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Abstract:

The following thesis is an attempt to gain a better perspective of the marketing problems facing the
producer of high protein hard spring wheat by examining various factors which influence the demand
for his product.

Part I introduces the problem and outlines the general methodological procedure used. It outlines the
formulated hypotheses which were used as guideposts for the analysis..

A preliminary background for the analysis of the problem is contained in Part II. A brief history of
flour milling is given. The various segments of the distribution system are outlined. The last two
sections of this part describe the wheat used by the spring wheat millers and the types and properties of
the various flours.

Part III contains the analysis of the problem and is broken into seven sections. Section A presents the
theory of demand which becomes a framework from which to analyze the data. Section B discusses the
role of the flour orders received by the miller in determining and affecting the demand for high protein
spring wheat. Section C describes the effect of other wheat and flour markets on demand. Section D
analyzes the variations in wheat shipments on the Great Lakes and their relationship to demand and
price. Section E considers the fluctuating supplies of various proteins and their effect on the demand
for high protein spring wheat. Section F covers the substitution of high protein spring wheat for durum
wheat in the manufacture of macaroni products. Section G discusses changing technology in the baking
and milling industries and its effect on the demand for high protein spring wheat.

The conclusions and implications of the study are contained in Part I'V.
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ABSTRACT

The following thesis is an attempt to gain a better perspective of the
marketing problems facing the producer of high protein hard spring wheat by
exanmining various factors which influence the demand for his product,

Part I introduces the problem and outlines the general methodoldgical
procedure used, It outlines the formulated hypotheses which weré used as
guideposts for the analysis,.

A preliminary background for the analysis of the problem is contained
in Part IT, A brief history of flour milling is given, The various seg-
ments of the distribution system are outlined. The last two sections of
this part describe the wheat used by the spring wheat millers and the types
and properties of the various flours.

Part TIT contains the analysis of the problem and is broken into seven
sections. Section A presents the theory of demand which becomes a framework
from which to analyze the data. Section B discusses the role of the flour
orders received by the miller in determining and affecting the demand for
high protein spring wheat. Section C describes the effect of other wheat
and flour markets on demand. Section D analyzes the variations in wheat
shipments on the Great Lakes and their relationship to demand and price,
Section E considers the fluctuating supplies of various proteins and their
effect on the demand for high protein spring wheat, Section F covers the
substitution of high protein spring wheat for durum whesat in the manufacture
of macaroni products. Section G discusses changing technology in the baking
and milling industries and ibs effect on the demand for high protein spring
wheat,

The conclusions and implications of the study are contained in Part IV,
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Part T

INTRODU CTION

A, The Problem

I, Introduction and Problem.Situation

For thousands of years bread has been the staple diet of Wéstern man’
and one of the world's most indispensable prodicts, Even in recent years
when our higher standards of living and increasing variety in foods have
resulted in less reliance upon bread, it has, nevertheless, remained one
-of our basic foods,

Good bread, ﬁnfortunatelyg cannot be made out of every type of wheat
produced, It must be wheat that contains the proper quality and quantity
of protéino It has been oniy in the last three decades, however, that
protein has been given recoénition in the grain markets, In 1925, the first
premiums for protein were established on the Mirnneapolis market, Since
then, protein premiums have grown to occupy an important position in our
agricultural economy., It has been estimated that in the state of Mont;na
alone, if protein premiums were.considered a-’seéparate commodity, they would
represent the fifth largest crop, exceeded only by wheat, cattle, sheep,
and dairy. l/ Protein premiums are paid on "high protein” wheat which is

generally considered to be wheat containing more than 12 per cent proteino

l/ H, R, Stucky and M. O, Taylor, Looking Ahgad With Montana Farmers and
Ranchers, Folder 22, Montana Extension Serv1ee, Montanar State College,
Bozeman, Montana, September 1, 1952,
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The premiums are expressed as increasing premiums for évery one-ténth or
one=half per cent protein pver 12 per cent,

The payment 6f protein premiums, even though it has helped the pro=-
ducer to increase his incomé, has caused additional uncertainty to the
dealer and producer engaged in an already uncertain field, Wheat prices
fluctuate daily but the éffecéts of this fluétuation can be greatly_minia
mized through hedging in the futures market; Protein premiums, however,
cannot be-hedged and thus cause additiénalnanxiety on the part of those
holding high protein wheat for which premiums have been paid.

The producer has questioned at times.ﬁhether or not all of the pre-
of premiums have tended to establish protein as & separate commodity. The
producer knows in a general way how hié grain moves to market, yet there -
may be some question as to wﬁeﬁher or not high protein wheat follows the same
.marketing - pattern as that of ordinary wheat. Premiums, in themselves,
represent an impofbaqt part of the producer's income and for this reason
it is to his advantage to know about them and how they are established,

On the production side, the producer has received help from industry,
government, and educational Institutions, Countless hours have been spent
developing new varieties of wheat for the producer. Other measures have
been taken to give the producer the best possible advantage in raising his
crop. However, what happens to his grain after it is harvested is just as
important to the producer. Unless he can sell his grain at a fair price,
he is not benefiting fully from his production efforts, The producer,

therefore, is interested in what happens to his high protein wheat when
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it leaves his farm in the Northern Great Plains, He is interested in
those who handle the wheat and aid its movement to market. He is inter-
ested in those who buy and sell the wheat after it has‘arrivea on the mar-
kets In addition, he may want to know how the wheat is used, the products
made from it, and the uses for these products. In genéral, the producer is
interested in the movement of wheat from his farm to the ultimate consumer

who uses wheat in its final form of bread and other baking products,

II. Statement of the Problem

This study is concerned with the factoré behind the demand for high
protein hard red spring wheat,.the reasQns fér the fluctuations in demand,
and the effect the demand factors have on price,

Prices are determined bylvarious supply and demand facitors, -4n
examination of both must be made in order to analyze prices completely.
However, this study is concerned only with the demand factors and their
effect on the price the broducer receives for his high protein spring

wheat,

III, The Objective of this Study

The objective of this study is to isolate, examine, analyze, and
describe the factSrs which affect the demand for high protein hard red
spring wheat and their relationship to price.

A knowledge of the factors beﬁind the market price for high protein
spring wheat would be helpfu1>to the producer and give him a better under-
standing of the complexity of market operations and explain why he re-

ceives a particular price for his wheat, Not only will the producer
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benefit, but the rest of the grain trade and others affected by the price
of high protein spring wheat will come to a greater appreciation for each
other's problems,

The demand for high protein spring wheat is a derived demand from
the constmers' demand for bread and other baking prodﬁctso Since the
objective is to analyze the demand factors, this study concerns mainly
the milling and baking industries because fhéy are the consumers and
proceséofs of wheat and wheat products. Therefore, further discussion

will be located primarily in these areas.

B. Statement of Hypotheses
The demand for high protein hard red spring wheat is affected by the
following major factofs: (i) Flour orders received by the millers; (2)
Other wheat and flour markets; (3) The seasonality of shipping on the
Great Lakes; (L) The blending of protein; (5) The durum wheat crop, ands
(é) Changing technoldgy in the milling and baking industries,

..H(ij Flour orders received by the millers represent the major factor
behind the demand for high protein spring wheat, The millers' demand for
Whegt“is @gggndent on their.sales of flour, .The millers buy wheat to
meet the flour commitments., '

| - (2) Buyers from other market areas enter the spring wheat market for
wheat and cause a shift in_the demand curve as well as more elasticity.
The reverse situation brings about substitutes for spring wheat and causes

the demand for spring wheat to be more elastic,
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(3) The seasonality of shipping on the Great Lakes causes a seasonal
change in the demand for spring whe;t. During the latter part of‘the opén
season there is a decrease in the elasticity of .demand., .The Seasonality
also shifts the demand curve--the amount and direction depending on the
season,

(L) The necessity of Blending proteins causes fluctuations in the
demar}d for the individual pr;otein’s depending 1a.rgely on the relative
supplies, | |

(5) The shortage of durum'wheat causes an alternative use for high
protein spring wheat, ..This miakes the demand for spring wheat more elastic,

(6) Changing technology in the milling and baking industries cause’
the demand to be more elastic by providing.sgbstitutes for high protein

wheat,

Co Methodological Procedure

I. Data Used and Method of Analysis

The primary data used in éhis study were eﬁpirical evidence gathered
ﬁy direct interview with members of thé flour millgng industry and by méil
£rom members of the baking industry,‘ The data received from the milling
industry were by far the most exhaustivé and representative,

Fifteen flour millers in Montana, North Dakota, and Minnesota were .
interviewed, Thesg millers produce approximately one-third of all the
flour prodgcéd in the United States, and approximately 65 per cent of the
ilour_prodgced in the states of Montana, North Dakota, and Minnesotaé They.

were selected because they are the largest millers in the Northern Great
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Plains and their practices probably have morée influence on the market than
all the smaller mills. .Most of ‘the millers are rational in sige, and their
pdlicies and practices are indicative of the flour milling industry as a
whole,

Members of the baking industry'ﬁere contacted by maii° A mail ques=
tionnaire was sent to each of 28 bakefs throughout the country, Nine com-
pleted questionnaires were retUrnedO. These nine are sufficiently scattered
" around the country so that a general picture of bakers! practiceé in
several areas has been obtained.

The secondary daba used came mostly ffom the grain tféde and trade
periodicals, Information gathered from the Northwestern Miller was ex-
tremely helpful. 'The Duluth and Minneapoiis Boards of Trade provided
excellent sources of information, partieularly through the use of their
Annual Reports, |

- The millers' schedules were first éssembled and composite results
obtained to all questions, Similar pf50edﬁre was used in dealing with
the bakers' que_stionnaires° These composite results were then analyzed

and used to test the hypotheses, together ith results of a statistical

analysis of both primary and secondary data. After testing the hypotheses,

inferences were drawn and some general tconclusions were reached,

IT. -Procedure Used in this Study

The initial phases of this study were spent in reviewing literature
in the field of wheat marketing in order to gain & better perspective of

the problem. The amount of literature available, however, was found to be
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rather.Small° Therefore, this study relies very greatly on empirical
information,

From the over-zll problem of high protein wheat marketing, the speci=
fic problem was selected, By limiting the study to the specific problem a
detailed analysis can be made, At the séme.time, however, the specific
problem is still broad enough so that-it fits into the larger problem of
high protein wheat marketing, The importance of the size of the specific
problem to be attacked lies in the fact ﬁhat another smaller problem could
have been selected and examined from every conceivable aspect and in a
much more thorough manner., Yet, a solution to such a small pfoblém would
be so small a part of the larger problem of high.protein wheat marketing
that it would contribute little to solving the larger problem. ‘It is felt,
therefore, that any solution of ﬁhé problem with.whicﬁ this study is con-
cerned will be meaningful and pontribﬁ$e'something to the solving of the
larger problgm of high protein wheat marketing;

Thg next step was the formulation of hypotheses, A set of hypotheses
wgs“arrived.at through deduction from the.specific problem and through in-
duction from the literature reviewed. These hygomhes§§'were then used as .
guideposts in proceeding from the known into the unknown; i.e., proceeding
into the actual analysis of the problem. Larrabee says hypotheses "go be-
yond the given to a possible patterning or arrangement or interpretation of
;t; and they do so provisionally, with a definite view to ultimate confipw

mation or rejection after testing', 2/

g/ Harold A. Larrabee, Reliable Knowledge, Houghton Mifflin GCompany,
Cambridge, 1945, p. 168,
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In order to examine the problem and test thehypotheses, empirical data
were collected and Secondéry information gathered, This information was
used to test thehypotheség and to make some necessary adjustments in both
the problem statemeht and the hypotheses.

Part III of this report covers the analysis of this data and the

testing of the hypotheses., Part IV présents the conclusions and inferences’

drawn from the analysis. However, before proceeding into the analysis it
will be helpful to have a picture of several phases of wheat marketing and
their relation to this study, and é picture ‘of the commodity, flour, with
Wh%ch this study is concerned, - Thereforé, Part Il covers the necessary
@ateqia% tq ppovide an adequate backgrbund for interpreting the specific

points to be covered in Part IIT, the analysis of the data,
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Part ITI

BACKGROUND TO THE ANALYSIS

A, The Market Structure

I. ZIntroduction and History

There probably is no other industry which has a longer history in the
United States than the flour milling industry. - The first American mami-
lfacturing establishments were devoted to grain grinding. The history and
growth of flour milling panallels the history and growth of our country.

The first known flour mill was founded on the Eastern seaboard in 1632,
In subsequent years, flour milling grew up along the eastern coast and New
¥oyk’§ity éstablished itself as the flour center of this périod, -As the
nation expanded, wheat growing and flour milling spread throughout #11 the
golonies. Poor milling facilities, and the high cost of transportation
tendedito make each area self-sufficient, and therefore, most of the mills
were smali custom mills, serving only local tradé;

_Wéstwgrd expansion of the nation brought about a similar expansion in
the milling indusfrya The wheat growing areas shifted to western New York
and the Midwest with Philadelphia, Baltimore, and Rochester becoming the
leading flour markets and milliné centers. Further weétward movement
Prought Fhe wheat férmer out onto the gfeat plains, - Again the centers of
milling and the flour markets mo&ed with the crop, -Ginciﬂﬁéti, St, Louis
and New Orleaps took their place in millihg history as the centers for this
period, ‘Finally, the home market demand, the lack of transportation to the

east, and the undeveloped state of transportabion in the west tended to
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bring about mill deveiopment in the western_;&ains;.i/‘

‘ Milling began at what is now Minneapclis as early as 1822-23 with the "
establishment of a small gristmill to sérVe the soldiers at Fort Snellingo
Settlers moved very slowly into the area and for a number of years were out-
numbered by trappers, lumbermen, and miners.

After 1851, there was a rapid increase of population in Minnesota,
Flour and feed mills sprung up all over the state, By 1860 there were 81
mills turning out prodicts worth over $1,200,000, The development of
Minneapolis as a milling center was, up to 1870, the result of the movément
of farmers and mills into the gfeat plains, After 1870, the rapid rise of
Minpeapolis was due to a revolution in milling proceéses which réesulted
from the introduction of the purifier and roller system, These new pro-
cesses brought supremacy in world trade to Ameri@an flours and the Minneapo-
lis mil%ers in the period following iS?Oo

Qompercial milling developed in North Dakota and South Dakota in the
%89Q's and in Montana after 1900. At the same time there was a concentra-
tion of mill ownership in those areas. .The Russell-Miller Company was
qrganized_in 1897. In 1911 the Montana Flour Mills Company began operations
in Har}gwtop, subsequently building a large mill at Lewistown.

