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Abstract:

This study is a review of the export market for Montana wheat. It develops a procedure for determining
the amounts of wheat by class that have been entering the export market, and then reviews the world
export market for wheat and specifically examines Japan’s market position.

A market share analysis is used to look at the reasons behind the United States’ changing shares of the
world, Asian, and Japanese markets. This analysis defines three effects (size of market, competitive and
distribution) and breaks out portions of market share changes attributable to each. Analyses included in
this study showed changes in size of the markets to be the dominating effect regarding United States
market share changes.

An elasticity of substitution approach was used to further analyze the Japanese wheat import market.
Values of elasticities of substitution which showed price ratios of competing wheat imports to be rather
important in determining the quantity ratios were found. Price elasticities of demand were derived from
the elasticity of substitution values. Resultant values provided a value of -4.159 as the elasticity of
Japanese demand for United States hard wheats, -3.439 as the elasticity of Japanese demand for all
United States wheat, and -1.466 as the elasticity of Japanese demand for United States hard and
semi-hard wheats.
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. ABSTRACT -

This study is a review of the export market for Moﬁtana Whéat. It

'develqps a procedure for determining the amounts of wheat by class that

have been entering the export market, and then reviews the world export
market for wheat and specifically examines Japan's market position.

A market share analysis is used to look at the reasons behind the.
United States' changing shares of the world, Asian, and Japanese mar-
kets. This analysis defines three effects (size of market, competitive
and distribution) and breaks out portions of market share changes
attributable to each. Analyses included in this study showed changes
in size of the markets to be the dominating effect regarding United
States market share changes., .

An elasticity of substitution approach was used to further analyze
the Japanese wheat import market. Values of elasticities of substitu-
tion which. showed price ratios of competing wheat imports to be rather

important in determining the quantity ratios were found. Price elastic-

ities of demand were derived from the elasticity of substitutien values.
Resultant values provided a value of -4.159 as the elasticity of Jap-
anese demand for United States hard wheats, -3.439 as the elasticity of

Japanese demand for all United States wheat, and -1.466 as the elasticity

of Japanese demand for United States hard and semi-hard wheats.
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Chapter 1
INTRODUCTION

This study is primarily descriptive in nature. It relates Montana's
wheat economy with the world market for wheat and specifically with the
Japanese portion of.this market. The flow of wheat between Montana and .
Japan links dissimilar cultures diﬁided by miles of ocean. Nearly five
thousand of these mi;es separate Montana's vast and prolific wheat pro-

duction areas and Jépan's more than 103 million consumers of this wheat.
I. HISTORY AND OBJECTIVES

‘ﬁheét.occupies a niche in the histories of both Montana and Japan,
but only reéentiy has it beéome a silent‘ambassador.linking.the two.
The first record of wheat production in Montana was in the Bitterroot
Valley'near St. Mary's Miésion. Father DeSmet brought the seed to
Montana in 1842 and taught the Flathead Indians to plant and harvest it.
In 1845 Father Ravélli imported a pair of millstones so the mission
could make its oyﬁ sacramental bread. The gold rush brought an influx
of ﬁiners'to the state and with them came a large démand for food.
Since the territory lacked an agricultural base nearly all étapies were
imported from the east via the Missouri, or from the south by land from
Utah. In 1862 flour sold for a dollar a %ound in Bannack, and }n 1864
a bad winter in Virginia City forced the price of flour to.$150 a hundred.

By 1866 many people had begun fdarming in the mountain valleys of the
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state. On September 15, 1866.the "Montana Post" stated that 300,000
bushels of wheat wetre ralsed in the Montana Territory during the season.
This crop wﬁs primarily produced in the irrigated valieys of the Gallatin,:
Bitterroot, and Madison rivers. By 1870 Montana had seven flour mills,
and wheat produgtiog was given as 177,535 bushels of spring and 3,649 |
bushels of winter wheat. Imports of flour to the state Qeré continued
‘until into the 1870's and in fact, the "Salt Lake Choice" flour was
commoﬁly preferred to Montana f;our. ~Prices in 1870 were at $11.00 per
hundred for "Salt Lake Choice" and $9-9.50 per hundred for Montana pro-
duced "Gallatin xx".l |

While Bannack and Virginia City were flourishing, Japan was still
trying to4evolve from being an isolated feudal state. 1In 1854 Commodore
Matthew Perry entered into an agréement with Japan providing for the
beginnings of trade between Japan and the United States. It wasn't
until March of ;857 that an American consul-general to.Japan, Townsend
Harris, signed an agreement which opened Japanese ports to international
commerce for the first time since the 1636'3. At ‘about the same time
that Bannack was in its first year new trading facilities were being .
built in the fishing village of Yokohama, which now handles over one-
third of Japan's imported wheat.

Many changes have transpired since these nearly concurrent beginnings

‘1870 (Missoula: Dunstan!Printing and Stationery, 1918), pp. 4-11.
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6f‘Moﬁténa wheat production and Jgﬁénése foreign ;rade, Jdpan's economy
is now nearly tétally dependent oﬁ foreign commerce,.of which ﬁontana's
wheét sﬁipﬁehts make up only a small portion. In Montana wheat production
has moved from the irrigate& mountain.valleys to the dryland plains areas
of the stéte énd has grown from the 181,000 bushels in 1870 to over 104
million busheléiin 1973. Millers in Salt Lake City now import Montana's
hard Wheétslto blend with their local production to strengthen their
-flours; _Montana; far from the early position of a net wheat importer,
now shipé over 75 percent of its production gut of the state.
. Whéat eprrts ﬂave become very important to Montana, Since 1965

) incfeaséd amounts of wheat have ﬁoved from this state to the West Coast
exbort facilitiés. Data collected for.this_study indicates that during
the 1972 crop year over 95 million bushels of wﬁeat moved westward out
of the state with about 21 million bushels moving into domestic milling
channels while the remaining 75 million bushels moved into the export
market. This amounts to over 75 percent of the 1972 crop year production
which is being exported.

Because of this importance, Wheét_exports from Montana recéivé
major emphasis in tﬁis study. Specifically, the objectives of this
study areﬁ

(1) To determine the amounts of Montana spring and
~ winter wheat which are entering the export mar#et.,-

o

(2) - To review the world market for Wheap exports.
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" (3) To examine the United States position in the

Japanese wheat import market bv.means of an

eiasticity of substitutionoapproach. | {

Accomplishment of the first objective involved data coilection
from both prirary and secondary sources to arrive at aﬁ estimate of'
Montana's wheat exports. The fulfillment of the second objective
included‘s general description of,the world wheat market, and utiliz-
ation of a market shere analysis of United States exports. To determine
the elasticity of substitution between wheat exports from the United
States and exports from competing exporters in the Japanese market,
Least squares linear regression was run using quantity tatios as
dependent variables, and price ratios as independent variables.

Since much of this study coﬁcerns Japanese wheat importation, the

remainder of this cﬁépter will review the history and procedures of.

Japanese wheat imports.
II. THE JAPANESE MARKET FOR WHEAT

Japan constitutes a major market in world wheat trade. 1In 1972,
the only country which imported more wheat than Japan was the U.S.S.R.
Since 1950 Japanese wheat imports have grown from aroond 60 million-
bushels to over 180.ﬁillion bushels in 1972. Over the last ten years,
Japanese imports have grown‘by over 50 million bushels. In 1972

Japan's imports accounted for 8.3 percent of the total world trade in
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whéat and wheat flourf This is a larger percentage than was imborted
by all of North and Central America (3.5 percent) and is close to the
percentages imported by all of South America (9.4 percent) and Afriéa‘
(10.5 pércent). Unlike many importers of -United States wheat, Japan's
purchases are entirely for cash. The last United States concessionai
sales to Japan occurred in 1959.

Japanese wheat imports have shown a changing composition both in
terms of source of imports and types of wheat purchésed. The United
States, Canada, and.Australia have been the major suppliers of wheat to
Japan, together accounting for over 95 percent of the total. 1In the
late 1950's and early 1960's, Canadé was the major expoxtef, accounting
for 45 to 55 percent of Japan's import needs, Since 1962 the United
States has provided the most wheat with 40 to 60 percent of the market.
Canada's sharé has drépped as low as 22 percent with Australia providing
from 10 to 30 percent of Japan's import needs.

Recent policy adopted: by the Japanese government regards attempts
to diversify sources of imports. Other countries which have sold wheat
to the Japanese include France, Bulgaria, U.S.S.R., Argentina, and South
Africa. At most the combined exports of these countries have accounted
for only 2.3 percent of any one year's total purchases. In 1972, pur-
chases from Argentina and South Africa amounted to 1.8 percent of the

total. In late 1972, Japan and Australia agreed to attempt to stabilize
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wheat trade at a level of 44 million bﬁshels per year.2 This will pro;
- bably lead to anlpss iﬁ market share for Australia.

Soft wheats were the primary types purchased in the late 1950'5;
but since have been replaced by the hard wheat types. Most réceﬁtly,
Japanese wheat impor;s havé consisted of approximately 50 percent hards,
35 percent softs, 12 percent semi-hards, and 1 percent durums. . This. can
be seen in Table I which shows the percentages of each type of wheat
purchased by Japan for the last fifteen years. The hards increased in
‘ usage over ﬁhe ﬁeriod, but have not showﬁ appreciable growth lately.
Purchases from the United States have also shown some change in makeup.
furchéses of hard red winter or&inary proteiﬁ wheat have decfeased in
proportion while there has been some increase in purchases of the higher
protein content hard red spring. Table II shows percentage-breakdowns
by protein content of United States hard and semi-hard whea; exports to.
Japan for the fifteen year period from 1958 to 1972, Though high protein
wheats haﬁe gained increased usage lately, the 11.5 and 13.0 percent
protein hard winters still are most in demand.

The.Japanese have used wheat for cakes and noodles since ancient times
but only recently has‘it rivaled rice as a major staple foad. Japan's

domestic wheat production consists of soft to semi-hard wheat and is

2United States Deﬁartment of Agriculture, The Agricultural Situation in
‘The Far. 'East and Oceéania = Review 0f£-1972 and-Qutlook for 1973, Economic
Research Service - Foreign 353 (Washington: Govermment Printing Office,
1972), p. 9.
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TABLE I
COMPOSITION OF TOTAL JAPANESE WHEAT IMPORTS

(Numbers are percentages of total Food Agency imports)

Year/Type Durum Hard Semi-Hard Soft
1958 2w A 339 21.2 45,5
1959 gt 39.0 19.1 41.9
1960 o 250 38:1 24,7 37.2
1961 ATl 42.2 21.8 36.0
1962 R 39.2 25,8 35.0
1963 g 38.9 22.8 38.2
1964 42.4 24,9 32.6
1965 226 46.9 2245 28.0
1966 Q.6 50.0 20.4 29.0
1967 0.7 44,2 2145 33:6
1968 0.6 52,8 1259 339
1969 150 52.8 12.8 33.4
1970 10 50.9 1250 36.1
1971 1.0 52.9 10.9 DL
1972 0.9 50.8 L2eZ 36.0

Source: Calculated from figures released by the Japanese Food Agency.




PROTEIN CONTENT OF UNITED STATES HARD AND SEMI-HARD
EXPORTS TO JAPAN BY PERCENT FOR 15 YEARS
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TABLE II

(Numbers are percentages of United State hard and semi-hard exports)

Year/Type
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1972

Source:

DNS(14.0) DNS(13.0)

3233

DNS HW(13.5)

HW(13.0) HW(11l.5)

4

2ol

5.4

158

7

14.

1l

24,

23,

32,

38.

29,

0.3

21,

h 17 &

33

34.

36.

41.

30.

30.

32.

32,

38.

35.

60

7

9l.

63.

47.

37.

35.

31.

24,

22.

26.

22.

195

23,

19,

.6

9

HW ORD.

39.4

14.4

35.7

26,3

29.5

17 .7

21.5

22+6

18.0

13.0

10.1

11.8

Calculated from figures released by the Japanese Food Agency.
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primarily used for making Japanese noodles. Nearly all of this wheat
is red winter, but a small amount of spring wheat is also produced.
Total production is decreasing and in 1972 was only 1d million bushels |
compared to about 60 million bushels ten years ago. The sharp decrease
in wheat production reflects a lower rate of return for wheat than fof
rice.and cash crops, and a high rate of lgbor migration from>farms to
cifies and from agriculture to industry.

All wheét:is grown under a contract system with the government.
Wheat production has beén under some type of government.control since
;939'whén tﬁe economy began gearing itself for war. Since 1952 an
indirect control system has been in effect whereby the govermment pur-
chases ali productioniwithout restriction as to total amount in response
to applications ffom_producers. About 60 percent of the domestic pro-
duction is purchased by the gévernment'while the remainder is retained
for home consumption. The governﬁent then resells the wheat at a loss
‘to the millers. For example, in 1967 the government purchased domestic
wheat for $3.96 per bushel and resold it for $2.45 per bushel. Even
with this price support Japanese farmers cléim that costs of production
‘are mot being méf.

Wheat was supplied to the Japaneéelpeople in post war days as a
semi-compulsory éubstitute for rice.l Until 1957 wheat consumption
fluctuated according to the rice supply. However, since 1957 wheat
‘ consumption has been increaéing on both a per capita basis and in terms

of total demand}: Wheat flour was introduced into their school lunch
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program in 1950 in the form of bread with the donation of wﬁeat by the
United States. Continuation of this lunch program with .purchased whéat
has helped familiarize a whole generation of Japanese children with
Ibread usage. Present Japanese wheat flour usagé consists of 38 to 40
percent noodles, 30 to 32 percent bread, 14 to 15 percent confectionefy
aﬁd-l4 to 15 percent.other uses including industrial and home usage.
Flduf~f6r bread, confectionery and miscellaneous use is‘showing some
increase, while flour'uged for noodles is decreasing. Table III shows
the recent flour usage t?ends in Japan.

The increasing-consumption coupled with the decreasing domestic
_produétion has resulted in increased imports. Wheat imports are re-
stricted and completely controlled by the government. Under the law,
the Japaﬁese Food Agency controls the purchases and sales of all wheat
including domestic ﬁroduction with the exception of a small amount im-
ported under the improvement trade sysfem@ Purchases under the improve-
ment trade system (also known as 'Free Wheat' purchases) are all processed

and re-exported. The purpose of the system is to promote exports and

contribute to imprévement of the balance of payments. Free wheat purchases

-generally amount to less than 5 percent of Food Agency ilmport purchases.
The Food Agency grants import permission to approved importers who
actually negotiate with the exporters. As of April 1, 1971 there were
31 such iméorting companies. Each importer is allotted a sﬁare which
may be hcreased each half year if thé imborter can sell wheat to the

Food Agency at a cheaper price than expected. At the beginning of
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TABLE III
JAPANESE OUTPUT OF WHEAT FLOUR FOR SPECIFIC USE

(Numbers are percentages of total usage)

Fiscal Year Bread Noodles Confectionery Industry Other Uses

1955 32.1 42.0 13:3 1236

1960 3243 43.2 13.3 35 YA
1965 335 39.2 13.5 3.3 10.5
1966 32.0 40.0 14.0 33 1067
1967 33.8 38,5 14.1 2.8 1143
1968 322 39.8 14.3 247 4140
1969 33.7 383 14.2 3.4 10.4
1970 33.0 38.3 1357 3.1 1130

Source: Wheat Associates USA, Wheat Importation and Marketing in Japan,
National Food Life Improvement Association, 1971, p. 43.
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gach month the Food Agency announces the classes of Wﬁeat it e#pects to
pufchase in terms of hard, semi-hard, and soft types fof food and feed
. . [

and the quantity of each class it' expects to purchase. These quantities
‘aré estimafed in advaﬁce by the Agency. Each year ;he Agency éstimates
treﬁds in domestic wheat consumption and determines the imports necessary
to cover the shortages betweep domeStic-producfipn‘and consumption.
Monthly revisions are made, and decisions as to necessary. imports by type
are made frpm the revised projections. Purchase is made each month in
order that the amount will match the mopthly demand plus a determined
amount of reserve stocks,usually the equivalent of'the demand .for two or
fhree months. H

The importing companies, each afmed with a knowledge of the month's
requirements, then obtain price quotations from thé various exporters.
.These prices are.then relayed to the Agency. The Food Agency examines
the offers presentgd and studies those that fall within a preset con-
fidential pqrchasé price range. - After comparing the purchase prices
with the government selling brices for each class, the Food Agency
decides to purchase those wheats whose prige is most favorable to them.
In some éases, the Agency makes itS'purchaée aecisions on the basis of
- domestic demand fpr wheat df the respective classes.

The Food Agency resale priée is usuélly 10 to 20 percent above the
impert pricé; The resale price differentials between classes have
recently been adjusted to reflect the price differentials in the inter-

‘national market.. In 1967, the Food Agency purchased hard winter (11.5)
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for $2.19 per bushel and resold it to the Japanese millers for1$2.65

per bushel. This amounted to approximately a 13 percent markup. This
' ﬁrocess of.selling wheat to the millers above the import priceée is knoﬁn
as "skimming." It'has the same effecf on government revenue as_would
the levying of an import tariff. The amount received from "skimming" is
equivalent fo a tax which the processors must pay when they purchase
foreign wheat. Despife the finan;ial gains to thé'government with
imborted wheat the total wheat transactions (purchases and sales of both
imports and domestic production) result in a net loss.

Thefe has been some talk of liberalizing tﬂe wheét import system
in Japan. If this liberalization resulted in direct purchasing by the
flour mills, and elimiﬁation of the Food Agency resale prices, increased
wheat imports Wouid probably result. But, even without this hypothesized
1iberalizatioﬁ, Japan'W111 remain an important mafket for United States

and hence, Montana wheat.
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Chapter 2
EXPORTS OF MONTANA WHEAT

Montana's abundant production of wheat has resulted in heavy
exports of this valuable commodity. Wheat moves from the state to
market facilifies to the east and to the west. There are ﬁajor,grain
market faqilitiés located in Minneapolis agd Duluth and in Seattle and
Portland which receive Montana wheat destined for export. The ports to
- the west of Montana are of greatest importance to the state's wheat
industry. Wﬁeat ﬁovement studies showed that in the 1966 cr&p year 77
. percent of the wheat which moved from the state was destined for West
Coast ports, while only 17 percent went to the east. The two latest
"Montana Wheat Summaries" show that for the full year of 1973, 96.2
percent of Montana's out of state wheat shipments went west while only
‘3.3 percent went east.l

Due‘to the major,impo?tance of the West Coast market to Montana's
Wheat expotts gnd the lack of data on eastward shipments, this study is
concerned only with the westward movement of Montana wheat and the
amounts of this movement which eventually reach the export market. To
obtain these figures an estimation procedure was used which provides

for a breakdown between hard red spring and hard red winter wheats.

1Montana Department of Agrlculture, ‘Montana- Wheat. .Commission and Statls—
Reporting Service, USDA, Montana: Wheat ‘Movement - Summagz, December 3,
1973, nMarch427 1974, pp. 10-13. :
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Most gtudies, thpugh acknowledging the basic non-homogeneity of wheat,
plead lack of data as the reésoq they proceed to treat wheat as a homo-
geneous commodity. |

Montana %heat production is made up of hérd red winter.
and hard red spring but also is composed of some white and dﬁrum pro-
duction. Table IV shows ﬁontana wheat production‘by class since 1957.
Théugh white wheat is not separated in these figures there is some
produced west of the Continental Divide in Montana, and this production
is included in har& red winter figufes. |

- The most.réliable estimate of white wheat production in Montana
is apprqﬁimately 1 million bushels in 1972. Seeded acreage of white
wheat was larger by 4,000 acres in 1973 than in 1972, but reliable yield
estimates are not yet available for 1973.2’3 Since white wheat pro-
duction is relatively small,'and reliable records are not available, the
export estimation procedurg did not attempt to determine Montané e#ports

of white wheat. What little there may be will be included in hard red

winter export estimates.

2Montana Crop and Livestock Reporting Service, Montana Wheat Varieties -
1972 Crop, Helena, MT, August 1, 1972, p. 4,

L)

3 , Wheat Varieties — 1973, Helena, MT, August 9, 1973, p. 2.
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TABLE IV

WHEAT PRODUCTION IN MONTANA BY CLASS
(million bushels)

Year Hard Red Hard Red Durum Total
1957 29.0 46.2 8.7 83.8
1958 36.5 64.5 0.8 101.9
1959 32.0 44.3 1.7 78.0
1960 29.7 45.9 3.7 79.4
1961 13.5 39.1 1.4 54.0
1962 35.2 37.1 7.0 79.3
1963 39.6 49.2 3.6 92.3
1964 37.3 52.3 4.2 93.7
1965 34.8 67.5 3.0 105.3
1966 31.7 64.3 3.7 99.7
1967 30.4 84.2 4.6 13951
1968 31.5 86.6 7.7 1259
1969 29.8 60.1 6.9 96.8
1970 40.2 41.8 3.1 85.2
1971 53.5 54.8 3.7 112.0
1972 46.3 48.3 4.2 98.8
4973 41.9 58.1 4.1 104.2

Source: United States Department of Agriculture. Montana Department of
Agriculture and Statistical Reporting Service, Montana Agri-
cultural Statistics. Vols. XI-XIV.
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L. METHOD OF ESTIMATION

That Montana wheat was eﬁtering the export market has been known
for quite some time, bﬁt the actuai value and amoun£ of these exports
has uptil recently been hard to pinpoint. . The Economic Research Service
of thé’United States Department of Agriculture puBlishes value figures
for the export of Montana wheat. These are developed by means of total
value of United States exports and really give no indication of the
true amount of Montana wheat exports. Thg'Montana Department af Agri-
culture and the Statistical Reporting Servicé, USDA, have only recently
tried to estimate Montana wheat exports. Their estimates are o% total
bushels exported and do not separate wheat by claés. |

The.estimation procedure used in this study relies heavily-on the
facf that hard red spring wheat production is rather localized. North
Dako;a, South Dakota, and Montana are the three largest producers of
hard red spring Wheét and together with Southern Idaho account for
substantiall& all of the hard re& spring supply to the Pacific North-
west. By subtracting the hard red spring wheat shipments to. the West
Coast originating in South Dakota, North Dakota, and Southern Idaho
from the total West Coast hard red spring export figure, the hard red
spring export amount atéributable to Montana Can.be estimated. A sample
of the procedure used is shown in Table V. All shipments from South

Dakota, North Dakota and Southern Idaho can be assumed to be entering
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TABLE V

SAMPLE PROCEDURE FOR ESTIMATING MONTANA WHEAT EXPORTS

FOR THE 1970 CROP YEAR
(million bushels)

Total West Coast hard red spring exports 54,44
(-) ©North Dakota hard red spring shipments to West Coast (-)16.30
(=) 'Idaho hard red spring sﬁipments to West Coast (=) 5.90
(-) South Dakoté hard red spring shipments to West Coast (-) 4.64
Estimated Montana hard red spring ekports 27.60 -
Koo Rk ke Rk
Total Montana shipment to Pacific Northwest 58.49
(+) Total Montana shipment to California +) 3.96
Total Montana West Coast wheat shipments 62;45
(-) Estimated Montana hard red spring exports (-)27.60
(-) Montana wheat milled in Washington, Oregon, Idaho, (-)29.80
California, Montana, and Utah
“(+) Montana wheat milled in Montana +) 6.47
(+) Montana wheat milled in Utah ‘(+) 4.55
Estimated Montana hard red winter exports 16.07
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the export market and not being milled doméstically, since they are
moved under special rail export freight rates. Thus, the hard red
spring eﬁports from Montana are determined.

