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The Uses of Efficiency Factors in Analysis of
Farm Records'

By Joox A. Hopkixs, Je.

In interpreting data obtained from farm accounts, frequent
use is made of financial ratios, and of rates of input per unit of
labor, land, or capital employed in the farm business. These
so-called farm efficiency factors are designed to give the farm
operator an approximate measurement of his suecess in organiz-
ing and managing those elements of the farm business which are,
to some degree, under his control.

Efficiency factors or operating ratios are also useful to the
extension worker in farm management, This speecialist, as he
discusses applications of farm organization and management
prineiples, often feels a need for some means of making a rapid
preliminary appraisal of the farmer’s performance in the reeent
past.

This calls for a systematic examination of all important
branches of the business. It therefore requires a eomprehensive
list of the ratios or factors mentioned. The analysis should be
sufficiently thoroughgoing to uneover any serious failure of crgan-
ization or management. After these weaknesses are discovered
the farmer and the extension worker will need to combine their
technical knowledge and economie principles to plan for im-
provement. In other words the efficiency factors provide a means
of discovering points of weakness, but they do not provide nor
dictate any particular method for their eorrection,

The cfficiency factors sre seldom exact measures of variation
in returns per unit of any pure economic factor of production.
Nor do they often show the exaet effeet of any single change in
management without an admixture from other influences. This
fact results from a corresponding heleTogeneity in the factors of
production themselves, from the almost infinite mutations of
techniques of operation from farm to farm, and from the univer-
sal fact of variation in mental acuteness, inertia and aptitudes
of the farm operator himself,

Efficiency factors, or financial and operating ratios have been
used for years in other industrics than agriculture. In recent
vears their use has been ineressing and has become common in
the analysis of farm records in some states. Unfortunately little
thought has been given to & careful analysis of the efficiency
factors themselves. Thus such factors as the rate of turnover
on capital, returns per hundred dollars of feed econsumed, and

1 Project No. 1 of the Iowm Agricultural Experimont Station.
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the acres of erops handled per man have been treated as though
increases in their values were 10 be desired without limit. The
ordinary worker in estension or in research has fully realized
that spreading labor too thinly over a large area of land, or
concentrating attention on a small number of livestock in order
to obtain an extremely high rate of return on feed either en-
counters diminishing returns er is accompanied by a lack of
attention to other phases of the farm business. Bat there has
been but little definite information as to just where the point
of diminishing returns was located for a given factor and under
a given set of conditions.

It is the purpose of this study to atiempt an appraisal of some
of the principal efficiency factors in use or available from the
simpler forms of farm records. 1t is desired to discover as ae-
curately as the nature of the data permits the relationships
which exist between these factors and net farm income and farm
profit as well as eoncomitant variations in other efficiency factors
or in related phases of the farm business. The conelusions must
be limited to the physical and economic eonditions existing in
Jowa in the recent past and to the sizes and types of farm or-
ganizations common in this state.

Every research worker and teacher who has come in contaet
with the realities of farm operation realizes that many sim-
piifieations which are possible and often necessary in the dis-
cussion of the elassroom become impossible on an actual farm.
The farmer must operate his business in terms of concrete goods
and often in terms of narrowly limited eombinations of concrete

For the benefit of the practical farmer an effort mnst be made
to devise a group of ratios or efficiency factors comprehending
the more important controllable infiuences on farm returns
These factors must be expressed in terms of those nataral units
in which the complexes of farm production clements are associat-
ed in actual farm operation,

As a basis for this study data were drawn from 323 lowa farm
business records for 1927, 430 for 1928, 610 for 1929 and 690
for 1930, or a total of 2,003 records in all. These records were
kept under the supervision of the lowa Agricultural Extension
Service and represent simple forms of single entry farm account
books. The records for 1930 eame from 56 eounties distributed
over all the type-of-farming areas of the state.

SCOPE OF THE STUDY

Over 20 efficiency faetors were examined during the course of
the studyv. Several of these were rejected as lacking significance,
or because they seemed to duplicate influences which were ex-
pressed more satisfactorily by other factors. Three were studied
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only insofar as their gross or uncorrected relationship to other
factors were coneerned. Two factors, the net income and the
rate of turnover, were examined only in their relationship to the
profit or return on management. Fourteen other factors were
examined in their gross relationship to other factors and in their
net relationship to net income and return on management.

