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Brief Summary 

The object of the study is to find possibilities of lowering costs and 
improving operating practices in order that prices paid to farmers for 
grain might be as high as possible and elevator marg�s adequate for 
maintaining the business. E'xpenses; net income and economic profit, all in 
terms of per dollar sales or per bushel handled, are used as measu1es 'Jf 
operating effectiveness by which to analyze variations in elevator busrness 
units. 

The elevator. business is analyzed from the point of view of (1) the 
business as a whole, i�cluding sidelines and services, (2) the grain basir.es� 
considering estimated income and expense from grain only, (3) generai 
sidelines, consisting of coal, flour, etc., ( 4) special sidelines, including thP. 
handling of gasoline, hardware and lumber, and ( 5) services and miscel
laneous, including livestock and grinding,etc. The grain business is con
sidered of primary importance with sidelines and services supplementary. 

Comparing the last of the ten-year period with the first part, many 
of the elevators are found to be enjoying the results of expansion of wheat 
and durum acreage while others are experiencing a falling off in such pro
duction due to diversification in farming. It is pointed out in connection 
with the latter situation, that small-volume business may find it advan
tageous, under favorable conditions of manageme�!t ar·� location, to main
tain or even increase business volume by the :::nlargement or addition of 
sidelines or services. Three elevators out of 24 had negative economic 
profits for the first five-year period, while ten out of the 24 had negative 
economic profits for the last five-year period. 

Expense is shown to decrease and net income and economic profit to in
crease with minor exceptions as volume is increased. Wide variations from 
the averages are noted in all cases. ThPse n�iationships are relatively thf' 
same for the business as a whole as tur the grain business alone. 

Grain expense is shown to average about 12 cents at 50 thousand 
bushels, 5 cents at 95 thousand bushels, 4 cents at 125 thousand bushels 
and 3.3 cents at 250 thousaui b11shels. The greatest decrease in expense 
with increase in volume occur3 in salaries and depreciation, which are 
shown to be two of the most important expense items. 

Grain net income averaged about 1.2 cents at 150 thousand bushels, 
1.7 cents at 200 thousand bushels, reaching a high average net income of 
2 cents at 270 thousand bushels. Variations in incomes are discussed as 
affected by competition and buying practices, selling, hedging, storing and 
handling. Experiences pf managers in buying protein with a view of paying 
on the basis of individual test, while at the same tii:ne operating on a safe 
margin, are presented. Close hedging is indicated to be the desirable 
J:.IOlicy as compared with no hedging or partial hedging. 

Sidelines are discussed from the point of view of supplementing the 
grain business. Demand for and relative profitableness of the various side
lines are brought out. Of the general sidelines, coal is first in total amount 
handled, and flour and feed second. Salt is first in gross profit per dollar 
of sales, with coal second. Of the special sidelines, the gasoline-oil business 
is most profitable. Grinding is shown to be profitable. 

The study .indicates that on the average there is a negative economic 
profit below 125 thousand bushels; a 1 cent per bushel profit at 200 
thousand bushels, and 1 � cents at 275 thousand bushels. 

r 
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Farmers' Elevators 
in the Spring Wheat Area of South Dakota 

1. Business Operations, 1921-22 to 1930-31 

By 

R. E. Post1 

Acting Head, Department of Agricultural Economics 

Introduction and Method of Investigation 

The complete grain marketing project relating to farmers' elevatol'S 
in South Dakota consists of a study of the problems of management, 
organization, and financing. Its object is to find possibilites of lowering 
costs, improving services, and bettering organization in order that farmers 
might receive as high a price as possible for their grain. This involves the 
problem of having margins adequate to maintain the elevators in business 

This is the first of a series of publications and is limited to an analysis 
of the operating practices of elevators located in the spring wheat area of 
the state. In it are discussed the results of operation together with the 
various practices found. The second bulletin wm deal with a study of the 
organization of farmers' e evators from the standpoint of the economi� 
set-up as it affects costs of operation and the stability of the enterprise. 
Another publication may deal with sources of capital and problem::; 
involved in the different methods of fimmcing. 

The project covers a teTJ.-year period, 1921-22 to 1930-31. Figures for 
three years were obtained in connection with the five-year Regional Spring 
Wheat Area Study carried on by Minnesota, Montana, North Dakota and 
South Dakota, in cooperation with the Bureau of Agricultural Economics, 
U. S. Department of Agriculture. The regional study had already been in 
progress two years and the South Dakota study one year in the spring 
of 1927 when South Dakota joined the area study. When the field work of 
the regional study was completed three years later, the South Dakota study 
again proceeded independently. The data upon which the hedging and 
protein analysis in this bulletin are based were secured in connection with 
the cooperative work. 

1. ACl(NOWLEDGMENTS : The field s1 a .v was <'arried on for three years in coopera
tion with t 10e Divishn oJ Cooperat ive Ma rket ing, which was at the t ir e a part of the 
Bureau of Ag-ricultural Economics of t he U. S .  Depart ment of Agriculture, but was ater 
taken over by the Federal Farm Bc,ar·d. W . .  J .  Kuhrt a,  d later E. J. Bell, Jr. ,  rep csented 
the Division of Cooperative Marketing. Lloyd Ulyott. Her. ert Sckerl and Sedley L ingo of 
the South Dakota station assisted in the coLei"1 ion of t :e field data. ,John Muehlbeier con
trihuted materia l.v by assisti g wi1. h the tahulat ion and summar·zation. Appreciation is 
expressed f or t he assistance of the elevnLor r:ianagers ancl bcl'\rd rnembe, s wJ-,o furnished 
the information upon which the study is based arid also for the hearty cooperaLion cxte ded 
by the following accountants : J -ohn Fr-,stad, Mar ager of the EQuity .Audit Comp· ny of 
Aberdeen. J. C. Heis 1er. President of t·he Northwest Audit Co ,pa •y of Fargo. North Da
kota, Frank L. Poilard. Public A<'cou .t art  of Watertown, W. L. Dean,  Public Accountant 
of Ellendale, North Dakota a d Bert DeM:2rssema:1 . formerly resi<lent manager at Aber
deen for Austin Coward and Corr,pany of Minneapolis. MhnPsota. The author also ack
nowledges he pful suggestions and criticism11 from Professor Sherman E. Johnson, South 
Dakota Experiment Station. 
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Preliminary work consisted of sending out questionnaires to all farm
ers' elevators, numbering approximately 299 at the time, analysis of cen
sus figures and interviews with auditors and managers of elevators. The 
information thus obtained made possible the outlining of the area and the 
general basis of selection. Twenty-six elevators were finally chosen, all 
of which were located in the spring wheat area of the state. This number 
constituted about 30 per cent of the farmers' elevators in the counties in 
which the elevators chosen were located. In the selection of the elevators, 
an effort was made to include all typical variations in management, financ
ing and operating, also typical variations in grain growing and grain qual
ity factors. A number of small houses were included in order to make the 
group studied more representative of the elevators ·in the spring wheat 
area of the state with regard to volume of bushels or dollars of business. 

In the intensive wheat area, one elevator was chosen for each one mil
lion bushels of wheat produced based on county production figures, while 
in the less intensive areas one elevator was selected for about half that 
production. 

A high degree of representativeness as to volume is indicated in the 
sample when compared with the questionnaire which had been sent out 
asking for information on the 1925 crop year. The average dollars of sales 
obtained from the questionnaire data was $196,000 as compared with 
$207,000 for the same item and year in this study. Comparable figures 
for bushels handled were 181,000 and 194,000 respectively. While a degree 
of representativeness exists concerning such primary factors as volume, 
there is little basis for an assumption that derived factors, such as eco
nomic profits, are representative of the area as a whole, although such 
could easily be the case. 

Records from the same 26 elevators were used for the entire ten-year 
period with the exception that in 1926 one record was not available, in 1924 
and 1927 two records and in 1921-22 and 1922-23 three records were not 
available. In these few cases where records were not to be had, there were 
no substitutions. In a limited number of cases specialized information 
was not given or was not usable, in which cases such items were omitted 
from the average. 

The method of investigation was in the nature of a detailed survey. 
Much information was obtained from audit statements covering the ten
year period. In addition, beginning in 1926-27, research workers visited 
each elevator and obtained information on organization and business set
up, cash and stored grain purchased, grain bought on contract, graiu 
shipped, grain sold locally, hedging transactions, and storage tickets issued 
and purchased. Most of this information was obtained from all elevators 
and for some it was obtained on a daily basis in order to enable daily "long'' 
and "short" statements to be made up. The elevators were visited in the 
spring months at the close of their business for the fiscal year. 

- / 
I 
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Tests of Effectivei:iess 
The tests of effectiveness used in this study are illustrated in the fol .. 

lowing financial summary, all of which are expressed in per unit terms 
which implies multiplication by volume in order to obtain elevator totals. 

Income Per Unit (Gross trading profit) ____________________ $.08 
Expense Per Unit (Trading expense) -------------------- .04 

Net Income Per Unit (Net trading "profit") ---------- .04 
Stock Dividends Per Unit (Computed at 7%)  .01 

Net income less computed dividends per unit __________ .03 
Additional net income per unit (Net non-trading "profit") __ .01 

Profit (Economic) Per Unit ------------------------ .04 

Ratios, such as income per bushel, expense per bushel, etc., were deter
mined for each elevator business. These were averaged to arrive at typi
cal figures for various volume groups. By using ratios for each elevato1 
business, each business is weighted equally. For example, if one elevator 
handled grain at 6 cents per bushel and another at 8 cents p�r bushel, the 
fact that they handled different volumes would not enter into consider
ation, provided they were in the same volume group. Seven cents, the 
average of the two ratios, would be the average expense of handling grain 
by the different elevators. 

In the case of the sideline analysis, the values are not related to each 
elevator but are considered entirely from the point of view of total sales. 
For example, income from coal is income per dollar of total coal sales of 
all elevators. 

The term elevator business recognizes more than one house if operated 
in connection with a single business. In the study the term elevator is fre
quently used for the sake of simplicity. When so used it should be inter
preted as elevator business or organization. 

Income per unit means the difference between the price paid per unit 
and the price received per unit, taking into consideration factors which di
rectly enter into the buying and selling, such as hedging, conditioning, 
price policy, grading, etc. 

Expense per unit includes both cash and non-cash charges, the latter 
in the form of reserves necessary to protect capital investment. It does 
not include interest which is shown as a separate item. This is for the 
purpose of having greater comparability between elevators, and to isolate 
an expense which serves as a great handicap in some cases. Expense per 
unit provides a measure by which one elevator may be compared with 
others in the same volume group, the kinds of grains handled being ap
proximately the same and in approximately the same proportions. Grain 
expense per unit includes such expense as would conceivably be incurred 
if only grain were handled. Sideline expense per unit includes extra 
charges estimated by managers and research workers as being those 
which were necessary to the handling of sidelines. The grain business is 
by far the most important phase of the elevators included in the study. 
By using the method of extra expense, all the elevators are put on the 
same basis with regard to grain handling. Sideline operations are left to 
he analyzed from the point of view of relative profitableness. 
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Net income per unit-the difference between the income per unit and 
the expense per unit--i�dicates th.e adequacy of operating margin for 
meeting expense. It constitutes the measure commonly used by account
ants to determine relative trading success. 

Additional net income is the income derived from sources other than · 
trading, such as returns from investments, etc. In this study it includeE: 
income from grinding less expense, which is not a matter of trading. It 
also. includes commissions obtained from handling livestock less any ex
pense incurred, which is likewise not a matter of buying and selling. The 
accountant adds net additional income to his net trading profit anrl 
obtains business profit. Additional net income per unit serves as a meas
ure to determine the amount of income which reflects itself in economi� 
profit but which must be kept separate from trading income per unit in 
order properly to allocate sources. 

Stock dividends computed at 7 per cent reflect in the form of a fiscal 
charge the amount of capital invested. Every business was placed on the 
same basis of a 7 per cent return on capital stock :regardless of what each 
actually paid. This rate was the median rate paid by elevators in the study, 
and may be considered a reasonable competitive payment for the use of 
capital. By using the same rate for all elevators, the stock dividends used 
in the study, reflect directly the amount of capital invested. 

Profit, as used in this study, is in the sense of economic profit. Thi� 
recognizes the economic interpretation of the term instead of the ordinary 
business usage. Profit as thus used measures the excess of income over 
expense and computed dividends on capital invested . . From the economic 
point of view, total costs, as applied to the cooperative elevator business 
include not only actual payments of salaries and wages for management 
and labor, of rents and depreciation on buiWings and equipment, etc., but 
also the payment for the use of capital funds. Two elevators might show 
different amounts of business profits simply . because the capital used was 
larger in the one case than in· the other. When due allowance is made for 
differences in the amount of stock dividends at _a competitive rate, no dis
crepancy arises from the fact that one concern owns its own plant and 
equipment and another does not. While a competitive rate is used in th1:: 
· determination of the computed dividend, it is recognized that it is not 
necessarily used in connection with a figure representing competitive value 
of investment. It is impossible to obtain such a value and the amount of 
paid-in capital stock is used in its place. 

Economic profit is assumed to be a fairly dependable criterion of the 
degree of effectiveness of the sum total of the operations of the business 
taken as · a whole, taking into consideration, as it does, all of the other 
-measurements. It is assumed fairly dependable even though such profit is 
subject to the outside influences which make for a particularly favorable 
or unfavorable annual showing. Under competitive conditions, the con
sistent existence of economic profits year after year indicates a high de
gre� of success. Such profits may be assumed to be due to relatively good 
management and labor, to an efficient arrangement of adequate buildinga 
and equipment, to a minimum of capital investment, or a particular com-
bination of these facto'rs. ' 

Profit is used only in the sense that it represents an amount in exces·s 
of all costs existent at the time of the fiscal accounting before patronage 
refunds are declared. It is recognized that a true ·cooperative can not re:.. 
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tain in excess of a reasonable surplus any funds as profits to the elevator, 
but must distribute either directly or indirectly such amounts to member� 
as patronage refunds. It is on this assumption that cooperative elevators 
are exempted from the payment of income taxes on business done by mem
bers. 

Other tests of effectiveness could be mentioned as price paid and serv
ices rendered. Price paid would have to include the dete1·mination of the 
various qualities of grain handled, which perhaps would not be adequately 
reflected by differences in grades. The accuracy of docking would also 
have to be considered. This test has not been used in the study because of 
difficulties involved in arriving at differences in quality of grain and in 
dockage practices. Price paid is approximated in this study by the alge
braic sum of the scale price per bushel and the economic profit per bushel, 
Service rendered, however important as a test of effectiveness, can not be 
measured quantitatively. This is dealt with qualitatively in connection 
with cost analysis. Farmers demand varying degrees of service which in
clude feed grinding, handling of livestock, furnishing better and fewer 
varieties of seed, etc. 

The primary purpose of this study is to point out the extent of varia
tions in elevator business units, measured by these various tests, and the 
reasons for the same. Such analysis should be indicative of ways of re
ducing costs, services considered, and ways of making profits adequate and 
possib�y more stabilized. 

Method of Analysis 
Statistical method is used in instances where two or more years can be 

combined. In the combining of two or more years the same elevator enters 
into the sample more than once, causing the different observations in the 
sample not to be entirely unrelated. Statistical method is used in dealing 
with small samples only with qualifications. In this instance, the analysis 
approaches the case method. 

Analysis proceeds largely along the comparative method but in certain 
phases it closely approaches the synthetic method. Separate elevators are 
first compared on the basis of the various tests by years and then by five
year averages. Following this, the elevators are grouped by dollar vol
umes and bushel volumes for the purpose of analyzing on the basis, first, 
of the business as a whole, and second, of the grain business on.ly. The 
analysis of the business as a whole shows the results of the combined ef
fects of grain, sidelines and services. In the analysis of the grain busi
ness many.of the fundamental problems and practices of farmers' elevators 
are discussed; Volume of business appearing as the independent variable, 
various factors, such as total expense per bushel, managers' salaries, etc., 
and economic profit, are related thereto. 

In the section in which the grain business is analyzed, operating prac·· 
tices which have to do with the buying and selling of grain, including hedg
ing, cleaning and screenings, storing and handling are discussed. Grind
ing is not included with the grain business. It has been separated out as 
one of the sources of additional income, not due directly to buying and 
selling. Were it possible to separate out storage and handling of grain for 
others, with a reasonable degree of accuracy, they also would have been 
included as sources of additional income. 
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General sideline and special sideline operation are discussed as addi
tions to the grain business and are considered from the point of view of 
supplemental returns per dollar of sales. General sidelines were taken as 
those usually handled by elevators and include coal, flour, twine, salt, fencf:'. 
and tankage. In special sidelines have been included the oil business, im
plements and hardware, and lumber. Additional income is the net revenue 
derived from handling livestock and grinding feed, from interest, divi
dends, the rent of property, etc. 

The study, covering as it does the ten-year period from 1921-22 to 
1930-31, is divided into two five-year periods. These are frequently spoken 
of in the text of this bulletin as the first and second five-year periods, and 
are properly designated in all tables and charts. The author believes that 
variations are fully as important as averages and has included much de
tail in tables and charts which indicates the amount and extent of varia
bility. 

It was necessary for the auditors, from whose reports much of the data 
were taken, to make arbitrary allocations of certain items. The autho:r 
had to do the same thing in his assignments of various items. In view of 
the fact that some inaccuracies enter into the analysis, the figures in this 
bulletin must be taken as indicating approximate values and general rela
tionships. The figures presented, moreover, are to be interpreted as the 
results obtained by the methods used in this analysis. 

Changes in Ten Years, 1921-22 to 1930-31 
This section of the bulletin serves to introduce the elevator organiza

tions as the units which form the basis upon which the study rests. Chart.5 
la and lb (Table 1) 2 show the bushel-volumes by elevators and Charts 2a 
and 2b (Tables 2a and 2b) picture the dollar-volumes by elevators. While 
a bushel-volume analysis is desirable for grain, the dollar-volume analysis 
is .necessary in order to combine sidelines with grains. Various methods 
of figuring bushels handled were compared and it was finally decided to use 
the method adopted in the regional spring wheat area study. Bushels 
handled were figured as sales, minus one-half the opening inventory, plus 
one-half the closing inventory, it being assumed that the cost of taking 
grain into the elevator approximately equals the cost of shipping grain 
out of the elevator. 

Bushels-handled constitutes the best basis of comparison because or·· 
dinarily dollars of sales varies with prices as well as volume of business. 
The variations due to annual price differences were eliminated in this study 
by multiplying bushel volumes of each grain by the average ten-year South 
Dakota price for that grain. The figure of total sales thus obtained fo1· 
grain was easily combined with sideline sales, and provided a denominator 
by which one elevator could be compared with another and one year com
pared with another year. Another reason for using average state prices 
was to estimate dollars of grain sales in the first five years, during which 
period many of the records did not show dollars of sales as a separate item. 

The following prices were used as the ten-year average : Wheat $1.08, 
durum $.94, barley $.47, oats $.32, flax $2.03, corn $.62, and rye $.70. These 
were obtained by averaging the weighted annual prices of grains based 

2. All numbered tables are to be found at end of bulletin. 
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on the monthly prices as published by the Division of Crops and Liyestock 
Estimates, Bureau of Agricultural Economics of the U. S. Department of 
Agriculture. 

In Charts la, lb, 2a and 2b, the wide bars represent the average vol
umes handled for each elevator business for the five-year period specified. 
On Charts 2a and 2b, it was necessary to estimate an average for the five 
years in three cases because complete information for all years was not 
available. The estimated average bars are differentiated from the others 
by broken lines. The line bars represent the annual volumes for each ele
vator. 

The number of elevator organizations included in Charts la and lb by 
bushel-volume groups are as follows : 

Number of elevator organizations Average 5-year 
volumes by elevators 1st 5-year period 2nd 5-year period 

(Thous. bus.) 
All volumes -·------------------------
Below 100 ---------------------------
100-200 ------------------------------
Over 200 ----------------------------

(Number) 
26 
10 
7 
9 

(Number) 
26 
10 
12 
4 

Elevator volumes for separate years vary iargely because of the amount 
of grain marketed by farmers, which in turn is dependent largely upon the 
size of the crop, or in the case of the 1930 crop, upon price being so low 
that wheat was withheld to use as feed. Production figures3 for the state 
for wheat and durum multiplied by percentages3 "shipped out of county in 
which grown" are as follows for the crop-years listed : Sixteen million 
bushels for 1921, 28 for 1922, 19 for 1923, 25 for 1924, 24 for 1925, 6 for 
1926, 39 for 1927, 31 for 1928, 26 for 1929, and 26 also for 1930; Local 
variations in production account for some of the differences. The operation 
of a wheat pool in the state also caused some reduction in amount handled, 
especially in 1924-25 and 1925-26. In the latter case, reduced amourlts pur
chased may have been in part, entirely, or more than offset by a�ount:3 
paid by the pool for handling, depending upon the amount so handled and 
how the rate paid for handling compared with elevator margins on grain 
bought and sold. 

The narrow bar, at the right of the wide bar in Charts la and 2a per
mits a comparison of the two five-year periods, the narrow bar being the 
height of the second five-year average bar. For ready comparison Charts 
la and lb are arranged in the same sequence based on the volumes in the 
last five years ; Charts 2a and 2b are likewise so arranged but on the basis 
of dollar-volumes. The volumes handled in the first five years averaged 
163 thousand bushels, with a range from 65 to 372 thousand, while the 
second five years averaged 146 thousand, with a range of 51 to 375 thou
sand. Volumes for the ten years averaged 154 thousand bushels, ranging 
from 61 to 367 thousand. 

On the basis of these data, elevators must expect wide variations in 
amounts of grain to be handled. When large crops are in prospect, illus
trated by 1927-28, every effort must be made to do the job efficiently. 

3. Production figures for wheat and durum, together with percentages "shipped out of 
county in which grown" from Division of Crop and Livestock Estimates, U. S. Depart
ment of Agriculture. 
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When small crops are in prospect, illustrated by the extreme case of 1926-
27, the problem is primarily to curtail expenses and at the same time to 
render necessary services. 

The differences between the two five-year periods are in brief as fol
lows : Elevator No. 4 dropped low because of a poor crop. in 1925. Ele
vators 4 and 6 suffered reduced production from hail and other causes. b 
the cases of elevators 9, 10, 15, 16, 17, 21 and 26, increased volume in the 
last five years was due primarily to increased wheat ac1·eage. Elevato1· 
22 is lower in the last five years because of increased competition. Ele
vator 26 was higher in the last 5 years because it built another house and 
actively sought more business. Several of the elevators at the lower end 
of the last five-year period have witnessed a marked reduction in wheat 
acreage and an increased amount of feeding in their respective territories. 