With the exception of discrepancies caused by possible time lags
between shipping reports from the originating states and the.actual
dates of export, these estimates of 'the yearly amounts shouid_be
reliable. ' Another source of error could include unreliable data from
the originating hard red spfing sources, but this should not be a
major factor in this case.

Estimates of hard red winter wheat exports from Montana are ob-
tained by subtracting from total Montana wheat shipments to the Pacific
Northwest and Califonria the derived hard red spring eiport total and
the domestic ﬁilling use of Montana Wheat.4' Tﬁe following table (Table
Vi) shows.the-Montana hard red winter and hard red spring export estim-
ates obﬁained'by using this procedure.

Hard red winter estimates are subject to more error tﬁan hard
red spring estimates since all of the derived hard red spring gig-
ures are used to egtimate the hard red winter amouqts.' The early

figures used to represent milling of Montana wheat for flour in the

4Exporté from the Pacific Northwest and California are included in the
United States Department of Agriculture classification of Pacific ex-
ports. The specific terminal locations included are: Portland, Kalama,
Longview, Astoria, Vancouver, Seattle, Tacoma, Stockton, Sacramento,
Long Beach, and San Francisco.
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TABLE VI

ESTIMATES OF MONTANA WHEAT EXPORTS
(million bushels)

Year Total Hard Red Hard Red
Spring Winter (1)
1960-61 14.91 1.71 13.20
1961-62 6.00 0.80 5.20
1962-63 20.82 0.83 19.99
1963-64 22.46 3.17 19.29
1964-65 16.62 3.77 12.85
1965-66 34.68 14,50 20.18
1966-67 32.61 19.52 13.09
1967-68 40.31 17.79 22.52
1968-69 43.46 13.73 29.73
1969-70 43.84 11.46 32.38
1970-71 43.67 27.60 16.07
1971=-72 36.90 25.27 11.63
1972-73 75.40 42.76 32.64

(1) These figures would also include any durum exports from Montana.
Estimates of durum exports from Montana for 1967-1973 were made by
subtracting North Dakota West Coast durum shipments from total Pacific
durum exports. Figures before 1967 were unavailable. Montana durum
export estimates in million bushels are: 1967-68 = 0.02; 1968-69 =
0.13; 1969-70 = 0.78; 1970-71 = 1.33; 1971-72 = 1.55; 1972-73 = 1.33.
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Pacific states were obtained from milling industry séurces. These
‘estimates could be subject to efror; however, they were used éince
they were the dnly figﬁres available. All other figureé-used were from -
published sdurces'of from readiiy available and reliable unpﬁblished

sources. >

IT. MONTANA WHEAT EXPORTS

Montana exports of wheat have increased rapidly fromvthe early
1960's to 1973. 1In 1960 Mopténa exported aboﬁt 15 million bushels
compared‘to 75 million in 1972. While 1972 was an abnormal marketing
year because of the "Russian Wheat‘Dealﬂ exports are still dimportant to

the State of Moatana.

A good indication of the increasing importance of the export market

for Montana wheat can be seen when exports as a percentage of total

production are examined. Three distinct periods seem to emerge when

examining these percentages over the last thitteen years. From 1960~1964

exports as a percentage of production amounted to an average of.20
percent; from 1965-1970 (the period immediately following the -advent of-
the inverse freight rates) this percentége grew to about 35 percent,

7

and during the three years of the 70's has averaged 50 percgnt.' In';'

5The raw data used to construct estimates of Montana wheat exPorts-ahd
their sources are presented “in Appendix A, Table 1.
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1972 equrts.qf Mgntana wheat rose to 76 percent of that year's total
Montana wheat production. Though the exporfnﬁigﬁres are nbt'éntirefy,;l
made up out'of current production, these percen;agen pronide a“éood
comparison of exports relative to production. .

The greatest innreage in expofts has occurrgd in hard red spning
wheat. Before 1965 hard’red spring exports were consiétently léss than
5 million bushels but since have grown to more than 25 million busnels
in each nf the last three years. :In 1972 they were estimated - at neariy
43 million bushels.

Hard'fedfwintef exports have shown a slower rate of growth. _Since
1962 they have avenaged 20-25 million bushels, witn 32.38 and 32.64 mii—
lion bushels in 1569 and 1972 as the hignest levels. ' These recent high
levels indicate that the export market is of vital importance to the |
future well-being of the Montana wheat producers.

‘There is some variation in these. estimates of Montana Whéan exports,
One of the causual fac;ofs of this variation was a dock strike in
1971-72 which completely immobilized the West Coast ports. .The strike
began July 1, 1§71, and continued until a court injunction forced a
return to work on October 6, 1971. HoWener, work again ceased on
January 17{ 1972, and was noF resumed until a final settlement ended
the strike action.on'February 21, 1972, The total number of days
covered by the two strike periods was 135.

Total Pacific.Coast exports dropped from the 1970-71 figure of
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214.5 million bushels to 175.6 million- bushels in 1971-1972, a decline
of 38.9 million bushels or 18.15 percent. Hard red spring and hard red
winter wheat exports, those of mgst importance t6 Montana, dropped con-
siderably with declines of 18.8 million bushels apd 14,5 million bushels
respectively, é;mpéred to a drop of only 5.1 million bushels for the
largest class of Pacific exports, white wheat.

A similar drop in total Pacific Coast exports (not reflected in
Montana export figureé) was experienced in 1968-1969 when a drop from
237.1 million bushels in 1967-1968 to 189.4 million bushels occurred.
This dfop, however, was absorbed entirely by a loss of white wheat
exports with slight gains in hard réd spring and haid red winter exports
. during the same feriod. The.cause_iﬁ this case concerned only white
wheat as the Japanese complained of éprout damage and discontinued white
wheat purchases temporarily. Total Pacific Coast whiée wheat exports "
dropped 52.9 million bushels during this period.

Another fluctuatibn which can easily be explained is the sudden
jump in Montana hard red spring expérts in 1965-1966. . On June 11, 1965?
a major freight rate change became.effective,.allowing hard red spring
wheat to reach the North Pacific Coast ports with a subétantially lower
price than previously possible. In order to attract hard re& spring
wheat into the facific exﬁort market, an inverse rate structure was
established. Such a rate structure meant "that prices received iq the

Dakotas for wheat destined for export through Pacific Coast -ports
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'would compare ﬁavorably with prices received for wheat shipped to
Minﬁeapolis." .The inverse rate structure hprovided for>reductions_in
rates up to 25 cepts per hundredweight from-the eastern'Dakotas_aﬁd
Minnesota; most Montana rates, except from the'eastérnmost pointé,
remained the s;me."6 Pacific Coast expofts of hafé red spring immediate-
- ly showed.a marked gain, climbing from 3.8 miilion bushels in 1964-1965 '
to 19.9 millién bushels in 1965-1966 and 25.1 million bushels in-l966;
1967. A steady increase since then (with the exception of the strike
reduced'197l—1972 figures) to a high of 66.2 million bushels of hard
red spring exports from Pacific ports has occurred. The advent of the
inverse freight rate also brought about a large gain in the Pacific
ports' share of total United States hard red spring exports. This.is
shown in Table VII.

For the 1965-1966 and the 1966—1967.years the estimates of Montana
hard red spring West Coast exports are probably higher than aétﬁal, and
correspondingly the estimates of Moﬁtana hard red win?er West Coast
exports are‘prob§b1§ lower than actual. _Thislis because of inéombléte
figures for North Dakota hard red spring movements toithe.Wést'Coést.

The total Montana West Coast export figures for these years wduld not

OMakine Johnson, "Growth of an Export Market: The Inverse Rate
Structure and Hard Spring Wheat," 'Montana Business Quarterly, Vol, 6,
No. 2, Spring, 1968, p. 28. '
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TABLE VII

UNITED STATES HARD RED SPRING WHEAT EXPORTS
FROM THE PACIFIC COAST PORTS

(thousand bushels)

Year Pacific Hard Red Pacific Hard Red
Spring Exports Spring Exports as
a % of Total United
States Hard Red
Spring Exports

1963-64 3,171 6.2%
1964-65 3,768 18.6%
1965-66 19,929 23.9%
1966-67 25,060 21.3%
1967-68 36,782 52.2%
1968-69 38,893 50.7%
1969-70 41,235 46.3%
1970-71 54,444 48.17%
1971-72 35,554 34.7%
1972-73 66,156 34.0%

Source: United States Department of Agriculture. Grain Division -
Agricultural Marketing Service. 'Grain Market News. Various
weekly summaries.
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be affected by the use of more complete data, although'the disparity
'between spring and winter estimates, especially in the 1966véf0§'yeéi,'

would be reduced.

III. COMPARISON WITH OTHER ESTIMATES

=t

The Montana Department of Agriculture cooperating with the Statis-~

tical Reporting Service of the United States Department of Agriculture
has estimated total Montana wheat exports from the Pacific Northwest
since the 1968 crop year. Since they obtain onl& a total figure and
.not class désignatiéns, thgy use a éoﬁewhat simpler procedure thén that
uged in this studfi Table V;II shows a sample of the Mbptﬁna Dep;rtment
of Agriculture's aqd the Statistical Réporting Sérvice, USDA's pracedure
for estimating Montana wheat exports. |
A compafiéon of results for coﬁparabie.yearé obtained'by uéing the
two procedureé illuséréted in Table IX shows fairly sﬁmiléf results.’
This app;oaéh at estimating exports arrives at two different A
figures for the 1970 and 1971 crop year. The column in Table IX titled
"Pacific Northwest".was arrived at by using data from the "Pacific
Northwest Wheat Summary' for détermininé total Montana %hea? shipped to

the Pacific Northwest, which is subétantially the same data as was used

/The 1971 and 1972 estimates are the same since the thesis.procedure
incorporated the milling and shipment figures used by the Montana
Department of Agricultural and Statistical ‘Reporting ngvice._
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TABLE VIII

MONTANA DEPARTMENT OF AGRICULTURE AND THE
STATISTICAL REPORTING SERVICE, USDA'S PROCEDURE
TO ESTIMATE MONTANA WHEAT EXPORTS

(million bushels)

Total wheat milled in Pacific Northwest 29.8
(-) white wheat milled in Pacific Northwest (-)10.4
Total red wheat milled in Pacific Northwest 19.4
(-) red wheat from Pacific Northwest milled (=) 1.5

in Pacific Northwest

Estimate of Montana wheat milled in 17.9
Pacific Northwest

Total Montana shipment to Pacific Northwest

Pacific Northwest Wheat Summary 46.2
Montana Project 54.8
(-) Estimate of Montana wheat milled (-)17.9 (-)17.9

in Pacific Northwest

Estimate of total Montana wheat exports 28.3 36.9

Source: Montana Crop and Livestock Reporting Service. Montana Wheat
Disposition - 1972 Marketing Year. Helena, Montana: March
T 19745




Crog Year

1968
1969
1970
197

1972

Thesis Procedure

42.89
43.33
42.19
36.90

75.40

28

TABLE IX

TOTAL MONTANA WEST COAST WHEAT EXPORTS -~
A COMPARISON OF ESTIMATING PROCEDURES
(million bushels)

Montana Department of Agriculture
and Statistical Reporting Service

Procedure
Pacific Northwest Montana
40.4
47.7
7 o 42.7
28.3 36.9

75.4
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in the thesis estimation method. ihe figures in the column labeleﬁ
Montana were derived by using dgta for total Montana ﬁheat shipmenés
to the Pacific Northwest that was obtained by the Statistical Reporting
Service and the Montana bepartment of Agricuitﬁre. The 1971 figu?es
from the two sources (as shown in the sample procedure in Iabie VIII)
variéd by more than 6 millién.bushéls. '

This comparison of estimation techniques provided a good check of
the reliability of the,total Montana West Coast wheat export figures
obtained by using tﬁé thesis procedure. A check of estimates obtained

for exports by class is unavailable.
IV. FLOUR EXPORTS

All figures so far have dealt only with thé exports of whegtﬂ
Flour exports from the major Pacific Coast ports have amounted to 4.7
to 8.5 million bushels over the iast five years, and undouﬁtedly include
. some whichAwaé originallj Montana wheat.
1Tablé X shows the 1968—1972 flour exports from the major Pacific
ports. Seattle and Portland shipped the most flour duriﬁg tﬁis period,
and San Francisco and Los Angeles were rather small exporters in com-
parison. From 4.5 to 5.5 million bushels equivalent of_flour'were éeﬁf
from the Portland and Seattle ports during fhis time.
The‘only way to obtain some estimate of the amount of Mgntana Wﬁeat

being exported as flour is to use percentage estimates. By applying the:
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TABLE X

FLOUR EXPORTS FROM LOS ANGELES, SAN FRANCISCO,
SEATTLE, AND PORTLAND

(thousand bushels)

Ports 1968 1969 1970 1971 1972
Los Angeles 76.6 23156 510 4.0 (400
San Francisco 648.4 989.4 666.6 166.6 209.2
Seattle 3060.4 304375 »2523,8 ;191830 «"3335572
Portland 2788.1 A244.7 " "13253.4  52576.4 - 31243

TOTAL 6573.4 8509.4 6494.8 4665.1 6668.8

Includes wheat flour, durum flour, and semolina. Expressed in terms
of wheat equivalents - (cwt. flour x 2.283 = bu. wheat)

Source: United States Department of Commerce, U.S. Exports, Series
EA 622. Annual 1968-1972.
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percentage of total wheat exported from ﬁhe coastal areas to the amount
of this wheat that Was'of Montana ofigin, a rough approximation of the
flour exports attributable to Moqtana was: obtained. These eStimates,for‘
the last five year; range from 2.99 to 4.79 millioﬁ bushels. The total
procedure is shoun in Appendii A, Table 2,

Destination of flour exports from the West Coast ports is primérily
to Asian countries. During the last five.years at leas£ 70 percent of
the flour shipped from West hoast ports héd an Asian destination. Total
figures are given in Appendix A, Taﬁle.B.

The major single country destinations and:their five year total
purchases included: South Vietnam, 10.2 million bushels; Korea, 8.7
million bushels; S;i Lanka, 5.4 million bushels; Indonesia, 3.5 million
bushels. No otherlsinglg country- purchased over 1 million Eushels for
the five years. Though flour exports are relatively small in comparison

to wheat exports, it is important that their existence be acknowledged.
V. FINAL DESTINATION OF. MONTANA WHEAT.EXPORTS

Identification of Montana wheat once it leaves the state is Qirtually
impossible. Whe;t from all sources is blended at the terminal facilities,
and though class designatioq and protein content are used ‘to label ex-
ported wheat, all other traces 6f origin are iost, '

Thé only way to aFtain even rough estimates of the final destina-

tion of Montana wheat would be to determine Montana's percentage share
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of.Wést Coast wheat exports and then apportion them.to‘tﬁe final destina-
tions of the Wést Coast exports. This érocedure pfovides.ﬁguwiﬁh crud#-}
éstimates of the final destinétfon of Montana wheat.

Table XI shows fhe West Coast exports of both hard red épring and
hard red winter wheats for the five year period of i967—19f1. Also-
listed are the estimgtés of‘Montana hard rea spring and hard rea winter-
wheat exports for the.same period, and the percentage of the total West
Coast exports that Mentana pfovides.. As can be seen, Montana ﬁas pro-
vided from 28 percent to 71 percent of the West Coast ﬁard red spring
wheat exports and from 30 percent .to 57 percent of the West Coast hérd.

' red winter wheat exports. Montana's éhére of the hard red spring ex- |
port market has shoﬁn some increase while their sharéiof the hard red-
winter export market has shown a slight decline.

Yearly summaries published in the Grain Market,News provide figures

for all West Coast wheat expgrts categorized by coﬁntry of destination,
class of wheat, and type of sale. Table XII shows the major purchasers
of West Coast hard red. winter exports since 1967. These figures in-

clude wheat moved under the following Grain Market News sale program

classifications: Dollar Sales, CCC Credit, Barter, Public Law 480.
Japén purchased all of its wheat through "Dollar Sales",wﬁile most of
the -other countries have participated in a variety of programs.

Japan haé consiétéhtly’been the.largest.ﬁuygr of hard red
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TABLE XI

MONTANA SPRING AND WINTER WHEAT EXPORTS AS A PERCENTAGE
OF WEST COAST SPRING AND WINTER WHEAT EXPORTS

(million bushels)

Crop Year Montana Hard Red West Coast Hard Montana Spring
Spring Export Red Spring Export Wheat Exports as

a Percent of West
Coast Spring

Exports
1967 1779 36.78 48.37
1968 13573 38.89 35.30
1969 11.46 41.24 27.79
1970 27.60 54.44 50.70
1971 25.27 25.55 71.08
1972 42.76 66.16 64.63
Crop Year Montana Hard Red West Coast Hard Montana Winter
Winter Export Red Winter Export Wheat Exports as

a Percent of West
Coast Winter

Exports
1967 22.52 52.67 42.67
1968 29.73 56.78 52.36
1969 32.38 56.63 57.08
1970 16.07 52.30 30.73
1971 11,63 37.83 30.74
1972 32.64 67.01 48.71

Source: United States Department of Agriculture. Grain Division -
Agricultural Marketing Service. Grain Market News. (Various
weekly summaries).
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TABLE XII

INTER EXPORTS FROM WEST COAST PORTS
BY COUNTRY OF DESTINATION

(thousand bushels)

1967 1968 1969 1970 1971 1972
Total All
Sales 52,617 505775 56,732 22, 303 375827 67,014
E1l Salvador e - - 170 143 113
Percent of
All Sales - —— - 0.3 0.4 0.2
Taiwan 74159 6,239 6,149 9,509 4,472 7,842
Percent of
All Sales 13,06 EL.0 10.8 18,2 11:.8 Ie7
India 35757 9,472 15358 - - 2,520
Percent of
All Sales 303 16.7 24 - - 348
Japan 36,684 29,318 37,898 29,861 26,7175 33,700
Percent of
All Sales 69 .7 51.6 66.8 D76l 70.8 203
Korea 4,683 8,071 10,153 8,582 2,970 12,412
Percent of
All Sales 8.9 14 .2 17.9 16.4 148 18.5
Philippines 907 714 672 622 459 898
Percent of
All Sales desil 13 da 2 1s2 T2 e3
U848 Ris - —— - - - 1,938
Percent of
All Sales e - - - - 2.9
Other 1,427 2,961 502 3,558 3,008 7,592
Percent of
All Sales 257 D2 0.9 6.8 8.0 113
Source: United States Department of Agriculture. Grain Division -Agri-

cultural Marketing Service.

summaries).

Grain Market

News, (Various weekly
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winter wheat from the West Coast. 1In 1972 Japan purqhaéed 33.7 million
bushels which accounted for slightly over 50 percent of the hard red.
winter shipped fromeest Coast ports: Fgom 1967 through 1971 Japan's
purchases accouﬁted for from 52 percent to 71 percent of the West Coast
. hard red winter. Taiwan and Koréa'have also consistenély been major
hard red winter purchasers, with each usually accounting for from 10
percent to 20 percent of the total. The U.S.S.R.'s highly publicized
grain purchases had a relatively small effect on West Coast hard red
winter sales. Their purchase of 1,938 million bushels accounted for
only 2.9 perceqt of the total, and ranked them behind traditional pur- X
cﬁasers such as Japan,:Korea, Taiwan, and India. o

Tahle XIII éhows that Japan ;lso accounts for the largest purchases
gf hard red spring wheat of all éountries obtaining West Coast sﬁipments.
The Philippines aré also major ﬁurchasers of hard red spring wheat though
their share has declined somewhat recently. -Taiwan and Korea have also
been consistent purchésers, and in 1972 Bangladesh became a large market.

By applyiné the percentage figures from Ta?le XI to the purch;se
totals in Tables.XII and XIII, the rough approximations 6f the fiqal
destinations of Moptana wheat exports can be obtained. These estimates
are shown in Table XIV. According to these estimates the four countries
which we can assume to bé getting most of Montana's_wheat“ére Taiwan,
Japan; Kore;, and the‘Philippines. _Japan alqng has apparently used an

average of over 20 million bushels of Montana wheat per year.