The list of factors used in the final analysis, and their average
values are shown in table I.

TABLE I. FARM EFFICIENCY FACTORS, AVERAGES FOR GROUPS OF IOWA
FARMS, 1827-1980

Recorda
kept 8
Year con=- 192% 1928 1929 1930
secutive
years
Number records studied 144 | 828 | 430 | 810 | 690
Financial factors and ratios
1. Net farm.income $3008 § — $ — $3721 $1678
2, Net farm income after
interest payments $2734 $1952 $2068 3208 $1322
8. Management return $ 886 $-160* $ 458 $ 600 $-1224%
4. Gross income per §100
invested : $ 1668 | § 1360 [ § 17.00 | § 16.560 | 3 12.40
5. Percent total expense to
total incorne 50 54 47 48 3
6. Percent investment in
working capital 19 - — — 20 21
Factora related to the eropping systemr
7. Total acres in farm 188 —_ _ 208 215 -
8. Acres corn 62 66 n 72 78
9. Yield of corn, bu. i 39 49 47 42
10, Value of crops per acre —_ — — $ 25650 | § 20.80
Factors related to the livestock system
11, No. litters spring pigs 12 14 12 13.8 13.2
12, No. litters fall pigs 4.4 —_ _— 4.6 4.8
18, Hog Inocome per sow $ 149 — - $ 167 $ 136
14, Ne. steers fed 12 —_ —_ 13 17
16, Beef income per head $ 26 —_— —_ £ 25 $ 10
16. Dairy income per cow $ 101 — —_ $ 100 § 88
17. Liveatock ineome per
$100 of feed $ 150 3 140 $ 136 $ 152 $ 118
Factors velated to efliclency in use of cost elements
18, Months labor used 22 23 22 23 22
18. Crop acrea per man k] mn 82 88 92
20, Livestock _income per man — — — $2660 $2032

* Deficit.

Many of these factors were interrelated. Therefore the methods
of curvilinear correlation were used to ascertain net relation-
ships between the factors and net income or management re-
turns.? C

Each year’s records were.studied independently, except that
in the preliminary analysis of the 1928 and 1929 records, the
curves of net relationship of the preceding year were used as
. the first approximation to the relationship for the year in ques-

. tion. In this way preliminary work of determining rectilinear

¥ :E.‘mltlelb Mordecal. Methods of correlation analysis, John Wiley and Sons, New
ork, 1830,
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correlation and regression was avoided., This was well justified
by the results, The close correspondence of the final curves of
relationship to the ones discovered for the earlier years indicated
a high degree of stability of the relationships found, at least
during years of relatively stable economice conditions. For the
year 1930 it was thonght that the seriously unsettled price con-
ditions might well upset some of the relationships obtained for
the three earlier years. Consequently the 1930 records were
analyzed quite independently of the earlier records.

In this and in other studies concerned with data from a large

- number of farm records, it should be remembered that differences
in income represent varialions between farms and mot relation-
sheps of income to the factors in question on the same farm. It
is hoped that the relationships discussed in this bulletin may be
suggestive of the consequences to be expected from indicated
variations in organization or management of a specific farm.
But it should not be forgotten that each farm included in this
study difiers from its neighbors to some degree in its physical
makeup or economic environment, and more Important, tlat
each farm was under the management of an individual man whose
mental acuteness, aptitudes, experience and preferences differed
from those of every other man in the group.

The averages for the factors studied are shown in table I.
These figures give an idea of the performance of farms slightly
more productive than the ordinary farm. They may, therefore,
be used as standards under Iowa conditions.

THE TYPES OF FARMS STUDIED

In the earlier stages of the study it was thought that relation-
ships between factors under examination and the income and
profit might differ as between different areas of the state. There-
“fore the records from the five principal type-of-farming areas
were examined separately. Ineconclusive and eontradictory ten-
dencies soon began to show up. Many of these seemed due to
the presence of farms in each area which were ordinarily re-
garded as typical of some other areca. Therefore, it was decided
to group farms with regard to type of the individual farm rather
than the general area in whieh it was found.

