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Abstract:
The following dissertation is an attempt to focus attention on the individual and social economic
problems relating to marketing high protein hard spring wheat.

The introductory chapter outlines the purpose of observing, assembling, classifying and analyzing
information of economic significance to individuals, social segments and consumers. Particular
emphasis is devoted to producer problems in performing the segregative and allocative function in the
market place, The relation of economic theory to price as a function of supply of and demand for hard
red spring wheat is contained in Chapter Two, which consists of three parts. Part I relates to the theory
of supply of high protein hard red spring wheat; Part II presents those factors which are assumed to
affect the elasticity of and changes in the demand schedule; and Part Il combines the theoretical
assumptions of supply and demand and their relation to protein premiums. Substantiation for particular
phases of the theoretical assumptions is found interspersed with theory. Included in Chapter Two are
the references to the results of previous theoretical and empirical investigations. Results of tabulations
of secondary data contained in the appendix have been mainly associated with Part III, Chapter II1
pertains to theory of sampling and practical applications of sampling in determining supplies of milling
classes of wheat.

Results of the investigation and implications directed toward future research are summarized in
Chapter IV.
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ABSTRACT

The following dissertation is an attempt to focus attention on the
individpal and social economic problems relating to marketing high protein
hard spring wheat.

The introductory chapter outlines the purpose of cbserving, assembling,
classifying and analyzing information of economic significance to indivi-
duals, social segments and consumers. Particular emphasis is devoted te
producer problems in performing the segregative and allocative function in
the market place,

The relation of economic theory to price as a function of supply of

" .and demand for hard red spring wheat is contained in Chapter Two, which

consists of three parts. Part I relates to the theory of supply of high
protein hard red spring wheat; Part II presents those factors which are
assumed to affect the elasticity of and changes in the demand schedule;
and Part ITI combines the theoretical assumptions of supply and demand and
their relation to protein premiums., Substantiation for particular phases
of the theoretical assumptions is found interspersed with theory, In-
cluded in Chapter Two are the references to the results of previous theo=-
retical and empirical investigations. Results of tabulations of secondary
data contained in the appendix have been mainly associated with Part TII.

Chapter III pertains te theory of sampling and practical applications
of sampling in determining supplies of milling classes of wheat.

Results of the investigation and-implications directed toward future
research are summarized in Chapter IVs.
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Chapter I.
- INTRODUCTION

Part T. - The Problem

Initistion of Ingquiry.

Since 1925 additional payment in the form of protein premiums have
been paid to producers of hard red spring wheat in the Northern Great
Plains area of the United States, In Montana protein premiums added about
$1.0 miliion additional income to farmers for the year 1951. If protein
premium values were considered separate from wheat, wheat protein would
be the-fifth largest crop produced in the-State df Montana, exceeded only
pynwheatshcattle, sheep and daify. &/ In economic terminology, any pay-

ment for a commodity or service is the function of the supply of that

commodity or service in relation to the demand for it. Protein premiums

become a measure designed to allocate the scarce commodity; high protein

. wheat, In some years there appears to be very litile or no premium,

while in pther years the premiﬁm for protein in hard red spring wheat
reaphes substantial amounts., Premium fluctuations are'not.confined to
stable zmounts within the marketing year but vary from day to day and
monthnto_monﬁh. ‘Both the variations in and the level of premiums are
accompghied by economic problems related to the segments of society perm'

forming the function of marketiné high protein hard red spring wheat.

&/ H.‘R.-Stﬁéky;iLooking-Ahead With Montana Farmers and Ranchers, Montana
fxtension Service, Montana Svate College, Bozeman, Montana, Folder 22,
September 1,.1952.
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The Problem Statement

The function of the research upon which this report is based is to
observe; assemble, classify, define and analyZe those facts relating to
protein premiums as they create problems of economic significance to
various segments of society, Particular emphasis is concentrated on the
economic problems encountered by producers in their attempts to maximize
net revenue in marketing high protein hard red spring wheat. On the basié
of the facts compiled and presented in this report it is hoped that
further research of a problem solving nature will be conducted at some
fulbure date,

Timits of the Study

Economic theory, and the utilization of visual descriptive economic
models, serve as a means gf explaining the economic conditions surrounding
the marketing of high protein hard red spring wheat, it becomes necessary
to set limits on the areanof the study. The study will be conéerned_only
with the economic aspect of marketing hard red spring wheat of high;pro~
tein content., Not all of society i§ necessarily concerned with protein
premiums unless théy feel that there is mal-allocation of resources
through the present method of marketing. In describing the ﬁarketing of
hard red spring wheat containing highper cent protein, it is necessary to
outline the gebg?aphic area in which the particulgr class of wheat is pro-.
duced as well as the area in which this particular class is marketed and
consumed. Reasons must be outlined why protein premiums are paid and to
whom they are paid. Anéwers to the following questions must be founds

What particular qualitative characteristics are represented in the payment
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of a premium? Havé legal and moral institutions grown outb 6f the market-
.ing of high protein.hard red spring wheat and Wha# is their relationship 
o the problems that confront the producers, and other members of the
grain trade attempting to allocate high protein hard red spring Wﬁeat?
The liré,,m:l_unls |

Hard red spring ﬁheat is one oilseven classes of wheat produced in
the United States, Further subdivisi@n creates three sub-classes; dark
northern spring, northern spring and red spring wheat. Members .of the
grain ihdustry concerned with the marketing of hard red spring wheaﬁL
further differentiate the classes and sub-classes'on the bagié of . the
protein content into eordinary protein and high protein hard red spring
‘wheat and hard red winter wheat, .Ordinary proﬁein ﬁard red spring wheat
is generally considered t; be wheat of less than 12 per cent protein con;
tents The term Phigh protein® is reserved for hard red pring and hard .
red winter wheat classes and sub-classes centéining greater thag 12 per
cent pro%eiﬁ. Protein deﬁérminations.are based on chemical testa of the
quantitative characteristics of nitrogen as a measure of the proﬁei@s L
inherent in the wheat, There is an assoqiatioa.of the quantity of protein
and the guality of the wheat which causes millers'ﬁo.bid premiums for the
high protein wheats., Protein premiums are‘péid on the basis of the per-
cent protein ofer 12 per cent and are expressed as an increasing bfemiuﬁ_
for each one-tenth or one-half per cent protein‘over 12 per cent, A '
typical bid for high protein.wﬁeat would fez 1 cent for each one-tenth
of one per cent prq%ein over 12 per cent, up to 15 per cent then 1% cents

for each-oﬁe-tenth'of_bne per cenﬁ'protein from 15 per cent'profein up to
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16 per cent protein, then one cent for each one-tenth of one per cent ofer

16 per cent protein,

Marketing hard red spring wﬁeat of high protein'content is considered
to start with the producer, From the prodqcer the whéat‘generally goes to ‘
the country eleva%or where it is accumulated for shipment, Commission
firms and brokers may play an.importaht role in further marketing of the
wheat or it may g> direct from the cbuntry elevator to a miller or ter-
minal elevator, Speculators on the commodity exchénge may contribute bj.
assuming risk of ownership through price changes in the time lapse between
producer marketing and milling of the wheat, Millers buy the high. protein
wheaﬁ.for speéific milling and blending purposes as a serviée fo the‘cam-
mercial bgkersp‘ Bakers are also a service organization to the giﬁent
that they attempt to maximize cohsumer satisfaction by baking bread which
meets with consumer's desireo

The area of study is mainly confined to-the:deséription~of_economig
problems related to marketing that are associated with producers, elevator
‘operators, commission firms, and millers. Particular reference is made to
the problems of producers°‘ The impact of premiums-for high pro@ein hard’
red spring wheat is assumed to be insignificant in reiation to the cone
sumer section of gociety. Prétein premi?ﬁs are a payment for a supple=-
mentary product which cohstitutes only an infinitesimal portion of con-

" sumers :‘Lﬁcome° Bread purchases represent only a small portion of the
consumer food purchases, and wheét flour is only one ofvmany ingredients

utilized in the production of bread. One estimate of the value of the
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wheat which went into the production of a loaf of bread shows that in
1951 the producer only received 2,85 cents for the wheat that is required
to produce the loaf, }/ On the basis 6f this estimate and the fact that
protein premium for 15 per cent pfotein hard red spring'wheat was aboutb )'
10 per cent of the value of the wheat, the value of the protein in the loaf
of bread would be about one-third of a cent for each loaf of bread,

From the standpoint of the producer,lif premiums are ten pef cent of
the value of the whedt, the payment represents a considerable portion of
the producer's gross income, If the cost of wheat is 10 per cent hiéher
to the miller because of the additional increment of a protein premium, it
constitutes a significant cost to.the miller's cost of production of flour
and must be taken into account, Commission firms assume very little risk
of price fluctuations in performing their function of bringing bﬁyer and
seller together for specific lots.of wheat. Line glevator operators and
terminal operators are not able to hedge the premium aiong with the base
price of the wheat and therefore are.obliged to receive a portion of the
premium offered by the miller to cover fheir cost of-risk associated with
the rise and fall of premiums over time,

Some aspects of marketing which impinge on the welfare of society
are included throughout the following chapters. Questions concerning
séciety’s interest in the préduction of high protein hard red spring wheat

are related to the political.aspects of the problemo Should producers

1/ National Federation of Grain Cooperatives, “Gongréss Told Farmers
Receives 2,8 Cents of 16 Gent loaf of Bread®, Grain Quarterly, (Reprint
from the Evening Star, Washington, D.C., April 27, 1951). Summer 1951, p.70.
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receive a larger portion of the premium? Will society benefit by alnet
gain through some other allocation of factor inputs than the present al-
location of inputs utilized in the production of high protein hard red
spring wheat? Can the present factor inputs be utilized more efficiently
in terms éf production of a greater amount of high protein wheat than is
presently being produced? Will some other allocation of premiums among
wheat marketing segments of society .increase total welfare in terms of
greater national product? These questions are related to what changes.
might be made to increase the welfare of society. However, the complete
answers to these questions are reléted to a hierarchy of economic goals '
beyond the scope of the present investigation,
‘Bheat Quality in Relation to Premiums:

For the purpose~of condurcting an economic study of protein premigmé“.

protein content, and quality require limited definition. Some assumptions

are necessary regarding the quality that protein represents. To produqqrs,'

the térm Mprotein premium® signifies high quality wheat; to millers high
protein wheat and quality of wheat are not always synonymous terms, Bagerg
have a different definition-of quality depending on the resultsmthey_egpeét
to obtain through the use of high protein'wheat flquro In the introductory
phase of the study restrictions on the meaning of quality are prgsented to
avoid confusion and to permit an orderly investigation of protein premiums
in relation to economic problems.

qy%~QEQ§?§RE%f.§?E%_z

Not all wheat producers receive protein premiums for the wheat they

sell, Even in the Northern Great Plains there are certain areas in which
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it is practically impossible to produce high protein wheat of the hard
red s'pringtclass° Under certain types of farming techniques, like irri-
gated production, producers are more concerned ﬁith growing high bushel
yielding varieties of wheat than with high protein yielding varieties,
High protein wheat production is influeoced hainly by the enviromment and
is associated with the amount of rainfall and the temperature as well es
the soil and the variety of wheat grown. Montana produces the highest
protein hard red spring wheat and Northeast Montana is consistently more
suitable to the production of high protein wheat than other areas in the
State, Millers and elevator operators have long been aware of the im-
portance of establishing supply sources in the high protein produc1ng ares,
of northeastern Montana. (See Table II, Appendlx).

It is necessary to know the uses of high protein wheat, and to knoﬁ
the areas both in the States and abroad to which the commodity moves,.
Geoérapﬁically,.the market is known to be mainly of a domestic nature,
Foreign buyers heve mainly confined their United States purchases_oj_wheet
to the ordinary protein wheat. For this reason it may be assumed thet the_
world price establishes the price of ordinary protein wheat and the mi}lers
in the United States establish the premium wﬁich will be paid to_keep:high
protein wheat out of foreign consignments, In the latter portion of the
introductory chapter the geographic area of supply and demand are given
considerable attention.

Producers of high protein hard red spring wheat have only reeently,

within the'past,thirty-yeers, been faced with the problem of attempting




18
to market their product .in such a way as to gain maximum net income, The
conversion of consumer habits, from performing ﬁhéir own bread baking %o
reliance on commercial bakeries, since the first World War has created a
shortage 6f high protein wheat required by bakers for the production of a
uniform quality bread,. Actually the premium is a function of increasing
technology in brea& béking techniques that had its beginning with the
first grinding of the wild wheat by primative man. The hiétorical nature
of proteinbpremium development should add to the reader's concept of the
problems associated with premiums and for this reason it is added in the
first chapter,

The legal Institution and Customs:

L

Laws and regulations have been established governing the marketing
of high protein wheat. Beyond the Federal Grade Regulations which esta-
' blish the grade of ordinary protein wheat there éfe the State regulations
which have gfown out of the customs associated with the produgtign_and
marketing of high protein hard red spring wheat, It is important to know
the legal limits aﬁd the restrictions that'they impose on various segments
of society associated with the markq%ing, The influence of protein regu-
lations on private problems of the producers, millers and othey“membegg_of

the grain trade are outlined in the final phase of the introductory chap-

ter,
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Part IT =-- Marketing Problems

Five distinguishable economic groups are concerned with the movement
of high protein wheat through the market channels, These groups perform
certain functions in segregating, blending, allocatiﬁg, risk bearing,
milling and baking the high protein wheat to meet the demand imposed by
consumers. These groups ares (1) producers, (2) elevator operators
(country and terminalj, (3) commission firms, brokers and speculators,
(L) millers, and (5) bakers. The members of each of the groups are pre-
sumed to attempt to operate their firms in such a manner that net income
will be maximized,

‘In attempting to maximize net income, each segment and firm is as=-
sumed to desire asnlarge a portion of the protein premium as possible,
.¥hat apparently occurs, is that consumer desire for particular quali?aﬁiye
characteristics creates an increase in price for the bakery prqduq§ whiqh
' meets consumer acceptance. The ihcreased‘price for the product stimulates
demand for the type of flour used in the production of the bread., Bakers
are thereby compelled by competition'to bid against one another_to main=~
tain a. constant flow of the sometimes scarce flour of specific qualitative
characteristiecs which meets baker!'s requirementso Miller competitién
necessitates bidding high protein hard red spring_wheat aboye ordinary
wheat in order to attract it out of cher trade channels,:such as éxport
markets, feed and industrial uses., OSpeculators assume risk in. buying
high protein wheat in anticipation of increased prices., Brokers and com-
mission firms provide a service to millers in seeking out buyers and

sellers. - Terminal operators and country elevator operators purchase and
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store high protein wheat, segregate, blend and allocate it és‘the needs of
millers dictate, Producers ére at the opposite extreme from consumers in.
the breakdown of marketing into its specialized. functions, After each of
the specialized organizations has computed the cardinal costs associated
with performing their service to society, the balance of premium reflects
to producers, Thus, the price of flour utilized in the produétion of high
protein products may have only-a small range of variation from year to
yesr, whereas the range in premiums may vafy a considerable portion, It
is not appropriate to conclude that the-marke%ing segments gain mono-
polistié profits in fhe form of econémic rent through the stickiness in
price assumed to be associated with flour sales. - In some years (when

" premiums are high)} it could be feasibly concluded that millers and bageré
realize losses in order to supply their customers with uniform_ldfs of
flour or bread., Long run profit maximization may be more applicable to
the large scale organizations associated with marketing high protein hard
" red spring whe;t,

There is thé individual problem of each specialized industry aitempﬁ=
ing to gain as-large.a share of the premium consistent with short Sr long
runprofit maximization, Theory relating to the distribution of p;emiums
between millers and producers is reserved for Section IfI of Chapter IT.
Prodﬁcerss