The foregoing points out many causes for variations, one five-year 
period compared with the other. Many of the elevators are enjoying ex
pansion of wheat acreage, in which case further expansion of the grain 
business may be expected. On the other hand, some elevators, which 
were built to take care of large grain volumes, are suffering a considerable 
falling off due to their membership gradually diversifying their farms, in 
which case the grain business may be reduced in volume even further than 
at present. 

Charts 2a and 2b deal with dollar-volumes of grain business and in ad
dition show total dollar volumes including sidelines. While they indicatE' 
dollars of business, the result of buying or selling, they do not take into 
consideration dollars of business of services rendered, which is considered 
separately. The causes of variations pointed out in bushel volumes han
dled apply equally well to dollars of grain handled. The line graph, on 
Charts 2a and 2b, which represent bushel-volume averages, corresponds 
very closely with total dollars because average ten-year prices were used, 
and differs only because of variations in the sideline business, or a changed 
combination of grains, or both. 

Charts 2a and 2b (Tables 2a and 2b ) show the important part played 
by grain in the various elevator businesses, and also the differences in 
amounts of sidelines handled. Considering five-year averages for each 
organization and identical elevators in both periods, the following tabu
lation shows an increase in dollars of sideline sales of only two per c�nt 
for the organizations which handled less than 100 thousand bushels in 
the second five-year period, a 40 per cent increase for the organizations 
which handled between 100 thousand and 200 thousand bushels in the sec
ond five-year period, and a 59 per cent increase for those which handled 
over 200 thousand bushels. This would seem to indicate that the smaller 
elevators are not increasing sidelines to offset a loss in grain business or 
to make up for small volumes in grain. On the other hand, this indication 
should be modified by data presented later in the publication. 

Elevator-volumes 
in last 5 years 

Identical 
elevators 

(Thous. bus.) (Number) 
Less than 100 --------------- 8 
100 to 200 ------------------ 1 1  
Over 200 ------------------- 4 

Average sideline sales 
1st 5-yr. 2nd 5-yr. 
period period 

( $) 
13, 1 17 
17,281 
35,595 

($) 
13,321 
24,112 
56,495 

Per cent change 
2nd period 

over 1st 

( %) 

±4ii 
+59 
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Chart 3a.-Income and net income per dollar of total sales by elevators, 
1921-22 to 1925-26. Based on Table 3a. 

Chart 4a.-Computed stock dividends per dollar of five-year average total sales, b:, 

elevators, 1921-22 to 1925-26. Based on Table 4. 

Chart 5a.-Profit per dollar of total sales, with a.nd without additional income, 
by elevators, 1921-22 to 1925-26. Based on Table 5. 
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Chart 6a.-Additional net income per dollar of total sales, by elevators, 
1921-22 to 1925-26. Based on Table 6. 

Charts 3a and 3b present income and net income figures annually and 
for the two five-year periods. These charts also serve to measure the ex
penses, which appear as differences between incomes and net incomes. 
The sequence is based on the array of total sales for the last five-year 
period. For ease of comparison the incomes and net incomes for the last 
five years are shown on Chart 3a as narrow bars to the right of the five
year average bars. The following tabulatioJ.1 indicates the range by years, 
and by elevators, of income per dollar of sales, out of which to pay for 
operations. It will be observed that in all cases the small margins occur 
in years in which the volume handled is greater, and by elevators which I 

handle the greater amount. The tabulation also indicates that the average 
income per bushel and the average sales in the first five-year period was 
approximately the same as in the second five-year period. 

1st 5-year average 2nd 5-year average 
Income per Income per Av. 

Income dollar of sales sales dollar of sales sales 

( $) (Thous. $) ($) (Thous. $) 
Average .073 176 .075 172 
Year Low .063 for 1923-24 166 .057 for 1930-31 176 

High .082 for 1921-22 104 .10 for 1926-27 89 
Elevator Low .030 for i+25 315 .039 for j22 224 

High .134 for j15 81 .124 for :ji4 65 

A discussion in greater detail regarding incomes is not possible in con
nection with individual elevators because in so doing the identity of the 
elevators will be more or less disclosed. A later discussion of the various 
factors will have to suffice. 

Charts 4a and 4b (Table 4) show the amounts of stock dividends which 
have been calculated at 7 per cent and which are deducted in order to 
take into consideration all costs before arriving at economic profit. There 
seems to be no general degree of over or under capitalization of elevators, 
considering size of business, in the first period. However, in the second 
period, the smaller business appears to have a greater capital investment 
charge than the larger business. 

On Charts 5a and 5b are shown, as shaded bars, the economic profit� 
from trading, and the unshaded bars, the economic profits including addi
tional net income. Using five-year averages for each elevator and identical 
elevators in both periods, the following tabulation indicates a decrease i:n 
the economic profits for all three groups shown, with the smallest volume 
group showing the greatest percentage decrease. The eight elevators 
having less that 100 thousand bushel s in the last five-year period decreased 
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Chart 3b.-Income and net income per dollar of total sales by elevators, 

1926-27 to 1930-31. Based on Table 3b. 

Chart 4b.-Computed stock dividends per dollar of five-year averace total salea, 
by elevators, 1926-27 to 1930-31. Based on Table 4. 

Chart 5b.-Profit per dollar of total sales, with and without additional income, 
lty elevators, 1926-27 to 1930-31. Based on Table 5. 
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Chart 6b.-Additional net income per dollar of total sales, by elevators, 
1926-27 to 1930-31. Based on Table 6.  

their economic profit from $.011 to a negative $.008 profit; the 100 to 200 
thousand-bushel group decreased from $.019 to $.012 and the group with 
over 200 thousand bushels from $.025 to $.015. Expressed in percentages, 
the decreases were 170, 36 and 39 per cent respectively. 

Elevator-volumes 
in last 5 years 

Number of 
identical 

elevators 

(Thous. bus.) (Number) 
Less than 100 --------------- 8 
100 to 200 ------------------ 10 
Over 200 ------------------ 4 

Av. profits per elevator 
1st 5-year 2nd 5-year 
average 

($) 
.011 
.019 
.025 

average 

($) 
-.008 

.012 

.015 

% change 2nd 
period over 

1st period 

(% ) 
-170 
- 36 
- 39 

It will be observed that in the 24 elevators reported on Chart 5a that 
only three had negative economic profits for the first five-year period. On 
Chart 5b, covering the last five-year period, 10 out of 24 elevators had 
negative economic profits. 

Charts 5a and 5b (Table 5) include additional net income, which is also 
shown on Charts 6a and 6b (Table 6), on �hich the details for the separate 
years are given. 

The detailed tables in connection with this section may be of particular 
service to managers and board members who might thereby be -better abie 
to make comparisons between their elevators and others of approximately 
the same business size. A further reason for inclusion of detailed tables is 
that the sample is not large enough iri. niany respects td rely entirely upon 
statistical methods. 

· · 

This series of charts completes the introduction of information covering 
th_e individual elevator business. The rest of the publication is concerned 
primarily with operations. 

Analysis of the Business as a Whole 
The purpose of this section is to point o·ut, by bushel-volume groups, 

considering the business as a whole : First, the relative importance of the 
grain business as compared with general and special sidelin�s, by years 
and by five-year averages ;  second, the relative effectiveness of operations, 
by years and by five year averages. 

--

The following _ tabulation indicates a range of dollar sales for the first 
five years, from 85 per cent for grain in the low volume group to 92 per 
cent for grain in the high volume group� and a range for the last five years 
of 77 per cent, for grain in the low volume group, to 93 per cent in the high 
volume group. On the othe'r hand, the tabulation indicates an increase in 
general sideline sales for the. small-volume group for the last five-year 
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Number of Average Sidelines 
Volume Group elevators volume Total Grain General Special 

First five years.-
(Thous. bus.) (No.) (Thous. bus.) . ( %) (% ) ( % ) (% ) 

A Below 100  41  76 100 85 12 3 
B 1 00 to 200 47 155 1 00 89 9 2 
c 200 to 300 16 257 100 90 10 
D 300 to 400 1 1  353 100 90 10 
E Over 400 6 457 1 00 92 8 
Second five years.-
A Below 100 60 76 1 00 77 17 6 
B 1 00 to 200 37 168 100 85 1 1  4 
c 200 to 300 16 273 1 00 87 8 5 
D 300 to 400 9 368 100 86 8 6 
E Over 400 6 486 1 00 93  7 

period as compared with the first five-year period. An increase in the 
handling of special sidelines is also indicated in the second five-year period. 

These percentage relationships are pictured on Chart 7 which is drawn 
from the figures contained in Tables 7a and 7b. Chart 8 (Tables 8a and 8b) 
shows the dollar distribution of grain, general and special sideline sales. 
It will be observed that in the small-volume group the total dollars of 
business was about the same for the two five-year periods, and that in 
the second period a decrease in grain sales was made up by an increase in 
sideline sales. It should be pointed out, however, that some of this rela
tive increase in sideline sales is due to the fact that some elevators with 
somewhat larger sideline sales were forced into the small volume grouv 
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in the second period because of the extremely poor crop of 1926-27. It 
will be observed that the second period includes 60 elevators as compared 
with 41 in �he first .Period. 

All groups except the smallest showed increases as between the two 
periods in total dollars of sales. Other facts brought out in connection with 
the percentage relationships of sales are here presented in dollars of sa1es. 
The number of cases in each volume group range from 60 in the smallest 
group to 6 in the largest. While it may at first appear that there are few 
elevators in the large volume groups, it can be reasonably assumed that. 
the sample contains at least its proportionate number of large volume busi-

or-THOUSAND DOLLA�5 
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Spec,,! 5ideline Sales 
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urair, Sales 
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Chart 8.-Dollar distribution of grain, general 11idellne and special sideline sales. 
1921-22 to 1930-31. Derived from Tables Sa and 81>, (Analysis of elevator aal•� 

by bushel-volume groups.) 
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Chart 10.-Stock dividends per dollar of total sales, 1921-22 to 1930-31. Based on 
Tables 9a and 9b. (Analysis of elevator sales by bushel-volume irroups.) 

Chart 11.-Profit per dollar of total sales, 1921-22 to 1930-31. Based on Tables 9a and 
9b. (Analysis of elevator sales by bushel-volume gro"IJps.) 
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Chart 12.-Interest paid per dollar of total sales (not included in expenses), 1921-22 
to 1930-31. Based on Table 10. (Analysis of elevator sales by bushel-volume groups.) 
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ne.sses considering the area as a whole. The two five-year periods in Group 
C ,may be considered fairly comparable because it may be assum�d that 
the missing year is estimated to be about' average for the last five-year 
period.- 'The two five-year periods in Groups D and E lack comparability 
to the -extent that they do not have all years represented. It is · therefore 
necessary to place most emphasis on the data by years in these two groups 
arid consider the averages as averages only of the years available. On the 
other hand, it is possible that very few elevators, if any, handled a large 
enough volume to be included in the volume groups in the years in which 
the sample' is small; in which event, the sample �ight be repres.entative. 

Charts 9, 10, 11 : and· 12 continue the analysis of total dollar ·sales by 
bu'.shel:'"volume groups. On Chart 9 (Table 9a and 9b) is presented in
come and :h.et income "per d'ollar of total sales for. ten years, by years and by 
five-year . averages.: ' The analysts of total doJ}ar sales by bushel-volume 
g:r;oups is summarized in the following tabulation. It will bf:! observed that 
th¢re is a direct relationship between volume and income, expense, net in
come, dividends and profit. 

Per dollar of total sales 
Number of Av. Net Dividends 

Volume group* elevators volume Income Expense income at 7% Profit 
First fiv,e years.-

· (Thous. bus.) ($) (Thous. bus.) (No.) ($) ($) ($) ($) 
A , Below 100 41 76 .094 .073 .021 .012 .009 
B ( 100 to 200 47 155 .069 .042 .027 .006 .021 c . 200 to 300 16 257 .060 .033 .027 .005 .023 
D 300 to 400 1 1  353 .060 .029 .031 .004 .027 
E Over 400 6 457 .041 .024 .017 .0.03 .014 
Second five y�ars.-,-

A Below 100 60  76  .083 .076 .007 .013 -.006 
B 100 to 200 37 168 .071 .048 .023 .007 .016 c 200 to 300 16 273 .060 .036 .024 .005 .019 
D 300 to 400 9 .. 368 .065 .0.35 .030 .005 .025 
E Over 400 6 486 .057 .032 .025 .004 .021 

* Hheafter in the bulletin the various volume groups may be simply referred to by 
"4-", "�"· etc. 

. ; . : : 
· 

'. . 
· · · 

• ·· -t. 

. Inc�me, '.per dollar o�: �ales deheases consistentiy '. :from Group A to 
Gt:·oup ° D,' and -even; to include E 'fll · the first .five ye-ars. In .the last five 
years, Group D has· a higherincome· than E. Expenses deer.ease as volume 
increases in the same way as income and with the same exception. The 
clpse relationship would indicate that managers determine the margin upon 
which they wish to operate largely upon the basis of their expenses. The 
one exceptional ·g-roup includes elevators which have their -buildings so 
scattered that their expenses are out of line with the volume relation
ships. In other words, their physical set-up reduces their efficiency and 
thereby increases per unit expense. Had it been possible in the case of 
many of these large organizations to have planned on large volume at 
the time of building, no doubt lower expense per unit would have been the 
result. But even if it had been possible to look ahead, the problem of 
original financing probably would have been a decided handicap. As a re
sult, expansion of buildings and equipment has been largely a matter of 
gradually growing into the investment involved. Even though the expenses 
of some of these large size organizations seem to be out of line with their 
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volume, nevertheless they seem to be doing a more efficient job, even under 
existing conditions, than smaller ones competing for volume. 

Net income ' increases as volume increases as does also economic profit 
with the one exception of Group D. Dividend figures computed at 7 
per cent on capital stock indicate that the greatest capital burden· is in
curred by the small elevators. These elevators were all organized to'take 
care of larger volumes than they are now getting, with the result that 
they are at present overcapitalized. This situation would indicate the ad
visability of reappraisal of 'assets. Undoubtedly the plants are worth less 
under present conditions than at the time they were built and a valuation 
based on replacement costs today, less depreciation, would bring them in 
closer line with earning power. With the value of stock marked down, they 
could more easily pay a reasonable rate on capital. 

,f""".TllOUSAND DOttA�S OR BUSHELS 
S50 

zoo �-----------�·• 
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Chart 13.-Grain dollar-volumes and grain bushel-volumes, 1926-27 to 1930-31. Based 
on Table 11. (Analysis of elevator grain operations by bushel-volume groups.) 
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It will be further observed that the greatest differences in income, ex
pense, etc., occur between Groups A and B and that the other differences 
are less marked. It would appear that elevators with small volumes could 
greatly strengthen their position by building up their dollar volume of 
business. If this is not possible with grain, it might be possible with side
lines. Later in this publication the various sidelines are compared as to 
demand and relative profitableness. 

This financial analysis is shown by years as well as five-year periods on 
Charts 9, 10 and 11, which are based on Tables 9a and 9b. Reasons for 
variations will be discussed under the respective analysis of grain and side
line business. It is the purpose of this section merely to present a picture 
of the business as a whole, grain being combined with sidelines on a dollar 
basis. 

Chart 12, based on Table 10, shows the interest burden by the various 
volume groups. Because interest is computed on capital investment, cash 
amounts paid or payable were not included in expenses. This is done in 
order to make the elevators more comparable and at the same time to sep
arate out the important item of expense. Chart 12 indicates that the 
greatest interest burden is carried by Group A and the next heaviest by 
Group B. These figures are obtained by totaling the interest paid by vol
ume groups and dividing by the actual number of businesses paying inter
est. Group A averaged $.015 per dollar of total sales with a high of  
$.017, and Group B averaged $.007 with a high of $.009. It  will be remem
bered that the smaller sized elevators also had the greatest capital stock 
burden on the basis of their volumes of business ( Chart 10) .  It would ap
pear, therefore, that the high cash interest item does not necessarily 
seem to be due to original undercapitalization. The high cash interest item 
is probably due to lack of volume and in some cases mismanagement. 
These two factors usually go hand in hand, because it is felt that small 
volume can support only a low paid manager. A more qualified manager 
in at least some of the cases could more than pay for himself by building 
up volume of either sidelines or grain and by more efficient handling of the 
business generally. 

The largest volume group has one elevator with an outstanding interest 
item of $.020 per dollar of total sales. This was caused by physical ex
pansion and was only temporary. 

Analysis of the Grain Business 

Beginning with this section, the discussion is based only on the last 
five years, 1926-27 to 1930-31, which it is assumed is of sufficient dura
tion to furnish the basis for the type of analysis involved. 

This section deals with the grain phase of the business, which is lim
ited to the operating practices having to do with the buying and selling of 
grain, including competition, price po1icy, grading, docking, weighing, 
protein, cleaning, hedging, storing and handling. As pointed out previ
ously, were it possible to separate storage and handling with a reasonable 
degree of accuracy, these would not have been included in the grain an
alysis but rather would have been included under the heading of additional 
incomes. 
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Chart 14.-Income and net income, per dollar of grain sales and per bushel of grain 
handled, 1926-27 to 1930-31. Based on Table 12. (Analysis of elevator grain operations 

by bushel-volume groups.) 
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Chart 15.-Stock dividends, computed at 7 per cent, per dollar of· gra-in sales and per 
bushel of grain handled, 1926-27 to 1930-31. Based on Table 12. (Analysis of elevator 

grain operations by bushel-volume groups.) 
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Chart 16.-Profit, per dollar of grain sales and per bushel of grain handled, 1926-27 to 
1930-31. Based on Table 12. (Analysis of elevator grain operations by bushel- volume 

groups.) 
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Chart 17.-Interest paid, per dollar of grain sales and per bushel of grain handled, 
1926-27 to 1930-31. Based on Table 13. (Analysis of elevator grain operations by 

bushel-volume groups.) 

In Chart 7 and Tables 7a and 7b, grain is shown to constitute on the 
average at least 85 per cent of the total business. 'l'he analysis of the grain 
business, the ref ore, is of primary importance from the1 point of view of 
volume of business._ In the previo-µs section, the business was discussed 
from the point of view of dollars of sales in order to include sidelines. 
In this connection, as has already been pointed out� it seemed advisable to 
attempt to eliminate annual price differences by multiplying bushel vol
umes for each grain by the average ten-year South Dakota prices. · Now, 
in order to eliminate all possible variations due to price changes, grain in 
this section is analyzed solely on the basis of the bushels handled. 

One reason for presenting Tables 11 to 13, pictured in Charts 13 to 
17, is to bring out the similarity of the grain-business totals of income, net 
income, stock dividends, economic profit and interest paid on the per dollar 
and the per bushel basis, and thereby make an easy transition from an
alysis on the dollar basis to that on the bushel basis. These tables are 
summarized in the following tabulation . 

0 
QI : "' 

Av. grain E! Q, 
O QI 

.... ..ci handled Income Net income Profit Interest paid = = � ;  - o  0 "'  
Bus. Per $ Per bus. Per $ Per bus. Per $ Per bus. Per $ Per bus. >t.!5 olZ 

( $) ($) ($) ($_) ($) ($) ($)  ($) 
A 60 58 62 .083 .073 -.017 -.014 -.036 -.031 .017 .015 
B 37 142 148 .062 .060 .010 .011 .003 .004 .007 .006 
c 1 6  237 238 .052 .050 .017 .017 .010 .011  .003 .003 
D 9 31 6 350 .054 .049 .020 .018 .014 .013 .001 .001 
E 6 452 465 .054 .052 .025 .024 .020 .021 .005 .006 

The above summary also serves the important function of introducing 
the relations of average income, net income and profit to average bushels 
handled. These relations are shown in simplified form in the following 
tabulation which indicates the change effected in the grain business with 
the indicated increase in grain volume. 

Change in Change Change in Chance 
av. bushels in income net income in profit 

Group changes handled per bus. per bus. per bua. 

(Bus) ( $) ( $ )  ($ )  
From A t o  B ----------------

r 
-.013 

f' f" 
From B to C ---------------- 90 -.010 .006 .007 
From C to D --------------�- 1 12 -.001 .001 .002 
From D to E ---------------- 1 1 5  +.003 .006 .008 
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It will be observed that the greatest change in all cases occurs between 
Group B and A. In other words, it is especially important that the small 
elevators, falling below 100 thousand bushels on the average, do everything 
possible to increase their volumes. Increases in volume from the 200 thou7" 
sand to the 300 thousand group appear to result in a decided gain but not 
nearly so great an advantage as from the 100 thousand bushel class to the 
200 thousand bushel class. It will be observed also that the advantage of 
the last class over the one preceding is much greater than the 300 thousand 
bushel class over the 200 thousand bushel class. 

Expenses in Handling Grain 

Bell ( 1 ) 4, using grain costs as total costs less extra costs due to side
line handling, found in the case of 60 cumulative records of some 24 Mon
tana farmers' elevators for the crop years 1925, 1926 and 1927 that grain 
costs exceeded 6 cents per bushel for farmers' elevators handling less than 
100 thousand bushels, 3.8 cents for 200 thousand bushels and 2 cents at a 
volume of 500 thousand bushels or over. 

·Benton and Peightal (2) , using total elevator costs from elevators de
riving 89 per cent of their income from grain, found in the case of 422 
cumulative records from 16 to 100 individual elevators for the 1919 to 
1925 crop years that costs amounted to 5.99 cents per bushel for farmers' 
elevators handling between 50 and 100 thousand bushels, and 2.64 cents 
per bushel for 300 thousand bushels or over. 

Price and Arthur ( 12 ) ,  using total elevator costs, found in the case of 
109 elevators in the Minneapolis-Duluth grain marketing area in 1922-23 
that the range in costs per bushel was from 1.7 cents· to 13.0 cents, averag
ing 4.7, and that 100 elevators, or 90 per cent, had costs from 2 to 9 
cents. These authors pointed out that these figures implied · great oppor
tunities for better economy in organization and management. 

