the event of a poor 
domestic harvest, a country can rely at least 

5See Takashi Takayama and George fudge, Spatial and 

partially on the prospect of imports from (or 
reduced exports to) other countries rather 
than its own stocks to stabilize domestic 

consumption and price. Thus, trade allows 
risk pooling. If trade were entirely prohibited 
so that each country had to rely on its own 
stocks, the total stocks for the world as a 
whole would be higher than otherwise.6 

Second, if one country fails to realize 
expected l)rofitable opportunities for stock
holding, other countries will take up the 
opportunities provided that all stockholders 
have full information about the activities of 
others. That is, unlike minimum working 
stocks, carryover stocks in one country 
substitute for carryover stocks held in another. 

Third, the efficient distribution of carry
over stocks among countries is a continu
ously shifting, complex pattern requiring 
detailed information on production, demand, 
and relative costs of transport and storage. 
Bec,!use production fluctuates in each coun
try from year to year, the distribution of 
carryover stocks among countries should 
change continuously. For example, if world 
total supply decreases because of a poor 
harvest in an importing country, the corre
sponding decrease in world carryover stocks 
should come disproportionately from the 
exporting country that can meet the addi
tional import demand at the lowest transpor
tation cost. Or, ifworld total supply increases 
due to an excellent harvest in an exporting 
country, the corresponding increase in world 
carryover stocks should occur dispropor
tionately in that country. If the world total 
supply increases due to equally good har
vests in all countries, the increase in carry
over stocks should come disproportionately 
from those countries that face the lowest 
marginal costs for storage in that year. 
Therefore, to achieve the greatest benefit, 
distribution of carryover stocks must vary 
fromyear to year depending on the distribu
tion of production fluctuations among coun
tries, the distribution of carryover stocks in 

Temporal Priceand Allocation Models (Amsterdam: North-
Holland. 1971). They propose solution algorithms for relatively simple models of optimal temporal and spatial
allocation, hot these models do not allow forrandomn fluctuations in future production. For an application of such a 
model to the world wheat market, see Chan liiu,"Optimal Temporal and Spatial Pricing and Allocation of Wheat in 
the International Market," {lh.l). dissertation, University o1 Illinois, 1975), Gustafson shows that a model to lerive 
an optimal storage rule formanw countries given randotn production quickly becones too large and expensive to 
solve (Gustafson, CarryoverStochs) 
6Conversely, if poor harvests in oile r ointry,are likely to he offset by good harvests elhewhere, the optimal stock 

level for the vorlcl as awhole will he less than the suto of optimal levels for isolated country markets. See Danin, 
Sumner, and Johnson, Optimal Grain Carryover 
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the previous year, and the availability of 
transport and storage facilities. 

Finally, to achievr an optimal level of 
stockholding fcr the wcaid as a whole and 
an efficient distribution of those stocks 
among countries, it is necessary that stock-
holders have current information or it least 
correct expectations about the stockholding 
behavior of others. If stockholding decisions 
must be made without information about 
the stockholding undertaken by others, it is 
likely that the aggregate level of stockholding 
will be inefficient. 

Distribution of 
Gains and Losses 

Under the concept of optimal stockhold-
ing in a marLet economy, the sum of expected 
consumer and producer surplus (minus car-
rying costs) will be at a maximum. If for 
some reason the level of stock deviates from 
this optimal level, producers will gain and 
consumers lose or vice versa, depending on 
the parameters of the particular market, 
Thus, in microeconomic theory the interests 
of consumers and producers are divergent 
with respect to stockholding to reduce price 
variability. Similarly, in theory the interests 
of exporting and importing countries as a 
whole are divergent, but which countries 
actually gain and which lose depends on the 
parameters of the market.7 

Government Interventions 

This theory of optimal stockholding could 
be used to predict the pattern ofstockholding 
that would be pursued by private firms (or 
profit-maximizing government agencies) in 
an efficient market without substantial gov-
ernment interventions. But virtually all gov- 
ernments exercise extensive controls over 
their wheat economies, and government 
policies can result in substantial departures 
from the pattern of stockholding predicted 
for a market economy. 

Government Stockholding

Policies
 

Policies to influence the level of stock
holding vary according to what the govern
ment wishes to accomplish and the means 
used for reaching that end. 

Subsidy to PrivateStockholding Assuming 
a market exists in which some private spec
ulative stockholding is undertaken, a gov
ernment can seek to increase the level of 
stockholding and to reduce price variability 
by providing a subsidy to private stock
holding. By lowering the unit cost of carrying 
stock, such a policy would increase the level 
of stock that is expected to be financially 
profitable and thus shift the stock/supply 
relationship (the storage rule) upward. 8 The 
magnitude of the shift would depend on the 
size of the subsidy. 

Stockholding to Maximize Profits. On the 
other hand, if a government agency buys 
and sells stocks and attempts to maximize 
its financial profits, it behaves like any 
private speculator in the market. Thus, 
stocks held by the private market would be 
reduced by one ton for each ton acquired by 
the agency. Because of this one-for-one 
displacement of private stocks by govern
ment stocks, there would be no net increase 
in stockholding unless the government 
agency "ere to stock more than is financially 
profitable and thus completely take over 
stockholding activity. 

UsingBuffer Stochs to Reduce PriceFluctua
tions In an attempt to reduce price variability, 
a government can operate a stockholding 
program according to a price band or buffer 
stock rule. For example, a government agency 
acquires stocks only at a specified low price 
and holds these stocks for sale only at a 
specified higher price. A buffer stock rule is 
thus not an optimal storage rule and neces
sarily involves expected financial losses to 
the government. 

As shown by Gardner, when a buffer 
stock is operated in the presence of private 
speculative stockholding and with a price 

7There is stbstanfial literature on the (lisrihution of betiefits from prwe stailizlation. For a r( cent sumrnara see 
Stephen Furnovsky. "I he I)istrihution of Welfare Gains from Price Stabilization: A Survey ol Some Theoretical 
Issues," in Stabilizing World Commodity Marhets.ed. Ger.ild F. Adlns and Son ii Klein (Lexington. Mass.: L.exington 
Books, 1977). 
RFor estintales of the impact of a storage subsidy on the optimal storage rule in the U.S. wheat market, see Emmnett B. 

Keeler, "AModel for Evaluating Grain Reserve Policies," a paper prepared for the RAND Corporation, March 1976; 
and Gardner, Optimal Srochpiling pp 147-148, 
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band centered around the average expected tile limitations (political, administrative, and 
price, the net impact of the buffer stock on budgetary) of these other policy instrument.; 
total carryover stocks depends primarily on in the short run. 
the width of the price band. If tiledifference If the government of a major exporting 
between the acquisition and release price is country inc: easei the average world price of 
narrow and the capacity of the buffer stock wheat thiough stockholding, its action bene
is large, the buffer stockwould substantially fits other !xporters. By threatening to shift 
reduce the opportunity for profitable stock- from stor kholding to direct payments or 
holding and would thus largely replace export subsidies to protect its own farmers 
private speculative stockholding. Because without benefiting others, fliat exporting 

country may induce the other exporters toof this substitution of buffer stocks for 
private stocks, tile net increase in stockhold- cooperate in stockholding to raise prices. 
ing and the reduction in price variability 
would be quite small. As the price band Trade Policies 
widens, the buffer stock increasingly stipple
ments private stockholding, and price vari
ability is reduced. lowever, if the price Policies that impose temporary or per
band becomes too wide, tile prolbaility of manent barrieis to trade have important 
acquiring or releasing any buffer stock falls effects on the quantity, location, and welfare 
arid the impact of the buffer stock on price consequences of stockholding. 

If by erecting trade barriers a countvariability declines. 
Using Buffer Stocks to Increase Pace If a insulates its domestic price from tile world 

government wishes to increase prices paid price, private firms within that nationdl 
to producers, it can operate a buffer stock market cannot speculate freely against pric; 
with a price band centered above the long- movements in tile world market. If domestic 
run average price. Under such a rule the prices are held almost completely stable, 
average (quantityof stock acquired would be the incentive for private speculative sto( I 
large, and expected financial losses would holding within a country is entirely elihm
be substantial. If the width of the price band nated. Even if a government intervenes oily 
is narrowed to cut these losses by increasing sporadically so that domestic prices fluct I
the frequency of sale, private speculative ate less than the world price, private spectila
stockholding would be virtually eliminated tion is discouraged. If such insulation of 
because the quantity of stock relative to national markets were pervasive, stockhol
total supply would be larger than would be ing for the world as a whole would be 
profitable. This method of increasing price reduced below profitable levels. 
is only effective in the short run because On the other hand, the possibility that 
eventually the stocks will be released and export limitations may be imposed in times 

the price will fall. of short supply encourages importers to 
In the longer run, a government must increase their own stockholding to enaure 

rely on other instruments to increase pro- that they will be able to stabilize their own 
ducer incomes, such as measures to restrict consumption. This could lead to more stock
production, direct income payments to farm- holding for the world as a whole than would 
ers, and/or export subsidies that allow pro- otherwise be rational economically, espe
ducerF to receive the higher price prevailing cially when export controls appear more 
in the domestic market while inducing larger likely. 
sales to the world market. The rationale for Insulation of domestic market. from 
stockholding as an instrument to support world price fluctuations can also affect 

evaluation of the benefits of stockholding. 9 
producer prices and incomes must rest on 

.I'it-ris of hu,l 0 I I Se(te Ri l rd sttA.,"a l)isiriltitiotn of Welfare Gains froma grs iIg holIy il i stiuSue iu t Ilie 

Initiri, mmhII'tv' I,ItIi/,i onI iit )IsIirtion',," Aien an.h)loiul ofAg'nculturil Economics 59 (NoiveInber 1977):Su- I-r 
652-661 T,to II Ieveloped-(ountry' .p(ntulturl I'.bws and leveloping tountr3, Food Supplies The Case ofil ItehI ig. 
Iheat Rstit( hIIt tpot 14 (W,tsIirigin, 1)C Iteivrnttint FoodI l'ohictiy ResetrI Iitsliite, 1980);S Y.Sie Iind R.L. 

itioinison, "Iliv linpat fride ii .. Wh ,itIMarket," Aoiecan Journal ofI of Rtsirtl titns oi I'rie Stbliti, ite, orl 


Agricultural iconiomics 59 (Nm tiuImr 1977). 628-6311 1 J. G(reities. 1 U. .ohnsoll anid Marit "1IIrsty. "Insulating
 

lrlde I'eir hIi-IvetIor rN,"
it" td(Ir,in Pint Sha I)tiy Ait ciJoiriialof[Agriculturallconofnlc.560)FI try 19713): i32

134; atilt AC 1/vart it Iifltienct i'ricing i'olities Ihtller Stocks ti Price Stability
antd K I)., iIkt, " ofDollhti-si ,itd 
434-417.ill Ile World V, hustli,." A ur'an.Jouetrnal ofAgrultuu Fnltottloics 61 (August 197t9):Iheat t 
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Insulated countries with adequate foreign
exchange resources may be relativeiy indif-
ferent to world price fluctuations because 
these fluctuations are not felt by producers
and consumers but are absorbed by the 
government through fluctuations in its for-
eign exchange and other accouits. On the 
other hand, the burden of adjusting consump-
tion to variability in world supply is thereby
increased among those countries that do 
not or cannot insulate themselves, 

As more and more countries attempt to 
protect their domestic markets, the world 
wheat market becomes more inelastic. Very
large price increases can occur in response 
to even modest decreases in total supply
because no country wants to absorb any of 
that decrease and will expend foreign ex-
change to avoid it until the foreign exchange 
transfers required become prohibitive. Of 
course, for a country to depend itson 
financial capacity to protect itself, it must 
have access to exports. If exporting countries 
employ nonprice rationing to protect tieir 
own consumers, even countries with ade-
quate financial resources may not be le to 
buy sufficient supplies. For this realmn all 
importing countries, even ti )se tllt are 
insulated, theoreticaliy benefit from ftock-
holding that limits the probability of fXport
controls. 