Produgers of high protein hard red spring wheat face the problem of
uncertainty and fisk in attempﬁing to perform their function in thg markete
The economic motive for-producing and marketing is monetary ;ewardg a re-

turn on the‘land,-1abor_aﬂd'capital sufficient to maintain or increésé
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production of the particﬁlar commodity. Uncertainty and risk of premium
fluctuations creates problems of production as well as marketing for éro—
ducers of high protein hard red spring Wheat;'

Within the confines of economic terminology, hard red spring wheat
growers p;oduce that supply of wheat which equates the marginal cost of an
additional unit of input (land, labor or capital) to the marginal return
realized from the additional product. Thus the cost of producing an addi-
fional unit is Jjust equa; to the price received for ite At this level of
production producers maximize net revenue. The implications of the tﬁeory_
in relation to supply of high protein wheat which will comé on the market
is reserved for Chaptér-II. It is significant to note here the fact that
premiums fluctuate from &ear to year as well as within the year, Table 1171,
(Appendix,) records the 20 year average premium, by per cent protein, ?aid
to producers in Montana, The preﬁium by years for wheat of 12 per cent to
17 per cent. protein, is presented inTable IV {Appendix)s It will be seen
from these tables that yearly average bremiums for 15 per cent protein
rangéd from an average of 3.1 cénts in l93h.to 25,5 cents in 1948, In
1952, the premiums for 15 per éent protein'avgraged 6oh gents; _Producers
are also uncertain of the amount the premium will fluctuaté frbm_mgpthﬂ%o
month within the crop year. Table V records the mid;month baée price and
- protein premium quoted for 20 years, from ]_.933 to 1952, inclusive. In
1951 the range in mid-month.quotations for 15 per cent protein was from a
low of 6 cents in December 1951 to a high of 22 cents in July 1951, Ad-
justing the production ana marketing costs to the pricg received requires

moré adequate knowledge of price fluctuations than is'pfésently available




to the producers,

It may be argued by some that the costs of producing high protein
hard red spring wheat are covered by the base price received fo; ordinary’
protein wheat. Some justifieation for the argument is found in the nature
of cost associated wifh production in the foliowing statements

nThe foregoing review of literature indicates that pre-
cipitation, temperature, and soil, are the chief environ-
mental factors affecting the protein content of wheath, l/

The guestion arises as to what portien'of the marketing function is
or can be performed by tﬁe prodgcer and at what cost? Producers perform
part.of the function of ailodatidn through the methods employed in binning,
They may mix high protein hard red spriﬁg wheat with low protein hard red
spring wheat or they may keep separate.bins. Producers may also special
bin high protein wheat et~the local elevator and ship on consignment,
They may or they may not use high protein wheat for seed and feed, .It is
reasonable to assume that producers could initiate substantial coste in
segregating and allocating the high protein-wheat ppodueed on their farm,.

Most of the segregation decision would be reqﬁired at harvest. time, Once »

the wheat has been segregatively placed in bins it may be mixed to vary-

ing protein contents later in the season, With respect to allocation dur=-

ing the market year, producers may market in the Fall or hold wheat for a
more timely perlod° Some knowledge relative to premium fluctuatlons may

guide producers' decisions relative to orderly marketing of the producto

1/ Jo Ansel Anderson and William J. Evag Variation in the Protein Cone
Tent of Western Canadian Wheat 1927-1938, Board of Grain Commissioners for
Canada, Grain Research Laboratory, Winnipeg, Manitobad, Bulletin Noe L,
June, 1943, p. 21e
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Legal requirements, (page Li) designed to protect producers of high
protein wheat, do not adequately reflect premiums to high protein wheat

producers in all areas of production. Producers in Montana are paid on

- the basis of individual protein determinations, whereas producers in

North Dakota receive a station average premium., If an individual producer
in North Dakota had 16% protein wheat on his farm and the station average
protein content was established by elevator operators at 15 per cent, the
‘pfoducer would lose the amount ofﬁpremium established on the GrainuExchgnge
between l5per cent and lérer cent wheat. But some other producer within
the station area stands-to gain on the basis of étation average protein
marketing, If‘a produéef had 1 per cent wheat and the station average

was 15per cent, his gain would be' the difference in premiuﬁ‘between NI
per cent gnd 15 per cent protein,

One other aspect of the protein premium which is of importance in

_méximizing individual profit is the factor associated With_the_quglitaﬁive

characteristics,in relation to quantifative determination of protein in
the wheat, Some varieties of wheat are of poor qualit& protein,_t@aﬁ is,.
there is not a good correlation between baking quality of.f}our_gnd_pro-
tein content, There are some varieties of hard red spring whegt Whiqﬁ‘J
produce high bushel yields and high protein content but the protein does
not have the milling and.baking characteristiqs 9f other varigtieé_(sgg
Bguality", po 31 ). Millers tend to pay a premium below what they géuld
pay if only tﬁe quality of wheat they desire were allocated_té them, Thus,
producers of better quality wheat must take less than they might otherﬁiSe

receive, and producers of poorer quality wheat gain a-gratuity to the -
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extent that they are paid the same premium for an undesired variety of 15

per cent protein as the producer growing the desired variety,

_Elevator Operators! Problems.

EleVatof operators-=terminal or country operator--are able to hedge
the risk of brice fluctuatioﬁs of orxdinary protein wheat, and thus sub-
stantially reduce the marketing risk associated with purchases and sales,
In the handling of high protein wheat there is-no possibility of hedging
against ﬁremium changes'and elevator operators must bear this risk. The
function of blending, storing, and risk bearing constitute costs associ-
ated with elevator operators! poftion of marketing high protein wheat,
Elevator operators mix various grades of wheat to obtain the desired bushe
el weight and mcisture content as well as proteinper cénﬁ, The facilities
of country and ﬁérﬁinal operators are far more adequately organized to
permit the performance of this functién.than are the facilities aﬁéilagle
to produceré° Producers generally lack the variety of grades and protein
contepts of wheat available to:elevétor operators for making suitable
blends to meet varibus market si‘-:uationso If a line elevator operator
receives an order for a carlot of 15 per cent protein, No. 2 hard red
spring wheat; centaining 1l per cént moisture, his facilities can'Be )
readily utilized to blend from various bins to‘obtain the desired speci-
fications° Considerable blending knowledge,:gcquired‘through practicai
experience over a number of years, is associated with the satisfactory
éerformance of this function,

The risk and uncertainty of price changes places elevator’opgratorg

din a speculative position "in marketing high protein wheat. To reduce the

$
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risk and uncertainty, it becomes imperative that more adequate knowledge
be acquired relative to factors affecting sﬁpply of and demand for high
protein hard red spring wheat and the consequential effects on premiums,
Commission Firms' and Brokers! Préblems in Allocating Wheat.

Mill buyers oftenltﬁrn over the problem of acquiring specific quan-
tities of high protein wheat to the commission fimm or broker, The allo-
caﬁive function is subject to a fixed charge for bringing buyer and seller
togethers As such, the Commission firm assumes very liftle risk in'hAn-.
dling the contracts, On rare occasions the commission firm will enter
the speculative market by assuming the risk of ownership for a day or two,
but it is not common practice.
ﬁillers

The private problem‘of,the miller is similar in.economic respect to
the private problem of the producer, Miliers todéy attempt @9 maintain
good customer relations through quality control in the producﬁ‘they sell,
Storck and Téague sum up the private problem of profit maximization in
the following statements

w

WFor a time the large-scale miller, like many industrialists

of a buccaneering era, often prided himself on a 'hard-headed

realism' which was really a short-sighted opportunism., In the

80's the miller frequently summarized his economic philosophy

in the statement that 'the best miller is the -one that makes

the most money!, But this slick maxim would scon be super=-

seded by another, less grounded in -immediate expediency but more
in hammony with the new industrial order then beginning to take
shape., This revised rule states that 'the best mill is the one

that continues to make the most money' “ L/

¢

l/ John Storck and ‘Walter Dorwin Teague, Flour for Man's Bread, Mlnnea-
polls, Unlver51ty of Mimmesota Press, 1952, Po 325,
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The primary function of thg milier, as a specialized in&ustry, is to
provide the service of grinding the wheat for the békero Bakers require
flour of specific qualitative étandards and order partially on the Basis

of quantitative specifications, There is a rigid limit to the tolerance

.the baker will allow relative to baking quality. A particular mill order’

will specify the desired protein content, ash content, color index, pH (a
.measure of acidity), water absorbtion capacity and other factors, depend-
ing on the type of bread they wish to produce. The following statemenf
by Storck and Teague.shows the complexity of:the problem confronting
millers in attempting to provide the service of grinding flours to bakers!
specificationss

wI{ was. not until after 1900 that the expansion of large-
scale baking opened up a constantly growing demand for types
of flour quite different from those used in the home, flours-
- adapted to high=speed mechanical mixers and to quick, ab-
solutely dependable fermentation. Today approximately
three-fifths of the call for American flour comes from
bakeries, while another one-sixth arises from institutions
and from industrial users, leaving about one-fourth of the
demand as .the share of the home. From about 1900, as this
market began to grow, millers took to calling second-grade
flours, formerly !bakers?!, by the new name of Tclears',
The modern baker has little use for nondescript flours,
Millers, in fact, were increasingly asked to build flours
to precise bakery specifications where an excess of other-
wise good qualities was just as undesirable as a def1c1encys
for satisfactory bread an unusually strong flour would make.
it necessary to change formulas and procedures, The millers
also found themselves dealing with-highly-price-conscious
purchasers, driven by competition and familiar with every
known factor in good bread making and therefore able to
choose a number of ways of reaching a desired result. 4s a
consequence wheat blending began to play a more 1mportant
part in American milling.® 1/

-

1/ 7Ibid; pe 27he
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The profit ﬁotive is essentially the same for bakers as for other
éegments of society; in marketing high protein wheat, the method differs.
High protein flour and water absorbtion capacity are compatible character-
istics of hard red spring wheat., With a greéter number of loaves of bread
obtainable from a given quantity of wheat flour, bakers acquire a more
favorable competitive positions

Bakers arelalso keenly aware of the necessity of being copéistent in
the quality of the bakery products they produce, Fo; this reason, based
on the maximizing of profit in the long run, bakers are required fo upilize
a flour containing specific quantities of protein., Mixing tolergnce of
the dough pfoduced‘from high protein hard red springiwheat varieties is a
measureable quality. Severe 1os$es may be created through utilization of
low protein wheats or high protein wheats which héve a tendencj to bregk
down under mechanical mixing devices utilized in the mass production of’
breade
Consumers,

High protein wheat loses its identity as such in most ba@gry prodﬁets.
Consumers?! tastes are a combination of factors (outlined in Cpapﬁervlzq
pe 65) relating to maximum.satisfaction . through the"utility_of'thg commod-
ity consumed. Protein content is positively correlated with the freshness,
volume, and texture of'én ordinary 1oaf‘6f bread, but protein content and
loaf discoloration are also positively correlated, Conéumers generally_
react favorably to bakers! advertisements concerning the~Whiteness.of the

loaf so it wbuld‘éppear that some favorable éharacteristidsfof‘high protein
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wheat flour are off-set by adverse chéracteristics.
There appears to be very little relationship between desirable char-
acteristics expresséd by consumers to the n;tritional value imparted into

the bread by high protein flour, Ordinary baker's bread requires approx-

" imately 11.3 per cent to 12,5 per cent protein flour, produced from a 13,5

per cent wheat., 1/ The demand for higher protein wheat (16 per cent and
over) originates with consumer preference for a particular loaf of bread

such as the French loaf which requires high protein flour. Ethnic groups

create an additional demand for high protein wheat flour (1L.25 to 1h.50

protein) fdr the production of unleavened bread, A limited special flour.
export trade reQuirés'a lﬁ.?S per cent and 15 per cent pro£ein wheat
which'shbuld produce a flour ranging from 13,25 per cent to 13,50 pef cept
protein. 2/ | | o -

Social Welfare,

. Governﬁental action has historically been sympathetic to.increagiﬁg
the share of the social product going to farmers., The increaégd pbf?ion
of gréés national income received by.priﬁary producers provides impgtug'”
for increased broductivity. If social action were to intervene in}allg—'
cating:a minimum premium for high proteih.wheat.pfoducers:of,thi§ Whegy
would, theoretically bé induced to iﬁcrease the préduétion, gnalogoushbo'
the preseht parity pricing and its consequential efféct on the prdduction

of corn, 6rdinary wheat, and cotton.

1/ Personal.correspondencé with Henry 0, Putnam, Northwest Crop Improve-
ment Association, LO8 Flour Exchange, Minneapolis 15, Minnesota, May 5,1953,

2/ TIbide -
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If fhe premium to producers is not sufficient to inéuce further pro-
duction of high protein hard red spring wheat; and if premiums are re-
" garded as-strictly.a supplemeﬁtal price to the base price for wheat, and
if cost of production of high protein are mainly gratuitous, then producerS'
. may'gain an increment of social product in the form of economic rent (an -
additionel profit above normal returns to land, labor. and capiﬁal) through
the receipt of a compulsory minimum protein prerium. Further, if the
economic rent did not induce increased productivity, or if the absence.of
a premium did not reduce the amount of high protein premium coming‘on the
market, ﬁillers would not be required to pay premiums in order to receive
high protein{wheat,-or ﬁhey could pay any amount up to the profit they
would gain tﬂrough tﬁe use of high protein hard red spring Wheat? _Secial
welfare would not be increased under the foregoing assumptions if pre;

ducers*ﬁerefmade better off in tems of increased satisfaction by the fix-

" I._\'
i

ing of a minimum premium to them.
Reder defines economic welfare as:
. Wyelfare increases (decreased) whenever oherr more
individuals become more (less) satisfied without any
other individuals becoming less (more) satisfied "1/
With Reder's deflnltlon applied to the above assumptlons,economlc
welfare would not be 1ncreased through the dlstrlbutlon of premiums among

marketing segments° Millers would lose that portlon of economic rent

which producers would derive, and the amount of high protein wheat avail~.

l/ Melvin Warren Reder, Studies in the Theory of Welfare Economics, New
York, Columbia University Press, I9L7, PPe 1y and 17,
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able_to consumers would heither be increased or decreasedolg/

It is not impractical to assume that, given a fixéd amount of wheat
for the crop year, producers could increase the amount of high protein
wheat which eﬁters,the market by special binning teéhniques, feeding and’
seéding low prbtein wheat and margeting the high proteiﬁ.whgato If the
marKet operates within the concept of monépolistic coﬁﬁrol, millers would
not pufchasé as large a quantity gé would be purchaéed under conditions of
perfect competition, Society would lose # porﬁion of high protein wheat

in terms of mal-allocation (it may be seeded, or fed to hogs). -

l/ Theory of economic rent under assumptions of imperfect competltlon is
presented in Chapter II, Section ITI. )
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Part ITI -- Wheat Quality and Protein Premiums

Producers.,

To most prﬁducers of high protein hard red spring wheat protein
content is assumed to be the indicator. of quality., The assumption that
the‘éuantitative ﬁeasure'is also a qualitative meaSpre is economically
valid for producers bedause there i; no difference in thé premium for dif-
ferent.fa;ietiés Within the hard red spring wheat class,. For example, the

.price quotations for protéin and also the base price for Thatcher variety
and for.Spinkotalvariety are ﬁhe'saﬁe even though Spinkota is not a recom-
mendgd:variéty because ‘it pfoduces fine‘granuiatéd, weak flour'and a poor
l&af'of'breado 1/ |

.In referring to quality it is ihportant‘to define the term.within_
limits acéording to the segment of society specifically'conéefned.'.qu
economié analysis, price is a ﬁeasure.of ufilityg and'the'term."qualityﬁ
.may reasonably be considered analogous to fhe‘term "préﬁéiﬁ,céntgnt“ when
we anglyze the individual prbblem of the broducér,'parficﬁlarly with”re-.
ference to his attempt to maximize net income in the}short run, _There_ére
indications'that £he producer segment is becoming more aware of the }qng
run advantages Qf,fitﬁing their production planning to the needs of_the:
ﬁiller and baker in the production of a differentiatéd product, Re99h§
‘attempts to organize crop improvemen@ associations in ﬁhé hard pe& spring

wheat-area of the United States are meeting with favorable prodqcer re-

1/ Jo Allen Clark and B. B, Bayles, Distribution of the Varieties and
"Classes of Wheat in the United States in 19h9, U.S.D.A., Washington, D.C.,
Circular No, 06l, March, 1951, Pe L9,
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sponse,. Some producers feel that-the continued production of varieties
that are high yielding but have poor milling and baking quality is creat-
ing a reduction in the favorable competitive position of the hard red :
spring wheat class of wheate
"Millers.