36

TABLE XIII

HARD RED SPRING EXPORTS FROM WEST COAST PORTS
BY COUNTRY OF DESTINATION

(thousand bushels)

1567 1968 1969 1970 1971 1972
Total all
Sales 36,782 38,893 415235 54,554 35,554 66,156
Bangladesh e — - e - 5,269
Percent of
All Sales —— - - - - 8.0
E1l Salvador 1,060 13521 13413 25226 2,206 1552
Percent of
All Sales 2.9 a8 3.4 4, 6.2 254
Taiwan 1,456 2,011 Lo/ 55 3,081 1,878 3,266
Percent of
All Sales 4.0 Bs2 4.3 Dl a3 4.9
India - - - - - 3,813
Percent of
All Sales - — - —— - 5.8
Japan 12,634 12,449 17,560 28,880 14,607 27,400
Percent of
All Sales 34.4 32.0 42.6 33.0 41.1 41.1
Korea 147 1,442 362 3.501 2,143 3,429
Percent of
All Sales 0.4 8.7 0.9 6.4 6.0 Dok
Philippines 17,042 X4,257 14,171 9,446 8,011 9,417
Percent of
All Sales 46.3 36.7 34.4 17.4 22:5 1452
Other 4,443 7 sad3 5,974 7,310 6,709 12,010
Percent of
All Sales 12:1 18.6 14,5 13.4 18.9 1854
Source: United States Department of Agriculture. Grain Division - Agri-

cultural Marketing Service.

summaries).

Grain Market

News, (Various weekly
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TABLE XIV
ESTIMATES OF THE FINAL DESTINATION

OF MONTANA WHEAT EXPORTS
(thousand bushels)

1967 1968 1969 1970 1971
512 537 393 1,129 1,568
- - - 52 43
512 537 393 TIRLI81 a6l
704 710 488 1,562 1,335

3,055 3,267 3,509 2,922 1,374
3,759 5,977 3,997 4,489 2,709

750 4,960 775 = i
750 4,960 7S — -
6,111 4,394 4,880 14,642 10,382

13:633 15,353, 21,632 9,176 8,230
2Xs764 © 19,763 26,512, 23,818 . 18,612

71 509 101 1,775 1,523
1,998 4,226 5,795 2,367 912
2,069 4,735 5,896 4,412 2,435

8,243 5,033 3,938 4,789 5,694
387 374 383 191 141
8,630 5,407 4,321 4,980 5,835

2,149 2,546 1,660 3,706 4,769
609 1,550 286 15903 924
2,758 4,096 1,946 4,799 5,693

Source: Calculated from Tables XI, XII, and XIII.
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It should be kept in mind that although the countries listed in
Table XIV are the maior users of West Coast qnd hence Montana wheat,
during the period 1967-1973 a total of 35 countries purchased hard red
spring and hard red winter wheat from West Coast ports. Montana wheat
could havg easily ended up in any or all of these countries.

Exports of Montana wheat ané flour have shown tremendous growth
and provide an important source of income to the state. Combined exports
were at their highest level in 1972, possibly excéeaing the 80 million
bushel level for the first time., The primary destination of Montana
wheat and flour exports is probably Japan; but since 1967 a total of
35 countries may have obtained Montana wheat, and 39 countries-may have.-
bouéht flour oﬁ Montana origin.

Asian countries demand the bulk of both ﬁontana wheat and flour -
exports. With the many less developed pountries.in Asia, this market
has éhe potential for greatly expanded. import demand§ for wheat in' the

near future.
VI. MARKET SHARE ANALYSIS

In order to analyze the United States export market‘for wheat it
is important to look at>more than just absolute changes in total exports
from year to year or percentages of markets controlled by the major
exporte£s. Factors responsible for theég changés and the relative

,importénce of ‘each of these factors should also be determined.
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By using this approach,the changes in export shares can be.assessed
and with due caution 1nferences can be.made.about the reasons behind
these changes. |
L. R. Rigaux8 initially developed this model of market share
analysis, applying it to Canadian wheat exports, and later D. C.

9 used the same method to study Australian wheat exports. The

Sprott
basic idea behind this approach is t6 determine a country's change in
export share over a specified time period and to analyze thisiéﬁépgé.'
The chaﬁge, either é loss or a gain, can be separated into,portioné
caﬁsea by three distinct effectg which have been referred to as the

size of market effect, the distribution effect, and the competitive

effect.

Descriﬁtion of Effects

0f the three effects, the size of market effect is the most straight-
forward and easily understood. It simply refers to changes in expdrté
~which are due to a change in the size of the total world market for wheat

and flour exports. This effect is evidehced'when a country's exports

SL. R. Rigaux, "Market Share Analysis Applied to Canadian Wheat Exports,”
Canadian Journal of Agricultural Economiés, Vol. 19, No. 1, July, 1971,
pp. 22- 34

9D. C. Sprott, "Market.Share Analvsis of Australian Wheat Exports
Between 1950-51 and 1969-70," The Wheat Situation, Bureau of Agri-
“cultural Economics, No. 35, July, 1972, pp. 11- -16.
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grow even thougﬁ their market shares in ipdiviaual countries and their
total world market share remains constant. This effect is illﬁétraﬁed."
in Table XV. '

This example and the others in Table XV aésume thatnoniy tﬁe exports.
of Country X are being considered. The ekternal markgt for Counfry X
is composed of only tws sectors, or countries, A and B; who tpgethér
comprise the "overall" market . It is also assumed that Country X has
only one competitor in this export market. |

To.isolate the size of market effect the underlined values (X;é
market share of the individual sectors, and its share in the overa}l
market) are held constant. The rglative'éizes of markets A and B are
also held constant, so that both.Before and after the size of market
effect has been introduced A purchéses one+foufth aﬂd B three-fourths
of the overall total. That which changes is the size of the market,:as
. total overalllimports grow from 1600 to.2000. Because of this growth,-
Country X's exports gréw from 400 to 500. This 100 unit growfh is
entirely due to fhg size of market effect. Couﬁtry X has not improved
its ﬁosition relative to that of its competitor (X still provides 25
percent and the comﬁetition 75 percent of the ovérall markgt) yet its
exports have grown by 100 because the size of the overall market has
increased. . This illustrates a positive'size_of market effegt tﬁough a
négative effect may‘just as 1ike1y have occurred.

The competitive effect may be defihed as the export ioss of géin

for the exporting country because its competitiveness chaﬁggs in giﬁen
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TABLE XV

HYPOTHETICAL EXAMPLES OF THE SIZE OF MARKET,
COMPETITIVE, AND DISTRIBUTION. EFFECTS

Year 1 Total Imports Imports from X Share of X
Market A 400 160 L4007
Isolated Market B 1200 240 .20%
Size of Market
Effect Overall 1600 400 AYA
Year la
1l Market A 500 200 .40%
Market B 1500 300 20%
Overall 2000 500 2%
Year la Total Imports Imports from X Share of X
Isolated
Competitive Market A ..500 200 40%
Effect Market B .1500 300 20%
Overall .2000 500 257%
Year 1b
2 Market A ..2500 250 50%
Market B .1500 450 30%
Overall .2000 700 35%
Year 1b Total Imports Imports from X Share of X
Isolated Market A 500 250 .50%
Distribution Market B 1500 450 .30%
Effect
Overall .2000 700 35%
Year 2
3 Market A 200 100 - ¢
Market B 1800 540 . 30%

Overall .2000 640 32%
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markets as reflected in its mérket sharés. This efféct bécomes zero if
shares:reméin constant or if rises in shares of éomé markets exactiy”
offset declines in shares of ofhers. In the examplerin‘Table XV. the
size of the markets remain constant, the onl& change being the share of
these markets'controlled by Country X. The market share of COuh;ry X
rises from 40 to 50 percent in Market A, and from 20 to 30 ﬁérceht in
Market B. This results in an increase froﬁ 25 to 35 percent for Country
X in the overall market. These increases come,ét the expense of the
competition, whose share of the overall market falls from 75 t0'65-perceﬁt..
Country X's total exports have grown from 500 to 700, resulting from an .’
increase of 50 units in M;rket A and 150 units in ﬁarket B. This 200 unit
increaée is due entirgly to the competitive effect.. Had X's mafket
shares fallen, the competitive effect would have been negative.

The name "competitive' may prove to be misleading,.since it rea;ly
. has little to do with actual cbmpetitive practices within these‘mgrketsﬁ
Embodied within the competitive effect are internal policies of the
importers. These éolicies may well include.discriminatory barriers
agaiﬁst particular importers. Also, many countries establish bilatéral‘,.
or multilateral agreéments which often cover‘ﬁeriodé of more thap.one
year., This makes it prudent to analyze‘fﬁrphér specific market inférmation'
‘before final conclusions about a "competitive" éosition‘are reached.

The distribution effect is caused by a change iﬁ relatiye.impdrtgnce'

in individual importing markets. As a resulﬁ of this."effect an exporting
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country can maintain its market shares in individual importing countries
yet still lose part of its share of the ove;all market due to changes
in absolute quantities deménded by the importers. This‘effect caﬁ pro-—.
bably best be e#plained by use of the example in Table XV.

In this éxgmple the underlined values that remain constant include
X's share in the individual markets and the size of the overall market.
The.changes occur in the relative sizeslof the individual markets
(Market A's share of the overall purchases fails_from 25 to 10 percent,
és Market B's grows from 75 to 90 percent)-and hence in the absolute
amount of imports from X. This in turn causes the market share of X
of the overall market to fall.

The oyerall market share for X has dropped from 35 to 32 percent,
although X has maintained the same share as previously in each of the
separate markets. By contrast, the relative position of the cémpetitor
has improved from 65 to 68 percent because the relative importance of
each market is different than for X and because the rate of érowth differs
in the individual markets. Thus the decline in X's total exports from
700 to 640 is due to a negative distribution effect. . This distribution -
effect has aiso been referred to as a "country" or "direction" effect;

0f the three effecfs mentioned, the distribution effect has probably
received the least attention. While the other two effects can generélly
be noticed,'tﬁe distribution effect is much harder to recognize without

an analysis such as this. Unawareness of the existence and results of
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the distribution effect often causes its burdené»to be qunglyvattributed
to a lack of competitivenéss.

The three gffécts,can'combine With.unfredictable results. They.can
and do move independently and consequentiy‘haVe a differential imﬁact on
a country's exports. Any movement by'one effect can override moveﬁgnts
in the épposite,direétion'by the .other two effects.

Had the three.effecté illustrated in Table XV occurred tﬁgether,
the £otal changes gi&en'in Table XVI would have resulted. Table XVI
also illustrates the form which hencéforth will be used to-show-thé
results of the various market share'analyses. The summafy at the bottom
of Table XVI shows that Country X's total exports gre% by 240 units
over the period. The size of market effect was the cause of 100 units
gain, the competitive effect contributed a gain of 200 units, while_thg
vdistribution'effect was somewhat offsetting as it resulted in‘a 60 unit
loss.,

By separating an exporter's losses or gains into components spécific—
ally attributable to one of the three effects, a bgtter ﬁnderStanding of,
thée reasons behind the.losses or gains can be had. This can ideall&}legd o
to éither policy recémmendations in an attempt to exért é.pdsitivé
influencé on a negative effect, or to réalizgtidns that” the losses (or

gains) are beyond the range of an exporter's'policy decisions,

Selection of Time Periods

This analysis can be used to compare exports for any two jears or.
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TABLE XVI

SAMPLE PROCEDURE FOR MARKET SHARE ANALYSIS

Year 1 Total Imports Imports from X Share of X
Market A 400 160 407
Market B 1200 240 207
Overall 1600 400 25%

Year 2
Market A 200 100 507%
Market B 1800 540 30%
Overall 2000 640 32%
Actual Exports Year 1 Year 2

Overall 1600 2000
400 (A;) 640 (A,)
X's Market Share 25% 32%

X's Potential Exports in Year 2

Year 1 market share (25% x 2000) = 500 (B)
at Year 2 export level

Year 1 individual market shares (40% x 200)

at Year 2 import levels +(20% x 1800) = 80 + 360 = 440 (C)

Gain for X Units Percent
Total Gain (Az—Al) 240 +100

Size of Market Effect (B—Al) +100 +427%

Competitive Effect (A2—C) +200 +837%

Distribution Effect (C-B) -60 -25%
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any two.groups of years. A problem of choice of aépropfiate.years or
périods'of'comparison then becomes apparent. It is impossible to
chobse a base year or base period without arbitrarily creating the'
impression that this base is typical, or in somelcases, an indication
of what shoulé be. This becomes an important consideration since thére
are some years where uncontrollable external effects can alter'tﬁe |
market considerably,

fime periods éhbsen to examine total United.Stateé:Wheat exporfs
tﬁrough.the use of this mérket share analysis were the_periodslof.l950l
to 1952, 1959 to 1961, and 1970 to 1972.10 Use of three year averages -
hglps to ﬁinimize\ény chance of single year aBnormalities. The choice
of the 1970-1972 period posed a prbblem in that to repor£ releyant
1.information recent yéérs' data had to be included yet'these &ears were
rather.abno:mal and hardly "perfect" choices for compafison. Thé 1970
market year followed fairly normal trading patterns, but 1971 wheat -
shipments were disrupted by the United States dock strikes, aﬁd in 1972 .
the United Sﬁétes éhipments skyrocket due to the Russiantwhéat sales and
to an overall inmcreased world demand situation. However, by using the

three year'averagé,.the major fluctuations should be tempered endugh to

10These periods are on a crop year basis, S0 would include July l 1950
to June 30, 1953 and July 1, 1959 to June 30, 1961 and July 1, 1970 to ’

- June 30, 1973.
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give a realistic comparison.

Use of these thrée-time perioés also fifs well into the develoﬁj'
meﬁtal scheme of the Internationéi WheatlAngemen;s. iﬁe 195091952A
period includes the last three years of the 194§‘Internatignal Whéat
Agreement, while thé_l959 to l96l"tiﬁe periqd encompasses all tﬂrge o
vears of the 1959 In£ernational Wheat Agreemént. Though the influ-
eneing effects of the warious International Wheat Agreements wefe
a&mittedlv small, it is nenetheless helpful thaﬁ these years"figurES
used were under the influence of only one specific ag;eement.  This
ad&s a dggrée of‘stébilization to the three yegr‘avérage figﬁre, siqée
the same pfice provisions were in effect for all thieg &ears u;ed in'_

'each case. (Actually though the price miﬁimum.fell 10 cents per year -
under the 1949 Inté;hational Wﬁeat Agreement, the market price stayed

at or above the constant maximum price for the duration of fhe agree4t
ment.) Ihe final period, ;970—1972, inéludes'the bEgiﬁﬁing'of_the

1971 International Wheat'Agreemént and the last of the ill—fatéd 1968
International Grains Arrangement. The International Wheat Agreemenf
had no price pro?isions. and by 1971 all brovisions 6£ the International
Grains Arfangémeht had been scrapped.

For the analvsis of the Asian market only the final two time periods
(1959-1961 and 1970—i972) were used. The.l95051952'period wgé'not used

because of incomplete data. More pronounced changes in the Asian ﬁérket
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occurred during the 1959-1961 to 1970-1972 period than during the
earlier period.

For the Japanese market analysié the 1967 ekport figures'were
compared with the 1972 e%port £igures: Eiports by class éf the thrée :
.major suppliers (United States, Canada, Australia) were available only
for the period 1967 through 1972. To ﬁaintain consistency it would
have been helpful. to use comparisons of the previously mentioned three

year average figures, but the necessary data just was not available.

Analysis of Results.

' World market 1950's vs. 1960's.ll United States exports of wheat and

wheat flour in the 1950's were 388.4 million bushels, and had growﬁ to
629.1 million ﬁushéls-in the 1960's. This growth of 240.7 million bushels
at first glance seems to indicate that the United States pogition has

been greatly improved. ﬁowever, af closer examination it.gan be séen‘
that the world market increased by 595.8 buéhels and had the United

States just maintained their 1950}3 market share level of 40.51 pefcént;
their exports would have grown by 241.3 million bushels, or 0.6 million
bushels larger than their actual growth. The size of market éffect is

then responsible for over 100 percent (100.3) of the United States export

l;For ease of exposition from now on the 1951-53 period will be called
the 1950's, the 1959-61 period will be called the 1960's and the 1971-73
period will be called the 1970's.. Unless otherwise mentioned any figures
given in association with these periods refer to the average of the three
years' totals. :
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gain. This leaves the distrib;tion and the competitive effects to explain
‘the remaining 0.3 percent loss. |

By-splitting.oﬁt the compétitive énd the diétribution effects it
can be seen that they are nearly offsétting, with the competitive effecfrl
accounting for a gain in trade of 48.6 million bushels while the distri~
bution effect accounts for a loss in trade of 49.3 million bushels. A
disaggregated approach for estimatiﬁg the competitive effect in given
markets is repbrted in Table XVII.

This figure lists countries or groups of countries in a localized
area and allows one to see the specific fesultS'of the competifive

effect in each separate area. The classification structure includes:

1. single countries which are themselves important markets,
or which cannot be easily grouped with others;

2. groups of countries which for reasons of economic inte-
gration can be treated as a singular unit (EEC, Eastern
Europe);

'3, collections of countries whose markets are too small to
treat individually. :

An important exception of this classification structure is the
lumping togethgr of all Asian couﬁtries except Japaﬁ., This ‘was done
because a separate similar analysis was done‘solely on the Asian Market.
The EEC classification includes the six original members - France, West
Germany, Italy, Belgium,‘the Netherlands, and Luxembourg. Though the
EEC did not come into existence until 1958, the 1950'3 values include the

sum of the imports -to the individual countries. The 1972 value which




TABLE XVII

UNITED STATES WHEAT EXPORIS AND MARKET SHARES, 1950-52 AND 1959-61
(Figures except percentages are thousand bushels)

1950-52 1959-61
Total U.S. z Total U.S. 2 (3)x(4) 5)=(7)
Market (1) (2) (3) (4) (5) (6) €)) (8)
EEC 215285 110425 51.3 221089 60260 27.2 113396 -53136
United Kingdom 169260 25689 5.2 165238 19291 13.7 25083 - 5792
H.S.S.R. -— - - 2498 —= - —— -—
Other W. Europe 117755 52109 44,2 118132 61032 51.7 52273 + 8759
Other E. Europe -— -— -— 179641 28366 15.8 e +28366
Japan 54849 37618 68.6 100936 35237 34.9 69222 -33985
Other Far East 152106 67547 44,4 332790 187211 56.2 147792 +39419
Near East 22445 10382 46.3 93771 60260 64.3 43778 +16882
UAR 34300 10300 30.0 52287 47216 90.3 15702 +31514
Other Africa 32433 7322 22.6 78926 30351 38.4 17821 +12530
Other N. & Cent.
Am. 67367 26070 38.7 41925 15212 36.3 16225 - 1013
Brazil 51454 19959 38.8 75288 42145 56.0 29204 +12941
Other S. Amer. 33280 15582 46.8 52617 32702 62.2 24735 + 8067
Oceania &
Unspecified 8300 5413 65.2 39500 9847 24.9 25762 -15915
World Total 958833 388425 40.5 1554602 629131 40.5 580493 +48637

Source: International Wheat Council, "World Wheat Statistics," (various issues).
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was used in computing the 1970's average includes the total EEC values
minué individual valués for £he three new member couﬁtries of Denmark,
Irelénd,‘énd the United Kingdom; | |

‘Table XVII shows the sales to each designated area by the United
States in each ‘time period and the total amounts 1mported in each area
from all sources. The percentage share of each market s 1mports éép—
tured by the United States is given in column 3 and 6 Column 7 shows
what the level average sales in each area would have been if the 1§50's
market shares had been maintained in the 1960's period. The sum of the’
figures in column 7 is the total level of exports the United States could
have expected if it had held all market shares ponéfant, or if the‘sﬁm
of the increases equaled the sum of the declines. The difference-betwéen
tﬁe actual United States~éxports in the 1960's and.the sum of column 7
gives the amount of the competitive effect as previously défined. Column
8_(the-difference between columns 5 and 7) giVés the losses or gains in
each area due to rising or faliing market share vaiues.oVef the tiﬁe'
period. |

A summation of tﬁe,results is given in Table XVIII, and the relgtive
‘importance of the three effects is shown. In this comparison 100.3
'percent of tﬁe.change in export levels could be attributed to the size'
of market éffect, while the competitive effect contribﬁted to 20.2 per-
cent of the increase, but Waé more than offset By an adverse diétribution

effect of 20.5 percént.
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TABLE XVIII

COMPONENTS OF UNITED STATES WHEAT EXPORT GAIN

Actual Exports

World: mil. bus.

U8 il bugl,

Market Share %
Potential Exports -
1950-52 market share

at 1959-61 export level

1950-52 Market shares
in individual markets

Gain for U.S.

Total Gain (A2 - Al)

"Size of market" effect
(B_Al)

"Distribution" effect
(C-B)

"Competitive' effect
(A, -C)

IN THE WORLD MARKET

1950-52 to 1959-61

1950-52 1959-61
958.8 1554.6
388.4 (A;) 629.1 (Ay)

40.51 40.47
629.8(B)
580.5(C)

mil. bus. percent
+240.7 +100
+241.3 +100.3
4909 - 30.5
+ 48.6 + 20,2
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A closer look at Table:XVII shows that sizeable losses in market
share ip the EEC and Japan weré more than bffset.by many smallep_gains;
the most significant of which were in the Other Far Eést,,the ﬁAR; ané
Eastern:Europe. These losses and gains in market share are att;ibute&
to the competitive effect.