-'Other”large combines came about in this same period. The Internationai
Milling Company appeared at New Prague, Minnesota and rose to a present
daily capacity of 53,100 sacks, (IOQ# sacks), Commander-larabee Corporation
was fouﬁded by bringing together mills scattered about Minnesota and Kansas,

17 Charles B. Kuhlmann, The Development of the Flour Milling Industry in
the United States, Houghton Mifflin Company, New York, 1929,
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Commander-Larabee now has a daily capacity of 38,6L0 sacks., The trend
towards concentration. has continued up to the present day with the large

getting larger and the small dropping by the wayside., 2/

IT, Marketing Channels

a. -The Marketing Process

The first step in the marketing process is the delivery of wheat by
the producer to the country elevator. The country elevator places the
wheat. in storage or loads it into a boxcar for immediate shipméht; The
-gogntz:y elevator generally buys the grain from the producer, However, in
some cases it is sﬁored in the producer's name, Storage for producers is
not very prevalent today partly because the elevators are storing Commodity
Credit Corporation wheat instead, The country elevator is a collection
Roin@ for wheat produced in the surrounding area., Very 1ittlé of the wheat
moves directly from producer to terminal market. |

The elevator Eontacts a commission firm at the terminal market, in
this case Minmeapolis or Duluth, and ﬁotifies it of the quantity and
guality'qf wheat enroute to market or on hand, The commission firm hedges
'fhe wheat for the country elevator. When the wheat is received on the
market it is tested for protein and quality. The commission firm then
places a sample of the grain on the trading tables on ﬁhe cash floor and
proceeds to bargain with prospective"customerso

The largest share of the cash wheat is purchased by processors like

2/ Charles B. Kuhlmann, Ibid.

<
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the flour miller, The miller grinds the wheat he buys on the cash floor
into flour and feed, and sélls these products to bakers, feed mills, and
others desiring the products, The baker; in turn, makes bread from the

flour and sells it to the consumer,

be The Teérminal Elevator

The terminal elevator firm today is primarily a grain merchandiser
rather than juét the supplier of a large storage. warehouse for grain, -The
berminal elevator firm purchases wﬁeaﬁ in its own name and proceeds to
clean it and bin it by narrow ranges of protein, The large facilities
permit it to store huge quantities‘of wheat, and other grains, and to be in
a position to blend different wheats to satisfy particular customers,

¢, The .Commodity Broker

The commodity b;oker differs from the commission firm in that he
operates only on the futures market, His job is to buy and sell contracts
for future delivery of wheat and other commodities. The broker may be
' bgth a securities and a commodity broker, or he may specialize in commodi-
ties alone., His customers represent every segment of the marketing struc-
turéo Millers, terminal and country elevators, and speculators are among
the broker's customers,

d. The Speculator

The speculator, as found in the commodity markets, is a person who
buys and sells on the futures market in order to make a profit‘from the
transactions. The speculator holds no commodities nor takes possession of
~ any., Many feel that the speculator does more harm than good. However,

without him there would be no futures market., It is the speculator who is
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always present ready to buy when the country elevator wishes to hedge, or
to sell when the elevator wishes to reverse the hedge. Naturally, it is
not always the speculatof who purchases the hedge, but without his presence,

hedging as it is now practiced would be impossible,

IIT, Production Areas

There are four major wheat produéing areas in the United States, each
distinguished by the type of wheat thét is predominant in the areas (1)
The hard spring wheat area comprisiné North Dakota, South Dakota, Monbana,
and Minnesotaj (2) The hard red winter wheat area of Texas, Oklahoma,
Kansas, and Nebraska; (3) The soft réd winter wheat area of Eastern Kansas,
Central Texas, Missouri, Lower Illinois, Indiana, Ohio, and the Central
Atlantic Coast states; and (L) The soft white wheat area of California,
Oregon, Idaho, and Washington. These production areas each supply a parti-
cular milling center or market with a large part of its wheat, 3/

_Stigler defines a market area to be "the area within which the price
tends to uniformity, allowance being made for transportation costs", L/
The Minneapolis price for wheat tends to be the price throughout the spring
whegt production area with allowances for freight., Therefore, Minneapolis
is the.spring_wheat market center. This stﬁdy concerns itself with the
hard spring wheat area and its particular milling centers which are

Minneapolis and Buffalo., Duluth is the transit point for wheat moving to

3/ Commodity Research Bureau, Commodity Yearbook, New York, 1952, p. 3L0s

E/ George J, Stigler, The Theory of Price, The Machillan Company, New York,
Tohé, p. 92, D
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Buffalo, the largest spring wheat milling center, Minneapolis? however,

is the world's largest cash wheat market.

IV, GSize of Spring Wheat Milling Centers

As has been stated previously, Minﬁeapolis and Buffalo are the two
b?imary spring wheat milling centefs.. Minneépolis and Duluth are the spring
wheat markets where prices are quoted daily on cash receipts of spring
wheat,

Buffalo flour production amounted to 26,216,130 sacks in i953.
Minneapolis produced 13,578,063‘sacks in the same year, By c;mpafison,
Kansas City produced 13,017,915 sacks in 1953 out of a total U, S,'pfoduc«
tion of 221,852,000 sacks. This means that Buffalo produced approximately

lZHéer cent of the total U. S. flour in 1953, while Minneapoiis,and Kansas
>.City each producgd abéut é per cent,

~ Buffalo raﬁksto; 1 in'tdtal daily capacity with 9h9700 sacks,
 ﬁinnegpo1is is second with 68,800 sacks; Kansas City third with 5,120
sacks; Dallas-Ft. Worth fourth with 26,700.sacks; and Salina fifth with

15,800 sacks, 5/

V. ,Purchases;and Practices of the Millers

a. Location and Method gi Purchasing

Minneapolis millers obtain more than 75 per cent of their wheat from
Montana and Nofth Dakota, In 1952 and‘l953, Montana was the iargest sup=

plier, Other Northern Great Plains millers purchase most of their wheat

5/ The Miller Publishing Company, Northwestern Miller Almanack, Minneapolis,
T95h, p. 2L, ' '
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from these two states also, Table I shows bthe source of wheat purchased

by 15 flour millers in the Northern Great Flains.,

purchased 100 per cent of their wheat from Montana and North Dakota, The

Seven of these millers

others purchased at least 75 per cent of their wheat in these states,

Table ;,

Source of Wheat Milled by Northern Great Plains Millers

1952 Crop Year

Company

1| 2(3|h]slé]lv]8] 9] 2ol 1] 12] 13| 1k |18

‘ - Per Cent of Total Purchases

Mont, 3550 (kof25 | |25 |50 bofLo| 100 | 100| 100 |00 | 25
' T 75 100

N, Daks 50[ko 6055 | 50|30 j25(L5 ‘ 75

.PaCh NoWo

Kan., Okla, no| 5

'Ming:fnak, 15[10| 205 [25 20| 5

The millers generally purchase their wheat through commission firms o
the cgsh market rather than buy diréct from country elevators or producers,
This way the miller can“actually see the wheat he is buying and is dealing
with a specialized agency., The comq;ssion firms generally represent the
country elevapors on the cash floor, although they may sell wheat for pro-
ducers or terminal elevators, Twelve of the.15 millers interviewed pur-
phaSgd 90 per cent or more of their wheat through commission firms. Only

two mills purchased more than one~fourth of their wheat direct from country

elevators or producers,
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The millers apparently try to purchasé their wheat from the same
areas and localities every year, Of course, this fluctuates because of
changes in protein and wheat quality which is due primarily to the unpre-
dictable ﬁeather found in these aress, Ovér the years the millers have
established certain localities that produce the desired quality of wheé.t°
The ﬁillers tend to favor these areas in their purchasing and try to buy
from them before going elsewhere for ’oheirnwhea_t'b° Country elevators, too,
have established reputations with the millers; some good and some bad,
These reputations are very important to the millers: The millers keep a
close check on the wheat coming from the elevators and know which ones are
dgliyering superior wheat. The millers regrettably find that some elevators
attempt to ship pluéged cars and wheat with excessive dockage, These
elevators are soon known throughout the trade, and the trade prefers not to
handle their wheat., The millers have stated that for awhile an elevator
may get.away with car plugging, but eventually the practice is discovered y
and further shipments from such an elevator are not accepted very readily,
sometimes only at a diécount° In the long run these practices méy harm
not only the eievators but al§o the farmers these elevators serve,

MQst of the millers purchase all the wheat they can store during the
harvest season, Buffalo millers try to get as much wheat as possible over
the Great Lakes before they close. Thus their purchasing is done during
the harvest Season and in the post~harvest season as well,

The millers gll do some contracting for future deliveries but these

are usually short term contracts., ‘Most of the contracting is done in the
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late summer or early fall. The time and amount of contracting will depend

upon the supplies available and the expected price movement.,

b, Protein Content of Pﬁrchases

"Millers and bakers are not interesfed in the protein content of
wheat and flour from a diebary viewpoin;b° Premiums are paid for high pro-
tein wheat because protein content is a crude meésure of gluteﬁ quality.” &/
Protein content may bé used as a measure of quality because it is simple
and is a general indication of the gluten contained in the wheat, About
65 per cent éf the dry gluten is protéin,-so the greater the protein con=
tent, the greater the gluten content. 4

Tbe wheat purchased by the Northern‘Great Plains millefs is generally
that élass;fied as high protein wheat, This is indicated by a 155 week
period from 1951 to 195k in which 76 per cent of the total car lots sold
at Minneapolis fested more than lé°5 per cent protein, Z/
o The ﬁills generally buy to meet their own particular milling require-
ments. Most of the millers indicated that they like to buy £hé middle
range of pfotein (13<15 per cent) before acquiring any other proteins.
?hey tend to set their purchasing pélicy‘on high protein wheat accordihg to
thg harvest every year., If there appears to bé a large supply of high pro=

tein wheat they will hold off their purchases until they need the wheat for

6/ E, Rs Hehn, Protein of Wheat as a Measure of the Milling Characteristics
of “the’ “Flour, Memo to members of Committee on Objectives of Research and
Extension Education with reference to protein in Montana's hard wheats,
October 12, 1951,

7/ Récorded from Daily Market Record, Minneapolis, April 23, 1951 to May 10,

195,
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milling. On the other hand, if the supply of high protein wheat appears to
be short, they will try to stock up on it for future needs. Some mills try
to get their high protein early while others buy as they need it accérding
to available supplies, .

A survey of the protein content of spring wheat purchased by 11
Northern Great Plains millers shows that only one company out of eleven
purchased more than 8 per cent of its spring wheat below 12 per cent pro-
tein, The protein'content of the wheat purchased by the various mills is
indicated by TableZﬁL Most of the companies purchased between 70 and 85

v

per cent of their sbfing wheat in the 13~15 per cent bracket,

Table IL,

The Protein Oontent of Spring Wheat Purchased in 1952 by
11 Northern Great Plains Flour Millers

Company _ )
1 | 2 3 L | 5] 6 7 | 8 |9 10 (11
‘ .Per Cent of Total Purchases
1 d
mesls Lol |5 s s -] |-|-
: - 5 30
12% : 0 0 . 10
~ 50 * + 80 =+ 60 ———t 45—t 95 s 30
13% ‘ '
~ 80 - 70 = S ' 60 85 -
1h% ' - 5
- 30 to -t 15 20 L 60
15% ‘ 10 -
16% and ' ‘ ' )
over |15 {12 [ 25 |10 |30 |20 |30 1 [10 (L0 5

The winter wheat pufchased by Northern Great Plains millers is lower

in protein than the spring wheat purchased. Of the 8 mills that reported
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purchasing winter wheat, most of them bought winter wheat under 1l per cent
protein., A large part of their purchases was in the 11 per cent and below
category, although the majority of the purchases fell in the 12-13 per cent-

range. TablelIlI'gives a picture of the winter wheat purchases,

Table ITI.