Protein premiums, as an economic meastire designed to allocate high .
protein wheat through the marketing channels are based on the'quantitétive
" ‘test for nitrogen., This test is known as the Kjeldahl test and is a

fairly accurate measure of the crude protein contained in a sample of
wheat. }/,'The relationship of protein content with baking quality has
" been .studied for hard red spring wheat. .
~ ®Tn studying this phase of the question, Larmour (1930) -
concluded that correlation coefficients -for wheat protein
and quality, as measured by the bromate baking method, were -
in practically all cases sufficiently high to warrant con- -
cluding that the relation is significant enough to justify
the commercial use of the protein test as a-factor in the -
classification of hard red spring wheat.® g/ . :
In later étudies, the same author concluded that it seemed un}ike}y_ﬂhat a
single standard baking procedure which would reveal the true sirength of a

series of flours can ever be devised, Fisher é/ COncluded ﬁhgt §_§tyong

flour which will produce good bread over a long period is less squecf.to

}/' Co H. Bailey, Protein Surveys of American Hard Spring and Soft Winter
- Wheats, University of Minnesota, Agricultural Experiment 3tation, Tech.
Bul. IL7, June, 1941, p. 5.

2/ T. R. Aitken and W. F. Geddes, The Behaviour of Strong Flours of Widely
Varying Protein Content when Subjected to Normal and Severe Baking Proce-
dures, Board of Grain Commissioners, Grain Research lLaboratory, Winnipeg,

- Canada, Reprinted from Cereal Chemistry, Vol. XI; No. 5, Septs,193k,p. 487,

- 3/ Ibid, p.- L8
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fermentation tolerances and will withstand more overmixing when combining
with other ingredients, and is therefore more suitable to bakers using
mass‘production techniqués. Aitken and Geddes studied the correlation
between loaf volume and protein content and found the correlation to
range between 29,4l and 59,25 depending on the malt and bromate treatment°
Analy51s of varlance showed that the various regressions due to different
levels of bromate were not significantly different. }/ They concluded
that when testing a series of flours of similar pfotein character where
gas produetion was not a limiting factor, the 0,001 per cent bromate for-
) mula, in particular, yielded‘volumes which were essentially a measure ef
‘the protein content,

Prior to purchase the miller has only the grade, established‘by
Federal Grade:Standard, g/ which sets the limits of test weight, dameged
kernels, moisture, fereién matter, and wheats of other clesees; and ﬁhe
additional increment of quality reflected by the protein-content expressed
as a percentage, There are many other factors which generally bear a
. relationship to the quality of flour that can be produced from the wheat,
Amoﬁg the more impoftant factors taken into consideration by_the_mi;ler

when he is able to test a_sample of the wheat which he_has_purehased‘are

the followings flour yield, ash content, diastatic activity,. gassing

1/ T. R. Aitken and W. F. Geddes, The Relation Between Protein.Content
and Strength of Gluten-enriched Flours, Board of Grain Commissioners,
Grain Research laboratory, Winnipeg, Canada, (Reprinted from Cereal Chem-
istry, Vole XVI, No. 2, March, 1939, p. 229).

2/ Grain Branch, Handbook of Official Grain Standard of the United States,

TeSeDehs, Production and Marketing Administration, U.S. Govt. Printing
Office, Washington, 1950. ,
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power, pigment content, vitamin content, mixing tolerance, absorbtion
capacity, and baking tests which reveal the crﬁmb structure and texture
of the loaf,

Each miller méy possibly have a different definition of quality
based on the findings of the individual tests and his weighting baséd on
" judgment of the relative merits of each test performed. Aitken an&

Anderson conducted a study in which they hoped to ascertain the suitability

of new varieties by tests performed simultaneously by 20 collaborating

chemists in Canada, United States and Great Britain. There was a génera1 

. lack of agreement among the cereal chemists as to the value of the 7 hard

red spring wheat varieties submitted with respect to over-all quality.

They concluded the results of their findings with the following statements
"Several explanations are offered which may account for the
variations in opinion found, and among these ares the use’
the collaborator intends to make of the wheat; the properties
given most weight in assessing over-all quality; the volume -
of testing done; the interpretation of the data; and the
principles underlying comparisons. On the other hand, some
collaborators have opposite opinions on specific qualities
of the same variety that are difficult to understand,
The results of the investigation show that cereal chemists
hold different opinions on what constitutes bread-making -
quality and on how this should be measured, The difficulties
of reaching decisions on the merits of new varieties are all
too apparent®, 1/

* The time factor must be taken into consideration in marketing high

prbteiﬁ hard red spring wheat, and for this reason it is not éppropriate

to conduct the various tests employed by millers prior to the time the.

l/ To. R. Aitken and J. Ansel Anderson, Conflicting Opinions on thé Quality
of Bread Wheats, Grain Research Laboratory, Board of Grain Commissioners
Tor Canada, Winnipeg, Manitoba, April, 1;K7, p. 18, ”
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‘wheat reaches the mill. " The problem relative to the physical moveﬁént
through-the market chammels is that as iohg as wheat continues to be pur-
chaseé on the Basis of quantative protein tests, and this factor has been
made part of the legal institution in Montana, (See page L) ﬁroducérs
hate an_inbentive to pfoduce varieties of hard red spring wheat of high
protein content consistent with high bushel yielding capacity; High
bushe; yielding varieties are not necessarily related to desirable milling
quality. In an attempt to educate the troducer in regard to the import-
ahte of desired qualitative characteristics of specific varieties the
millers and other members of the grain trade created the Northwest Crop
'Improvement‘ASSociation, They publish material relatite to approved
.spring wheat varieties and discuss the important characteristics of_sgleg-
tion utilized by tﬁe mill buyer. Theté are three main questionéngopgidered
by the tuyer;-(l) How much f10ur will the wheat produce?,'(?)‘ﬁ@ét“wi}; -
be the baking quality of the flouf?, (3) What is the keéping quality of
the grain? 1/ | ' L

While there are no available data for comparing ‘the yield and bgkipg
quality of hard red spring varietiés, there is evidénée'to indicate that
the majority opinion on baking quality of Rescue wheét'is beiow other re- .

commended varieties. 2/ The choice of this particular variety by pro-

l/ Eo J. Bell, "Program for the Entire Wheat Industry." Oregon Fheat .
Gommlss1on, A paper presented before the Pacific Northwest Baker's Con~
ference, Portland, Oregon, Aprll 20, 1953,

. 2/ Northwest Crop. Improvement Association, Approved Spring Whéat Varie-
tles, (Selected from chtlonary of Spring Wheat Varieties), Minneapolis,
‘Minnesota.
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“ducers is governed by its résistence to infestation of_thg §awfly_%ary§e,
In this instance the private problem of the producér is‘in conflict_with
the private problem of the miller and baker, In the physical handling
- of hard red spring wheat through commercial trade channels it is virtually
‘ impossibie to segregate varieties due to the similarity in physical charac-
' teristics of the wheat berries of various varieties, |

Bakers and Consumers

Quality is a term that is used differently by other segments of the
grain trade, such és the baker and\the consumer, Bakers desire high pro-
. teiﬁ flour because it is related to the absorbtion capacity, that is ?h¢,.
water holding capacity of flour. There are other important;considergt;qns
related to high protein wheat such as thé relation'of protein cgntent to
loaf size, pigmentation and teiture of the loaf, The baker is closer to
~ the consumer with respect to the marketing function.énd cohgumer demana
creaﬁes importéﬁt considerations other than'protein content.

The consumer generaliy does not think in terms of protein'qgntentf§§
-an iﬁfluencing factor in purchasing a_loaf of bread,. Other factpfs; some
of which are totélly unrelated to protein content; include the appearance,
flavor, freshness, coﬁvehienceg cost, habit, and nutfition;,zﬁﬁth refer-
ence to nutrition; prqtein content plays onIy‘é paftial role in the nutri;
tive value of the modern loaf of bread; %WHeat'flour foéds.éupply 25 per
cent of the protein; 30 per cent of the éalcium, 0 per cent of thiamin,

35 per cent of niacin, 25 per cent of riboflaven, L5 per cent of iron,
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and 33 per cent of the food energy.h l_/

_:l:/ Eo - Je Bell, SBO _GE-EO
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Part IV -~ The Geographic Area

Area of Production

" .The individual problem of reducing price uncertainty to a risk for

individual producers marketing hard red spring wheat is confined to a

specific area of producﬁion in the United States., Due to the environ-

- mental limitations, hard red spring Wheaf 6£ high protein content is grown .

primarily in four states of the Northern Great Plains, Bailey summed up

his observation of the hard spring wheat area-as a producer of high mill- -

ing and bdking quality wheat in the following statement:

WTt ‘seems probable that there is a greater uniformity in
gluten properties among the hard wheats of the Great Plains -
area of North America than in any other major wheat grow-
ing reglon of the trorld.® 1/

Clark and Bayles conducted a study of the dlstrlbutlon of hard red sprlng
wheat by acres and varieties for the crop year l9h9o They showed the '
major produ01ng States to be Montana, North Dakota, . South Dakota, and

Mlnnesota. For purposes of the present study it is convenient to conflne
the productlon to the four States-llsted above, . Clark and Bayles define

the afea as followss

*The hard red spring varieties are grown principally in the
northcentral part of the United States, their production éx-
tending into the prairie provinces of Canadac...The States
leading in the production of hard red spring wheat are North
Dakota, South Dakota, Montana, and Minnesota. Varieties of
spring wheat also are grown in certain parts of Wisconsin,
Iowa, Illinois, and as far east as Maine, In these States,
as well as in Nebraska, Colorado, and Wyoming, they are fre-
quently used to replace winter wheat that has failed, due to
winterkilling, ....Hard red spring wheat also occupies a

l/ Bailey, '.920 gj_.iog pol )-l»
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limited acreage in the Pacific Northwest,® 1/
Protein premiums are usually quoted on wheat of 12 or more per cent protein

content. . It is assumed that all states having hard red spring wheat of.

‘less than 12 per.cent prdtein may be excluded for purposes of an economic

study of the marketlng of high proteln hard red spring wheat.

Tarlffs and quotas placed on the import of Canadian mllllng wheat

restrict the area of supply of -hard red spring wheat of high protein con-

tent to the four States previously mentioned. If the tariffs and Quotas
were eliminated or reduced substantially on the import of milling quality
wheat, it would very likely create an immediate surplus supply of high

protein ﬁheét on the United States market with a resulting depressiqn‘in

- . protein premiums. In 1952, the production of hard red spring wheat in the

United States was estimated to be 175 million bushels compared with pro-

. duction in the Canadian portion of the Northern Great Plains of 650 million

bushels, (See Table IT) 2/ The report of the Canadian crop of hard red
spring wheat for 1952 contains the following statements

WCanadats 1952 wheat crop of 650 million bushéls is an all-
time record, and it will be mostly dry and high in grade,

- This is in sharp contrast to last year when more than half
the crop was frozen, . <With high weight and high grade,
milling quality is excellent, Protein content is below
average, especially in the lower grades, Neverthéless, as
the quality of the proteln maintains its usual excellence,
and as gassing power is satlsfactory, the géneral baking
quality of the crop may well prove to be better than the -
protein level would suggesto.® .

l/ Clark and Bayles, opo Cite, Po Ll

2/ Board of Grain Commissioners for Canada, Canadian Hheat, 1952, Grain’
Research Laboratory, Winnipeg, Manitoba, Crop BulletiIn L5, Tctober, 1952°




Lo

- The Consumers of High Protein Hard Red Spring Wheat.

High protein hard red spring wheat grown in the United States is
mainly consumed on the domestic market although there is some special
flour export trade., Correspondence with members of the grain trade re-
vealed stétementS'such as the followings

"The special flour export trade requires a 14,75 per cent
to 15 per cent protein wheat which should produce a flour .
ranging from 13,25 to 13050 per cent protein.  Such flour
is used for Cuban bread and others which have no pan sup-
port.o.ao
e have made some inquiry regarding exports of 13 per cent
.protein wheat. Those consulted state that 13 per cent pro-
tein wheat is not likely to be exported unless specifically
"~ requested and purchased for a special customero.e.Véry little
over 12 per cent protein wheat is exported.t® l/

A review of the literature relative to the blending capacity of hard
. red spring wheat indicates that foreign consumers tend to desire high pro-‘
tein wheat from markets other than United States for the following reasons.
Canada produces a surplus of high pfotein-hard red spring wheat of accept-
able blending qualities. g/ Canadian foreign trade in wheat has created
particular attention to milling and blending quality as an important fac-

tor in establishing permanent channels of trade., Foreign purchasers would

undoubtedly prefer to buy Canadian high protein wheat of edual milling

l/ Personal letter from Henry 0. Putnam, Executive Secretary, Northwest
Crop Improvement Association, LO8 Flour Exchange, Minneapolis 15, Minne=
sota, May 5, 1953,

2/ Te Ro Aitken, M, H. Fisher and J. A. Anderéon, Blending Value of
Canadian Wheat, Grain Research Laboratory, Board of Grain Commissioners
for Canada, Winnipeg, Manitoba, Reprinted from Scientific Agrlculture,
26211, November, 1946, p. 583,
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quality to United States high protein wheat because importers do not have
to compete with domestic¢ millers in Canada and consequently they do not
have to pay a protein premium. Protein content, which is not a scarce

commodity in Canada, is incorporated into the grain standards of Canadian

wheat, as the following statement emphésizeé:

Mssessing the suitability of new varieties of wheat for
milling and baking is ore .of the most important tasks en-
trusted to cereal chemists. This matter is of special
~ importance to the Board of Grain Commissioners'! laboratory
"because the Canada Grain Act specifies that only varieties
that are tequal to Marquis', the recognized standard variety,
shall be admitted to the top grades.® l/-

Anderson and Eva conducted a study to show the protein content of
cargoés‘of wheat of Canadian origin moving through Atlantic and Pacific
ports to:export‘for four crop years, 1935-36 to 1938-39, The médal group
of the fréquency distribution-of cargoes for four years was 1 to thS.“:
per cent protein for No. 1 Northern Spring Wheat for Atlantic céféoes, and
13 to 13.5 pef cent for Pacific cargoes. They saids |

"The high degree of uniférmity obtained each year in céfgdes ’
of each grade of Western Canadian hard red spring wheat and
high baking strength and general cleanliness, are the factors

chiefly responsible for the reputation which ‘this wheat has
achieved on world markets." g/

}/, Aitken and Anderéon, OP. Cite, Po 6.
2/ " Anderson and Eva, Ope Cites Pe 90e
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Part V -- History of Development, Custom, and Laws
Pertaining to High Protein Hard Red Spring
Wheat. ' )

Research and Technologz:

Grain grinding was undoubtedly the first art practiced as the pre-
requisite of digestion, having its beginning with the grinding of the wild

grass which we know as Einkorn. The ruins of Pompeii, destroyed in 79 A.D.