So in summation, the major influence on the United States expért
market growth §as the increase in the size.of the world wheat'market."
Gains were also attributable to a better '"competitive" posiﬁisn, though
these were only Qne—fifth as large as the gains due to the size of market .-

increase, and were wholly offset by an unfavorable distribution effect. -

World market 1960's vs., 1970's., Total United Stateé wheat and wheat"

flour exports in the 1970's showed a gain of 212.6 million bushels over -
the salés in the 1960's. This was a slightly smallér'gain than the |
240.7 million bushels between the 1950's and the 1960's period, but
still amounted to an increase of 33.8‘percent. The'totalzworld-market
increased by 3.65 percent to 2,122 million bushelé, and conséquently the
total United States market share fell slightly ffﬁm:40,5 percent to 39.7
percent. |
Analyses similar to the two previously presente& give the
results for the 1960's vs. 1970's'comparisons. (Tables XIV and XX)
Oncg again‘it is apparent that tﬁe sizé of market effec; is the
primary force behind the increase in United States wheat exporté. ihis

k

time the size of market effect accounted for a gain of‘229.7 million.-




TABLE XIX

UNITED STATES WHEAT EXPORTS AND MARKET SHARES, 1959-61 AND 1970-72
(Figures except percentages are thousand bushels)

1959-61 1970-72 ;
Total U.S. z Total 1.S. Z (3)x(4) 5)-(7)
Market (1) (2) = (3) (4) (5) (6) (@) (8)
EEC 221089 60260 27.3 . -135183 65037 48.1 36850 +28187
United Kingdom 165238 19921 1251 148593 30093 20.2 17920 +12173
U.S.S.R. 2498 —_— _— 240342 115964 48.2 ——  +115964
Other W. Europe 118132 61032 517 61987 29946 48.3 32047 - 2067
Other E. Europe 179641 28366 15.8 159028 16057 10.1 25111 - 9054
Japan 100936 35237 34.9 187725 103508 55.1 65535 +37973
Other Far East 332790 187211 56.2 510742 215356 42.2 287292 -71936
Near East 93771 60260 64.3 138672 62171 44.8 89111 -26940
UAR 52287 47216 90.3 107917 3711 3.4 97449 -93738
Other Africa 78926 30351 38.5 150834 60444 40.1 58011 + 2433
Other N. & Cent.
Am. 41925 15212 36.3 75766 35568 46.9 27488 + 8080
Brazil 75288 42145 56.0 77934 30534 39.2 43627 -13093
Other S. Amer. 52617 32702 62.2 108358 63273 58.4 67344 - 4071
Oceania &
Unspecified 39500 9847 24.9 19107 9994 52.3 4763 + 5231
World Total 1554602 629131 40.5 2122150 841695 39.7 852523 -10867

Source: International Wheat Council, "World Wheat Statistics," (various issues).
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TABLE XX

COMPONENTS OF UNITED STATES WHEAT EXPORT GAIN

Actual Exports

World: mil. bus.

WS mily buss

Market Share %
Potential Exports -
1959-61 market share

at 1970-72 export level
1959-61 market shares
in individual markets

Gain for U.S.

Total Gain (A2 - Al)

"Size of market" effect
(B-Ay)

"Distribution" effect
(C-B)

"Competitive' effect
(Ap-C)

IN THE WORLD MARKET
1959-61 to 1970-72
1959-61
1554.6
629.1(A1)

40.47
353,8(B)
852.5(C)

mil. bus.

+212.6

$22950

~+10.8

1970-72
2122.2
841.7(A2)

39.66

percent
+100

+108.1

=g 0
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bushels, or 108.1 percent of the total increase. Therefore it can be
. seen that if fhe United States had just maintained its 1960's market‘
share into the 1970'5 period; e%ports would have increased 17.1 million:
bushels more than théy-actually‘did. In this compaéison both the
distribptipn and competitive effects were negative but relaFively small.

The adverse distribution effect was responsible for a loss of 6.3 million

bushels while the competitive effect accounted for a loss of 10.8 million

bﬁshels.

Column é of fablé XIX gives an indication of the qhanges in the
individual designated mérkets.. The ch;nges of the 1950's were nearly
reversed during the 1960's. The largest gainers were the U.S.S.R., Japan,
and thé.EEC, while offsetting losses occurred in the UAR and the Other
Far East. In absolute figures the changes in market shares led to hypo-
thetical increases éf 116.0 million bushels in the U.S.S.R., 38.0 million
bushels in Japan and éS.Z:million bushels in the EEC, and losses of 93.7
miliiop bushels in the UAR and 71.9 million bushgls in the Other Far East.
These changes are based entirely on market share figures and do nét
represent actual changes in. purchases by thé impqrtipg areas. Actualv
purchases.in Japan increased by 68.3 million bushels; but gains due fo
the increased United States market share (from 34.9 to 55.1%5 accounted
for "coﬁpetitive effect" gains of 38.0 million bushels.

Had the'Russiap wheat sales not occurréd the United_Sfates would

have suffered a much larger negative competitive effect. Russia's
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entrance into the world market accounted for over 40 percent of the
gain in theé size of the marke£ and the United States share of this
market grew from 0 to 48.2 percent. Whether the increased‘market share
in Russia can be ascribed to beneficial competitive behavior by the l
Unitéd States“seems debataﬁle. The Russians made an unexpected policy
change, opting not’tﬁ simply fighten fheir belts in the face of paor
crops, but to continue previous levels of feeding and direct consumption.
This policy decision coinciding as it did with an easing of pslitiéal ’

differences between the two countries led to the large grain sale.

. Asian Analysis; Results of a market share analysis specifically for the

Asian market éovering the 1970's export figures in relation to the l960's
exports are summarized in Table XXI. This analysis aiso includes fhé'
ﬁnited Statés' two major competitors in the Aéian market, Austrélia and
Canada.

All three countries showed increased salés, thoﬁgh the'absolute',

amounts varied.tremendously from Apstfalia's 15.0 million bushels to

Canada's 107.5 million bushels. Oﬁly Canada showed a positive movement

from eaéh of the three effects, as the United States had:an'adverseA
distribution effect and Australia did rather poorly in terms of the
cqmpetitive effect.

Other competitors showed some movement into the Agian market duriné
this period; The market share controlled by Canada, Australia and‘thé'

United"States feli from 95.5 percent to 90.6 percent, with Afgentina '




58

TABLE XXI

MARKET SHARE ANALYSIS OF THE ASTIAN WHEAT MARKET
FOR AUSTRALIA, CANADA, AND THE UNITED STATES
(million bushels)

Total Asian Trade
United States
Australia
Canada

Market Shares
United States
Australia
Canada

Summary of Effects

United States
Australia

Canada

Distribution Competitive

1970-72

698.5

318.9
106.3

208.2

45.67%

15.2%

29.8%

1959-61

433.7

222.4

91,3

100.7

ol 3%

21.0%

23.2%
Total Gain Size of
Market
+96.4 413549
+1550 s 1
+107%5 +.61.3

-67.6
+18.2

+16.5

+28.2

-98:5

+20.7
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(2.0 percent),the EEC (3.9 perceant), énd the U.S.S.R. (2.7 pércent)
accounting for most of the rest of the market.

It could be argued that these results are biased against the United
States since the dock strikes in l97i'cut heavily into‘wheat export fig—
ures, particﬁiarly'in the Asian market. In fact, 1971 exports to Asia
were 278.2 million bushels, 40.6 million bushels less than the three
year average. United States market share declined in India, Pakistgn;
Taiwan,_South.Korea; Malysia and Singapbre, and showed increases else-
Wheré, particulariy in Japan. Canada's major market share gains came
in the People's Republic of China (PRC) and India, and the majorniosé
was in japan. Australia lost major shares of the PRC, Indonesia and
Other Asian countriés' markets, and made smail gains in Japan, Taiwan, .

and Korea. The individual results for each country are given in‘Appéndix

B.

Japanese Market. A further refinement of the market share analysis
approach was made, iﬁcorporating a commodity effect, which refers to the
distribution among the types of wheat (hard, semi-hard, soft or durum)
which'are used in a particular country. Data necessary for this analysis
was only available for the country of Japan.

With this analyéis the entire scale becomes smaller. . The size of
market effect now is in reference to the size of the Japanese market

rather than the world or Asian markets; the distribution effect deals
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with types 6f wheat within Fhe total Japanese market rather than
counfrieé Wifhin.the'world market; the competitive effect is now comn-
cerned with changes in market shares of thg va;ious.types of.wheat
rather than changes.in market shares of individual country or'regiohal
markets. Un&ér these circumstances the distfibution effect is néw
called the cdmmodity effect. This commodity effect reflects a change
in tasfes and preferences as are ﬁade manifest_by a relative change in
importance of the types of wheat within the overall market.

Results of the analysis in thé Jépanese market' comparing 1972 to
1967 are given in Table XXII.

The United States is the only country of the three to offer all
four types of wheat -for sale., Australia produces no durum andlonly small )
amounts of hard wheats. Canada has produced soft wheats only on an
éxperimental:basis and exports small amounts of semi—ﬁards.

'Though each of the countries showed a géin in sales to Japan, oﬁly
the United States haq a total gain larger than its size of market effect.
Both Australia and Canada suffered adverse competitive effeqts which more
than offset slightly positive commodity (distribution) effects. In all
cases the size of market effect was dominant: The complete figures of
the analysis afe given in Appendix B.

Of special importance to Montanans are thé sales of hard wheats to
Japan. Total hard wheat purchases by the Japanese climbed from 73.2

million bushels in 1967 to 92.3 million bushels in 1972. The United
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TABLE XXII

MARKET SHARE ANALYSIS OF THE JAPANESE WHEAT MARKET

FOR AUSTRALIA, CANADA AND THE UNITED STATES

(thousand bushels)

U.S.7%

1967 Canada 7 Australia 7 Others %
Durum 1,049 7o b 28.9 -
Hard 133197 38.4 56.6 940 -
Semi-hard 25,904 87.5 255 -
Softs 43,370 61.6 38.4 -
Totals 143,520 54.5 29.1 16.4 0
1972
Durum 1,694 100.0 -
Hard 924251 47.2 48.4 4.4 -
Semi-hard 24,393 79.4 4ol 3119
Softs 62,009 64.2 352 0.6
Totals 108,347 5749 24.8 15.5 L8
Summary of Effects Total Gain Size of Commodity Competitive
(million bushels) Market
United States +26.2 +20.0 -2.1 $8.2
Australia + 4.4 6.0 +1.9 -3.5
Canada 2.9 +10.8 (.2 -8.0
Source: Calculated from figures released by Japanese Food Agency.
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States share of these amounts grew from 35.9 percent (28 million bushels)

_to 41.7 percent (44 million bushels) in 1972.

Implications

The rgcorded results must be interpreted with a certain amount of
caution; The analysis is very sensitive to the choice of years included,
though the use of three year averages sﬁould lessen the sensitivity.
Also, this approach is completely demand oriented. Since the analysis
covers periods of adequate and over;bﬁndant levels éf stocks, the pro-
blem of a market share decreasing because of unavailable supplies should
not constitute a major factor.

The results of the analyses ﬁere similar in respect to the United
States in each case. The size of market effect was always positive and
dominant, (at leaét twice as big as the next most influential effect)
and the distribution effect was always negative. Three out of féur
times the competitive effect was positive.

Policy implications concerning correction of the adverse distri—_'
bution effects are hard to pinpoint. Factors which lead to éhanges'in
distribution of the total Wheaf_market, including institutional and
policy factors governing the level of production in importing countries,
and changes in demand factors in non-producing countries, are factors
over which the United States'can exert little control However, a pbpr_,
distribution effect could indicate a problem of trading with "wrongﬁ

countries, or misallocating the sales effort. Any corrective measures

-
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would involve efforts to incrgase‘or reallocate sales. It is not at
ail cieaf’that the benefits of ény such meaSﬁres Would'outweiththe
possible costs involved.

in any case, thg'studies done for Canadian and Australian exports
were better s:ited to promoting policy changes which could possibiy
apply to their ekport program since in each country a state agenc& (The
Australian Wheat 3oard and the Canadian Wheat Board) conérols wheat
exports. Market conditions in the United States make overall polipy‘
suggeétions rather impractical. |

In many instances the implications Sf cpmpetitiveneés'(in terms af
increased market share.due to market develppment, pricing policies, and
quality differentials) lo;es its meaniﬁg when a large part of the wheat
exports consist‘of P.L. 480 transactions. fhus when market shares iﬁ—
‘crease it may be dﬁe to an increased level of conqessibnal transfers,
;ather fhaﬁ improved perfofmance in a competitive market.

In these analyses only in.the céée of the Japanese market were the.
influences -0of concessional transférs nonexistent.. Japan lastlreqeived'
concessional wheat from the United States in 1962.: However, the United
States is not alone in regards.to congessional‘wheat transfers. All of
fhe major exporters were participants under the 1968 ana 1971 Food Aid
Conventions. In 1971—72, C;nada récorded 44.1 million bushels of wheat
sent through aid programs including contributions to thghFood Aid Con-

vention of the International Wheat Agreement, the F.A.0. World Food
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Program, and the United Nations Relief and‘Works Agency, while United
.S;ates P.L. 48Q shipments amounted to-l79;3 million bushels.
'Thqugh Sevéral limitations of this type of analysis exist, its use
helps to form a déscriptive picture of £he‘e£port markets:covergd. By

breaking out the various effects and their magnitudes a bétter under-

standing of the changes in United States exports can be attained.




Chapter 3
THE INTERNATIONAL MARKET FOR WHEAT

Wheat has lqné beén'an important commodity on the world market.
The importance of wheat in international trade rises from three factors.
It is a staple. food in many countries, and in most advanced countries
is the preferred bread grain. Wheat can be stored easilv and rel;tively .
cheaply and'éherefore can be transported by slower but cheaper means ‘of
transportation. Finally due to differences in the geographic production
and consumption patterns, large surpluses arise in a few/countries; and“
deficits are prevalent in many other countries.

.A higher proportion of wheat gnters into internétional trade thaﬁ
any other grain crop. Wheat has the‘distinction of being the most’

- extensively traded cereal in the non-Communist World.2

I. PATTERNS OF INTERNATIONAL WHEAT TRAbING

World wheat production patterns have remained. remarkably stable over
the past forty &eafs. The largest producing country is the U,S.S.R. with

production twice as large as the next largést producer's, Table XXIIT

Lrohn M. Slater, 'The .World Wheat Economy; Implications for the Consump-

tion and Trade of United States Wheat," Unpublished Ph.D. Thesis, Univer-
sity of Illinois, 1966, p. 62.. ' '

2¢c. I. M. Réekie, "Some Aspects of Foreign Demand for United States Wheat,"
Unpublished Ph.D. Thesis, North Carolina State University, 1967, p. 1.
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TABLE XXIII

WHEAT PRODUCTION IN THE SIX MAJOR PRODUCING COUNTRIES
(million bushels)

Country 1934-38 1954-59 1968-72
| U S8R 1400 2144 3363
United States 716 i 11 5 7/ 1507
PRC 799 909 847
France 299 348 666
India 272 316 973
Canada 263 544 533
TOTAL 3749 5378 7739
WORLD 6150 8357 12227
yA 61 64 63

Source: International Wheat Council, "World Wheat Statistics," (various
issues).
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shows the six largest wheat producers and their production leveis.
Though total world prodﬁction has approximatelv doubied from the 1934~
1938 averages the same six countries are the largest produéers; and-
their combinéd production accourts for appréximately the same percentage .

¥

of the total.

The largest producérs are not necessafily tﬁe major exporters. 0%
the top six producing countries in 1972 only three, United States, France,
and Canada were net exporters. The major exporters normally would include
the U.S.S5.R., United States, Canada, France, Australia, and Argentiﬁa..
Exports by éhese countries for the last three vears-are shﬁwn in Table
XXIV. Together these countries accountéd for over 95 percént‘of the
world export marke; in wheat and Wheat-flour. -

In térms of the major competitors in‘the free world wheat export
market, only the United States, Canada, Australia, and France (or the‘
EEC) would be included. The U.S.S.R. would be excluded because its
exports areﬂconfined to the Communist. Bloc countries, an&-Argéntiﬁa
muét be discounted because of its'relativelv.small size of productioﬁ
and its lack of stability in the export market.

When speaking of the total world production'it must be remembered
that harvesting takes place at different times of the yéar in the
various producing countries. Table XXV shows the harvest dates for the-
major producers and exporters. As can be seen; harvesfs ére occurring

~

in at least one of these areas each month of the vear, though the most

£




68
TABLE XXIV
AMOUNTS OF WHEAT EXPORTED BY

MAJOR WORLD WHEAT EXPORTERS
(million bushels)

Country 1970 1971 1972
Argentina 63 49 129
Australia 349 321 204
Canada 425 504 575
EEC 114 171 231
United States 728 621 1175
U.S.S.R. 260 201 48
TOTAL 1939 1867 2362
World 1973 1927 2472
Source: International Wheat Council. 'World Wheat Statistics", (various

issues).




TABLE XXV

WHEAT HARVESTING CALENDAR

Countries Jan. Feb., Mar. Apr. May June July:. _Auwg. Sept. Oet: Nov
U.S. Middle States *kkkkkhkkhk
Northern States Fkkkkkkdkkkk
Southern States kkkkkkkkkk
Canada kdkkkkkkkhkk
Australia *kkk Fedkok deok ke k
Argentina *kkk dkkkkkkkkk
India Fkkkkkkkkkkkkkkk
U.S.S.R. Central Fkdkkdedkkkkk
North Fkkkhkkhkkkk
South Fodkekdokdkkdkkkk
EEC North Fkkkdkkkkkkhkkkkkhkk
South kkkkkkkkkkk

People's Republic of China kkkkdhhhhhhhdhhdhihhih ik

Source: International Wheat Council, "World Wheat Statistics", (various issues).
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common harvest months are June, July, and August. This harvest‘balance
together with relatively:lérge holdings of stocks helps prevent severe
séasonality.problems in the world price levél:~thqugh the sﬁmmer mpﬁfhs.

definitely account for the most production,

R II. UNITED STATES WHEAT TYPES

Wheat is commonly referred to and treated in economic studies 'as a
hoﬁogeneous commodity. While there is some-jgstification for this action
it should always be kept in mind that all wheat is not alike.

In the United States, there are five basic classifications for
wheat. . These divisions are primarily based upon time of planting, degrees
of hardness of the wheat, and color of the kernels. The five divisiéns
consist of: hard red winter, hara'red spring (also'cglled dark-horthern.
spring), durum (also calléd hard amber duruﬁ), soft req winter and eastern
white, and western white.

Harﬁ red winter wheat is produced in three general regions iq the
United States. These include:

1) Central and Southern Great Piains States

2) Intermountain and Western States

3) Northern and Midwestern States
-The major hard red winter producing states include Kansas, 6klahoma,‘
Nebraska, Montané, Texas, and Colofado. Hard fed winter, as the namé
iﬁplies; is planted in the fall, thereby somewhét limifing its p;odqction

to areas of relatively mild winters. The primary domestic use of this




71
wheat is in the milling of bread flour, and its use accounts for over
.40 percent of total domestic food use of Wheat; It is one of the ﬁajor
export classes of wheat? and domestic feed use is rather small.

Hard red sprihg wheat is grown in the northern éections of the
United States. Its principle produciﬁg states‘inélude: North Dakota,
South Dakota, Moﬁfana, and Minnesota. Plan;ed in the spring, this wheat
is similar to hard red winter except yields are generally iower and pro-
tein content is normally higher. Hard red spring is a éuality bread
wheat-containing a large quantity.of strong elastic éluten. Because of
its stréngth its use has gréwn'with the increase of commercial baking.
It is sometimes substituted for hard red winter wheat and is not often
used for feed.

Durum is‘a;so a spring wheat, produced in suﬁstantially the: same
‘areas as hard red spring wheat. North Dékota produces up to foufffiffhs
of ;he durum crop with lesser crops produced in surrounding states of
Montana, Minnesota and South Dakota. Of all wheats durum has -the most.
specialized usage. 1Its nearly exclusive use is in manufacturing semolina
which is used to pro&uce spaghetti, macaroni, and related products.

Soft red winter and eastern white wheat are grouped together be-
cause of their similar uses and bécause the eastern white wheat is
grown in-isolétion from the western white wheat area. Major producing
states for these wheat types include: Indiéna,Aillinois, Ohiéf Missouri,

Arkénsas, and Pennsylvania.  Flour milled from these eastern soft wheats
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is used in the manufacture-of pastries, cookies, crackers; and cakes.
At times large quantities of soft red winter move into feed use.

Westerﬁ vwhite wheat is grown in several of the western states, but
major producfioh comes from the Pacific Northwest‘states of Washingtqn,
Qregon, Idaho, and California. Domestic uses parallel those of the |
eastern soft wheats, primari;y used as cracker and pastry flour. Most
western white is also blended with higher protein hard wheats for multi—

purpose or family flour. There has also been substantiél feed.and export
'usage of western white wheats.

Coﬁpetition and substitutability in the world market is based mainly

on the protein contents'of the major wheat classes. Table XXVI shows

the Japanese Feed Agency's listing of comparable world wheat classes

according to use and kernel hardness.
III. SURVEY OF COMPETING EXPORTERS

The United States normally produces approximately 12 percent of the
world's wheat. Production over the last fifteen years has ranged from
1094 to 171i million bushels. Production, export, and stock figures for
United States wheat are given in Table XXVII for the past fifteen years.

The United Sta;eé has held stocks equal to more than a single year's
production; however, recently stock holdings have dwindled in the face
of inc?eased exports. The 1973-74 érgp year shows stocks at their lowest
(for the past fifteen yéérs) and production and exports at their highest

levels.
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TABLE XXVI

COMPARABLE. WORLD. -WHEAT  CLASSES.

Use Division Class

Durum U.S. Hard Amber Durum, No. 2 or better
Canadian Western Amber Durum, No. 2 or better

Hard U.S. Hard Red Spring, No. 2 or better

U.S. Hard Red Winter, (13%) No. 1

Canadian Western Red Spring, No. 2 or better
Australian, Queensland Prime Hard (13.0%)

Semi-Hard U.S. Hard Red Winter (11.5%), No. 3 or better
U.S. Hard Red Winter (Ord.), No. 2 or better
Food Australian, South Australia (11.5%)

Argentina, Duro (11.5%) No. 1
Bulgarian (11.5%), No. 2 or better

Soft U.S. Western White, No. 2 or better
U.S. Soft Red Winter

Australian, Western Australia FAQ
Australian, Victoria FAQ
Australian, Victoria Soft
Australian, New South Wales FAQ

Hard U.S. Hard Red Winter (13.0%), No. 1
Australian, Queensland Prime Hard (13.0%)
Semi-Hard U.S. Hard Red Winter (Ord.), No. 2, or better
Feed Australian, New South Wales
Soft U.S. Soft Red Winter

U.S. Western White, No. 2 or better
Australian, Western Australia FAQ
Australia, Victoria FAQ

Australia, New South Wales, FAQ
Australia, Offgrade

French, No. 2 or better

South African

Source: Western Wheat Associates, U.S.A., Incorporated. Wheat Importation
and Marketing in Japan. Toyko, Japan: National Food Life Improve-
ment Association, 1971.
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TABLE XXVII

UNITED STATES PRODUCTION, STOCKS AND EXPORTS
(million bushels)

Years Produc¢tion Stocksl Exports
1958 1462 881 443
1959 1124 1295 510
1960 1357 1314 661
1961 1235 1411 718
1962 1094 1322 638
1963 1147 1195 849
1964 1283 901 720
1965 1316 817 860
1966 1312 535 742
1967 1522 424 742
1968 1576 539 540
1969 1443 817 605
1970 1352 885 728
1971 1618 731 621
1972 1545 863 . 1175
1973 17112 4203 13004

lRefers to stocks on hand at beginning of crop year.