The Protein Content of Winter Wheat' Purchased in 1952 by 9
Northern Great Plains Flour Millers

S Company
1 2 3 L 5 6 7 8 9
Per Cent of Total Purchases
_ B
11% and u .
Below 50 1 100 _ 50 | 10 5
k I
12% 5 ® |
50 - n N 100 70 =4 90 -
13% e k
: 50
1h% e - 15,
) - 5 d
’ |1 L
15% —-— - i \ 5
t
__ 100 — 7y
16% - - 1
and over = e

A1l this would indicate that "wheat on the Minneapolis market" can be
considered to be high protein wheat. Thus, this study conecerns itself with
"wheat on the Minneapolis market", and glso wheat on the Duluth market,
‘The data used in this study have been analyzed and discussed on the baéis

that Minneapolis and Duluth wheats are high protein wheats, and that the
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base prices quoted on.these markets are base prices for high protein wheat,
Naturally, additional premiums are given for additional protein, but this
study concerns itself mainly with demand factors and their relation to the

‘bgse price of high protein hard red spring wheat,

B. Flour

I. Flour Types and Uses

The flour produced in thg_Northern Great Plaiﬁs may be divided into
three major'groupés ‘Bakery, family, and specialty flour, ‘Bakery flour is
flour sold to bakers for.processing into bread. Family flour is flour
sold at the retail level to the consumer for use in his home., . Specialty
flour is sold to bakers to make speciai products like french bread, whole
wheat bread, kaiser rolls, and hard rolls, Bakery flour represents the
' largest proportion of the millers' total sales,

Twelve Northern Great Plains millers reported on the per ceﬁt of total
output represented by the various types of flour. Bakery flour represents
@O=$O pgr”qent of the total output for 5 of the 12 millers. It represents
704per cgpt or more of the total output for the remaining seven millers.
TableIV gives_a'complete pictﬁre of the flour produced by these 12 millers,
. Flours in general have names applied to them which indicate their qual~
ity and reflect the.quality of the wheat from which they were milled, Names
vary with the miller and are difficult to compare unless a comparison is
made of flours produced by one miller, Flours can be grouped’ either as
"patents" or "clears", but both groups overlap and will vary from one

milling location to another, The term "patent” originated through the -
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Table IVo

-Type of Flour Produced by 12 Flour Millers in the
Northern Great Plains — 1953

_ Company
1 2 | 3 L 51 6 7 | 8 9] 10| 11 | 12
' : Per Cent of Total Qutput .
Bakery bb | 95 §70 {95 | 85 | 80.|ko (50 | L8| 90| 75 | Lo
Family bh | 5§15 | 5|15 {20 {60 |50 |82 10| 25 | 20
Specialty | 12 [ Lo
Eiport 15

invention of the middlings purifier. -Prior to this time (1870) some of the
high quality flour stock was left in the middlings. It was to the millefs'
gdvantage to be able to recapture this quality stock, This was accomplished
through the invention of the middlings purifier. .The purifier.was patented
gnd when added to the miller's machinery causéd the miller to call his

flour "patent" flour. Today the term has 1§st its original meaning becanse
all the mills now use middlings purifiers..é/

_Flourg of the same name will vary from one locality to the néxt., The
mi}lgr must take the wheat that is évailable to him and grind it into flour.
Since wheat differs in size, shape,'quality, and protein, the flours pro-
duced_will also vary, -One miller's patent flour may not be as high in
quality as anotherfs first clear, therefore, the terms are only relative

indications of the kind and quality of flour, This has caused millers to

8/ Harry Snyder, Bread, The Macmillan Company, New York, 1930, p. Llilis
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blend wheats from several sources in order to maintain a more uniform pro-
duct year after year., The millers would like to be able to produce the
same quality of flour every year, but this is ﬁot always possible since the
raw material is never the same twice in a row. Blending thus becémes a
method for reducing this variation,

| C. 0. Swanson modified a chart prepared by the American Institute of
Baking to give a picture of the rélationship between various grades of
flour, 2/ The chart, shown in Figure 1, indicates that the grades merge
into each other, making it Aifficult to identify the grades precisely. A
95 per cent long patent may be very simiiar or idéntical with 95 per cent
gtraight flour, An éo per cent short patent may be the same as an 80 per
cent medium patent,

. Swanson also found that approximateiy two-thirds of the protein con-

tained in the wheat goes into the flour, One~third goes into the feed.
Table V shows the relative protein per cents of products made from hard

red winter wheat, The bran and shorts represent about 27,7 per cent of

the wheat ground., Their protein content was 15.1 per cent as against 12.5

per cent for the raw wheat.  This indicates that the flour from the center
of the kernel or the highest quality flour, has a lower protein content
than the whole wheat, and the flour from the outer parts of the endosperm
near the bran, a higher protein content than the wheat, This has been

found true -of hard wheats but not of soft wheats.

2/ C. 0. Swanson, Wheat and Flour Quality, Burgess Publishing Company,
Mihneapolis, 1938,
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Table V,

Distribution of Protein in Products from Hard Red Winter Wheats

Portions

.Percenf of Wheat

Percenﬁ of

Wheat

Midds. Flour
Break Flour
Tails Flour
Bran and Shorts

100.0

47.8
19.7
3.
2Ts7

12,5
100'7
13,1
12.5
15,1

Obtained in Milling Protein Percents Total Protein

12,50
5611
2,58

it
1,33

#C, 0, Swanson, Wheat ahd Flour Quality, Bur

Mimneapolis, 1938, p. 18,

gess Publishing Company,

Table VI shows the protein content of various flour streams as conpared

to the whole whesdt,

Here the 70 per cent patent had a protein content of

11,2 per cent as against 13,0 per cent for the wheat, The 27 per cent

clear contained 13.7 per cent protein,

contents of the various breaks in the milling process,

Table VI,

The figure also shows the protein

The first,.

Variations in Protein Content of Mill Stream Flourss

Mill Stream

Protein COontent

Mill Stream

Wheat

Patent - 70%
Olear - 27%
Low Grade ~ 3%
1st Break

2nd Break

3rd Bresgk

hth Break

5th Break

13,0

11,2
13.7
1h.1
11,5
12,7
13.8
14,9
18,1

1st .Sizings

2nd Sizings

lst Middlings
2nd Middlings
3rd Middlings
lith Middlings
5th Middlings
6th Middlings
Tth Middlings

Protein Content

100'8
11.h
11,0
11.1
11.5
12.1
12,0
12.3
12,7

#C, -0. Swanson, op. cit., p. 106,

containing patent flour, had a 11.5 per cent protein content, while the

fifth which is mostly bran, had a protein content of 18.1 per cent,

It can
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be said that on the average the flour obtained in the milling process con-
tains about 1,25 per cent pfotein less than the wheét from which it is
milleds i.e., a 13,5 per cent protein wheat would produce a 12,25 per cent

protein flour,

IT. Production and Consumption of Flour

The production and consumption of flour in the United States has re-
mained relatively constant for the last 20 years, The 1935-39 average
flour production in the U, S, was 10;,7h9,000 barrels (196#'barre1s)9 and
the 1950 production was 116,826,000 barrels. 10/ A similar result is
qbtainqd when comparing the production in Minneapolis and Buffalo for the
years 1935 through 1953, 11/

- - A comparison of the consumption of flour in the U, S, shows results
similar to those mentioned previously. In 1935, 194,007,000 sacks (10O#
sacks)”of commercially produced flour were consumed, In 1952, 201,656,000
sacks were consumed, lg/ However, while the total eonsumption has remained
nearly the same, the per capita consumption has decreased. In 1935, the
perncapitg consumption of commercially produced flour was lSO.LL‘pounds°

In 1952, it was 129,77 pounds. 13/

10/ Commodity Research Bureau, Commodity Yearbook, New York, 1952, p. 35L.

- , R A YT
ll/ For complete data; see Table I in the Appendix,
12/ For complete data, see Table IT in the Appendix.

13/ For complete data, see Table III in the-Appendix.
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IIT, General Propertie§ &6f Bread Flour

2 Gluten

The most important factor to be considered in a good bread flour is
the gluten, The quality and quantity of the gluten, when considered
‘Jeintly, have more to do with producing good bread than a1l other factors
combined. 1/ The dry gluten mass contains about 85 per cent protein, 8
per cent of a phosphorized fat-like material that affects the physical
binder gualities of the gluten, and appréximately 6 per cent starch mixed
with small amounts’ of other substances, The proteins in gluten are gliadin
and giutenin, two of the main proteins in wheats Thesé proteins form the

binder that makes ‘bread dough,

Gliadin is the cement or binding material in the gluten, and glutenin

is the necessary bulk or substance to which the gliadin barticles adhere,
Wheﬁ ﬁhése two are combined in the right proportions, a well;balanced
gluten is obtained. If there is too much gliadin, thén the gluten becomes
too soft and sticky. However, if there is too much glutenin, the dough
9annpt expand properly bécause there is not enough gliadin to hold the
Qartigles_together and retain the gas which expands the doungh. In good
hard wheats approximately 60 per cent of the gluten is gliadis and LO per
cent is glutenin, 15/ '

When the right quantity and quality of élﬁten is present in a flour
then the resulting dough will be elastic and possess good recoiling

lﬂ/ ngry Snyder; Bread, The Macmillan Company; 1930, ps 235,

15/ Ibid.
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properties. It is the gluten which determines the loaf volume and mixing
tolerance, Generally, the stronger the gluten is, the longer the mixing

time and the greater the tolerance,

b, Protein and Ash

Besides the two ’glul'ben proteins, there are four other and minor pro=
teiné in wheat flour that are not a part of the gluten, but form a part of
the protein, It is the proteins in the flour that combine physically and
possibly chemically with water to form bread dough, lé/

"Ash is-the non-combustible matter remaihing after flour has been
incinerated in a furnace at a high temperature, and is an indication of
the flour extraction and grade." ll/ Generally speaking, the lower the
ash content, the higher is the quality of the flour. Howevér, like other
properties of flour, the ash coﬁtent in itself does not always indicate
quality flour, It must bé taken into consideration along with other
factors,

¢, Other Properties

Besides the gluten, protein, and ash there are other genersl character-
istics that indicate good bread flour, These characteristics are either
connected with the gluten and protein in some way or else are subjective

qualities that can only be determined after the bread is baked., -

16/ Ibid.

17/ Letter from Mr, T; R.. Aitken, Chemist, Board of Grain Commissioners for
Canada, Grain Research Liaboratory, Winnipeg, Canada, March 2, 1953,

¢
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"Mellowness™ is a characteristic that is highly desired in modern
bread flours, Mellowness refers to the elastic properties of the dough,

A strong glutenous flour produces a dOUgH that is tough and resilient, A
mellow flour produces a.dough that is not as tough or resilient as dough
made from strong flours, and is more adaptable to modérn mass production,

A good bread flour will have good "water-absorbing" characteristies.,

The absorption of a flour is the amount of water used in making bread dough,
The more water a given amount of flour will absorb, the larger the loaf will
be, A large loaf is desirable in modern baking, Similarly, the greater
ﬁQe water absorption, the greater the ioaf weight will be for a given
amount of flours . |

"Mixing time" is anothier criterion of bread flour. Today, with modern -
A@achinery the bakers are generally looking for a shorter mixing time than

@hey'ﬁere 10 to 15 yearsago. Mixing time is relgted to the quality of the
gluten. The stronger the gluten, the longer the mixing time will be,

- Qlosgly related to mixing time is the dough "tolerance"., Tolerance is
the amount of leeway a baker has between the time the dough is made and the
timemit is baked. Strong flours produce doughs with relatively large toler-
gnces; Thés means that the baker has a relatively long time after making
the dough before the dough will break down and deteriorate in quality.

This is extremely important to the small baker, but not as.much so to the
large baker using complex modern machinery,
Fermentation time is the amount of time it takeé for the dough to rise.

The right fermentation must take place in order to conform to the other
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requirements set up by the baker, All of these properties are generally
dependent upon each other and connected to the quality and quantity of
gluten, )

The millers and bakers feel that the only true measure of a good
flour is the subjective qualities of the finished loaf. In general, a’
good bread loaf mist have the right colpr, texturé, and good eating
qualities, These are the ultimate qualifications for good flour and the
only positive way of telling what is goéd bread flour, These qualifieca="
ti?ns, like ﬁost of the others,.aré subjéct to a good deal of opinion,
WPat may be good flour in one part of the country may not be good in
anqtherf In the final analysis, there is no precise and universal way of

determiﬁing good bread flour,
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Part TII
ANALYSIS OF THE DATA

Part TII is concerned ﬁith analysis and interpretation of the data
collected, The important objectives of Part III are to (1) describe the
demand. factors,‘(Z).indiéate the importance of these factors and their -
influence upon price and (3) ‘to measure the relationship arid the éffect on
démgnd gnd price and where possible to determine statistically if a signi-
ficant relationship exists, |

Section A is concerned with establishing a theoretical framework from
which to analyze the data, ‘Certain Easic concepts are discussed aﬁa their
relationship to the demand fof high protein wheaé indicated, The other six

sections of Part IIT draw upon the theoretical foundation in the analysis

of the individual demand factors,

‘A, Theory of Demand

I, -Derived Demand

The demand for wheat is a derived demand., It is derived from the
bakers' demand for bread flour and the demand for ﬁill feed, .HoweVergrin
this discussion only the demand for flour will be consideredO' The demand
?Qr flour is a function of the consumers' demand for bread.and other baking
products, .Boulding gives four propésitions conéerning derived deﬁand:

#(1) An expected rise in the demand for a product will céusé a rise in
demand for the type of .(factor) whiéh produces the product; (2) the smaller

the part played by a factor of production in the production of a commodity,
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the more inelastic is the demand for it likely to be; (3) the more elastic
the demand for a product, the more elastic is likely to be the demand for
the types of (factors) which go to make this pféduCtg (L) the better, aﬁd
the cheaper; the substitutes for a factor of production the more likely is
it to have an elaétic aemand"a 1/ | |

Applying these propositions to tﬁe demand for wheat, an expected rise
in the demand for flour will cause & rise in the demand for wheat, the
major factor of production. Siﬁce wheat plays a large part in the produc-
tion of flour, its demand under proposition (2) will be less inelastic
than, say, that of mill labor or power costs. However, because of props-
sition (3), the demand for wheat is relatively inelastic., The demand for
bread is inelastic because the consumer does not respond very much to a
change in price, Therefore; large changes in price are accompanied by
only a small chapgé in Quantity purchased, The inelasticity of demand for
bread reflects itself back to the bakérs' demand for flour and the millers’
demand for wheat, causing these demands ﬁo be relatively inelastic, The
more substitutes and alternative uses that can bé-found for wheat, the
greater will be the elasticity,

Figure 2 shows graphically the derived demand for wheat, Figure 2b
§hows the aSSUmed AR and MR for flour and the MC for flour, The intersec=
tion of MG and MR curves gives the MR for flour at the equilibrium position.

Figure 2a shows the assumed MPP and APP for wheat, The relevant range on

1/ Kenneth E, Boulding, Economic Analysis, Harper and Brothers Publishers;
New York, 19li8, pp. 222-2k,
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the MPP curve is QQ2 or between the point on the MPP curve where the APP
is a maximum and the point where the MPP is zero. To obtain the demand
curve for wheat (DD) as shown in Figure 2c, the relevant portion of the MPP
curve is multiplied by the MR of flour obtained in 2b. This arrives at the
demand (MVP) for wheat as derived from the demand for flour. The demand
for flour can be derived from the demand for bread by a similar process.

One thing important to note is that however elastic the demand for
flour is, the MR for flour will be less elastic in every case. This will
tend to make the demand for wheat less elastic than the demand for flour.

Of course, the elasticity of the MPP curve for wheat affects the elasticity
of demand for wheat and may be elastic enough to offset the effect of the
MR for flour.

Another method for deriving the demand for high protein wheat is to

consider the supply and demand curves of flour and the supply curve of wheat.
Figure 3.