It was necessary 1o use the relative importance of different
sources of income as the basis of classification. More satisfactory
classifieation might have been possible had there been a complete
record of the dispesition of crops raised. But feed records were
available only on a small number of farms on which detailed
records were kept in Webster County.. The classification is, of
course, largely arbitrary. On most of these farms the hog enter-
prise was the most important source of income. Thus the farms
classified as cattle-raising farms generally produced a consider-
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able number of hogs, but also raised enough cattle for the sale
of beef to amount to 25 or more percent of the gross income.
In brief, the scheme of classifieation was as follows:

1, Hog farms—those receiving over 50 percent of their gross income
from sale or increase in inventory of hogs.

2. Commercial feeding farms—those receiving over 25 porcent of
thoir gross income from beef sale or inerease, and feeding at
lenst 20 head of purchased cattle.

3. Cattleraising farme—receiving over 25 percemt of their gross in-

come from the sale of home-raised cattle,

Dsiry farms—over 25 percent of gross income from dairy products.

Cash crop farms—over 4 pereent of gross income from crop sales.

Mixed or generasl purpose farms—those on which there was no

singie outstanding source of income,

Table II gives the distribution of the different types of farms
among the records obtained in 1929 and 1930. Table III shows
the principal characteristies of the types.

When differences in organization and operation of the types
of farms just described are considered, it will be realized that
the significance of a given amount of variation in some efficiency
factors will differ widely as between types. Thus a maximum
rate of returns from dairy cows is highly important for the dairy
type of farm with a large number of ecows, but means relatively
little on & commercial feeding farm or a cash grain farm where
there are only two or three milk cows. Likewise a large acreage
of crops per man means much more to the cash grain farmer
with a large crop acreage and a small labor supply than to a
dairy farmer with a smaller crop acreage and with a dairy enter-
prise to provide other work. There are other factors whose
variation seems to have about the same significance for each of
the different types. We shall need to return to the question of
type from time to time throughout the rest of the disecussion.

NET FARM INCOME AS RELATED TO MANAGEMENT
RETURNS

* In fig. 1 is shown the relationship between the net farm in-
come and the management returns.® For all the farms included

& o

3 Net income comprises the returns left after deducting all actual out-of-pocket ex-
ponees, [ncluding expenses accrued but unpaid. This mum represents the remunera-
tion which the farmer receives for his labor and that of unpaid members of hia
family, and for the land and capital he Is using. It is the amount the farmer has
fi'ifh which to pay interest on any borrowed funds he may be using and for his

Ving.

In the recorda studied n “net Incoms™ figure had been ocomputed the same a8
the above but.minus any payments of interest on funds borrowed. This was found
unsntisfactory for the purposes of the present study because certain types of farma
tended to be more in debt than others and because the farms operated by owners
frequently had large outlays deducted for Interest puyments on land murtgages, whila
#uch items did not oocur in the ineome statements of tenant farms. Consequantly
net income was recomputed for the farms atudied for 1929 and 1930, In fig. 1 the
curve shown for 1927 and 1928 gives the relationship between the old pet income
fizure, from which interest payments had been deducted, and the profit.

z The management return or profit ia obtained by subtracting from the net income
Tayments for interest. an allowanee at current rates for interest on the farmer's
own investment, and wages for his own labor and that of the members of his family.
The management return is an index of success in the management of the farm,



