A Bushel of Wheat for a Barrel
of QOil: Can We Offset OPEC’s
Gains With a Grain Cartel?

CLIFTON B, LUTTRELL

EAR the end of 1973 the Organization of Petro-
leum Exporting Countries {OPEC) increased the
average price of crude oil to about $10 per barrel,
more than four times the prevailing price earlier that
year.® This price was increased another 10 percent in
1975, nearly 15 percent from 1975 to early 1979, and
about doubled from early 1979 to early 1980. By De-
cember 1980, the price of United States imported oil
averaged 835.63 per barrel, more than 12 times the
price in mid-1973. These sharp increases have ad-
versely affected the U.S. economy by reducing both
potential output and productivity, raising the general
price level and slowing real business investment.?

OPEC’s actions in raising oil prices and restricting
production have given rise to numerous proposals
designed to offset the higher petroleum costs. One
widely discussed proposal has been for the United
States to organize a grain cartel that would significantly
raise grain prices to the OPEC pations. Many sug-
gest that the terms of trade between the two cartels
should be a bushel of wheat for a barrel of oil, ie,
about the same terms that prevailed in early 1973
when wheat sold for about $2 per bushel and im-
ported oil sold for about $2 per barrel

This article assesses the potential success of such a
grain cartel. It describes the attributes of a cartel and
shows why a grain cartel could not succeed. It argnes

1The OPEC nations were originally composed of Saudi Arabia,

Iran, Iraq, Kuwait and Venezuela; Qatar, Indonesia, Libya,
Algeria, Nigeria, Ecuador, Gabon and the United Arab Emi-
rates later hecame members. OPEC: Questions and Answers
{New York: Exxon Corporation), pp. 7, 18; Middle East Oil,
208 ed. (New York: Exxon Corporation, 1980}, pp. 34-36;
U.S. Department of Energy, Monthly Energy Review (De-
cember 1980), p. 72.

28ee John A. Tatom, “Energy Prices and Short-Run Fecnomic
Performance, this Heview {January 1981), pp. 3-17.

that OPEC’s success in influencing petroleum prices
results from certain economic conditions in the mar-
ket for oil that do not exist in the market for grain®

Competitive Firms Versus Cartels:
Prices and Output

The impact of a cartel (a combination of firms,
states, or groups whose purpose is to restrict output
and increase profits) can best be described by con-
trasting its profit-maximizing operations with those of
firms in a competitive industry. Every cartel or competi-
tive firm produces at the rate of output that maxi-
mizes its profits. However, given market demands and
cost structures, the rate of output consistent with profit
maximization will differ between firms organized into
a cartel and those in a competitive industry. These
different rates of output imply different prices. In
a competitive industry, output and price levels are
determined by the intersection of the industry demand
and supply curves. The demand curve indicates the
varying amounts of a commodity that buyers will
purchase at each price, while the supply curve indi-
cates the varying amounts of a commodity that sellers
will supply at each price, At the point where these
curves intersect, competitive producers will supply the
quantity of a good that consumers wish to purchase
at that price; any firm that attempts to raise its price
by producing less will simply lose sales to other firms
in the industry,

If the firms form a cartel, however, they can influ-
ence market price in their favor by restricting output.

3The OPEC cartel may not meet the strict definition of a cattel
in all respects, but this term is used to facilitate discussion.
An alternative analysis, not pursued here, would treat OPEC
as the deminant Brm that sets and lets the small producers
sell all they want at that price.
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The profit-maximizing rate of output will thus be less
and the price higher than would prevail in a com-
petitive industry,

Cartels Are Typically Unstable

A cartel, however, is unlikely to survive unless its
rules are enforced by government sanction. Histor-
ically, cartels have been fragile, lasting only a short
time. Unless all producers in the industry are members
of the cartel, the higher price of the good caused by
the cartel’s restriction of output provides a great in-
centive for nonmembers to increase their own output.*
Moreover, firms have a powerful incentive not to join
the cartel. The higher price resulting from the restric-
tions on output by the cartel will increase nonmem-
bers’ profits even more since they can expand their
rates of output. Consequently, each potential member
of the cartel faces essentially the same incentive not
te join, and actual cartel members will find their
share of the market and profits reduced as nonmem-
bers increase their production and sales.