Derivation of the Demand Curve for Wheat
D' D

flour
wheat

Units of Wheat and Flour
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Figure 3 shows the supply (SS) and demard (DD) curves of flour and the
supply ©'S') curve of wheat, The position of these curves has been set
arbitrarily, The equilibrium point for flour is a and OX is the quantity
of flour that will be taken at point a, P2 is the price at which OX pouhds
of flour will be sold, Pj is the price of OX pounds of wheat needed to
make OX pounds of flour, (This assumes that millfeed is considered part
of the flour, otherwise more than OX pounds of wheat would be needed to
grind OX pounds of flour), P2 = P is the price per unit of wheat and
flour of all other manufacturing units. Let any line éXl drawn parallel to
the Y axis cut DDy SS, and S'S' at points c, e, and f. Then Pg is the
demand price for flour, Ph is ‘the supply price for flour, and P3 is the
supply price for that quantity of wheat., Establish point d so that ad is
equal to ef, The distance ef is the price'per unit of wheat and flour of
all other manufacturing units, This price is the difference between the
demand price of wheat and the ‘demand price of flour. Then P5 is the
demand price for wheat because it is -the difference between Pé,'the demand
price for flour and Pﬂ e,PB which is the supply price per unit of wheat
and flour for all other mamufacturing units. Then fhe locus of all points
such as d becomes the derived demand curve (D'D') for wheat and passes .
through point b forming an equilibrium point here, g/

From these examples it follows that the demand for high protein wheat
- 18 derived directly from the demand for flour. When the demand curve for

flour shifts the demand curve for high protein wheat will shift also and

‘/ Alfred Marshall, PrlnCIgles of Economics, Macmillan and Gompanyg London,
1946, pp. 383 and’ 38T,
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in the same direction., If the demand for flour becomes more elastic the
démand for high protein wheat will alsé become more elastic. This rela=
tionship between flour -demand and high protein wheat .demand will be -

examined in section Bs

II. Changes in Demand

Changés in demand generally arise from one or more of five areass;
(1).Chgnges in the intensity of desire for a commodity; (2) Changes in
income; (3) Changes in prices of other commodities, especially substitutes
(this may be said to include compleméntary commodities as well)s (L) Ohahges
in expectations concerning future prices; and (5) Changes in the number of
po?ential consumers, Since the demand for high protein wheat is a derived
demand it is only indirectly~affected by changes in desire, income, and
potential consumers, These changeé would affect the demand for bread more
directly and therefore will not be considered here,

Changes in the prices of other substitute.commodities will affect the
demand for a given commodity. "The elasticity of demand for & commodity
depends"primarily on the extent to which substitutes are obtainable, If a
commodity has good substitutesy a rise in price will diYert the eXkpendi-
tures of cohsumers to_the substitutes, and their purchases of the original
cgmmodity will decliné. o » . . The demand will therefore be elastic,

If, on the other hand, a commodity has'poor substitutes, consumers will be

unable. to respond t6 a rise or fall in price, and the demand will tend to

be inelastich, 2/

‘/ Kenneth E, Boulding, Economic Analys1s, Harper and Brothers Publishers,
New York, 19L8, p. 133,




Figure It

Theoretical Demand Curves for a Commodity

T
I3 _______
Units of Commodity
In Figure U, DD is the demand curve for a commodity. Price is the

initial price for this commodity. At Pg a new substitute for the given
commodity appears. The appearance of the new substitute at Pg changes the
original demand curve and may alter it as shown in Figure it to DID. |If
the price of the given commodity rises another substitute appears at P".

This may alter the demand curve again as shown in Figure it to DIDe

Figure 5

Theoretical Demand Curves for a Commodity
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Similarly, in Figure if the commodity demand curve is DD and there
is a sudden increase in the price of a substitute, the demand curve will
shift to the right (D'D1). A fall in the price of a substitute might, on
the other hand, cause the demand curve to shift to the left (DIDnh)«

An alternative use for the commodity would have a similar effect. In
Figure 6, at Price an alternative use appears. This would be a case
where above it would not be worth the cost of putting the commodity to
the alternative use, but below P* it would be profitable. Therefore, below
PN the demand for the commodity will be more elastic than before, but above
PA it remains the same.

Figure 6

Theoretical Demand Curves for a Commodity

Units of Commodity

Boulding states "that the stability or instability of prices depends
also on another factor, which we call the stability of demand or supply.
A demand curve may be said to be stable if the quantity which would be

bought at any given price is not much affected by changes in the factors



which determine it", h/ In the case of high protein wheat the demand curve
can be said to be relatively unstable because the quantity that is purchased
at a given price is affected considerably by the factors that determine it.
A change in the price of a substitute is liable to have a marked effect on
the quantity of high protein wheat demanded.

Expectations play a large part in the movement of the demand curve for
high protein wheat. Expectation of future price movements is one of the
determinants of demand. A large share of these expectations concern them-
selves with the future supply of wheat. Expectations as to what the future
supplies of wheat will be, constantly change the demand for wheat.

In Figure 7, DD is the initial demand curve and SS the supply curve.
If those purchasing wheat "expect" that the supply curve will move to the
left or the supply will not be as great, then the demand curve might move.

Figure 7

Theoretical Demand and Supply Curves for a Commodity

D1 Rf

Units of Commodity

h/ Kenneth E. Boulding, op. cit.. p. 1%
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at least temporarily; to D'D', This would be a case where SS is the current
market supply curve and DD the market demand curve, Then, if say the new
crop is expected to be small and the new supply curve S18'; the demand
curve will shift to some.pOsition'DfD' to the right of the old. Then the
purchasers would step up their purchases to the new equilibrium point at the
intersection of D'D' and SS in,ordef to purchase for future needs at a price
(P;) lower than they expect for the future,
In general, the demand for wheat is highly inelastic. The elasticity

of demand for wheat at Chicago was estimated at .36 for 18961913 and .24
for 1921@}93L‘ The elasticity for the United States farm wheat was estimated
at .21 for 192i—193h. .The déemand for high protein spring wheat 5/ can be
copsidered more elastic thaq these figures because it has more substitutes,
This study is concerned with locating the factors that determine the demand
for high protein hard. red spring wheat and éxamining how they change the
demand, | _

‘ Ihe changes in demand that this ?tud& is concerned with are those
that come about through substitutiong alternati§e use; and éxpéctations,
Sections B; C, D, E, and F are cohcérned with these types of changes and

their effect on the demand for high protéin hard red spring wheat,

B. Flour Orders Received by the Miller

T, .The"Effect on Demand

In Section A it was shown how the demand for high protein spring wheat
is derived from the demand for flour. It was indicéated how the demand for

é/ W, C, Waite and H, C. Trelogan, Agricul tiral Market frices, John Wiley
and Sons; Inc.y; New York, p. L6
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high protein wheat shifts as the demand for flour shifts., If the demand
for flour becomes more elastic, the demand for high protein wheat will
become more elastic. The demand for bread flour is the greatest single
determinant of the démand for high protein spring wheat,

The millers interviewed stated that they use sales forecasts (flour
sales) or éstimates of flour orders to determine their estimated demand
for high protein spring wheat. Out of five companies reporting on the
breakdown of their sales, one comipany reported 70 per cent of sales repre-
sented by flour, two coﬁpanies had 75 per cent of sales represented by
flour, and two reported 90 and 95 per cent of sales representeéd by flour,

The millers purchase most of the high protein spring wheat. The
sales of flour or flour orders received by the millers iargely determine
‘the demand for high protein spring wheat, The following discussion attempts

to present empirical evidence to demonstrate how and why flour orders fluc-

tuate and in turn cause the demand for high protein spring wheat to fluctu-

ate,

IT. Flour and Flour Sales Made by the Millers

Millers place their orders for wheat for the most part after they
have received orders for flour, These orders are usually hedged by pur=
chasing a futures contract. The futures contract enables the miller to
guarantee the maximum he will pay for the wheat to be milled for every
order of flour received. This is necessary since the price of flour is
largely determined by the price of wheat, Holbrook'Working says, "There
are three elements in the calculation of the price of flour: (1) the
milling margiﬂ Jjudged to be available in the current state of mill coms

petitions (2) the prices at which mill by-products can be sold; and (3) ‘the
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" cost of the raw material wheat. .The 1ast is the largest of the three
items." 6/ The miller, :m quoting a flou¥ price, mist base this on the
current price of whéat., The only way %he miller can insuré purchasing
wheat at the current price is to buy a futures contract and then buy in
the cash market whenever the desired type of wheat appears, At the timeé
‘the cash purchase is made, the futures contract is reversed, 7/

Table IV indicates the tyﬁe of flour prodhced by the Northern Great
Plains millers, -This flour ranges iﬁ protein from 12 to 13 per cent for
bakery flour and il to 12 per cent for family, -Table VIT gives a complete
picture of the millers reporting on the protéin content of their flour,
These flours and their protein contents are peculiar to the Spring wheat
millers, Millers in other areas have their own %yﬁes of flour and protein
contents, -The Southwestern millers, for ingtance, may have bakery flour
as low as 11,3 per cent protein and family flour with 9,0 pet éent protein,

Table VITIT shows the proﬁein content of whéeat used by Northern Great
Plains millers in the production of different types of flou¥, -The protein
content of the wheat used for thé various products corresponds wery ¢loséely
to the proteins shown in Table VIT, The proteins in the wheat will be
higher than those in the flour since there is a drop of about 1,25 per cent
protéein in the production of flour, -The fiillers state that thé only way

RS e o e el . . - T

6/ Holbrook Working, "Hedging Recongidered;" Journal of Farm Fconomics,
VOlo 359 Noo 3h9 No'v’émbez", 19539 Pa 511-,46

.Z/ Ibid,
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flour sales. They can hedge the base price of the wheat through :bhe futures

w5l =

market but there is no provision for hedging protein premiums,

Table VII

The Protein Content of ‘the Majority of Flour Produced by 1l

Flour Millers in the Northern.Great Plains

Gompany (Por Gont) ’(PZ?%iit)

1 12,0 -
2 12,0 = 12,3 11,0 = 11,3
3 12,14 12,0
l 12,0 - 12,75 11,0 = 11,75
5 11,5 - 12,0 10,0 = 11.0
5 12.h -~ -
7 12,6 12,0
8 12,75 11.0 = 11,5
9 12,2 12,0

10 12.5 12,1

gD iz,o 11;5

12 12;d‘= 12,5 11;75

13 12,5 | --

1ly _il?h 1é.o

IIT,  Bakers and Their Practices

The bakers prefer to use a blended flour because they feel it gives

better handling qualities in the type of product in which it is used, Of
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course, this blend varies according to its use and also according to the

location of the baker,

Table VIII

Different Protein Oontent Wheat Used for the Production of Several Types of
Flour by 1k Flour Milling Oompanies in the Northern Great Plains

. Winter Wheat . . Spring Wheat
Protein Content ) Protein Content @
(Per Cent) (Per . Cent) '
16 16
T i | and ) ) | and
o 8-10 |11-12 | 13-15 |over |-8<10 | 11-12 | 13-15]| over .
Bakery Flour . 7 9 3 11 1k 8
{Family Flour 2 8 7 2 12 10 1L
Kaiser Roll Flour 1| 10
Whole Wheat Flour | ' . ‘ 7 2
French Bread Flour: ' 1 9

~ Four of the bakers interviewed who are located east of the Rocky
Mountains purchase their flour at Minneapolis and Kansas City, They pro-
bably purchase a little more flour at Kansas City than at Minneapolis, One
baker stated that he purchased 60 per cent of his flour from Kansas City
gnd“ho pér cent from Minﬁeapoiis, - Anothér baker purchased half of his flour:
from each location, Another baker bought pért of his flour fr*é‘m Buffalo,

In determining the price they will ﬁay for flour .thé bakers consider
such factors as the pricé of wheat on the market, their own specificatbions
for flour, the protein and ash eontent of the flour; the section of the
countfy in which the wheat is grown; the cost of transportation, and the

)
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quality and quantity of the gluten. These féctors, jointly considered,
cause fhe bakers to buy flour in both the major markets in order to obtain
the most advantageous price and to obtain the best blend of flour properties,

Flours uéed to be blended mainly by the bakers but there is more of a
trend today toward blending at the miller level, This enables the baker to -
order flour with very exact specifications; However, there is also some-
what of a tendency to set just enough requirementstto give the miiler an
idea of the exact type of flour desired. Then, it is up to the miller to
supply a flour that will produce a good bread loaf, This attempt by the
miller t6 produce a flour‘satisfactory to the individual baker at times
may cause the miller to pay more for a partiéular protein wheat than is
warranted by the price he receives for his flour,

The oyders placed with the spring wheat millers fluctuate every day
partly in response to the bakers'opinion of the wheat market, Not only
are the millers and others actually purchasing wheat on the market trying
to buy at the most favorable time, but also the bakers are attempting to
place their orders based on the most favorable market conditions., The
bakers know that the price they pay for flour is to a large extent deter-
mined by the price the millers have to pay for wheat at the moment of re-
ceiving an or&er~for flour., Figures 8 and 9 show the great variations
that téke place in the receipt of flour orders by the millers and in the
price of flour, |

The period June 1, 1947 to July 15, 1947 is a good example: of the
reactions of thg_bakers to the market‘price of wheat, In'early June the

J
millers remarked that it had been many years since the trade (bakers) had




Figure 8

The Price of Flour at Minneapolis as

Compared to the Receipt of Flour Orders

at Minneapolis by Weeks for the Year
19h6 a/

High Gluter Flour /

Standard Pate
Flour-—_

lour Orders

Weeks
&/ The Northwestern M iller, Miller Publishing Company, Minneapolis,
January 1, 1976 to December 31, 191+6

Price of Flour
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Figure 9

The Price of Flour at Minneapolis as Compared
to the Receipt of Flour at Minneapolis by Weeks
for the Year 1977 a/

High Gluten Flour

Patent
Flour

our Orders

Receipt of Flour Orders by Percent of Mill Capacity

Weeks

al/ The Northwestern Miller, Miller Publishing Company, Minneapolis,
January 1, 1917 to !'December 31, 19/7.