TABLE II. TYPES OF FARMS STUDIED, 1920-1930 RECORDS COMBINED

Northeastern Eastern Meat ‘Western Meat North Cenfral Southern Entire
Dairy area Producing area Producing area Cash Grain area Pasture area state
No. Percent No. | Percent No. | Percent No. Percent No. Percent No. Percent
Hog farms 27 14 102 32 45 48 167 30 48 31 ann 29
Commercial feeders 5 2 87 12 17T 16 a7 T 13 9 109 8
Cattle raluing 8 3 10 3 2 2 17 8 16 10 52 4
Dairy farms 82 41 (13 17 T i 56 11 22 18 222 17
Cash grain farms 8 4 88 12 [ 1] 93 18 5 8 162 12
General purpose T2 36 ki 24 27 26 167 31 46 31 389 30
Total 203 100 320 100 104 100 527 100 147 100 1301 100
TABLE III. VARIATIONS BETWEEN ‘TYPES OF FARMS
({Averages for 1929-30, except wheore otherwise noted)
1 3 4 5 8
Hog Comimnercial Cattle Dalry Cash grain General
farms feeder raislng farms _farms PUrpose
No. records 1920 128 61 26 0] 68 240
No. records 1930 k134 48 26 149 16 150
Total acres 217 294 272 174 220 192
Acres corn 80 107 BO &5 90 67
No. spring litters 18.1 19.0 13.4 8.3 8.6 11.2
No. fall littere 7.0 6.1 4.6 3.1 2.4 3.8
No. steers fed 15.8 76.4 17.4 4.8 5.2 8.6
Hog income per sow $ 168 $ 165 $ 142 $ 133 $ 124 $ 140
Beef income per head of all cetile 13 § 52 $ 84 $ 11 $ 16 19
Dairy income per cow $ 86 87 $ 08 $ 120 $ 80 3 8
Percent invested In working eapltal 21.8 24.0 22.9 21.5 15.5 19.4
Percent expense to Income, 1929 51.3 5B.5 48.0 46.8 39.9 46.1
Percent expense to income, 1930 10.4 86.2 6.0 78.9 56.1 66.2
Months labor used 22.8 2.1 26.8 21.8 21.0 21.0
Crop scres per man 89 B4 B3 77 111 90
Livestock income per man, 1929 33218 $4121 $2650 2408 31748 $2352
Livestock income per mean, 1930 $2418 $2921 $2384 $1816 $1120 $1715
Corrected net income, 1929 $3630 %5710 $3650 $2810 $4060 33250
Corrected net income, 1930 $1604 721 $1760 $1473 $2160 1823
Management return, 1928 3 636 $1124 $ 523 $ a7 $ 744 b 664
Management return, 1930 $-1414 $-2013 $-1328 $-1181 $-685 053

8cL
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Fig. 1. Relationshlp hetween net farm income and profit or management returns.

in the study in any particular year the profit or management
return was found to inerease in a line which was slightly eonvex
upwards.

According to the curve from the 1929 records, the farmer
whose net ineome was $1,000 less than average received a man-
agement return that was about $9350 less than average, .Above
this point an inecrease of $1,000 in the net income was accom-
panied by an increase of about $650 in the management return.
As the net income inereased the profit rose more slowly. Thus
an inerease in net income from $1,000 to $2,000 above the average
was accompanied by an inerease of only $400 im the manage-
ment return.

while the net income is 8 measurement of the net return from the business regard-
less of the size of the operator’s input in labor, land or capital.

The following summary of an income statement may lerve to m'lke the relnt.lo‘n-
ship between the net income and the mana
help in arriving at an understanding of the method used ln u'rlvinz at. the varioua
elements of income and expense. Throughout the discussion the terme management
return and profit are used interchan
Income mmng Summary

Roacaiple: anses:
Total livestock salem cewiveivas errtmerrnn § 2021 'I‘otnl oparatlnt EXPODBEE —meecoemmers 31481
Total erop SaleE .viviemrisiamannes 2880  Total fixed ex
Miscellaneous reoeipts IO - Depreehtion. working assets ... 180
Food and fusl used Iw household _. 247 Deapreciation, fixed assets ... ... . 181
Incr. in current assets ..———... 1347
Total expense 32060
Gross ineome $6546 Net farm incoms 4285
$6545
Distribution of Net Incoms
Labor, operator and family $ 050
Intereat on owned capleal 2020
Total mllowanoes $2970
Management return {or profit) 1316

$4285
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It will be noticed in fig. 1 that the curves do not express ab-
solute figures but deviations from the averages of the respective
series. It was decided to follow this practice throughout the
study in order to facilitate the analysis. It was found that a
deviation in an independent series varied in its significance ac-
cording to its deviation from the means of the series, Thus a
variation in the yield of corn from 40 to 50 bushels has a dif-
ferent significance for the operation of the business depending
on whether the average or typical yield for the year in question
is 30 or 60 bushels. This method is followed with each of the
factors analyzed. Further, for simplicity, the relationships dis-
covered were combined or averaged graphically whenever pos-
giblé in order to show more stable relationships and to simplify
the graphs. This, of eourse, was not done in cases where the
factors eould not be put on a strictly comparable basis for each
of the years concerned, or where the relationships differed sig-
nificantly from year to year, as between 1929 and 1930 in a
number of cases.