The length of time that a cartel can survive depends
in part on the elasticity of the supply curve of the
industry’s output. The less elastic the supply curve,
the longer the cartel is likely to survive. If a large
increase in price elicits only a small increase in out-
put by non-cartel firms, there will be less pressure
on the cartel.

Likewise, the more inelastic the demand curve for
the cartel’s product, the higher the price can be raised
without drastically reducing the quantity demanded
and the greater the potential cartel profit. If good
substitutes are available for the cartel’s product, how-
ever, this will not oceur; sizable increases in the price
of the cartel's product will result in larger purchases
of these substitute goods. In this case, the cartel is
unlikely to increase its profits for long by restricting
‘output and raising prices.

Although both the demand and supply relation-
ships may appear to be quite inelastic in the short
run, demand and supply conditions will change over
time in response to higher prices. These changes will
reduce the stability of the cartel First, over time,
substitutes will always be found for the cartel’s prod-
uct. As the price of petroleum rises, people learn how
to substitute other goods (e.g., coal, alcohol, nuclear
energy, etc.) as sources of emergy. Furthermore,

48ee George ]. Stigler, The Theory of Price, 3rd ed. (New York:
The Macmillan Company, 1966}, pp. 230-38; and Jack Hirsh-
leifer, Price Theory and Applications {Englewood Cliffs,
New Jersey: Prentice-Hall Inc., 1980}, p. 362.
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greater economies in the use of a good, which also
reduce the quantity of the good demanded, can be
achieved over the long run. For example, the in-
creased use of smaller automobiles and insulation
have reduced the quantity of petroleum demanded
for gasoline and heating. Consequently, the quantity
demanded decreases more drastically over time.

Second, new techniques of production, new dis-
coveries and new investments will increase the quan-
tity of the cartel’s product (e.g., petroleum) supplied
by others.

If the cartel is initially successful in raising prices
sufficiently to increase profits, rivalry will arise be-
tween the cartel members over how the reduced out-
put and the increased profits are to be allocated. Each
member will want to sell more as the price is in-
creased through general production restrictions — that
is, each member has an incentive to cheat on the car-
tel's sales quotas. Intense rivalry for greater market
shares will develop among cartel members. Therefore,
it becomes increasingly difficult for cartels to exist for
extended periods.

OPEC Not Immune from Pressures

The OPEC cartel has not been immune to these
pressures. It is presently in the throes of relatively
severe adjustments in output in response to market
forces. It has already lost much of its international
market to non-OPEC suppliers as shown in table L.
OPEC countries produced an increasing portion of
the world’s petroleum output until 1973, at which
time they accounted for 55.5 percent of the total, up
from 52.6 percent in 1972, 48.3 percent in 1970 and
376 percent in 1960. Their aonual rate of pro-
duction rose in excess of 8 percent per year through
1974, well above that of non-OPEC countries. Follow-
ing the first major price increase in late 1973, total
OPEC output dropped somewhat for two years and
then rose moderately through 1977, Then, from 1977 to
1979 its output declined somewhat. Since late 18979,
following the latest round of major price increases,
OPEC’s output has declined rapidly, dropping about
22 percent in the latest 12 months. Its share of the
market, which totaled 55.5 percent in 1973, declined
slowly to 49.6 percent in 1979. The decline has re-
cently accelerated: OPEC’s market share dropped to
44 percent by September 1980.

Higher ol prices have induced the non-OPEC world
to increase output. Output in non-OPEC nations rose
from 24.9 million barrels per day in 1977 to 32.6 mil-




FEDERAL RESERVE BANK OF ST. LOUIS

APRIL 1981

:'Noi?erﬁ'be'r ia?s- .'

'*"36,7 .&. i

b "November 198{} 24015}

2 82 558.-}".'

32370} T

: .1&11111131 rates of ehange

- .*Eshmate& for Navember and December e

v S(}URCE US Department of Energy, Montkly Energy Bemew (March 1981) Amencan b
SR Petmleum Inst:tute Baazc: Petrolevm’ Data Buafc (,Iune 1’977) L

lion barrels per day in mid- 1980 and has apparent}y
maintained its pre-1973 rate of growth despite some
decline in late 1980 in Mexico, and earlier declines
in the United States and Canada where, until recently,
price controls have reduced the incentive for oil
production.®

%The profits aceruing to OPEC were enhanced and estended
over a longer period of time than they might otherwise have
been by ill-advised 1).S, policies. In attempting to cushion the
impact of the sharply higher OPEC prices on the domestic
economy, the U.S. government has subjected the oil industey
to varying degrees of price controls, the last of which were
ilfted only this year. The industry was then sitbjected to an

“excess” profits tax which will continue to retard its incen-
tive to explore and develop petroleum.