Price and Rowe ( 13 ) ,  using total elevator costs, found in the case of 50 
Minnesota elevators, including those which handled principally feed 
grains as well as those handling principally wheat, in 1925-26 that the 
range in costs per bushel was from 2 to 13 cents, and averaged 4.3 'cents,. 
that elevators in the corn and oats section had lower costs, 24 elevators in 
the southwestern part of the state having costs which ranged from 2 to 7 
cents per bushel while the 26 elevators in the other sections ranged from 
3 to 13 cents per bushel. Eighty-four per cent of all the elevators had 
costs of less than 6 cents with the most common costs from 2 to 4 cents. 

Kuhrt's ( 10)  figures for two years supplemented by unpublished figure,;; 
covering two additional years, prepared under the direction of E. J. Bell� 
Jr., who continued the work done by Kuhrt, indicated the following ex
penses for handling grain based on 277 records from 40 to 85 elevators in 
the spring wheat area of Montana, North and South Dakota and Minne
sota, covering the period 1925-26 to 1928-29 inclusive : Seventeen records 
with under 50 thousand bushels, an average expense per bushel for han
dling grain of 12.02 ; 51 records between 50 and 100 thousand bushels, 7.30 
cents ; 64 records between 100 and 150 thousand bushels, 5.04 cents ; 55 rec
ords between 150 and 200 thousand bushels, 3.95 cents ; 34 records between 
200 and 250 thousand bushels, 3.67 cents ; 17 records between 250 and 300 
thousand bushels, 3.06 cents ; 20 records between 300 and 350 thousand 

4. Reference is made by number to Literature Cited, page 89. 
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bushels, 2.80 cents ; 8 records between 350 and 400 thousand Lushels, 2.31 
cents, and 10 records with over 400 thousand bushels, 2.58 cents. Grain ex
pense was separated from sideline and service expense on the estimated 
division of total expense chargeable to each phase of the business. 

Donaldson and Hemphill ( 5 ) ,  considering grain and sideline costs divid
ed on the basis of dollars of sales, found in the case of 40 records from 20 
Colorado winter-wheat elevators for the crop years 1929 and 1930 that 
grain costs would likely be more than 5 cents and may be as much as 13 
cents per bushel for 100 thousand bushels or less. In this study the au
thors recommended a minimum volume of 175 thousand bushels with a 
desirable volume of upwards of 300 thousand bushels. 
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Chart 18a.-Relation between volume handled and per bushel expense of handling 
grain, for five years, 1926-27 to 1930-31 • 
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Chart 18b.-Relation between volume handled and per bushel expense of handling 
grain, for four years, 1927-28 to 1930-31. 
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Chart 19.-Dollar distribution of expenses in handling 100 bushels of grain, 1926-27 
to 1930-31. (Analysis of elevator grain operations by bushel-volume groups.) 

Net returns from grain operations are dependent upon trading incomes 
and the expenses involved. With large volumes, expenses are subordinated 
to income, but with seriously curtailed volume in any year the maintain
ing of expenses at a minimum is of primary concern. In order to insure 
greatest returns to the grower, it is necessary to keep expenses at a mini
mum at all times, consistent with efficiency of operation. 

Grain expense per unit, as pointed out under tests of effectiveness, 
provides a measure by which one elevato·r may be compared with others 
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in the same volume group, and includes only such estimated expense as 
would conceivably be borne if only grain was handled. 

The most common grain expense of elevators handling less than 100 
thousand bushels was more than 6 cents and less than 8 cents per bushel, 
while the mode for all other volume groups together with the total of all 
volumes fell in the class of more than 2 cents and less than 4 cents per 
bushel . 

Chart 18a presents an expense-per-unit curve based on 128 records for 
the five years, 1926-27 to 1930-31, and Chart 18b presents the same curve 
based on 104 records for four years, omitting the 1926-27 year. Both of 
these curves are constructed on group average values which are shown alc. 
crosses. In addition to indicating the general tendency these charts show 
variation from that tendency. Each dot repre3ents the volume and ex
pense per bushel for one elevator for one year. Chart 18a includes a 
greater number of elevators with high grain expenses in the small volume 
group. This is caused by several elevators being forced into the group 
average because of the 1926-27 crop failure. On the other hand, Chart 18b 
includes a very good year, 1927-28, but does so in such a way that it af
fects the results but little because the items are not concentrated in the 
interval of greatest change. It will be observed that expenses decrease 
rapidly as volume is stepped up in the lower volume groups and decrease 
much less rapidly thereafter. These charts are significant in that they 
point out the disadvantage the smaller sized elevators have in trying to 
meet competition with expenses per bushel so high. 

In Chart 19 (Table 14 ) ,  dollars of expense incurred in the handling of 
100 thousand bushels of grain are shown distributed by bushel-volume 
groups for the complete five-year period. The construction of the chart is 
self explanatory. The greatest decrease in expense with increase in vol
ume occurs in the case of salaries and the next in the case of deprecia
tion. Other items which decrease to a less degree with increase in volume 
are , in order of importance, insurance and bonds, taxes and rents, miscel
laneous,  and repairs and renewals. The following tabulation taken from 
Tahle 14, indicates the percentage change in each item as compared with 
the group preceding. 

Per cent change in expense items 
From From From From 

Item A to B B to C C to D D to E 

( % )  
Total expense ------------------------------ -39 

Salary --------------------------------- -48 
Extra _ help ---------------------------- +28 
Depreciation --------------------------- -43 
Insurance and bonds -------------------- -46 
Taxes and rents ------------------------ -47 
Light, heat and power ------------------ -40 
Auditing and bookkeeping -------------- -40 
Repairs and renewals ------------------- -21 
Printing and supplies ------------------ -42 
Directors and secretary ----------------- -58 
Markets ------------------------------- -37 
Advertising ---------------------------- -50 
Miscellaneous -------------------------- -38 

Thousand bushels change in average 
bushels handled ---------- -------------- �6 

( % )  
-29 
-36 
-30 
-24 
-36 
-17 
-10 
-10 
-47 

0 
0 

-30 
-25 
-41 

90 

( % )  ( % )  
- 8 -10 
-12 - 7 

+21 -18 
-10 -28 

+ 4  0 
-21 +16 

+5o -27 
-47 -1 1 

+50 -27 
-36 -89 
-10 -67 
-57 0 

0 +5o 
-1 4  - 9 

1 1 2  1 15  
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Table 15 indicates the percentage distribution of grain expense items, 
showing that managers' salaries ranging frpm 28 to 40 per cent, depreci
ation ranging from 12 to 17 per cent and extra help ranging from 5 to 18  
per  cent are outstandingly important, and that the other items all are 10 
per cent or less of the total. 

1. Managers' Salaries.-IThis item refers to estimated amounts paid for 
management in the grain business. In most of the elevators this work is 
done by one man, but in some organizations where there is more than one 
house and the houses are widely separated or the work is departmentalized 
the work is done by two men. Managers' salaries constitute the largest 
expense item. It will be observed in the summary tabulation that it de
creased 46 per cent between the A group and the B group, by 36 per· cent 
between the D and E group. It may be assumed that expense per bushel 
for management decreases until the time of the manager or managers is 
fully used ; also that the expense per unit continues to decline even afte1· 
extra labor is required but at a slower rate. 
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Chart 20.-Relation between volume handled and manager's salary charged to grain 
operations, for four years, 1927-28 to 1930-3 1. 
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Total managers' salaries for the four years, based on 104 records for 
1927-28 to 1930-31 are shown on Chart 20 as they are related to volume. 
The straight line is based on group average salaries and volumes, which 
are designated by crosses. It will be observed that this curve of total sal
aries runs opposite to the per-bushel expense figures. Total salaries are 
largest for the large volumes while the small elevators pay most to handle 
each bushel. Salaries seem to go up from about $2,000 .at 100 thousand
bushel volume to $3,500 at 425 thousand bushels. There is probably a ten
dency for the managers' salaries to increase as business grows and to off set 
to some extent the lower wages paid for helpers. Attention is again called 
to the deviations as well as the central tendency. Dispersion is especially 
noticeable in the higher volume groups. Careful investigation and judg
ment in employing management is necessary to efficient operation. Some 
managers are high priced at $1,200 while others are relatively cheap at a 
much higher figure. 

2. Extra Labor.--.This item refers to the estimated amount paid for 
handling grain in addition to the managers' salaries. It increases between 
Groups A and B and between C and D, and decreases between B and C, 
and D and E. This would indicate, no doubt, that in the former two caseR 
the time of the manager and other regular labor is used more fully than in 
the latter two cases. 

This item is closely related to management expenses ; in some estab
lishments the second of two men is designated as a second manager and in 
others as second man. It probably comes down to a consideration as to 
the degree of indispensability considered in terms of year-around em
ployment. Combining both management and extra labor, there is a close 
resemblance to the management relationships of expense per bushel to 
volume. Combined expense per bushel declines rapidly to about 250 
thousand, when it tends to maintain itself without change until about 
350 thousand bushels, when a moderate decline is again in evidence. Dif
ferent rates paid the extra help from that paid for management must be 
taken into consideration ; also that extra labor is in many cases only an ex
pense during the season of greatest grain movement. In short years the 
extra labor expense is one of the first to be curtailed or eliminated. 

Benton and Peightal (2) found that management and labor averaged 
47.4 per cent of the total elevator expense in 1919-20 to 1925-26 and that 
elevators handling the larger volumes of grain employed labor more ef · 
ficiently. Sales per one dollar of management and labor expense were 
$43 for those handling 50,000 to 100,000 bushels and $88 for those han
dling over 300,000 bushels of grain. 

Unpublished summaries of the cooperative Regional Spring Wheat 
Area Study based on 328 records in 1924-25 to 1928-29 from Montana, 
North and South Dakota and Minnesota, prepared by the federal Division 
of Cooperation indicated that management and labor constituted 4.3.8 per 
cent of total elevator expense, with 43.0 as low in 1925-26 and 45.0 per 
cent as high in 1927-28 ; 42.9 per cent of total expense for handling grain 
only was indicated for the same item for 1925-26 to 1928-29. The figure 
for grain only was based on 278 records, and the division of expense was on 
the basis of estimated time spent on grain, sidelines and services. 

3. Depreciation.-This item is made up of the amounts set aside as re
serves for depreciation of plant and equipment estimated chargeable to 
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grain. The auditors' figures on depreciation were taken except in cases 
where more than one year were combined or in cases where depreciation 
was not shown for particular years, in which cases the year previous and 
the year following together with changed physical assets determined the 
amount charged. Depreciation in four out of the seven groups constituterl 
the second highest expense item, ranging from $380 to $2,894. Deprecia
tion per bushel decreases very rapidly with increased volume up to about 
200 thousand bushels, beyond which the decrease per bushel continues only 
moderately. Putting it in another way, building and equipment expense 
per bushel tend to decrease rapidly with expanding business up to the 
point where additional equipment and building must be provided. 

On Chart 21, based on 104 records for four years, total depreciation is 
shown to be about $500 at 40 thousand bushels, about $1,000 at 140 thou
sand bushels, $1,187 at 238 thousand bushels, reaching high at $1,612 at 
350 thousand bushels, after which it turns slightly downward. 

4. Insurance and Bonds.-All grain insurance and bond expense were 
charged in this item. In cases where premiums had been paid for morf'. 
than one year, this amount was divided if possible. This item tends to de
crease hecause stocks of grain' on hand form a smaller proportion of the 
total business when volume is large. 

5. Taxes and Rents.-Included in the item of taxes are the estimated 
amounts paid on assessed valuations of plant and equipment and other 
property which were used in the grain business and also the estimated 
taxes paid upon stocks of grain. Federal income taxes were not included. 
this item being considered a deduction from surplus. Rents paid for ele
vator sites, plants or other buildings, having to do with the grain business, 
were included in this expense item. 

6. Light, Heat and Power.-In this item are the estimated grain ex
penses of heating and lighting the elevator plant and the expenditures for 
power either in the form of electricity for motors or in fuel for engines. 
Variations in this item as between elevators are largely due to the differ
ences in volume of grain handled, to whether cleaning was done, and to 
rates for electric power, or to the quantities of fuel used in engines and 
the prices paid for it. Some differences are also caused by variations in 
efficiency of motors and engines and other elevator equipment. In recent 
years there has been a noticeable increase in the number of elevators 
which have increased their use of electric power through the installation 
of motors for general and special power purposes. Electricity and gasoline 
costs tend to decrease slightly with larger volumes because there is less 
starting and stopping and more efficient utilization of motors and engines. 

7. Auditing and Bookkeeping.-In this item is included principally the 
estimated expense of auditors' services in preparing audits, reports and in
come tax statements estimated chargeable to grain. In a few cases, wages 
paid to bookkeepers were included. Variations in this item as between ele
vators come about through differences in the extent of employment and 
rates paid to auditors and bookkeepers. 

8. Rep,airs and Renewals.-This item includes all expenses for repair3 
and renewals to plant and equipment estimated to be used in the grain 
business. Variations are due to such factors as size and condition of ele
vator plants and equipment, volume of commodities handled, and avail
ability of time and money for the repairing of physical properties. 
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9. Printing and Supplies.-This item is made up of expenditures for 
both office and elevator supplies, including stationery and postage, office 
forms, car liners, oils and greases, and other similar items. Variations 
in this expense as between elevators may be attributed to such factors as 
volume of business handled and types of bookkeeping systems used. 

10. Directors and Secretary.-This item includes fees paid to boards 
of directors and secretaries. Elevators in satisfactory financial condition 
pay such fees more frequently than those in financial difficulties. 

1 1. Markets.-In this item are jncluded the expenses of price-quoting 
services such as the Grain Bulletin, and telegraph and telephone reports. 
Variations in this item are caused by differences in the extent to which 
various types of market-news-quoting services are used, in the use of long 
distance calls to markets, etc. 

12. Advertising.-This item includes all expenditures paid for adver
tisements in newspapers, together with the amounts paid for such miscel
laneous items as calendars, mementoes, etc. 

13. Miscellaneous.-In this item are included expenditures such as do
nations, convention expense, and small items which could not be included in 
the other general classifications. 

14. Interest.-In this item are included all amounts paid for the use of 
borrowed funds. It does not include dividends paid on capital stock. As 
previously pointed out, interest has not been included with other expense 
items but considered as a separate item. Chart 12 (Table 10)  shows foe 
various interest amounts per dollar of total sales by bushel-volume groups. 
Chart 17 indicates the interest paid per dollar of grain sales and per bushel 
of grain handled by bushel-volume groups, and shows the greatest amounts 
for the small volume group. The small-volume elevators might conceiv
ably h:;i.ve a high interest charge because of poor management in some 
cases caused by the feeling that the management was as good as could be 
supported by the volume. On the other hand, interest paid for operating 
funds might be proportionately greater for small-volume elevators because 
such elevators often retain ownership to a larger percentage of the total 
grain handled than larger businesses. These large-volume elevators us
ually accept more grain for stomge than they can keep in the house and 
are forced to ship and sell a part of it, which provides a source of funds 
for offsetting interest which small-volume elevators may not enjoy to the 
same extent. 

Net Income From Handling Grain 
Net income consists of the difference between income and expense. 

Expense per bushel was discussed in the previous section. In presenting 
data on net income pe:r bushel in this section, the need for a separate an
alysis of income per bushel is obviated, and the material which could have 
been discussed under the latter heading will be taken up in connection 
with net income. 

The most common net income from grain trading by elevators han
dling between 300 and 400 thousand bushels was more than 2 cents and 
less than !. cent. All other volume groups, together with the total of all 
volumes, had less than 2 cents per bushel net income as modal. 

Charts 22a and 22b, based on 128 and 104 records respectively, show 
the relation between volumes handled and net income per bushel from 
handling grain. The curves were again drawn on the basis of group aver-
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Chart 22a.-Relation between volume handled and net income per bushel from handling 
grain, for five years, 1926-27 to 1930-31 • 

.f"°iCE/'ITS 
8 ...._--+�-t-�-t-�t----t�-t-�-t-�-i----,�-;-�-t-�-i----,�-1-�-t-�-r------i-----,-;-�-t---1 

Chart 22b.-Relation between volume handled and net income per bushel from handling 
grain, for four years, 1927-28 to 1930-31. 
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Chart 23.-Percentage distribution of total grains based on pounds handled, 1926-27 to 
1930-31. Based on Table 16. (Analysis of separate grain operations.) 

ages which are shown by crosses on the charts. Chart 22b differs from 22a 
in that the former considers only four years, 1927-28 to 1930-31, while the 
latter includes 1926-27 in addition. Chart 22b was constructed with a view 
of avoiding the extreme variation in the lower volume group caused by the 
inclusion of elevators which ordinarily handle comparatively larger vol
umes but which had low average volumes because of the crop failure of 
1926-27. Emphasis should again be placed on the amount and extent of 
deviation from the central tendency and reliance placed upon the values 
expressed by the curve only as a tendency from which there is consider
able deviation. For example, in Chart 22b, while the deviation of some 
cases from the curve, in the interval between 50 and 100 thousand, is rela
tively small, at the same time we also find some extreme variations. The 
same reasoning obtains in the 100 to 200 thousand-bushel groups. When 
we get to the 300 and 400 thousand groups, the number of cases become 
materially less and the curve is drawn to try to accommodate the average 
point in both classes, necessitating that much more emphasis be placed on 
the individual case values instead of those expressed by the curve. 

Chart 22b indicates that net income increases rapidly ·to about the 100 
thousand bushel point, then less rapidly until the 300 thousand bushel-vol
ume is reached. It indicates a net income of zero at 100 thousand bushels, 
l Vz cents at 200 thousand bushels and 2 cents per bushel at 300 thousand. 
There are relatively too few observations over 300 thousand bushels from 
which to draw definite conclusions. For this reason the curve is broken in 
the last two volume groups. A similar curve, unpublished 'to date, con
structed by the federal Division of Cooperation from figures collected in 
the cooperative regional study shows a moderate downward tendency 
after 270 thousand bushels. The curve referred to relates volume handled 
to net per bushel profit or loss from handling grain for a group of farm
ers' elevators in the spring wheat area for four years, 1927-28 to 1930-31. 
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Chart 24a.-Net income per bushel from the various grains, 1926-27 to 1930-3 1. 
Based on Table 17. (Analysis of separate grain o·perations.) 

The curve is based on 277 observations, and an estimated division of ex
penses on the basis of amount of the total chargeable to each phase. This 
curve indicates that the net per bushel profit at 100 thousand bushels was 
zero dollars, at 150 thousand bushels $.013, at 200 thousand bushels $.017, 
reaching a high of $.020 at 270 thousand bushels after which it curved 
downward so that at 300 thousand it was $.019 and at 400 thousand $.016. 
As in the case of the South Dakota sample the regional sample did not 
have many observations in the large size groups. It had 41 cases out of 
the 277 or 15 per cent above 300 thousand bushels and the state study _had 
15 cases out of 128 or 12 per cent. A few extreme cases in either study 
might greatly influence the direction of the curve. It may be assumed 
that every elevator business set-up may finally reach a size beyond which 
added volume would either not increase returns or actually decrease re
turns per bushel . 
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Chart 24b.-Net income per bushel from grains handled with a positive net income, 
1926-27 to 1930-3 1. Based on Table 17. (Analysis of separate grain operations.) 

The summary tabulation on page 28 recognizes that the rate of increase 
from 300 thousand bushel-volume class to the class over 400 thousand was 
greater than is shown in Chart 22b, also that the rate of increase in the 
summary was less from the 200 thousand to the 300 thousand-bushel class. 

Chart 23 (Table 16)  indicates the percentage distribution of total 
poundage of grains handled during the five year period, 1926-27 to 1930-31 
and shows that wheat and durum averaged about 70 per cent of all grain 
handled. While this distribution is on a poundage basis which would not 
weigh lighter grains heavy enough, it indicates that wheat and durum are 
outstandingly the most important grains handled. It is because of this 
fact, together with the fact that the combination of grain ran very uniform, 
that the analysis in this study on the basis of volume groups has been es
pecially justified. 

Chart 24a (Table 17)  consists of figures on net income per bushel for 
the various grains during the five-year period. It will be observed that in 
most cases a loss was taken in the first year of the five, the one exception 
being negligible. Without exception the second year was . profitable. It 
was a year of large crops. The other years consisted of more or less nor
mal marketings, figures of which are pointed out in an earlier section. In 
these other years, wheat and durum, together with corn, took a loss on the 
average, while flax, oats and rye had profits as well as losses. 

The greatest average positive net income is shown in the case of flax 
( Chart 24a ) .  This is due in no small degree to the fact that flax may be 
sold "to arrive" in small lots. 
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Chart 24c.-Net income per bushel from grains handled with a negative net income, 
1926-27 to 1930-31. Based on Table 17. (Analysis of separate grain operations.) 

The next best average positive net income was in the case of oats. The 
fact that this grain was handled only in limited quantities and that there 
was considerable local demand, makes it possible to handle them on a fairly 
definite margin over purchase price. 

Barley shows some positive net income as an average for the period. 
This was due no doubt to the reasons given for oats and the fact that there 
was enough handled to make some effective hedging possible. On the other 
hand, losses are no doubt often incurred because of the desire of the ele
vator to pay up for barley, even though sufficient quantities are not 
handled to enable the elevator to sell well in the market. 

The loss in the case of corn might easily be caused by the fact that the 
amounts handled were too small to make it possible to take advantage of 
protection afforded by hedging. The method used in allocating expenses 
to the different grains in · this study might account for some of the varia-
tion. 

There are many reasons why the handling of wheat and durum might 
have shown a loss in four out of five years. In these cases, protection from 
hedging was possible. The fact that wheat and durum were not hedged as 
perfectly as practical accounts for a part of the loss, especially in the light 
of uncertain and declining markets. Some losses were sustained also in 
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the untimely selling of grain which was high in protein or high in test 
weight. 

Chart 24b (Table 17) shows average annual and five-year average net 
income per bushel from grains handled only with a positive net income, 
while Chart 24c (Table 17) shows the same averages of net income per 
bushel from grains handled with only ,a negative net income. It wili be 
observed that there were cases in which positive net incomes were made in 
all years, which .implies that even under adverse conditions all grains are 
handled with a positive net return. The figures on the chart indicate the 
number of cases. It should be stated that these cases were annual aver
ages by grains without respect to elevators. For example, wheat might 
have been handled at a profit and oats at a loss by the same elevator in 
which case wheat would be included with positive net incomes and oats 
with negative net incomes. The margin taken on .one grain as comparerl 
with another, together with the method used in distributing expenses 
would be factors which would tend to cause a degree of non-comparability_ 
but it is reasonable to assume that the figures in Charts 24b and 24c are 
indicative of the situation. Greatest profits per bushel were made in flax 
and at the same time greatest losses. Flax which was not sold "to arrive" 
would take either wide gains or wide losses. The annual averages of the 
other grains were fairly uniform in both positive net income and negative 
net income, with rye being most out of line both with a great positive nei 
income and a greater negative net income. 