If high world prices spark fears of export
controls, importers may buy for the purpose 

of holding stocks against even tighter future 
markets, driving prices higher and increasing
the likelihood that exporting countries will 
in fact apply export controls to protect their 
own consumers. Importers clearly los,2 from 
this self-aggravating, panic-market situation 
as prices are driven well above the levels 
necessary to ration the limited su 'ply. Ex
porters reap windfall gains. But these gains
in the short run will be eroded in the long 
run if a breakdown in a reliable world trade 
system brings about policies in importing
countries to fumther increase self-sufficiency, 
thus lessening the long-run demand for 
exporters' wheat. Thereibre, it may be argued
that exporters and importers both have an 
interest in avoiding a panic marke,. Taking 
into account the value of carryover stocks in 
reducing price variability that could lead -o 
a breakdown in the open world trading 
system, an argument exists for holding more 
stocks than would be financially profitable.

Several other points snould be considered 
in connection with government policies. 
First, if the stockholding policies of a major
country suddenly and unexpectedly change,
both private firms and other governments 
may grossly miscalculate the level of stocks 
they desire to hold. Second, if governments
fail to collect or nmake public data-especially 
on production and stocks-it can lead to 
inefficient stockholding decisions for the 
world as a whole. 
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3 
STOCKHOLDING BEHAVIOR IN THE 
WORLD WHEAT ECONOMY 

This chapter exaimines the observed 
patterns of stockhmitiidg in the world wheat 
economy since 1960. It shows that depar-
tures from the pattern of financially profit-
ablt, i,,kholding for a hypothetical unified 
world market as estimated by Gardner can 
be adequately explained by government 
policies. Basic data on world ending stocks, 
production, and total supply are presented 
in Table 1, on world prices in Table 2, and on 
ending stocks by major countries cr regions 
in Table 3.10 

To compare the actual stockholding 
pattern to that estimated by Gardner, it is 
necessary, first, to calculate world ending 
stocks and total supply in each year as a 
percentage of trend-level production be
cause this is the trend-free way in which the 
optimal storage rule is expressed and, second, 
to estimate the minimum working stock 
level for the world as a whole because the 
optimal storage rule applies only to carryover 
stocks. The necessary calculations are pre- 
sented in the Appendix. To make them 
easier to compare with the current world 
wheat economy, results are presented not as 
percentages of trend production in that year 
but in 1978/79 trend equivalents. 

The observed relationship between e" 
ing stocks and total supply, together ,ttii 

the financially profitable relationship for a 
unified world market as estimated by Gardner, 
are presented in Figure 3.11 The stocks/sup
ply relationship for the decade of the 1960s, 
with the exception of 1965/66, is noticeably 
different from that for the first half of the 
1970s. Fitting linear regression lines to 
these periods separately, the following re
suits are obtained: 

for 1960/61-1969/70, 

WOET -263.9 + 0.703 WOST, 
(69.2) (0.128) 

R2 = 0.791, (3.1) 

and for 1970/71-1975/76, 

WOET = -96.8 + 0.350 WOST, 
(56.7) (0.112) 

R2 = 0.709, (3.2) 

where WOET stands for world ending stocks 
(trend adjusted) in million metric tons, and 
WOST stands for world total supply (trend 
adjusted) in million metric tons, and standard 
errors are shown in parentheses. 12 

10The quality of Zie data o. ending stocks, especially for earlier years of the series, is probably rather poor. The U.S. 
Department of Agriculture data does not include all stocks for the Soviet Union or China but only year-to-year 
changes in Soviet stocks relative to an arbitrary hase; anni these world ending stock figures do not represent actual 
%orld stock levels at a single point in l toe but are the suntmtation of stock levels at the end of individual country crop 
years. These features of the data, however, doi not invalidate the interpretations presented. Even if the base level at a 
point in time is tiot adequately estimated. the marginal rate of increase in enditg stocks is approximately correct 
assuting that the year-to-year chaoges in Chinese stocks alre inotsignificant, given the relative isolation of China 
frotn the rest of .he world wheat toarket for tt10st of this period Furthermore, these ending stock figures can be 
cotnpared to ininitmoi working stock estimates hased on ih smle time series because both exclude tile actual base 
level of Soviet and Chinese stocks and exclude the difference between a single point it the calendat year and the 
sut of ending stocks for diflerent crop years. The atter is a relatively stable ptoportion of annual utilization. 

Because Gardner's estimate is based oi tile hypothtet ical concept of a unified world Market, his approxintation of 

financially profitable levels of stockholding in the actual world wheat econooy is highly theoretical. This 
interpretation of (;ardner's estimated stock/sulply relationship is plausihle, however, because otbserved departures 
frot Gardner's estimated relationship tllove ill theI directions oe would expect thfte policies of major countries to 
induce. The relatiotnship estimated by Gardner would shift somewhat if (ifferent Issutttptions about the parameters 
of the world market or the level of iniintom workinog stocks were tsed. But the qualitative relationship between the 
three lines shown in Figure 3 %'ouldnot change for nost aternative assumtptions. 
12Other combinations of years or olher lunctional fortis doi not provide better statistical results than those shown 
here. There is a statistically significant difference it the relationship between these two periods. 
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Table 1-World production, ending stocks, and total supply of wheat from 1960/61 
to 1978/79 

Year World Production 

IS60/61 239.4 
1961/62 226.4 
1962/63 255.3 
1963/64 237.4 
1964/65 274.5 
1965/66 264.1 
1966/67 309.0 
1967/68 297.0 
1968/69 328.3 
1969/70 309.7 
1970/71 315.5 
1971/72 348.8 
1972/73 343.2 
1973/74 372.5 
1974/75 357.2 
1975/76 350.1 
1976/77 415.1 
1977/78 381.3 
1978/79 447.11 

World Ending Stocks 

(million metric tons) 

77.4 
65.5 
70.0 
63.8 
74,6 
56.4 
83.3 
89.5 

113.5 
96.5 
73.1 
80.2 
62.2 
70.2 
63.6 
63.0 
98.5 
82.3 

105.9 

Ending Stocks as 
Share of 

World Total Supply' Total Supply 

(percent) 

313.6 24.7 
303.7 28.9 
320.8 24.0 
307.4 20.8 
338.2 21.9 
338.7 16.7 
354.4 23.5 
380.3 23.5 
417.8 27.2 
423.2 22.8 
412.0 17.7 
421.9 19.0 
423.4 14.7 
434.8 16.1 
427.4 14.9 
413.8 15.2 
478.1 20.6 
479.8 17.2 
530.1 	 20.0 

Source: 	 U.S. Department of Agriculture, Foreign Agricultural Service, "Foreign Production, Supply, and 
Distribution of AgricuItUNraI Commodities Tape,' Washington, D.C., 1979. updated for 1978/79. 

Note: 	 Ending stocks data are based on an aggregate of different marketing years and (to not rel)resent world 
stocks levels at a fixed point in lime. Slocks; for the Soviet Union represent year-to-year changes relative 
to an arbitrary base, and stocks or the People's Republic of China and some Eastern European countries 
are not included 

Total supply = production + beginning stocks (i.e.. enlinig stocks from tbe previous year). 

Thus, the estimated stocks/supply rela-
tionship for the 1960s lies entirely above 
that estimated by Gardner, whereas the 
relationship for the early 1970s lies above 
Gardner's only during periods of relatively 
low supply. The three observations for the 
1976/77-1978/79 period do not fall clearly 
irto either the pattern for the 1960s or that 
of the early 1970s. 

The calculated levels of carryoverstocks 
for seven major countries/regions are pre-
sented in Table 4, and these carryover 
stocks as a percentage of world carryover 
stocks are shown in T[able 5. These seven 
countries account for about 75 percent of 
world ending stocks and about 65 percentof 
world production. It is therefore reasonable 
to consider the "Rest of the World" as a 
single region. 

Stockholding in the 1960s 

Stock levels in the 1960s apparently 
exceeded the levels that would have been 
inancially profitable because the three ma

jor exporters-the United States, Canada, 
and Australia-used stockholding to sup
port prices and producer incomes. At the 
beginning of the decade, the United States 
was by far the largest stockholder (see 
Tables 3 and 4). As shown in Table 6,most of 
these stocks were held by the U.S. govern
nent asa resultof its price supportprogram. 

Except for the 1964/65 to 1967/68 crop 
years, the domestic market price was at or 
below the support price (the loan rate), and 
the government acquired stocks to hold 
prices at this level. 13 As expected, the use of 

0 Under the nonrecourse loan program, U.S. producers place their wheat in storage ,is collateral for a government 

loan: at the end of the crop year, the producer may eith{cr repay the loan and market the wheat or forfeit the stocks to 
the Commodity Credit Corporation (CCC) of the government. li this %Naythe loan rate per bushel serves as the 
ap)roximate procurement price for the government. Prior to 1978 stocks acquired by the CCC were sold 
commercially whe never the market price reached about 115 percent of the loan rate or whenever stocks were going 
out of condilion. 
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Table 2-Price of wheat in the world market nominal and real annual averages for 
marketing years 1960/61 to 1978/79 

Year Nominal' Real b a These represent a simple average of the following 
export prices in U.S. dollars for each year. No. 2 

($/metrictoll) Canadian Western Red Spring (CWRS), 13.5 percent
protein, f.ob. St. Lawrence and fo.b.Vancouver: No. 2 

1960/61 61.0 173.4 Hard Red Winter (ordinary), fob.Gulf; No. 2 Soft Red 
1961/62 64.0 181.9 f.o.b. No. 2 Dark Northern Spring, 14Winter, Gulf; 
1962/63 64.3 184.8 percent protein, f[ob. Lakes; No. 2, Western White, 
1963/64 66.1 188.0 fo.b. Pacific; Australian Standard White, f.o.b. Eastern 
1964/65 63.4 178.3 Ports. Sources are the International Wheat Council, 
1965/66 62.3 169.4 World Wheat Statistics, various issues, and US Depart
1966/67 67.3 181.1 ment of Agriculture, Wheat Situation, various issues. 
'567/68 62.4 166.3 (For a few years, prices for Soft Red Winter and Dark 
1968/69 63.3 179.9 Northern Spring are estimated, based on quotations for 
1969/70 57.8 162.6 different qualities or location.) 
1970/71 63.3 160.1 b 
1971/72 61.7 143.2 In 1978 constant U.S. dollars, adjusted hythe index of 

91.8 193.7 U.S. dollat unit value of manufactured exports from1972/73 i.f. index), which191.0 3333 developed to developing countries (c.1973/74 
is the dellator used in International Bank for Recon1974/75 1790 250.2 

194.4 struction and Development. Commodity Trade and Price1975/76 160.6 
121.9 146.1 	 Trends (Washington, D.C.: IBRD. 1978). The value for1976/77 

1978 is based on the Import Unit Value Index from the1977/78 118.6 129.9 
1978/79 145.0 	 145.0 International Monetary Fund, International Financial 

Statistics (Washington, D.C.: IMF, May 1979). 