These controls delayed the adjustment of domestic con-

OPEC’S cutbhack on production to maintain the car-
tel price clearly caused stress among the colluding
nations. Though the reduction in output is absorbed
by the group, each nation’s share in the reduction will
differ. Per capita revenues also differ among individual
nations. For example, oil revenue per capita varied
from %480 in Iran to $17,300 in the United Arab
Emirates in 1979.% Such differences engender conflicts

sumption to the higher oil price, reduced the incentive for
domestic production and led to greater reliance on imports,
thereby enhancing OPEC’s ability to influence prices. For a
further discussion of this topic, see Hans H, Helbling and
Yames E. Turley, “0il Price Controls: A Counterproductive
Effort,” this Review {November 1975), pp. 2-6.

6Midedle East Qil, p. 39.
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about how additional reductions are to be shared, In
addition, non-OPEC, producer/exporters like Mexico
and Norway can obtain the existing high world price
without resorting to output reduction. The OPEC car-
tel will face future problems in maintaining profit as
the United States and other nations eliminate price
and marketing controls in the oil industry.

WHY OPEC HAS BEEN SUCCESSFUL
FOR 50 LONG

OPEC’s actions have led to a rapid rise in petroleum
prices and revenues for all oil producers, both OPEC
and non-OPEC, From 1973 to 1979, receipts from
petroleum sales by Middle East governments rose
about tenfold.” Hence, OPEC has clearly succeeded
in achieving its main objective.

An analysis of the supply of and demand for petro-
leurn in the non-OPEC nations shows why OPEC has
been so successful. First, there has been only a small
increase in petroleum output by non-OPEC members
following the sharply higher prices in 1973, indicating
that supply of petroleum in non-OPEC nations is
relatively price inelastic. Although, the price of petro-
leum has increased about twelvefold during this pe-
riod, petroleum output in non-OPEC nations has in-
creased only 24 percent.® It is estimated that the Jong-
run price elasticity of the non-OPEC oil supply is
between .33 and .67. In other words, a 1 percent in-
crease in price of oil will cause output to increase
about .5 percent.®

Part of the reason for the short-run inelastic supply
of petroleum by non-OPEC nations is the dominant
position of OPEC in the petroleum industry. From
1945 to 1979, about three-fourths of world oil dis-
coveries were in the Middle East {largely the OPEC
area).'® In 1973, when OPEC began restricting pro-
duction, it was producing about 31 million barrels of

7Ibid, p. 31.

8Monthly Energy Review (December 1980), pp. 88-89 and
Middle FEast Oil, p. 26. Part of the apparent inelasticity, how-
ever, reflects the impact of the price controls in the United
States and Canada.

#Michael Kennedy, “A World Qil Model,” in Dale W. Jorgen-
son, ed., Econometric Studies of U.S, Energy Policy, { Amster-
dam: North Holland Publishing Company, 1976), p. 139. On
the demand side, the long-run price elasticity of demand for
gasoline in the United States has been estimated at about —.8,
which indicates that an increase in price of 1 percent causes
a rfgéxcﬁon of about .8 of a percent in guantity demanded,
P .

WMiddle East Oil, p. 37.
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oil per day, more than four-fifths of which was ex-
ported. OPEC supplied 83.4 percent of all petroleum
exports in 1978 (table 2).

Also, petroleum demand by non-OPEC nations
is clearly price inelastic, at least in the short run. The
large increase in price has resulted in a relatively
small decrease in quantity demanded as confirmed
by petroleum consumption in the major free-world
industrialized countries from 1973 until mid-1980. Al-
though petroleum prices have risen about twelvefold,
consumption in these nations has declined only 10
percent, from 34.2 to 3L.1 million barrels per day.!!