Operating Pratices Which Affect Grain Income 

Incomes and net incomes from handling grain are affected by the ef
ficiency with which a number of operating practices are carried out. Among 
these, the most important are buying-selling-hedging, storing, handling 
and cleaning. Data for these operations were taken directly from audit 
reports and reduced to a per bushel basis. They are shown in the following 
tabulation : 

Total and 
weighted 
average 
1926-27 
1927-28 
1928-29 
1929-30 
1930-31 

Net grain 
Av. income 

bushels per 
handled bushel 

(Thous. $) ($) 

146 .001 
62 -.020 

236 .035 
166 .002 
118 -.002 
149 -.010 

Buying
selling
hedging 

Per 
Total bus. 

(Thous. $)  ($ )  

219  .012 
11  -.007 

248 .040 
50 .012 
40 .013 
10 .003 

Storage* 
Per 

Total bus.t 

(Thous. $) ($) 

118 .006 
14 .009 
16 .003 
19 .004 
27 .009 
42 .011 

Handling 
Per 

Total bus. 

(Thous. $) ($) 

22 .001 
2 .002 

10 .002 
3 .001 
3 .001 
3 .001 

* Item includes only amounts as paid by growers for storage. 
t Per bushel on basis of total bushels handled. 

Screenings 
Per 

Total bus. 

(Thous. $) ($) 

55 .003 
4 .003 
9 .001 

21 .005 
16 .005 

6 .002 

The net grain income per bushel may be accepted as an independent 
measurement of effectiveness of grain trading, but buying-selling-hedg
ing, storage, handling and cleaning are not independent measurements but 
rather interdependent, and must be so considered. 
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Buying and selling are combined with hedging, because losses and 
gains in actual trading are largely off set by gains and losses in hedging 
transactions. In the case of storage, the returns from operations, as showr: 
above, constitute only a partial picture ; the other part consists of hedging 
the stored grain which is shipped and sold prior to purchase, involving as 
it does, some loss or gain due to spreads between cash and futures, beside� 
requiring extra time and expense in making out storage tickets and keep
ing storage records, placing of future trades, etc. The time and expense 
necessary, together with the fact that information was not available to 
enable computed daily "long" and "short" records to check out sufficiently 
accurately, has made it impractical to attempt to separate hedging opera
tions from related operations for many of the elevators. Handling is al
most entirely a part of selling, there being a very small proportion of the 
grain redelivered to patrons or consigned for the account of others in the 
case of the elevators in the study. Cleaning is also primarily a part of sell
ing in that it results in a higher local net price for grain, the result of sav
ings in freight on dockage and the conditioning of the grain shipped. It 
is therefore impossible to set up cleaning as an independent item, it being 
impractical to try to determine the amount of the increase in price due to 
cleaning. Screenings which are the by-product of cleaning are included 
with the grain business in this study. 

Competition and Buying Practices 

Incomes from grain are to a large extent influenced by local competi
tion and buying practices, including price policy, payment for protein, 
grading and docking. 

Competition.-All the elevators in the study had competition from 
elevators located in near-by towns. Competition in the same town, accord
ing to the records enumerated for 21 elevators in the study, was as follows : 
No competition four cases, one competitor 12 cases, two competitors five 
cases, three competitors one case and five competitors one case. These com
petitors consisted of 22 line houses and eight independently owned houses. 
There were no track or mill-buyer competitors. Three managers reported 
that their competitive situation did not cause them any concern, seven re
ported that there was a moderate degree of competition, and twelve report
ed the competition to be keen. 

A cooperative elevator which is operating at comparatively low unit 
costs, getting its proportionate share of the local business and having a 
manager who knows how to judge grain values, should have little fear of 
competition. Possible exceptions to this might be competition from : 
( 1 )  A line company, which pays higher than market price at one of its 
stations, absorbing the loss by excessive profits at other stations ; ( 2 )  A 
line company which enjoys certain economies associated with large-scale 
elevator business, such as the opportunity to hedge more closely on the 
basis of a composite of all the reports from its many stations, etc. ; ( 3 )  A 
line house, subsidiary to a mill firm which is willing to pay for milling 
quality at selected points. Competition in local grain buying rests primari
ly on costs per unit, the grain being sold on a competitive basis by prac 
tically all types of elevator ownership. 
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Price Policy.-The following tabulation, based on reports by managers, 
indicates the extent to which prices paid are over "card.m 

1926-27 1927-28 
Grain Total Card le 2c 3e 4e 5e 6-Se Total Card le 2e 3e 4e 5e 6-Se 

Wheat 20* 6 2 2 7 24t 4 5 4 1 6 2 
Durum 13'.t 8 1 3 22+ 5 3 3 2 2 5 1 
Barley 17 10 3 1 1 23 4 2 8 3 3 2 1 
Flax 19 13 1 1 2 20 7 1 4 2 2 1 3 
Oats 1 5  12  1 1 21  9 1 9 1 1 
Rye 16  14 1 21  11  2 5 2 

• One case under card. 
t One case 15c, and one "as high as 20c." 
t One case "as high as 20c." 

Of the 20 managers reporting in the case of wheat in 1926-27 this 
tabulation indicates that six paid card, one paid 1 cent over, two paid 2 
cents over, etc. Paying more than card does not necessarily imply that the 
elevator is paying more than the grain will bring at the market, wherea� 
it does imply that elevators, especially in the same area, are operating on 
different margins, provided grading and docking are accurately done. The 
overpayments in the cases of wheat and durum are largely due to the extra 
value obtained because of protein and other quality factors, which are not 
reflected in grade. A less amount over card is paid in the case of barley than 
wheat and durum because quality barley has not demanded the premium 
that quality wheat and durum ordinarily have. In special cases where vol
ume was sufficient and quality high a premium was paid for malting bar
ley. On the other hand, a moderate overpayment is, in some few cases, 
made possible because barley is sold locally at a price which may approxi
mate the price of shipped-in grain. Most of the oats and rye are purchased 
at card. Occasionally some overpayment is made in the case of the minor 
grains in order to handle a sufficient volume of these grains to make 
handling worth while, considering binning and loading in carload lots. One 
elevator in a town may try to get most of a particular grain during the 
entire season or merely to get enough for a car in anticipation of loading 
out. 

Elevator managers must estimate what income is necessary to meet 
their total costs for all operations and then adopt margins to cover, degree 
of curtailment of expenses considered. This may even be done by paying 
more for some grains than they will net to the elevator when sold, in the 
event other grains are being purchased at less than value. The principle 
of overpaying some and underpaying others, it must be admitted, is fun
damentally wrong. A farmer marketing mostly wheat of high protein con
tent in years when premiums are substantial is not being treated entirely 
fair if at the same time other farmers, who are marketing some of the 
other grains, are getting more than their grain is worth, even though 
total costs are being met, all operations considered. 

Some overpayment of card prices may be justified in the event that the 
"card" reflects a larger margin than is necessary to take care of freigh1 
and handling, in cases when additional amounts might be netted due to 

5. "Card" prices are local-station quotations sent out to subscribers by a market re
porting agency ; grade prices are based on the terminal "to arrive" quotations from which 
has been deducted an operating margin to take care of .local and terminal handling charges. 
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reduced freight on increased sized shipments of minor grains, or in th� 
event that it is possible to mix out so as to raise grades. 

Grading.-Overgrading is practiced to no little extent. This fact is 
brought out in the following tabulation which is based on reports by 
managers. While too much weight can not be placed on accuracy of verba] 
reports, these figures are nevertheless indicative of the situation. It wil " 
be observed that 15 to 20 operators graded as follows : Six overgraded 
wheat and five durum in 1926-27 and eight overgraded wheat and seven 
durum in 1927-28, overgrading one-half to five grades. 

1926-27 1927-28 
Grain Total 0 112 1% 3 Total 0 112 

Wheat 19 13 2 2 15 7 1 5 2 
Durum 17 12 1 2 16 9 3 2 2 
Barley 16 12 1 1 15 12  1 1 1 
Flax 14* 12 1 13 1 0  2 1 
Oats 16 13 13 2 1 7 3 
Rye 1 5  1 3  11 11  

* One over 5 .  

Overgrading results in selling a smaller quantity of high grades than i.s 
purchased. Assuming that weighing and docking are done accurately and 
competitive prices are paid for grade and premium, elevators can not stay 
in business long if overgrading is practiced to any considerable extent. 
Audit records of elevators in the study bear out this statement. 

Much of the overgrading is due to the fear of losing patronage. Un 
less some adjustment is made by the operator in weights, dockage or 
prices, overgrading will eventually prove disastrous to the elevator. Such 
adjustments are always unfair and discriminating as between patrons. 

Another reason for overgrading is to eliminate the necessity of too 
careful grading and at the same time not to cause any dissatisfaction on 
the part of the farmer. Still another reason is a relative lack of ability to 
judge grain grades. Grading of grain requires a considerable amount of 
judgment because of the number of characteristics to be taken into con·
sideration. Managers, generally, have the ability to do a fairly accurate 
job of grading. However, considerable difficulty is encountered at the be-
ginning of the marketing season before getting official terminal grading 
reports back on the first grain shipments. Many operators minimize pos·
sible losses due to this uncertainty by submitting samples to the terminal 
inspecting department when grain first starts to be delivered to the ele
vator, and then carefully testing each lot of grain purchased. 

Some raising of grades is possible in mixing but the opportunities 
along this line are very limited as a means of offsetting extensive over
grading. The field enumerator in the study was aware of some under
payments in connection with overgrading. Be�ause of the degree of com
petition at local points, however, it may be assumed that operators do not 
overcome a very great proportion of overgrading by lowered prices. 

Cooperative elevators which are handling appreciably smaller volumes 
than competitors are at a serious disadvantage. Operating on a smaller 
margin than necessary, the result of overgrading, is not the proper way of 
solving this problem. It may be a maiter of choosing between staying in 
business and doing the job at the lowest possible charge considering hon
est service, or going out of business. Staying in business might require 



46 BULLETIN 272 SOUTH DAKOTA EXPERIMENT STATION 

such measures to be taken as reorganizing with a view of reducing all 
possible capital handicaps, or conducting meetings and circulating printed 
matter to explain the real facts with a view of increasing volume and 
gaining, or at least maintaining, the loyalty of the patrons. Going out of 
business might require that the farmers in the community pay more for 
the marketing of their grain in the absence of competition than for the 
handicap due to small size. 

Docking and Weighing.-The data collected in the study do not lend 
themselves to any accurate measurement of the amount of over and under 
docking and weighing. Overages and shortages due to inaccuracies in 
docking and weighing could not be separated in weight statements. In 
many of the statements, these figures were either not given or not sepa
rated from screenings, grinding and sales of mixed feeds. Such inf orma
tion as is available indicates that inaccuracies in many cases are suffi
ciently large to materially affect incomes. 

The degree of inaccuracy in docking often depends upon the amount 
of foreign material. Operators are likely to underdock grain with ex
cessive amounts of foreign material and overdock grain which has little 
such material. 

The possibilities of errors in weighing are greatly minimized by inspec
tions by state officials. The experience of managers indicates that in ad
dition to this service, it is well for the operator to make frequent examina
tions between inspections to detect any maladjustments. 

Two undesirable aspects of deliberately grading, docking and weighing 
inaccurately are : First, it is unbusiness-like to try to balance one inac
curacy with another. Second, it results in inequitable payments to patrons. 
In order to eliminate the necessity of meeting competition of buyers who 
manipulate grades, weights, dockages, and prices, wholehearted support 
is required of board members and stockholders. 

Paying for Protein.6-A cooperative elevator's "profit" is primarily the 
grower's patronage refund, which considered with the scale payment de
termines the price to the farmer for his individual grain. Growers should 
get the highest possible price consistent with grain grade and quality if 
the cooperative method of grain marketing is fulfilling its complete mis
sion. 

The problem of paying for protein in years when it is a factor in th<' 
market is twofold. First, payment ought to be made to each farmer on 
the basis of his individual protein test insofar as practical. With one farm
er's wheat worth much more than his neighbors, and the wheat from one 
section different from that of another hauling to the same elevator, it is 
unfair to pay for all the grain on the same basis. Second, protein should 
be so handled that no loss will result to the elevator. 

Income from handling high protein wheat varies with elevators de
pending upon practices used. Payment on the basis of individual grow
ers' tests did not become a problem in South Dakota until about 1927. Of 
21 managers interviewed in 1928-29, eight stated that they tried to reflect 
protein premiums to individual growers, especially on lots of about 1,000 
bushels or more, seven stated they paid a station average, and six claimed 

6. For further information relative to the protein problem in marketing wheat, the 
reader is referred to the following publications listed under Literature Cited : 7, 10, 15, 16, 
17 and 19.  
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there was no problem or that they did not try to pay on the basis of indi
vidual tests. A check-up, however, on the protein variations of the eleva
tors which reported "no problem" did not substantiate their claims. 

Tables 18 to 20 indicate the relation for three years between protein 
content, considering test weight, and premium or discount and price re
ceived at Minneapolis for shipments of -spring wheat from South Dakota 
stations. These figures, as were also those in Tables 21 and 22, were de
termined by the Division of Cooperative Marketing, formerly with the De
partment of Agriculture, Washington, D. C. The following tabulation 
summarizes Tables 18, 19 and 20. 

Average for elevators 

Car lot Selling Test Protein Premium per bus.* 
Year Elevator tests price weight Average Range Average Range 

(No.) (No.) ($)  (Lbs.) (%) (%) (c) (c) 
1926-27 18 238 1.41 58.0 14.1 5.4 -0.4 34.9 
1927-28 20 1,142 1.37 58.6 12.0 1.6 +6.0 14.7 
1928-29 19 723 1.56 58.1 12.4 1.8 4.1 18.1 

* Premium or discount per bushel over prevailing Minneapolis future. 

Tables 21 and 22 imply the interdependence of protein and test weight 
as quality factors and indicate the much greater importance of protein as 
a quality factor than test weight. Test weight is recognized in the sum
mary tabulation but emphasis is placed on the protein factor. It will be ob
served in the summary that there may be a considerable variation between 
elevators in average protein content of the wheat handled. In terms of per 
cent of protein as tested, a range of 5.4 per cent is shown for the 1926 crop, 
1.6 per cent for the 1927 crop and 1.8 per cent for the 1928 crop. Varia
tions in tests reflected themselves in premium variations of 35 cents, 15 
cents and 18 cents respectively, for the three years. 

It was impossible to show the total variations within the stations be
cause different protein tests were mixed in the cars shipped. However, data 
on all individual tests were obtained in isolated cases. One elevator man
ager, who submitted 217 samples for individual growers in 1928, had a 
station variation of 1.6 compared with 1.8 as between the 20 elevators in 
the same year. 

Variation in payment for protein arises out of the need of millers to 
have wheat of a certain protein content in order to blend with other wheat 
to produce a uniform flour. Since the production of high protein wheat is 
usually more limited than that of low protein wheat, the for:rp.er often 
commands a premium because of its scarcity. In January of 1928, high 
protein wheat became very scarce at Minneapolis and premiums as high 
as 50 cents per bushel and over were paid for individual cars. On the 
other hand, premiums have been paid by millers, though not frequently, 
for low protein test, because they needed such test to obtain their uniform 
flour. In years when there is a sufficient supply of wheat with protein to 
meet the requirements of all millers, no premium is paid. High protein 
test milling wheat was sold at little or no premium in the fall of 1926 when 
supplies of such wheat were large. 

The term premium is used on the terminal market to mean the amount 
paid over the prevailing future price for a particular lot of actual wheat. 
While protein is the quality factor of greatest importance, as shown by 
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Tables 21  and 22, millers often pay premiums for wheat because of its 
test weight, its freedom from smut and its dryness. In fact, they pay for 
any factor, the supply of which is scarce and which they need in order to 
make a flour which is uniform. 

The managers who have tried to reflect protein premiums to their indi
vidual patrons have used the following method with variations, according 
to the information obtained in the study. 

1. They made a preliminary survey when the grain was ripe but be
fore it was harvested. Samples of wheat growing under different condi
tions in the area served by the elevator were sent to a testing laboratory. 
The reports on these tests then served as a basis for binning. 

2. Farmers were encouraged to hold back high quality wheat because 
( 1 )  during the heavy deliveries of grain, it is extremely difficult and fre
quently impossible for elevators to handle wheat of similar protein con
tent in special bins, and (2 )  frequently protein values are not established 
during the early marketing season at a· time when sufficient supplies of 
quality wheat are being marketed. 

3. Each load delivered by a grower was sampled and a composite 
sample made. This was placed in an air-tight container and sent to an 
official testing laboratory. 

4. Payment on the basis of grain grade was made at the time of deliv
ery. Final settlement for protein premium was made either after the re
port on the sample was returned, or, in a few cases, after the grain waf 
sold at the terminal and final protein test returned. 

While equitable returns to growers are of primary concern insofar as 
it is practical, the handling of high protein wheat by elevators in such a 
way as to incur no financial loss is also important. Managers of elevators 
in this study have been reflected from 50 to 100 per cent of the premium 
amount shown on the "card." The one manager who reflected 100 per cent 
lost on his protein transactions and stated he would reflect a less propor
tion of the value the next season. Seventy-five per cent is probably a safe 
average. 

The reasons for allowing a margin of buying safety are : 
1. Tests on samples, due largely to variations in moisture content, may 

be slightly higher than the tests of the same grain in carload lots when 
received at terminals. 

2. Mixing of different tests, which is so often necessary because of lim
ited binning space and in order to make up car-load lots, often results in 
losing part of the premium values. This is due to the fact that there are 
unequal changes in premium values between different percentages of test. 
For example, 1 ,000 bushels of No. 1 Dark Northern Spring, 11 % protein, 
at $1,200 and another 1,000 bushels of the same grade with 13% protein 
at $1,600 might sell at $2,800 if sold separately, but when mixed, form
ing a 12% protein test, sells for $2,750, resulting in a loss of $50 due to 
mixing. 

3. Hedging affords no protection against fluctuations in premium vai
ues. In years in which premiums are likely to be paid, high quality wheat 
must be specially binned and marketed later when it is assumed millers 
can not get all the quality needed. During the fall months sufficient 
amounts of high quality grain are usually marketed so that little or no· 
pr�mium need be paid, while later premiums may become an important 
consideration. 
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Grain Selling7 

The following will be discussed under selling grain : Cleaning, mixing
for grade, and marketing methods used. 

Cleaning.8-Cleaning grain makes it possible to keep dockage and for
eign material, and ship only the clean grain. Freight is thereby reduced 
and grain "conditioned." The screenings are in demand as feed for live
stock, especially if ground, and furnish an additional source of revenue 
to the grain business. Elevators which ship grain uncleaned get very little 
if anything for the dockage. The amount of grain cleaned varies from 
year to year, depending on the amount of grain and rate of delivery to 
the elevator and the amount of dockage and foreign material. 

The number of elevators out of the 26 which had an income from screen
ings were as follows : 15 for 1926-27, 14 for 1927-28, 22 for both 1928-291 
and 1929-30, and 20 for 1930-31. This is indicative of the extent to which 
cleaners were a part of the elevator equipment. 

Eleven operators out of 20 felt that clean grain brought a higher price
than dirty grain, while seven did not think so, and two expressed them
selves as not knowing. Out of the 26 elevators, those which had an in
come from cleaning seed for farmers were : Seven for 1926-27, eight for· 
both 1927-28 and 1928-29, fourteen for 1929-30 and twelve for 1930-31-
With one exception, the amount of seed cleaned was not great. 

All expenses incurred in cleaning are charged to the grain business in 
this analysis. As already pointed out, it is impossible accurately to meas
ure the advantages of cleaning, and thereby permit an analysis of clean-
ing operations not associated with the grain business. 

Mixing for Grade.-Fifteen of the 26 managers reported that they 
practiced some mixing. In almost all cases the mixing was done when 
loading out by mingling streams of grain from bins of different grades. 
Mixing was done chiefly for two reasons, ( 1 ) to dispose of inferior grain 
at a higher price, and (2 )  with a view of raising grade. Inferior grain in 
limited amounts were run in with regular grain to a point where it did 
not lower the grade of the regular grain. Grain which falls slightly short 
in making a grade is occasionally mixed to raise grade. For example. 
wheat slightly under the test weight for a particular grade might be 
mixed with heavier wheat to raise the grade on the one, or if other char
acteristics are just right, to raise the grade on both lots. 

As already pointed out mixing of wheat with varying protein tests can 
easily lower the value of the grain. It is, therefore, highly important to, 
consider whether the grain has qualities for which a premium may be paic 
before mixing is undertaken. 

Marketing Methods.-The common method of selling grain by the· 
spring wheat elevators in the study is by consignment. Only a few sales 
are by other methods. Of the total shipments in 1926-27 by 22 elevators,. 
all grain was consigned except 21 cars which were sold to mills, 10 car.s 
sold "on track" and seven sold "to arrive." Of the total shipments in 

7. For further information relative to selling, the reader is referred to Price amt. 
Arthur ( 12) .  

8 .  Advantages of  clean grain are pointed out by Black and Boerner (3) . 
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1927-28 by 23 elevators, all were consigned exeept 80 cars sold "on track," 
55 sold "to arrive" and two sold locally. There were no mill sales. The one 
general exception to the consignment method is in the case of flax which 
is commonly sold "to arrive." Tr.is is due to the fact that the Minneapolis 
Chamber of Commerce and the Duluth Board of Trade permit elevators 
to sell flax "to arrive" in small lots. 

Grain Hedging9 

Income is greatly affected by hedging operations. Hedging is practiced 
in varying degrees of completeness by all the elevators in the study. Daily 
"long" and "short" statements were figured by the cooperating Federal 
Division of Cooperative Marketing on many of the elevators, which dis
closed the fact that while some of the managers were keeping closely 
hedged, most of them were not. Reasons for not keeping wheat and 
durum closely hedged may be unintentional due to the lack of time dur
ing the rush season, to inexperience in keeping a daily "long" and "short" 
record, or to carelessness. It may also be intentional on the part of man
agers or board members not to hedge transactions in the hope of profit
ing by market price changes. Hedging in the case of other grains than 
wheat, with the exception of flax which may be sold "to arrive" in small 
lots, is often very imperfect protection against price changes because of 
the small total volumes handled and the time it takes to accumulate car-· 
load lots. 