Table 3-Ending stocks 	for selected major countries, 1960/61 to 1978/79 

Total of European 
United Four Major Economic Soviet World 

Year States Canada Australia Argentina Exporters' Community' India Union Total 

(million metric tons) 
56.72 7.48 2.90 3.00 77.361960/61 38.41 16.56 0.99 0.76 

1961/62 35.98 10.64 0.81 0.24 47.67 7.31 2.80 0.00 65.51 
1962/63 32.53 13.26 0.96 0.50 47.25 9.20 3.60 1.00 69.98 

4.00 	 63.761963/64 24.53 12.50 0.88 2.21 40 13 7.20 2.60 
6.53 1.90 14.00 74.601964/65 24.98 13.96 099 3.34 43.28 

30.34 7.90 3.20 5.00 56.441965/66 17.96 I1.43 0,77 0.18 
1966/67 13.96 15.56 2.52 0.24 32.28 6.43 2.30 32.00 83.28 

89.501967/68 17.15 18.30 1.74 1.01 38.19 6.53 2.30 31.00 
3.90 33.00 113.511968/69 24.63 23.18 7.59 0.85 56.25 8.61 

62.56 5 11 4.00 	 14.00 96.471969/70 26.78 27.45 7.54 0.78 
1970/71 22.37 19.98 3.66 0.611 46.69 5.49 5.00 6.00 73.13 
1971/72 26.81 15.89 1.58 0.37 44.65 7.00 7.00 9.00 80.17 

16.25 9.94 0.56 0.27 27.03 5.82 5.00 I 1.00 62.231972/73 
1973/74 9.25 10.09 1.98 1.03 22.35 7.29 2.80 24.00 70.25 

22 38 9.73 2.50 13.00 63.651974/75 11.84 8.04 1.79 0.71 
2.78 	 074 29 t4 7.53 6.50 2.00 63.041975/76 18.10 8.22 

98.461976/77 30.26 13.31 2.10 1.40 46.89 7.05 12.00 10.00 
1977/78 32.01 12.10 0.80 0.50 45.40 6.10 10.00 1.00 82.30 

8.80 7.50 19.00 105.901978/79 25.20 15.00 4.50 1.10 45.80 

Source: 	 U.S. Department of Agriculture, Foreign Agricultural Service, 'Foreign Production. Supply and 
Distrihution of Agricultural Commodities Tape," Washington, D.C.. 1970. 

Note: Ending stocks data are based on an aggregate of different mnrketing years anl do not represent world 
stocks levels at a fixed pint in time. Stocks for the Soviet Union represent year-to-year changes relative 
to an arbitrary base, and stocks for the People's Republic of China and some Eastern European countries 
are not included. 

Includes the United States, Canada, Australia, and Argentina.
 
The European Economic Community is regarded as a single country.
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Figure 3-Observed stocks/supply relationship since 1960 compared to 
the financially profitable relationsHip for a unified world 
market 

160 
68. 

1960s 
U-
" 14 0 (Equation 3.1) 

P1 /'60RelProfitableationship. 
0* 

"C 
120 

67 J(Gardner)/,69 . 
I-

I062

r_63 76,7 
Z.o 100 710 arly 1970s(Equation 3.2) 
C., 

790 

.C7 

= 60 
0 

Million 460 480 500 520 540 560 580 600 
metric tons World Total Supply (1978/79 Trend Equivalent) 

Note: Years refer to crop years; that is 60 refers to 1960/61. 
a 19 7 9 is based on preliminary estimates. 

a narrow price bar.d centered above the ave'-
age price caused government stocks to 
displace private stocks. Private stocks in-
creased to more than 5-8 million tonst 4 only
when government stocks began to fall in 

.
1964/6 5 5 Even in those years when the 
market price was above the support price
and the majority of stocks were privately
held, government programs assured a price 

floor and thus stimulated private stockholding.
At the beginning of the decade, Canada 

was the other major stockholder. Between 
1960/61 and 1965/66 the United States and 
Canada together accounted for an average 
of 79 percent of world carryover stocks 
(excluding the Soviet Union). From 1956 to 
1965 the United States and Canada apparently 
cooperated in holding larger-than-profitable 

'1 Tons" denotes metric tons for the purposes of this report. 
I For an analysis of the relationship between government and private stocks in the United States during this period,see Anne Peck "Implications of Private Storage of Grains for Buffer Stock Schemes to Stabilize Prices" in Food
Research Insitute Studies 26 (1978): 125-140. 

4 
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Table 4-Carryover stocks for major countries and the world. 1960/61 to 1978/79 

European World Exclud-
Four Major Economic Soviet Rest of ing SovietYnar United States Canala Australia Argentina Exporters' Community b 

India Union World' World Union 

(million motric tons) 
1960,,61 32.38 10.23 0.57 0.40 43.58 3.40 1.66 3.00 0.51 52.15 49.15
1961,62 29.75 4.21 0.37 -0.12 34.22 3.13 1.50 0.00 0.72 39.56 39.561962,63 26.10 6.72 0.51 0.14 33.47 4.92 2.23 1.00 1.65 43.27 4227
1963.64 17.b9 5.85 0.42 1.84 26.01 2.81 1.16 4.00 2.28 36.26 32.261964,65 18.13 7.20 0.52 2.9(, 2881 2.04 0.39 14.00 1.04 46.28 32.28
1965.66 1088 4.55 0.29 -0,21 1553 3.32 1.62 5.00 1.83 27.29 22.29
1966,67 6.66 8.56 2.02 -0,14 17.10 1.73 0.64 32.00 1.78 53.25 21.251967.68 9.,0 11.19 1.23 0.62 22.64 1.72 0.56 31.00 2.66 58.57 27.57
196869 16.84 15.94 7.07 0.46 40.31 3.68 207 33.00 2.60 81.66 48.661969.70 18.74 20.10 7.01 0.38 46.22 0.06 2.08 14.00 1.30 63.66 49.66
1970 71 1407 12.49 3 12 0.27 2995 0.33 2.98 
 600 0.07 39.34 33.34
1971,72 18.24 8.27 1.02 -0.04 27.50 1.72 488 900 2.26 45.36 36.361972.73 7.40 2.20 -001 -0.14 945 0.41 2.78 11.00 2.72 26.35 15.35

197374 0.12 2.21 1.39 0.61 4.33 
 1.75 0.46 2400 2.74 33.28 9.28
1974,75 2.41 0.03 1.18 0.29 3.91 4.06 O.C5 1300 4.53 25.55 12.551975.76 8.36 0.08 2.15 0.32 10.91 1.73 3.93 2.00 5.21 23.78 21.781976,77 20.21 502 1.46 097 27.48 1.11 9.30 10.00 10.11 58.00 48001977,78 21.63 368 0.14 007 25.50 0.02 7.16 1.00 6.90 40.59 39.59
1978.79 14.49 6 44 382 0,66 25.41 2.57 4.52 19.00 11.40 62.90 43.90 

Source: Deried from data in Tables 3 and 15. 
The United States. Canada. Ausralia. and Argentina are included li this column, 

The European Economic Communit, is regarded as a single countr,. 
This column includes the %%orldminus the United States, Canada. Australia. Argentina. the Soviet Union. the European Economic Community, and India. 
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Table 5-Carryover stocks for major countries as a percentage of world carryover 
stocks, 1960/61 to 1978/79 

Four Major Five Major 
Year Exporters" Exportersb 

1960/61 83.6 90.1 

1961 i62 86.5 94.4 

1962/63 77.3 88.7 

1963/64 717 79.5 

1964/65 62.2 66.6 

1965/66 56.9 69.0 

1966/67 32.1 35.4 

1967/68 38,6 41.6 

1968/69 49.4 53.9 

1969/70 72.6 72.7 

1970/71 76.2 77.0 

1971/72 60,6 64.4 

1972173 35.8 37.4 

1973/74 13.0 18.3 

1974/75 15 3 31 2 

1975,76 45.9 53 1 

1976/77 474 49.3 

1977/78 628 62.9 

1978/79 404 445 


1960'61 887 95b 

1961,'62 86.5 94.4 

1962/63 79.2 908 

1963 64 806 89.3 

1964,65 89 2 956 

1965,66 697 84.5 

1966,67 80 5 88 6 

1967168 82 8113 

1968 69 828 904 

1969/70 93 1 932 

1970,7 I 899 908 

1971/72 756 804 

1972,73 61 5 64 2 

1973,74 467 655 

1974,75 31 I 635 

1975'76 58 I 58 () 

1976,77 572 596 

1977 78 644 64 5 

1978 79 579 637 


HI lahhu 3
Source. lemed ttni dlwl, 


India 

Including Soviet Union
 
32 

3.8 
5.2 
3.2 

0.8 

5.9 

1.2 

0.9 

2.5 
3.3 
7.6 

10.8 
10.5 


1.4 
02 


165 

160 

17,6 

7.2 

Excluding Soviet Union 

34 

3.8 
5.3 
3.6 
1.2 
7.2 
3.0 

20 

42 

42 

8.9 


134 

18.1 
510 

0.4 


18.0 

19.4 

181 

103 


Rest of World' Soviet Union 

1.0 5.7 
1.8 0.0 
3.8 2.3 
6.3 11.0 
2.2 30.4 
6.7 18.4 
3.4 60.0 
4.5 53.0 
3.2 42.4 
2.0 22.2 
0.2 15.2 
50 19.8 
10.3 41.8 
8.2 72.1 

17.7 50.9 
27.9 2.5 
17.4 17.3 
17.0 2.5 
18.1 30.2 

1.0 
1.8 
3.9 
7.0 
3.2 
8.2 
8.4 
9.6 
5.3 
2.6 
0.2 
6.2 

17.7 
29.5 
36.1 
23.9 
21.1 
17.4 
26.0 

These melide the' United Stilvs. (,thada,. Austrlia. and Argentina 
These inhhe li(- United Stile'". (anlda. Ai',tlhIa. Argentina. and ti' IArpean E(ononm (oinnunitf ywhich is 

regarded as ,isingh ( ouitn)r 
I This colunin [itI{des the %orld minus lheUiite'd Sidles, Cilad,i. Australia. Argentim. the European I-conomic 
Co i nT , liit' o11ti U inI. inldntl1i11 111dh 
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Table 6-U.S. wheat stocks. 1958/59 to 1977/78 

Ending Stocksc 

Private Government Total
Crop Year Support Price' Market Price" 

(million bushels)(S/bushels) (S/bushels) 
1.084 1,368

1958/59 1.82 1.73 284 
186 1.198 1,384

1959/60 1.81 1.76 
1,225 1.503 

1960/61 1.78 1.74 278 
346 1,074 1,420

I 79 1.831961/62 
168 1.102 1.270 

1962/63 2.00 204 
800 9941.85 1941963/64 1.82 921286 6351964/65 1.30 1.37 
299 660
 

1965/66 1.25 1.35 361 
391 122


1966/67 1.25 I63 	 513
 
530 100 630
 

1967/68 1.25 1.39 

904
764 140

1968/69 1.25 1.24 
705 277


1969/7tV 1.25 1.24 	 982
 
470 353 823 

1970/71 1.25 1.33 

983
628 355


1971/72 1 25 1.34 
6 597

1972/73 1.25 1.76 591 
340125 3.95 339 I1973/74 0 435
435
409 


1975/76 1.37 3.56 665 0 665
1974.75 I37 


0 1.112

225 2.73 1.112
1976/77 
 46 1,177
2.33 1.131
1977,/78 2.25 


Also see Bruce Gardner. Optimal
Sources. 	 U.S [)eprin et of Agriculture. Wheat Situation. various issues. 

Stochpiling of Grain (lexington. Mass. Lexington Books. 1979). 