Not surprisingly, most of the more developed na-
tions are highly dependent on imports for their supply
of petroleum. Western Europe, for example, produced
only 12 to 14 percent of its domestic consumption.
South Africa and Japan imported essentially all of
their petroleum (table 3). Even the United States,
one of the world’s largest petroleum-producing na-
tions, imported more than 50 percent of its petroleum.
Furthermore, most of the less-developed, non-OPEC
nations depend largely on imports for petroleumn sup-
plies. Thirty-seven of these nations preduced an aver-
age of only 12 percent of their consumption. Among
the non-OPEC nations, only Egypt, Syria and Mexico
have sizable quantities of petroleum exports, and the
combined exports of these countries totaled less than
10 percent of U.S. imports in 1978. Given OPEC’s
predominant position and the length of time required
for the exploration and development of petroleum
resources or substitutes for petroleum, the slow re-
sponse of output by the non-OPEC world to the
higher price of oil is to be expected. Hence, OPEC’s
ability to increase profits by restricting output is not
surprising.

WHY A US GRAIN CARTEL
WOULD FAIL

The U.S. grain industry does not possess the attri-
butes necessary for a strong cartel. Both the world
demand for and supply of U.S. grain are relatively
elastic. On the demand side, the price elasticity of
foreign demand for U.S. output of food and feed has
been estimated to be -1.9 in the intermediate run

1 Monthly Energy Review {December 1980), p. 90. These data
overstate the inelasticity of petroleum demand at any one
point in time since demand has been increasing { the demand
curve was shifting to the right), Another factor contributing
to the relatively high rate of oil consumption has been the
price controls which assured gasoline to U.8. and Canadian
consumers at less than world prices.
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(three to four years) and -6.4 in the longer run, Thus,
a price hike of 1 percent would result in a decrease
of 1.9 percent in quantity demanded in three to four
years and a 6.4 percent decrease in the longer run.?

The supply of grain is also relatively elastic. On the

12The Demand for United States Farm Oulput, reprinted from
Food Research Institute Studies (Stanford, California: Stan-
ford University, 1967), pp. 360, 363.

basis of real prices, Peterson found that a 1 percent
increase in the real price of farm products leads to an
increase of about 1.5 percent in total world output.’®
Similar results have been observed in the United
States. For example, one study found that for each

13Willis 1.. Peterson, “International Farm Prices and the Social
Cost of Cheap Food Policies,” American Journal of Agricul-
tural Economics (February 1979), pp. 15-16.
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1 percent increase in price, crop output would rise
about 1.5 percent in the long run.¢

Given the elastic export demand for and an elastic
world supply of grain in the long run, the effective-
ness of a U.S.-enforced grain cartel in increasing profits
to U.S. farmers or to the nation for more than a year
or two is unlikely. In the longer run of four to five
years, such a cartel would be disastrous.

Similar Policies Have Failed in the Past, . . .

The United States has had some experience with
cartel-type policies in the farm sector. Production
restrictions and commedity loan programs have been

HWLuther G, Tweeten, Foundetions of Farm Policy {Lincoln:
University of Nebraska Press, 1970}, p. 244.
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used since 1933 to raise farm prices and increase re-
turns to U.S. farmers for a number of major exported
crops, such as wheat, cotton, tobacco and rice. These
programs were successful in increasing farm profits
for a few years. The higher price of these commodities
increased profits to the U.S farm producers and for-
eign producers, and food prices to U.S. and foreign
consumers. However, these farm production control
and price support programs have been considered
failures by many people over the long run.?®

The United States accounted for 62 percent of world
cotton exports and its share of world cotton produc-

158ee, for example, George Leland Bach, Economics: An Intro-
duction to Analysis and Policy, 8th ed. { Englewood Cliffs,
New Jersey: Prentice-Hall, Inc., 1974}, pp. 282-303,
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tion had risen slightly during the 10 years prior to the
adoption of these programs for cotton in 1933 (table
4). Following the adoption of the cotton program, the
United States became the residual supplier of cotton
(as OPEC has become the residual supplier of oil).
Other cotton-exporting nations such as Mexico, Peru
and Egypt sold all of their cotton output at the higher
world prices, while the United States exported the
remainder of world imports. The higher world cotton
price predictably induced other nations to increase
cotton production and induced consumers to increase
their use of cotton substitutes such as rayon and other
synthetic fibers.