While it is possible to balance ones position by "to arrive" or "on track" 
sales, or to a limited extent by contracts with farmers to purchase act
ual grain, these methods are not used to any great extent. Hedging by 
the use of futures is most commonly used. Managers who find their condi
tion "long," signifying an excess of purchases over sales, sell futures to 
the nearest thousand bushels ;  and those who find their condition "short," 
signifying an excess of sales over purchases, buy futures. 

Some of the managers of the elevators in the study in this way bal
anced their cash and future grain purchases against their cash and future 
grain sales daily in order to keep closely hedged. Other managers deter
mined their position once or twice a week or even less often. Some man
agers placed their hedges merely on the basis of memory or impressions. 

The analysis of the hedging operations in the Regional Study are sum
marized in Table 23, in which hard spring wheat trading gains and losses 
under complete hedging with futures and without hedging with futures 
for the years 1925-26 to 1928-29 are shown in the cases of ( 1 )  seven to 
eighteen elevators, and (2 )  one selected elevator. These results have re
cently been published by Benton (20 ) .  In each of the four years prices in 
the cash market rose during the marketing season following a more or 
less stabilized price during harvest. The peak of prices occurred about 
January in the first of the four years, about February the fourth year, in 
April and May the third year, and in July the second year. 

9.  For a general description of hedging the reader is referred to any standard agri
cultural marketing text, such as Clark and Weld ( 4 ) .  A number of informational and ana
lytical studies in future trading have been made, some of which are listed under Litera
ture Cited as 4, 6, 9, 10, 11 ,  12, 18,  and 20. It is understood that The Food Research Insti
tute of Stanford University will soon publish a study of price relations between Chicago 
July and September wheat futures. 
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Table 23-1 indicates that twelve elevators, on the average, had a gross 
trading profit of $3737 as shown on their audit, as compared with $3671 if 
they had been completely hedged and $4513 if no futures had been bought 
or sold. Table 23-2 indicates the results obtained and estimated in the case 
of the selected elevator over the same four-year period. A North Dakota 
elevator was chosen because South Dakota was not a party to the coopera
tive regional study the first year. Table 23-2 indicates that this elev�tor 
had an average gross trading profit of $2845 as taken from the audit re
ports, and that had this elevator been closely hedged the estimated average 
would have been $2511, or $334 in favor of the incomplete hedging as prac
ticed. The table also indicates that an average estimated gross trading 
profit of $4241 would have been obtained had no futures been bought or 
sold as compared with an estimated average amount of $2511  if the ele
vator had been completely hedged, or $1730 in favor of no hedging. 

In order to make the figures more comparable, Table 23-2 is presented 
on a per bushel basis in the following tabulation. The letters at the head 
of the columns refer to the columns in Figure 23. Column HH is in addi
tion. Figures ' are in dollars. 

Year 

Gross trading 
profit as shown 

on audit 

Est. gross trad
ing profit with 
elev. completely 

hedged 

A C 

Dollars per bushel of wheat handled 
1925-26 .0371 .0059 
1926-27 .0642 .0717 
1927-28 .0579 .0547 
1928-29 .455 .0500 
Weighted Av. .0485 .0428 

Est. gross trading profiit with 
elev. not buying or selling futures 
Taking advan- No profiit or 
tage of rising loss from chang-

market ing market 

H HH 

.0771 .0735 

.0686 .0688 

.0744 .0602 
.0689 .0539 
.0723 .0613 

Deviations from estimated gross trading profit with the elevator completely hedged 
Weighted Av. +.0057 .0000 + .0295 +.0185 

Compared with a situation of complete hedging, this tabulation indi
cates an estimated advantage of $.0057 per bushel in favor of the incom
plete hedging as practiced, of $.0295 per bushel in favor of not buying or 
selling futures but taking advantage of a rising market, as it were in this 
case, and $.0185 in favor of no buying or selling of futures if no rise in the 
cash market could be assumed. 

In short, these data indicate that elevators which did not hedge at all 
or hedged only partially during a period of rising prices made gains by so 
doing. In an attempt to picture a situation of falling prices, the results for 
Elevator No. 12 were refigured using the 1929-30 prices with the same 
monthly dates for the various cash and future transactions. The weighted 
average estimates which resulted for the four years for columns A, C, H 
and HH were $.0485, $.0567, $.0342 and $.0462 per bushel, respectively. 
From this it will be seen that the estimated gross trading profit was great
est when the elevator was completely hedged. Complete hedging shows an 
advantage of $.0082 per bushel over incomplete hedging as actually prac
ticed, an advantage of $.0225 over no buying or selling of futures but tak
ing the losses of a falling cash market, and an advantage of $.0105 over 
no buying or selling of futures when assuming no price changes in the cash 
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market between the time of buying and selling of the cash grain. In this 
assumed situation, using the falling prices which occurred in 1929-30, we 
find that hedging saved the elevator estimated amounts which correspond 
closely with the amounts shown above in favor of no hedging and partial 
hedging on a rising market. 

We may assume from the figures that over a period of years, there 
would be very little difference in gross trading profit per bushel with 100 
per cent hedging and with no hedging in the case of the elevators in the 
study. The losses possible in any one year, however, the results of no 
hedging, could easily be great enough to seriously cripple an elevator or 
even render it insolvent. With large surpluses, which are not· the general 
rule in the case of farmers' elevators, losses of a single year might be 
taken care of, but there is always the danger of repeated losses over a 
series of years, in which case even large surpluses may be wiped out. Large 
losses also affect confidence and loyalty among members and patrons. Not 
only may ruinous results be reflected in current financial statements but, 
it can be assumed, future financial statements may be affected by a falling 
off in business, the result of reduced patronage. It would appear that the 
safe policy for cooperative wheat elevators in South Dakota, which are 
similar to those included in the study, would be to keep closely hedged at 
all times. Close hedging would tend to protect trading margins and stabi
lize incomes. 

Benton (20)  indicates that most of the elevators in the regional study 
hedged but did not hedge closely. To be considered closely hedged an ele
vator had to be under 1000 bushels average "long" or "short." In the case 
of hard spring wheat, 67 per cent of 15 cases in 1925-26, 72 per cent of 18 
cases in 1926-27, 78 per cent of 9 cases in 1927-28 and 57 per cent of 7 
cases in 1928-29 were not closely hedged. 

It is needless to say that an elevator which trades in futures only in a 
limited way and does not attempt to balance its purchases and sales is 
speculating. For example, an elevator which buys much grain from farm
ers and sells only a limited amount in the futures market, in the absence of 
other sales, is thereby speculating. It is speculating to no less extent than 
an elevator which has little actual wheat but trades extensively in the fu
tures market. It can logically be assumed that the practice of speculating 
in a cooperative business is undesirable. Robotka ( 14) reports : 

Many a manager has lost his position and has been more or less 
discredited because of speculative operations which resulted disas
trously, in spite of the fact that the board of directors may have dic
tated the policy. The chief argument against speculative operations, 
however, is that no rational technique is available for carrying on 
such operations. And until the country handling of grain is reduced to 
some rational basis, progress in the direction of building a grain mer
chandising system on a cooperative basis cannot be hoped for. 

In order to keep closely hedged at all times it is necessary ( 1 )  to keep 
complete and up-to-date records of purchases and sales of grain and fu
tures, and (2)  hedge completely and promptly, closing out futures as early 
as possible in advance of their expiration date. 
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Storing10 and Handling 
Instead of selling their grain outright to the elevator, farmers may take 

a storage ticket when they deliver their grain and sell it later, or they may 
consign their grain paying the local elevator for loading it out. All the 
elevators in the study stored grain for farmers every year and, during the 
last five years of the study, most of them handled some grain for the state 
pool organization. Very little grain was loaded for farmers by these ele
vators aside from that which was handled for the pool members. 

Most of the elevators find it necessary to ship and sell stored grain be
cause of limited space. The usual practice is for the operator to buy an 
equal number of bushels of the same kind of grain on the exchange fo1· 
future delivery. When the storage tickets are presented and the grain is 
purchased from the farmers, futures are sold to cancel the futures which 
were purchased at the time the stored grain was sold. Twelve managers 
out of 20 reported that it was necessary for them every year to ship and 
sell stored grain before purchasing. All managers stated that they had 
to do it part of the time. All reported that they hedged stored grain 
which they sold. 

Eight managers out of 20 reported that their local storage facilities 
were ample in some years and that it was not necessary under those con
ditions to sell stored grain prior to purchase. These elevators tried to 
hold back a sufficient quantity of grain to cover their storage liability. 

Managers reported no special binning of stored grain nor any termi
nal storing, except terminal storing of flax for which no charge was made. 

The storing of grain for farmern involves not only the expense to the 
elevator of insurance and bonds, tickets, auditing, etc., but subjects the 
elevator to possible losses from "spreads" when stored grain is sold and 
hedged. Seven elevator managers expressed themselves as losing on their 
storage operations while three felt that they made a slight gain over a 
period of years. 

All managers reported that they tried to charge the full legal storage 
rates. In actual practice many did not start the charges promptly, some 
made adjustments depending upon patronage, and some waived collectable 
charges because of competitive conditions. By failing to charge full stor
age, operators either are not off setting the costs incident to storing, or they 
are foregoing a possible net income. It may be reasoned, moreover, that 
farmers who store their grain on their own farms help pay the storage 
charges on the grain stored by farmers at the elevator if full storage 
charges are not collected. 

About half the managers reported that they thought farmers, after 
paying storage charged, lost by storing their grain in local elevators. Such 
observations as were made in connection with working with the storage 
records indicated that farmers surely do not sell at peak or near peak 
prices. Local r,ustom and the necessity of meeting certain financial obliga
tions are probably more important factors than relatively high prices in 
determining the . time of selling stored grain by farmers. 

10 .  Kuhrt ( 10 )  published information on storage operations in the regional spring wheat 
area study for the 1924-25 year. Price and Arthur ( 12)  give an extended discussion on stor
ing for farmers. 
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Chart 25.-Relation between volume handled and dividends at 7 per cent on capital 
stock, for four years, 1927-28 to 1930-31. 

Grain handling for the account of others was limited almost entirely to 
the state pool organization, which controlled between 1 and 5 per cent 
of the total bushels handled by the elevators in the study. During the 
five years from 1926-27 to 1930-31, they handled 1 per cent or less for 
two years, 2 per cent for one year, 3 per cent for one year and about 5 
per cent in their best year. Some elevators, because of such factors as 
limited volume, made more money handling grain for the pool than they 
did by buying and selling on their own account, while others with large 
volume and good management, etc., either just made expenses or lost 
money in the handling of the grain for pool members. 

In view of the facts that the amount of pool grain handled was not great 
in proportion to the total amount handled by the elevators in the study, 
and that any real differences between the handling margin of the elevator 
and the margin allowed by the pool organization would probably be lost 
in average figures, it is assumed that averages of net income by bushel
volume groups were not affected when considered on the per bushel or per 
dollar basis by the handling of grain for the pool membership. 

In all the sections of this bulletin, expenses' and incomes having to do 
with storing and handling have been distributed to the various grain ac
counts concerned and are reflected in their quantit:;1.tive expressions. 

Profits From Grain Operations 
In this section net income from grain is corrected by the computed fis

cal charge for the use of capital which is estimated as primarily assign
able to the grain business. 

The most common profit from grain trading by elevators handling be
tween 300 and 400 thousand bushels was more than 2 cents and less than 
4 cents per bushel. All other volume groups together with the total of 
all volumes had less than 2 cents as modal. 

Chart 25, based on 104 records and constructed on the four-year basis, 
1927-28 to 1930-31, indicates that computed dividends per bushel handled, 
declined most rapidly as volume increased up to about 75 thousand bushels, 
and less rapidly until about 175 thousand bushels, after which the rate of 
decrease changed little. In other words, the extremely low grain-volume 
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Chart 26.-Relation between volume handled and profit, for four years, 
1927-28 to 1930-31. 

elevators had a capital overhead item per-bushel which was much greater 
than the larger size elevators. 

Chart 26, also based on 104 records and constructed on the 1927-28 to 
1930-31 basis, presents the relation between volume handled and economic 
profit per bushel from handling grain. Elevators handling less than about 
130 thousand bushels of grain tended to operate at a loss per bushel, the 
smaller the elevator, the greater the likelihood of loss. Economic profit 
per bushel tended to increase with increased volume up to about 275 thou
sand bushels, beyond which point definite generalizations were not as
sumed because of the limited number of cases. The curve is shown by a 
broken line beyond the 275 thousand-bushel point. 

Economic profit takes into consideration all of the other measurements 
of effectiveness. Under competitive conditions, economic profits year afte!' 
year indicate a high degree of successfulness. These profits may be due 
to an efficient arrangement of adequate buildings and equipment, good 
local conditions, good management and labor, a minimum of capital in
vestment, or a particular combination of these factors. 

The study has implied that increased business would tend to reduce costs 
and increase profits. The fact that we have many elevators above the 
curve on Chart 26 with relatively high positive profits is proof that small 
sized elevators may have high profits per bushel. On the other hand, we 
have cases of large elevators which have relatively low profits. 
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Chart 27.-Relation between volume handled and expense, net Income, and profit, 
for four years, 1927-28 to 1930-31. 

In other words, while volume has been conside1·ed in relation to the 
various measurements, it would be wrong to assume that all managers 
ought to run large or moderately large businesses. Increasing volume· 
might not be feasible for two reasons. First, it is altogether probable that 
managers differ in their capacity for handling a certain size of business, 
and if the volume was increased materially, costs could increase to such 
an extent that total profits would be reduced. Second, location factors 
might limit volume or make increased volume undesirable. Factors having 
to do with location would include competition in the area, size of area 
served, and roads, and the number of people in the area. Under certain 
competitive conditions, for example, it could be assumed that additional 
volume could be obtained only in paying higher prices than the value of 
the grain would warrant. 

Theoretically patronage dividends can be paid only in the event that 
there is an economic profit. Actually, capital is often depleted in order to 
pay dividends. Managers can not determine the exact amount to charge 
for handling grain. The safe practice is to operate on a sufficiently wide 
margin so as to have some economic profit at the end of the year. Whether 
the amount in excess of actual costs are paid at the scale or at the end of 
the year should make little difference to farmers because either way they 
obtain all the grain is worth less expenses of handling under the particular· 
operating conditions. Payment of patronage dividends encourages loyal
ty and tends to increase business when and where such payment is possible. 

Emphasis thus far in this grain analysis has been placed upon the rela
tive rates of change in a single curve. Chart 27 indicates the relationships 
between the three important curves-expense, net income and profit. De
creasing expenses per bushel are here shown associated with increasing 
net income per bushel as volume increases ; and economic profit is shown 
to increase in proportion to the difference between net income and com
puted dividends per bushel. 
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Enterprises Supplementary to the Grain Business 

Most of the elevators in the spring wheat area have supplemented the 
earnings of the grain business with a general sideline business, some haw= 
added special lines such as gasoline, lumber, or hardware, while several are 
rendering services such as handling livestock, grinding, etc. In this section 
of the bulletin the demand and relative profitableness of the various sup
plements to the grain business in the spring wheat area are discussed. 

The advantage of added business volume, especially in the case of small
volume elevators, has been repeatedly inferred. Added business volume is 
possible and desirable, under many conditions, by the addition of sidelines. 
If, however, sidelines are added with a view of increasing total dollars of 
business, they should be handled with an economic profit. Large losses arc 
taken annually by unwise extension of credit. Losses incurred due to too 
liberal credit should not be confused with sound business opportunities in 
building up volume with sidelines. Close scrutiny of accounts by mem
bers of the board of directors at their regular meetings, and the limiting 
of credit to patrons, is doing much to strengthen the sideline situation. 
Some elevators are charging interest on their open accounts to offset the 
cost of borrowed capital. Some elevators have two charges, one "on time" 
and the other cash. Some are on a strictly cash basis. Unwise buying on 
t1ie part of the operator also serves to tie up funds. Commission companies 
which are advancing money for the purchase of grain do not like to feel 
that they are financing sideline operations in which capital is tied up in 
credit sales and in stocks on hand. 

As already pointed out, expenses assigned to the grain business were 
those which had to do with the buying and selling and physical handling of 
grain. In the case of sideline expenses, they consist of those expenses 
which are assumed in addition to the grain business. If the manager can 
handle flour, for example, without hiring extra help, no labor is charged 
to flour. On the other hand, if an extra building is provided in which to 
store flour, the depreciation, etc., is an extra expense to the flour account. 
Likewise, interest on the capital used in the sideline operations, is a direct 
charge against sidelines. One sideline could easily be more profitable than 
another due to the length of time capital is tied up. 

General Sidelines 

Chart 28 shows the percentage distribution of total· sales of gene.ral 
sidelines for the five year period, 1926-27 to 1930-31. It indicates that 7l 
per cent of the total sideline sales by all elevators was coal, 12 ·per cent 
flour and feed, 9 per cent twine, 2 per cent salt, 1 per cent each · for f enc
ing and tankage, and 4 per cent miscellaneous. The chart indicates that 
the average amount of coal handled by an elevator was $1,379, flour an<l 
feed $305, twine $256, salt $122, fencing $190 and tankage $123. 

Chart 29a, which is an insert on Chart 29b, shows the gross income 
and net income per dollar of total general sidelines sales. The gross 
income averaged $.097 and expense $.045, leaving a net income of $.052 
per dollar of total general sidelines sales. Considering that the expense 
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Chart 28.-Percentage distribution of total sales of general sidelines, 1926-27 to 1930-31. 

charged to the handling of these sidelines consists of only extra expenses, 
this return is extremely low. It would appear that general sidelines were 
handled too frequently merely as accommodation items in order to at
tract grain trade. Whereas this might logically be a motive in handling 
general sidelines, managers tmd boards · of directors should not confuse this 
with the profit motive. It would appear that here is an opportunity fo:r 
elevators handling small volumes of grain to add income-yielding lines. 
All elevators, where local conditions seem to justify, might well utilize 
the elevator facilities and manager's time by handling some general side
lines. It might conceivably be advisable to add other lines than those 
handled by the elevators in this study. 

Once the expenses chargeable to grain were determined it was a com
paratively easy matter to separate general sidelines and special sidelines 
and determine the net income for each group. However, no attempt has 
been made to determine net income per dollar of sales for -each separate 
sideline. Chart 29b shows the gross income, without the extra expense� 
deducted, which serves to indicate )relative profitableness. The gross in-
come per <lollar of sales in each case was as follows, coal 1 1  cents, flour
and feed 6 cents, twine 9 cents, salt 15 cents, fencing 9 cents, tankage 8 
cents and miscellaneous 9 cents per dollar of total general sideline sales. 
In order to compare these as to profitableness· it is of course necessary to 
consider gross income per dollar in connection with quantity sold as given 
above. The number of elevators selling each sideline is shown in circles 
at the base of the bars on Chart 29b. 

Chart 30 shows the distribution of the 116 elevators handling coal over 
five years according to gross incomes from coal sales. It will be observed 
that 69 elevators, or about 50 per cent, had gross incomes between 8 and 
14 cents, and 87 elevators, or about 75 per cent, had gross incomes be
tween 8 and 16 cents per dollar of sales. 
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Chart 29a.-Gross income per dollar of sales from the various general sidelines, 
1926-27 to 1930-31. 

Chart 29b.-Gross and net income per dollar of total general sideline sales. 
Insert on Chart 29a. 

Chart 31 shows the distribution of 87 elevators according to flour an<l 
feed gross incomes. In this case, 38 elevators, or about 44 per cent, had a 
gross income between 6 and 10 cents, and 12, or about 14 per cent of the 
elevators, had a negative gross income per dollar of sales of flour and feed. 

Chart 32 shows the distribution of 83 elevators according to gross in
come per dollar of twine sales. Here it will be observed that most of the 
elevators operate with a gross income between 4 cents and 12 cents per 
dollar of sales. 
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Special Sidelines 

Chart 33 shows the percentage distribution of total sales of special 
sidelines. The gasoline-oil business leads in importance with 78 per cent 
of the total special sideline sales;  the implement-hardware business is 
next with 16 per cent, and lumber last with 5 per cent. This considers the 
five-year period, 1926-27 to 1930-31. There were seven elevators handling 
gasoline and oil at the close of the study, with a five-year annual average 
of five elevators ; two handling implements and hardware at the close of 
the study, with a five-year annual average of 3.6, and one handling lum
ber at the close of the study; with a five-year annual average of 1.6. The 
average amount of business per year per sideline business was $4,847 for 
gasoline and oil, $1,485 for implements and hardware, and $977 for lum
ber. 

The gross income and \ net income per dollar of total special sideline 
sales are as follows : The gross income averages $.15 per dollar of sales, 
with expense at '$.077 ( interest not included with expense deductions) ,  and 
net income at $.073 per dollar of total special sideline sales. The expense 
charged to these various special sidelines are again only the extra charges 
in addition to the regular grain business expenses. 

The gasoline-oil business shows a gross income of $.178, the implement
hardware business $.149, and the lumber business $.150 per dollar of total 
sales. 

Froker and Price ( 8) report that it is common in Minnesota for oil to 
be handled by separate associations rather than through farmers' ele
vators. The number of associations in that state increased from one in 1921 
to 48 in 1928. The average volume of sales of four of the oldest companies 
increased from $44,163 in 1922 to $179,021 in 1927. The study showed the 
average total investment, including cash on hand, of the 13 companies for 
which detailed records were available, to range from $10,000 to $60,000. 
These Minnesota companies sell at prevailing prices and give to their 
members the benefit of wholesale buying through patronage dividends ac
cording to cooperative principles. The average patronage refunds of 40 
associations amounted to 10.3 per cent in 1927. These refunds were net 
amounts after allowances were made for operating expenses, special re
serves and 8 per cent interest on capital stock. Froker and Price ( 8) re
port regarding elevators handling gasoline as follows : 

Only six farmers' elevators in Minnesota operated bulk stations 
and tank wagons during 1927. The retailing of gasoline and the han
dling of grain are two separate businesses and the labor and capital de
mands of the one fail to supplement tho5e of the other. The peak load 
periods of the two come at the same time of the year and the building 
and equipment demands are entirely different. Separate employees 
must be hired to operate the delivery trucks and even separate man
agers for the two enterprises may be necessary. 