This is the loan rate
 

This is the a5 rage p( riceet-ied b farmiers
 

These are the enidling sto(ks forthe Near ending June I 

market decreased almost 20 percent betweenstocks in order to set the world price and to 
June 1964 and June 1965. Alex McCalla

stabilize their market shares. 16  

notes that this "price war" marked a signifi-Over the course of the decade, two 
cant change in the cooperative relationshiprelated trends were apparent. First, the United 

States shifted increasingly from stockholding between the United States and Canada.1 8 

The new U.S. policies, together with a surge
to other instruments to support producer 

due largely to
incomes. Following the Agricultural Act of in world import demand 

1964, the U.S. loan raze was sharply reduced production shortfalls in the Soviet Union in 

in an effort to decrease government stock- 1965 and South Asia in 1965 and 1966, 
caused world ending stocks to fall to their

holding. To support farm incomes, the acre-
lowest level of the decade in 1965/66. In that 

age control program (which had been used 
throughout the 1950s) was strengthened 	 year the observed stocks/supply relationship 

fell sharply below the line of equation (3. 1),
and a system of direct payments to producers 

(which included domestic and export certifi- as shown in Figure 3.
 

cate payments and acreage diversion pay- Second, in a directly related develop

ments) was initiated.17 As a result of these ment, stockholding by Canada and Australia 
increased relative to U.S. stockholding andpolicy changes, the export price in the world 

16See Alex I. %ciilli. A )optol l odel of Woirlhd %\heat I'r ing." Journal oflarm Economics 40 (August 1966): 711 
control 

McCalli argues that the Canuiiai Wheat loard isis the prie leader.,ani the United States. wAhich coul 
727 

iir(Iexpolt pi e through jti .xport subsiily i the price follosseriogr.tn, isasits Comni 
7ot i awcioiit o U S s heat pohcies. see will ard W Cochrane ,indi Mar, L. Ryan. Amencan Farm Policy. 1948.1973 

(Minnivapohls Unnitisi , of iulu-sihi'tess. 1976, and )oii F.Iladwiger. Federal Wi.eat Commodity Programs (Ames, 

low, lowa State Unixursit, 1N70) 
inlMcCalli. "A l)uill, Moilel 
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in absolute terms during the remainder of 
the decade. From a low point of 4.6 million 
tons in 1965/66, Canadian carryover stocks 
grew continuously to 20.1 million tons at 
the end of 1969/70. At that point Canada's 
carryover stocks were larger than those of 
the United States and equalled more than 
twice its annual export volume. Australia,
which had held virtually no carryover stocks 
previously, began to hold stocks in 1966/67.
In the last two years of the decade, Australia 
accounted for almost 20 percent of the 
carryover stocks held by the three major 
exporters. It has been argued that this was 
the direct result of a policy shift in which 
Australia sought to cooperate with the UnitedStates and Canada in atriopoly.19 . Especially
after the price war of 1968/69 brought about 
the collapse of the International Grains 
Arrangement of Australia1967. accepted
willingly a share of responsibility for holding
back stocks to support the world price,

It is especially interesting to note that 
after 1965/66 when the U.S. policy shift
caused a temporary breakdown in coopera.
tion among the major exporters, the Soviet 
Union substantially increased its stocks,
Thus, except for 1965/66, when the Soviets 
had a major production shortfall, the close 
relationship between ending stocks and total 
supply for the world as a whole was
maintained. From 1966/67 through 1968/69
the Soviet Union was an important net 

exporter and therefore may have had an

interest in supporting the world price, but 

when the three major exporters resumed 

holding large stocks, Soviet stocks were 

significantly reduced, 


Thus, stockholding behavior in the 1960s 

appears to have followed the theoretical 

propositions outlined in Chapter 2. Astrong
relationship between world ending stocks 
and total supply was maintained, but stock-
holding was larger than the financially
profitable level because exporters used stock-
holding to increase the average price. in the
latter half of the decade, when the largest
exporter threatened to rely increasingly on 
other policy instruments to support its farm 
prices, the other major exporters were com-
pelled to cooperate in stockholding. To a 
great extent stockholding that one country 

chris Ni. 

did not undertake was assumed by others so 
that the stable stocks/supply relationship 
was preserved, except in the year immediately
following a significant policy shift by a 
major country. As aresult of this stockhold
ing pattern, world price was quite stable,
with minor fluctuations immediately follow
ing the major policy shift of 1965/66 (see
Table 2). 

Stockholding in the 
Early 1970s 

By 1970/71 the relationship between 
world ending stocks and total supply had 
clearly shifted downward. The increased 
price variability from 1970/71 to 1975/76
was not merely the result of extraordinary
harvest fluctuations. Instead, policiesnew 
brought about a shift in the usual stocks/
supply relationship. As shown in Figure 3,
stockholding during this period appeared to 
be larger than profitable when supply was 
small but smaller than profitable when 
supply was large. A substantial share of 
carryover stocks was held by importers.
There were three primary reasons for this 
new pattern of stockholding, 

First, the major exporters increasingly
relied on production controls to limit the 
accumulation of stocks. Ending stocks and
total supply reached their highest levels of 
the decade in 1968/69, and world wheat 
prices reached their lowest real level. Just as 
the high cost of operating a buffer stock to 
increase the average price had apparently
become intolerable to the United States in
1964, it became intolerable to the major
exporters collectively. In response, the ex
porters moved to cut '.ack production. In 
1969/70 the United States, having removed 
its direct acreage limitation programs in 
1967/68 and 1968/69, initiated an even
larger program of acreage diversion (see
Table 7). At the same time, through its 
unprecedented Operation LIFT (Lower In
ventories for Tomorrow) program, Canada 
cut its wheat acreage by half.20 As shown in
Table 8, Australia and Argentina also reduced 

Ahlaou, A S VA'atson, and N II Stirgess,"Oligopoly Pricing in the World Wheal Market." AnmencanJournalofAgncultural Economics 60 (May 1978). 173-185. 
20For a brief description of Operaiton L1, see International Wheat Council. Review of the World Wheat Situation(London: International Wheat Council. 1970/7 I 
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Table 7-Area diverted and harvested 
and diversion payments made 
under U.S. wheat production 
control programs, 1960/61 to 
1976/77 

Area Diverted 
Crop on Farms Diversion Area 
Year Participating Payments Harvested 

(million (million 
hectares) ($million) hectares) 

1960/61 0.0 0.0 20.9 
1961/62 0.0 0.0 21.0 
1962/63 4.3 285.5 ' 20.9 
1963/64 2.9 163.4 17.7 
1964/65 2.1 32.7 18.4 
1965/66 2.9 36.9 20.2 
1966/67 3.3 26.1 20.1 
1967/68 0.0 0.0 20.1 
1968/69 0.0 0.0 23.6 
1969/70 4.5 71.6 22.2 
1970/71 6.4 62.5 19.1 
1971/72 5.51' 0.0 17.6 
1972/73 8.1 132.0 19.3 
1973/74 3.0 103.0 19.1 
1974/75 0.0 ... 21.8 
1975/76 0.0 ... 26.5 
1976/77 0.0 ... 28.2 

Source: National Association of Wheat Growers, 
Wheat Fact 1978 (Washington. D.C.: Nation
al Association of Wheat Growers, 1978). 

During theseyears there ere no markelingccrtilicale 
payLmients in adldition to diversion pa nents. 
b This is the required set-aside. 

acreage substantially between 1968/69 and 
1970/71. In total, wheat area harvested 
among the four major exporters was reduced 
from 52.2 million hectares in 1968/69 to 
34.3 million hectares in 1970/71. For the 
world as a whole, area harvested fell from 
224 million hectares in 1968/69 to 207 
million hectares in 1970/7 1. 

The exporters, as part of the effort to 
reduce stocks, did not increase prices as 
supply decreased. The real price of wheat in 
1970/71 and 1971/72 was lower than would 
have been expected for the level of ending 
stocks based on the stocks/price relationship 
prevailing in the 1960s (see Figure 4).21 As 

Source: U.S. Department of Agriculture, Foreign 
Agricultural Service. "Foreign Production, 
Supply, and Distribution of Agricultural 
Commnoditics Tap-," Washington. D.C.. 1979. 

the exporters apparently intended, world 
consumption grew rapidly from 287 million 
tons in 1967/68 to 342 million tons in 
1971/72, and world ending stocks were

22
reduced. 

Second, in 1972/73 the Soviet Union 
made an unanticipated decision to import 
rather than to reduce consumption or stocks 
following a major domestic production short
fall. In that year Soviet wheat production 
was down 12.8 million tons from the previous 
year (see Table 8). In 1963/64 and 1965/66 
the Soviets had relied on a combination of 
imports, consumption cutbacks, and stock 
depletion to compensate for shortfalls. But 
in 1972/73 they chose to import 15.6 million 
tons (and cut exports by 4.5 million tons), 
which allowed them to maintain consump
tion levels and even add slightly to stocks. 

The Soviet decision was based on a 
desire to maintain the program of livestock 

Table 8-	 Wheat area harvested by 
Canada Australia and Argen
tina. 1960/61 to 1977/78 

Crop Year Canada 


1960/61 9.93 
1961/62 10.24 

1962/63 10.85 
1963/64 11.16 
1964/65 12.01 
1965/66 11.45 
1966/67 12.01 
1967/68 12.19 
1968/69 11.91 
1969/70 10.10 
1970/71 5.05 
1971,/72 7.85 
1972/73 8.64 
1973/74 9.57 
1974/75 8.93 
1975/76 9.48 
1976/77 11.25 
1977/78 I0 I 1 

Australia Argentina 

(million hectares) 
5.44 3.62 
5.96 	 4.42 

6.66 3.74 
6.67 5.68 
7.25 	 6.14 
7.09 	 4.60 
8.43 5.21 
9.08 5.81 

10.85 5.84 
9.49 5.19 
6.48 3.70 
7.14 	 4.31
 
7.60 	 4.96 
8.95 	 3.96 
8.31 4.23 
8.60 5.30 
9.00 6.40 

10.00 3.90 

1The downward shift in the observed stocks/supply relationship is conlirmed by the corresponding shift in the 

observed stocks/price relationshil. 
22See Dale E.Ilathawary, "Food Prices and Inflation," Brookings Paperson Econornic Activity. No. I (Washington, D.C.: 
Brookings Institution, 1974) p. 95; and World Food Council, World Food Securityforthe 1980s Report by theErecutive 
Director(WFC/1979/5), April 1979: 12. They have also observed that the shiftin world stockholding behavior that led 
to the high and unstable prices of the 1972-75 period actually began in 1969/70. 
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Figure 4-Observed relationship between real world wheat prices and 
ending stocks as a percentage of trend production 
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production started in the mid- 1960s.23 Be-
tween 1966/67 and 1972/73 Soviet use of
wheat for feed increased from 16.2 million 
tons to 41.3 million tons, whereas total 
consumption increased from 72.2 to 98.3 
million tons. This expanded use for feed
reduced Soviet ending stocks from an esti-
mated 33 million tons in 1968/69 to 6 
million tons in 1970/71.

Together, the efforts of exporters to 

reduce their stocks and the Soviet decision 
to maintain consumption growth cut world 
carryover stocks from 81.7 million tons in 
1968/69 to 26.3 million tons in 1972/73
(Table 4). By 1972/73 world stockholding
had fallen below the estimated profitable
level. Prices began to rise and increased 
sharply in 1973/74 when virtually all com
modity prices skyrocketed.24 

Third, from i973/74 to 1975/76 the 

21For adetailed account of the Soviet grain economy, see I).Gale Johnson, "The Soviet Livestock Sector: Problemsand Prospects," Paper No. 74:1. University of Chicago, Office of Agricultural Economic Research, Chicago, Ill.,March 1974; and D.Gale Johnson, The Soviet Impact on World Grain Trade (London: British- North America Committee,
May 1977).