FINANCIAL FACTORS AND RATIOS

Besides the net income in its relationship to the management
Teturn, three other finanecial factors were studied in their re-
lationship to farm profits and two in relationship to the net in-
come. The income per $100 invested was studied in its relation-
ship to profits. The percentage which expense is to the income,
and the percentage of total eapital invested in working ecapital
were examined in their relationship both to net inecome and
management returns. The purely finaneial ratios such as these
three seemed, in general, to have a straight line relationship to
net income or profit over the greater part of their range, At
the extremes, curvilinear relationships showed up. On the other
hand, the factors representing physical variations in production,
such as the number of acres of corn or acres of crops handled
per man, had, typieally, a curvilinear relationship to the net
income or profit over their entire course. This was generally
explainable as some sort of a manifestation of the law of dimin-
ishing returns, ‘

THE INCOME PER $100 INVESTED+

This factor, commonly referred to as the rate of turnover on

the capital invested, shows, in fig. 2, an almost straight line in

4In this section there are two closely related and interwoven discussions. The
first, which may be regarded as the main line of investigation, is concerned with the
relationshipa of the independent variables to net farm income and management re-
turna. The other or secondary interest, is concerned with cross relationships between
the Independent variables. In order to distinguish between these two lines of thought
and to simplify the presentation for the reader who ias interested only in the principal
results, it was decided to use two different typographie arrangements. Consequently
the discussions of crosa relationships are set in smaller type than those of relation-
ships to net income and management returns. In this way the reader will be able
to follow through the mlnﬂonlhim t.o farm returns without being distracted by the
croas relationships, When a qQuestion of relationships between independents does
a;i:ﬂ he “?olll ﬂnd the discussion in the smaller print contiguous to the primary line
of disoussion
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In Table IV is shown the variation in the other financial factors with
the rate of turnover, 1t will be noticed that since the rate of income
in 1930 was materially less than in the three earlier years, the entire
distribution was shifted toward the lower values. As the rate of turm-
over incrensell the percentage which expense is to income, declines at
first, but at a diminishing rate. Finally when highest rates of turnover
are reached the percentage of expense tends to stand still or rise. It
is interesting 1o notice that higher percentages of working capital are
closely associated with the greater rates of turnover. Also there is s
close relationship between the roceipts from livestock and the rate of
turnover.
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PERCENTAGE EXPENSE TO INCOME
The percentage which the total expense is to total income is one
of the simpler and more significant financial ratios obtainsable
directly from the figures of the income statement. Figure 3

+2000 +1000

L13)
1T -2y \
30 4
l \ b win

- \ - +OOO g"

AN 8
:

*
g

NECT MCOHE {DOLLARS)
of

;
/%
/.

g

= 3000
-40 -40 20 QY] +10 a0 +80 ~40 -40 -0 Onl} »20  +40 +80

PERCENT EXPCNEC TO BCOME
Fig. 3. Percentage oxpense to income as related to net income and profit,



TABLE IV. VARIATION IN INCO(ME PER $100 INVESTED AND RELATED FACTORS

Rate of Turnover)

Income per Percent expense Percent invested In Lijveatook income
$100 invested working eapltal per man
| 1929 1980 1920 1030 1929 1030 1928 1030
$8 — $6 - 15 — 130 —_ 19 $ 760
8 — 10 42 244 a7 84 16 19 $1886 1586
11 — 15 241 884 49 a6 18 21 2814 2131
18 — 20 224 118 44 111 20 25 2829 25948
21 — 26 a0 26 47 &7 23 24 8313 2496
26 — 30 18 7 49 87 26 27 8362 4171
31 — 86 8 3 88 57 28 28 2088 4691
386 — 48 4 — 60 — 82 — 5746 —