- have yielded the first indication of the production of bread as it is known

todéyo At that time the grinding of wheat and the baking of bread was con-

ducted as an integrated enterprise and indications are that it was a mass

) -'productioh technique, The attempts to satisfy the demands of consumers of

 the Roman Empire through production of a differentiated product is evident

from the following statement:
-"The-highér class of Romans laid great emphasis on the
whiteness of their flour. In discussing alica, a special
flour made from emmer, Pliny notes ‘'a most singular fact -
chalk is mixed with the meal, which upon becoming well in-

corporated with it, adds very materially to both the
whiteness and the shortness of the mixture!.® 1/

Milling and baking were separate enterprises by the time_t@g:@uropean
movemenf to the New World began; The milling industry haé qonsﬁg?tly_"_
aﬁtemptéd to provide flours that meet the baker's needs, The i#troducpiqn
of mass baking tecﬁniques, using mechanical mixing dgvices creéped_a need
for a‘ﬁniform quality flour prior ﬁo the ‘era of 1900, Millers were.aware

of the need for‘research into the qualitaﬁive characteristiés.of the vari-

ous shipments of wheat they were milling into flour as an aid to compéti--

;/ Storck and Teague, op. é}jo, p. 88,
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tive selling and the first &merican research depaftment'was established
by the Washburn Grosby Company in.1898° i/
Protein tests began to be common practice in American miils after

1900 but it was not until after the first World War that premiums were

_established as a means of allocating high protein wheats of the hard red

spr{ng classo, Originally, the premiums were paid only to members of the
trade other than producers to provide incentive for allocation, but with

the establishment of State Iaboratories equiﬁped to conduct chemical

- tests for protein in wheaﬁ, premium payments .for high protein wheat have

been extended to the producer, The first records show that protein pre-

miums paid to the producer on an extensive scale for hard red spring wheat

in the United States market were paid on the Minneapolié Exchange for the

crop year 1925,

legal Institution and Cuétomo

Federal Grade Standards determine the official grain standards for

‘wheat of all classes, g/ There are seven such classes of whea?;_listed'as

hard red spring, durum, red durum, hard red winter, soft red winter, white
Wﬂéat, and mixed wheat., Within the hard red spring whgét class there are
three subclassés; dark northern spring, northern spring, ggd re@_springo
There are no official federal regulations with respect to_marke?%ng“on the
basis of protein conbtent in the United States; howefer, gluten quality is

a factor in the grade standards established for wheat in Canada,

1/ TIbid, p. 316 _
2/ Grain Branch, Handbook of Official Grain Standards of the United States,

920 Ei-Eo-, PPoe '2-30
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State legislation for each state governs the standards apd marketing
of wheat produced anﬁ sold in the state, &/ In Montana, the Department of
Agriculture, labor and Indﬁstry has a Division of Grain Standards and.
Marketing entrusted with broad powers to supervise the marketing of grain -
and protect the interest of owners of stored grain in public warehouses
Withiﬁ the State, State legislation in Montana provides for the protein
testing of all wheat by public warehousemen g |

"Each public grain warehouseman as defined by the laws of
the state shall take a sample from each load of wheat deliv--
ered to his warehouse and preserve such sample in an air-
tight container with the owner's name thereon., As hauling
is completed by each owner the several samples taken from
all the loads of any one owner shall be mixed thoroughly
together, except that high, medium, or low protein wheat
from the same owner or wheat of different types, varieties
or grades shall be segregated and separate contdiners pro-
vided for each, A one pinbt portion of the composite sample
shall be submitted to the state grain laboratory at Great
Falls, Harlowton, or BozZeman and the balance shall be held

. in the owneris container, In the event of dissatisfaction ~
on the part of warehousemen or owner either party shall have
the right to a final appeal to the state laboratory.®

Montana regulations are unique with respect to the purchasing of .
wheat on the basis of individual protein tests. In thé State of North
Dakota, the wheat is purchased on the basis of protein tests and premiums

are paid, but théy are paid on the basis of a station average basis. In

_ North.Dakota, the produéers, within a specifid market area;.sell*thg wheat

on the basis of pre-determined average protein content., This method of

purohésing, employed by the elevator firms, means that those producers

;/ Grain Standards and Marketing Iaws of the State of Montana, Revised
1950, Montana Department of Agriculture, Labor, and Industry, Helena,
Montana, p. 21.
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with above average protein content are not able to take advantage of the
. additional premium above the average for the station., On the other hana,
some farmers within the. area, who have lower than average protein content,

" are in a position to gain a gratuity through a higher premium. A somewhat

[

similar method'of purchasing is applied in the State of Kansass

A pilot study conducted on the 1950 crop indicated that
terminal market price differentials were being applied on
an area basis---- that is, in areas where undesirable varie- .
ties predomlnated° This differential varied with protein

- level and changed considerably throughout the year not only
on absolute level but also by protein levelo® l/ :

v

1/ Private correspondence, John H, McCoy, Assistant Professor, Department
of Agricultural Economics, Agricultural Experiment Station, Kansas State
College, Manhattan, Kansas, March 2L, 1953,
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CHAPTER 11,
THEORY OF PRIGE IN REIATION TO SUPPLY
OF AND DEMAND FOR HIGH PROTEIN HARD
RED SPRING WHEAT,

The application of economic¢ theory, supported by descriptive models, .
relates to factors affecting the supply of and demand.fﬁr high protein -
hérd red spring wheat. GChapter II is divided into three sections; Part_;
contains physical and economic variables which cause supply changes; Pa:t.

II relates to the demand factors; and Part III shows premiums as a- depen-

dent function of the interaction of supply and demand, The qconomic.pro-

blems of production and marketing which result from premium fluctusations,

are ﬁainly related to the producers,

[
"

Part To Theory of Supply

:Definition of Supply. ' The traditional theory of éupply of-agriqultur§%

commodities has considered the cost of production for many years, as the '

~ basis of entrepreneurial decisions relative tc the quéntity of a commodity

the firm is willing to produce. The marginal'analysis assumes that_prq-
ducers adjust inputs of labor, capital, and management until cost of an

additional unit of input--the marginal cost=-just pays fbr itself--equals

:the marginal revenue, or price. At the production level where marginal

revenue is equal to marginal cost, under perfect competition, the firm is

maximizing net revenue. 1/

}/ Kenneth E. Boulding, Economic Analysis, New York, Revised Edition,.

Harper and Brothers Publishers, 1948, p. 528,
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There are limitations faced by producers in their attempt to make

rational economic decisions rélative to production of high protein hard
red sp;ing wheat. Assume farmers aré able to make decisions between the
altefnatives in the production of wheat énd.other agriculturally produced
coﬁmodities.through use of‘marginal analysis. Producers of The Great
Plains seed varying acreages from year to year, which is based on cost and
price éxpectations° Acreage is a more appropriate indicator of willing=-
ness to pfoduce than yield. The coefficient of variation (the standard
deviation divided by the mean), which is a comparative measure expiessed
in per cent;.is-mﬁch greater for yield of.whéat and othér field crops N
than for acreage. - Therefore, the effect of én‘acreage change may be can~-
celled by the effect of the change in yields. 1/" |

"As measured by the coefficient,of variation, the yield of

wheat is more variable in the Northern Plains than in the

United States as a whole, o o The coefficients of variation -

for the ll-year period 1931<Ll are as follows: United States,

21 per cent; Plains, 3L per cent; high yielding area, 12 N
per cent; medium~yielding area, 50 per cent; and low-yielding

area, 66 per cent." 2/
When high'proﬁeiﬁ wheat is considered to be Whéat of over 12 per cent
protein, there is the additional consideratioﬁ'of the relationship of yiei&
and proteiﬁ content, It is common knoﬁledge among producers of high pro-
tein areas that yield of wheat and protein:content aré negatively corres

lated, as the yield increases the protein content decreases; correlations

1/ Waite and Trelogan, Op. cite, PP 65-670;

g/ Ralph E, Ward, Northern Great Plains as Producer of ‘fheat, (Reprint
from Economic Geography, October 1916, Vol, 22, Noe L, De 2L0)e o
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have been shown which vary between =.41 and =68, 2/

The factors which may be assumed to affect cost of production of high
proﬁein wheat are soil, variety, precipitation, and temperature, g/ - Al-
though soil, variety and temperatu;e are important factors, the main in-
fiuencing factor appears to be precipitation, A4 multiple regressioﬁ
ihtegral of 7 sets of vﬁriables representing the relation of rainfall as
a function of time (R = .632) and the protein content, indicated the
foliowinga.

. ®The percentage of the residual variance accounted fof‘by
variations in rainfall was calculated and found to-be 3l per

. cent, a high proportion for a single meteorological variant,
The remaining 66 per cent is accounted for by envirommental

factors not associated with rainfall, and by fortuitous
. experunental errors,t 3/

Less moisture creates smaller yieldé and higher*ﬁrotein;ccntentoyThe
envi;énment is main;y gratuitous aﬁd the oﬁly'cost.which can be assumed is
for land in applying tﬁe marginal revenue ard marginal cost agaiisié,:

If it is further assumed that protein premiums afevsegregative'gné
allocative payments, producers can use rational judgment based_on cafdinal
costs, 'Supply can be increased through segregation and allocapion in @ﬁe
process of bimning and seeding, If there is price incentive, pfqdupers1

are able to maintain additional bin space for segregating various fields

l/ Anderson and Evay, ope Cite, Po.20.

_2_/ Ibid:: P. 200

3/ Allen E, Paull ‘and J, Ansel Anderson, The Effects of Amount and Dis-
Tribution of Rainfall on the Protein Content of Western Ganadian Wheaty -
National Research Council of Canada (Reprinted from the Canadian Journal-
of Research €20y = 212-227, 1942), p. 220, :
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of the férm unit, depending on Rgotein analysis, .Observation indicates

that growefs do attempt to.keep the wheat from fields separate because the
bins are smalle The extent to which producers seil high protein wheat and
save or purchase'iéw_protein (under 12%) for feed and seed is unknown, but

assumed to represent an insignificant portion of the total seed utilized,

Tt is reasonable to assume tHat growers are selective between 16 per cent

and 13 per cent protein wheat in their seeding practices.,

Short Run Supply. The short run is defined as that period of time in which

-the producer is not capable of making adjustments in his plant and equip-

ment, but of long enough duration to make use of the capacity of the avail-
able equipment, }/ One crop year may be considered the shorpfrun in the

productioﬁ of high protein wheat. Having seeded the wheat acreage, the

producers have very little effective influence of what the oﬁtcomp_willube,

in terms of protein content, Given the product,f there are_various methoq§
of harvésting, binning, segregating next year's séed, and livestock feeding
which will influencérthe quantity of high bro%ein wheat which the individ-
ual places on the market. In addition to the segregation at‘harvest, pfo-
ducers make choices between marketing periods withiﬁ tﬁe"year;f - .

| Those factors which may be coﬁsidered to influencé thensuppiy-of4high
protein hard red spring wheat for a éiven year ~-=- the shért run . ares

(1) enviromment, (2) variety, and (3) the expected premium.

The enviromment is known to be one of the chief factors affecting the

l/ Boulding, op. cit., p. L83.
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amount of high pfoﬁein wheat which Will be produced, g/"vThe climatg and
weather are not subject to sufficiently accurate prediction td forecasﬁ
the influence, through utilization of regfession analysis, on the amount
of protein in hard red spring whéat. A frequency disEribut;on by protein
content of.the hard.red spring wﬁeat crop must necessarily awai?‘the hgyé
veéf’seasono The principal climatic factors include rainfail, temperature
and wind'velocity.u

There are other envirommental factors which govern protein content,

. and soil is one of the chief ones, "Hard red spring whéat_of protein con-

tents greater than 12 per cent protein is largely restriéted tonthe area
defined in Chapter I because of the envirormental characteristics,
The varietal relationship to high protein is used as a factqf:in_de-

tefmining recormended varieties bprarﬁiéuiar‘c}asses ‘of wheats 'The inflﬁ-

ence of variety is outweighed by the envirommental factqrs° 2/

¥hile enviromment and variety are probaply the mostJimporﬁapt factors

governing the actual supply of high protein wheat which will be produced,

" once the crop has been seeded the expected premiums will have some influ-

ence on producer action, Segregation and allocation practices ﬁay bg
relatively insignificant if producers feel that premiums ﬁi}l be low. By . R
separate harvesting ana binning techniques, g;owers could oBtain a largé:_"
amoupt of hiéh protein wheat, Othér methods of increasing tﬁe_amount which

enters the market as milling wheat would include saving low protein wheat

_}/ . Anderson and Eva, op. cite, pe 2le

E/ Ibid’ po 2lo
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for nexf year's seed, and feeding lower protein wheats,
Figﬁre 1l is presented to show the supply curve, on a vertical price
axis, and a horizontal quantity axis. If there were no prehiumé, producers

\

would market quantity OQl because it is produced, The concept of elasti-

‘ city of supply is introduced to exﬁlain the curvature presented in the

model, }/ As the expected value of the premium increases, the prdducérs
become more segregative infhar%estingg binning and marketing -~ it is

expected that more high protein wheat would enter the market channélsf_‘
The ratio of the ﬁer cent change in the amount'producers are willing to
market with a one per cent chdngeiin expected premiums is defihgd as the

elasticity of supply. If the ratio of the per cent changes of quantity

to price is near zéro, or a small ffaction,‘the supply schedule‘ig highly

inelastic, An inelastic supply scﬁedule (SS) is portrayed as almost ver-
ticai to the X axis in Figure i.

Shifts in the short run supply schedules do not occur mith%n years,
but rather between years. The supply elasticity may change,'Bgﬁ the actual
protein quantity produced is a constant for a given year. Variaqus theo-
retical supply schedules for hard red spring wheat of o%er lZf%%} cent
protein are -shown in Figure 5, page 73;181 represents one year, 3o t@g @ext

year, and so on, It will be noticed that 32 may be either to the left or

1/ ghé;91ééﬁﬂbitylofPSﬁpp¥y expressed, inufbrmﬁla notationss
I R T L R O S A ERR

v

Sq
Jar
E=""sp =859 o _P_
T q P




E)#'+' % +2 $'&+! #$, &, /$+12 &#'

+2)$8 & $&-# 1) 1- &,).&1 - HHSH2 &ML +-+
+H'&*HSAL 1)/, *5'& 1 $ $)! 1)/1.5
25#,'&.128) 1)/.5H %S +2 /$'&+!
#$, $&, 1/$+12 B &# Q 3&$ 8=1/8% -&!' [$ '&+!
-T&IR"

$+2' % 85,&/&!,+12 |'& &I3+$ *&I'H. - #S#-'&$+1'+-1" & Yo#-' " #
[$&,+-'+11 % /S '&+! - &V #B& ' 1+21+%+-#I'. 3#.+, % $/&$+,1 %

J128$ " #! #B&&A S+ S #$3&1' #1 &&!'1 B! /#1'1'),+&1" P

P $'., " +25 #£& " -#$'5 +&1 -&&A5 | "&-'+3& & , %
#4412 &H# +&.,1' 1'+#& $ )"+ #, E#+ % &#5"""
&-" 6)+" .5 &"5 89="



53

The Market Supply. The market. supply may be defined as a curve (Sm in'

. !
Figure 1) showing the relationship between the price of a commodity and

the quantity which people in the market are willing to sell within one

production year.