24See Richard N.Cooper and Robert Z.L.awrence. The 1972-75 Commodity Boom Paper No. 235, Yale Universitq,

Economic Growth Center, New Haven, Conn., 1976. 
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desire to protect national economies in the 
face of an unreliable world market apparently 
led to aggregate stockholding above the 
financially profitable level for an open 
world market. When wheat export prices 
reached their peak in 1973/74, only the 
Soviet Union had substantial carryover stocks 
(72 percent of the world total). Presumably 
the Soviet Union did not export these stocks 
and profit from the high prices because it 
was unwilling to be dependent on the world 
market in the next year. In 1974/75 the 
importers and the European Economic Com-
munity actually added to carryover stocks 
so that 85 percent of the world carryover 
stocks were held by the Soviet Union, 
European Economic Community, and the 
Rest of the World. Such behavior-acquiring 
stocks in a year of record prices-was 
almost certainly motivated by fear that 

opportunities for trade would collapse.25 In 
fact, Canada, Australia, the European Eco
nomic Community, and Argentina actually 
pursued policies that directly or indirectly 
protected their domestic consumers and 
limited their exports, resulting in several 
million tons of carryover stocks. 26 Thus, the 
fears of importers were not entirely irrational 

In 1975/76 the Soviet Union suffered its 
worst production shortfall of the period 
observed (Table 9), and it again turned to the 
world market for compensating imports. 
But, unlike 1972/73 when the United States 
was eager to reduce its stock levels, the U.S. 
government intervened. A moratorium was 
declared in July 1975 on further sales to the 
Soviets and was lifted only after the U.S./ 
U.S.S.R. bilateral agreement to stabilize the 
volume of grain trade was concluded in 
October. 27 Thus, Soviet imports were held 

Table 9-Wheat economy of the Soviet Union. 1960/61 to 1978/79 

Area Beginning 
Year Harvested 

(million 
hectares) 

1960/61 60.40 
1961/62 55.00 
1962/63 67.40 
1963/64 64.60 
1964/65 67.90 
1965/66 70.20 
1966/67 70.00 
1967/78 67,00 
1968/69 67.23 
1969/70 65.40 
1970/71 65.20 
1971/72 64.03 
1972/73 58.50 
1973/74 63.15 
1974/75 59.70 
1975/76 52.00 
1976/77 59.96 
1977/78 62.00 
1978/79 62.80 

Source: U.S. Department 

Stocks Production 

2.00 64.30 
3.00 66.48 
0.00 70.78 
1.00 49.69 
4.00 74.40 

14.00 59.69 
5.00 100.50 
2.00 77.42 

32.00 93.34 
33.00 79.92 
14.00 99.73 
6.00 9B.76 
9.00 85.99 

1L.00 109.78 
24.00 83.91 
13.00 66.22 
2.00 96.88 

10.00 92.16 
1.00 120.80 

Total 
Feed Grain Domestic 

Imports Exports 

(million metric tons) 
O.58 
0.24 
0.24 
9.75 
2.22 
8.55 
3.08 
1.51 
0.22 
1.15 

0.48 
3.52 

15.59 
4.51 
2.50 

10.10 
4.60 
6.86 
5.14 

of Agriculture, Foreign Agricultural 

5.02 
5.34 
5.74 
2.66 
2.20 
2.63 
4.39 
5.29 
5.83 
6.44 
7.20 
5.83 
1.30 
5.00 
4.00 
0.50 
1.00 
1.00 
1.50 

Service, "Foreign 

Use Utilization 

9.68 58.86 
13.00 64.39 
8.20 64.28 
2.67 53.78 
9.20 64.42 

20.42 74.60 
16.23 72.20 
20.31 74.63 
27.10 85.78 
33.50 93.62 
38.64 101.02 
36.38 93.46 
41.34 98.28 
30.50 96.29 
33.68 93.41 
29.79 86.82 
27.98 92.48 
41.71 107.02 
46.53 106.47 

Production. Supply, and 
Distributi'n of Agricultural Commodities Tape.- Washington. D.C.. 1979. upda.ed for 1978/79. 

asThis point is made by Alexander Sarris ad Lance Taylor in "Cereal Stocks. Food Aid, and Food Security for the 
Poor," World Development 4 (December 1976): 967-976. 
26Canada and Australia maintained their domestic price to millers at v.ell below the export prices offered by the 
Boards; the European Fconomic Community imposed an export tax; and Argentina briefly embargoed exports. See 
Grennes. Johnson. and Thursby, "Insulating Trade Policies." 
7The agreement specified that during each of the next five years the Soviet Union would import at least 6 million 

tons of wheat and coarse grains from the United States anti would consult with the U.S. government if it wished to 
import more than 8 million tons. 
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substantially below the level of 1972/73, 
and, despite the record low for world total 
supply, 	U.S. carryover stocks for 1975/76
increased to 8.4 million tons. In that year
the United States, India, and the Rest of the 
World. held 74 percent of world carryover
stocks. 

In summary, the low stock levels of1972/73 and the policies that brought them17/3(percent) 
about caused a panic market and the emer-
gence of a fundamentally new stockholding
behavior. Stockholding from 1973/74 to 
1975/76 was above the profitable level not 
as the result of efforts to support producer
prices as in the 1960s but because countries, 
especially importers, sought to secure their 
own supplies for the next year and to reduce 
their dependence on an unreliable world 
market. This is especially clear in the behav-
ior of India and the Rest of the World. As 
shown in Table 10, the average carryover
stocks for these regions increased sharply
after 1971/72, especially after 1974/75. Table 
11 shows that ending stocks as cpercentage 
of trend utilization also increased for most 
regions in the Rest of the World. However,
because of the inadequacy of data for many
countries, the increase in stockholding by
the regions of North Africa/Middle East, 
other South Asian countries, and Southeast 
Asia is probably overstated. Ffr some coun
tries in these regions, the U.S. Department
of Agriculture (USDA) did not report any
ending stocks in the 1960s, where.. reported 
stocks were fairly large in the 1970s. There
fore, the tables may reflect an increase in
availability of stock data as well as an actual 
increase in stockholding. 

Because of this new behavior, world
stock levels never fell to estimated mini-
mum working stock levels during this period.
In each year from 1972/73 to 1975/76, one 
or more countries held ending stocks sub-
stantially above their lowest historical level 
(as a percentage of trend market volume).
Thus, the world as a whole had a cushion of 
stocks that could have been used if countries 
had been willing to place confidence in the 
world market. Instead, lowest observed end
ing stocks for the world (about 17 percent of 
trend production) were substantially greater
than the sum of lowest observed ending
stocks for individual countries (10 percent).

It should be noted that the period 1970/71 
to 1975/76 does not provide direct evidence
that stockholding would have been smaller 
than profitable if supplies were large. World 

Table 10-Average carryover stocks be
fore and after 1971/72 for 
selected countries/regions 

Before 1971/72' After 1971/72 
Region Shareb Absolute Shareb Absolute 

(million (million
metric metrictons) (percent) tons) 

Four major 

exportersc 83.8 30.71 52.9 15.47
 
Five major
 
exportersd 91.1 33.18 62.4 16.92
 
India 4.3 1.53 12.9 4.10
 
Rest of
world 4.7 1.49 24.7 6.36 

Source: 	 Derived from U.S. Department of Agriculture, 
Foreign Agricultural Service, "Foreign Pro
duction, Supply, and Distribution of Agricultural Commodities Tape." Washington, D.C., 
1979. 

'Note: "Before" includes the years 1960/61 to 
1970/71; "after" the years 1972/73 to 1978/ 
79. The absolute value represents an aerage 
of these years. 

1971/72 is excluded because it was atransitional year.
 
The Soviet Union is excluded.
 
This includes the United States, Canada. Australia
 

and Argentina. 
dThis row includes the above anl the European 
Economic Community, 

Table I1-Ending stocks as a percen
tage of trend utilization for 
selected countries/egions 

Average Before Average After
 
Region 1971/72 1971/72
 

(percent) (percent) 
Other western Europe' 28.2 36.5 
Japan 	 20.8 23.4Eastern Europe 5.8 3.2 
North Africa/ 

Middle East 8.4 19.7 
Other South Asia b 7.9 10.6Southeast Asia 3.1 7.2Brail 14.6 6.8 
Mexico 11.0 7.9 
India 17.7 22.7 

Foreign Agricultural Scrvice, "loreign Pro
duction, Supply. and Distribution of Agricul
tural Commodities Tape," Washington, D.C..1979.Note: 	 "Before" includes the years 1960/61 to 

1970/7I: "after" the years 1972/73 to 1978/ 
79. 

The European Economic Community is excluded. 
bIndia is excluded. 
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stockholding fell below the profitable level 
as estimated by Gardner only in 1972/73, 
but in that year the outcome was affected by 
the unanticipated shift in import policy by 
the Soviet Union. However, it seems likely 
that without government stockholding to 
support prices in periods of large supply,
stock levels would have fallen because 
private stockholders could not have expected 
to make a profit due to itsulation of national 
markets. Table 12 illustrates the extent to 
which the major countries insulated their 
domestic prices from world prices in these 
years. Although it appears thb- the United 
Kingdom, Canada, and the United States 
allowed their domestic wholesale prices to 
rise by the same order of magnitude as the 
world export price, there was in each case 
actual or potential government intervention 
in the domestic price movement that dis-
couraged private stockholding. The increase 
for the United Kingdom reflects entry into 
the Euiupemi Economuic Communnity, not a 
market price movement; the increase for 
Canada masks the extensive control of the 
Canadian Wheat Board over export quanti-
ties and domestic milling prices; and the 
increase for the United States does not 

indicate the considerable uncertainty among 
private firms about whether the government
would impose export controls.28 

Thus stockholding behavior in the early 
19 70s appears to confirm several theoretical 
propositions suggested in Chapter 2. In the 
absenceofexporterstockholdinptoincrease 
average prices, world carryover stocks would 
fall 'elow profitable levels if supplies were 
larg,- because insulation of national markets 
would discourage private stockholding. But 
carryover stocks would exceed profitable 
levels if supplies were short because fear of 
export controls would induce importers to 
hold more stocks. 

Stockholding from 1976/77 
to 1978/79 

The world wheat harvests in 1976/77 
and 1978/79 were exceptionally large (Table
1), and world ending stocks increased signifi
cmtly. For these three years the world 
stocks/supply relationship appears closer to 
the relationship estimatel for the 1960s 

Table 12-Domestic wholesale prices for wheat in selected countries, 1970/71 to 
1973/74 

Country 1970/71 

World export pric'u 63.3 
U.S. 69.8 
Caniad 63 1 
Australia 65.4 
Europe,in l-conomic 
Com munitm (6) 105.2 

U K 64.2 
Jddn 97.6 
India 125.0 
Mexico 120.0 
iurke', 94.0 

Pakistan 109.0 

1971/72 1972/73 

(U.S.S/5'li(trt toni) 

61 91 8 
61.0 81.9 
61.5 97.6 
65.4 70 5 

105.8 121.1 
51.1 86.3 

12.0 111.6 
124,0 128.0 
105J) 129.0 
75.0 1190 

108,0 66.0 

Amount Change 
1973/74 (1970/71 -1973/74) 

(percent) 

191.0 302 
167. 241 
201.9 320 

84 I 129 

145.6 138 
143.5 224 
140.3 144 
107.0 86 
164.0 137 
109.0 116 
63.0 58 

Son rCi:S 1(-(., i 1 Agmiiulto re Orgaiziitio, o f tire United Nat ions. -gricultrallro.ection andStabilization Policies. A 
FrameworhofAeasaren ent n the Contcrt oflgriltaral,.ldlustment(C 75 UNI/2). Oct oher 1975; and Food ad1 
Agrmcolture Organi/,tio, ol the United NItions. r'od -ttionYearbook (Rome. FAO. various isstues). 