2small Grains Summary 1973, Montana Crop and Livestock Reporting Service.

3stocks of Grain Quarterly, Montana Crop and Livestock Reporting Service,
October 1, 1973.

4Forecast figures from United States Department of Agriculture. 'World
Agricultural Production and Trade." Statistical Report, Foreign Agri-
cultural Service, September, 1973, World Summaries.

Source: International Wheat Council, World Wheat Statistics, (various
issues).
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More United States wheat equ;ts go tﬁ the Asian areas than to
any othér,_tﬁough United States market share in this area has dropped.
Exports in 1959-61 accounted for 54 percent of the total Asiaﬁ market,
but in 1970-72 accouﬁted for only 46 percent. Japan is the major
Asian purchaéér of United States whéat, and their purchases have nearly
qudadrupled since 1959. Exports to Japan of 124 miliion bushels in
1972 amounted to 30 percent of the total Aéian purchases of-Unitéd
States wheat.

European markets also absorb much of the United States wheat exports.
Sales to Europe have declined over the four periods, but mérke; share {
has remained fairly stable., Table XXVIII shéws fhe United States expoft
‘patterﬁs iﬁ &etail. South Amefican demand has inqrgased 5lightly, and
United States market share has stayed at fifty percent or above. United
States sales to Africa were neafly equal to their sales to North and -
Central America.(36 million bushels) during‘1970v72, but few other market
similarities exist. The African use of United States wheat has hglved
over the four periods Whilelthe North and Central American usage has mbre
than doubled. The importance of the Eufopean and African markets has
been declining whilé Asian and Russian markets have absorbe&'a greater
percentage of the United States exports.

Canada is the United‘States' major competitor in the hard, bread
%heat ﬁarkets. Canadian exports are smaller than the United States level,

though Canada exports a larger percentage of its production. Canadian
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TABLE XXVIII
A COMPARISON OF THE DESTINATIONS OF UNITED STATES

WHEAT AND FLOUR EXPORTS DURING FOUR TIME PERIODS
(million bushels)

Europe N. -and C. Se. Asia Africa UsS.5:.R.
America = Amer.

1959-61 169 15 7/ 283 78 ——
Market Share

Provided by the U.S. 257 36% 59% 58% L 59% -
1963-65 158 15 79 435 100 21
Market Share

Provided by the U.S. 25% 247, 53% 53% 76% 8%
1967-69 84 20 91 394 40 -
Market Share

Provided by the U.S. 16% 34% 50% 50%  21% -
1970-72 141 36 93 381 36 116

Market Share
Provided by the U.S. 28% 47% 50% 467 147 487

Source: International Wheat Council. World Wheat Statistics, (various
issues).
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production accounts for about 5 percent of the world's total while their
exports amount to 2Q. to 25 percent of the total wotrld exports. Table
XXIX shaws Canadian.stocks; e#ports; and production. Canada, like.the
United States, has held large amounts of wheat in stock positions. In
1970 their stbcks grew to over 1009 million bushels.but have decreased
rapidly since then. Production has stayed fairly constantly within the
500-700 million bushel range with the e%ception of 1970 when it fell to
only 332 million bushels. Their highest production position was in 1966
when they produced 827 million bushels.

Canadian exports have shown slightly shifting batterns over the
four periods as shown In Table XXX. Their market share in Eufope has
fallen off slightly, and total exports to this area are .70 to 80 million
bushels.léss than in the first two éeriods. Exports to North and'Cenfral'
America ha§e not changed too much, fhougﬁ the 1970-72 figure exceeds that
of 1959-61 by 10 million bushels. The South American and African markets
are fairly similar with small but growing export amounts. The Asian
market is by far the most important for the Canadians as 1970-72 exports
averaged 224 million bushels, nearly double the‘levels in the previous
three periods. Of all Canadian exports in 1970-72, forty-four percent
_of.them went to Asian destinations. The U.S.S.R. has also beep an
important market for the Canadians. During i963—65-144 million bushels,
ambunting to 30 percent of Caﬁadian total exports, were Russian bound.

' Lately these exports have dropped somewhat as the United Statés has
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TABLE XXIX

CANADTAN PRODUCTION, STOCKS, AND EXPORTS
(million bushels)

Years Production Stocksl Exports
1958 372 648 300
1959 414 588 278
1960 518 600 342
1961 283 608 365
1962 566 391 331!
1963 123 487 554
1964 600 459 438
1965 649 513 545
1966 827 420 545
1967 593 571 327
1968 650 666 320
1969 684 852 331
1970 332 1009 425
1971 530 734 504
1972 533 589 s
1973 6252

lRefers to stocks on hand at beginning of crop year.

2Forecast figures from United States Department of Agriculture (World
Agricultural Production and Trade," Statistical Report, Foreign Agri-
cultural Service, September 1973, world summaries.

Source: International Wheat Council, World Wheat Statistics, (various
isgues).
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TABLE XXX

A COMPARISON OF THE DESTINATIONS OF CANADIAN WHEAT

AND FLOUR EXPORTS DURING FOUR TIME PERIODS

1959-61

Market Share
Provided by Canada

1963-65

Market Share
Provided by Canada

1967-69

Market Share
Provided by Canada

1970-72

Market Share
Provided by Canada

Europe

189

287%

195

317%

122

23%

L3

(million bushels)

N. and .C. Sis

America Amer.
16 7
38% 67
210 10
53% 7%
22 5
38% 3%
26 21
34% + [y by <

Asia Africa " U.5.5.B:
104 9 2
207 1% 100%
129 5 144
16% 4% S5Y7 4 4
135 9 32
177% 5% 947%
224 28 89
27% 11% 37%

Source: International Wheat Council, World Wheat Statistics,(various

issues).
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entered hea%ily‘into this market. Canadian supply of total Russian
imports dropped.to 37 percent in 1970-72,. which is substantially lower
than before. In summary; the three areas of Eurbpe; Asia and tﬁe‘
,U.S.S;R. are of g;eatest importance In terms of Canadian wheat imPorts;
the Asian market is growing while the European and Russian markets are
declining. The other three areas (North and Central America, Souﬁh
America, and Africa) each accounfed for approximately 5 percent of
Canada's wheat exports in 1970-72 and are relatively unimportant.

Australia is another of the major wheat exporting countries.
Australia's production consists primarily of soft Wheats,_though it is
also made up of some hard and semi-hard types. Production pgaked at
544 million bushels in 1968 but has normally stayed between 200 and 400
“million bushels. (Table XXXI) Aﬁstralian stock levels have never been
too great, with the 1969 total of 267 million bushels being. the highest
for the period considered.

Total exports from Australia have grown considerably from 75
million bushels in 1958 to a high of 349 million bushels in 1970. Thé
1aét two years have_shown a decline iﬁ total exports, as the Australians
became concerned with their high stocks and relatively.unstablé export
market and éut back in 1972 to 204 million bushels which is the second
lowest level of the last ten years.

Australian wheat exports have typically been destined for either

Europe or Asia, but lately other markets have become more important.
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TABLE XXXI

AUSTRALTAN PRODUCTION, STOCKS, AND EXPORTS
(million bushels)

Year Production Stocks?! Exports
1958 215 16 75
1959 199 65 116
1960 274 61 184
1961 247 25 231
1962 307 18 176
1963 328 23 287
1964 369 20 238
1965 260 24 209
1966 467 17 257
1967 277 81 258
1968 544 52 197
1969 388 267 266
1970 290 265 349
1971 318 127 321
1972 229 5 204
1973 4322

1

Refers to stocks on hand at beginning of crop year.

2Forecast figures from United States Department of Agriculture, 'World
Agricultural Production and Trade," Statistical Report, Foreign Agri-
cultural Service, September, 1973, world summaries.

Source: International Wheat Council, World Wheat Statistics, (various
issues).
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The absolute volume of ‘grain sent to Europe has.staved fairiv.stable
(Table XXXII) but whéreas in 1959-61 the .51 million hushels eipdrted
amounted to 28 fercent of Australia's total exports, in 1970-72 the
49 million bushels accounted for only 16 percent of total exports.
Actually duriné the four periods Australia's market share in Europe
has grown as the European market.has decreased in size. Exports to the
Asian markets have fluctuated in size, but the Australian's market
share has been fairly steady at froﬁ 15 to éQ percent. The South
American and African markets have increased in importance for the
Australians latélyl. Exports of 18 million bushels went to South
America ‘during 1970-72, while exports to Africa of 63 million bushels
in the same period actually exceeded exports to Europe during fhe'éaﬁe
time,

Argentina and the EEC are the other two major combetitors in the
international wheat market. Argentina is relatively small in wheat
exports, and due to a écaréity of storage and widely fluctuating pro-
duction, has been rather unpredictable.

Since 1958 production has varied from 146 to 414 million bushels{
while exports have ranged from 49 to 292 million bushels. Otheér South
American countries provide the major market for Argentine. exports, With
Europe and Asia taking most of the remainder. Ave:age‘exports from |
1970-1972 included 47 million bushels to South America, 15 million bushels

to Asia, and 16 million bushels to Europe. Most Argentine exports are
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TABLE XXXII
A COMPARISON OF THE DESTINATION OF AUSTRALIAN WHEAT

AND FLOUR EXPORTS DURING FOUR TIME PERIODS
(million bushels)

Europe N..-and.- C. S, Asia Africa UsS SaRs
America Amer.

1959-61 Sk - —— 107 10 -
Market Share

Provided by Aus. 7% - - 20% 8% -
1963-65 34 d; —— 156 8 37
Market Share

Provided by Aus. 5% 1% - 19% 6% 147
1967-69 41 - 12 174 9 -
Market Share

Provided by Aus. 8% - 6% 22% 5% -
1970-72 49 it 18 138 63 17

Market Share
Provided by Aus. 10% 1% 10% 167% 247 7%

Source: International Wheat Council. World Wheat Statistics, (various
issues).
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of a semi-hard wheat.

The'EEC produces and exports ﬁainly soft wheats. ihe major pro—
ducing country of the EEC is France, with Germany and Italy-contributed -
greatly. EEC exports ih 1970-72 totaled 172 million bushels. Africa
(80 million bushels), Asia (41 million bushesl), and Europe (36 million
bushels) provided the major markets for the;e exports.

Worldwide the;e has been a general shift of Wheat'exborts away
from the European markets. This can bé seen in Table XXXIIT.

European wheat deménds now amount to 24 percentiof the toeal World.
trade as compared to 44 percent in 1959-61. All other regional markets
have shown slight trade percentage increases, with the largest impacts
being made by the occasional large scale imporfs by.£he U.S.S.R. In
1963—65 and 1971-72 they absorbed respectively 12 and 11 éercent of ﬁﬁe

total worldltfade and flour movement.




1959-61

1963-65

1967-69

1970-72

Source:
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TABLE XXX

WORLD WHEAT AND FLOUR
(Figures are percentages of

Europe N.and C.
America
447 3%
31% 2%
29% 34
24% 47

LLE

TRADE DISTRIBUTION
world movement totals)

S. Asia Afrdcar LULS.S.R.
Amer.

8% 34% 8% e

1% 39% 8% 12%
10% 447 11% 2%,

9% 39% 12% 117%

International Wheat Council, World Wheat Statistics, (various

issues).
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Chapter 4

" REVIEW OF DEMAND STUDIES IN THE ASTAN MARKET

Numerous studies have heen made to-pfoject‘future wheat usage.
This section will include a review of some of thgse studies . . -
and discuss their procedures and results. 1In order to keep this réview
relevant it will be limited in scope to projeétioné for selected Asian
countriés'which_are probably large users of Montana wheat exforts.
Japan will receive the main emphasis, while one projgction each for
Taiwan and the Philippines will also be discussed.

The following are the projection studies which will be discussed:

1) Agricultural Commodity Projections, 1970-1980, Food
and Agricultural Organizations of the U.N.

2) "Japan's Food Demand and 1985 Grain Import Prospects,"
Joseph R. Barse.

3) "The Japanese Grain - Livestock Economy - An Econometric
Projection to 1980 with Emphasis on Grain Imports,' A.
Nicholas Filipello.

4) World Demand Prospects for Wheat in 1980 with Emphasis
on Trade by the ILDC's, Hutchison, Naive and Tsu.

5) World Deman& Prospects for Grain in 1980 with Emphasis
' on Trade by the LDC!s, Rojko, Urban, and Naive.

6) Long-Term Projections..of Supply, Demand and Trade for
‘Selected Agricultural Pydducts in Taiwan, Research
Institute of Agricultural Economics, National Taiwan
University. '

7) The Philippines, Long-Term Projéctions of Supply of i
and Demand for ‘Selected Agricultural Products, Mercantile
Incorporated. '
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I. JAPANESE DEMAND STUDIES

The projection figures that were estimated in each of the studies
of the Japanese market are listed in Table XXXIV.

In light of the.recent growth in the Japanese import demand for
wheat some of these projections seem rather small. In fact, purchases
in 1972 and i973 have already eiceeded one étudy's 1980 projection. -
Total Japanese wheat imports in Japanese Fiscal Year 19721, incldding'
free wheat purchases, amounted to 182.68 million bushels of which the
United States share was i06.33 million bushels or 58 percent. USDA-FAS
preliminary 1972—1973 Japanese wheat imports are listed at 202 million
bushels. The column of actual Japanese wheat imports included in
Table XXXIV gives a good indication of the growth that hés risen 1973
imports to 160 percent of the 1965 level.

Study 1 was written by the FAO and printed in 1971. Detailed
projections imvolving fifty agricultural commodities and approximately
130 countires were made. Basic assumptions to the projections were.
that national policies and agricultural trends in effect in 1970 would
continue unchanged until 1980; prices for all commodities except fibers
would retain 1970 levels until 1980; no relative price changes would

occur. Time series data on production and consumption on a commodity

1The Japanese Fiscal Year is from April 1 to March 31.
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TABLE XXXIV
SUMMARY OF ACTUAL AND PROJECTED IMPORT DEMAND

FOR WHEAT IN JAPAN
(million bushels)

Year Study i 1 2 3 4 5 Actual
1965 128.6
1970 176.4
1971 183.7
1972 202, 1
1973 20558
1980 259.6 194.74 214.58- 234,84~
252.72° 268,23
1985 113.02-1
245.43

lWheat for food usage only.
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and country basis was assembled and combined with per capita income
figures to obtain coefficients of incomé elasticity of demand. With
projected growth in population and income combined with the incoﬁe
elasticity coefficients; annual rates of increase in total'consumptiﬁn
for'eagh cqmﬁqdity were determined.

Production was projected by’extrapolating past ‘trends of area,
yield and output for each commodity. Adjustments‘wére theﬁ made for
the.influence of past price:movements, recent technological improveQ‘
ménts'and'targets of current national plans and progréms. Production
and demand projections were then balanced,>and-the_1980 residue balance
was used as‘an indicétion of export avaiiabilities‘and import require;
‘ments.

In the specific case of Japan, population growfh ﬁas assumed to
grow at 1 pqﬁcept per year, and Gross ngestic Product was assigned a
5.2 percent per year growth rate. This led to préjectioﬁs of 1980
Japanese wheat production of 18t7'million bushe;s, total Whea; demand

of 278.7 million bushels (of which 186.4 million bushels were for £ood

demand and 92.3 million bushels were for feed demand) leaving the import

demand for wheat at 260.0 million bushels. The 1980 per capita food
usage of wheat was projected to be 33.5 kilograms. For the world a

surplus amount of 900.2 million bushels of wheat was projected. The

world wheat production growth rate is projected at 2.6 percent per year

compounded from 1970 to 1980. In the true sense this study“makes no

\
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predictions; it merely shows the various levels of grain which will
be needed if the Japanese follow one‘of threeﬂalternafive.strategiés;.

This study baSicaliy outlines’ three hypothetical Japanese food -
strategies aﬁd then predicts the various food néeds associated with
eaéh of these potential strategies; Each of the strategies assumes -
1985 Japanese populaéion at 120 miliion.people and projects real
Gross National Product to increase at an average annual rate of 7.5 ts
8.3 percent. A tabular summation of .the major aspects of the threg
:étrategieS'is shown in Table XXXV.

The Western Strategy is aimed at raising Japanese consumption
levels to 3000 calories per ferson per day, corresponding roughly to
the consumption patterns in Northern European\counfrieé in. the 1960's.
It envisions easing of present food imporé festrictions 1eading:to
a high level of import depegdency,.including greatly increased wheat
imﬁort‘levels. A large .degree of Japanese food processigg is also
foreseen by.this approadh.

| The Pacific_Sﬁrategy tends more toward imports of semi-processed
foods frqm countries in the Southern Pacific Basin. Daily per capita.
‘conéqmption would be at a 2900 calorie level, and Whéaﬁ.imports quld'
be kept under control to slow the expansion of whegt product consumétion.
The Eastgrh Strategy is the mosf conserva;iﬁé of ;he three, and envis-—
ionsimore localized food productiop'and-less overali,cbnsumppion.. Per

capita daily calorie intake would be at 2800, still higher than the -
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TABLE XXXV

MAJOR ASPECTS OF POSSIBLE 1985 JAPANESE
FOOD STRATEGIES

Per Capita Grain Consumption cal./year Total Total Wheat
calories/ Imports for food
Strategies Total Domestic Imports person/day mil. bu./year
Western 350,000 180,000 170,000 3000 245.4
Pacific 430,000 280,000 150,000 2900 113.0
Eastern 430,000 310,000 120,000 2800 158.2

Source: Barse, Joseph R. Japan's Food Demand and 1985 Grain Import
Prospects.
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than the actual 1965 level of 2424, " Included in this strategy are
import gontrbls én-whgat like in the Pacific Strategy. |

As can beiseen'in Table XXXV the wheat import requirements un&er_~'
thé various strategies vary éubstantiélly aﬁd.realiséiqéily portra& tﬁé-
‘unéertainty involved in any_projections: |

Study 3\is an unﬁublished manuscript written by A. Nichoias'Filippeld.
Among the.;ssumétions underlying this study are:

1) real national income growth at the rate of 8.0 percent
per year.

2) population growth at the rate of 0.9 percent per year.

3) unchanged world average export prices of grains from
this 1965 level.

4) no 31gn1f1cant alteration in Japanese import policies with
respect to grains.

This study used. a structural projection model, 1ncorporat1ng the
"methods of ordinary least-quares, two and three-stage least squares

and factor analysis regression. From thig‘model thé projected Japaneée
import demand for wheat was estimated to be 196.2 miiliop Bushgls. When
using 1965 imporfs as a base, this implied a.compound increasé of 3.0
percent pef year. To- put this into proper perspectlve, recent U.S.D.A.
forecasts of 1973 Japanese imports are 205.8 million bushels which
when extrépélated to 1980 using the compéund increase of 3.0 peréent

pef year found by.Filipello gives 5‘1980'Whéat import demand level of

253.4 million bushels. The actual rate of increase iﬁ‘Japéhese imports
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-since 1965 has been about 6.Q percent per vear compounded. If tﬂis.
rate continues until 1980;.Japanese imports would be.308.6;million
bushels. |

Studies 4 and 5 like Study 3 are parts of an overall research
projéct on the demand prospects for agricultural exports of leés_
developed counfriés conducted by the Economic Research Service. Study
V4 by Hﬁtchison, Naive, and Tsu deals specifically with wheat While the
study.by Rojko, Urban, and Naive covers all grains. Basic éssumptions
‘used in éach.study include an income growth-rate of 8 percent per year,
and a 1980 Japanese population of 111,563,000. Both studies provide /
a range of projections based on differing as;umpfions concerning variﬁus
levels of production and pricing. These ranges cover Japanese wheat
" import demands of from 214.6'to 252.7 million bpéhels in Stud& 4 and
from 238.8 to 268.2 million bushels in Study 5.

In Study 4 thg different levels of imports are established under
difﬁerent world production assumptions (high, medium, and low levels
corresponding to the expected effects of the Green Revolution), and for
the high and medium production levels alternative produétion strategies
(éither controlled or uncontrolled) b& the majér exporters were confid—
ered; There is élso an upbalanced world tra&e model in which no re;l
attempt was made to equate imports and exports.

The unbalanced trade model yielded the lowest projections for

Jabanese wheat ‘imports, and the highest projections came from the high
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production level and the low price situation caused by a policy of
maintenance of market shared by the'Unit§d States; Canéda, and Australia.

 Study'5 seté up similar.alternative projection‘frémewbrks;'howeQer,
the scope of thé study is larger in thaﬁ it covers all‘gfains. There
are three projection sets which represent three 1evéls of prodﬁction by
the less.developed coﬁntp;es, and under the assumption of high growth
in prodﬁction_there are two subsets. One éubset assumes major exporters
attempt to maintain their share of theAworld market, and the other
assumes that the‘developed importers adjust their hiéh'interaél pricés.
In this case the lowest impor£ projection levels arise from the three
original projection caseé; while the highest le&el comes frém‘the subset
assuming changes in devéloped importers' policies.

Most ‘of these studies refer to Japanese imports with no regafd for
their sourée, and give littlé indication as fo what share of these the
United States may command in 1980.