Bell ( 1 ) ,  on the other hand, reports : 
Tractor farmers in Montana make heavy use of gas and oil in the 

spring and summer months when spring seeding and summer tillage 
are under way. Thfa is a season of the year when the elevator man
ager has little to do. Furthermore, the two farmers' elevators which 
sell petroleum products really operate their oil stations as separate 
businesses with 1separate operators who are responsible to the elevator 
managers. Certain advantages might accrue to such an arrangement 
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whereby the oil business starts as a part of a going concern rather 
than as a new enterprise. The good will of the elevator company 
helps the new undertaking to get started. 

Separate managers were engaged and separate employees hired to 
operate the delivery trucks in the case of most of the South Dakota ele
vators in the study. The gasoline business was handled either as a sub
sidiary of the cooperative grain elevator or as an independent department 
which had to stand on its own feet. 
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The handling of general sidelines usually permits of the better utili
zation of elevator plant and labor and incurs little additional expense. 
This is not the case, however, with special sidelines. The gasoline, hard
ware and lumber businesses require considerable additional capital out
lay for specialized facilities. They also require special skill on the part of 
the 'operator and may necessitate the hiring of additional help. These facts 
should be taken into consideration in comparing general and special side
line possibilities. It is highly important, also, to recognize tfue relative 
rates of capital turnover in figuring interest on operating capital. The 
figures on gross income show up reasonably well for hardware and lumber 
as compared with gasoline and oil from the point of view merely . of mar
gin. However, the same capital is used over again many times in the case 
of the gasoline-oil business when it is used only once in the case of the 
other two special sidelines. Cooperative elevators have been going into 
the oil business during the last five years, and have been going out of 
the hardware and lumber business. This should be somewhat indicative of 
the relative possibilities in the different lines. 

Services and Miscellaneous 
Additional net income is shown '-on Charts 6a and 6b f�r the variou.::; 

elevators. While this general head does not include any products which 
are bought and sold, incomes are related to total elevator sales ;in order 
to place them on a denominator so as to make them readily comparable. 

Items included as miscellaneous are all net amounts, expenses having 
been deducted. This is because complete expenses were not available, most 
of the items being shown on the audit reports only as net amounts. 

Under miscellaneous additional incomes are included two important 
sources of income, the handling of livestock :and grinding. Such general 
items are also included as returns on investments, amounts recovered on 
accounts charged off as non-co1lectable, and payment of old railroad claims, 
besides truck earnings, rent, and miscellaneous adjustment items. 

Livestock handling, and grinding are often classed as sidelines, but 
they are included with services in this study because they are not con
cerned primarily with the purchase and sale of supplies . . Livestock may 
be handled with practically no additional ca sh outlay for equipment and 
usually little or no extra labor. The livestock is consigned to the market 
without purchase by the elevator and commissions are deducted before 
making returns to growers. Livestock handling presents an opportunity 
for additional income to trading where there is a need for cooperative 
livestock marketing. 

Five elevators out of the 26 had grinding equipment by the close of 
the study. All cases showed a substantial net income after allowing all 
possible deductions. Actual figures on expenses and net incomes are not 
given here because grinding is a new undertaking by the elevators in the 
study and the conditions under which the grinding is done are so different 
that it was felt that the figures obtained were not representative. 

Most of the service items included, other than livestock handling and 
grinding, are more or less incidental. One of the important services not 
mentioned, because it is difficult to evaluate quantitatively, is the introduc
tion into the community of good seed which is adapted to the area. The 
introduction of such seed tends to improve the quality of grain produced
and reduce the number of varieties necessary to be handled by the elevator. 
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TABLE 1.-Baahel volumes* by elevators. 1921-22 to 1930-:11 > 

(Figures In thousand bushels) � 
Averages � Elevator 10 1st 5 2nd 5 Fiscal Years rn 

numbert years years years 1921-22 1922-23 1923-24 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 1930-31 � 
All elev. 154 163 146 92 152 158 218 194 62 236 166 118  149 

t_%j 
· � 

1 61 71 51 62 63 78 86 68 20 78  50 61 66 t_%j 
2 62 70 55  41  44  70 85 1 09 17 97 61 40 68 < 
3 74  88 59 438 83 128 129 63 37 90 73 47 47 > 
4 64 68 60 38 67 1 08 114  12 19 142 58 28 64 1-3 
6 81  97  65  95  102 120 1 1 0  56  28  136  48  58 68 0 
6 115  155  75 56 132 140 179 267 44 99 109 58 68 � 
7 90 103 76 62 100 98 134 122 31  99 103 75 73 

rn 
8 90 97 82 63 1 1 0  1 1 6  1 6 4  34 22 148 58  66  1 1 6  ...... 
9 78 65 91  15  85  44 96 86 61 159 83 77 75 z 

1 0  89 80 99 8 86 66 149 93 57 179 73 82 1 02 � 
1 1  126 148 104 94 96 138 158 253 29 194 1 58 66 73 
12 164 218 111 182 237 180 252 239 66 146 1 62 106 73 � 
1 3  1 4 8  164 128 141 187 183 163 198 24 254 192 113 77 
14  151 173 128 64 209 101 281 210 67 172 179 86 138 rn 
15  101  71 131 15 85 60 99 97 65 273 148 90 79 "'d 
1 6  1 2 5  9 6  154 74  119  69 79 137 70 232 167 155 145 � 
17 136 1 1 0  162 27 141  102 188 90 84 255 200 121 150 z 
18 195 207 183 67 129 212 331 294 161 215  221  166  152  C'.l 19 206 222 191 101 171 280 263 344 33 335 200 117  270 
20 211 227 195 110  176 235 279 338 33 387 333 i21 101  
21  167 140 195 40 148 162 189 159 89 286 254 167 178 :::c:: 
22 282 365 199 190 319 458 541 317 80 400 146 168 204 t_%j 
23 247 268 225 173 313 373 290 193 79 350 207 161 325 > 24 269 296 242 197 310 152 393 429 81 433 229 189 276 1-3 25 367 372 362 · 296 309 299 544 416 234 357 412 321 486 
26 316 267 375 160 168 184 367 416 74 624 403 344 432 > 

* Bushel volumes = sales -1h opening inventory +% closing inventory. 
� 

t Sequence based on bushel-volumes of last 6 years. > 
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TABLE %a.-Dollars* of total sales by elevators, 1921-22 to 1930-3 1 td 
(Figures in thousand dollars) q 

Averages:!= � 
Elevator 10 1st 5 2nd 5 Fiscal Years t_:rj 
numbert years years years 192 1-22 1922-23 1923-24 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 1930-3 1 t-3 -
All elev. 174 176 172 104 168 166 233 212 89 263 185 149 176 z 

N) 
1 62 71  53 65 63 75 83 69 27 84 51 47 55 -=-
2 74 66§ 57 81  102 23  96 52 44 7 1  N) 

3 90  101  80  52 96 129 1 37 9 1  4 1  1 1 3  9 9  73 71  rn 
4 7 1  68§ 65 109 1 1 3  13 21  140 64 40 58 
5 72  85  59 84 90 1 04 95  50 28 101  49  56 59 q 
6 1 1 9  157 81 62 1 1 1  9 8  6 8  6 8  t-3 

65 141  140  179  259  � 7 93  107  79  70 104 102 1 34 123  41  96  94 82 82 
8 96  106  86  67  1 1 7  125  172  48 55 134 58 70 1 1 6  � 
9 103 86 121 31 107 60 123 112 78 202 122 109 93  > 

1 0  1 04 9 1  1 1 7  12 98 73 165  107 108 195 88 9 1  1 0 6  i,::: 
1 1  124 143 105 92 98 132 152 239 33  181  146 84 82 
12 187 243 131 198 261 200 288 270 83 181 181 123 85 > 13 119  1 33 106 115 114 147 132 158 34 186 144 101  66 
14 142 162 123  63 184 100 262 200 86 157 157 86 131  t_:rj 
1 5  1 1 8  81  155  23  95 69 1 08 1 1 3  6 8  315 173 1 15 106 � 
16 151  1 1 6  1 8 7  91  141  87  99 162 89 290 201 188 169 "C 
17  163  131  195  36 167 124 219 107 1 1 0  303 223 145 195 t_:rj 
18  226 231 222 78 148 228 368 334 220 246 237 206 200 � 
19 218 217  220  105  1 7 1  221 256 332 53 361 227 166 291 -
20  261  224§  209  --- 285 344 67 390 305 147 135  
2 1  218  178  259  61  187 202 236 203 125 387 307 225 249 z 22 301 379 224 214 330 462 548 342 1 1 7  403 172 209 219  
23  319  301  337 201 339 384 311  269 172 472 342 297 402 t-3 
24 300 326 274 229 343 179 420 462 107 446 261 233 320 rn 
25 313 315 312 255 265 258 449 349 213 321 349 268 409 t-3 
26 368 295 442 182 199 207 416 473 104 770 475 394 466 > 

* See page 12 for method used to determine dollars of grain sales. -
t Sequence based on dollar-volumes of last 5 years. 0 
:j: Average of 23 elevators only, because records were not available for all 10 years in case of 3 elevators. z 
§ Estimated, not included in averages for all elevators. 



TABLE 2b.-Dollars• of grain sales by elevators, 1921-22 to 1930-31 l'tj 
(Figures in thousand dollars) > � 

Averages a:: 
Elevator 10 1st 5 2nd 5 Fiscal Years 

� numbert years years years 1921-22 1922-23 1923-24 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 1930-31 

All elev. 146 152 140 85 143 147 204 
r.n 

182 69 229 154 115  144 � 
1 5 3  6 1  4 4  53 54 66 73 58 16 72 42 42 51 M 

1-4 
2 53  59  48 35 38 59 72 93 13 87 44 34 62 t:tj 
3 57 68 45 29 64 98 100 48 21  63 60 40 4 3  < 4 54 56  62  31 65 89 94 10  10  122 51  26  49  > 5 66 79 62 78 84 99 90  46 22 93  40 50 54 t-3 
6 106 143 68 52 122 129 165 246 44 98 85 56 59 
7 80 93  67 56 90  88 121 110 29 84 82 69 73 � 8 88 97  78  62 109 116 163 34 26 128 54 68 116 r.n 
9 86 71 101  16  93  48  104  94  60 182 101 84 79 1-4 1 0  100 86 113 9 92 69 158 100 1 03 186 84 87 103 z 

1 1  1 1 3  1 3 3  92 84 86 124 142 227 21 164 1 34 71 72 
12 167 220 113  183  239 182 255 241 61 159 162 107 74 � 
1 3  112 124 99 106 104 138 123 1 49 28 175 135 94 62 !=' 1 4  124 143 104 53  173 84 233 174 63 139 140 68 113 
15 105 73  1 38 16  87  62  101 99 65 300 153 95  86  r.n 1 6  137 104 169 81  1 30 75 86 149 74 268 180 167 158 '"d 17 154 125 183 31 161 116  214  103 107 296 216 131 167 � 18 181  193 169 62 120 198 309 274 159 187 185 159 152 � 
19 192 205 179 93 158 212 243 318 25 317 184 123 248 z 
20 199 218 179 105 169 225 267 324 36 363 280 121 91 � 
21 199 166 231 48 176 193 225 1 89 109 361 283 195 209 :a 22 261 339 184 176 296 425 502 294 69 355 134 170 193 
23 231 250 212 161 292 348 271 180 70 339 196 151  305 � 
24 264 290 239 193 303 149 384 420 70 409 224 198 295 M 
25 281 284 277 226 236 228 4 1 5  3 1 7  178  289 315 230 373 > 
26 340 271 410 158 177 194 387 438 67 729 443 365 446 t-3 

• See page 12 for method used to determine dollars of grain sales. > 
t Sequence based on dollar-volumes of last 5 years. � 

M 
> 

� 
-.:) 



TABLE 3a.-Income*, expenset, and net income per dollar of total sales, by elevators, 1921-22 to 1925-26 
(Figures in dollars) 

5-year average§ "------- 192 1-22 -1922-23 1923-24 1924-26 1925-26 
Elevator Net Net Net Net Net Net 
number* Income Expense income Income Expense income Income Expense income Income Expense income Income Expense income Income Expense income 

All elev. .073 .048 .026 .082 .072 .010 .076 .041 " .034 .063 .044 .019 .072 .035 .038 .070 .047 .023 

1 .079 .054 .024 .146 .049 .097 .043 .058 -.015 .061 .042 .019 .083 .050 .033 .061 .073 -.011  
2 .084# .0�3# .021# .094 .066 .028 .073 .059 .014 
5 .071 .041 .030 .059 .039 .020 .085 .037 .048 .070 .029 .040 .056 .044 .011 .087 .059 .029 
4 .140# .097# .043# 

--:orr 
.117 .047 .071 .082 .060 .032 .220 .194 .026 

7 .034 .051 -.017 .056 -.068 .053 .040 .014 .065 .045 .021 .097 .046 .052 -.034 .070 -.104 
3 .108 .070 .039 .161 .119 .043 .110  .071 .039 .073 .057 .016 .093 .021 .072 .106 .081 .025 
6 .063 .036 .027 .052 .059 -.008 .073 .037 .037 .055 .033 .022 .071 .030 .041 .065 .024 .041 
8 .073 .060 .013 .071 .071 -.001 .057 .053 .004 .040 .036 .004 .069 .035 .034 .128 .107 .021 

11 .049 .036 .013 .036 .047 -.011 .055 .037 .018 .054 .029 .026 .053 .030 .023 .045 .037 .008 
13 .055# .042# .014# .064 .048 .015 .061 .059 .003 .041 .024 .017 .055 .036 .019 ·--- ·--- ·---
10 .067 .068 -.001 .010 .131 -.121 . .151 .056 .096 .047 .062 -.014 .089 .047 .042 .037 .046 -.008 
9 .125 .079 .046 . 189 .139 .050 .093 .047 .046 .112 .084 .029 .104 .057 .047 .126 .069 .057 

14 .048 .041 .008 .054 .056 -.003 .029 .027 .002 .037 .045 -.008 .074 .044 .030 .047 .032 .016 
12 .059 .035 .024 .017: .047 -.031 .072 .035 .038 .060 .037 .024 .061 .026 .036 .086 .030 .056 
15 .134 .092 .042 .253 .203 " .050 . .156 .056 .100 .092 .076 .016 .093 .061 .031 .076 .062 .014 
1 6  • 096 .042 .054 .060 .036 .024 .068 .025 .042 .072 .060 .012 .158 .053 .105 .122 .037 .085 
17 .081 .052 .029 .136 ,100 .036 . .092 .042 .049 .063 .043 .020 .035 .025 .009 .080 .049 .031 
20 .088# .053# .034# .088 .063 .026 .087 .044 .043 
19 .060 .027 .033 .072 .033 .039 .057 .031 .026 .054 .029 .026 .066 .023 .042 .053 .019 .034 
18  .073 .038 .035 .073 .064 .009 .075 .051 .024 .060 .034 .026 .076 .009 .067 .081 .030 .051 
22 .045 .023 .022 .051 .029 .021 .048 .024 .025 .038 .018 .020 .035 .018 .018 .055 .027 .028 
21 .069 .050 .007 .063 .106 -.043 .075 .039 .036 .050 .036 .014 .046 .031 .015 .049 .037 .012 
24 .076 .057 .018 .087 .071 .016 .073 . .061 .022 .107 .083 .024 .048 .041 .008 .062 .041 .021 
26 .029 .027 .002 · .032 .038 ..... 006 .084 .029 .006 . 024 .029 -.006 .030 .016 .014 .026 .022 .003 
23 .081 .031 .050 .086 .039 .046 .061 : .023 " .037 .054 .021 .033 .081 .027 .054 .125 .047 .077 
26 .086 .037 .060 .102 .043 .059 .108 .044 .064 .098 .042 .066 .069 .027 .042 .057 .028 . • 029 

• Income from trading only ; other . income, _usually designated as "additional income," not included. i Interest not included in expense. 
Sequence baaed on total sales of last 5 years. 

I Average of 22 elevators only because records were not available for all 5 yeara in case of figures for 4 elevators marked #. Average for 22 cases=total of 5 annual in-
comes (expenses, or net income) per dollar of total, sales per elevator divided b::v 6. 



TABLE 3b.-Income•, expenset, and net income per dollar of sales, by elevators, 1926-27 to 1930-31 
(Figures in dollars) 

5-year average§ 1926-27 1927-28 1928-29 1929-30 1930-31 
Elevator Net Net Net Net Net Net 
number:S; Income Expense income Income Expense income Income Expense income Income Expense income Income Expense income Income Expense income 

A.II elev. 

l 
2 
5 
4 
7 
a 
6 
8 

1 1  
1 3  
1 0  

9 
14 
12 
16 
16  
17 
20 
19 
18 
22 
21 
24 
25 
23 
26 

.075 

.047 

.092 

.040 

.124 

.057 

.094 

.079 

.058 

.080 

.037# 

.074# 

. 1 1 4  

.045 

.081 

.074 

.080 

.061 

.109 

.094 

.094 

.039 

.057 

.088 

.052 

.100 

.045 

.061 

.078 

.089 

.062 

.096 

.066 

.090 

.056 

.057 

.058 
.040# 
.059# 
.076 
.056 
.059 . 
.066 
.041 
.036 
.082 
.051 
.050 
.043 
.043 
.067 
.034 
.054 
.044 . 

.015 
·-.032 

.004 
-.023 

.028 
-.009 

.004 

.023 

.001 

.022 
-.002# 

.015# 

.038 
-.011  

.022 

.008 

.039 

.024 

.026 

.043 

.044 
-.004 

.015 
.021 
.018 
.046 
.001 

.100 

.089 

.130 

.054 

.296 

.103 

.{14 
.085 
.019 
.118 

.143 
-.026 

:065 . 
.119 
.121 
.077 
.154 
.178 
.092 
.075 
.064 
.123 
.039 
.126 
.038 

.095 

. 139 

.161 

.115 

.162 

.108 

.141 

.063 

.076 
.089 

.101 

.073 

.079 

.103 

.063 

.045 

.145 

.120 

.041 

.071 

.060 

. 111  

.040 

.075 

.092 

.005 

-.050 
-.031 
-.061 

.134 · 
-.006 
-.026 

.022 
-.057 

.029 

.041 
-.099 
-.013 

.016  

.058 

.032 

.009 

.058 

.051 

.004 

.005 

.012 
-.001 

.051 
-.054 

.077 

.061 

.097 

.088 

.081 

.067 
. 137 
.097 
.092 
.067 
.056 
.080 
. 110  
.071 
.088 
.043 
.069 
.048 
.075 
.076 
.099 
.047 . 
.029 
.086 
.076 
.090 
.061 

.036 

.050 

.040 

.031 

.037 

.048 

.059 

.037 

.035 
:034 
.029 
.037 
.043 . 
.046 
.038 
.027 
.027 
.019 
.036 
.024 
.043 
;023 
.026 

· .039 
. . 029 

.036 

.023 

.042 

.011 

.054 

.057 

.044 

.019 

.078 

.060 

.057 

.034 

.027 

.044 

.067 

.025 

.051 

.017 

.042 

.029 

.039 

.052 

.056 

.025 

.002 

.046 

.047 

.053 

.037 

.063 

.030 

.025 

.055 

.065 

.047 

.078 

.067 

.102 

.054 

.048 
.075 
.110 
.030 
.064 
.057 
.085 
.041 
.074 
.061 
.092 
.046 
.062 
.083 
.049 
.089 
.045 

.05 1  

.083 

.092 

.069 

.072 

.057 

.061 
.045 
.071 
.044 
.030 
.066 
.061 
.043 
.045 
.048 
.039 
.027 
.040 
.028 
.048 
.047 
.031 
.063 
.033 
.047 
.032 

• Income from trading only ; other income, usually designated as "additional income," not included. 
t Interest not included in expense. 
:I: Sequence based on total sales of last 6 years. . . . 

.012 

-.053 
-.068 
-.014 
-.007 
-.010 

.017 

.021 

.031 

.010 

.018 

.010 
.049 

-.013 
.020 
.008 
.046 
.014 
.033 
.033 
.044 

-.001 
.031 
.020 
.017 
.043 
.013 

.079 

.026 

. 130 
-.008 

.119 

.033 

.109 

.. 080 

.056 

.091 
-.008 

.079 

.114 

.100 

.081 

.091 
· .080 
.096 
.135 
.099 
.094 
.011 
.075 
.081 
.044 
.126 
.034 

.065 

.083 
.095 
.053 
.120 
.062 
.094 
.067 
.065 
.058 
.044 
.072 
.082 
.073 
.058 
.071 
.041 
.048 
.076 
.049 
.054 
.038 
.050 
.074 
.041 
.062 
.040 

.014 

-.057 
.035 

-.060 
-.002 
-.029 

.015 

.013 
-.009 

.033 
-.053 

.007 

.032 

.026 

.024 

.021 

.039 

.048 

.060 

.050 

.040 
-.027 

.025 

.007 

.003 

.065 
-.006 

.057 

.026 

.080 

.010 
.059 
.034 
.032 
.067 
.020 
.071 
.053 
.060 
.091 
.052 
.106 
.061 
.045 
.042 
.104 
.058 
.093 
.017 
.057 
.069 
.051 
.071 
.049 

.057 

.037 

.052 

.045 

.091 

.053 

.094 

.068 

.037 

.064 
.056 
.060 
.092 
.045 
.078 
.083 
.037 
.042 
. 116  
.035 
.061 
.039 
.047 
.048 
.030 
.049 
.035 

-.001 

-.010 
.028 

-.036 
-.031 
-.019 
-.062 
-.001 
-.017 

.007 
-.002 

.000 
-.001 

.007 

.027 
-.022 

.008 
-.001 
-.012 

.023 

.032 
-.022 

.010 

.021 

.021 

.021 

.015 

I Average of 24 elevators only because records were not available for all 6 years in case of 2 elevators marked · #. Average for 24 cases = total of 5 annual incomes (ex
penses, or net incomes) per dollar of total sales per elevator divided by 5.  