This is defined in lI,ih- 2 

I8lnOctoher 1974 after pl,iniig in ttfln|)ohlr' ,l N'dl V(in tontristuer'uult 167IsCMeports of large quhlntites, Iie United 
states iistltulied a s', sten of export reptorting that required prior ipprov,il of esport sales hy USIDA. lhe s',stet of 
prior alirmd %%,is iil-ed in MtarcI 1975 Ii .lul, 1975 USDA imposed i :imororriin oil grii sales to the Soviet 
Union. For nore detdll see ltrnihtional WheiI Coutcil, Review of the World Wheat Situat1on. Vdrious issues. 
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than that estimated for the early 1970s, but 
thele were essential differences. Three fac-
tors explain the increased stockholding dur-
ing this period, 

Y:irsI, there was a substantial increase in 
private stockholding in the United States 
stimulated by limits on export controls 29  

and by the new U.S. Farmer-Owned Reserve 
(FOR) program which began in April 1977. 
Between 1975/76 and 1976/77 U.S. ending 
stocks increased from 18.1 to 30.3 million 
tons (Table 3), and non- of this quantity was 
owned by the government. At the end of 
IQ77/78 only about 1.3 million tons out of 
32.0 million tons was owned by the govern-
ment. The FOR program provided a subsidy 
to private stockholding for a limited quantity 
within a limited price range. In brief, for up 
to 11.2 million tons of wheat (and larger 
quantities of feedgrains), the FOR program 
paid s'orage costs provided that the market 
price was below approximately $148/ton 
(based on the average f.o. b, prices, and paid 
interest costs provided that the market price

1was b _lo% approximately $180/ton. 3( More 
than half (%fU.S. carryover stocks (luring 
1977/78-1978/79 benefited from this subsidy. 

The U.S. government indici.ted that a 
principal ratLonale behind this program was 
to en:;ure that the United States would be 
regarder! as a reliable supplier to importing 
countries. The "Sttement of the President 
on Inflation" of April 15, 1977 said, "This 
reserve will also help promote export sales 
3f agricultural commodities by showing that 
we can meet supply commitments even 
when we have pool crop yields." This indi-
cates an emphasis by U.S. policymakers on 
market developn -it and a belief that world 
price variability reduces the long-term growth 

2 
'+ hct 1:- ttrt Aditiiristitii A(t ol 1975 dteinwd strict 

of world import demand by inducing import
ers to increase efforts toward self-sufficiency. 

Second, some importers continued to 
hold substantial carryover stocks acquired 
during the 1972/73-1975/76 period despite 
the increase in exporter stocks. As shown in 
Table 5, the average share of the world's 
carryover stocks held by India and the Rest 
of the WorId from 1976/77 to 1978/79 was 
an unprecedented 35 percent. Such costly 
stockholding was apparently motivated by 
continuing fears that access to supplies in 
the world market was unreliable. 3' 

And third, during 1978/79 harvests were 
so large that both Australia and Canada 
lacked the transport and port facilities to 
export as much wheat as they would have 
liked. 32 Ending stocks were certainly larger 
than they would otherwise have chosen, 
especially in Australia. 

Considering these factors, the pattern 
for the 1976/77-1978/79 period does not 
indicate a return to the stocks/supply rela
tionship of the 1960s. Instead, it appears 
that the increase in stockholding reflected 
special circumstances, not a propensity to 
hold carryover stocks well above profitable 
levels during periods of large supply. Part of 
the stockholding by Canada and Australia 
was entirely unwanted. If importers begin to 
feel restored confidence in the world market, 
they will probab.' draw down their stocks. 
And finally, although programs such as the 
FOR do lead to stockholding above the 
profitable level, this program prov; led a 
subsidy for only a fraction of the world's 
ending stocks (about 10 percent in 1978/79) 
and thus could not bring about a significant 
upward shift in the world's stock/supply
relationship.33 
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to undertake stockholding that they wouldPattern of Stockholding 
not otherwise consider economical. How

for the Near Future ever, importers will be motivated to under
take such stockholding primarily in periods 

Based on the evolution of policies, tive of reduced world supply, thereby raising 
factors suggest that the world's stock/supply total stocks above profitable levels in such 

periods. As world total supply increases, therelationship in the near future will be as 
follows: if supplies are large, stocks will be importing countries' incentive to stock will 
at or just slightly above the profitable level decrease. 
because private stockholding in the United Third, the major exporters will no longer 

States wil be stimulated by government need to rely on stockholding to support farm 

programs such as FOR: if supplies are small, incomes because the real price of wheat will 

stocks will be above the financially profitable probably not decline and because in any 

level as importers seek to protect themselves case it is current U.S. policy to use production 
by accumulating stocks. However, in indi- controls as necessay to prevent unwanted 

vidual years policy shifts or incorrect expec- stock accumulation. 
tations about the behavior of major countries Throughout the 1950s and 1960s the 

real price of wheat declined gradually (ascould lead to substantial deviations from 
shown for the 1960s in Table 2). But recentthis predicted pattern. 

First, speculative stockholding in export- projections indicate that for the next decade 
or so real wheat prices will probably increaseing countries, especially in the private U.S. 

market, will probably take advantage of somewhat. Based on a detailed model of the 

most of the opportunities for profitable world's grain-oilseed-livestock economy, a 
USDA report predicts that real wheat pricesstockholding. For the United States this 

prediction is based on the recognition that: in 1985 will be 9-32 percent above the 

the futures market and information systems average for 1969/70 to 1971/72.11 The World 

in the United States are well developed and Bank commodity price projections indicate 

will bring about a convergence of expecta- that in 1985 the real wheat price will be 

tions about near-term price movements: about 12 percent above the average of those 
three years and will remain at that levelin:;truments for risk sharing will allow spec-

ulators to take large stock positions; the U.S. through 1990. Similarly, a recent Iowa State 

government loan program provides a market University study concludes that real wheat 
floor price and thereby reduces the risk of prices will be 8.7 percent higher in 1985
 

will than in 1969/70 to 197 1/72 and 35 pe!cent
stockholding; and the United States 
higher by the year 2000.36

likely continue its present policies favoring 

,n open market. 34 Ilowever, if sup)lies are Aprimary factor in this projected increase
 

short, the fear that the government might is the continuing rapid growth in demand in
 

impose export controls could sup)ress pri- the developing countries and, 	to a lesser
 
economies.
vate stockholding below the pro"i'able level, extent, the centrally planned 
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Research Institute, and USDA all indicate 
that because of rapid population and in-
come growth grain import demand by devel-
oping countries is likely to at least double by
1985 compared to the early 1970s. 37 

If these price projections should prove 
accurate, the problem of maintaii,.-gp pro-
ducer income in the major exportfi ,-u-
tries will be much less difficult than il was 
during the 1950s and 1960s. The question of 
using policy interventions to raise average
price levels may not arise. 

There is, of course, considerable uncer-
tainty about any price projections. But even 
if real wheat prices should fall below politi-
cally acceptable levels, the United States-
and perhaps other major exporters-will 
almost certainly choose production controls, 
direct income payments, and perhaps export
subsidies to support producer income rather 
than unwanted stock accumulation. T..e 
United States' shift away from the high 
support prices and large stockholding, which 
began in the 1960s, continued in the 1970s. 
Under the Agriculture and Consumer Protec-
tion Act of 1973, the United States added a 
policy instrument for direct deficiency pay-
ments to supplement producer income when 
the market price was helow a target price,
The current Food and Agriculture Act of 
1977 maintains authority for production 
controls (both "set asides" and direct diver-
sion payments) and deficiency payments. 38  

The nonrecourse loan program is no longer
the primary means used to protect producer
income. The 1977 legislation (Title IV,Section 
401) states that the loan rate should be 
lowered as necessary to ensure that U.S. 
wheat remains competitively priced in ex-
port markets. This avoids the situation in 
which the domestic market price rests at the 
loan rate, the government acquires stocks, 
and exports receive a direct subsidy. In 
implementing the l 37 legislation, the United 
States imposed production controls on the 
1978/79 and 1979/80 wheat crops To be 

37For summtnaries and cornpariso'ts of these studies, see 

eligible for deficiency payments, producers 
had to set aside 20 acres to soil-conserving 
uses for each 100 acres planted in wheat 
USDA explicitly stated that its objective was 
to limit U.S. ending stocks of wheat to 7.5 
percent of world utilization.39 In contrast, 
U.S. ending stocks in 1960/61 reached 16.2 
percent of world utilization and from 1960/61 
to 1964/65 averaged 12.8 percent. For 1977/ 
78 and 1978/79 world ending stocks were 
21.4 percent and 25.7 percent of world utili
zation (see Table I). In contrast, ending 
stocks averaged 29.0 percent during the 
1960s and reached 36.9 percent in 1968/69. 
Thus, it seems c. ?ar that the United States 
hopes to avoid the large stock accumulation 
of the I960s and, unless the real price trend 
is unexpectedly adverse, has the policy 
instruments to achieve this. 

The desire among exporte rs to avoid 
extensive stockholding to support prices is 
also demonstrated by the price/stocks rela
tionship from 1976/77 to 1978/79. As shown 
in Figure 4, real prices in those years were as 
low or lower than i, .970/71 and 1971/72
when exporters were attempting to reduce 
their stock levels. They were considerably 
lower than in the 1960s when stockholding 
was used to support prices. These price 
patterns are another indication that stock
holding behavior from 1976/77 to 1978/79 
does not reflect a return to the pattern of the 
1960s. 

Because exporters have switched to other 
means of supporting producer prices and 
incomes, they will no longer hold larger
stocks than would be profitable in a market 
economy unless they can identify other 
benefits from such additional stockholding. 

If extreme world price variability stimu
lates increased efforts toward self-sufficiency 
among importers, exporters would gain in 
the long run from reduced variability, and 
this could justify increased stockholding by 
exporters. But such gains would be a collec
tivc good:40 all exporters would benefit 

International Blnk forReconstruction and I)evelopmnent
Developing Country l:oodqrainProjectionsto 1985. WdhlBank Staff Working Paper No. 247 (Washingtot, D.C.: IBRI),

November 1976): and U.S. Department of Agriculturv,. IWord GOL Model
 
38U.S. Congress, Conference Repo,: on Food and Agnculture Act of! 977 Report No. 95-4 18. 
 95th Cong., Istsess.,1977. 
3 

9
See U.S. Governmemnt, Federal Register l)eceiet )r 1. 1978. 1.56252. Itslould be noted tlhat the U.S. government

chose a level of production control that wolll lead to fith desired level of ending stocks assutning trend yields.
flowever, the actual ending stocks %%ould likely be ahoyve or helow tlie desired level (lepending on actual ields, as
well is on actual participation by producers intt government programls.4 On the theory of the Orovisi iofcollective goods, see Mancor lson. The Logic of(ollective Action (Cambridge, 
Mash.: Harvard University Press. 1965). 
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regardless of how much they contributed, 
Thus, no exporting country would Lindertake 
individually as much stock! ,olding as would 
be worthwhile collectively.4 1 

A fourth factor affecting future stock-
holding stems from this consideration. The 
United States is likely to continue its FOR 
program to subsidize private stockholding. 
This program is expressly motivated by 
recognition of the potential gains from 
being a reliable supplier, but it is r,ither 
limited in size and will probably not bring 
about a significant increase in world stock-
holding. 

Fifth and finally, the earlier point about 
the importance of correct information roust 
be considered in projecting for the future. 
Lack of information or incorrect expecta-
tions about the policies of major market 
participants couldl lead to inefficient deci-
sionmaking by others. For instance, if there 
is inadequate information about potential 
Soviet imports-either bxcause data on the 
Soviet grain economy and its stock levels is 

not available or because the Soviet Union or 
the United States (under the bilateral agree
ment) make unpredictable administrative 
decisions-there could be substantial de
partures from the relatively stable stockhold
ing pattern that otherwise shoull prevail. 