Within.a market year, producers are able to make deliveries of their
high.protein wheat on the basis of the expected optimum price as reflected
by the premium, In addition to premium expectations, pfoducers must take

the base price changes into consideration. Among the markéting costs,

- producers take into consideration cost of storage, which includes risk of

deterioration, interest on investment, shrinkage depreciation, insurance,
and taxes. 1/

A summary of Table VI indicates that an 8=year monthly average graln

movement in Montana from 1940 to 1951, excluding 1941, 1942, and 1943, for

SJuly énd August, are almost two times the average movement for'eégh_ofuﬁhe

other months. The figures presented,_though'not.positive p;oof;.igdicate

the probability that producers market most of their wheat- at harvest. The

shipments plus the available bre-harvest country elevator storage indicatg

-that at least half the grain moves to countryrelevatorﬁ duringwthe harvest

months of August and September. January and February are the months in
which thé average movement was the least in Montana, )

" Other considerations with respect to the unusually heavy harvest move~

ment are associated with necessity of obtaining cash for loan payments,

l/ Thomas E. Hall et al, Where and How Much Cash Grain Storage for North

- Dakota Farmers, Fam Credit Admlnlstratlon, U, S.D.&o,‘ﬁashlngton, D G.,

Bul, 61, May 1951, ppe 6=21,
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harvest expenses and credit notes. The extert_§9 wpicy_yrodgcers.segrgggﬁe
the market~suppl& of high protein wheat is an unknown factor. Low protein
wheat can be placed under CCC'loan, and this may influence producer§' de~
cisions. relative te selling high protein wheat in the Fallﬁ GCG_logﬁs
cover only a relatively small portion of the market premium for h@éhipro-'
tein whéat. ﬁational producer action would creafe a greaﬁer per. cent move-

ment of high proteln wheat in the Fall, particularly in years when premiums

_ in the Fall are high., If premiums in the Fall are low, prodyqers may _'

speculate on a higher price during the marketing year -=-- which may cause

.a greater ber cent of high protein wheat to be held in store. Holding

-high protein hard red spring wheat for inter-seasonal speculation would

not be Justified from Jamuary to June based on the QOVyéar average premiums
for 15 per cent protein wheat shown in Appendix Table ITIT, Jﬁ}y, Aug?st
and November are the months in which premiums appear to be greatest in
Montana. '

Due to the transportatlon shortage in the Fall, and the resultant

phy31ca1 11m1tat10n of country elevator facilities, producers are severely

- restricted in the application of rational Judgment relatlve to the most
opportune time period in which they are able to sell wheat, 1/ Adverse.

weather conditions during winter amd spring create an additional limitation

to appropriate marketing which would maximize net revenue,

For the aggregate of producers, given the limitations set forth, it

l/ E. J. Johnson, Markets, G.T.Ae, YReview of Northwest Grains®, Grain
Terminal Assoclatlon Digest, St. Paul 8 Minnesota, August 19Sl,
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appears reasonable to assume an inelastic supply response to premium
changes for the markét supply. Consequently a one per cent increase in
price for protein would‘resulf in much less than a one per cent increase
in quantity supplied. Tﬁe elasticity would tend to approach zero for the
'aggregate sﬁpply when premiums are low, response being greater if premiums
are higho Figure 1 shows the market supply S, with a more inelastic slope
than the short run supply, Sg.

&he'Long Run Supply Schedule, The long run is defined as the time period

in which all adjuspments can be made in production of any commodity. All
costs of production, including lahd, labor and capital ﬁay'be shifted on
. the basis of marginal cost analysis. Fo; agricultural production of annugl
field crops .the long rﬁn defines any period longer than one produétioﬁ_yggr,
Thus producers 6f high proteiﬁ hard.red spring ﬁheat, within the limitg_gi
the geographic area under.study, would be able to réplace barley or mustafd
.acreage with hard red spring wheat. The resulting change may be described
as é long run adjustment. '

| If hard red spring wheat producers aré able to adjust costs of pfo@ug-
tion to expected future premiums the long run supply schedulé_may be deter-
mined by using marginal cost, marginal revenue’anaiysiso A divefsg-qogplex
- of factors require analysis rela£ive to agricultura%.pfoducers maximizing
loﬁg run returns through adjustments of marginal cost to marginal revenue,
One fact has been clearly brought forth for competltlve marketlng of agri=
' cultural commodibies which remains valid for high protein wheat marketlng
---costs tend to equal price in the long run, = Producers are in a relatlve-

ly disadvantageous position in predicting future premiums and thus costs of
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prbaugtionmfmeguéﬁEiﬁJére;not equated with ‘price ini'the short run;
Some of themore noticeable factors -affecting costs-and returns- and
causing shifts in production in the hard spring wheat area are:
(1) Increased acreage of wheat per farm
(2) Increased area - (new producers)
(3) Fertilizers ’
L) Mofe sunmerfallow
(5) Increasing use of highey protein.varieties
(6) Technology in marketing
-The.élternatives employed by wheat producers in deciding to shift.to
hard red spring wheat are derived from the postulation that farmers could
shift.thgir.present barley, oat, and pas£uré acreage to wheat acreage.
'Proteiﬁ premiums are only one factor. in the analysis, and likely a re}a-
.’tively insignificant determinant, Other factors of more importance would
be the base price of low protein wheat, the cost of making the ad justment,
the expécted comparative a@vantage'of wheat to other alternate erps;
It is assumed that préducers requirg some basis of judging expectgd
future price to which the& adjust input factors of land, 1abdr’§nd_capital.
:Evidence'indicates that producers adjust production based on fhe near past
and present prices £o a greater extent'thaﬁ on long run‘average.pricéso'
Heady.comments on his findings relative %o producefs' éxpectationss 2
"There is evidence that the planming horizén (for future

pricgs) is not greatly distant for the majority of farmers
o o o Perhaps the past more than any other thing serves as
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the root of price . . . expectations in agriculture“, 1/

If the past premiums are used as a guide'to price expectations, high pro-

tein hard -red spring wheat producers would expect an average premium of

13.9 cents, or 1ll.l per cent of the average base price of $1l.22, for 16
pér cent protein wheat based on the 20-year average, 1933 to 1952, The

increased interest in marketing high protein wheat in recent years may be

. the result of the influence of priées on producers during the current 5
'years.' The average premium for .the past five years, 1948-1952, compﬁted

from Table IV is 22,3 cents for 16 per cent protein hard red Sprinnghea%o-

The average base price for the same 5 years is $1.87., The average.premium
is 11,9 per cent of the base price, Op the basis of the per cent pre@ium
to base price ﬁhére is no more incentive from the premiums of the paét-s
years, 1948-1952, fér producers 6 increase production than thére was over

the past 20 years, 1933-1952,

"Regardless of the fact that a given number of farmers could increase °

wheat acreage on their present cultivated land, there is the continual ad-

-

justment of the cost of land to the expected value of the product derived,

Schickele and Engelklng 2/ statess

"In technical terms: land prices tend to reflect, more or
less depending upon imperfections of the market, the marginal
economic productivity ef farm real estate (land and permanent
improvements) . . o this consideration applies only to.long

13

1/ Farl O, Heady, Economics of Agricultural Production and Resource Use,
New York, Prentice Hall, 1952, pp. L{L and L{8.

2/ Rainer Schlckele, Réuben Engelklng, Iand Values and the Lind Market in
North Dakota, Agric. Exp. Sta., Fargo, N. Dako Bul. 353, June l9u9, PPe.

’ 9—100
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run economic developments.®
The area in which high protein wheat is grown is limited by present
envirommental factors previously outlined, More producers could enter the
pro&uction by expansion of area in the United States by changing environ-
mental iﬁfluénces at exhorbitant costs., There is no evidence that natural
changes in enviromnment are occurring which will pemmit extension of ﬁﬁe.
area, This factor becomes significant only as a cést induced factor
through technology and research,
Research in the development of new varieties is constantly underwayo

Experiment Stations throughout the United States are copstaﬁtly engaged in

attempts to inerease the protein content, consistent with such considera-

tions as milliné quality'and increased per acre yields? If farmers.§QOpt
iower yieiding varieties tO‘obtain‘highef protein varieties, thg alter-
native ma& 5e‘measured on the basis of costs and returns anaiysis..
Experiments are presently being conducted on the effects of chemical
fertilizers on protein content. It has been discovered that the artiﬁigial
additioén of plant food nutrients can increase the proteiﬁ coptent‘within

varieties of hard red spring wheat, but. the milling quality of the gluten

‘has been extremely variéble as indicated by torque tests of gluten mixing

strength. 1/- _
High protein in hard red spring wheat is parily a functionkof tillage

practices in the Northern Great Plains. The importance of using summer=

l/. Unpublished results of protein tests completed by the Agronomy Depart-
ment of the Agricultural Experiment Station, Montana State College.
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fallow land to produce high protein wheat is'apparent from a éomparison of
the data presented by the U.S.D.A. for the 1951 spring wheat crop in Mon-
tana and presented in the statement:

Spring wheat grown on summer fallowed dry land yielded -
highest protein, followed by spring wheat, from continuously
cropped dry land. Summer fallowed spring wheat averaged
15,1 per cent protein with nearly half of the production
yielding 16 per cent or more protein, Continuously cropped
dry land spring wheat averaged 1li.9 per cent protein and
about one-third of the production was 16 per cent and over
in protein content., The irrigated spring wheat averaged
12,7 per cent protein.® 1/

The supply schedules in the long run time period might be considered
more elastic than that of the short run for the following reasons. Ppo-

ducers may become more segregative of the given supply in the futurgo_

"Through less feeding and seeding of high protein wheat it would be possible

to place more on the market than at present. -Increased.technoiogz_in i
sampling for high protein.wheat at harvest. time may increase the amoutt of
segregation possible, -

A1l the considerations presented relative to producer action must be
thought of in temms of the derived supply of high proiein Whegt. Actqally,
producers consider the production of wheat in general and high prote;p

wheat as a factor contributing to the general cpnéideration.- For example,

to add nitrogen fertilizer, producers would generally consider the in-

. creased yield of the product more important than the increased protein

content, Nevertheless, the factors all have an influence on supply elas-

l/ Montana Department of Agriculture, Labor and Industry, Montana Agri-
cultural Statistics, U.S.D.A., BeA.E., Helena, Montana, December 1952,
Volo IV, po LL3° .




-significance in the. short run because the amount of high protein wheat

Figure 1.
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ticity in the lbhg run, Many of the long run factors are reduced to in-

in a given crop year is dependent on the acreage planted. .So the long run

supply curve is presented somewhat more elastic in the economic model,
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Part II. Theory of Demand in Relation to High Protein
Hard Red Spring Wheat

Introductiong

Producer demand for high protein may be assumed, for empirical pur-
poses, to originate with the millér 'and, as such, is regerded as a-derived
demiando' Actually, the demand for any commodity stems from the consumer,
which'includes all segﬁents of society. Effective demand is defined as
desire backed by the ability to.payo The higher the.price;’the less will
be purehaeed of a commodif,y° If consumers of bread desire é parficular'
quality in the bread that is produced, they are w1111ng to pay a price
for it. If the price rises for that product, the consumer will change in
part to the censumptlon.of an alternative commodity under typical.eonq;f B
tions. Consumers' desire is expressed through the analysis of indifferenée
curves and consumer satlsfactlon° 1/ B

An example of an indifference curve approach to the derivation of con-
sumers demand curve for bread is presented in figure 2 as an explanation
of the increasing importance of commereial bakeries in supplying bread %o

consumerse

Prior to 1940, housewives with limited incames were purchasing a

iarger amount of flour for baking'purpos_eé° As incomes increase, ﬁhere is

a greater demand for pufchased services. Mass baklng technlques and in-

creasing disposable incéme create shifts in consumption from family type

'l/ George Jo Stlgler, The . Theory of Price, New York, The MacM1llan Cooy’

Revised Edltlon 1952, Chapter 5, pp. 68=95,
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‘flours to high grade baker's flour, Stated ansther way, the housewife,
given a certain amount of money and leisure, will substitute leisure for
money .according to an indifference curve pattern as is shown in Figure 2,

}
If baking bread takes time that must be derived from leisure hours, the

price of bread relative to the price of leisure will determine the rate of '

substitution between the two, With larger émounﬁs of disposable income
and assuming the»price of other goods does not.change, the consumer will.
be on a higher indifference curve, In Figure é, three indifferqqce curves,
Iy5 I, and 13 are shown which depict ordinal preference patterns of con~-
sumers (housewives) for income and leisure at 3 levels of satisfaction,
The curves, Ii, Io, and I3 may also be expressed as the marginal.rgte_gf
substitution or the ratio of marginal utilities of disposable ipcéme_gnd
leisure. Given an income of OM and leisure time of QL, the ling_ML pe4
presents the marginal rate at which consumers can subétitute incomé and
leisure, Where MI is tangent to the indifference curve I, at Sg tﬁg con=
sumer will spend GT of the‘income for commodities and OR of leisurgo

~ Assuming that incomes increase, and a greater amount qf leisure is
available, consumers can substitute income and leisure on the line GK;
The optimum substitution of leisure for income is where the line GK is
ﬁangent to an indifference curve. The point of tangency of 1ine Gk and
an indifference éurve is shown at V on indifference curve IQ. At fhis _
point, consumers expend ON of leisure and” OH of disposable income. HG
then represents the amount of disposablg income remaining for consumers

and NK represents the amount of leisure they have as a residual,
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flour for mass bread baking te_chniques° Family flou; ranges from 10 pér
cent minimum protéin to. ll% per cent protein, depending upon protgin
supply., The miller_expects 13 per cent protein wheat tq producg a‘flgur
of about 11} per cent protein, Bakers desire flour protein content rang-
ing from ll%-pér cent protéin to 12% per cent protein depend%ng<upog their
trédea Thus, if consumers pufchase bread rather than bake it at home,
tﬂéy increase the demand for high protein‘wheat°

Somé of the factors which are important in lgng run consideratioq_
become insignificént in detemining short run aﬁd market demand, It is
‘useful to subdivide the periods of time into three distinct -perio@s ,‘
similar to the supply periods, in order to present the relative importance
of factors and the interrelationships causing var&ing elastic:i:ties°

The factors which are considered important in empirical qalcuiations'

of the demand curve may only be held constant in the short run time period.

‘The two common.approaches to'the derivation of the demand curve‘fgr high
protein Wheat -~ the bﬁdget and time series -- may not be rgligbly'applied
to the long run analysis because tastes cannot be held constant and “the
éuantity demanded changes because of shifts of‘the demand‘fqr high érotein
wheat. The time series approach has limited applicability tq classeg of
cémmodities and the family budget approach is not applicabie}to'measure

the rate of shift of the supply or demand curves of‘intermediéte goods,'o;
goods that are commonly not consumed directly by hqmén beihg55 such as hay,
corn or wheat., The family-budget approach doeé not measure the rate of

. shift of thé demand curve because the data relate.to a single point in
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time. 1/

Long-Run Demand, The long run may be defined as that period of time in

which changes in consumers' tastes would vary in an amount sufficieht to .
have a signifiqant_influencé on the amount of a commodity which will be.

purbhased at various prices. For purposes of relating supply and demand
to premiums for high protein wheat, it is convenient to express the long
run demand as any period longer than one production year,

In the long run, a complex of variable factors have an effect on the
tastes of consumers., The purchasing power of money is.cbntinually chang~
ing; consumer. habit changes as well as do the fashions persiStent_gf a.
particular period, Chaﬁging technology and research create dynamic demand
conditions; population'dhanges also have an important bearing on demand,

Estimates of what future population'will be show considerable varia-

tion, The Western United States population growth in the future is pro-
jected by some'inaividuals'fo_be as low as a 1l per cent increase over
1950 population by 1960, while others with a medium series of forecasts
predict a 26 per cent increase, and a third group predict a high increase
.of 34 per cent. The fact that high protein hard red spring wheat is
utilizéd for blending witﬁ-low protein white wheat grown in Washington _
State requires a prediction of what the population of the Western States

will be in the future., This example is not intended to imply that high

protein hard red spring wheat is_sblely dependent on the population of the -

1/ Henry Schultz, The Theory and MEasurement of Demand, Chicago, Unlver51ty

‘of Chicago Press, 1938, p. 129,
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ﬁéstern'Stateg; the Eastern States also utilize the wheat to blend.yith
"low protein soft red winter wheéto Therefore, the population of Eastern
States may be equally or more important as a variable determining future"
demand for high protein hard red spring wheat,

- Other long run factors include the level incomes and effect on the
elasticify of demand, In addition, alternative uses for high protein wheat
-may be found through the médium of research. .Foreign customers may be in-
fluential in increasing the elasticity in the long run. Quality of soft
winter wheats may'decline, creating greater necessity for more high prgtgin
hard red spring wheat, A similar situation may arise with respect %o sof't
and hard réd‘winter'wheats, which are blepded with hard red.spring whgatéo

Histqrically, it appears that the amount of high protein wheat gea_
manded will increase, Reduced tariffs and quotas on imports.may elimiﬁat§
ﬂithe scarcity and thus the premium, The producer's gﬁess.may be as acqprate

as an empirical investigation in long run forecasting,

The elasticity of demand increases with time for the following reasonss

Tbchnoibgical factors limit the ability of consumers to make effective re-
adjuétments in their consumption habit, A'change.in price.bf bread rela-
tive to-qthef products would cause consumeré_té make.substitutiéné; _iﬁpgr-
"fect knowiedgé of-the change in pride relative to changes in price.of other
coﬁmédities would pfevent immediate‘fesponse‘by consumers,

The demand for high profein wheat may be considered highly inelastic
for the long run, short ru#, and market period because it is a derived
demand from the consumers' demand for bread and represents a relatively ]

small proportion of the total cost of the final product. One other reason
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is the lack of substitution among uses for high protein hard red spring
wheato

Short Run Demand, Within one production year many variables which have

an effect on the elasticity of demand may be controlled by assuming a con=-
stant rate of.change or by holding them fixed. Among important factors
which are génerally held fixed for a production year ares the price of
related commodities,‘the consumer's income, ﬁhe per capita consumption éf
flour, or éonéumers' tastes, technology, and populatioh, Thé empirical
: defivﬁtion'of %hé demand curve then may be computed,

For high protein wheat; the location and elastici£y of short run
.demand'may‘be considered to be ﬁainly due to the protein coﬁtents of

classes of milling wheats with which hard red spring wheats are blenqed;_

If the demand is held highly inelastic (Figure 3) in the short run, shifts

in the ‘demand schedule become relatively more important than elasticity.