Price of Flour
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shown 80 little intérest in forward needs at this time. Thé order veceived
by the milleérs were rurning & little over 50 per cent of capacity at that
time, (Ses Figure 9), The first week in July found buying of flour ab a
low ebb with the bakers dll expecting lower prices. The second week of
July sheiwed a heavy receipt of wheat on the market: In one day the price
of No. 1 Dark Northern Spring Wheat declined from an average ¢losing price
6f_$2,90_t6-§n average closing price of $2,6l; .Other grades of wheat de-
clined cortrespondingly on the Minneapolis market, 8/ Tmmediately; the
bakers moved in and placed orders in lavge Volume. -Thé averags bookings
for the week ended guly 15 wére 150 per cent 6f capacity in contrast to 72
per cent the wesk before, However, the price drop was sﬁort lived beeause
the C,~C. €. moved 1n quiekly and brought the pnlce back ups With a price
increase the bakers quit buylng in large quantities., Thig is indicated by

the drop ih flour ordérs for the week ended Jily 22: The inerease in the

next week was due more to two large Wiyers than the baking trade as a wholas

~$hé bakers ttho did not get ifi on the price break continied to hold back
their orderss §/

The bakers' purchases of floiy¥ aré based upon their éurrent needs for
flsuy; their expectation of futire needs of flour, the eurrent price of
wheat, and theif expectation of the future price of wheat. However, taken

8/ Minreapolis GFain Exchangs, "Daily G1051ng Prices of Cash Wheat", Sixty=
fifth Annual Report, December 31; 1947, ps 20.

/ The Miiies Publlshlpg Company, "Comments on the F19ur Tradeg" UsSs Flouy

Méfkétég The' NorthWéBtern Mille¥;” Jutie 35 1947 through July, 29, 19L7.




on the basis of a year the flour orders will averags out to a total quantity

that remdins rélatively constant from year to year.

IV, Graphical and Statistical Comparison

Figires 8 and 9 indicate the great variations that take place in flour
prices and orders received, In Pigire 10 a comparisoh is made of spring
wheat prigegindex at Minneapolis and the Minneapolis Standard Patent Flour
price index. They both appear to follow the same pattern and the relation=
ship between the two is close with the exception of the period before July |
1, Prior to July 1, there was a price ceiling on both wheat and flour,

The price of wheat fluctuated soime below the eeiling and up tb.it, while
the price of flour remained at the ceiling for the first part of 1946,

This is the cause of the steadily declining flour p¥ice index in the first
six months of 1946 and the tremendous increase in July, 1946, The rest of
1946 and all of 1947 éhOWS the normal relationship between the two indexes,
This indicates that the price of flour is very c¢losely tied to the price of
wheat as was mentioned previously,

- A correlation was made between the Minneapolls floiir price index and
the flour orders received at Minneapolis each week in 1946 and 1947: The
coefficient of correlation obtained is 43s; This is not a very high corie=
lation, however, it does explain 10 per cent of the movement of flour
prices, Figure 11 shows a scatter diagran and a 1léast squarés line of
regression of this same data. The figure shows a positive relétionship
betweeti flour price index and flou¥ orders received. The line of regression

indicates that for every increase of 100 per cent of mill capaciby in flour
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Figure 10

Comparison of Minneapolis Flour and Wheat Price
Indexes by Weeks for the Years19/6

and 191*7
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Spring Wheat
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Figure 11
A Comparison of Minneapolis Flour Price Index

and Flour Orders Received in Minneapolis by-
Weeks for the Years 196 and 19U7

Flour Orders Received by Percent of Mill Capacity
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orders, the flour price index increases 2,6 per cent. Since there appears
to be a fairly close Felationship between wheat and flour price indexes,
the relationship between flour orders and flour price indexes might be
applied to wheat price indexes and flour orders as ‘well.

There undoubtedly are many other factors which affect the priée of
floqr and wheat as well as the receipt of flour orders but a complete de-
termination of every factor may hot be possible because, as has been sh&wn
eérlier, a large part of the movement is due to the expectations and opin-
ions of the bakers, millers, and others actively engaged in the market.,
However, the close relationship tﬂat exlsts between the demand for flour
and the demand for high protein spring wheat has been indicated, Any move=
ment of the demand curve for flour will cause a similar movement in the |

demand curve for high protein spring wheat,

C. Other Wheét and Flour'Markets

I. The Mgvemenb Between Markets

The spring wheat market is not the only market which uses high protein
spring whgat. Every year large quantities of spring wheat are shipped “to
the West Coast for blendinguwith wheat grown in the coastal and intermour-
tain areas. Seventy per cent of the wheat produced in the Pacific Northwest
is white wheat and forty per cent is soft white wheat., Only 25 per cent of
their wheat crop is represented by hard red winter wheat. 10/ The amount

of spring wheat which goes to the West Coast every year will depend upon

1;/ Willard N. Crawford, "Wheat Production in the Pacific Northwest', The
.Northwestern Miller, Productlon Section, February 11, 1947,
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the protein content of the wheat from the Pacific Northwest and neighboring
states, If their protein is higher than usual for ofié year only enough
spfing wheat will be shipped in to give the recessary strength to the re-
sulting bread flour:. However, if the prétein content is lower than usudl,:
then rore high protein épring wheat will rove to the West Coast in order ﬁg
iake up for the deficiency in their protein.

A similar reaction will take place between the hard red winter wheat
area and the spring wheat market, Here again, in years when the Southwest
is deficient in protein, these millers enter the spring wheat market and
purchase high protein spring wheat. An example of this happénéd in 1953
when there was a la{ée‘supply of high protein spring wheat in Montana and
yet the protein premiums were higli, This can be partiy attributed to the
fact that there was a lack of protein in the hard winter wheat area as
well as much of the sﬁring wheat area, and the winter wheat millers entered
the spring wheat market to purchase high protein spring wheat. This entry
into the spring wheat market by buyers from other markets represents alter=
_ native uses for high protein spring wheat,

If the situation were reversed and the spring #heat millers were
entering other market areas for their wheat then other types of wheat would
become substitutes for high protein spring wheats There is good indication
that spring wheat millers do go into the hard féd winter wheat area for
part of their wheat requirements when there is a priéé ddvantage or a
shortage of spring wheat protein: There is 1ittle ¥eason to belisve that
the spring wheat millérs ever go into the soft wheat &reas for any wheat
begatise soft wheat does not prodiée a Bread flour satisfactory t6 the
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spring wheat millers and there is generally enocugh hard wheat to meet

milling neeéeds.

II. The Elasticity of Substitutions

Kaldor, in an analysis of the elasticity of substitution between
Yarious_élasses of wheat, showed the possibility of considerable substitu-
tion between hard red spring wheat and hard red winter wheat, l;/ He
arrived at a substitution elasticity of about =6.5 which indicates that a
small change in the relative prices of hard red spfing wheat and hard red
winter wheat causes a large change in thé quantities utilized by millets,
(See Figare 12), Kaldor also arrived at a substitution elasticity of «=2s2
between hard spring wheat and soft red wiﬁter, and -3.4li between soft
white wheat and hard spring wheat. This would indicate that for a given
change in price ratios the change in quantities utilized between hard
spring wheat and soft red winter would be about one-third as much as the
change in quantities utilized between hard spring and hard winter wheat,
In other words, for a given change in price ratios three times &s miich
hard winter wheat as soft red winter would be substituﬁed'for hard spring
wheat; Similarly, twice as much hard wiifiter wheat would be substituted
for hard spring wheat as would ﬁafd spring wheat be subsbituted for soft

white wheat with a given changé in price ratios, This is substantiated

by the fact there is more substitution between spring wheat and white wheat

than between soft winter and spring wheat while neither approaches the
amount of substitution carried on betweer the hard spring wheat apea and

the haird wiﬁter Wheat area,

%%/ Do Ro Kaldory unpubllshed markeblng étudy, Economlcs Departmenty Iowa
te College, 1950,
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Production and price ratios were computed for the years 19Ul through
19%0 for hard red winter and hard red spring wheat. The price of No. |
Dark Northern Spring wheat at Minneapolis and the price of No. 2 Hard
Winter at Kansas City were used to compute the price ratios. Figure 13
shows these ratios for the years indicated as well as for the years 193h-
1937. 12/ The substitution elasticity arrived at is approximately -6.3.

This compares very closely with the figures given by Kaldor. The points

Figure 12

The E lasticity of Substitution between Hard
Red Spring Wheat and Hard Red Winter Wheat,
1929-1938

12/ The data used were taken from the Agricultural Statistics, United States
Department of Agriculture, 1932. First, the percent of total production
for each class of wheat was obtained. The percent of one class was divided
into the percent of another to obtain the production ratios. The price
ratios were obtained by dividing the yearly average price for one class

into the yearly average price for another class.
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Figure 13
The Elasticity of Substitution between Hard

Red Spring Wheat and Hard Red Winter Wheat,
1931-1937 and 191*1-1950
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for the years 1934=37 fall in line with those of the later period and thus |
seem to confirm Kaidor?s figures. It 18 apparent also that there has been
very little changé in the relationship betweeh hard winter and hard spring
Wﬁeét in the last 20 years. -Supply ratios were also computed for the pericd
19l1<1950, These, however, do not check with Kaldor's figures, This is
because it was not possible to obtain coMparable'supply data, wﬁereas it
Was'boséible.to obtain comparable production data, An attempt to recompute
Kaldor's 193L=37 supply ratios was not successful. It was successfil in
the case of the production ratios. Therefore, it is assuiied that for the
present it is not possible %o compare the results when using supply ratios,

While it is difficult to obtain definite empirical evidence of the
interpiay of the various wheat markets, Kaldor's figures and the ories men-
tioned above suggest definite substitution. Comments from members of the

grain trade indicate that this substitution exists.

TIT, ‘The Effect on Demand
_ uéubstitution increases the elasticity of demand for high protein spring
Wheat'and the greater the number of substitutes, the more elasfic its de=
- mand will be,  In like mahner, when buyers frbﬁ other areas enter the spring
wheat market to buy hard spring wheat for blending with their wheats they
create alternative uses for high protein spring wheat., Alternative uses
will increase the elasticity of demand also,
In Section A a number of examples were given on the effects of substi=
tutes and alternatives: .The action of the various markets on each other

would tend to be a situation where the demarnd curve for high protein spring
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wheat be more elastic above a certain brECé and less elastic below than it
might othefwisé be without this influence. (See Figure U)s -The close
cbnnecﬁidn betiféén these markets tends to keep the various prices in line
with each other, If the demand curwve above a certain relative price is
more elastic because of the possibility of substitution, the price will
tend to remain near this relative level. If it does not, a large amount of
substifution will take place until the price returns to the equilibrium
levgl; The fact that this substitution probably exists indicates that the

demand curve for a certain range is more elastic than it might be otherwise,

D, -The Variations in Wheat Shipments on the Great Lakes

T, éhipping on the Great Lakes

Every year the Great Lakes freeze and all shipping on these waters
éease for a period of about three months, Buffalo is thé largest spring
wheat milling center, exceeding the S=-day week capacity at Minneapclis by
almost 200,000 bushels, Buffalc depends very heavily on the cheap trans-
portation provided By the Great Lakes to obtain its supply of wheat, Diring
the time that the Great Lakes are closed the Buffalo millers must use wheat
thaf was recéived and stored before the closing or resort to higher transs
portation costs over the land routes, For this reason it is economically
sound for the Buffalo millers to store all the wheat they can before the
Lakes close each winter, FEach fall this rush to get wheat to the Great
Tiakes drives the price of spring wheat ups The millers would be willing o
pay a price différéﬁ%ial equal %o the difference in freight between land

and water transportation if.necessary, ‘The price of spring wheat at Duluth
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seems to reflect the conditioris on the Great Lakes and to some extent so

does the price at Minneapolis.

II, -Statistical Relationships

In order to determine what relationship exists between the Great Lakes
and the price of spring wheat, an 1l-year monthly average price for No, 1
Dark Northern spring wheat was calculated, This was obbained by uding the
monthly average for each month of each year computed from the daily closing
prices at Duluth and finding the mean of these monthly averages for the 1l
year period. lg/ Thesé average prices were compared to the 9-year average
monthly shipments from Duluth, A 9-year average was used heré simply be-
cause dgta for 11 years was not avaii;blé, The shipments from Duluth con-
tain figures for land shipments as well as that over the Great Lakes but
the amount going over land is so insignificant that it does not alter the
picture any. |

Thege averages are plotted in Figure 1li, and a least squares line math-
ematica}iy fitted t0 them. The result shows a definite positive relation-
éhip.between the quantity shipped over the Great Lakes and the price of
spring wheat at Buluth, To make a comparison with other markets similar
figures were plotted on two graphs: One, the prices received by the U.S3,
farmers against the quantity received at 12 primary interior markets; and
the other the price of No, 1 Dark Northern Wheat at Minneapolis against the
quantity of wheat received on the Mimmeapolis matket, -Both of these show a

__ﬁ The years 192 through 1953 were used except for 19L9. The data for
I%1Li9 were inéomplete so the yea¥ was eliminated from the calculations,
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Figure 1l
The Price of Spring Wheat on the Duluth Market

as Compared to the Shipments of Wheat from
Duluth for the Years 1972 - 1953

Dark Northern Spring Wheat

April June

at Duluth - 11 Year Average a/

Average Monthly Price of No.

Monthly Shipments of Spring Wheat from Duluth
in Millions of Bushels, 9 year Average a/

a/ Annual Reports, Duluth Board of Trade, Duluth, 19U2-1953
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negative relatioriship between the quantity reéeived and the price, al though,
the relationship is not s6 prohounced at Minneapolis as it is for the U,S,
as a whole, (See figures 15 and 16). This would guggesﬁ that the Minneapos=
lis market is affected to some extent by the Duluth market., Figure 17
shows that Jamuary, February, and March, the months wheh the Lakes are
generally closed, are the lowest both in pricé and quantity of shipments,
_fﬁe shipments in this period undoubtedly consist of land transportation,
' October, November, and December, the months just previous to the clositg
of the Lakes, are conspicuous by their place at the other end &f the chart,
Here, a}l_th#ée prices are high and the shipmerits the highest of the years

A look at the movement of the Duluth prices shows an increase from
August to December with a drop in Jénuary and February, and some recovery
in March, April, the month when the Lakes generally open; shows an increase
‘i'_n price which suggests that the desire of the Buffalo millers to geﬁ whezat
ﬁéving across the Lakes ds soon as possible tends to raise the price at
this time, The price increases in May, drops off in June, énd rises
sli‘igl_;‘bly in July before the August drop. The 20-=year average of spring
wheat prices at Great Falls, Montana, shdwé a similar movement which may
be partly due to the fact that a large part of Montana spring wheat mqveé
‘over the Great Lakes.