The observed stock level for 1979/80 is 
consistent with the prediction that future 
stockholding will be above findncially profit
able levels but lower than the level of the 
1960s. Based on May 1980 estimates, world 
production in Ic79/80 fell to 419.6 million 
tons, world total supply to 525.5 million 
tons, and world ending stocks to 86.8 million 
tons. In 1978/79 trend equivalents, the 
observed ending stocks and total supply for 
1978/79 were 81.2 and 508.4 million tons, 
respectively. Otn Figure 3 this new point lies 
slightly above the estimated relationship for 
the early 1970s but well below that for the 
1960s. This supports the argument that the 
high sitock levels for the years 1976/77 
through 1978/79 do not indicate a return to 
the pattern of the 1960s. 

41This explains the s(etltillgly contradictory srlteletlts b dtie U.S. government. On tie one hand, Secretary of 

Agriculture BoblBerglanl promotes then,lO1 program as a oeans for the United States to le a reliable supplier and 
stitulate import dxinantt; on the other hand,lihe protests that the United States %sillnot become the"world's granary" 
and that other coutintries i's also nidertlke stockholding. 
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4 
IMPLICATIONS FOR A NEW 
INTERNATIONAL AGREEMENT 

The pattern of stockholding predicted 
for the near future has both positive and 
negative features. On the positive side, there 
will probably be significant stockholding 
even without a new international agreement. 
Indeed, the pattern predicted indicates that 
the average level of stockholding will be 
higher than in the early 1970s, and thus 
there will be less price variability and less 
risk of high import prices to developing 
countries. Moreover, the pattern will be 
efficient in the sense that a substantial 
portion of world carryover stocks will re-
spond to world supply and price levels. That 
is, given adequate information, carryover 
stocks held by exporters for commercial 
purposes will adjust efficiently to changing 
world market conditions. Finally, the holding 
of some carryover stocks by importing coun-
tries, especially during periods of short 
supply, will reduce the concentration of 
stocks in North America where transport 
constraints or administrative controls over 
exports may occur. 

On the negative side, however, these 
carryover stocks held by importers may 
incur higher carrying costs than stocks held 
by exporters. More importantly, unanticipated 
policy shifts and incorrect information about 
stockholding behavior of major countries 
could continue to cause substantial depar-
tures from an efficient stockholding pattern, 

On balance, the positive aspects seem to 
outweigh the negative ones. Reducing the 
risks of concentration of stocks in only a 
few countries probably justifies higher carry-
ing costs incurred by importers. And, even if 
major governments fail to cooperate, partici-
pants in the world market can probably 
obtain reasonably good information about 
the wheat economies in those coUntries. Of 
course, increased efforts to exchange data 

and information about policies would im
prove the efficiency of stockholding deci
sions for the world as a whole. 

Possible Benefits from 
Increased Stockholding 

Despite this relatively encouraging as
sessment, the question remains whether 
there would be net benefits from a new 
policy to increase stockholding of wheat to 
reduce world price variability-that is, to 
bring about an upwaid shift in the stocks/ 
supply relationship. If the predicted pattern 
is correct, in most years the world would 
achieve at least a level of stockholding that 
is financially profitable to the stockholders 
themselves. Additional stockholding would 
incur financial losses. Would these be justi
fied by resulting social benefits? 

Social benefits from increased stockhold
ing could arise from two sources. First, 
increased stockholding might provide bene
fits to developing countries as a whole and 
especially to the poorest people within those 
countries. If so, the financial cost of 
increased stockholding could be borne by 
the developed countries as a means of inter
national aid. Second, increased stockholding 
and reduced price variability may have bene
ficial effects on the long-run development 
of the world wheat economy. For example, 
they might encourage a more efficient trade 
regime. Although external to the calculations 
of' private stockholders or even individual 
countries, these collective benefits could 
justify the financial cost of additional stock
holding. However, it is extremely difficult to 
assess the magnitude and distribution of 
these possible gains.42 

42 may also be argued that, as alnot her thenehi .price st lhi I ity tenis to encourage production by reducing producers'
risks. However, it isassumed here that most countries pursue national policies to insulate farmer income from world 
price variability. Therefore. it is most relevant to consider the effect of world price variabilitV on national policies
rather than on farmers directly. 
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Benefits to Developing Countries 

An increase in world carryover stocks 
could conceivably benefit developing coun
tlies by decreasing fluctuations in actual 
domestic food consumption and/or by de
creasing the variability of food import 
costs.43This would decrease tie frequency 
with which poorer groups face acute malnu-
trition and reduce the risk that food imports 
could be made only by cutting back on the 
import of capital goods. 

Alberto Valdes and Panos lkonandreas 
have studied the contribution of liuctuations 
in world wheat price to the variability of 
food import costs for developing countries 

from 1965 to 1976 and also the extent to 
which fluctuations in food import costs 
strained their foreign exchange resources, 44 

They show that there was considerable 
diversity among developing countries. For 
many countries fluctuations intheir own 
production, not fluctuations in the world 
price, were the major source of variability of 

food import costs. For such countries tle 

cost of imports would vary greatly regardless 
of tile stability of the world price. In these 
cases adequate financial capacity to vary 
import expenditures-rather than stability 
of world price-is necessary to stabilize 
domestic prices and consumption. They 
a'so show that the effect of fluctuations in 
food import costs on the overall balance of 
payments varies greatly among countries 
(see Table 13). For some countries, such as 
Libya, Nigeria, Colombia, and Guatemala, 

the maximum observed foodgraineven 
import costs were less than 5 percent of total 
export revenue. For others, such as Bangla-
desh, India, and Sri Lanka, the maximum 
cost exceeded 40 percent of revenues. In 
summary, their work indicates that reduced 
world wheat price variability would have 

Table 13- Ratio of food imports to total 
export revenue for selected 
countries, 1965-76 

country 	 Mean Maximum 

(percent 

Asia 
Bangladesh'
India h 

lndonesia 

88.4 
22.4 

9.5 

119.4 
44.5 
19.9 

Korea Republic of 
I'hilippiles 
Sri Lanka 

13.5 
4.9 

27.2 

21.4 
9.1 

49.2 

North Africa/Middle East 
Algeria'
E t"a 
Jordlani 
Lih,,a' 
Morocco 
Syria' 

subSaharan Africa 
Glianl' 
Nigeria"
SI,g,lb 

1
Filhani'

Upper Voltae 

/zirel 

Litin America 
Itraiil 
(hile
Coloiohbli 

(uiteilala 

tehxiuo 

Peni 


6.0 9.3 
14.0 27.0 
10.6 15.4 
1.4 2.3 
7.0 13.4 
5.7 18.4 

3.7 5.4 
1.9 2.5 

12.2 17.8 
5.5 22.2 
7.4 13.0 
3.1 6.9 

3.9 8.5 
5.3 13.9 
2.8 4.9
 
2.4 3.3
 
04 9.3 
66 10.5 

Source, 	 Alberto Valdes and Ianos Nonandreas. "As. 

sessiig Food Securit' iII beveloping Coln
tries" inFoodSerunty in Developing 'Counmes, 

ed.Atheto valdes Boulder Col.: Wesview 
Press. forthcoming). 

peiol of analysis is 1973-76.Ilhe Illone 
flu time perild of anallsis is 1965-75,I 

Ie time periol of anil'sis is 1966-76.
 
The time Period of aialysis is 1967-76.
 
Ti n period of analysis is 1960-75.
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substantially reduced risks for only a subset 
ofdeveloping imporing countries for which

world price variability rather than domestic 
production variability is a major source of
fluctuation of food import costs and the 
fluctuation of food import costs is large
relative to the capacity to finance imports.
This has been-and will probably continue 
to be- a rather limited number of countries,
Among the 24 countries for which Valdes 
and Konandreas report results, there were 
only 3 (Sri Lanka, Egypt, and Senegal) for
which price fluctuations accounted for more
than 25 percent of food import cost variabil-
ity and the maximum ratio of food import 
costs to total export revenue exceeded 15 
percent. This suggests that specific measuresto improve the financial capacity ofdevelol. 
ing countries to import would be a more 
viable means to enhance food security than 

a policy to reduce world wheat price variabil-

ity because such assistance could be targeted

to those countries that require it any given 

year. 


This financial capacity would be useful

only if developing countries have access to

supplies in the world market. Neither inter-

national guarantees against export controls,

which are very weak, nor quantitative coin-

mitments for food aid under the Food Aid 

Convention, which amount to only a fraction

of developing country imports, are adequate

to assure such access. Ilowevei, if the 

prediction about future stockholding is true,

there is a high probability that access to 

commercial markets will remain open. 'Ius

strengthening 
 the capacity of developing
cowIItries to finance imports cou'd indevl

help redistribute world supplies to the most 

needy countries.4 5 


Thus an intenational agreement designed
to increase world carryover stocks above 
predicted levels reduceand world wheat
price variability would be of positive but 
limited value to developing countries as a
whole. To improve food security, interna-
tional aid priorities should probably he 
directed to providing financial assistance tothose developing countries that need hel)
to finance imports in particular years. 

Availia ilit(fslpptlis toi tie most n veiI, (Oiluntn s ,its 

An improved capacity to hold intrasea
sonal and working stocks may also be
important to food security for many develop
ing countries. Unlike world carryover stocks,
these stocks would not be accumulated and 
released in response to world price fluctua
tions. They are held partly to compensate
for inadequacies in national transport and
information systems, and their efficient 
level is independent of the level of world 
carryover stocks. 

Beneficial Effects on Evolution 
of National Policies 

A high degree of price variability in the 
world market probably has a deleterious 
effect on the evolution of national policies.
Three plausible examples follow. First, world 
price variability could have , 'ratchet effect" 
on effective rates of protection. High prices 
may induce increased levels of protection 
among both importing and exporting coun
tries, whereas low prices may not induce
corresponding decreases. Thus in time world 
price variability could lead to more trade
barriers and increased departures from trade 
based on comparative advantage. Second,
world price variability may drive countries 
to insulate their (lomestic prices more fully
from world price fluctuations, stabilizing
domestic prices but destabilizing traded 
quantities. Because insulationsuch only
increases world price variability, this is a
self-aggravating process in which the world 
market and those few national markets that 
are not insulated must bear an increasing
burden of adjustment to supply fluctuations. 
The world market thus becomes less reliable. 
Third, world price variability and the atten
(Lant insecurity of import supplies may
compel developing countries to avoid poli
cies to improve the consumption levels of
the poor for fear that these levels could not
he sustained in a year when world supplies 
are short. 

Unfortunately, the last tlree decades do 
not provide much opportunity for emnpirical 
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tests of the impact of world price variability 
on national policies. Prices were unstable 
only during the first part of the I970s, and 
for many countries there were important 
intervening circumstances at that time. There-
fore, empirical evidence is likely to be 
inconclusive. For example, to test the hypo-
thesis that world price variability has a 
ratchet effect on rates of protection as 
reflected in part by national support prices, 
the relationship between changes in the 
national support prices for 30 countries and 
changes in the world wheat price from 1963 
to 1977 was examined. 46 If a ratchet effect 
existed, there would have been a sharp 
increase in support prices in response to the 
increases in the world wheat price :n 197 3/74
and 1974/75 that were not m' hed by a 
decrease in response to the decline in the 
world wheat price in 1975/76 and 1976/77. 
Although such a pattern was clearly observed 
in nominal support prices, the pattern of 
real prices varied considerably among coun-
tries. In most cases the rapid inflation of the 
mid- 1970s eroded the value of the increased 
nominal support prices. It is plausible that 
there would have been a more noticeable 
ratchet effect if the surge in inflation, which 
was due only partlh to grain prices, had not 
been as pronounced, but as it was the 
statistical evidence is weak. 