TABLE 4.-Stock dividends* per dollar of five-year average total sales by e Ievators, 1921-22 to 1930-31 
(Figures in dollars) 

Averages:j: Averages:j: AveragesctJ Averages:j: 
Elevator 10 1st 5 2nd 5 Elevator 10 1st 5 2nd 5 Elevator 10 1st 5 2nd 5 Elevator 10 1st 5 2nd 5 
numbert years years years numbert years years years numbert years years years numbert years years years 

1 .0069 .0055 .0084 8 .0066 .0064 .0069 15 .0138 .0177 .0099 21 .0056 .0062 .0050 
2 .01038 .00702 .0137 11  .0117 .0090 .0144 16  .0084 .0086 .0082 24 .0078 .0066 .0090 
5 .0104 .0080 .0128 13  .00528 .00484 .00564 17 .0074 .0087 .0061 25 . 0078 .0073 .0084 
4 .0140 .0119 .0162 10 .01099 .0173 .00454 20 .01287 .00912 .0166 23 .0037 .0037 .0037 
7 .0066 .0055 .0078 9 .0105 .0117 .0093 19 .0070 .0051 .0089 26 .0031 .0025 .0038 
3 .0138 .0091 .0185 14  .0044 .0036 .0052 18 .0103 .0117 .0090 
6 .0091 .0065 .0118 12  .0084 .0063 .0106 22 .0027 .0020 .0035 

• Computed at 7%, 
t Sequence based on last 5 year total sales. 
:j: Total of 5 annual computed dividends per dollar of sales per elevator divided by 5 .  
NOTE.-Number to right of  average indicates number of  years in cases where less than 5 years were available. 

TABLE 5.-Profi.t per dollar of total sales with and without additional income, by elevators, 1921-22 to 1930-31 
(Figures in Dollars) 

A v e r  a g e  st A v e r  a g e s'!' 
Additional income excluded Additional income included Additional income excluded Additional income included 

Elevator 10 1st 5 2nd 5 10 1st 5 2nd 5 Elevator 10 1st 5 2nd 5 10 1st 5 2nd 5 
number* years years years years years years number* years years years years years years 

1 -.0107 .0188 -.0403 -.0077 .0237 -.0392 12 .0145 .0181 .0110 .0178 .0189 .0167 
2 .00207 .014!2 -.0100 .00707 .01752 -.0034 15 .0112 .0245 -.0020 .0171 .0328 .0014 
5 -.0068 .0217 -.0353 -.0042 .0223 -.0308 16 .0378 .0451 .0305 .0431 .0520 .0343 
4 .02128 .031!8 .0113 .03148 .03111 .0317 17 .0193 .0203 .0183 .0216 .0219 .0214 
7 -.0196 -.0226 -.0167 -.0116  -.0174 -.0059 20 .01747 .02532 .0095 .02237 . . 03172 .0129 
3 .0077 .0297 -.0142 .0160 .0460 -.0140 19 .0312 .0284 .0341 .0327 .0293 .0362 
6 .0158 .0204 .0113 .0233 .0259 .0207 18 .0295 .0237 .0354 .0322 .0252 .0393 
8 .0001 .0062 -.0061 .0018 .0094 -.0057 22 .0063 .0204 -.0078 .0073 .0215 -.0069 

1 1  . 0058 .0037 .0080 .0080 .0043 .0118 21  .0051 .0006 .0096 .0074 .0036 .0112 
13 .00059 .00874 -.0077 .00639 .01004 .0027 24 .0119 .0115 .0123 .0226 .0233 .0220 
10 -.0039 -.0183 .0104 -.0014 -.01 37 .0108 25 .0020 -.0051 .0091 .0040 -.0014 .0095 
9 .0311  .0339 .0284 .0333 .0358 .0308 23 .0443 .0459 .0427 .0516 .0483 .0549 

14 -.0060 .0039 -.0159 -.0006 .0098 -.0111 26 .0220 .0473 -.0032 .0223 .0473 -.0027 

* Sequence based on last five year total sales. 
t Total of 5 annual profits per dollar of total sales per elevator divided by 5. 
NOTE.-Small figure to right of average indicates the number of years in cases where less than 5 years were available. 



"tj 
TABLE &.-Additional net income per dollar of total sales, by elevators, 1921-22 to 1930-31 > � (Figures in Dollars) � 

Averagest trj 
� 

EleTator 10 lat 5 2nd 5 Fiscal Years U2 number* years years years 1921-22 1922-23 1923-24 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 1930-31 
trj 

1 .0032 .0049 .0011 ·---- ·---- ·---- .0252 .0021 .0002 .0008 .0034 .0002 
2 .0053 .0034 .0066 .0076 .0151 .0030 .0182 .0065 .0001 trj 
5 .0025 .0006 .0045 .0003 .0015 .0004 .0002 .0008 .0308 .0047 .0008 < 
4 .01 18  .0204 ·---- .0060 .0073 .0443 .0629, .0015 > 7 .0076 .0052 .0108 .0019 ·---- .0035 .0091 .0086 .0280 .0051 .0098 .0080 .0084 1-3 
3 .0104 .0163 .0002 .0447 .0228 .0093 .0099 .0129 .0005 .0001 .0001 .0003 .0001 0 
6 .0070 .0055 .0094 .0132 .0043 .0047 .0025 .0068 .0192 .0067 .0079 .0193 .0001 � 
8 .0019 .0032 .0004 .0005 .0012 .0039 .0027 .0117 .0011  .0003 .0007 .0003 rn 

1 1  .0019 .0006 .0038 .0023 ·---- ·---- .0008 .0027 .0051 .0050 .0038 .0038 
13  .0063 .0013 .0104 ·---- ·---- .0045 ·---- ·---- . . 0558 .0010 .0006 .0099 .0038 z 
10 .0024 .0046 .0004 .0227 .0031 .0047 .0035 .0057 .0002 .0004 .0019 rn 9 .0022 .0019 .0024 .0173 .0026 .0010 .0013 .0013 .0029 .0069 
14 .0054 .0059 .0048 .0036 .0088 . 0041 .0108 .0260 .0005 .0025 .0020 .0022 !=' 12 .0024 .0008 .0057 .0003 :0064 .0015 .0018 .0035 .0038 .0080 .0074 .0062 
15 .0051 .0083 .0034 .0297 .0147 .0053 .0045 .0097 .0017 .0009 .0053 .0070 rn 
16 .0050 .0069 .0038 .0091 .0049 .0068 .0102 .0055 .0081 .0019 .0045 .0034 .0046 � 
17  .0025 .0016 .0031 .0019 .0009 .0028 .0008 . 0025 .0023 .0020 .0036 .0024 .0052 � 
20 .0044 .0064 .0034 ·---- .0062 .0065 .0022 .0038 .0036 .0044 .0028 H 

19  .0015 .0009 .0021 .0007 ·---- .0001 .0002 .0024 .0009 .0001 .0001 .0067 .0038 z 
18 .0026 .0015 .0039 ·---- ·---- .0029 .0001 .0031 .0265 .0042 .0015 .0014 .0004 c:i 
22 .0010 .0011 .0009 .0008 .0006 .0012 .0023 .0013 .001 1 .0001 .0020 � 21 .0020 .0030 .0016 .0098 .0019 .0008 .0024 .0050 .0018 .0008 .0010 .0053 
2,i .0107 .01 18 .0097 .0101 .0100 .0168 .0101 .0136 .0060 .0057 .0087 .0160 .01 13 P:1 
25 .0020 .0037 .0004 .0056 .0023 .0037 .0020 .0054 .0005 .0006 .0006 trj 
23 .0070 .0024 .0122 .0002 .0001 .0004 .0029 .0092 .0167 .0096 .0141 .0134 .0119 > 
26 .0003 ·--·-- .0005 __ ·---- ·---- ·---- ·---- ·---- ·---- .0007 .0009 .0002 .0005 1-3 

• Sequence based on total sales of last 5 years. > 
t Total additional income by elevators for 5 years divided by total sales by elevators for 5 years. � 

> 

-=l � 



72 BULLETIN 272 SOUTH DAKOTA EXPERIMENT STATION 

TABLE 7a.-Percentage distribution of grain, general sidelbe and special sideline 
elevators by bushel-volume groups, 1921-22 to 1925-26 

Percentage distribution of dollar sales 
Bushel-volume No. of Av. total Sidelines 

sales, 

groups elevators volume Total Grain Genera! Special 

Below 100,000 
(No.) (thous. $) (o/o)  (%) (%) ( % )  

5-year average 4 1  7 6  100 85 12 3 
1921-22 15 59 100 83 15 2 
1922-23 6 9 3  1 00 85 9 6 
1923-24 6 78 100 88 12 
1924-25 5 99 100 89 11 
1925-26 9 7 8  1 0 0  83 11 

100,000-200,000 
5-year average 47  155  100  89  9 

1921-22 7 177 100 86 1 4  
1 922-23 1 1  144 100 9 1  9 1 1923-24 13 146 100 90 9 
1924-25 1 1  157 100 92 6 2 
1 925-26 5 172 100 84 10  6 

200,000-30 0,000 
5-year average 1 6  257 100 90 10  

1921-22 1 255 100 89 11  
1922-23 2 222 100 93 7 
1923-24 3 235 100 90 10 
1 924-25 5 280 100 91 9 
1925-26 5 260 100 89 11 

300,000-400,000 
5-year average 11  353 100 90 10  

1921-22 
1 922-23 4 319 100 88 12 
1923-24 1 384 100 91 9 
1924-25 3 402 100 90 10 
1925-26 3 . 339 .100 92 8 

Over 400,000 
5-year average 6 457 100 92 8 

1921-22 
1922-23 .·. 
1923-24 . 1 4.62 c, 100 92  8 
1 924-25 ;, 2 498 100 92 8 · 
1925-26 3 428 1 00 92 8 

· :-:,. ,. 



FARMERS' ELEVATORS IN S. D. SPRING WHEAT AREA 73 

TABLE 7b.-Percentage distribution of grain, general sideline and special sideline sales, 
elevators by bushel-volume groups, 1926-27 to 1930-31 

Percentage distribution of dollar sales 
Bushel-volume No. of Av. total Sidelines 

groups elevators volume Total Grain General Special 

Below 100,000 
(No.) (thous. $) (%) ( % )  ( % )  ( % )  

5-year average 60 76 100 77 17  6 
1926-27 22 72  100 67 26 7 
1927-28 5 100 100 80 13 7 
1928-29 8 73  100 82 14 4 
1929-30 13 74 100 82 14 4 
1930-31 12 75 100 85 11  4 

100,00-200,000 
5-year average 37 168 100 85 1 1  4 

1926-27 1 220 100 72 28 
1927-28 8 161 100 91 9 i 1928-29 9 152 100 88 1 1  
1929-30 11 186 100 79 12 9 
i930-31 8 162 100 85 8 7 

200,000-300,000 
5-year average 16  273  100  87  8 5 

1926-27 1 213 100 84 16  i 1927-28 6 288 100 92 7 
1928-29 6 266 100 81 10 9 
1929-30 3 4 1930-31 277 100 89 

300,000-400,000 
i-year average 368 100 86 8 

1926-27 6 1927-28 5 389 100 85 9 
1928-29 1 305 . 100 92 8 
1929-30 2 331 100 90 10 
1930-31 1 402 . 100 76 1 23 

Over 400,000 
5-year average 6 486 100 .. . 93 

1926-27 2 1927-28 607 100 94 6 
1928-29 2 412 100 . 92 8 
l!t29-30 2 1930-31 437 100 93 



74 BULLETIN 272 SOUTH DAKOTA EXPERIMENT STATION 

TABLE 8a.-Dollar distribution of grain, general sidelines and special sidelines, elevators 
by bushel-volume groups, 1921-22 to 1925-26 

(Figures in thousand dollars) 

Dollar sales 
Bushel-volume No. of Average total Sidelines 

groups elevators volume Total Grain General Special 

Below 100,0 00 
5-year total 41  76 3,114  2,644 370 90 

1921-22 15 59 887 730 137 20 
1922-23 6 93  557 476 51 30 
1923-24 6 78 467 409 55 3 
1924-25 5 99 494 438 53 3 
1925-26 9 78 709 591 74. 44 

100,000-200,000 
5-year total 47 155 7,312 6,527 665 120 

1921-22 7 177 1 ,243 1,071 170 2 
1922-23 1 1  144 1 ,579 1,431 144 4 
1923-24 13 146 1 ,897 1 ,709 162 26 
1924-25 1 1  157 1 ,733 1,595 1 04 4 
1925-26 5 172 860 721 85 54 

200,000-300,000 
5-year total 16 257 4 ,110  3,707 400 3 

1921-22 1 255 255 226 29 
1922-23 2 222 445 412  33  
1923-24 3 235 707 638 69 i 1924-25 5 280 1 ,401 1,268 132 
1925-26 5 260 1,302 1 ,163 137 2 

300,000-400,000 
5-year total 11  353 3,883 3,491 390 2 

1921-22 4 1:2�6 i:i21 i 1922-23 319  1 48 
1923-24 1 384 384 348 36 i 1924-25 3 402 1,205 1 ,080 124 
1925-26 3 339 1,018 936 82 

Over 400,000 
5-year total 6 457 2,743 2,517 22e 

1921-22 
1922-23 i -·462 

-,425 1923-24 462 37 
1924-25 2 498 997 917 80 
1925-26 3 428 1 ,284 1, 175 1 09 



FARMERS' ELEVATORS IN S. D. SPRING WHEAT AREA 75 

TABLE Sb.-Dollar distribution of grain, general sidelines and special sidelines, elevators 
by bushel-volume groups, 1926-27 to 1930-31 

(Figures in thousand dollars) 

Dollar sales 
Bushel-volume No. of Av. total Sidelines 

groups elevators volume Total Grain General Special 

Below 100,000 
5-year total 60 76 4,534 3,502 787 245 

1926-27 22 72 1,587 1,068 408 1 1 1  
1 927-28 5 100  501 403 65 33 
1928-29 8 73 584 476 81 27 
1929-30 1 3  7 4  966 790 135 41 
1930-31 12 75 896 765 98 33 

100,000-200,000 
277 5-year total 37 168 6,218 5,261 680 

1926-27 1 · 220 220 159 61 
1927-28 8 161  1 ,290 1 , 172  1 1 8  1 
1928-29 9 152 1 ,366 1 ,204 147 14 
1929-30 1 1  186 2,041 1 ,617  247  177 
1930-31 8 162 1, 301 1 , 109 107 85 

200,000-300,000 
5-year total 

1926-27 1 2 1 3  2 1 3  178  35  
1 927-28 6 288 1 ,726 1 ,587 116 23 
1928-29 6 266 1,597 1 ,288 160 149 
1929-30 3 1930-31 277 830 736 62 32  

300,000-400,000 
5-year total 368 3,314 2,842 265 207 

1926-27 5 i'.946 i'.663 1 927-28 389 169 114 
1928-29 1 305 305 280 25 
1929-30 2 331 662 594 67 
1930-31 1 402 402 305 4 93  

Over 400,000 
5-year total 486 2 ,9 1 4  2 ,715 199 

1 926-27 2 i'.215 i'.137 1927-28 607 78 
1928-29 2 412 824 759 65 
1929-30 2 -,819 1930-31 437 875 56 
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TABLE 9a.-Income, net income, stock dividends at 7 per cent, and profit per dollar of 
total sales, elevators by bushel-volume groups, 1921-22 to 1925-26 

Bushel-volume No. of Av. total Net* Stock divi-
groups elevators volume Income income dends at 7% Profitt 

(No.) (Thous. $) ($) 
Below 100,000 

($) ($) ($)  

5-year average:j: 41  76 .0941 .0211 .0124 .0087 
1921-22 15 69 .0901 .0049 .0163 -.0114 
1922-23 6 93  .1012 .0472 .(j07 9 .0393 
1923-24 6 78 .0749 .0135 .009() .0045 
1924-25 5 99 .1063 .0488 .0074 .0414 
1925-26 9 78 .1022 .0204 .0140 .0064 

100,000-200,000 
5-year average 47 155 .0686 .0271 .0056 .0215 

1921-22 7 177 .0680 .0237 .0061 .0176 
1922-23 1 1  144 .0730 .0314 .0059 .0265 
1923-24 1 3  146 .0665 .0250 .0059 .0191 
1924-25 1 1  157 .0678 .0319 .0047 .0272 
1925-26 5 172 .0670 .0169 .0054 .0115 

20 0,000-30 0,000 
5-year average 16  257 .0603 .0274 .0046 .0228 

1921-22 1 255 .0315 .0062 .0088 -.0026 
1922-23 2 222 .0504 .0199 .0047 .0152 
1923-24 3 235 .0463 .0155 .0045 .0110 
1924-25 5 280 .0739 .0373 .0044 .0329 
1925-26 5 260 .0649 .0345 .0039 .0306 

300,000-400,000 
5-year average 11  353 .0598 .0312 .0042 .0270 

1921-22 4 1922-23 319 .0539 .0224 .0048 .0176 
1923-24 1 384 .0540 .0326 .0027 .0299 
1924-25 3 402 .0641 .0388 .0039 .0349 
1925-26 3 339 .0651 .0350 .0044 .0306 

Over 400,000 
5-year average 6 457 .0413 .0173 .0034 .0139 

1921-22 
1922-23 1 1923-24 462 .0378 .0202 .0014 .0188 . 
1924-25 2 498 .0328 .0158 .0031 .0127 
1925-26 3 428 .0481 .0177 .0043 .0134 

* Interest on stock not deducted from e:Js."I)ense. 
t Economic profit on trading, exclusive of additional income. 
:j: Total annual income (net income, dividends, or profit) for 6 years per dollar of sales 

per elevator divided by number of elevators. 
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TABLE 9b.-Income, net income, stock dividends at 7 per cent, and profit per dollar of 
total sales, elevators l,y bushel-volume groups, 1926-27 to 1930-31  

Bushel-volume No. of Av. total Net* Stock divi-
groups elevators volume Income income dends at 7% Profitt 

Below 10 0,000 
(No.) (Thous. $) ($) ($) ($ )  ( $) 

5-year average:j: 60 76 .0829 .0074 .0131  -.0057 
1926-27 22 72 .1030 .0030 .0176 -:0146 
1927-28 5 100  .0918 .0442 .0075 .0367 
1928-29 8 73 .0674 -.0044 .0098 -.0142 
1929-30 13 74 .0785 .0018 .011 1  -.0093 
1930-31 12 75 .0575 -.0100 .0115 -.021 5  

100,000-200,000 
5-year average 37 168 .0705 .0225 .0068 .0157 

1926-27 1 220 .0923 .0508 .0087 .0421 
1927-28 8 161  .0846 .0470 .0051 .0419 
1928-29 9 152 .0555 . 0111  .0061 .0060 
1929-30 1 1  186 .0791 .0252 .0077 .0175 
1930-31 8 162 .0588 .0034 .0078 -.0044 

200,000-30 0,000 
5-year average 1 6  2 7 3  0596 .0237 .0053 .0185 

1926-27 1 213  .0388 -.0007 .0105 -.011 2  
1927-28 6 288 .0573 .0289 .0043 .0246 
1928-29 6 266 .071 1  .0306 .0054 .0252 
1929-30 
1930-31 3 277 .0480 .0074 .0047 .0027 

300,000-400,000 
5-year average 9 368 .0652 .0297 .0051 .0246 

1926-27 
1927-28 5 389 .0728 .0452 .0043 .0409 
1928-29 1 305 .0742 .0330 .0081 .0249 
1929-30 2 331 .0391 -.0014 .0066 -.0080 
1930-31 1 402 .0706 .0212 .0029 .0183 

Over 400,000 
5-year average 6 486 .0567 .0248 .0040 .0208 

1926-27 2 1927-28 607 .0730 .0416 .0031 .0385 
1928-29 2 412 .0471 .0148 .0045 .0103 
1929-30 
1930-31 437 .0501 .0179 .0046 .0133 

* Interest on stock not deducted from expense. 
t Economic profit on trading, exclusive of additional income. + Total annual income (net income, dividends, or profit) for 5 years 1>er dollar of sales 

1>er elevator divided by number of elevators. 
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TABLE 10.-Interest paid per dollar of total sales (not included in expense) 
1926-27 to 1930-31 

Bushel-volume groups Elevators 

(Number) 
Below 100,000 
5-year average* ---------------------- 41 

1926-27t ------------------------- 14 
1927-28 -------------------------- 3 
1928-29 -------------------------- 5 
1929-30 -------------------------- 1 1  
1930-31 -------------------------- 8 

100,000-200,000 
5-year average ----------------------- 27 

1926-27 ------------ ------------ 1 
1927-28 -------------------------- 7 
1928-29 -------------------------- 7 
1929-30 -------------------------- 7 
1930-31 -------------------------- 5 

200,000-300,000 
5-year average ----------------------- 11 

1926-27 --------------------------
1927-28 -------------------------- 5 
1928-29 -------------------------- 2 

mt:r ===============�========== 2 
300,000-400,000 
5-year average -----------------------

1926-27 ------------------- -------
1927-28 -------------------------- 4 
1928-29 -------------------------- 1 
1929-30 -------------------------- 2 
1930-31 --------------- ----------

Over 400,000 
5-year average -----------------------

1926-27 --------------- -----------
1927-28 -------------------------- 1 
1928-29 -------------------------- 2 

mt�� ===============�========== 2 

Interest paid 

($) 

.0149 

.0169 

.0088 

.0148 

.0144 

.0144 

.0066 

.0004 

.0064 

.0053 

.0094 

.0055 

.0026 

.0029 

.0008 

.0059 

.0013 

.0007 

.0021 

.0007 

.0052 

.0202 

.0009 

.0020 

t Total interest paid for one year per dollar of total sales per elevator divided by num
ber of elevators paying interest. 

* Total annual interest paid for the 5-year period per dollar of total sales per elevator 
divided by number of elevators paying interest. 
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TABLE 1 1.-Grain dollar volumes and grain bushel volumes compared, elevaton by 
bushel-volume groups, 1926-27 to 1930-31 

Grain sales by 
Bushel volume Number of Av. bushel bushel-volume groups 

groups elevators volume Dollars Bushels 

Below 100,000 
(Number) (Thous. bus.) (Thous. $) (Thous. bus.) 