The higher price likewise induced U.S. growers to
increase domestic cotton production. Production con-
trols were necessary to limit output to domestic con-
sumption and export levels at the fixed prices. As a
result of this program, the U.S. share of world cotton
production declined steadily, dropping from 56 per-
cent in 1930-32 to 42 percent in 1940-42, 36 percent
in 1950-52, 31 percent in 1960-62 and 20 percent in
1970-7%. Exports declined from 84 million bales in
1930-32 (62 percent of world exports) to 4.4 million
bales in 1952 (36 percent of world exports).2®

The International Wheat Agreement, initiated in
1949 and renewed at intervals until 1965, resulted in
an organization that included both net-exporting and
net-importing nations.”” The stated purpose of the
agreement was to stabilize the price and quantity of
wheat in international trade. Originally, each exporter
was to furnish a specific quantity of wheat for export
and each importer to purchase a specific quantity. The
organization soon evolved into a cartel with the United
States and Canada as the price leaders. The United
States supplied the residual wheat demanded at the
specified price. The cartel broke down in 1964, when
the United States decided to regain the Japanese mar-
ket captured earlier by the Canadians. Although U.S.
production controls and price supports to farmers were
maintained, the breakdown of the cartel and a reduc-
tion of U.S. wheat prices were quickly followed by
accelerating U.S. wheat exports. U.S. wheat exports
through commercial channels had averaged 141.2 mil-
lion bushels per year during 1955-59, 12 percent of
total world wheat exports. By 1964, when the cartel
was dismantled, such exports totaled 157.7 million

18008, Department of Agriculture, Statistics on Cotton and Re-
lated Data 1920-1973 {GPO, 1974), pp. 40 and 49-50.

178ee Alex McCalla, “A Duopoly Moedel of Wheat Pricing,”
Journal of Farm Economics { August 1966), p."711. The U.S.
wheat surplus that could not be sold at the established price
was transterred to the less-developed nations through major
government subsidy programs.
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bushels, only 9 percent of world wheat exports. By
1970, such exports had risen to 508.0 million bushels
or 26 percent of world wheat exports,?8

A grain cartel composed of a number of the major
grain-producing nations might increase profits from
grain exports for a somewhat longer period than the
U.S. could acting alone. However, within a few years,
demand for the cartel-produced grain would become
more elastic, profit from grajn sales by the cartel
would decline sharply and the problem of allocating
production among the nations would become more
intense.

. « . the Potential for Punishing
OPEC Nations Is Limited . . .

A U.S.-sponsored grain cartel will not succeed in
punishing OPEC because there is a relatively small
demand for grain imports in most OPEC nations. In-
comes in some OPEC nations are sufficient to pur-
chase large quantities of grain. Most OPEC members,
however, have relatively small populations and/or
small per capita incomes and, hence, relatively
small demand for grain; those with large populations
such as Algeria, Indonesia, Iran, Iraq and Nigeria
have relatively small incomes per capita, and grain
demand is relatively small because of low income
(table 3). In contrast, Saudi Arabia with a population

18U.8, Department of Agriculture, Agricultural Statistics, {GPO,
1966 and 1972).
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of 9.3 million and an income per capita of $6,089
has both a relatively large population and high in-
come per capita; Venezuela, with a 145 million
population is likewise not far behind Western
European nations with per capita income of $2,772.

Commercial demand for imported grain by the
group is a relatively small portion of the world total
In 1978, the OPEC nations consumed only 39 million
metric tons of grain, less than one-third of U.S. con-
sumption, and they produced almost three-fourths of
their consumption domestically, importing only about
16 million metric tons. At this level of imports, the
approximate grain price that a cartel would have to
charge in order to offset the wealth transfers achieved
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by OPEC would be astronomical. U.S. petroleum im-
ports from the OPEC nations totaled about 1.8 billion
barrels in 1980, which cost about $34 per barrel and
totaled about $54.4 billion. In 1973, prior to the car-
tel, imports from OPEC totaled about 1.1 billion bar-
rels, which at $2 per barrel totaled $2.2 billion. Ex-
cluding the impact of inflation, the cartel gained $52.2
billion in revenue from its petroleum sales to the
United States alone.