A similar look at the movement of the UsS. and Mitineapolis prices
show§ a different seasonal pattern. - Theré 18 a tendency for the UsS.
wheat prices o rise from August through May of the next year, lﬁ/

1L/ Stanford University; "Variatiofis in Wheat Prices," Wheat Studies of the
Food Research Instltute, Vol, V, No. 7, California, June, 1929,
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Figure 15
The Price of Spring Wheat on the Minneapolis

Market as Compared to the Receipts of
Wheat at Minneapolis for the Years

19U1-1951

Juns
April

O ho

IR

0 r—l

0
Ho@

Wheat Received in Minneapolis in Millions of Bushels b/
12 Year Average

a/ Commodity Research Bureau, Commodity Yearbook, New York, 1952.
b/ Annual Reports, Minneapolis Board of Trade, Minneapolis, 1971-1951.
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Figure 16
The Price of Wheat Paid to U.S. Farmers;
as Compared to the Receipts of Wheat at

12 Principal Markets for the Years
19U1 - 1951 a/

e April

June

Average Monthly Price of Tfheat - 11 Year Average

Wheat Received in Millions of Bushels, 11 Year Average

a/ Commodity Research Bureau, Commodity Yearbook, New York, 1952.
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Figure 17

The Monthly Price of Spring Wheat on the Duluth Market
as Compared to the Monthly Shipments of Spring Wheat
from Duluth for an Average Year.

age Monthly Price of

I Dark Northern Spring
wieat at Dultroh
Average

loipments <pf

Spring

from Eulutty -
Year Average

Price
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Minneapolis prices show a similar movement, although it is not so pronounceds
The small rise in Jamiary, the very sharp drop in February, and the fluchu-
ation of prices in the spring months suggsst some influence not present in
the U.S, pricess The U.S. price is greatly determined by the price of winter
Wheat in the Kansas City market since hard winter wheat reﬁrésénts the
largest‘propof%ibh of the total wheat crop, This différgnt movement of

U.S, prices is also showh by Green in a-study on the seasonal variation of
q,s; wheat prices in 1925, 15/ His findings included to a large extent
@he_effeét of foréign wheat on the domestic market, However, this rélation
ship no longer exists because of the high support price on domestic wheats
Green pointed out ihreé poténtial weak spotsvin thé U.S. wheat pricess
'(i),June, July, and August, which are affected by prospective and actual
iovement of the winter wheat érop of the United States; (2) November, when
the new spring wheat (pré=combine) and Canadian crops moves and (3) February
and March, wheén wheat from fustralia and Avgentina arrive, He also points
out th?eg potential strong spots: (1) September and October, when the move=
ment of winter wheat has decreased and the spring wheat crop has not yet
begun to méﬁe;_(2) January, when the Great Lakes are closed and the Canadian
Wheaﬂ is shut off and it is too early for foreign wheat; and (3) April,

when the foreign wheat has passed its peak and the Great Lakes have not yet
opened, -The high spot he mentions for January,.which is in contrast to the

January drop on the Duluth market, is largely due to his emphasis on foreign

s

12/ R. M. Green, Seasonal Fluctuations of Wheabt Prices, Kansas Agricultusral
Experiment Station, Manhattan, Circular 121, 1925,
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wheat (Canadian; Australian, and Argentina) and its effect on‘the U.S,
price of wheat,

Further statistical analysis indicates that any correlation between
Duluth prices and the quantity of shipments is not significant, Price in=-
| dexes were-calculaﬁed for Duluth, Minneapolis, and the United States, ' An
11 and l2-month average of UsS, Farm price indexes and the Duluth price
indexes is shown in Figure 18, A differenée in the index pattern can be
seen, 'The U,S, farm index tends to rise from the summer low to. January
with a deep drop in February, which apparéntly is a normal phenomenoh that
is yet to be explained, and a recovery in March and 1i§.p‘ril° Thé Duluth
" index rises to November and drops off in December, Jamuary, and February,
It rises again in March, just prior to the Gréat Lakes opening, and £hen
levels off again in April, May, aﬁd Junes

From these indexes a correlation was made between the differential be-
“tween Daluth and Minneapolis deviations from the trend (Duluth deviations
were subtracted from Minneapolis deviétions) and the quantity of wheat
shipped_over the Qreat Lakes, The result was that again there is a positive
fglation_between the quantity of shipments and‘the differential between
ﬁﬁluth and Minneapolis indexes, In other words, the larger the shipients
the larger the differential between Duluth aﬁd‘Minneapolis prices with
Duluth being above Minneapolis, This conforms to the logic that during the
heavy shipping season the Buffaio millérs will pay more for spring wheat
than'ﬁhejMihneapolig\millers; A% the time of peak shipménts the differeris
tisl between Duluth and Minneapolis is the greatest. When the lakes close,

the Duluth price drops down close to the Minneapolis, and may even go below

it. PFigure 19 shows the relationship.
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Figure 18

Comparison of U.S. Farm Price Index and Duluth
Price Index for Wheat by Months

Farm Price Index

luth Price Index
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Figure 19
Comparison of the D ifferential between Duluth
and Minneapolis, Price Indexes for Wheat and

the Quantity of Shipments over the Great Lakes,
Monthly Figures for 11 Years, 19lpL - 1951

Millions of Bushels
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Thée correlation analysis indicates that the rélationship between dif;
ferential and quantity of Shipﬁents is not significant'a; all, It indicates
that at best only one per-cent of the variations in differentials could be
explained by the quantity of shipments, There apparently rust be other
factofs which enter the picture that have a fore direct effect on the price
movement eﬁ Duluth and causes the eeeﬁing relationship between price and
ehipmeﬁte, HeﬁeQer, it can be said that the seasonality of shipments on"
the Great Lakes does have a seasonal effect on the demand for high proﬁeinf
spring wheat, In the fall when the quantity demanded is gfeat and shipping
at its peak, the demand curve may be considered to have shifted to the right
'end become more elastic below a certain price. This price is the point.
where'iﬁ no lohger benefits the Buffalo millers to obtain wheat over the
Great Lakes. Above that price it Will cost them jus£ as much as it would
if_thej ehipped over land routes and therefore, ﬁhey probably would be
reluctant to purchase any more than immediate requirements. Below this
price, however, the curve will be more elastic than before, This is shown
in Figqfe 20, Here; ?é =;ii will fepresent the differential over the
'.Minneepdlis price, assuming Minneapolis and_Duiuth were about the same be=
fore the fall shippiné season started, The Mirmeapolis price will rise
some due to the ‘influence Prom Duluth, however, the Duluth price will re-
main above it under normal circumstances; As soon as the Great Lakes
‘close the great demand at Duluth will no longer exist and the demand curve.
will tend to return to its former position, Aithouéﬁg'this has nob proven
out stetistieeiiy;'the relationship still appears to exist and proﬁabiy is

the result of other factors which cannot be located at this tiﬁeb
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Figure 20

Theoretical Demand Curves for High Protein Spring Wheat

® i X

Quantity of Wheat

E. Blending of Protein
I. Variations in Supply of Protein
The production of wheat is a somewhat precarious business because no
two crops are ever exactly alike. The wheat raised every year varies in
physical and chemical characteristics. High protein wheat varies both in
the quantity and the quality of the protein. In the state of Montana the
protein content for the years 1951 and 1952 varied as followss 16/

Per cent of Total Crop

Protein 1951 1952
Under 13.0# 21 18
13.0 - 13.9 18 20
IInO - 11i.9 17 26
15.0 and over 1A

100 100
Total Crop (Bushels) 95,033,000 83,518,000

16/ Montana Department of Agriculture and U. S, Department of Agriculture”
Protein Content of Montana Wheat, 1951 and 1952 Crops, Helena, 1952»
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These'figﬁres show the great variation that toodk piace in Montana
alone in jiust one year., The amount of wheat testing over 15.0 per cent
protein dropped 11,076,200 bushels in this one year, Similar variations

can be found throughout the spring wheat area,

I1, Objec%iVes of Millers and Bakers

The sole 6bjéc£i\ie ‘of the baker is to make a profit selling good
bread, The baker, if he could be completely certain that all the flour he .
received would make the best Lloaf possible, would not care what kind of
flour he used, The baker wants a quality loaf and all the specifications
he gives to the miller are merely what he beiieve; are the criteria for a
géod baking flour,

~ The baker realizes that the wheat produced fluctuates every yeér in
quality, Both the quantity and quality of protein fluctuate yearly. Theree
fore, in attempting to maintain what he feels i a quality bread loaf, the
uﬁakgf a}térs his flour Specificaﬁiohs from year.to year to meet the éﬁanges
in the wheat, The bakers interviewed all agreed tﬁa% production of the
best bread loaf is what they are interested in. Most of these bakers
gltefgd their épéciﬁicaﬁions from year to year, However, some mereiy-séﬁ
' minimumuand maximum values for ash and broteinhébntent and left the rest
up to the miller, One baker stated that he tries not to hinder the miller
with too many rigid specifications, All he wants is a good loaf of bread
-and if the flour thé miller delivers will produce satisfactorily, then he
45 satisfied and doesn't care about the particular propertiess
The millers are ankious to satisfy the bakeérs' desire for flour thab

will produce the same quality bréad ioaf year after year. The millers try
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to produce a flour that.haé the same quantity and quality of protein every
year. Since the quantity and quality of protein in wheat is never the same
the millers résort to Bleﬁding of wﬁeatsd Orie¢ wheat may be deficient in
the quantity of protein and another with sufficient quaﬂﬁity may be defi-
cient in protein or glutén quality. A blend of the two will strengthen the

resulting flour and make it a better product,

II¥, Blending Practices

Every one of the millers interviewed stated that they purchased all
of their wheat on the basis of protein and blended the wheat after pur-
chasing, As méntioned, the millers' objective in biending is to produce a
high quality uniform flour., However, the relative prices and supplies of
the various proteins determine exactly what will be blended. The demand
for a protein wheat will fluctuate from season to season and year to year
dépending upon a miltitude of factors which probably never can be tested
empirically, These factors include the Suppiies of various proteins in the
hard red spring wheat area, the supplies 6f various proteins in the hard
red winter wheat area, and the relative price levels of thé two markets,

The high gluten flour whic¢h is used t6 make specialty products is made
from spring wheat testing 15.5 - 16,0 per cent proteins’ The millér requires
a certain aﬁbunt of this extra high protein wheat every yea¥ and the demand
for it can be considered more inelastic than for other proteins because it
'has no substitute, Specialty products can not be made out of lower protein
spring wheat fiour nor outlof high protein winter wheat flour. This extra

high protein spring wheat is necessary to the production of the speéiality
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products, Table 8 indicates this by showing that only very high protein
spring wheat is used.for these products, This specific demand causes the
price of 15.5 = 16,0 per cent protein spring wheat to remain relatively
high every year,

“ Table 8 indicates that this extra high protein wheat is used to blend
with lower proteins to produce bakery flour: The relative proportion of
this extra-high protein wheat that is ﬁsed for blending is not known.
However, it is suspected that only a small proportion of the 15.5 = 16.0
per cent spring wheat milled is used to blend with lower proteins, One
miller commented that under the present prémiums only a small amount of
extra high protein would be blended down.

| Tt is the spring wheat between 12,0 per cent and 15,5 per cent protein

that'is generally used for blending purposes, The demand for the various |
proteips is a function of relative supplies of various protein categories
and the ratio of substitution between them, If, for example, the miller
desired a milling wheat of 13,5 pef cent protein, this could be satisfied
by mixing in equal proportions 13,0 per cent and 1h,0 per cent protein,

Or 12,5 per cent and 1l.5 per cent protein could be mixed in equal propor=
tions, Or one-half could be 13,5 per cent protein, one-fourth 12,5 per
cent préte{h, and one-fourth 1l.5 per cent protein., There are countless
mixes ﬁhaf could be used to produce a milling wheat of 13.5 per cent pro=-
tein., The particular mix will depend to a large extent on the relative
sﬁpplﬁes ana prices of the various spring wheat proteins as well as those
"in the hard winter wheat area, A large supply of one protein in relatiocn

to others might cause this protein to be used more in the mix because of
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the price advantage. At the same time, the increased demand for this pro-
tein would tend to maintain a higher price for this protein than would

otherwise be warranted.

IV. The Effect on Demand

To obtain a better picture of the effect the changes in protein supply
have on demand, some theoretical models have been set up. In Figure 21,
DD and SS are the demand and supply curves for each protein in the inital
position. Now suppose there is either an actual or expected shift in the
relative supplies. There is a large increase in the supply of 13.0 per
cent protein, a small increase in the supply of IU.O per cent protein, and
a decrease in the supplies of 15>.0 and 16.0 per cent protein. Because of
the increased supplies of 13.0 and Ilj.O per cent protein the price will
drop from to Pg. Similarly, the prices of 1$.0 and 16.0 per cent pro-
tein will increase. Immediately, buyers will begin to purchase 13.0 and

lii.O per cent protein and decrease their purchases of 1$.0 and 16.0 per

Figure 21
Theoretical Demand and Supply Curves for High Protein Spring Wheat

13.0% Protein 11t.0% Protein 15.0% Protein 16.0 Protein

Quantity Quantity Quantity Quantity
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cent protein, This will change the demand curves, -The demand for 13,0 pef
cent protein shifts to the right because it is an increased demand schedule
and it will tend to become more inelastic because there is a Limit to the
amount of this protein the millers want regardless of the price. -This
shift in demand raises the price but only to some point P3 between the

initial price B and price P, which was the result of an increased supply,

The demand for 1lj,0 per cent protein will shift to the right and raise the

price here also, Since there is a price rise for 15,0 per cent protein,
millers will curtail their purchases and substitute other wheat which will
cause the demend curve to shift to the left and become more elastic, Tt
becomes more elastic because the millers still would like to have more of
this protein than they can get at the market price so any drop in price
would bring about a correspondingly greater increase in the quantity de-
manded, Any increase in price will have a correspondingly greater decrease
in the quantity demanded. -The price for 16,0 per cent protein rises also
and so buying is curtailed and the demand curve shifts to the left., .Since
ﬁhe demand fof this protein is generally more inelastic than the others the
shift in the demand curve 18 mch smaller than the others and it rebains
t@e same elasticitys 'Thié shifting decreases the price from Py to P3 but
it sti1l i{s above the initisl price, -The change in quantity demanded is
very small,

Similar action is shown in Figure 22, Only here, the opposite is
happening, -In this case, the price of 16,0 per cent protein drops and
there is an immediate rush to buy it up thus raising the price because of

a shifting of the demand curve. -In this situation the curve would become
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Figure 22
Theoretical Demand and Supply Curves for High Protein Spring Wheat

13.0% Protein lii.0$ Protein 1$.0$ Protein 16.0$ Protein

Quantity Quantity Quantity Quantity

more elastic because the buyers would be eager to buy this protein, as
much as possible, if the price dropped. However, a price rise would have
a reverse effect. This example would not hold as true for 16.0 per cent
protein if the increased supply was real and due to an abundant production
of it during the crop year. In that case, the millers would not be so
anxious to buy it up immediately and the price would remain at or near Pg.
Eventually, they would begin to buy it up and cause the demand to shift to
the left to some point DIDL.