5-year average 60 62 58 62 
1926-27 22 51 49 61 
1927-28 5 93  80  93  
1928-29 8 62 59 62 
1929-30 13 64 61  64 
1930-31 12 67 • 63 67 

100,000-200,000 
5-year average 37 148 142 148 

1926-27 1 161 159 161 
1927-28 8 159 146 159 
1928-29 9 152 134 152 
1929-30 11 144 147 144 
1930-31 8 1 35 138 135 

200,000-30 0,000 
5-year average 16  238 237 238 

1926-27 1 234 178 234 
1927-28 6 253 265 263 
1928-29 6 219  215  219 
1929-30 3 1930-31 250 245 250 

300,000-400,000 
5-year average 9 350 316 350 

1926-27 5 1927-28 366 333 366 
1928-29 1 333 280 3 33 
1929-30 2 333 297 333 
1930-31 1 325 305 325 

Over 400,000 
5-year average 6 465 452 465 

1926-27 2 1927-28 529 569 529 
1928-29 2 408 379 408 
1 929-30 2 1930-31 459 409 469 



TABLE 12.-lncome, net income, stock dividend at 7 per cent and profit, per dollar and per bushel compared, elevators by bushel-
00 
q 

groups, 1926-27 to 1930-31 

Elevators by bushel volume groups 
Number Average 

Income Net income Stock div. at 7% Profit* q 
Bushel-volume of bushel � 

groups elevators volume Per $ Per bu. Per $ Per bu. Per $ Per bu. Per $ Per bu. � 
(No.) (Thous. bus.) ($)  ($) ($) ($) ($) ($) ($) ($)  1-3 Below 100,000 � 

5-year average 60 62 .0824 .0733 -.0172 -.0141 .0187 .0167 -.0359 -.0308 z 
1926-27 22 51 .1129 .0941 _.0284 -.0229 .0284 .0239 -.0568 -.0468 

N) 1927-28 5 93 .09 1 1  .0776 .0399 .0340 .0099 .0080 .0300 .0260 
1928-29 8 62 .0568 .0567 -.0213 -.0157 .0124 .0114 -.0337 -.0271 N) 
1929-30 13 64 .0734 .0702 -.0141 -.0117 .0145 .0135 -.0286 -.0252 00 
1930-31 12 67 .0498 .0480 -.0210 -.0197 .0132 .0142 -.0342 -.0339 0 

100,000-200,000 q 
5-year average 37 148 .0619 .0603 .0104 .0114 .0078 .0075 .0026 .0039 1-3 

1926-27 1 161 .0829 .0818 .0295 .02\'ll .0119 .0117 .0176 .0174 ::c: 
1927-28 8 159 .0835 .0773 .0442 .0410 .0049 .0043 .0393 .0367 
1928-29 9 152 .0476 .0429 .0013 .0022 .0065 .0058 -.0052 -.0030 
1929-30 1 1  144 .0648 .0674 .0079 .0101 .0095 .0096 -.0016 .0004 > 
1930-31 8 135 .0499 .0501 -.0119  -.0080 .0095 .0094 -.0214 -.0174 � 

200,000-300,000 0 
5-year average 16 238 .0517 .0504 .0166 .0169 .0062 .0059 .0104 .0110 1-3 

1926-27 1 234 .0303 .0231 -.0063 -.0048 .0126 .0096 -.0189 -.0144 > 
1927-28 6 253 .0524 .0521 .0246 .0244 .0049 .0050 .0197 .0194 

t_%_j 1928-29 6 219 .0589 .0571 .0172 .0178 .0068 .0064 .0104 .0114 
1929-30 � 
1930-31 3 250 .0430 .0429 .0069 .0072 .0053 .0052 .0016 .0020 "'d 

300,000-400,000 �-5-year average 9 350 .0543 .0488 .0199 .0178 .0058 .0050 .0141 .0128 � 
1926-27 5 rs: 
1927-28 366 . 0652 .0596 .0371 .0340 .0048 .0044 .0323 .0296 t_%j 
1928-29 1 333 .0742 .0624 .0318 .0267 .0088 .0074 .0230 .0193 � 1929-30 2 333 .0826 .0282 -.0065 -.0064 .0076 .0060 -.0141 -.0124 
1930-31 1 325 .0241 .0226 -.0248 -.0233 .0038 .0036 -.0286 -.0269 1-3 

Over 400,000 00 
5-year average 6 465 .0540 .0524 .0247 .J244 .0044 .0039 .0203 .0205 1-3 

1926-27 > 
1927-28 2 529 .0721 .0747 .0432 .0451 .0033 .0033 .0399 .0418  1-3 
1928-29 2 408 .0432 .0401 .0114 .0105 .0049 .0042 .0066 .0063 0 
1929-30 2 z 1930-31 459 .0469 .0422 .0195 .0175 .0049 .0042 .0146 .0133 

* Additional income not included. 
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TABLE 13.-Interest paid* per dollar of grain sales per bushel of grain handled 
(not included in expenses) , 1926-27 to 1930-31 

Bushel-volume Number of Interest paid Interest paid 
groups elevators per dollar per bushel 

(Number) ($)  ($) 
Below 100,000 
5-year averaire 41 .0172 .0153 

1926-27 14 .0237 .0208 
1927-28 3 .0082 .0051 
1928-29 4 .0145 .0128 
1929-30 11 .0148 .0136 
1930-31 8 .0140 .0128 

100.00 0-200,000 
5-year average 27 .0065 .0059 

1926-27 1 .0006 .0006 
1927-28 7 .0066 .0059 
1928-29 7 .0049 .0040 
1929-30 7 .0096 .0092 
1930-31 5 .0055 .0054 

200,000-300,000 
5-year average .0032 .0029 

1926-27 5 1927-28 .0030 .0028 
1928-29 2 .0008 .0008 
1929-30 2 1930-31 .0060 .0056 

300,000-400,000 
5-year average .0010 .0009 

1926-27 4 1927-28 .0008 .0007 
1928-29 1 .0021 .0018 
1929-30 2 .0008 .0007 
1930-81 

Over 400.000 
5-year average .0052 .0059 

1926-27 . i 1927-28 .0201 .0235 
1928-29 2 .0010 .0010 
1929-30 2 1930-31 .0020 .0020 

• Total annual interest paid per dollar of total sales per elevator 
bandied- per elevator) divided by number of elevators paying interest. 

(or per bushel 



TABLE 14.-Dollar distribution of expenses* in handling 100 bushels of grain, by bushel-volume groups, 1926-27 to 1930-3 1 

Bushel-volume groups in thousand bushels 

Below 100 100 - 200 200 - 300 300 - 400 Over 400 

Exp. per Exp. per % less Exp. per % less Exp. per % less Exp. per % less 
100 bus. 100 bus. than prev. 100 bus. than prev. 100 bus. than prev. 100 bus. than prev. 

Item group group group group 

($)  ($) (%) ($) (%)  ( $ )  (%) ($) (%) 
Total ----------- -------------- 7.88 4.78 39 3.38 29 3.10 8 2.79 10 

Manager's salary ------------- 3.07 1 .58 48 1 .00 36 .88 12 .82 7 
Extra help -------------------- .39 .67 +28 .47 30 .57 +21 .47 18 
Depreciation ------------------ 1 .18  .67 43 .51 24 .46 10 .33 28 
Insurance and bonds ---------- .70 .38 46 .24 36 .25 + 4  .25 0 
Taxes and rents --------------- .55 .29 47 .24 17 .19 21  .22 +16 
Light, heat and power --------- .32 .19 40 .17 10 .15 +50 .11 27 
Auditing and bookkeeping ----- .32 .19  40 .17 10 .09 47 .08 1 1  
Repairs and renewals --------- .24 .19 21 .10 47 .15 +50 .11  27 
Printing and supplies --------- .24 .14 42 .14 0 .09 36 .17 89 
Directors and secretary -------- .24 .10 58 .10 0 .09 10 .03 67 
Markets .16 .10  37 .07 30 .03 67 .03 0 
Advertising ------------------- .08 .04 50 .03 25 .03 0 .06 +so 
Miscellaneous ----------------- .39 .24 38 .14 41  . 12  14  . 1 1  9 
Average volume in each 

100 thousand bushel-group __ 62 148 238 360 465 

* Interest not included. 
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TABLE 15.-Percentage distribution of grain expenses* by bushel-volume groups, 
1926-27 to 1930-31 

Bushel-volume groups in thousand bushels 

Item Below 50 50-100 100-150 150-200 200-300 300-400 Over 400 

Total 1 00% 1 00% 100% 100% 100% 100% 100% 

Manager's salary 39 40 34 31 30 28 29 
Extra help 6 5 9 16 14 18  17  
Depreciation 15 15  17 14 15 15 12 
Insurance and bonds 10 9 9 7 7 8 9 
Taxes and rents 6 7 6 6 7 6 8 
Light, heat and power 4 4 4 4 5 5 4 
Auditing and bookkeeping 4 4 4 4 5 3 3 
Repairs and renewals 2 3 4 5 3 5 4 
Printing and supplies 3 3 3 3 4 3 6 
Directors and secretary 3 3 2 2 3 3 1 
Markets 2 2 2 2 2 1 1 
Advertising 1 1 1 1 1 1 2 
Miscellaneous 5 4 5 5 4 4 4 

* Interest not included. 

TABLE 16.-Percentage distribution of total grains based upon pounds handled, 
1926-27 to 1930-31 

All Wheat and 
Year grain durum Barley Flax Corn Oats Rye 

5-year average 100% 70% 1 1 %  7% 6% 4% 2% 

1926-27 100 55 5 10 19 10 1 
1927-28 100 66 15 9 4 4 2 
1928-29 100 70 16 7 3 3 1 
1929-30 1 00 78 9 5 3 3 2 
1930-31 100 78 9 4 3 2 4 

TABLE 17.-Net income per bushel all elevators, positive net income elevators and negative 
net income elevators, 1926-27 to 1930-31 

Wheat and 
Grain durum Barley Flax Corn Oats Rye 

($) ($) ($) ($) ($) ($) 
5-year average 
All elevators -.0084127 .0026111 .0218103 -.02027° .013289 -.004812 

Positive net income .031511 .033572 .079870 .02822' .039581 .0466" 
Negative net income .040970 .0491 «a .010333 .054441 .044128 .063329 

1926-27 
All elevators -.044423 -.013115 -.015918 -.059318 .002020 -.0034' 

Positive net income .07585 .03318 .06789 .01401 .030512 .0662' 
Negative net income .077918 .06607 .09979 .074015 .04071 .09621 

1927-28 
All elevators .033128 .035028 .046422 .012614 .048021 .05551T 

Po1itive net income .040422 .036825 .057220 .025212 .048021 .059711 

Neptive net income .00674 .01141 .06152 .06332 .01191 

1928-29 
All elevators -.011128 -.003925 .085421 -.000111 .011 121 .007111 

Positive net income .01799 .022811 .099819 .04194 .031014 .03951 

Negative net income .026617 .024914 .05182 .02427 .02887 ,01607 

1929-38 
All elevators -.011328 -.005424 .054319 -.007515 .001614 -.077310 

Positive net income .019511 .039112 .102714 .03551 .04421 .01291 
Negative net income .034015 .049812 .08135 .0361' .05521 . 1159' 

ltH-Sl 
All elevaten -.012321 -.0073211 -.057021 -.034412 -.010111 -.033211 

Po1itiTe net income .01511° .031711 .06251 .02274 .04068 .0112• 
Nep.tlTe net income .029418 .07689 .120911 .06291 .05377 .056711 

NOTE.-NUinber1 to right of average indicates number of elevators. 
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TABLE 18.-Relation between test weight, protein content, premium or dt-acoant and price 
received at Minneapolis for shipments of spring wlteat from eichteen 

stations in northern South Dakota, 1926-27* 

Av. selling Total Av. premla111 or ilaceant 
Elevator price per car-lot Av. test Av. protein received o"er pre"ailins 
number bushelt testa weights content futures at Minneapells 

($) (No.) (Lbs,) (%) (c per hushel) 
Total or av. 1 .408 238 68.0 14.13 - .4 

1 1 .400 2 66.5 13.08 + 1.2 
3 1 .170 1 68.7 16 .20 -27.6 
4 1 .409 2 63.5 12.16 - .2 
6 1.414 3 69.1 14.77 - 1 .0 
7 1 .450 2 59.5 12 .73 + 4.3 

12 1 .316 23 58.5 14 .16 - 7.5 
13 1 .345 1 57.6 13.85 ., - 5 .4 
14 1 .350 22 67.9 14.68 - 6.8 
15 1 .449 3 66.8 15.88 + 2.0 
16  1 .490 26 59.0 13.29 + 7.4 
17 1 .473 31 66.7 14.64 6.1 
18  1 .372 8 69.4 13.76 - 2.8 
22 1 .348 17  58.1 14.78 - 6.4 
23 1 .379 21 58.6 14.09 - 3.9 
24 1 .489 19 58.4 18.79 + 5 .7 
25 1 .408 48 57.9 13.71 - . 2  
26 1 .423 3 53.6 17.57 - .6 
27 1 .369 6 58.5 14.46 - 3.2 

* Summarized by Division of Cooperative Marketing, formerly of the U. S. Depa� 
ment of Agriculture, Washington, D. C. 

t Includes all grades. 

� ..: t 

TABLE 19.-Relation between test weight, protein content, premium or discount and : price 
received at Minneapolis for sprin&" wheat shipped from twenty 

stations in northern South Dakota, 1927-28* 

Elevator 
number 

Total or av •. 

1 
2 
3 
4 
6 
9 

1 1  
12  
18 
15 
16  
17 
18  
19-
20 
22 
23 
24 
26 
26 

Av. selling 
price per 
bushelt 

($) 
1 .37 

1 .37 
1 .30 
1 .44 
1.36 
1 .40 
1.41 
1 .35 
1.37 
1.46 
1 .32 
1 .29 
1 .34 
1.38 
1.41 

· 1 .35 
1 .40 
1.41 
1.36 
1 .37 
1 .36 

Total 
car-lot 
tests 

(No.) 
1 ,142 

16 
2 

14 
21  
18  
49  
22 
62 
16 
84 
88 

. 72 
5 

. 61  
1 14 
121  
99 

160 
45 
83 

Av. test 
weights 

(Lbs.) 
58.61 

59.38 
60.25 
60.68 
60.07 
58.72 
60.11 
68.46 
57.93 
69.16 
58.52 
57.82 
60.14 
67 .30 
68.48 
67.94 
69.39 
59 .08 
58.30 
57.10 
57.33 

Av. premium or discount 
Av. protein received over prevailinir 

c·ontent futures at Minneapolis 

(%) 
12.0 

12.0 
1 1 . 1  
12.5 
11.6 
12 .1  
12 .5  
12 .6  
12.0 
12,7 
11 .7 
11.3 
1 1 .4 
12 .0 
12 .5 
11 .9 
12.2 
12.2 
1 1;9 
12.2 
11 .9 

(c per bumel) 
+ 6.0 

+ 5.0 
+ 1 .8 
+ 8.1 
+ 1 2.5 
+ 8.2 
+12.2 

l+. t� 

16.8 •\'\(.': 3.3 
1.1 
4.2 

' 5 .4 '�"' : .: :1 
9.9 

'.-' lH 
• Summ�rized by Division or'' CooperativEl ?1arketi:qg, formerl:r of the 

ment of Agriculture, Washington, D. C. 
u. s. Depa� 

t Includes all ll'rad�. 
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TABLE 20.-Relation between test wdght, protein content, premium or discount and price 
received for spring wheat shipped from nineteen station, 

in northern South Dakota, 1928-29* 

Av. selling Total Av. premium or discoant 
Elevator price per car-lot Av. test Av. protein received over prevailing 
number bushelt tests weights content futures at Minneapolis 

($) (No.) (Lbs.) (%) (c per bushel) 
Total or av. 1.155 723 58.1 12.43 + 4.1 

1 1.147 3 59.2 12.73 

r 
3 1 .220 5 58.4 13.74 5.9 
4 1 .236 4 59.7 12.46 6.0 
6 1.159 7 58.3 12.30 3.3 
9 1.173 18 56.6 12.80 6.0 

11  1 .092 8 57.7 12.90 .2 
12 1.109 48 58.1 12.03 - 1.4 
13 1.114 7 57.3 12.74 - 1.8 
15 1 .127 44 58.4 11.90 2.2 
16 1 .157 92 58.7 12.14 2.9 
17 1 .135 56 57.9 12.00 2.8 
18  1.135 1 56.8 12.40 2.4 
19 1.257 19 58.5 13.50 11.9 
20 1.124 70 57.2 12.24 .5 
22 1.273 52 59.7 13.60 16.3 
23 1.187 52 56.5 13.05 8.5 
24 1.158 101 59.2 12.35 4.1 
25 1 .130 32 57.8 12.40 1.4 
26 1.131 104 57.2 12.25 3.1 

* Summarized by Division of Cooperative Marketing, formerly of the U. S. Depart-
ment of Agriculture, Washington, D. C. 

t Includes all grades. 



TABLE 2 1.-Variation in the relative importance of certain quality factors of 1,928 cars of the 1926 crop of spring wheat to premium• or 
discounts received in the Minneapolis or Duluth market by months for fiscal year August 1, 1926 to July 3 1, 1927. 

(Montana. North Dakota, South Dakota, Minnesota Spring Wheat Area Study) *  

Percentage o f  premium attributable to quality factor indicated by months 

1 9 2 6  1 9 2 7  
AU&'. Sept. Oct. Nov. Dec. Jan. Feb. March April May June July-
297 730 473 382 133 192 176 170 108 140 99 28 

Quality factor cars cars cars cars cars cars cars cars cars cars cars cars 

Total per cent 
aocountable 55.8 42.6 24.8 21.1 39.8 37.0 52.3 36.8 47.2 41.4 52.8 97.9 

Dockage 5.8 3.4 .4 2.2 .3 3.4 .9 .5 .5 .1  .1 .3 
Test weight 6.5 - 1 .9 - 2.1 - 6.6 3:8 2.0 - 1.3 - 1.0 - 2.8 - .1 - 2.� - 1.3 
Protein 31.7 18.8 7.6 - .4 1.1 3.1 9.8 4.3 16.9 10.4 42.6 99.9 
Moisture 7.3 18.6 13.7 23.2 33. 1  28.2 42.6 38.0 82.5 31.1 14.5 - .1 
Foreign material 4.5 3.7 5.2 2.7 1 .6 .3 .3 --·- .1 - . 1  - 1.5 - .9 

Coefficient of 1 9 2 6 1 9 2 7 
correlation Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June July 

First coefficient .747 .653 .498 .459 .631 .608 .723 .606 .687 .644 .726 .989 

* Determined by Division of Cooperative Marketing, formerly of the U. S. Department of Agriculture, Washington, D. C. 
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TABLE 22.-Variation in the relative importance of certain quality fa1etors of 5,053 cars of the 1927 crop of spring wheat to premium 
or discounts received in the Minneapolis or Duluth markets by months, August 1, 1927 to July 31, 1928. 

(Montana, North Dakota, South Dakota, Minnesota Spring Wheat Area Study) * 

Percentage of premium attributable to quality factor indicated by months 

1 9 % 7  1 9 2 8 
Aug. Sept. Oct. Nov. Dec. Jan. :Feb. March April May .lune July 
366 149 1,020 588 229 251 316 295 175 212 95 12 

Quality factor cars cars cars cars cars cars cars cars cars cars cars cars 

Total per cent 
accountable 61.8 68.7 53.6 82.1 73.3 84.9 81.4 85.0 67.2 59.6 65.4 97.2 

Dockage 2.0 1.5 .4 .2 - .4 .0 1.0 .2 .3 1.7 .2 5.9 
Test weight 16.0 1 1.9 10.0 13.7 10.0 12.2 14.4 14.1 13.9 23.4 1 1.2 3.4 
Protein 39.4 52.7 40.6 64.4 60.6 68.9 59.5 69.5 50.9 33.4 51.7 81.3 
Moisture 3.5 2.3 2.3 3.6 2.6 3.2 5.9 1.2 1.9 .5 1.0 .8 
Foreign material .9 .3 .3 .2 .5 .6 .6 .0 .2 .6 1.3 5.8 

Coefficient of 1 9 2 7  1 9 2 8  
correlation Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June July 

First coefficient .786 .829 .732 .906 .856 .922 .902 .922 .819 .772 .808 .986 

• Determined by Division of Cooperative Marketing, formerly of the U. S. Department of Agriculture, Washington, D. C. 
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TABLE 23.-Comparison of actual gains or losses under complete hedging with futures and without hedging with futures, hard spring wheat trading, 
1925-26 to 1928-29 inclusive :1 ( 1 ) .  By 7 to 18 elevators in spring wheat regional study. (2).  By North Dakota Elevator No. 12.2 

(Figures in dollars) 

Gross Gains Using Gross Gains Foregone by Being Completely Hedged in 
Futures trading Contrast to Not Buying or Selling Futures 

profit Gain due to Gross 
with Gain in Gain differences profit 

Gain if elevator cash made by in spreads with 
Trading unhedged completely market if not between Savings elevator 

Profit grain hedged futures hedging cash and in not buying 
No. of as shown had been using had not unhedged future hedging or selling 

Year Cases on audit3 hedged4 futures� been used6 grain4 pricea' costss futures 
A B c D E F G H 

1. By 7 to 18 elevators in spring wheat regional study 
Average of annual 

averages -------- 12 3737 -66 3671 275 66  365 136 4513 

1925-26 ----------- 16 3541 -176 3365 -372 176 403 141 3713 
1926-27 ----------- 18 2724 340 3064 80 -340 63 102 2969 
1927-28 ----------- 9 5876 492 5384 -50 -492 398 149 6373 
1928-29 ----------- 7 2806 63 2869 1441 -63 598 152 4997 

2. By North Dakota Elevator No. 12 
Average of annual 

averages ------- 1 2845 -334 2511 648 334 575 173 4241 

1925-26 ----------- 1 1995 -1675 320 198 1676 1686 266 4145 
1926-27 ----------- 1 1107 129 1236 -3 -129 29 50 1183 
1927-28 ----------- 1 3902 -219 3683 954 219 3 153 5012 
1928-29 ----------- 1 4375 430 4805 1443 -430 582 225 6625 
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1 Determined by the Division of Cooperative Marketing, formerly of the U. S. Department of Agriculture, Washington, D. C. Estimates in all cases ex- � cept Columns 1 and 7. 
2 Sales and shipments for each of the four years were 53,733 ; 17,234 ; 67,377 and 196,191 bushels of wheat respectively ; daily market position averaged U1 

4,628 bushels long, 1,129 bushels long, 2,307 bushels short and 508 bushels long for the four years respectively. t-3 
• Figures reflect results of incomplete hedging. > 4 Derived from daily market position times change in price. :j a Derived from margins secured under complete hedging. 

O • "Spreads" gains or losses not included. z , Assumes condition of complete hedging. 
• Includes commissions and taxes ; assumes complete hedging. 
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