An illustrative model is presented to show the theorized relation of

elasticity and changes of demand (Figure L), It is assumed that the de-

.mand schedule is'highly inelastic over a relevant'range_(perhaps betweeh

'10 cents and 25 cents premium per bushel), represented by a large per cent

change in‘price from P; to Pg which is associated with a small per cent
changé in quantity purchased. - The quantity desired at.a gi?en'price wili
change from‘year‘to year depending on the protein contents of other mill-
ing classes with which high protein hard red spring wheat is_blendedo' The
" change in prémium from Py to Py in Figure L is'associated with a decline
in the amount millers are willing to ﬁurchase, from Ql to Qoo Assuming

the elasticity of demand remains constant between year one and year two
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(D1 and Dy) the change in quantity millers will purchase at Pp.changes
from Qo to Q3. The change in amount which would be taken, QQQB’ is
greater because of shifts in the\demand schedule than the change in the
amount taken,'QQQl, due to a premium change.

For a given.year, the average protein conteﬁt of soft wﬁite wheat
grown ih'ﬂéshington State will partly govern the westward movement of hard
‘red spring wheat required. for blending, .Simiiarly, the average prétein
coptent'of hard red spring wheat will iﬁfluence west coast millérs because
they can and dg make substitutions between hard spring and hard winter
‘wheat in blends, If price increased too much, California, Oregon and
'Washiﬁgton millers could utilize all hard winter wheat rather %han blend-
iﬁg:hard spring with soft white; this is the substitution effect which
_* increases the elasfiéity of demand as premiums increase. (Note: The great-
er theﬁhumbef of substitutes, the greater the elasticity in the iong run
és well as the short run.) |

Because of the importance of knowing the supplies, millersAhavg re-
presentatives surveying the wheat crops by following ﬁhe harvest gnd“
sampling the various classes of wheat, }/ If the normal proteip content
of wﬁite wheat ié 9%, and in a particﬁlar year the average fa;ls to 8%
prétein content, more hard red spring wheat will be utilized for blending,
| shifting demand to the right. Actually, both supply and demsnd may be

estimated for .2 given.érop year by the millers because so many léhg run

variables do not have‘to be taken into account,.

1/ Storck and Teague, Op. cite, p. 316.
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orders, Rather than lose the contracts or reduce operations of the mill,
it may be a saving to the firm to absorb a small loss through ovérbidding
protein than to lose the customer (baker) contract through defaplte
The higher premium in July and August of 1951 and 1952 (Appendix

Table V) may be due partly to a shortage in the market supply of the pre-

.vious crop, and partly due to the assumption that millers are anxious to

-obtaiﬁ large quantities of the new crop for storage purposes.: It is rea-

sonable to assuie that millérs store substantial quantities of the high
protein wheat of the new crop, from the beginning of the crop year, to

ensure adequate supplieé for blending, Purchasing for storage would

- create higher prices when millers anticipate a shortage throughout the

marketing yearo Physical limitations of being'able'to adjust supplies in
}apid response to market shortages is possibly creative of most of”the
high priee which may prevail at harvest and until the millers! demand is
satisfied for the contracts he.has, or anticipates having,

"As a result of the physical limitations of adjustment the elasticity
of demand in the market period is shown to be less than for the short run
or. the long run time periodl(Figure 3)e The demand aspect of the problem
of ad justment is'that millers are not able to substitute any‘otﬁer kind of
wheaf and still keep their mill running at full production, It wpuid'takg

time and be costly 'in the market time period to bring in hard winter wheat

which could produce the desired flour without blending.u Rather than change

the blending technique, the miller will pay more for the high protein hard

red spring wheat he has been using in his blends.
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Part III. Protein Premiums as a Function of Supply and Demand

o

Premium Fluctuations. Parts I and II have introduced the factors affect-

ing supply and demand in the formulation of equilibrium market prices,
Figure 5 éhows tﬁe'relationship of supply and demand in the short run --
one Crop yeare

Price is the equilibrium position established by the interagtion of
supply and demand fuﬁctioﬁs. Years are presented in the model as sub-
scripté to supply and demand curves, Si implying a calculable functioh for
supply in Year l. Demand in Year 1 is represented by Di@ “Where Dy and §y
intersect, it is éssumed? given pure competition, that ?1 will be the
equilibrium pfice'about which prices will have a tendency to.fluctuate in
the market.blace for that years

The mathematical éomputation of the short run demand schedules_is _
well known. for linear functions, when the quantities of'thé,rglevant vari-
ables are known. }/ Very little research of a qgantitat%v? mathematical
nafure has been conducted on the supply schedules., Bailey's attempt to-
show the relation of price of protein as the dependent- variable of supply
holding the demand function fixed, shows a close relationshipg g/fIhere .
is no way of knowing whether the price in 1925, for example, was haé cents

with a 20% supply over 13 per cent protein, or whether i% was the inter-

1/ Mordecai Ezekiel, Methods of Correlation Analysis, New York, John
Wiley & Sons, Inc., Second Edition, Seventh Printing, 1950, pe. 2L8.

2/ Bailey, ope cites pps 38-LO.
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is large, ﬁhe premium is low, and vice versa.

Premiums paid by country elevators to farmers in Montana are quoted
daily in the Great Falls Tribune; usually the premium is quoted from 12 -
per cent protein.and is expressed-on “the basis of % pér qént increases up
to 17 pef cent protein. The historical nature of the premiums is presented
in the Appendix section, - The average premium for 20 years by months for
16 per cent hard red spring wheat averaged 1l.L per cent of the base price,
with a maximum range of variation ;f 1.6% for each month, (Seé Appeﬁdix

- Table TIT), This average variation by months indicates a close relation-
ship of premiums to base price, and is éuggestive of a need for more
adequate reseafch for its explanation,

Profein premiums averaged for each calendar year‘averaged 19,5 per
cent of the base price, and the maximum range of variation was lh.l per
cent. (See Appendix Table IV), Premium averages based on the calendar
yeér lack the significance of averages based on a crop year. In 1938,
protein premiums were highest (24,1 per cen.’"_t,)_9 expressed as a percentage
of base price, The year 1952 showed the lowest premium as a per cent of
base price. |

| Premiums and base prices are compared between hard winter and_harq
réd spring wheat classes in’Appendix Table IV and Table VII. The twenty
year average base price of hard spring wheat is $1022 compared tq.$1018_w
for dark hard winter wheat, The premiﬁm on dark hard winter is two cents
greater for 1, per cent ﬁinter wheat compared to 1l per cent sﬁring.v_@eat°
(7.7 cents compared to 5,7 cents). There appears to be a_ciose':e;aﬁiqnf

ship between the base prices and the protein premiums for hard winter amd .
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spring classes of wheat purchased in Montana.

Blending Wheate A preliminary attempt was made to determine whether or

not there would be sufficient price incentive for producers to attempt
segregating of hard red spring wheat of varying protein contgntso Appen-
dix Table VIIT shows average premiums by months for a twenty year period,
1933 to 1952, The cost of blending-l2 per cent protein anmd 1 per cent
protein on a 131 ratio shows an average loss of -0.6 cents compared to
selling each lot individually. Similarly deducted, the aﬁeraée loss for
" a 13 per cent and 15 per cent blend was =O.li cents, and for lﬂ per cent
plus 16 per cent blend, the averagé loss was =0,2 cents,

Based on this evidence, there is substantiation of the fgeling émoné
other members of the grain trade that producers would not gain from blend-
ing different protein content wheats. ;/ _

Blending data were compiled for the year 1951 to determine flucﬁug— .
'tions based on monthly premiums for one year (Appendix Table X)) - Farmers
would have lost onelcent on the 12 per cent and 1k per cent blends; three
cents on the 13 and 15 per cent blends; and O cents on the 1L and 16 per
‘cent bl_ends° In July 1951, they would have lost 9 cents by blendiqg 13
-'per cent and 15 per cent wheat to get 1l per cent whéaﬁo_ @ver a twenty
year period, the maximum loss wds found to be 3.1 cents from selling a
blend of 12 per cént and 1} .per cent in April, |

Avéraging the data by months irdicates that a producer could not

blend continuously and increase income. The data covers up one important

1/ .Personal observations among grain buyers and millers at Great Falls,
§helby and Havré, Montana. - -
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phase of blending possibilities available to producers, Those producers'
having their crop binned on a segregative basis of protein content could,
and possibly do, take advantagé of changing premium margins from day to
.day. If they had a 1k per cent protein wheat in one bin and a 16 per cent
protein wheat in another bin, and the pr@ce\was such that it would be more
profitable to blend the twg bins at the time of sale, they could alternate
loads between the two bins and the net result at the elevator Would be the
average.protein obtained by the combination. More complete data would be
required With respect to daily premium margins before the probability of
producer success is known,

Exchange Prices and Elevator Prices. Appendix Table X shows the Mlnnea-

polis Exchange monthly average b1d premiums for 15 per cent prote:.n°

There is considerable varlatlonubetween the Grain Exchange (millers,
speculatorits bids) and the elevator price, For example; in Janﬁary_l951,
the Exchange bid was 20 cents, whereas the elevator bid to farmers was lé _
cents (See Appendix Table XIII). Base prices p;us preﬁiums are qompared
for the same period in Appendix Tables XIT and XIII---Minneapolis $2.él
elevator $2 07+ The difference, $o5k, constitutes frelght (about L2 cents);
risk and handllng charges (about 12 cents), The data 1nfers that eleva=-
tor operators receive a portion of the premium offered by mill buyers as
legitimate charges .for handling the supplementary~commodity, proteln,
Fﬁrtﬁer analysis with more meliable data would be necessary before
reliafle resulfs are obtained reiapive to the distribution of premiums
between elevator operatore and producers,

Storage Loan Program, The cash base price. quoted at the country elevator
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has been below the storage loan rates established on the parity price
formula. For this reason, producers do'not gain as much'from cash sales
in some periods as the premium quotations would indicate, Storage loan
rates are established on the basis‘of the base price, and only a fraction
of the premium is loaned to producers, For example, the storage loan rate
may be $1.98 for the base price on thber 1 heavy dark northern spring,
plus 3 ceﬁts.for 15 per cent proteins total loan is $2.0l. The base cash
price at the same time may be $1.89 and the premium 13 cents for 15 per
cent protein; a tofal value of $2.02, The additional ome cent would be
sufficient to induce producers of the wheat to divert it out of storage’
channels, barring producer specﬁlative action,

Protein Premiums in Tmperfect Marketse The distribution ofngremium§_may

be analyzed through construction of economic models representing supply;
" demand and price with the assumptions of imferfect competition, 'In figure
6 the supply schedule has been presented with an inelastic slqpe, pharacé
teristic of the short run period. The demand scheaule is derivéd from
multiplying the marginal physical product by the price to obtain the value
of the marginal product or demand cruve, (VMP). 1/

“With imperfect competition, assuming there are few buyers relative to
" sellers of high protein wheat, and the buyers have knowledge of supply,
producers know that quantity 0Q; willibe available in the marketb fggard%ess
of whether a premiuvm is paid or not., Instead of paying OPL they could ob=-

tain the quantity 0Q; at any price between O and OPho

1/ Maurice C. Taylor, A Review of Economic Pr1n01p1es", Mimeograph Sum-
mary, Agric. Econ. Dept., Montana State College, Bozeman, Montana,
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OP; for quantity 0Qs because 0Py is the price which is required to induce
the additional amount, Q31Qo of high protein wheat on the market even
"though the marginal value product of 0Qo amount of high protein wheat is 2
'.OP3° The amount of gain in price to the purchasing firm is represented
: hynP1P3 in Pigure le
The probleﬁ for producers is an attempt to'obtain the maximum premium
which is obtaihed by the purchaser° 'Instead of obtaihing OPl for quantity
Odé, they desire to obtain a premium of OP3. The attempts by State legis-
lators to ohtain‘a éreater portion‘of the premium for producers has heen_
emphasized hy legislation reguiring protein tests of the perucer's wheat@ '
S If_OP3'is the price that‘purchasers could pay, and still.equate maré
:ginal,factor cost and value of marginal product, and OPj is “the price they'
‘do pay to attract quantity Qo to their firms, there is a social loss of -
.high protein wheat entering the market. At price OPl, producers will place '
only 0Q, on the market, but if they uere paid QPo, the.producersi suppiy
“would be OQB; The ioss of product to society is represented by ouahtity

QQQB °

The difference in price paid to producers, represented-hy OPl, as coﬁ-‘

pared to OPB’ represents loss to producers and an equal gain- to purchaserso P

The social interest in attempting to obtain a greater portion of the pre=
mium that theoretically could be paid would be reflected in the 1ncreased
quantity available to society, shown as Q2Q3 in the diagram, figure 6,
Under . the assumptions of'imperfectly competitive purchasing, millers would
. be 1nterested in paying OP1 to obtain OQ2 of high protein wheatc _The pree

mium and quantity lines are shown 1ntersect1ng the supply curve at Din
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figure 6. Producers are .interested in dbtaining premium OP3 for quantit&
OQ?; where the purchaser equates marginél factor cost and the value of
the marginal product at B. Society would 1iké to have the purchaser .
equate supply and demand schedules AFC and WP at A, which would give the
broducer-OPQ.of premium and increase the total product tolsociety from
0Q2 to 0Q3.