Stﬁdy 5 gave two alternative projection sets? for world trade in
wheat which forecast inter-regional trade patterms. Projection set T.
forecast Unitﬁd Stétes wheat exports of 144.1 miliidp bushels to japan;

while the seand projection set forecast 108.5 million bushels of United

, |
2S_et I assumes a.continuation of 1970-71 food and fiber policies,

allowing for moderate gains in productivity in the LDC's, while set
IL assumes that agricultural productivity and economic growth in the
LDC's would be highetr than projected in set I.
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States market share of 60 percent in the first and .45 percent in the
second projection set.

Filipello stated that the United States share of wheat imports
"may likely make up roughly half of the total;" Using this as a guide-
line the 1980 Japanese imports of United States wheat could be expected
to fall in thg range of from 97.37 to 134.11 million bushels. When one
considers that 1972—1973 Japanese imports of United States wheat were
126.52 million bushelé, these projections seem rather low. However, it
must also be remembered that the United States share of Japanese wheat
~ imports in 1972 was over 60 percent (60.7) and using that pérceﬁtage
as a guide then the projected levels would rise to the range from 118.2
to 162.8 million bushels.

The question then becomes one of how much of the United States share
of Japanese wheat imports will originate in Montana. The-thesis method
for estimating Montana exports showed that for the last five years,
excluding 1971, Montana hard red spring has'comprised an average of
46.31 percent of the t§tél harq ;ed Winterfshipped from the West Coast.
Further exgmination shows that the estimafes derived from Moﬁtana wheat
shipments to Japan have averaged 25.5 millioq_bushels for the last five
~years excluding 1971. This amounts to an average of 27.3 percent 6f
the total Japanese imports of United States wheat for a comparable .
period. Assuming, just for the sake of a?riﬁing_at a rough estimate, .

that all these rates continue then Montana's share of the 1980 Japanese
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wheat imports could amount to 27.3 percent of 97.37-162.80 millionl

-bushels, which is from 26.6 to 44.4 million bushels. - ’
IT. DEMAND STUDIES FOR TAIWAN AND THE PHILIPfiNES

Two otheﬁ studies which concern projected United-States;Whéat
exéorts deal Wﬁth the countries of Taiwan and the Philippineé.. The
Taiwan study ﬁas done by the National Taiwan University under a
éontract Withgthe ERS. Printed in 1970 ‘this study included wheat
import demaqdffigureé for 1970, 1975, and 1980. The projegted

amounts and some of the recent actual imports can be seen below in

Table XXXVI.

TABLE XXXVI

ACTUAL AND PROJECTED WHEAT IMPORT DEMAND IN TATIWAN
‘ (million bushels)

‘Year ' Actual Predicted

1965 15.9
1970 | 26.7 0 19.94
11971 ' 18.3
1972 - 25.4
. 1975 25.33
31980 ) 31.33 *

As .can be seen, these predictions have tended td be lower than the
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- actual values. The United States share of Taiwan wheat impérts has
constantly been between 70 to 80 percent (with the exception of 1971).
So presuminé this ievel is maintained the United States exports of
whéét to Taiwan in 198Q would be 21.9—25.1 million. bushels.

‘Montana's .share figured in a manner similér to that used in the )
‘case of Japgn's imports could conceivably be from 5.9 to 6.8 million
bushels. This is Bésed on a 1967-1972 (excluding 1971) average of
27.8 -percent of the total United States exports'having Montana origins.'

The Philippine report, "Long - Term Projection of Supply of and
Demand for Selected Agricultural Products," was done by Mercéntile
Incorporated under contract to the ERS. Written in 1963, tﬁiS‘report
includes projections for 1965 and 1975. Table XXXVII shows these pro-

jections and some actual value comparisons.

TABLE XXXVIIL

ACTUAL AND PROJECTED WHEAT IMPORT DEMAND IN THE-PHILIPPiNES
(million bushels)

ngi : _Actual +  Predicted
1965 - . 21.5 o o 11.99
1970 22.0 |

-1971 24.9

1972 24.7

1975 . | | 19.67
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Onée again the predictions seem substantially lower than now appear
reasonable. The United States share of Philippine imports has varied
. considerably over the last ten years; but from 1965 té 1970 they wefé
between 74 and 86 percent and then dropped to 62 and 68 percent in
1971 and 1972 respectively; A 70 percent share-seemg reasonablé't;
expect in 1975 which would mean 13.77 million bushels of United States
wheat exports. | |

Montana's share of total Unite& State exports to the Philippiﬁeé
. has been as low as 24 percent (1969) and as high as 40.1 percent (1972)
over the five year period (1967—1976, 1972). The average sharg'during"
this'time was 33.i percent. This pércentage afplied to the 13.77 million
bushgls'figﬁre arrived. at above would lead to a prediction of 4.6
million bushels of Montana wheat destined to be 1975 Philippine imports.
Using the full range of percentages (68 to 86 pércent United states share
" and 24.0 to 48;I-percent Montana's share) we could arrive at a range of

from 3.2 to 6.8 million bushels.
CIII. SUMMARY

Complementing the previously discussed studies are two other pro-
jections for which less complete information was available. " In 1968
the Japanese government made public a report which gives the.projeqted
demand for wheat for 1977. This figuré is a simple préjection made

by extrapolating past trends. Total demand was projected at 212.8-214.9
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million bushels, and domestic broduction was forecast at 29.2-30.7
million bushels. Projgctéd import deménd WéS'182‘14185.7 million
bushelsﬂ However, .the source from which this information was obtéined
stated that the import projection "hgs to be re—examined because of fhe-
discrepancy with the actual t:rends-.'-'3
Western Wheat Associates in their annual marketing plans4'also .
suggested some potential Japanese import levels. The 1971-1972 mafket—
.ing plan projected total demand at 202.1 miilion bushels, total iﬁﬁort
demand at 191.1 million bushelé, and the United States share of these
"imports at 105.1 million bushels. These projections were based on a
2 pefcent annual increése in wheat usage demand, and an assumption of
.18.4 million bushels of domestic prodﬁction. Théy also imply a.United'
States mgrket share of 55 percent.5
The 1973-74 marketing‘plan contains forecasts for 1977 based on-
a 2 percent increase in annual wheat usage and a popuiation.growﬁh of
0.9 percent annually. Domestic wheat production is projected to fall
to 7.3 to 9.2 million bushels. Total demapd is projected to Be 209.47

213.1 million bushels while the import Femand projection is for 203.0-

3p. 47, Wheat Importation and Marketing in Japan, Wheat Associatés,
U.S.A., 1971.

. ' t

4Annual‘Marketing‘-i]?-laﬁ-'-1911-41922, Western Wheat Associates, May 1971 =~
Annual Marketing Plan 1973-1974, Western Wheat Associates, May 1973.

’p. 27, of 1971-72 Marketing Plan. |




100

207.6 million buShels.6

Table XXXVIII gives a summation of the possible export ranges for

both the United States and Mortana in Japan, Taiwan and the Philippines.

TABLE XXXVIII

UNITED STATES AND MONTANA EXPORTS :TO
JAPAN, TAIWAN AND THE PHILTPPINES

(million bushels)

Japan United States
1977 - 91.0 - 124.6
1980 1 97.4 - 162.8
Iéiﬂé& ' . United States
1980 . 21.9 - 25.1
PhiliREines United States
1975 o | 13.4 - 16.9

Montana

"24.8 - 34.0

26.6 - 44,4
Montana

5.9 - 6.8
Monitana

3.2 - 6.8

As shown, the potential for Montana exports to just Japan and Taiwan

in 1980 is from 32.5 to 52.0 million bushels of wheat. The upper.leﬁel

of 52.0 million bushels amounts to roughly 50 percent of Montana's total

.wheat production of 1973. This should 1ndicate the 1mportance to Montana

of the cultivation and malntenance of these export markets. When one

keeps in mind the 1mport potent1a1 of other developlng Asian markets the

prospects of Montana wheat exports seem very good indeed.

65, 34 of 1973-74 Marketing Plan.




Chapter 5

ELASTICITY QF SUBSTITUTION ESTIMATES FOR
JAPANESE WHEAT IMPORTS

Numerous studies estimating demand equations and projecting total:

demand and imfort demand have been written. Rather than follow a
similar pattern, this section attempts to explain the United States'
share of exports to the country of'Japan. Of more importance to the
United State? grain trade than the actual of potential size of the
market, is the share of the market controlled. Hopefqiiy, from this
discussion of what factors affect the United States share of Japanese’
imports, information will arise that will be relevant to Montana's
wheat exports és a share of total United States exports. It is also ;
poséiblé that as other Asian countries deﬁelop and begin to demand
largér quéntities'of wheat, factors which determine the_United States
share in these markets might Be relevant to thosé in the Japanese '

market.
I. THEORETICAL FRAMEWORK

The procedure often followed when looking at'the'shares'of inter~

national markets involves computing elasticities of substitution. The'

elasticity of substitution may be defined as the peftentage change :in

the ratio of the volume of exports divided by a percentage chahge_in the’

price ratios. In basic terms this elasticity of substitution may be
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defined as:

nab = EE)

where

nab = elasticity of substitution of good B
with respect to the price of good A
in a single market.

]

Pa,Pb price of goods A and B, respectively
where these goods are related products

from competing exporting countries.

Qa,Qb quantity of goods A and B, respectively.
The elasticity of substitution can be estimated based upon the

following linear relationship:

If estimated under the assumption of linear in logs then:

(Qa) ]
log \Ql?\ i heB alog .-g?a/'

and

B would be a constant and a measure of the elasticity
of substitution.

The use of such price and quantity ratios in computing the elas-

ticity of substitution are subject to some restrictive assumptions
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These include:
| (l)_ The elasticity of Substitption is defined precigely and
unambiguously Withﬂrespect‘tO'movement aléng.an isoquant;
or in tﬂe-case of demand aiqng an indifference curve, with
the.assumption that all other quantities are held constant, or
(2) The changes in other variables, such as incéme have no
”differenfial effect on the demand for wheat exports from
the United States and from other exporters.
When considering exports of a single commodity from two exporfers to
a country or région; the .acceptance of the latter assumption does not
seem unrealistic. Morrissett gives a thorough discgssion of tﬁe'condi—
tions necéssary for estimation of true elasticity'of substitution = -~

values.l
I1. THE MODEL

The basis of the model used to gstimate elasticity of substitution
values is the expression of the quéntitf ratios (or mérkef shareé) of
similar Whéats as a fﬁﬁction of their corresponding price ratios.

Additionél variables,were deemed essential in explaining the rela-
tive shares of the export market. These'inclpdedAsupplyvratioé,.trade‘

balance ratios and dependency rate valueé. Since pricing patterns By :

L. Morrlssett, "Some Recent Uses of Elast1c1ty of Substltutlon. A
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exporters do not necessarily reflect relative stogk.hpldings, the ratio.
of United States.stdéks to.stocks held by. the competitors was uéed; IE
was also. felt that a country's balance of trade in relatien to thg' '
competitor's balénce.of trade may influence the relative market shares,
s0 a variabiz reflectiné this was usea. ‘fhe dependency rate variablg
is in effect aﬁother measure of trend.. This rate is the ratio of total
Japanese wheat imports to total Japanese wheat imports plﬁs togal
Japanese domestic production. Although this variable is not necessarily
an.explanatory variable the results obtained from using it showed that
asthe Jépanese turned to imports as their primary wheat source they’
also turned to the United States as a major supplier. Reasons beéides‘
those explained bv the price ratios, supply rafios, and balance of’
trade ratios for tﬁe United States market share position that the
dependency rate may substitute for; include non-quantifiable political
reasons and reasons relating to the fact that the United States offers
a more complete range of wheat varieties than is available iﬁ any of ‘l
the competing countries.

A generél relation which explainé‘the United Sta£es share of ekports
to the Japanese market would be of the form:

MS = a + byPR + bySR + b,TH + b,DR + u,

ﬁhere |

MS =.ratio of tﬁe quantity of Unifed States wheat exporté to

Japan to the quantity:of similar wheat exports from the
othér exporter(s). T
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PR = ratio of the price of United States wheat exports to
Japan to the price of similar exports from the other
exporter(s). :

SR = ratio of the United States supplies of wheat available
for export to similar available wheat supplies of the
other exporter(s).

TB = ratio of Japanese exports to United States to Japanese
exports to the other exporter(s), in the previous: time
period. '

DR = dependency rate - ratio of Japanese wheat imports to
Japanese wheat imports plus Japanese wheat production.

u = ﬁnknown random error term.

A negative‘sign of the price ratio'variable onld indicate that,
as the United States export priée rises relative to the competing pricé,
the'Unites States share of Japanese exports i; falling. 'Similarily;
a positive sign would be expected for Fhe.supply ratié variable indicatiﬁg
that, as ﬁnited Stétes supplies rise relative to the supplies of com-
petitors, the United States share of the eﬁport mafkep wéuld also rise.
The trade ratié figure would be expected to have a positive éign, thus
indicating that as the Japanese exports to the United StateS;gréw_relatiVe '
to those of the.cémpetitofs, the Unites Stétes'shafe of wheat importé
would rise. The dependency rate could élso be expected to have a pogi—
tive sign, éince err time both the size of Fhe'depéndency‘r#te and £hev

United States market share have been increasing.
III.. ESTIMATION

Single equation 1east‘sqhares regression was used-ds the estimating
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procedure. In order to obtain péramgter estimates cér;ain assuﬁptions
must be.made; The necessary conditions for unbiased and efficieﬁt
estiﬁa;es reqﬁire thaf the erkror term; ut; have theﬂfolloﬁihg properfies:

(l). u. is a random variable.

(2) The”expected value of\ut is zero.

(3) the disturbances are not autocorrelated.

(4) the variance of.u ig finite and éonstgnt over time t.

(5) the u's are independent of the exogenuous variables in
the equation.

Other necessary assumptions concerning the relations are that:

(1) Variables are'measured without error. and thus the error
term is the result of omission of variables only.

" (2) 'The relatiSn is linear in the parameters.
IV. DATA

Time series data Wés used, covering the period of 1959 to 1972,

This data was‘aséembled from numérous sourées and is included in
.Appendix Cf.'

Both‘pricé and quantity data by class Qf wheat was obtaiﬁe&.throdgh
correspondéncé”with Western Wheat Associates! Far East Office, and - the
United Statgs Agricuiturél Attachg to Japahr Pricé ratios were‘figu;ed .
using weighted ;verages Where more than one-p;icé or class of Wheat
was involved.-'Clésses of wheat .were separated acco?diné.to‘the Jaﬁap—f'
~ese Foo& Agency's.designafions of hafd, semirha%d;'and soft, Yearly

average prices were used, based upon the Japanese Eiscaler?r;
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Quaotitiea of both food and feed wheat were combined, but Free Wheat
imports were not included due to a lack of pricing information, and
to the re—export nature of their use. Monthly price data was avail—'
able but its use was prohibited by the absence of monthly quantity
Idata. Prices used were in tetms of United States-dollars c &ﬁF,ffof
each-coﬁhtty and class of wheat involvéd.

Figuras for computing supply ratios originated from World.Wheat
'Statiatios-published by the International Wheat Council and from the

Wheat Situation published by the U.S.D.A. . Stock figures for individual

classes of wheat were not available from the countries of Canada and

Australia so total stock figures were used. When'finding parameters

 for individual classes of wheat the United States stocks by class were _

oéed in the ratios.
Trade balance ratios were obtained by using figures published ip
the Japanese Year Books.2 Theselwere from tables iaBelei"Foreign Trade
by Country or Territory of Destination and Origin.’ |
' The dependeoov rate figures were obtained by usiog'import quantity
figures and domestic prodoctioﬁ figufes-pubiishéd'by the Iﬁternatibnall
‘Wheat Council. |

-Original intentions included examination of Koréa,fthe-EHiiippines

2
Japan, Ministry of Aggiculture and Forestry, Statistical" Yearbook
(Tokyo: - various issues).
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and Taiwan in terms of United States market share, but this proved
infeasible for two. reasons. First, the nature of these markets was
such that the United States market share was very high primarily due
to major transfers thtqugh concessional,agreements. The second reason
was that necessaryldata was unavailable.

Data for the year 1971 was not used in the final regression runs.
This was because the market shares for 1971 were substantially altered
because of the dock strikes in the United States which severely limited

the wheat shipments to Japan.
%

V. RESULTS
The empirical results for the regressions used in cohputihg the
elasticity of substitution estimates are given below. Results fcr
equation(l) which relates United States and Canadian hard wheat ekports
3

are shown first.

(1) CAHDQT = 6.348 - 6.403 CAHDPR - 0.218 USHDCA

(2.833)* (-3.331)% (~2.846)% - '

9 -0.151 'BALUC + 2.921 DERATE
R = -.899 (-2.680)* (4.070) %%
DW = 2.636
-where:

3Numbers in parentheses are t-test values, * indicates that the coef-

ficient is significantly different from zero at the 5 percent level of '
probability, #* indicates that the coefficient is significantly dif* :
ferent from zero at the 1 percent level of probability. R .
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It

Ratio of United States quantity of hard wheat
to Canadian quantity of hard wheat imported
by Japan.

CAHDQT

Ratio of Japanese import price of United.states
hard wheat to Japanese import price of Canadian
hard wheat.

CAHDPR

[

Ratio of United States stocks .of hard wheat to
-total stocks of Canadian Wheat

" USHDCA®

BAIUC = Ratio of Japanese exports to the United States
‘to Japanese exports to Canada.

DERATE = Japanese wheat dependency rate.

In equation (1) all values of the coefficients were significantly -
“different froﬁ zero at either the one or five percent probability 1e§él;
The.Durbin—Watson test for autocorrelation gave a value of 2.636 which
falls in the uncertain area so the null hypothesis of no autocorrelation
can neither be accepted nor rejected. The value of RZ, which is a measure
of the goodneas of fit of the regression, is .899. A value of 1 would .

. indicate perfect explanation.

Equation(z)-relates total United States wheat aiports to Japan to

all other country's exports of wheat to Japan

(2) ORACQT = 5.341 - 6.788 ORACPR - 0.215 BALUO

(2.249) (-2.654)%  (-1.235)
+4,118 DERATE.
(6.787) %% .
’% < 819
DW = 2.186

. where:

ORACQT Ratio of United States quantity of all wheat
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to all other importers' quantities of .all
wheat imported by. Japan.

ORACPR = Ratio of Japanese import prices'éfuall
United States wheat to Japanese import
price of all.other wheat.

BALU()N'= Ratio of Japanese exports to the United
States to Japanese exports to Australia
and Canada.

DERATE = Japanese wheat depgndencv rate.

In equation (2) the dépendency rate coefficient was sighifiéantly
different from zero at the 1 perceﬁt probability level; the ﬁride ratio
coefficient at the 5.percent levél; the quantity ratio goeffiéieﬁt at
the 10 percent level; and the trade balance ratio coefficient at the.
20 fercgnt levei. The Durbin-Watson test value fell in the uncertain
area so the ﬁull hypothesis of no autocorrelation can be accepted.
Signs of the coefficients were as expected for the pricé ratio and the
dependgncy rate variables, bﬁt were different from the-egpected for theh.
trade balénce‘rgtio. Tﬁe R2 value was .819,. |

Equation (3)-reléted United States and Canadian hard and semi~hard

wheats. ‘It is similar to equation (1) but broader in scope.’

(3) S-H QT = 1.549 - 2,770 S-H PR - 0,245 USHDCA .

(.822) . (-2.001) ~ (-1.798)
+ 2.869 DERATE o
_ (3.354)*%
R% = .779 :'
DW = 2.619
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Where:

8- QT = Ratio of United State quantity of hard and. semlr
- hard wheat" imported by Japan.

S-H PR = Ratio of Japanese import price of United States
"hard and semi-hard wheat to Japanese import price
of Canadian hard and semi-hard wheat.

USHDCA = Ratio of United States stocks of hard wheat to

total stocks of Canadian wheat.
DERATE = Japanese wheat dependency rate.

.The levels of significance for the coeffitients in equation_(3)
were 5 percent for the dependency rate,.lo percent for the price ratio,
and 15 percent for the stock ratio variable. The Durbin—Watson vaiue
was again-in an uncertain arta énd(the R2 value was .779. The signs of
the coetfiCients ﬁere as'éxpected except for the negative sign on the

stock ratio variable.
VI. CALCULATION OF ELASTICITIES OF SUBSTITUTION

Elasticities of substitution With respect to the price ratios
were’calculated for eath éf the three equations and are shown in Table
XXXIX. Thésé elasticities were calculated at the averége values of
the variables in question.

Theré has been considerable discussion concerning the precise
meaning of the numerical value of the elasticity of substitution.
Tinbergen 1nterpreted a -2.0 elast1c1ty of substltutlon to mean

that"a 10% reduction in the export - price level only induces a 20/
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TABLE XXXTIX
ELASTICITY QF SUBSTITUTION RESULTS FOR EACH EQUATION

Egquation Coéffipientnof Average Value ' Average Value- Elasticity

Number ' Price Ratio ‘of Price Ratio ..of Quantity . of
R, Ratio - Substitution
(1) -6.403 0.955 10.469 -13.,038
(2) -6.788 0.954 0.883 - 7.333
(3 ~2.770 0.937. | 0.772 - 3.362

increase in the volume of exports-."4 This interpretation has been
criticized by Morrissett who claims that it is only wvalid when one price
femains constant.

Morrissetf, fhough hesitant to accept fhe'assumptions necessary to
validate the concept, presented an interfretation of various elasticity
of substitution values. He stated that a value of -1 would indicate
that market,shareé (in value terms) will remain constant even though the
ratio of prices change. Given that X1/X2 is the quantity ratio and_
P1/P2 the price ratio from which the elasticity of substitution is
computed, if the value is -10, the mérkethshares Will'chagge Very
rapidly in favor pf‘XZ if the ratio of P1/P2 increases. _If the.value
is -0.5 the market shares will change slbwlv in favor of X1 if the ratio |

P1/P2 increéses. Positive values of the elasticity of substitution

4J. Tinbergen, -"'Some. Measurements..of Elasticities of Substitutionm,"
Review of Ec¢onomics and Statistics,:Vol. 28, p. 112,.1946.
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would indicate that changes in the ratio of P1 to P2 Would'resultnin‘
uore‘than proportionate changes in the'market share ofIX1.5-

.In this 1ight,-the-elasticity of substitution yalues.shoun'in'
Table XXXIX would all indicate that the market shares.Would-change‘in
favor of-XZ-(which in the three equations would refer to either Canada
or.all other enporters) if the price ration increases. Thus, the elas- ‘
ticity of substitution value of -13. 038 obtained from equation (l)
would indicate that Canada's share of the Japanese imports of hard wheat-
lwould increase if the value of the ratio between'United States and
Canadian:hard wheat prices increases. The price ratio increase could .
be due to.severai factors including:. |

. 1. "The United States price increases while the Canadian
_price stays the same or decreases. .