The actual demand for each protein is highly intangible and subject to
many factors. Expectations play a large part in the shifting of demand for
the various proteins. Therefore, an exact determination of these protein
demands and the effect they have on the demand for high protein wheat in

general probably cannot be made.

F. Blending With Durum Wheat
I. The Use of Durum Wheat

Durum wheat is used to make semolina flour which is used to make the
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various macaroni products. .Durum wheat is used because flour made from it
has strength to hold together and not become soggy when cooked, Macaroni
made out of ordinary wheats becomés slimy and mushy after cooking. Durum
fiéur, however, does not have the rising properties found in bread flours.
The ability of a flour to rise is an asset for bread making but a detriment
to macaroni production. Durum wheat also gives a tough "bend but not

break" quality to the dried macaroni st cks. 17/

.II, -The Substitution of Spring Wheat for Durum

In mosb years some spring wheat is used in making semolina., In the
last two years iargé amounts of spring wheat hafé béen used because of the
shortage of durums Normally, hard spring wheat can be substituted for
durum up to 50 per cent of the btotal floufb Beyond that point, the flour
takes on more of the spring wheat characteristics and less of durim, The
prdpbfﬁion of spring wéeat used with durum will depend upon the relative
supplies and prices of both wheatss In a year such as 1953 when the durum
¢rop was very poot and the prices very high, it is advantageous for the
durum millers to use as much spring wheat as possibles

The consumption of nacaroni products has been on a steady increase
for ‘the last thirty years, - Ih'1920 the per capita consumption was approxis
mateiy 357 poundss - By 1952; the per capita consumption reached 6,8 poﬁndsp
which requires 25 million bushels of durum to meet the consumer demands lﬁf

17§_John S. Cooper, "Spaghetti and 15-B," The Wall Street Journal, Vol, _
'V, No, 219, Dow Jones and Company, fnca, URicapo, AUpust 25, 195l pal.

lﬁ/. Northwest Crop Improvement Association; More Durum is Needed; Mirnes~
polis, 1953,
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Since the war there has been a 60 per cent increase in macaroni consumption
while the consumption of other bakery products made of flour has decreased
15 per cent, 19/ |
The production of durum wheat in the last three years has lagged con-
siderably behind the demand for it, In 1952, the production was 23,097,000
bushels while the total disappearance was 31,427,000 bushels, Complete

figures for the past few years are as followss.gg/

Carry- Pro- f Used Grain |Other] Total
Year | over [ductionjImports Total For | Milled Only | Uses Disap-
: July 1 Supply | Seed Exports pearance

T . ,000 Bug| . ) -
1948 110,299 (L5,829 56,128 | 5,265 | 21,684 | 2,537 {8,604 38,092
1949 (18,036 {39,503 - 575539 | L,085 21,630 1,125 15,701 32,581

‘1950 | 24,958 37,948 21l | 63,120 | 3,610 | 23,337 | 9,620 | 25929 39,496
1951 | 23,624 |35,492 | 398 | 59,51L | 3,218 | 25,533 |1L,536 | 1,213 LL,500
1.952 15;01h 23,097 158 38,269 2,997 23,668 3,075 15687 31,&27
1953 | 6,8L2 {13,883

The current estimates for the 195} crop are approximately 12,000,000
bushels, However, there is indication that it might be somewhere around
B,doogbéo bushelss This year will probably be the smallest crop since 1936
when the production was only 8,871,000 bushels, 2L/ It is estimated that
ﬁefwéen 35 and L0 miilion bushels will be néeded in 195L to meet the imme=

diate requirements for macaroni products, seed, feed, and provide a small

19/ John S. Cooper, op. cit.

20/ Agricultural Marketing Service, The Wheat Situation, WS-138, United
States Department of Agricul ture, Washington D.C., April 26, 195L, p. 23.

21/ Ibid.
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carry=over, gg/ The need then will definitely fall soméwhere between the
25 million needed for milling and the total estimated needs of 35 million.
Assuming a production of 8 million, a demand for 35 million, the quantity
of hard red spring wheat that will be needed to substitute for durum will
be 27 million less 7 million of carry-over or a total of 20 million bushels,
The Qctobef l; 1954 government crop estimate for spring wheat is 183,358,000
bushels. g;/ On this basis; about 10 per cent of this year!s crop would
be used in the manufacture of semolina, Undoubtedly, some wintgr %heat
will also be substituted for durum but the amount probably does not match
ﬁhat for sprihg wheat., Since there is such a shortage of durim wheat this
year, the macaroni trade expects to use a blend of 25% durum and 75% spring
wheat some time after Januaryo'gg/ At the present, this is an opﬁional
.ﬁignd_ for durtm rillers but if the present crop estimates prove to be too
high this blend may become mandatory, Using a milling figure of 25 million
”bushels, this would mean that 19 million bushels of spring wheat wiil be
used if the 25 = 75% ratio is used throughout the year, Sales in the first
six months of this jear are ruming about 6 per cent higher than they were
for the same period last year. So, it is likely that more than 25 million
bushels will be ground into semolina. This will cause more than 19 million _

bushels of spring wheat to be used. In general, however, it can be

22/ Northwest Crop Improvement Association, op. cit,

gg/ Daily'Market'Record, Government Crop Estimate, No. 195, Minneapolisy
October 11, 195k, po To ,

2L/ John S, Cooper, ops Cites Po Se
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expected that about 10 per cent of this year's spring wheat crop will be
substituted for durum wheat,

.Iﬁ can be seen from these figures that the use of spring #Wheat as a
substitute for durum wheat is not nearly as important a factor affecting
demand as some of the others like flour sales, Also, most of the spring
wheat used will be lower in protein than wheats used for making bread
flour, However, it dﬁes represent an alternative use for high protein

'spring wheat and will tend to make the demand more elastic,

IIT, Substitution Elasticities

" Kaldor's study indicates that there was a substantial change in the
relationshiplbetweéh durum and spring wheat during the period 1929-1938,
He states ﬁhats "Tn 1931 the crop of durum wheat was only 32 per cent as
large as in the preceding five=year period, The 193k crop was only 7
million bushels_or 10 per cent és large as production during the 1926 to
1930 period, At no time since 1930 has the crop of durum been equal to
production during this period.™ 35/ He obtained two sets of supply and
production ratios indicating a shift in the relationship between durum and
spring‘wheatn The elasticity of the price and production ratios was less
than =2,0 in each case, However, if the shift in the relationship is dis-
regarded then the price and productionhratios have an elasticity of =5.0,
Kaldor further states that, "it would seem that either there has been a

decline in the demand for the products prepared from durum or there has

gz/ Do Rn Kald.OI', 22'0 _c‘i_-Eop po 296
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occurred substitution on a large scale between durum and the commén wheatss ™

gé/ Kaldor's‘iatter opinion has proved correct in the last few years, As
indicated above, there has been a substantial increase in the demand for
durum-products and an increase in the amount of substitutioh between spring
and durum wheat,

To compare up—to-date figures with Kaldor*s, production and price
. ratios were computed for each year of the period 19)1-1950, Figures were
also computed from the same source for the years included in Kaldor's studys
The results of these aré shown in Figure 23, The period 19h1~l956 is
plotted on one set of axes, and 1921-1937 on another. As Kaldor mentiohedy
there was a definite shift in the relationship for ﬁhe two periods he
covered, The figures for 19/1-1950 show a further shift in the elasticity
of substitution between spring and durum wheat, The 1941-1950 ratios would
indicate a possibility for large scale substitution, In the early LO's 2
iérge carry-over was built ﬁp,, However, this ﬁas practically used up by
ui9h6; The carry¥over was then built back by’l95b but not to the extent to
which it was dane in the early hO'é, gz/ In those years there probably
was substitution between spring and durum wheat., In the 1aét three years,
the amo@nt of substitution has increased substantially through Hecessity,
 This increased substitution over the years. substantiates the results ob-
tained by using the price and production ratios as in.Figure 23, The ratiocs
indicate an increase in the elasticity of substitution and in actusl orace

tice there has been more substitution,

26/ Ibid.
27/ For complete figures on durum wheat see Table III in the Appendix,
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Figure 23

The Elasticity of Substitution between Durum
Wheat and Hard Red Spring Wheat
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IVe The Effect on Demand

Since the use of high protein spring wheat in making semolina repre-
sents an alternative use for spring wheat it will tend to make the demand
curve more elastic. The effect will not be great because of the relatively
small amount being used. In the last two years, price has not been a major
factor in determining the amount of spring wheat used. Therefore, the
demand curve as a whole will tend to be more elastic. The demand curve
will also move to the right because of an increase in the quantity demanded
at all given prices. Figure 2b illustrates the movement. In years when
the durum crop is of sufficient size to meet demand, some spring wheat may
be used if the price relationship is such that it would be beneficial to do
so. In this case, the quantity demands will increase some but only below
a certain price. Even then the shift in the demand curve will only be
slight.

Figure 2b

Theoretical Demand Curves for High Protein Spring Wheat

Quantity
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The substitution for durum even in years such as 1954 is not a great
factor affecting the demand, But in a year like 195), if the poor durum
crop is coupled with a similarly poor spring‘wheat crop, the substitution
factor might have Eonsiderable effect,
G, Changing Technology in the Baking and
Milliing Industries

I. Changes in the Baking Industry

The baking industry has made many advances in baking techniques during
the last fifteen years., -Automatic machines, high speed production, and
increasing size Of operation are the primary changes that the industry has
undergone. The industry is Bécoming more highly concentrated every year,
One miller stated that approximately 1L per cent of the bakers in the
United\S£ates buy 75 per cent of the flour. Because of these industrial
changes and those of consumer desire, the bakers are using lower protein
flour ﬁggether with more sugar, milk énd shortening,

High protein flour has a much higher tolerance for temperature and
mixing than does Low protein”flour.' This enables the baker to have fewer
worries.over the effects of temperature and varied mixing times, This is
very_important in the smaller shops where dough is made and then set aside
to await baking5 and where the temperature cannot be rigidly controlled,
In large mechanized bakeries, however, this tolerance is not so necessary.
With rising costs, particularly labor, it has become important for the largs
baker to make the most efficient use of that labor and 1imit the number of
Working hours, -This has caused a shift to a more rapid baking process and

this in turn necessitates a shorter mixing time for the dough.
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Mixing time depends mainly on the quality of the protein, However,
varietal characteristics also can influence the mixing time. -There have
been instances of low protein with long mixing ﬁimes but, in general the
higher proteins have a longer mixing time,

With shorter mixing time needed, the bakers no longer have to have as
high a protein flour as they once did, Fifteen years ago the average pro-
tein content of the flour used by the nine bakers interviewed was 12.3 per
cents Ten years ago the average protein content was 11,9 per céent. Today
the average protein content is 11.h per cent, This is a drop of .9 per
gent in fifteen years, This drop has not been true of all areas. For
instance, in the South where the bakers over the pasﬁ'fiffeen years have
been using more Hard wheats in place of native soft wheats for bread making,
the p;o%ein content has goné up, -However, generally in those areas where
hard wheats have been predominate the protein éontent of the flour used
has decreaséd, -This also means that the protein content of the wheat milled
has declined by 2 similar amount.

Assume for a moment that the millers did no blending of wheat by pro-
tein conteiit and they milled the various proteins as they purchased them,
This would mean that fifﬁeen years ago the millers were purchasing and
milling wheat .9 per cent higher than they are today. This drop of .9 per
cent protein'if put into dollar terms would cause a loss to the producer of

approximately 3 cents per bushel for every bushel sold.'g§/ Of course, the

28/ Based on a 20=year average price of No, 1 Dark Northern Spring Wheat ab
Great Falls, Monbtana., Average of differéntials between variséus protein
premiums,
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assumption is not realistic but it 41lustrates that the decline in protein
used by the bakers has a tendency to reduce farmers'income. In addition,
if the deciin¢ in demand for high protein fiour lowers the premiums as well,
it causes aﬁ additional loss in revemue to the farmer, |

Since the bakers no loﬁger require flour as high in protein as pre=
vigusly,.they may not be willing to pay high prices for high protein flour,
‘Not oniy are the Baﬁefs using a lower protein flour but they are using more
winter wheat flour in theif flour mixes because it produces a - "mellower"
flégr and a softer dough which they 1like.for présent day baking processes.
This_hgg a dual effect on the demand for high protein spring wheat. .The

quantity of high protein spring wheat demanded will be less in both cases.

IT, Changes in Milling Industry

There is an indication that flour millers are finding ways in which %o
treat soft wheat flours in order to improve their bread-making qualities,
If séft wheat flours can be treated so that they will produce good bread
1oévesg they will become a substitute for hard wheat, . Soft wheat prices
-are now below those of hard spring wheat, If soft wheat became a substitute
for hard spring wheat it would probably cause the price of hard spring
wheat to drop until there was some SOrp of equalization between the two

prices,

ITT, Effects on Demand
Tn Section A it was shown how the demand eurve for high protein wheat
cdqid be derived from the demand curve for flour. If the bakers do not need

high protein wheat 1iké they previdusly did and they purchase it only when




-95-
the price is right, the demand for flour will become more elastic. (Figure
25) In other words, any increase in the price of the high protein flour
and there would be a larger corresponding drop in the consumption of this
flour and a greater consumption of lower protein flour. This causes the
same reaction on the demand for high protein wheat. Due to a rise in price,
less of the higher protein wheat will be purchased.