If it is assumed that the supply curve is perfectly inelastic, that
is, there would be no more product placed on the market whether the pre-
mium was high of low, then in the absence of compe tition among buyers,
the pﬁrchasing firm would not be required to pay a premium to obtain the
quaﬁtity desired. The attempts to refleét premiums to producers would
'require setting a minimum price to producers through social.acﬁiqnt ’The
priée’estabiished would be based on the judgment of the ;egislétqrs in
this instance, and ﬁhe social product would be no.more and no less. The
social ‘factor required to establish premiums where supplx is perfgctly
inelastic would of necessity'be based on é conviction that it is bgﬁter
for:the producer to gain the benefit of the economic surplus than for

the purchaser to receive it. 1/

The theoretical anéljéis applied to economic surplus (or_monoysgnis— :

tic profit) is presented diagramatically in figure'6. Thengupply coming

on the market ih.the given year is expected to -be OQlo'AIf the §gpply ,
curve is perfectly inelastic, it could be represented as a verﬁicai .

straight line, projecting from Q; to C and parallel to the.price axis,

1/'Earl O Heady, op. Cita, De 827
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The demand cufve of purchasers is represented by the value of the marginal
product curve, WP, in figure 5, " The premiuvm whicﬂ purchasers could
theoretically pay is OPhg but they are not required to pay any premium to
obtain GQ1. Society may dec1de that producers should receive a portion
of the economic surplus and may arbitrarily establish a minimum level,
which would be répresented by OPl. If the price was established at OPl,
producers would receive economic rent of 0Pq X OQl represented 5y'rectangle
OP; Sy, ana puréhasing firms would receive P1P), X 0Q1s represented by the

area P1P)CS in figﬁre 6o
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Chapter III,

CRITICAL ANALYSIS OF METHODS OF DETERMINING THE
SUPLY OF HIGH PROTEIN HARD RED SPRING WHEAT,

Part I. Sampling Considerations

Reasons for Determining Supply,

ihe'theory of suppl& re;ative_to the elasticity and shifts in the
subply schedule points up the importance of determining the quantity of
high proﬁein wheat for each year. ‘The average protein content of the
supply of other classes of ﬁheat was determined to be significant in _
creating shifts in the demand schedule. Thus; a knowledge of pratein cdh-.
téntsof*;heTsnpﬁlylof:ailodlahse$ ¢f wheatdiéhnegardedué$yné@essaﬂy5imﬁg
ehbimating'ﬁhevexﬁébtéd-eguilibrimm3prmcexwitbinxa CYop year, |

. Ihe Statistical Population of Wheat. The ultimate determination of fre=-

quency.distributions of quantities of various classes of wheat is the indi-
viéual kernel, . Each kernel in a given quantity of wheat varies in protein
" content from the next,

YProtein contents of individual kernels of wheat, repre-
senting random samples taken- from two plots of 0.l acre and two
plots of 0.23 acre, were found to be distributed within samples
in an approximateély normal manner over a range of at least 6

- percentage units with a standard deviation of 1.k units: » o
Within plants, the average range for single heads was 1lo7%c o o
Mean values’ for individual spikelets were normally distributed.
over a range of 5.1%; . . .the top two spikelets of each head
generally had decidedly lower protein contents than the remaine
ing spikelets, L :

Within spikelets containing three kernels, the top kernel
tended to be decidedly lower in protein content (mean, lh.?%)
than the remaining two; the middle kérnel (15,9%) tended to be
slightly higher than the lowestone (15.7%) o . <Within plants,
the protein contents of individual kernels were normally dis-
tributed over a range of about 6% with a standard deviation of -

L
\.
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1.23%. 1/
On a given field, the protein content may vary in relation to.soil areas
and because of the influenceé of showers which were not uniformly aistribu—
tedo 2/ | ‘

'Description'of the Marketing Process Relative to Sampling Possibilities.

Samples of wheat may be taken from fields at harvest time by producers
. as a éﬁide to segregative binning.‘ The next stage of sampling is at the
country elevator, where the information is utilized for the establishment
of the price of the wheat and as a guide to segregative binning. Up to
this stage in marketing, the State proﬁein testing laboratories play an
important role in the process of determining the protein content. While
the premium establisﬁed in the fall may be an indication of how much seg-.
regation will occur, it is exPected that very little differential segréga;
tive binning occurs on farms because of limitations resulting from the '
delayed results of protein testse |

The time requifed to obtain-the results of protein tests, a minimum.
of from 48 to 72 hours, places severe restrictions on country elevatof"
. operators also., BElevator bins are iimited and experienced country elevator
opera%érs bin on the basis of judgment, Within a few days aftef harvest,
these operators are in a position to knoﬁ in what localities within their

market area the high and low protein wheats are being harvested. They

1/ L. levi and J. A. Anderson, Variations in Protein Contents of Plants,
Heads, Spikelets, and Indlvidual Kernels, of Wheat, Can. Journ. Res. F,
20871-01l, Mar, 1950,

- -g/ Bell, 920 EiEo_g po lb.o
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utilize this knowledge of tﬁe area, plus the relation of hard dark vitreous
kernels to protein content, as their guide to binning practices, Bailey
surmarized tﬁe empirical findings of several investigators and found a wide
range of relationship of kernel appearance and protein.content depending
 on-the area, the yéar and the factors éffecting the appearance, }/ Eleva=~
tor opérators are severely restricted in attempting to bin on the basis of
visual guides,

As the elevator operators load boxcars with wheat, they practice
blending techﬁiéués which may be effectéd t0 reduce or increase the average
ﬁrotein‘content of the carlot, Other considerétions which influencg oper-
ators in loading cars on track are the bushel weight, dockage, and moisture
éontent. Once the car has been ioaded, the sample is forwarded to thé u
State laboratory for an official grade, -State grading labs are established
for tﬁe purpose_of grading each carlot of wheaf according to Federal grade
staﬁdardsa | -

As the wheat moves from one sfate'to another, it is subjected to fur-‘
ther protein tes£s°‘ Most hard red épfing wheat moves east ffom Montana .
and is marketed through the Minneapolis and Duluth wheat.éxchangeso Pur-
chasers at the commodity excﬁahge,'bid the base price aﬁd premiﬁm on thé:
basis of the established grade and protein tésts for each carlot. A sample -

- of each carlot is maintained on tables to allow visual inspection by the

bidders, who may be mill buyers, exporters, speculators, or terminal eleva~ - -

.tor operatorss.

-J_./ Bailey, _0_20 c_iEog PP 9-10.




“When the mill buyer obtains a carlot of high protein wheat, the carlot
is diverted to the mill, Further analysis, including protein tests, deter-.
mines the milling and blending quality of the carload of wheat, If the_
wheat purchase does nof meet the requirements assumed to be associated_nith
the federal grade and protein cdnﬁent, the miller offers fhe carload back
on the commodlty exchange where it is offered to some other prospectlve
purchaser, or uses it in a blend that will recompense the deficiencies,

In the process of testing and moving wheat through marke ting channels,
considerable data is compiled by State organizations and priyate indnstny
which is useful as a baeis for analyzing the protein content _of the various
classes of wheat. The purpose of analyzing the methods of determining the
supply is to gain some knowledge relative to which method is most likely
to.give the'desired'results. Factors which require consideration in ob~
taining frequency'dlstrlbutlons of various proteln contents include time-~
liness, accuracy, and cost. Most semp;es are based on a relatively-large
number of individual protein tests, An.average of h,éeo shipments consti-
tuted the sample from which the protein tests of 161 stations were computed
in Baileyfs analysis of the coefficient of variation for shipping points, g/
He found that 13 ner cent average protein wheat for a station may vary an
average of 0.42 per cent'of protein in individuwal carlots,

Sempling Theory. The past work that has been done by Bailey, Anderson and

Eva, the Bureau of Agricultnral Economies in Montana, and many other agen=

-cies is useful in establishing the size of sample according to theory of

1/ Tbid, p. 38,
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sampling, If the population has a meaé(/AQQ and a finite varianqe.;r’QQ
then the distribu;ion of the sgmple mean approaches the normal distribution
with variance 52%;— and méan;//¢<as the sample size increases, If it is
desired to £ind the probability that the sample mean will f£all within a
small interval éontaining the populatién mean, it is appropriate %o utilize
Tchbysheff's‘inequality to determine the size of the sample, i/ For a prob-
ability of .95 that the sample mean will lie within o5 of the population

mean when the standard deviation & equals 1,

The size of sample n is.computed

from the formulas "X = sample mean
. 5 A= population mean
l- o = .95 O = standard dev1at10n of populatim
1b2 n = size of sample
n&

=5 = 1 : b = distance from the (X - <)
05 B2 S05(L.E)Y = 80 , .
Therefore, the size of sample should be 80 individual records,

Estimating a Cumulative Frequency Distributions.

It is desirable to predict the goodness of fit of the sample distribu-
tion of a frequency distribution to the frequency distribution of the popu-
lation, The following technique provides a means of determining the various
confidence intervals for samples of any siéec The cumulative frequency dis-
tribution of the sample is shown in figure 7.-2/ For the samplé of éize
280, assuming random sampling techniqueé-weré employed in drgwing the sample,

it would probably be desirable to obtain a 95 per cent confidence interval,

1/ Alexander M. Mood, Introduction to Theory of Statlstlcs, Néw York,
MeGraw-Hill Book Company, Inco, 1950, pe 135,

2/ Cumulative frequency'dlstributlon drawn from distribution of 280 indivi-

dual samples for Manitoba, 1935, Table B=XI, Anderson and Eva, op. citey
Po 13)4-0
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The size of the band in percentage points would .be computed from the for-
mulas 1/
de{ = 1,36 = 1,36 = 0,08
N & Y280
n = Samplé size
is the chance that the maximum deviation between the
cunulative distributions of the population and of
the sample exceeds dof. 2/
d¢  is the percentile of the frequency distribution of
the maximum deviation of a sample cumulative distri-
bution from the population cumulative distribution. 3/
200 deg = 0,08 X 200 = 16 = the band in which the cumulative
freéquency of the population is contained within a 95%
confidence limit when N = 280, 3/.
Therefore, lines may be drawn 8 per cent units on either side of the fre-
quency distribution of the sample of 280 units, and assuming random same
pling and a homogenous area, L/ the cumulative distribution of the popula-
tion will be within 16 units of the cumulative distribution of the sample.
(figure 7).
The limitations of obtaining a completely.rahdom sample may impair

the significance of the results obtained., Examination of the methods pre-

sently employed with respect to homogeneity of the population and random

/

1/ Wilfrid J. Dixon and Frank J. Massey, Jr., Introduction to Statistical
Inalysis, New York, McGraw-Hill Book Co., INnce, 19519 PPe 256-258,

‘

2/ Tbid, pg,BLB
3/ 1Ibid, ps.256° °
h/ Crop repérting districts, as used by the Agr. Mktg. Service of U.S.D.A.

were considered homogenous areas for stratified random sampling by King,
McCarty, and McPeek, Op. cite, (footnote), p. 16
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" collection of samples may be useful in a determinafion of the relative -

- merits of the sampling techniques,

Premiums in ﬂélation to Historical Datas

Preliminary analysis of factors expected to create an influence in the

' establishment of a price equilibrium for pfotein for 5 market years, 1?&7-

1951, is preserted in Table I. The average protein premium for 15 per cend
protein wheat was abnormally high in 1947, In attempting tO'relate the high
prémium to causative féctors, a number of variables were computed. First,
the base ﬁrice of 'No, 1 hard red spring wheat and the average premium for
the crop.yearf were comparedogl/ The average premium was expressed as a per
cent of the average base price for the five years. A comparison of the 5---
year averages.shows that in 1947 the prbtein'premium, 12;2 per cent, repre-
sented the greatest per cent of ﬁhe base price., The average premium in]95h
eipressed as a per cent of base price, was L5 per cent of :the base price,
Some factors, other than.the level of price df ordinary protein wheat, are
thereby postulated to cause changes in the 1§yel of premiums for high pro-
tein hard red spring wheat,

The production estimates indicate no significant rel%?ionship to the.

premiums The production is 210 million bushels for 19h7~ip the four high

protein hard spring wheat pfbducing States of Montana, North Dakota, South
Dakota and Minnesota. buring the twenty years, 1933 to 1952 g; this pro-
duction estimate was only exceeded five times, the highest production being

246 million bushels in 1951, In 1947 thelbroductidn of spring wheat was

;/ "Base pricé",réfers'to ordinary wheat of less than 12 per cent protein, .

2/ Appendix Table IT
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high énd the premium was also high, whereas in 1951 the production was high
but the premium was low, probably because protein content of hard red win-
ter wheat was high in 1951; Production is not the sole criterioﬁ-for the
determination of protein premiums.

| The average’protein contents'derived as samples of inspected carlots
is no£”a raﬁdom sample, It is therefore impossible to determine the prob-
ability of error., -However, it is the only available source of compiled
statistics fme which comparisons could be madé of yearly average protein
contents of the total crop of various classes of whéate Hard red spring
wheat averages range between 13,0 and 14.0 per cent in thé five yearss.:
white wheat varies between an average protei9 content of 8;2 per cent and
9,11 per cent; hard red winter wheat varies getween an average protein con-
" tent of 1ll.h per cent and 12,1 per ceﬁt; and the range in variation gf;

' averages between years for soft red winter wheat is from 9.3 per cent to
9.9 per cent proteine In 1947, the average protein content of the four
wheat classes appears to be fairly‘high, corresponding to a high premium
and a high production of hard red spring wheat, In 1951 the premium was .
low, while production and average protein appear to be high for hard red -
spring wheat. The average protein content of the other three classes of
wheat was also high, according to ﬁhe data in Table TI.
There-is a high relationship between protéin content and loaf Volume°.

}/ According to the data presented, the size of loaves made from the white

-

1/ John A, Johnson, R. 0. Pence, and J. A, Shellenberger, Milling and Bak~-
ing Characteristics of Hard Red ‘Winter Wheat Varieties Grown in Kansas,
Agric. Exp. Sta., Rhansas State College, Manhattan, Kansas Circ. 238, Febe
192-17’ Po 1)4-0
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wheat and hard red.winter wheat classes was smallest in l§h8, while the
average size qf loaves of soft redlwinfer wheat was also low. Adding high
protein wheat to increase loaf volume'is the purpose of blending hard red
spring wheat with the othe; three classes. It is apparent from the data
- that more hard red spring wheat of high protein content would be required
in 1948 than in the four other yearsg providing that the sample is suffi-
~clently representative of the actual average loaf volume that existed in
that year. If the sample, from which the data is drawn, is represehtativ¢
in terms of probability-theoryg it is apparent that some factor or factors
influence protéih premiums other than the factors indicated in Table I. 1/

Two other factors that could create preﬁium fluctuations are; incom-
.pleté knowledgé among purchasers and the freguency distribution.of_thewprg—
tein per cent about the mean. .Purchasers, (ﬁillers, speculators).maylmake
an unreliable forecast of the average protein content of thelfour qlasgés
of Wheatg‘énd estimafe the average protein content of hard red spring wheat
as 13,0 per cent in 1947, ﬁhen actually thg average was 1,0 per cent,

Thus, bidders would feel that there would be a shortage of high prote%q:

wheat for the market year. On the other hand, purchasers may underestimate .

the protein content of the classes of wheat with which hard red spring
wheat is required for blermding, If they underestimate, they would expect
more bidders on the Exchange and also each bidder would require more high

protein hard red spring wheat, Thus, shifts in demand would create higher

1/ PW-aJ‘(KW«#a ) > 1 - o—' gassuminganormal

distribution, and variance is known,
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’premiumso-. B
The other consideration, the frequency distribution of the quantity

of wheat by various protein contents may be abnormal in a given years The
frequency distribution of protein content may vary relative to the standard
-deviation from the mean from year to year., The standard deviation of the
samplé is unknown, from which the data for the five crop years in Table I
is computed, }/ Very little reliance may be placed on the table as a guide
to determination of causative factors_in'relation to premiums. However,
ant indication is presented that further statistical refinement is neces-

sary in selecting samples before conclusions are valid,

Prerequisites of Sampling.