-2, The United States price increases more than the
Canadian price ‘increases.

3. The United States price decreases 1ess than the
Canadian price decreases,

4. The United States price stays the same while the
Canadian price decreases. -

According to the magnitudes of the calculated elasticities it
would be expected that the greatest market 'share changes in response to
price ratio changes would occur between :United States hard and Canadian -

hard wheats.

51. Morrissett, "Some Recent Uses of Elasticity of Substitution. A
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Reekie found an‘elasticity of substitution values between Canadian
and United States whgat exporFs to eight countries using time series
data from 1951—1963.6- His elasticity of substitution vaiue ﬁas ~-3.38
where the quantity ratio was the dependent variable, and -56.12 where
the pri;e ratio variable was the dependent variable. The elastiéity of
substitution vaiue is biased toward zero when the price ratio is the
dependent variable and away'from zero when the quantify ratio is the
dependent variable.. Reekie disregarded the —56.12'value since it
seemed entirely too large from the standpoint of a Eripri reasoning
and results of related studies.

Using the elasticity of substitution valué of -3.38 he estimated
the change in United'States wheat exports that would result from a 1
percent redutién in the price of wheat. He found that assuming aggre-
gate demand elasticity zero, a 1 percent cut in United.Stétes p?ice
'coﬁpléd_with no change in the Canadian price would lead to increased
United States wheét sales of from 2.9 to 4.4 million bushels depending
upon whether the pfice cut occurred during a year of low or high sales.
This gain referred to the eight countrieé of the study: United Kingdom,
Japan, West Germany, Holland, Denmark, Norway,vlta;y.and Vénezuela. If

Canada retaliated with a 1/2 percent price cut the gains to the United

6¢.1.M. Reekie, "Some Aspects of Forgign‘Deménd for U.S. Wheat,"
Unpublished Ph.D. Dissertation, N.C. State Univgrsitv,,Ralgigh,~1967.
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Similar estimates were made in Fhis study using the three elasticity
of substitﬁtion‘values reported. Additional estimates were obtained by
using the dpper and 10W¢r 95.percent confidence limits of the ‘point
estiﬁates of the coefficients in equations (1) and (2) and fhe'ubper‘and
lower 90 percent confidence limits of fhe point estimates of the coef-
vicienté in equation (3). In each case the aggregatehdemand elasticity
for the Whgét ﬁas assumed to be zero. The calculations were made on
the basis of: (a) a l percent.éut in the United Stétes price with né
'retaliation:byvthe competitor and (b) a 1 percent reduction in the-
Uniteﬁ States price followed.by a one-half percent reduction by the
competitor. For'each equation increased imports were figures using as
a base: (a) average exports over the lé or 13 year peribd used in the
regressions, (b) average exports over the 1ést 5 years'used‘in_the
regression, and (c¢) the year of highest exports.

The results of these estimates are shown in the Tables XL, XLI, and
XLII. With the negative'elasticities of substitutior, any decreases in
the United States priges which were,ﬁoé overcompénsated for by the com—-
petitor~wouid result in increased market shares for the United States.
This in no way shouid be accgpted as the best alternétive for the‘Unitéd
States. Though chaﬁges in net revenue to -the United Stétés,wheat'industry
were not figuréd in this study, Reekie's results showed losses in every
case.

Results show that for the 5 year average a l'pgrcént United States




TABLE XL

ESTIMATED AGGREGATE INCREASE IN UNITED STATES HARD WHEAT

EXPORTS TO JAPAN IN RESPONSE TO A 1 PERCENT UNITED STATES PRICE REDUCTIONl

Elasticity of Market Share Increased Increasec
Substitution U.S.: Canada Exports: U.S. Exports: U.
Value 1Z Price Cut 1% Price Cut

Can. no Price Cut Can. %% Pric
(Figures in thousand bushels)

High Year (1970) (85,107) .456: .544
Upper Limit (95% C.I.) -22.292 8651 4326
Computed Value -13.038 5060 2530
Lower Limit ((5% C.I.) - 3.781 1467 774
12 Year Average (1959-1970)
(56,048) .319: .681
Upper Limit (95% C.I.) -22.292 3986 1993
Computed Value -13.038 2331 1166
Lower Limit (95Z C.I.) - 3.781 676 338
5 Year Average (1966-1970) .456: .544
(71,711)
Upper Limit (95Z C.I.) -22.292 7290 3645
Computed Value -13.038 4263 2132
Lower Limit (95Z C.I.) - 3.781 1236 618

lzlasticities computed from equation 1).



ESTIMATED AGGREGATE INCREASE IN UNITED STATES TOTAL WHEAT

TABLE XLI

EXPORTS TO JAPAN IN RESPONSE TO A 1 PERCENT UNITED STATES PRICE REDUCTION1

Elasticity of
Substitution

High Year (1970) (174,466)

Upper Limit (95Z C.I.)
Computed Value
Lower Limit (95% C.I.)

12 Year Average (1959-1970)
(126,660)

Upper Limit (95% C.I.)

Computed Value
Lower Limit (95% C.I.)

5 Year Average (1966-1970)
(153,835)

Upper Limit (95% C.I.)

Computed Value

Lower Limit (95% C.I.)

Value

-13.

- 7

-13.

=7

- 0.

698

333

.962

.698

2333

.962

698

.333

962

Market Share Increased
U.S.: All Others Exports: U.S.
1% Price Cut
Others No Price
Cut

Increas
Exports:
1% Price
Others %%

Cut

(Figures in thousand bushels)

.526: L474

12,571
6729

883

.469: +531

8137

4357

571

.526: 474

11,084
5934

778

6285
3365

441

4069
2178

286

5542

2967

389

lElasticities computed from

equation 2).



TABLE XILII

ESTIMATED AGGREGATE INCREASE IN UNITED STATES HARD AND SEMI-HARD
EXPORTS TO JAPAN IN RESPONSE TO A 1 PERCENT UNITED STATES PRICE REDUCTIONL

Elasticity of Market Share Increased Increase
Substitution B8t Canada Exports: U.S. Exports: U
Value 1% Price Cut 1% Price Cu
Can. no Price Cut Can. % Pri
(Figures in thousand bushel
High Year (1972) (114,512) .544: .456
Upper Limit (90% C.I.) -8.697 5418 2709
Computed Value -3.362 2094 1047
Lower Limit (90%C.I.) -0.283 176 88
13 Year Average (1959-1970, 1972) .436: .564
(86,509)
Upper Limit (90% C.I.) -8.697 3280 1640
Computed Value -3.362 1268 634
Lower Limit (90% C.I.) -0.283 107 53
5 Year Average (1967-1970, 1972) .544: .456
(104,589)
Upper Limit (90% C.I.) -8.697 4948 2474
Computed Limit -3.362 1912 956
Lower Limit (90Z% C.I.) -0.283 161 81

lglasticities computed from equation 3).
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érige'cut_coupled Wifh no Canadian resﬁonse Wou;d result. in gains of
United Sﬁates hard wheat exports to Japan of from i.2 to 7.3 mi;lioh
bushels. A Canédian retalitéry 1/2 pércent cut. would fesﬁlt in
increases 50 percent as 1arge. |

-Tablg XL ‘shows increases to‘the.totél Japanese wheat impoft market

given'ﬁnited étaﬁes price decreases. This shows that for the five
year period of 1966-1970 an incréase in total imports by”Japan from
the United States of from .8 to 11.1 million bushels would have
resqlted given a 1 percent United States price éuf with no cﬁange'in_
theypriée‘of othef imports. ‘

7'W.h:i.ch relates elasticities

There is a method devised by Harberger
of substitution tblprice elasticities of demand. Using the procedure
implied elasticities of demand were computed for the three equationms.
The reSuits obtained were -4.159 for equation (l},:-3.439 for equation
(2) énd'fl.466 for equétion'(B).. Reekie estimated directly_the price
elasticity of exﬁort demand for both the United.States and Canada

obtaining a value of -3.8. In comparison, the results obtaiped by ‘the

indirect -method seem plausible. .

754 C. Harberger, ."Some Evidence on the International Price Mechanism,"
Journal of Political Economy, Vol. 65, pp. 506-521, 1957.
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VII. . CONCULSIONS

The results presented in this section were from three eduations

which gave'plausible results; These eauations show that the price ratio

was. important” in determination of the quantity ratios Which were examined.

The equations used all yielded negative signs on the supply ratio’
variables and on the trade balance ratiods. These Were'not the signs
.that were.expected when these variables were included in the relations;
In regards ‘to the trade balance ratios the reason for ‘the unexpected
signs could be that trade in wheat as a percentage of total trade is

relatively small, For example, in 1972, approximately 25=percent of

the value of Japanese imports from the United States was from agricul- "’

tural trade, and ll 4 percent of this agricultural trade was composed
of wheat and Wheat flour. Thus, only 3 percent of the total United
States exports to Japaniwere of wheat or wheat flour. This is a small
enough percentage to accept‘the'premise that any trade,pattern alteré
nations made to improve trade imbalances would. probably not greatly _
-effect the Wheat import market shares.

The negative stock,ratio values can also be rationalized..'The'
major exporters to Japan; (United States, Canada,  and Australia) all
have consistently held large stocks Therefore, since stocgks have in
recent years always been large enough to more than adequately fill ex-

port demands, the ratios of these stocks Would be of slight importance
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in determining relative market shares. Therefore3 the rather small
negative coefficients would not necessarily be'implausible.

Though the legitimacy of aﬁy elasticity of substitution figures
has been questioned, the values which were reported are as would be
expected from.a review of other studies. Tinbergen found elasticity
of substitution between United States and Canadian exports of between'
~5.3 and —1173. ﬁeekie's valse for United States and Canadian exports
to eight countries was -3. 38. Slater obtained elasticity of substitution
values for Japanese vwheat imports specifically. For the United States
and Canada the value was -0.18, and for the United States and Australia
the value Was-—0.75.8: Slatér computed elasticities of substitution for
five-specific regions and for total world trade between the United States
and Canada, Australia, Argentina; France, and all other exporters. His
twenty elasticity of substitution values‘ranged from 8.45 to —il.4§ with
ﬁost values talling between 0 and =3.0. Equation (3) of this study
would most closely correspond to Reekie's and the elasticity of sub-
stitution values are nearly identical. Equatipn (2) yielded a value of
,—7.333,_we11 within the range obtained by élater, thougﬂ the -13.038
value ia,quationp(B) exceeds Slater's range.

The'relatively high elasticity of substitution value for Equation

8John M. Slater, "The World Wheat Economy: Implications for the Con-
"sumption and Trade of United States Wheat," Unpublished Ph.D. Disserta-

tion, University of Illinois, Urbana, Illin01s, 1966
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@B seeps'reasonable when one considers the followiné statement from a
publication in cooperation with the Japanese Food Agency: "Specifically,
in the case of No..2 or higher grade Canadian Red Spring Versns Nof2
or higher grade U.S. Dark Northern'Spring; the,difference in selling
' prices is ¥ 1,130 per metric ton.(U.S. 9¢ per hushel); Accordingly?
when the difference in the price offered is more.than ¥ 1,130, the . -
Agenc&lpnrchases Canadiaaned Spring wheat as it is more favorable, and
when the difference in the price offered is less than ¥ l 130, the -
Agency purchases U.S. Dark Northern Spring as it is more favorable. 9
Since Equation (1) dealt specifically.with the market share of the hard
Wheats mentioned in‘the above quote,.the degree of marhet share respon—
siveness to price changes seems plausible{ | f.

The lack of significance in the price ratio variable that was
encountered in several equations needs explaining.  First the yearly
average price data used Was.not nearly specific enough to get thoroughlj
reliable estimates:'.Prices'can changeAdailj,land.Japanese Food Agency .
tenders are on‘a monthly basis. Using yearly'average priceidata obscutres
the daily. or weekly price'changes-which determine competitiVeness.l
There also'seen to be some non-price inflnences which tend_to‘favorl :
United States Wheat.' The United States is the onl& one. of thecmajor”.

zexporters‘which offers a complete_range of wheats. “Canada supplies

9Wheat Associates U.S.A., Wheat Importation and Marketingfin‘Japan,
National Food Life Improvement Associates, p. 2 (Addendum), 197&.i
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‘hard wheats and Australia supplies predominantly soft wheats} In other
words, 'one-stop buying" could be in the United States" favor.

'The.possibility df poliﬁical influence in Foo& AgencyApurchésiné
decisions_étill exists. Though information from the Agenéy states thaf
findl decisions are based on Fhe prices thét are most favorable tothe
Agénéy, there is some doubt that.ﬁdlitical factors are or can be com;
pletély_divorced. A ététement from a Foreign Agricultural Service
publication ;endé.credence to theﬂbeLief.that politics play a part in
purchase décisions.A In discussion the'Agency's purchasing structure
they state, "..., this system also makes it possible for Jépan'to limit
or expand imports of state tfaded‘iteﬁs'ﬁrdﬁ aﬁy one country should it
suit the 'national interest'.‘"10 Since there exist substantial political
ties between the governments of the United States and Japan, the pro- |
éibility 6f some political iﬁfluence seems'likely.

There ais¢ seem to be éome bilatefai égreemeﬁts which alter the
sfstem. The wheat trade stabiliéa£ion agreement between Japan and
Australia is an example of this. Also, prgvious to 1967 there wés
séme discriminatiﬁn-between exporting countries due'to the Japanese .

government's repricing of imported wheats. - The govérnmeﬁt resale

prices did not truly reflect the world market,price differentials

10United States Department of Agriculture, Foreign Agricultural Service,
"Agricultural Trade Policy, "Nontariff Barriers Affecting Trade in
Agricultural Products - Japan", June, 1972, p. 2.
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between types of wheat. Iﬂ most cases, it appeared that the United
States was'benefiting from‘these'?esale priciﬁg méthéds.
In summation, United Stafes wheat expdrt sharés'iﬁ some cases
seem to be responsive to pr;ce changes,fbutvit ;ppégrs-;hat in the
Japanese-markg; there exist several nén—price stimuli Whidhlaléo

cause or at least help explain market share changes.




Chéptef 6

SUMMARY AND. CONGLUSIONS

The objéctives originally established for this study included
determining Montana's wheat exports by class, reviewing the world
market for wheatexports, and finding elasticities of substitution for

United States wheat in the Japanese market.

I. GENERAL REVIEW

Montana hard_red spring wheat exports were eétimateé by a method

. which involved subtracting all othér states' hérd red spring shipments
to the West Coast from total West Coast hard red‘spriﬁg exports and
attributing thé residual to Moﬁtana. Thig ﬁgthod was used because
shipment figures by class were not available‘fof Montana, bug were
‘available for all §ther states which shipped hard red spring to the West
Coast. ‘Since the shipments by other states were made under an export
freight rate it was considéred safe to assume tha; all .of this Whe;t was
exported raﬁher than being millea domestically. Montana hard red
winter Wheat exports were then eétimatedlby subﬁracfing froﬁ to;al
Montana westward wheat mo%ément the hard.fed spring export estimates .
and estima;es'of‘domestic milling of all Montana wheat. These eétima;es
were checked against similar estimates Wﬁich‘were made forztétél exports
using a sligh?ly‘diffe;ent procedure.

Results shows that Montané wheat exports have increased tremendously
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over the last ten years, growing from an estimated 16.6 million
bushels in';964 to an estimapgd 78.4 million bushels in 1972. Growth

has been greatest for the hard re&'sp:ing ekpdrts which Werelinfluenéed

.to a large extent by‘the inverse freight rate's inception in 1965.

Presently over 75'pércent of Montana's wheat b;oduction is‘léaving the
state. Fiéures from'this study show that in'tﬁe l97é‘crop'yea¥ 96.50,
million bushels oflwheaﬁ left the state for Weét‘Coasf destina;iqns.'
This included 21.50 million“bushels which ﬁéré:milled'dﬁmestically ana
42.76 million bushels of hard red spring and 32.64 million bushels of
hard red Wintérlwhich moved into‘the export marké#. More Montana |
wﬂeat seems to be milléd domestiéall& than Waé previously thought.

In addition to the"amountslexported as ﬁheat,_an estimated-2.99

to 4.79'million bushe]équivalentsof Monténa wheat were exported as

flour over the last five years.

"Rough estimates of the final destinations of Montana wheat exports

: were made. The results showed the following countries and their. °

approiimate-per yeér'pufchase-amounys of Moptapa Qheat during the 1967
t9.1972 éeriéd: Japan 14 to 26 million bushels, the Pﬁilippines 4
to 9 million bﬁshéls, Korea 2 to 9 million bushels, and Taiwan 2 tql6 '
nillion bushels. R o

| A mark§£ share-énalysislwas.ﬁsed to géin sqme‘insiéﬁt into the
reasons beﬁinq the changes in International wheat magkgtér- Three

effects Were_delineate& and changes in market shares were then ascribed

o, T
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to these effects. Some general conclusions were drawn rélativé'téuthe
results of the several market share analyses. In each.case the size qf»
market effect was positive and was the dominant factbr in the market
share increases. This would indicate that the demand curve fqr'Unifed'
Sfétes wheat ‘exports has been shiffing upward and to the right, pro-
bébly in response to changes in income,v£astes, and population. The °
distributive effect was always negative WBich indicated that the Upited
Stateé market shares suffered becéusé of changing patterns of purchase
by the importing nations: 1In three‘out‘of four of the analyses the
competitive effeéts were positive. This positive effect indilcates that’
the United States is increasing‘its overail.market shares byiincfegsing
its shares in individual markets. Though_thé'analysis calls these
gains competitiﬁe, there are many factoré which cause these market
share gains.

The review of the internationgl ﬁafket for wheat showed thaf'whergas
Europe formerly coﬁstituted the major‘market for wheat and flour-import;,
'Asia now is the leading purchasing area. From 1970 to 1972; 30 percent -

of the Wheatiand.wheat flour imports were by Asian countries. The

United State% was in a favorahle ﬁosition'in_this mérket,.prov#ding.46
percent of t@é e#ports during the 1970 to 1972 period. In 1972 the
United Stateé exporés of wheat and Wheaﬁ'flour amounted to 47.5 percenf
of ﬁhe.worldJs total.

A sumvej of démand_projections lead to the conclusion that the-
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following export demand may be expected for Montana wheat:

1980 -~ Japan 26.6 ta 44,4 million bushels

1980 - Taiwan 5.9 to 6.8 million bushels

1975 — The Philippines 3.2 to 6.8 million bushels
These are'rqugh estimates, but they serve the pu?pose of pointing out
the potegtial for Montana wheat exports. |

Results of elasticity of substitution computations indiéate that
relative prices play an important role in determining market shares in
the Japanese wheat market. Elasticity'of substitution values ranged
from —3.562 between the United States.and Canadian hard and semi-hard .
Wheats; to -7.333 between United States and all'other exporters’ totalh
wheat shipments, tp a -13.038 value between United States apd‘Canadian
exports of hard wheats. These elasticity of substitution values were
converted to estimates of elasticities of demand. This resﬁl;ed in
valpes of from -1.466 to -4.159 for the three equations examined.
" These raéher high elasticit& values lead to two general conclusions.

First, these valﬁes differ from the Aostly inelastic values that have
* been found'for the dgmestic wheat market and give some degree of
justification for the price différentiation between thg domestic and
export markets for wheat. Second, these values show the Japahesé market
for hard wheats to be rather price sensitivé._ Thus it appears that any
attempt to differgntiate Montana wheat should be pieceded by a great

deai of further study to determine its feasibility.
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= IT. SUMMARY OF THE JAPANESE MARKET SITUATION

The total demand for wheat in Japan has grown rapidly and appears
capable of further growth. This growth seemé to be comiﬁg from incfeaseé
incomes (Japanesemational income deflated to 1965 levels more than
guintupled from 1958 to l9i0) and a general Westernizatioﬁ of diets.
Income elaéticiéy of demand is probably décreasing, however, which

1 Population will-continue

will tend to slow,the‘total demand increases.
to have a slight - affect as recent growth has been less than 1 percent
per year. Changes in population composition may influence wheat usage
as the generation first introduced to Western breads now becomes of
child°bearing'age.~ There is also continued talk of a liberalization of
thé_wheat impo;t marketing system which may increase'wheat imports.
Presently the United States provides the greatest share of Japan's
wheat imports. One factor which shoula contribﬁte towards increased
Montana expoftsv is Japan's increasing Qsage Qf hard wheats. Import
démaﬁd for hard wheats in Japan has doubled:over~the last ten years
and is étill increasing. Another favorable factor is Western Wheat .