Figure 25

Theoretical Demand and Supply Curves for
High Protein Spring Wheat and Flour

I wheal
"5
«
wheat.
S
8 flour
S wheatflour

Quantity of Wheat and Flour

Similarly, if soft wheat flours can be treated so that they can com-
pete with hard wheat flours for bread making, then soft wheat flours will
be a substitute for hard spring wheat flour. Soft wheat will then become
a substitute for high protein spring wheat. As a substitute, it will make

the demand for high protein spring wheat more elastic and may shift to the
left until the price of spring wheat drops to a level that is competitive

with soft wheat. The demand curve for high protein would move from DB to
DrD1 as in Figure 26.
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Figure 26

Theoretical Demand and Supply Curves for High Protein Spring Wheat

Quantity
The principal effect of these technological changes is to make the
demand for high protein hard red spring wheat more elastic. This may lower
the price the farmer receives for his wheat but at the same time it will
lessen the amplitude of price movements and tend to stabilize price to a

greater extent than previously.
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Part TV

CONCLU ST ON

4. Summary

The analysis has shown that the démand for high protein hard red
spring wheat is largely depéndeht on and determined by the demand for
flour, If the demand for flour shifts and becomes more elastic the demand
for high protein spring wheat will also. The flour orders received by .
the flour millers is the largest and most important factor affecting the
demand for high protein spring wheat. Whiie the demand for flour is the
largest determinant of the demand for high protein spring wheat; the other
factors included in the investigation add to the constant fluctuation in
demand and wheat prices,

When buyers from other market areas enter the spring wheat market
they ﬁrovide an alternative use for high prgtein spring wheat? When
buyers from the spring wheat areas go info other markets to purchase wheat
they create a substitute for high protein spring wheat, The results of
these actions is to cause the demand for high protein wheat to become more
elastic than it would if the other markets were rot available. It was
indicated that the substitution elasticity between spring and winter wheat
is relatively high and thaf a great deal of substibution does exists

A cursory glance at the relationship between Duluth prices and the
quantity §f shipments over the Great Lakes seems té show that the Duluth

price is greatly affected by the shipments. There is a definite positive
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relationship between the two, There is also a positive relationship between
the Duluth-Minneapolis differential and the quantity of shipments, However,
these relationships do not prove to be statistically significanto There
apparently are other factors which are present and help provide the positive
relationships,

In order to produce the required flours, millers must resort to blending
proteins. The demand for each individual protein will depend to a large
extent on the relative supplies of each protein, Other factors include thef
supplies of various proteins in the hard winter wheat area, and the relative
price levels of the two markets. Sixteen per cent protein has a more limited
use than the other proteins and its price remains relatively high every years
The demand curve for each protein will shift and change in elasticity accord-
ing to its relative supply and price,

Every year some spring wheat is used as a substitute for durum wheat in

the making of semolina flour. In the last two years the substitution has
been very substantial, The substitution elasticities éomputed for the jears
1921-1950 indicate a shift in the relationship toward more substitution.
This substitution will cause the demand for high protein spriné wheat to
become more elastic, As mentioned, this substitution holds a minor role
in altering the demand curve, but under the proper circumstance it could
grow to considerably more importance,

The change in technology that has taken place in the last fifteen years
has caused a decline in the protein content of the flour used by the bakers.

The bakers, therefore, do not need to purchase as high a protein fiour

as previously., Thus, they are not willing to pay high prices for the higher
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protein flour and will be more price conscious than before. The demand for
high protein spring wheat will be less for this reason. There is also
indication that soft wheat flour can be treated and used as a substitute for
hard wheat flours, If this is true, it will tend to make the demand for

spring wheat more elastic and may cause a drop in spring wheab prices.

B. Conclusions

The deiinite conclusions that can be drawn frém this study are rather
general in nature. The demand for high protein hard red spring wheat is a
function of the demand for flour., The demand for flour is the largest factor

affecting the demand for high protein spring wheat, However, the demand
for flour is subject to many,influences that are not easily determined,

The other factors considered in this study affect demand but again the
result is indeterminant. This study considered each factor gseparately in
order to facilitate the analysis,‘ But, when any conclusion is to bé derived
from these ﬁéctors, their effect on demand must be considered jointly, A&
change in one factof has an effect on all the other factors., Since the
demand for high protein spring wheat is a result of market conditions, it
is subject to the effects of expectations., The bakers, millers,'eleVator
operators, merchandising firms, and others in the grain trade are all
attempting to perform their parﬁicular business operations in connection
with the wheat markeb., BFach one attempts to keep himself in the best POgE=
ible position in relation to the market. Each has his own idea of what is
going to happen next on the market, These ideas collecfively'influence %he

market and may at times offset the normal effect of the factors menticneds
7
o, %1.[4”1‘

L

‘ ’[” N ,'f’;/ .

i

] B

KPR
Ty,




=100~

‘The hypothesis stated at the beginning of this study are in general
correct with the exception of the effect of the Great Lakes shipping on the
Duluth price. Statistically, there is no evidencé that this relationship
exists, Thé factors considered, other than flour orders, tend to increase
the elasticity of demand, However, their effeét fluctuates and is not
readily determinable in a precise manner.

It must be concluded then that the demand for high protein hard red
spring wheat is a function of the demand for flour and is largely affected
by expectations and circumstances, The other factors considered enter the
pilcture as factors altering’the basic demand curve in the manner.described

previously,.

Co Implications of the Study

The purpose of this study is to give the producer a better understand-
ing of the marketing structure and the factors behind the price he receives
for his high protein hard red spring wheat., It is felt fhat this study has
given the producer a pictire of the uses for his wheat, what happens to his
wheat when it is sold, the major factors behind the price he receives for
his wheat, and has contributed to a better understanding of the functioning
of the flour milling and baking industries. The study has indicated the
factors that contribute to the demand foér high protein spring wheat and the
general way in which they affect demand, It is hoped that the producer
will have a -better understanding of some of the reasons why demand and
price fluctuate so greatly, With these ideas in mind, the producer can

apply them to his specific operation in order to market his product better
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and obtain the best possible prices

D, 'Aréas for Further Study
Ariy analysis o6f market demand is i tremendous uﬁdertaking. Market
demand is higlily variable and subject o all kinds of tangible and inban-
gibleée influénces, It is felt that further study on &1l phases of the de-
mand faétors would be rewarding. Sin¢e the demand for high protein spring
wheat is largely determined by the demand for flour, it would be wise o
analyze flour démards Also, it would be helpful to-have a multiple cotrrela-

tion of several 6f the factors considered in this study.
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TABLE I

Wheat Flour Production at Principal Centers in the U.S. g/

Year Minneapolis Buffalo
1953 13,578,063 26,216,130
1952 - 1k4,386,966 2l, 085,458
1951 13,718,511 2L, 843,76l
1950 13,367,010 25,068,889
1949 13,066,517 26,583,307
1948 13,8Lk,079 26,817,356
1947 18,699,256 - 27,63L,L70
1946 16,431,801 25,988,050
1945 16,449,807 26,341,479
19k 11,783,589 2L, 849,936
1943 14,436,850 23,990,365
1942 11,693,135 20,408,663
191 11,019, 724 19,953,137
1940 10,273, k54 19,214,531 -
1939 10,896,510 19,969,115
1938 12,438,575 19,992,825
1937 11,135,5Lk 20,093,542
1936 12,6L7,227 20,433,657
1935 13,006,872 18,88L, 796

a/ Nortlwestern Miller Almanack, 195k, p. 30, Miller Publishing

Co., Minneapolis, Minnesota.
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TABLE IT

U. S. Wheat Flour Consumption, 1935-52 a/

Wheat Flour--Civilian Consumption, U. S, 1935-52

Consumption year beginnings
7 January ) - dJuly ;
Commercially |Commercially and Commercially Commercially and
produced non=-cormercially produced non-commercially
. produced produced
Total { Per Total Per Total Per Total Per
Year| 1,000 capita 1,000 [capita 1,000 |capita 1,000 |capita
sacks 1b. sacks 1b, sacks 1b, sacks 1b.
1935( 194,007 | 150.L4 | 200,795 | 155.7 | 197,026 | 152.1 | 203,970 | 15745
1936] 202,687 | 156.2 | 209,104 ['161,1 | 200,322 | 153.7 | 206,212 | 158.3
1937] 198,509 |152.0 | 204,292 | 156.L | 198,716 | 151.5 | 204,392 | 155.8 |
1938| 201,716 | 153,3 | 207,481 | 157.7 | 202,968 | 153.5 | 208,822 | 158.0
1939] 201,755 | 152,1 | 207,081 | 156,1 | 201,686 | 151.3 | 206,Lhl | 154,9
1940l 199,939 | 1L9.2 | 20L,539 | 152.6 | 202,616 | 151.3 | 207,058 | 15L.6
1911 | 200,677 | 150.1 | 204,83L | 153.2 | 195,212 | 145.6 | 199,08L | 118,5 |
19L2| 202,365 | 151.8 | 205,859 | 18L.k | 207,436 | 157.6 | 210,552 | 160.0
1943} 207,254 | 158.7 | 210,033 | 160.8 | 200,136 | 153.2 | 202,758 ] 155.3
JLoLl| 188,656 | 1LL.8 | 191,038 | 1L6.6 | 196,100 | 150.3 | 198,422 | 152.0
1945] 205,190 | 156.8 | 207,310 | 158.L | 201,540 | 1L47.9 | 203,458 | 1L49.3
19L6) 214,899 | 153.2 | 216,687 | 15hsL | 205,457 | 1L43.8 | 207,115 | 1Lk.9
LOLT| 196,751 | 136.1 | 198,4h3 | 137.2 | 203,675 | 139.4 | 205,401 | 140.6
19L8| 198,467 | 13k.8 | 200,076 | 135.9 | 200,050 | 13k4.8 | 201,542 | 135.8 |
19491 198,835 | 132.9 | 200,206 | 133.8 | 202,175 | 133.8 | 203,425 | 13L.6
1950| 201,003 | 132,0 | 202,240 | 132.8 | 201,035 | 131.6 | 202,259 | 132.L |
1951| 200,608 | 130.9 | 201,791 | 131.7 | 200,646 | 130,0 | 201,788 | 130.7
1952| 201,656 |129.7 | 202,783 | 130.L4 | 199,89L | 127.2 | 201,012 | 128,0

g/ The Miller Publishing Company, Northwestern Miller Almanadk,‘Minneapolis,

195k, pe The.
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Table IIT
Durum Wheat: United States supply and distribution, marketing

. years 1933=53 (Includes both anber and
red durum wheat) g/

Year | Grain Total
begin- | Carry-{ Pro- |Imports|Total |Used | Milled |- only Other | disap-~
ning over |duction] 1/ | supply] for 2/ exports| uses pear-
July |July 1| = o seed | - 1/ | 3/ ance

1,000 | 1,000 | 1,000 |1,000 1,000 1,000 |1,000 | 1,000 |1,000

: bu, b, bu, bu, bu. | bu, bu, bu. bus,
1933 |16,477|17;622 | --- [3L,099| 2,68l | 13,196 | === | 9,598 | 25,478
193} 8,621| 6,79k 5,905 |21,320] 3,556 | 12,28 ——- 157 | 16,261
1935 | 5,059(2L,6l1 | 3,810 |33,510]5,202 | 15,723 | === | 5,816 26,741
1936 | 6,769 8,871 | 9,293 |[2L;933|L,687 12,052 | =-== | L,76L| 21,500
1937 | 3,L33}28,688 50 |32,171|5,538|13,630 | =~=- | 7,786 26,95k
1938 5,217 1,200 | =-- 16,418| L,608 { 1L,821 | 1,765 | 7,222 | 28,16
1939 | 18,002|33,0Lk | ==~ |51,0L6fL,951 | 15,423 510 | 10,946 | 31,830
1940 | 19,216(32;942 | ==~ |52;158] 3,61k | 16,499 300 | 6,805 | 27,218
19M1 | 2k,9kofla,bo3 | ---  |66,343]2,998 | 18,961 | 1,0L9 | 9,079 | 32,087
1942 | 3L4,256{k1,836 | Lb69 |76,561|2,976| 23,880 | ==~ |22,77L 149,630
1943 | 26,931 |3k,265 | 2,867 |6L,063|2,931 | 20,409 ~== |26,432 | 19,772
194l | 1k,291{30,328 | 4,350 |LB,969|2,826 | 26,031 | =--- [11,976|L0,833
1945 8,136(33,281 | 1,537 |L2,95L}3,L82 | 22,2L2 === 112,307 | 38,031
1946 | L,923}36,308 350 |l1,581}L,162 | 21,365 921 | 6,226 | 32,67L
1947 | 8,907|Lb,912 | ===  |53,819{L,58L [ 28,179 | 8,4ld | 2,319 | 43,520
1948 |{10,299(45,829 | === 56,128{5,265 | 21,684 | 2,537 | 8,606 | 38,092
19Lk9 | 18,03639,503 | -~-  |57,539|L,085 | 21,630 | 1,125 | 5,741 | 32,561
1950 | 2L,958|37,9L8 21l |63,12043,610 | 23,337 | 9,620 | 2,929 | 39,496
1951 | 23,62L|35,h92 | 398 |59,514|3;218 | 25,533 [1L;536 | 1,213 | Lk,500
1952 | 15,014]23,097 | 158 }38,269|2,997 | 23,668 | 3,075 | 1,687 | 31,L27
1953 | 6,842(13,883

1/ Imports are based on Canadian shipments to the U. S: and exports on
inspections for exportb. .

2/ Quantity of Durum wheat milled compiled from mill reports.

z/ Includes quantity used for feed and cereals: Also includes waste, loss,
and statistical errors of estimates.

g/ Agricultbural Marketing Service, The Wheat Situation, United States Departe
ment of Agriculture, WS~138, Washington D. C., April 26, 195L, p. 23.
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