(a2) Factors of éupply and Demand, Part of the solution of detérmining'

the equilibrium price within a prbductioh year is to determine thé fre= .

quency distribﬁtion of the hard red spring wheat crop by protein Pe?‘cent;
The other determining factor, after supply has been determined, is to de=
rive the demand schedule., It became evident in Chapter IT that shifts in
the demand schedule occurred because of thé average protein poqtent of the
soft red ﬁinter'wheat, hard red winter wheat, and white Wheaﬁ‘claSSeso It
is therefore necessary to establish the protein content of the shpply of

all classes of wheat with which hard red spring wheat is blended, - In addi-

1/ Stendard deviation, T~ = /£ X
, . == ,
where X = individual differences from the mean = (X-X)

"

Z

‘n

summation sign

number of observations
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“tion, there is a specific market for a given quantity of 16 per cent pro-

tein wheat for the production of high protein floﬁro

(b) Timelinesso If producers desire to have knowledge of the éstima-
tion of supply which would guide them in establlshlng their marketlng
policy, it is essential that the 1nformat10n be avallable at an early date,
For this reason, it would be necessary to sample the harvesting of the crop
similar to the téchﬁiques employed by millérs. To date, none of the results
of surveys éonductéd by United States.governmental agencies, with respect

to protein content, are made available to producers within a month of har-

veste

A stratified random sampling technique has been empirically tested by
King, McCarty and McPeek for determining the proteiﬁ content of homogenous

stratums in the population of wheat acreage, }/ The sample was stratified

by crop reppfting districts on the basis of aéreage, and an attempt made

to follow the actual harvest, The number of samples 2/ requifed to eSti-
mate the state average protein content w1th1n per cent at flduclal prob-.
ability of 95 per cent was found to be 857 ip.Kansas in 1939 conipared to.
1,320, the actual number taken, Two samples were taken from each field
and acreage was calculated on the basiévof route sampling with the aid of

a croﬁ meter. The average protein content was not adjusted for bias due

}/' King, McCarty. and McPeek, opo Cito, pﬁo 15=36,.
2/ Number of samples needed = nl =n h v (XéM)Q

where (x-m) = one=half the range of accuracy of 1/8 per cent; V = esti-
mated variance of the mean; and n = number of samples actually taken,
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to unripened grain, The survey samples were taken about five days prior
to harvest; and a check showed that samples taken eight days prior to
harvest would yield a test about .50 ber cent of the mature protein con-
tent. Further research would be necessary to establish an adequatg basis
for correction of bias. The data presented by King, McCarty and McPeek
merely indicates that bias exists in préharvést sampling for profein con-

tent, and that the bias decreases with the broximity to the harvest date.
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Part IT.- - Appraisal of Techniques in Use

Applied Sampling Techniques, Comparisons of three separate estimates

showed a wide range in the average protein content of the Montana crop in
1951, The variation in averages is assumed to be dependent on the method
‘employea in drawing thé-sampleo Average protein conﬁents, as presented
" for each method, were 15.3 per cent, 1L.9 per cent and 13,9 per cent.
Frequency distributions are unavailaﬁle for computing the sﬁandard devia=-
tion for one of the samples.
Cerea; chemists of the Pacific Northwest Section, American Assqcigh
tion of Cereal Chemists, collaborate with the Pacific Northwest Grop Im-
' provement Association in determining proteiﬁ contents of classes oﬁ Wheﬁpo
(Appendix.Table XIV) They have determined the average protein content and
- the frequency distribution by per cent protein of Monfgna hard red spring-
wheat thr'ough.'l9)45-l952° The méthod employed by cereal chemists-in 1951 '
consisted of aﬁalyzing 917 individual samples from the first thirty dayé'
receipts of new wheat in.the Fall. Théif results of tﬁe 1951 hard‘rgd .
spring wheat in Montana show the averége protein content to be 15,3 per
centes The results of.the survey were available to- members of the Nbrﬁh»

west Crop Improvement Association during the marketing year, Theulﬁgg o

per cent (weighted average) is probably biased by,not being representative

of the total area of spring wheat in the State of Montana, Therg is also
the possibiiity that a bias is present because it represents wheat pur-
chased by mill buyers and tested in the mill laboratory,

The second source of information on protein percentages was collected

by farm survey questiommaires and may be assumed to be more representative
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of the actual average protein of the crop. g/ The average (weighted) pro-

tein'content was debermined by stratified random.samples from approximately

4,000 farms. Average protein by'acreage and cropping practice (summer-
fallow, irrigated, or dther dry land). was obtained for the crop year 1951,
The results of the survey were published by December, 1952, which is one
year too late to be of practiéal assistance ﬁo‘prgducers in marketing
théir CYropo

Thé United States Department of AgriCulture, Grain Branch, was the
third source of information on average (unweighted) protein content (13,9
per cent) of the 1951 spring wheat crop. 2/ TWeighted averages may_noﬁ_be
representatiﬁe because each of the field offices participating in the work
was instructea to composite apprdximately'eQual quantities of thé largest

possible number of carlots of wheat that fall within each of the sﬁra@ght

numerical grades. 3/ The material available to the field offices of the

Grain Branch consisted of éamples used.for the purpose of appeal_inspéc—
tién; therefore, the proportions of such samples falling within the vari-
ous grades do not necessarily agree with the corresponding propoftions
for the entire crop. -

The three sources of available data have serious limitations for use
as guides to producers in éttempting to allocate their pigh protéin wheat

in such a way as to maximize net income. The farm questionnaire survey

1/ ™Montana Agricultural Statistics™, ope cite, pps L3-L5.

g/ Grain Branch; GeS.R. Project Nos 47, United States Department of Agri-
culture, P.M.A,, March 18, 1953,

g/ Weighted mean for Great Falls inspection point is 1h.3 per cent protein,
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is most representative in terms of distribution of sample by crop dis-
tricts, (stratified random sampling), but lacks timeliness as well as being
limited to one State in the high protein hard red spring wheat producing
area of the Northern Great Plains.

' it is of interest, with respect to regioﬁal sampling; to observe the
practicél application of stratified random sampling employed in determin-.
ing the protein content of Canadian hard red spring whéat° l/ The area is
divided dinto crop reporting districts (strafum) fof'homogeneity,_gnd .
samples are collected in proportion to production in each district. Sam-
ples were obtained by collection of envelope samples from country elevators
and farmers in such numbers that they represent as closely as possible the
volume of different grades of wheat produced in different areas, A total
.of 1,600 samples was obtained for a preliminary map published,September.
26, 1952, On November 3, 1952, a final map was compiled from 6,419 sams
‘pleso Average protein content for the expansion of the preliminar& suf-
vey was the same for the total region. One Province showed an average
protein content of one=-tenth of one per cent protein higher on the ex-
panded survey. A further check was o?tained by sampling every twentieth
_carlot of hard red spring wheat passing through inspection points dgr@ng
the full crop year. Based on éarlot testing, the average protein content
was 13.6 per cent protein for the 1951 crdpé The results of the 1951 Fall

survey map, dated October 27, 1951, was 13.8 per cent protein content; a

}/ Board of Grain Commissioners for Canada, Protein Survey of ®heat, 1951
and 1952, Grain Research Laboratory, Winnipeg, Manitoba, GCrop Bulletins
Noso L1 and L6, Nov. 1951 and Nov., 1952, .
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difference of two-tenths of one per cent protein between the two deter-
minations,

Regional planning will be required to determiné the average protein
content and the distribu?ion of wheats of higher and lowér protein around
the mean, EarlyLsurveys are a prerequisite~to information which‘could be
used by producers. The techniques and cost of gaining the information
are known. The benefit of increased knowledge accrues to all members of

the grain trade as a reduction of uncertainty.
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Chapter IV

. SUMMARY AND CONCLUSIONS

Part I, - Reasons for and Purpose of the .Study

The primary dbjeétivé of the foreéoing research has been to revgal
the eéonomic'problems of marketing high protein hard red spring wheat ‘
pf;duced in ﬁhé Northern Greét'Plains area of the United States., The
methodologicél approach to defining the problemé was confined to initial
stages'of inquiryo' 4As such, the study developed into a process of observa-
“tion, description, classification, analysis and definition of economic
ppdblems associated with marketing high protein hard red spring wheat. .
The justification for pfoceeding with this stage of inquiry developed from
a feeling amoné'wheéf producers that more.adequate‘knoWledge of* protein
premiums was essential as an aid to producer ma:ketingo>'Producers have
been aware of constant fiuctuatiqns in premiums pgid +t0 them for their
high protein wheat for the past thirty years,

" Observation and Classification.

In tﬁe observational stage of inquiry'the fact became apparent_that

.marketing problems were not confined to ﬁhe producer seg&ént of society,
Other marketing agencies such as elevator operators,_commissibn firmsq
millers and bakers have individual economic‘problems,_in attempting té
maximize net income,_that were associated with the marketing of high pro-
tein ﬁard red spring wheato: Observétion créated the assumption that pro-
ducers and milleré were the main éegments of society confronted with mar-
keting problems of economic significanée relative to this commodity,

The research was confined primarily to the economic problems confronte
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ing producers in attempting to maximize net income through timely marketing

of a supplementary crop-brotein in hard red spring wheat. BEconomic prob-
lems of the remaining marketing segments were introduced in relation to »
their significance in creating an understanding of the producer problems

The producer!s problem in attempting to markét‘high protein hard red
spring wheat is mainly a problem of uncertaiﬁty; created by unpredictable
variation in protein premiums. &nother important problem is that producers
feel they do not receive an adequate share of the payment for the quality
inherent in hard red spring whééto

Conflicting‘opinions are apparent between producers, millers and
bakers as to what constitutes quality in high protein hard red spring
.Whéato Millers feel that protein -content- is not always an adequate guide
" to the blending and milling and Baking characteristics of the ﬁheat° To
maintain good customer relations with bakers; and thus solve the miller's
individual problem of maximizing profit, the miller attempté to be con-
. sistent in the quality of flour produced, Millers.are also individuwally
' coﬁcerned with paying‘oﬁly the portion bf the premium that is necessary
to induce sellers to allocate sufficient high protein wheat to'thg mills
-for blending to baker specifications. Society is concerned with the
6ptimum allocation of premiums between marketing segments that will create
the greatest social net gain in temms of the quanﬁity of the product ﬁhaf

will be produced as well as in terms of the satisfactions of the aggregate

-

of marketing segments,
United States mills are the main source of demand for high protein

hard red spring wheat, High protein wheat of this class is mainly desired

~
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for its ability to increase 'the‘quality‘ of other milling classes of wheate
Proport:.ona‘bely small quant:_tles of high protein hard red spring wheat
or wheat flour are exported from the United States, Particular types of
bread are made frem high prote:Ln wheat flour and the production of this

bread creates some additional demand for high protein hard red spring

wheato
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Part IT,-- Solution of" the Problem

' Factors Affecting Premiums.

The Problem of deﬁermining the cause of.fluctuations of protein pre-
miums requires knowledge of -the supply of and’the demand for high protein
hard red spring wheat, Analysis of price in the preceeding Chapter II-wés
:iimited mainly to the application of economic_theoryo Economic theory
assume$ that changes in supply of and aemand for high protein harﬁ red
sﬁring wheat creates price fluctuations from year to year and within the
‘crop year. | .

To determine the "'supply a éampling technique is required which woulq
give the average protein content of the total crop as well as the frequency
distribution by per cent protein of the entire crop of hard red spring'
wheat for the cr&p years,

Empiricai-determination of the demand fér high proteiﬁ hard red
spring wheat is assumed to be debendehﬁ on the sﬁpply; average protein con~
tent, as well as'the frequency‘distribﬁtion, by per cent protein of a;l
other milling classes of wheat grown in the United Stafeso Hard red spring
wheat is required to blend with hard red winter, soft red winter and white
classes of wheat; ' - |

In the period of time exceeding one produdtion year the suﬁply will
change becagse'of the influence of price on production plans. Producers
will tend to equate marginal cost to marginal revenﬁe among alternative
crops. Millers will seek alﬁernatives to the use 6f high protein.hard red
spring wheat if premiums are high, based on their marginal cost-marginal

revenue analysis, Population increases, changes in consumer tastes and
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changes in incomes will alter the amount demanded at specific premiums in’
. the future,

Theoretical Iﬁiblicationso

Supply is highly inelastic within the production year for high proteih~
hard red.spring wheato A given per cent increase in premiums will place a
proportionately smaller per cent increase in quantity of high protein wheat
on the market., A large per cent decrease in premiums woald causé.a pro-
portionately smaller per cemt decrease in quantity éupplied by producers,

Demand is elasﬁié when premiums are high, and the time period is long,
therefore a small per cent increase in premiums would result iﬁ a large
per cent decrease in the amount of high protein wheat millers are willing
to purqhasee Demand is-moré inelastic as the time period decreases and -as
pfemiums decrease withip a given time péeriod.

". Within one produbtion year, supply and démand'are assumed to be
highly inelastic over the relevant range, supply being less elastic than
demand. Chénges in supply and demand from year to year are assumed t6
create gfeater'variatiqns in premiums.than elasticity of supply and.demando
Changes in supply are considered as variable as changes in demand., Pre-
miums are not gs‘easily correlated to supply and demand between years as
within years. The-supply and @emand functions must be compubted for each
yearo Premium_fluctuations are created by large shifts in supply ana de=
mand schedules between yearse |

Requirements for Determining Supply and Demand Schedules,

To perform empirical investigations.felatihg to supply and demand

for high protein haid red spring wheat requires coordination of research
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between regional strétumo To determine the frequency distribution and
average protein content of hard red épriné wheat for Montana'alone is not
sufficient coverage of the supply of high protein hard red spring wheat.
Similarly, the total production, frequency distribution and average pér
cent protein of other milling classes of wheat must be determined on a
regional basis, Stratified random sampling techniques are adaptable to
determining the necessary influencing factors of supply and demaﬁd in the

short run time period of one crop production years
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Part IIT, = Economic Implications .of the Problem

Producers

.Given a more adequaté'knowledge of factors affecting Supply and demand
and their interaction with respect to fluctuating premiums may allow pro=
ducers.tos

| (1) perform the blending function now mainly restricted to the
elevator operators aﬁd millers, ' -
(2) increase net income through intra-seasonal and inter-seasonal
| storage.
(3) éerforﬁ more effective individual bargaining in the market
place to oﬁtain a larger share of the protein premium,

Millers -

Millers couid‘possibly be more efficient in reducing flour'prbductién
lcosts if they had more adequate knowledge 6f the supply of and the demand
for high prétein hard red spring wheat for each production and marketing
year, Increased knowledge has a tendency to narrow the range of fluctua-
ﬁions of prices from established equilibrium positions for most'agriculn
tural commodities, Thus the risk cost associated with milling high prqtein
Whéat would be réducedo Duplicaﬁion of surveys conducted by millers to
determine supply énd quality of the crop at harvest may be avoided if a
| cpofdinated agency-could perform the serviée for ail finﬁs<and all segments
performing the marketing function. The giimination of“duplicape-surveys
would have a tendency to reduce the cost of the product to consuﬁers, if

the cost to each firm were reduced,
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Society.

If high protein wheat marketing costs are redﬁced,'society is better
off in terms of reduced costs being feflected to consumers of bread,
Society may be concerned with the welfare of producefé veréps the welfare
of other marketingASegmeqts as a primary function of the dissemination of
knowledge of supply. Inéreasgd kq&wledge to produéers with a resultant
increase in bargaining ability; would tend to apportion a greater share
of economic surplus presently gained bylpurchasers in a monopsoconistic
market and résuit»in-a greater amount pf high proteéin wheat being produced
in the long run or a greater amount placed on the mérket in the short run.

Society may feel that producers could ﬁot increaée the supply:in the
;hort run (one production year) because they'éssume that supply is per=
fectly inelastic, Therefore, establishing a minimum premium to producers
would have to be baséd on the assumption that satisfactions of producers
are increased in greater proportion than the loss of satisfaction to the
other marketing segments. Satisfactions are intaﬁ?ible values whicﬁ do
not lend themselves to economic evaluation or empirical investiéation9
Social Jjudgement is limitéd to economic evaluation and the influence of the
desires of the majority in setting limifs‘on social segments in a demo-

cratic nation,
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APPENDIX

Statistical Tables
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