In early 1973; a bushel of wheat and a barrel of
petroleum were selling for about the same price ($2);
hence, if a food cartel attempted to maintain this
relationship, it would require a wheat price from the
OPEC nations of about $34 per bushel or about eight
times the January 1981 average of $4.21. The 16 mil-
lion metric tons of grain imports (588 million bushels)
by OPEC (assuming it was all wheat and all supplied
by the United States) totaled only $1.2 billion in reve-
nue at the 32 per bushel price. Even at $34 per bushel
and with no change in bushels purchased, revenues
would total only $20.0 billion. Thus, the gains from
the grain cartel ($20.0 billion - 81.2 billion} of $18.8
hillion would still be less than two-fifths of the OPEC
revenue gains of $32.2 billion ($54.4 billion - $2.2
hillion). To offset this level of OPEC gains would
require a wheat price in excess of $100 per bushel.

Furthermore, if the objective of the grain cartel is
to offset total OPEC gains, it would require an even
higher wheat price. Assuming that 83.4 percent of 1980
OPEC petroleumn production was exported (the same
percent as in 1978}, exports would have totaled 8.24
billion barrels. At 334 per barrel this equals $250.2
billion in revenue compared with 9.42 billion barrels
at $2 per barrel or $18.8 billion in 1973. This differ-
ence in QOPECTs revenue of $261.4 billion would re-
quire a wheat price to OPEC of $445 per bushel.*®

... And a U.5. Grain Cartel Would
Couse Famine in Some Nations

One factor generally ignored in a discussion of an
anti-OPEC grain cartel is its impact on the well-being
of the non-OPEC world, especially the less-developed
areas. As this nation has recently discovered with its
Russian grain embargo, it would be futile to attempt
to sell grain only to the OPEC nations at cartel prices.
If a U.S.-sponsored grain cartel sold grain at lower
prices to non-OPEC areas, the OPEC group would
buy the grain from these other nations at a lower

193¢ iddle East Oil, p. 26; U.5. Department of Agriculture, U.S.
Wheat Industry, Agricultural Ecengmic Report No. 432
(August 1979}, pp. 51-52; and Monthly Energy HReview.
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price while reducing their purchases from the grain
cartel.

There are only two ways to deal with this problem.
One way is to have a grain cartel consisting of all
non-OPEC nations of the world. But just as with the
ail cartel, every nation, especially the less-developed
ones heavily affected by OPEC price increases, would
have a tremendous incentive to remain outside the
cartel. They could then sell the OPEC nations all
their wheat at a price slightly below the cartel’s price.
The other possibility of a successtul grain cartel, even
in the short run, is for a few mnations to somehow
limit total world exports. This policy would cause
starvation and famine in many non-OPEC nations.
Although OPEC has largely ignored its impact on the
well-being of non-GPEC nations, this is not an accept-
able political possibility for the United States.

SUMMARY

Forming a grain cartel to retaliate against OPEC’s
oil cartel would be ineffective. The OPEC cartel has
been successtul because of special supply and demand
conditions for petroleum, which assured an increase
in profits to cartel members when production was
restricted.

A grain cartel composed of the United States alone
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or the United States and a few other leading food-
exporting nations would not succeed. Although it
might raise world grain prices and increase profits to
the cartel members for a year or two, the higher
prices would soon lead to increased production in the
rest of the world and sharp reductions in the quantity
of grain exported by the cartel] members. Hence, reve-
nue to the cartel would soon decline to less than pre-
cartel levels.

Moreover, the United States and other nations have
had unfavorable experience with cartel-type farm ex-
port programs. Attempts to maintain cotton prices at
artificially high levels after 1932 resulted in reduced
exports as the United States became the residual sup-
plier, while other producing nations profited from our
production contro] and price support programs. Simi-
larly, the International Wheat Agreement collapsed
under increased competition by member nations.

Another factor limiting the ability of a food cartel
to punish OPEC is that a food cartel cannot be effec-
tive without doing great injury to people in less-devel-
oped mnations. Attempts to provide less-developed,
non-OPEC nations with food on more favorable terms
than the rest of the world would result in reshipment
to OPEC members, thereby nullifying the objectives
of the cartel. A food cartel would, thus, reduce food
supplies for the near destitute masses of people in the
less-developed nations.
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