Associates' cooperation with the Japapése Food Agency and individual

lForecast income elasticities of demand for. wheat in. the .Institute of
Agricultural Economic-Research's Japaneése Import Requirements:i Pro—
‘jections of Agricultural Supply and Deémand for 1965, 1970 and’ 1975 are

1965—1970 (0.2) and 1970-1975 (0.1).
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milling firms in Japan. Their continued wheat promotion and market
development activities.in Japanp and other Asian countries will und&ﬁbtedf
Cly aia Montana wheaé eiports. |

The higﬁef range of forecast imports of Montana wheat by Japan
and other Asian .countries shows the potential 6f'near1y doubled sales
by 1980. The major deterrent to increasing United States saleé té
Japan would appear- to be thelr recent expressed policy of diversifiéafion
of wheat import sources. - Since the United States market sﬂare is
' prgséntly very large, this polic? may tend to limit increases in shares

if not in total exports. .'
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APPENDIX A, TABLE 1
(million bushels)

FIGURES USED TO ESTIMATE MONTANA WHEAT EXPORTS

Total North Dakota North Dakota
Crop Year West Coast Total Shipments Durum Shipments
HRS Exports to West Coast to West Coast
1960 1.718 -
1961 0.802 -
1962 0.832 -
1963 317" -
1964 3.7 -
1965 19.932 5.43P -
1966 25.062 5.54P -
1967 36.782 19.85¢ 0.86¢
1968 38.892 23,427 0.46C¢
1969 41,242 23.284 0.98¢
1970 54,448 17.134 0.83¢
1971 35.55% 6.71° 0.36¢
1972 66.162 16.60¢ 0.70¢




133

APPENDIX A, TABLE 1

(continued)
Idaho HRS South Dakota Montana
Crop Year Shipments HRS Shipments Total Shipments

to West Coast to West Coast to Pacific NW
1960 - - 40.00°
1961 | — 30.40%
1962 2 d 42.30°%
1963 - - 49.408
1964 - - 34.408
1965 - - 56.98%
1966 - - 50.868
1967 - - 57.698
1968 2.20" d 62.44°
1969 2.50" 4.98¢ 65.399
1970 5.90" 4.64% 58.49¢
1971 1.249 2.699 54.80P

1972 3.80 3.70 96.90P
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APPENDIX A, TABLE 1

(continued)
Montana Montana Montana
Crop Year Shipments to HRS Milled HRW Milled
California in West in West
1960 1,541 14.20" 24.00"
1961 1.72% 12.50" 26.50"
| 1962 2.06 11.50° 24.60"
1963 0.54% 12.50" 27.30"
1964 0.47% 9.00" 22, 40"
1965 1,30% 11.00" 25.20"
1966 2.43% P 23.20"
1967 2.39% 7.200 24, 40"
1968 3.26% 11.00" 23.00"
1969 2,46 8.20" 27.60"
1970 3,967 7.40" 22.40"
1971 2. 491 - d -
. 17.90
1972 3.00 . A

21.50k
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APPENDIX A, TABLE 1

(continued)

Utah Montana
Crop Year Milling of In State
Montana Wheat Milling

1960 6.45M 6.040
1961 6 .54m 6.34%
1962 6.33% 6.23%
1963 6.070 6,258

1964 6.57% 6.58M




a)
b)
c)
d)
e)

£)

g)
h)
i)
3)
k)

1

m)

n)

o)

p)
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SOURCES . FOR APPENDIX A, TABLE l

‘Grain’ Market Néws, United States Department of Agriculture, Consumer

and Marketing Service, Grain Divis1on, yearly summary issues.

Marketing Department Market Development Division, Burlington Northern,
St. Paul, Minnesota.

Unpublished figures from United States Department of Agriculture,
Statistical Reporting SerVice, Seattle, Washington.

Pacific ‘Northwest Wheat. Summary, United States Department of Agri-
culture, Statistical Reporting Service, Portland, Oregon. T

Unpublished figures from Upper Great Plains Tramsportation Institute,

. North Dakota State University, Fargo, North Dakota.

Wheat = Supply, Distribution and Value in the Pacific Northwest,

Pacific Northwest Wheat Project, Statistical Bulletin Number 2,
Nov., 1963.

Unpublished figures from Oregon Crop Reporting Office, Statistical
Reporting Service, Portland, Oregon.

Unpublished estimates from milling industry source.
Federal-State Market News Service, United States Department of
Agriculture, Consumer and Marketing Service, California Department

of Agriculture, Bureau of Market News, Sacramento, California.

Unpublished figures from United States Department of Agriculture,
Statistical Reporting Service, Helena, Montana.

Sumoof Montana HRS and Montana HRW milled.in.Pacific Northwest

obtained from p) below.

Preliminary estimates.'

Calculated from information contained in n) and o).

Current Industrial Reports, Flour Milling Products, United States
Department of Commerce, Series M20A(68)-13.

Unpublished estimates from milling industry source.

Montana Crop and Livestock.Reporting Serv1ce, Montana Wheat




APPENDIX A, TABLE 2

ESTIMATES OF MONTANA WHEAT EXPORTED AS FLOUR
(thousand bushels)

Total Wheat Ground Portland & Mt. Flour M

Year for Flour in Wash. Seattle Percent milled in €

and Ore. Flour Exports Wash. & Ore. a

(1) (2) (2)+ (1) =(3) (4) (3
1968 32,097 5,848 18.2 22.9
1969 30,552 7,288 2327 18,2
1970 29,965 ST 7 19.3 20.8
1971 29.936 4,494 16.7 1739
1972 28,954 6,459 22.3 2155
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APPENDIX A, TABLE 3
FLOUR EXPORTS FROM MAJOR WEST

COAST PORTS BY COUNTRY OF DESTINATION
(thousand bushels)

S. America 1968 1969 1970 1971 1972
Bolivia 2542 - - - -
Brazil - - 73.0 - -
Chile 1.8 207 - - -
Columbia - 15.9 - - -
Ecuador 4756 .8 - - -
Peru 52:8 2251 108.1 - Lo

TOTAL 97.4 89.5 181.1 - -

N. & Cent. Am, 1968 1969 1970 1971 1972
Canada - - - - 7.0
Costa Rica - S - - -
Jamaica 52 - - - -
Nicaragua 10.2 3.9 1L b - -
Panama dsD = - - -
Salvador 19.8 25 .4 302.9 2051 10.8

TOTAL 36.7 395l 304.0 26.1 17.8




Asia

Bahrain

Israel

Lebanon

Saudi Arabia
SUBTOTAL NEAR EAST

Cambodia
Hong Kong
India
Indonesia
Japan
Korea
Laos
Malaysia
Nepal
Pakistan
Philippines
Singapore
S. Vietnam
Sri Lanka
Thailand
SUBTOTAL NEAR EAST

TOTAL
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APPENDIX A, TABLE 3
(continued)

1968 1969 1970 1971 1972

- - 9.5 - -

- 98.1 - - -
- - 360.7 264.8 273

4.5 - 36,5 - 4.,
(4.5) (98.1) (406.7) (264.8) (31.8)

- - - 322.5 -
67.9 46.6 78.7 29.9 11.4

34.2 - - - -
663.4 1909.6 388.6 464.1 60.4
48.4 185.7 3.8 &3 735.)
708.5 3019.4 1334.5 12706 2382.6
.8 - 11.4 *3 188.9
.8 i | 33.0 29.9 1:7

.8 - 26.8 7.9 16.9

A .8 o3 - -
282.5 139.3 82.9 10.0 30.3

i - - - -
1908.9 2524.8 2789.2 1266.6 173855
2517.8 73.0 626.5 793.8 1374.3
45.7 34.3 3243 .6 20.3
(6287.2) (7948.6) (5406.3) (4198.3) (6560.4)
6291.7 8046.7 5813.0 4463.1 6592.2




Other Areas

Australia

French Pacific
Islands

Nansei Islands
New Zealand
Mozambique
Pacific Islands
Tunisia
Turkey
Unspecified
TOTAL

GRAND TOTAL
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APPENDIX A, TABLE 3

(continued)

1968 1969 1970 1971 1972
2 - < - -
1.3 5 153 - -
7347 79.1 123.8 119.°2 1.9
.9 - - - -

- 153 - - -
70.6 83.2 70.3 52:4% 39.7
- 1732 - - -

- - - 2.9 -

.9 .8 143 <4 1752
147.6 33851 196.7 175.9 58.8
6573.4 8509 .4 6494.8  4665.1 6668.8
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APPENDIX B, TABLE 1

UNITED STATES WHEAT EXPORTS AND MARKET SHARES, ASTAN MARKET, 1959-61 TO 1970-72
(Figures except percentages are thousand bushels)

1959-61 1970-72

Total U.s. 4 Total U.s. % (3)x(4) 5)-(7n)

Market 1) - -(2) (3 (4) {5)- (6) (@) (8
Bangladesh -— -—_ _— 35164 13558 38.6 -— +13559
China, Republic of 11574 11243 97.1 23429 16975 72.3 22781 - 5805
Hong Kong 5364 918 17.1 6172 1249 27.4 1065 + 625
India 128163 110819 86.5 58643 33143 56.5 50707 ~-17564
Indonesia 5842 2608 44.6 21678 13374 61.7 9663 +.3711
Japan 100935 35237 34.9 187725 103507 55.1 65514 +37993

Korea, North 3674 — -— 17122 —— _— —— _—
Korea, Republic of 13558 13558 100.0 66616 61950 93.0 66616 - 4666
Malaysia and Singapore 9590 183 1.9 21164 698 0.3 4005 - 3307
Pakistan 38287 33216 86.8 41888 31011 74.0 36376 - 5365
People's Rep. of China 82122 -— _— 145947 7238 5.0 -— + 7239
Phillipines 13485 8157 60.5 23846 16461 69.0 14440 + 2021
Thailand 1102 37 3.3 3866 734 25.6 73 + 661
Other Far East 20098 6503 32.4 60039 18018 30.8 119437 - 935
Asian Total 433726 222448 51.3 698466 318864 45.6 290681 +28182

Source:

International Wheat Council, "World Wheat Statistics," (various issues).
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APPENDIX B, TABLE 2

COMPONENTS OF UNITED STATES WHEAT EXPROT GAIN
IN THE ASIAN MARKET 1959-61 TO 1970-72

Actual Exports 1959-61
Asia: Thousand Bus. 433726
U.S.: Thousand Bus. 222448 (Ay)
Market Share 7 2l:3

Potential Exports -
1959-61 Market Share

at 1970-72 export level 358314 (B)
1959-61 Market Shares
in Individual Markets 290682 (C)
Gain for U.S. Thousand Bus,
Total Gain (A2—Al) +96416
""Size of Market' effect +135866
(B-A,)

i
"Distribution" effect -67632
(c-B)

"Competitive: effect
(AZ-C) +28182

1970-72

698467
318864 (Az)

45.6

Percent

+100.0

+140.9

=701

+29,2




APPENDIX B, TABLE 3

CANADIAN WHEAT EXPORTS AND MARKET SHARES, ASTAN MARKET, 1959-61 AND 1970-72

(Figures except percentages are thousand bushels)

1959-61 1970-72

Total Canada 4 Total Canada % (3)x(4) (5)-(7)

Market (€9) (2) (3) (4) (5) (6) (€)) (8)
Bangladesh _— -— -— 35164 3784 10.8 -— + 3785
China, Republic of 11574 110 1.0 23429 1102 4.7 220 + 882
Hong Kong 5364 1249 23.3 6172 955 15.5 .« 1433 - 478
India 128163 4703 3.7 58643 20503 35.0" 2167 +18335
Indonesia 5842 293 5.0 21678 1469 6.8 1102 + 367
Japan 100935 50155 49.7 187724 46297 24.7 93293 -46996
Korea, North 3674 -— _— 17122 1359 719 _— + 1360
Korea, Republic of 13558 —-— — 66616 _— -— -_— -
Malaysia and Singapore 9590 587 6.1 21164 1028 4.9 1286 - 478
Pakistan 38287 2351 6.1 41888 4372 10.& . 2572 + 1800
People's Rep. of China 82122 33584 40.9 145947 118646 81.3 59672 +58974
Philippines 13485 4813 35.9 23846 6099 25.6 8524 - 2425
Thailand 1102 367 33.3 2866 146 5.1 955 - 808
Other Far East 20098 2425 32.1 60039 2351 3.9 7275 - 4924
Asian Total 433726 100715 23.2 698466 208118 29.8 178502 +29394

Source: International Wheat Council, "World Wheat Statistics,"

(various issues).



145

APPENDIX B, TABLE 4

COMPONENTS OF CANADIAN WHEAT EXPORT GAIN
IN THE ASTAN MARKET, 1959-61 TO 1970-72

Actual Exports

Asia: Thousand Bus.
Canada: Thousand Bus.
Market Share 7
Potential Exports -
1959-61 Market Share

at 1970-72 Export Level

1959-61 Market Shares
in Individual Markets

Gain for Canada

Total Gain (A2—Al)

"'Size of Market'" Effect

"Distribution' Effect
(C-B)

"Competitive" Effect
(AZ-C)

1959-61

433726

100715 (Al)

23.2

162044(B)

178502

Thousand Bus.

+107513

$ 101329

+ 16458

29726

1970-72
698467
208228 4,)

29.8

Percent

+100.0

457 .0

#1553

52756




APPENDIX B, TABLE 5

AUSTRALIAN WHEAT EXPORTS AND MARKET SHARES, ASTIAN MARKET, 1959-61 TO 1970-72
(Figures except percentages are thousand bushels)

1959-61 1970-72
Total Aus. Z Total Aus. 4 (3)x(4) (3)-(7)

Market 1) (2) 3) (4) (5) (6) (D (8)
Bangladesh —— —— — 35164 881 2.5 _— + 4777
China, Republic of 11574 220 1.9 23429 5217 22.2 440 - 7135
Hong Kong 5364 2939 54.8 6172 2645 42.8 3380 - 5365
India 128163 12603 9.8 58643 2094 3.6 5732 - 4409
Indonesia 5842 2278 39.0 21678 3196 14.7 8451 + 1764
Japan 100935 14256 14.1 187725 36633 19.5 26455 + 184
Korea, North 3674 1359 37.0 17122 955 5.6 6319 +10178
Korea, Republic of 13558 —_— — 66616 4409 6.6 -_— - 3638
Malaysia and Singapore 9590 7936 83.8 21164 19290 91.1 17526 - 331
Pakistan 38287 2608 6.8 41888 2461 5.9 2866 R
People's Rep. of China 82122 38232 46.7 145947 20025 13.7 68160 - 5354
Philippines 13485 477 3.5 23846 881 3.7 845 -48135
Thailand 1102 661 60.0 2866 1910 66.7 1726 + 882
Other Far East 20098 7679 38.2 60039 5651 9.4 22928 -17306

Asian Total 433726 91308 21.0 698466 106300 15.2 164833 -58534

Source: International Wheat Council, "World Wheat Statistics," (various issues).



147
APPENDIX B, TABLE 6

COMPONENTS OF AUSTRALIAN WHEAT EXPORT GAIN
IN THE ASIAN MARKET 1959-61 TO 1970-72.

Actual Exports 1959-61 1970-72
Asia: Thousand Bus. 433726 698467
Australia: Thousand Bus. 91309(A1) 196300(A2)
Market Share 7% 21.0 19552

Potential Exports - (B)
1959-61 Market Share 146678
at 1970-72 Export Level

1959-61 Market Shares (©)
in Individual Markets 164834

Gain for Australia

Total Gain (A2—A1) + 14991 +100.0
"Size of Market" Effect + 55369 +369.3
(B-A.)

4 §
"Distribution" Effect + 18156 +121.1
(C-B)
"Competitive" Effect - 58534 -390.5

(A,=C)




APPENDIX B, TABLE 7

UNITED STATES WHEAT EXPORTS AND MARKET SHARES, JAPANESE MARKET 1967 TO 1972
(Figures except percentages are thousand bushels)

1967 1972

Total U.S. 4 Total U.s. y 4 (3)x(4) (5)-C

Japan (1) (2) (3) (&) (5) (%) (@) (8)

Durums 1049 746 711 1694 1694 100.0 1204 + 49(

Hards 73197 28120 38.4 92251 43566 47.2 35435 +814]

Semi-Hards 25904 22675 87.5 24393 19359 79.4 21344 -198:¢

Softs 43370 36705 61.6 62009 39793 64.2 38197 +159¢

Total 143520 78246 54.5 180347 104412 57.9 96170 +824:
Source: Japanese Food Agency

APPENDIX B, TABLE 8
CANADIAN WHEAT EXPORTS AND MARKET SHARES, JAPANESE MARKET, 1967 TO 1972
1967 1972

Total Can. Z Total Can. Z (3)x(4) (5)=(

Japan (1) (2) (3 (4) (5) (6) (@) (8)

Durums 1049 303 28.9 1694 - — 490 - &

Hards 73197 41413 56.6 92251 44664 48.4 52214 = 755

Semi-Hards 25904 — —_— 24393 _ -_— —_— ~-

Softs 43370 _— — 72009 -_— _— —_— -

Total 143520 41716 29.1 180247 44664 24.8 52704 - 804
Source: Japanese Food Agency



APPENDIX B, TABLE 9

AUSTRALIAN WHEAT EXPORTS AND MARKET SHARES, JAPANESE MARKET, 1967 TO 1972

(Figures except percentages are thousand bushels)

1967 1972

Total Aus. y 4 Total Aus. % (3)x(4) (5)-(7)

Japan 1) (2) 3) (4) (5) (6) (7) (8)
Durums 1049 — -— 1694 -—= —-— —— -—
Hards 73197 3664 5.0 92251 4021 4.4 4613 - 592
Semi-Hards 25904 3229 32.5 24393 2131 8.7 3049 - 918
Softs 43370 16665 38.4 62009 21841 5.2 23811 - 1970
Total 143520 23558 16.4 180347 27994 15.5 31473 - 3480

Source: Japanese Food Agency
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APPENDIX B, TABLE 10

COMPONENTS OF UNITED STATES WHEAT EXPORT GAIN
IN THE JAPANESE MARKET, 1967 TO 1972

Actual Exports 1967 1972
Japan: Thousand Bus. 143520 180347
United States: Thousand Bus. 78246 A1) 10441247
Market Share % 54.5 37.9

Potential Exports - (B)
1967 Market Share 98289
at 1972 Export Level

1967 Market Shares

in Individual Markets 96170(C)

Gain for United States Thous. Bus. Percent
Total Gain (Az—Al) +26166 +100.0

""Size of Market" Effect +20043 + 76.6

(B-Al)

"Distribution" Effect* - 2119 - 8.1

(C-B)

"Competitive" Effect + 8242 + 3135

(A2—C)

*In this case the '"distribution" effect is reall a "commodity" effect.
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APPENDIX B, TABLE 11

COMPONENTS OF CANADIAN WHEAT EXPORT GAIN
IN THE JAPANESE MARKET, 1967 TO 1972

Actual Exports 1967 1972
Japan: Thous. Bus. 143520 180347
Canada: Thous. Bus. 42716 (A1) 44664 A)
Market Share % 29.1 24.8
Potential Exports - (B)
1967 Market Share 52481
at 1972 Export Level
1967 Market Shares (©)
in Individual Markets 52704
Gain for Canada Thous. Bus. Percent
Total Gain (A2-A1) + 2498 +100.0
""Size of Market" Effect +10765 +365.2
(B=-A.)

i
"Distribution' Effect#* + 223 + 7.6
(C-B)
"Competitive" Effect - 8040 -272.7

*In this case the "distribution" effect is really a "commodity" effect.
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APPENDIX B, TABLE 12

COMPONENTS OF AUSTRALIAN WHEAT EXPORT GAIN
IN THE JAPANESE MARKET, 1967 TO 1972

Actual Exports 1967 1972
Japan: Thous. Bus. 143520 180347
Australia: Thous. Bus. 23558 A1) 27933(A2)
Market Share 7 16.4 15.5

Potential Exports - (B)
1967 Market Share 29577
at 1972 Export Levele

1967 Market Shares

‘ in Individual Markets 31473(C)

|

‘ Gain for Australia Thous. Bus. Percent
Total Gain (A2—A1) + 4435 +100.0
"Size of Market'" Effect + 6019 +135.7
(B-A.)

1

"Distribution' Effect* + 1896 + 42.8
(C-B)
"Competitive'" Effect - 3480 - 78.5
(AZ-C)

*In this case the '"distribution'" effect is really a '"commodity" effect.
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DATA USED IN REGRESSION EQUATIONS




APPENDIX C, TABLE 1
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PRICE RATIOS USED IN REGRESSIONS

U.S. Hard U.S. All Classes U.S.Hard & Semi-Hard
Year Can. Hard All Others-All Classes Can. Hard & Semi-Hard
1959 0.994 0.953 0.986
1960 0.996 0.963 0.970
1961 0.967 0.952 0.974
1962 0.890 0.899 0.756
1963 0.959 0.961 0.950
1964 0.949 0.955 0.946
1965 0.944 0.925 0.917
1966 0.954 0.953 0.945
1967 0.956 0.962 0.950
1968 0.949 0.975 0.970
1969 0.946 0.972 0.947
1970 0.953 0.883 0.940
1972 . wewewe T D e 0.935
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APPENDIX C, TABLE 2

QUANTITY RATIOS USED IN REGRESSIONS

U.S. Hard U.S. All Classes U.S. Hard & Semi-Hard
Year Can. Hard All Others-All Classes Can. Hard & Semi-Hard
1959 0.102 0.494 0.168
1960 0.016 0.463 0.130
1961 0.069 0.460 0.241
1962 0.084 0.593 0.377
1963 0.323 1.005 0.750
1964 0.285 0.837 0.671
1965 0.567 1.183 0.929
1966 0.514 1.039 0.806
1967 0.859 1.199 Lo 127
1968 0.604 0.730 0.677
1969 0.893 1.077 1.101
1970 1,315 1.511 1.841
JOTR . om0 g, g 1.220




APPENDIX C, TABLE 3

OTHER EXPLANATORY VARIABLES USED IN REGRESSIONS

Japanese Exports Japanese Exports United States Japan

to United States to United States Hard Wheat Stocks Wheat

Japanese Exports Japanese Exports Canadian Total Depen
Year to Canada to Canada and Australia Wheat Stocks Rate
1959 9.016 5.350 2.019 0.6
1960 9.239 4.183 2.033 0.6
1961 9.147 4.919 2.206 0.6
1962 11.098 5.290 3.253 0.6
1963 125073 5327 2:322 0.8
1964 11.081 4.603 1.852 .7
1965 11.562 4.698 1.427 0.7
1966 11.608 3305 15079 0. 8
1967 10.986 4.758 0.634 0.8
1968 11.799 J 358 0.686 0.8
1969 10.306 5.182 0.804 0. 8¢
1970 10.585 5.155 0.745 0.9]
1972 @ e——— e 1.267 0.9
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