Nevertheless, the potential %elfare con-
sequences of such effects on the evolution 
of national policies and hence on world 
market structure could be important. For 
example, if world price variability has a 
ratchet effect on the supl)ort prices among 
importing countries or in other ways induces 
those countries to increase their efforts to 
reduce long-run import requirements, the 
growth of the export market would be re-
tarded. In this ay world price variability 
could significantly reduce long-run export 
revenues for the producers in the ex)ortlng 
countries. It can be readily shown that even 
a modest decline in the rate of growth of 
import demand would cause losses to export-
ing countries far in excess of the direct 
losses from reduced world price variability 
as estitnated by some researchers. 4' Thus, if 

world price variability tends to discourage 
growth of import demand, exporting coun
tries would benefit from a policy to reduce 
price variability through increased interna
tional stockholding. 

In view of the complexity of the issue 
and the lack of statistical evidence, however, 
it is unlikely that a consensus on the 
magnitude or distribution of benefits to the 
world wheat economy can be achieved. 

Implications for an Agreement 

On balance there would probably be net 
social benefits from an international agree
ment designed to bring about increased 
stockholding of wheat and reduced world 
price variability, but unless empirical evi
dencc is developed to define the extent of 
the gains, it is not likely that such an 
agreement can be attained. 

However, if negotiation of a stockholding 
agreement is again attempted, its objective 
should be a modest, rather than substantial, 
upward shift in the stocks/supply relation
ship. An increase in stockholding above the 
level that would other\ iseprevail should be 
modest because the net social benefits are 
uncertain and probably limited. For the 
following reasons, the appropriate means 
for accomplishing this should be a buffer 
stock with a wide price band and a relatively 
large total capacity. 

Although the objective should be to 
bring about an upward shift in the stocks/ 
supply relationship for the world as a whole, 
it would not be feasible to do so by placing 
all stockholding under the international 
agreement. As discussed in Chapter 2, the 
marginal adjustments required to maintain 
an efficient level of total stocks and an 
efficient distribution of that total among 
countries in response to the distribution of 
production fluctuations and storage capaci
ties are far too complex and competitive to 
be managed by a single international agency 
under a set ofrules. Instead the international 
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agreement must be conceived as a marginal 
element of cooperation-intended to cap-
ture collective benefits-superimposed on 
the independent and often competitive stock- 
holding undertaken for private or national 
benefit. That other stockholding will encore-
pass commercial stocks, including private 
speculative stockholding, held primarily ill 
exporting countries on a profit-seeking basis. 
It may also include stocks held in importing 
countries such as India that are managed 
primarily illresponse to fluctuations in 
national )roduction, not %%orldprice. These 
independent stockholling decisions should 
be relied on to make the necessary inarginal 
adjustments because the international agre(-
ment itself %ouldnecessarily be too crude 
ar, instrument tO oversee all of themn. But a 
buffer stock intenlded to place only a portom 
of carryover stocks uiner the inantgement 
of price band rules %%oiild he a feasible 
mechanism tor an international 1greement. 
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world wheat economy-the pattern of 
stockholding and price variability-would 
not change. As noted in Chapter 2, a wide 
price band for the buffer stock is necessary 
to bring about an upward shift in total 
stockholding. Because tile stocks under the 
international agreement woul(l nonetheless 
)artly (isplace stocks that would otherwise 
be held, the total buffer stock obligation 
should be somewhat large even though its 
net contribution to world stockhol(ding would 
be rather modest. 

In addition an international agreement 
should include other measures. It has been 
shown that uncertainty about policies of 
major countries, failure to provide data 
about stocks or other key aspects of the 
wheat e(onomly, insulation of ndtional madr
kets. and the use of production and export 
(Oltrols have contributed significantly to 
increase(f price variability and inefficient 
stockholding decisions. "fht, an agreement 
should include provisions to ensure consul
tations about national policies, require ex
change of Lat, rtstrain policies to ilnsulate 
natioxmil markets (especiafly during periods 
of world marke! stress), anof limit tile use of' 
pro(tuction and export controls. 

Finally, given the difficulty in negotiating 
aln interaltional agreement on stockholding 
anfd the iimofest contribution that any such 
agreement could make to helping developing 
otnlltries stabilize their food consumption. 

it is iniporlait to pursti other neans to 
proside necessary assistance. International 
aid programs should be designed to improve 
the cap)city of des-lolping countries both to 
inaince imports aind to iin,age their own 

stocks efficiently. 
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APPENDIX 

METHODOLOGY USED TO ADJUST DATA FOR THE 
GROWTH TREND AND TO CALCULATE MINIMUM 
WORKING STOCK LEVELS 

Adjustment of Data 
on Ending Stocks and Total Supply 

Because of the growth trend in produc-
tion and consumption of wheat, ending 
stocks must grow in any year in absolute 
terms in order to remain a constant percen-
tage of production or consumption. To 
describe an optimal storage rule in a way 
that can be applied to any year, Gardner and 
others have calculated carryover stocks and 
total supply as a percentage of mean produc-
tion in that year. To provide a description of 
the historical stocks/supply relationship that 
is not distorted by trend growth and to allow 
comparison of this historical relationship to 
that estimated by Gardner, the actual data is 
adjusted as follows. Beginning stocks and 
production in each year are calculated as a 
fraction of trend production(logarithmic) in 
that year. Total supply as a fraction of trend 
production in that year is then the sum of 
the fractions for beginning stocks and pro
duction, Ending stocks as a fraction of trend 
production are equal to beginning stocks as a 
fraction of trend production from the pre
vious year. To facilitate comparison with the 
current world wheat economy, these results 
for ending stocks and total supply as a 

each year are 
fraction of trend production 
then expressed in 1978/79 equivalents; that 
is, each fraction is multiplied by the absolute 
figure for 1978/79 trend production (470.5
metric tons). These adjusted data are shown 

in Table 14 below and Figure 3. 

Calculation of MinimumWorking Stocks 

To make Gardner's estimates for optimal 

stockholding in a unified world market 
comparable to the trend-adjusted data in 
Figure 3, it is also necessary to estimate 
minimum working stocks for the world as a 
whole in 1978/79. For this purpose, it is 
assumed that the minimum working stocks 

for the world as a whole is the sum of 
minimum working stocks in each major 
country or region. It is further assumed that 
at some time since 1960/61 each major 
country/region has reached its minimum 
working stock levels. Therefore, consistent 
with the definition of minimum working 
stocks in Chapter 2, the minimum working 
stock level as a percentage of market volume 
(production for exporters and utilization for 
importers) is estimated to be equal to the 
lowest observed level of ending stocks as a 
percentage of market volume for each major 
country/region. Table 3 in the main text 
shows ending stocks of wheat for seven 
major countries and the world as a whole 

Table 14-World production, ending 
stocks, and total supply of 
wheat adjusted to 1978/79 
trend equivalent 1960/61 to 
1978/79 

World World Ending World Total 
Year Production Stocks supply 

(million metric tons)
 
1960/61 430.5 134.7 564.0
 
1961/62 394.1 
 110.4 528.8
 
1in 430.1 540.5
962/63 114.1 
1963/64 387.2 100.7 501.3
 
1964/65 433.3 114.0 534.0
 
1965/66 403.6 83.5 517.6
 
1966/67 457.0 119.2 540.4
 
1967/68 425.2 124.0 544.4 
1968/69 454.8 152.2 578.8 
1969/70 415.3 125.2 567.6 
1970/71 409.5 91.9 534.8 
1971/72 438.2 97.5 530.1 
1972/73 417.4 73.2 514.9
1973/74 438.5 80.0 511.7 

70.2 487.01974/75 406.9 

1975/76 386.1 67.3 455.3
 
1976/77 443.0 101 7 510.4
 
1977/78 394.0 82.3 495.7
 
1978/79 447.8 102.7 530.1
 

Derived from U.S. Department of Agriculture, 
Foreign Agricultural Service, "Foreign Pro-

Source: 

(luction, Supply, and Distribution of Agricul
tural Commodities Tape," Washington, D.C., 
1979. 
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since 1960/61. Based on the assumptions 
and procedure just described, Table 15 
shows the estimated minimum working 
stocks for those countries, for the Rest of
the World as an aggregate, and for the world 
as a whole. 

The considerable differences among
countries can be attributed to several factors. 
Most importantly, the difference between 
the end of the statistical crop year (when 
ending stocks are estimated) and the time at 
which wheat from the new crop is in position
for export or processing in major consuming 
areas will vary among countries. For ex-
ample, Canada's statistical crop year ends 
on July3 1,whereas harvests occur in August
and September; the new wheat crop cannot 
reach export position until some time there-
after. Thus, Canada's ending stocks on July 
31 must include stocks to be consumed and 
exported for the two months or so until the 
new crop is available. But for other major 
county:es, the gap between the end of the 
statistical crop year and the availability of 
new crop wheat is shorter. Thus,their endings 
stock figures include a higher percentage of
interseasonal, in contrast to intraseasonal, 
stocks. Other differences in minimum work-
ing stock levels among countries result from 
differences in reporting systems and data 
availability. For example, some countries 
may have incomplete data on on-farm stocks. 
Finally, some differences would be expected 
among different marketing systems. Forinstance, in those countries that experience
consistent interrul tions in the transportation 
network, millers may prefer to hold larger 
working stocks. 

Based on the estimate from Table 15 that 
world minimum working stocks equalled 43 
million tons in 1978/79, Gardner's estimate 
of ending stocks as a function of total 
supply in a unified world market can be 
written approximately as follows: WOET = 
-267.5 + 0.67 WOST. As a basis of compari-
son, Gardner's results for the case of no 

Table 15-Estimated minimum working 
stocks, 1960/61 to 1978/79 

Lowest Ob- Minimumserved Percent- Working 
age of Trend 1978/79 Stocks for 

Country Volume' Trend Volume 1978/79 

(million (million
metric tons) metric tons) 

United 
States 19.5 (1973/74) 54.9 10.71Canada 46.0 (1974/75) 18.6 8.56
 

Australia 5.5 (1972/73)t 12.3 0.68
 
Argentina 6.0 (1978/79)c 7.3 0.44
 
European
 

Economic

Commun
ity 14.0 (19 7 7 /7 8 )d 44.5 6.23
 

India 9.0 (1974/75) 33.1 2.98
 
Soviet 

Unione 0.0 ... 0.00
Rest of the
 
world' 6.9 (1970/71) 194.2 13.40
 
Total 43.00
 

source: Derived from data in Table 3.
 
'Each of these figures is the lowest observed value for
ending stocks as apercentage of logarithmic trend of
production for exporters or utilization for importers
(1960/61 to 1978/79). 
b The figure of 5.38 percent was rounded upward 
because ending stocks in 1972/73 were 8.6 percent of 
Australia's current production. 

Several times before 1973/74, Argentina's minimum 
working stocks fell below 6.0 percent. but early Argen
tine data on stocks is poor. For 1977/78 and 1978/79,
the figures were 6.9 percent and 6.8 percent respectively. 
d 

Based on trend production. 

Because reported ending stocks were zero in 1961/62 
and 1.0 million metric tons in 1977/78. it is assumedthat reported data are in fact in excess of minimum
working stocks.
 
' For this purpose, the world minus the seven countries
 
listed above is treated as a unit.
 

supply elasticity and no external costs were 
used, and perfect rather than approximate 
linearity was assumed. 
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