BET
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shows that the relationship of this ratio to the net income and
the management return is, in general, a straight line. As the
percentage of expense rises the net returns fall. The net return,
however, falls less rapidly than net return after payment of
interest, sinee interest payments have already been deducted in
arriving at the latter figure. This forces the heavily indebted
farm to show a high outlay per dollar of income,

In 1930 the net income ran smaller on nearly all farms than
in the earlier years of the study. Among these smaller absolute
figures there was naturally a smaller absolute variation from
group to group. But the variation was generally as great in
proportion to the average net income as in other years. Thus
between two farms, one with a percentage of expense 30 points
below and the other 30 points above average for the year, there
wag g difference in net income of $2,700 in 1929 as compared
with $1,900 in 1930. But the average net income was $3,721 in
1929 and only $1,678 in 1930.

TABLE V. PERCENTAGE EXPENSE TO INCOME

Percent Percent invested ‘
expense No. records in working Income per Return per
to income oapital $100 invested 3100 feed
{mid-value

_of group) | 1820 _[_1980 | 1029 |_1930 | 1629 | 1980 | 18z9 |_ 1980
10 —_ 17 _ $20 — — 5174
20 64 [ 18 11 17 16 116 88
80 154 23 19 18 17 14 169 151
40 166 7 20 19 17 15 156 156
50 98 100 20 20 I8 14 148 129
80 59 102 21 20 16 13 138 115
0 38 118 21 22 17 13 185 118
80 18 ki 19 22 12 12 106 108
20 [ ] BT 20 23 12 12 100 106
100 ki 58 20 22 18 10 j: 1 97
110—120 k] 39 16 22 18 10 128 86
180—140 — 20 — 28 —_ $ — RG

Table V shows that thero is & close inverse relationship between the
percentage of expense to income and the rate of turnovor, and that there
in & fairly ecloso direct relationship between percentage of oxpense and
the proportion of tho capital invested in working assets. There is alse
& close inverse relationship between the returns per hundred dollars of
feed and the percentage of outlay., The percentage of expense may be
higher on one furm than another either because the expense is greater
or bocause tho income is lower. The percentage expense to income is
a highly valuable summary figure. But no one ratio is sufficient. A
mara complete story may be obtained by the use of several factors or
ration together, each of which desls either with the volume of production
or with the rate of expcense of a limited part of the business.

PERCENTAGE INVESTED IN WORKING CAPITAL

It iz commonly believed that the investment in livestoek and
equipment, which is turned over more rapidly than investment
in land or buildings, is also more closely nssociated to the net
income and the management return, The investment in working
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PERCENT INVESTED IN WORKING CAPITAL

Fig, 4, Percentage invested in working capital as related to net income snd profit.

capital on the farms studied averaged 20 percent of the total
investment in 1929 and 21 pereent in 1930, Figure 4 shows that
as the working capital increased in the 1929 records, the amount
of net income,rose gradually until between 30 and 35 percent
(10 to 15 percent more than average) was in working ecapital
and after this point showed a tendency to decline. In the 1930
records, however, increases in the proportion in working eapital
were accompanied by declines in the net income, The 1929 re-
lationship seems meore likely to be the normal one. 1930 was
a year of declining prices and the greater the amount of live-
stock and crops on hand the greater was the loss on their values
between the beginning of the year and the time they were sold
or inventoried again,

TABLE VI. PERCENTAGE INVESTED IN WORKING CAPITAL AS RELATED
TO OTHER FACTORS :

No.
records Crop
Percent | 1920 and|, Livestock Income per Percent ex- acres per
working 1830 |increase per man | $100 invested | pense to ineome man
capital coms= Av. 1920
bined M and 1930
1929 1930 1929 1930 1929 1930 |
I— & 3 $1000 1800 $12 $18 74 66 80
8—10 36 2348 1276 14 12 39 T 102
11—15 210 2003 1380 14 10 48 63 96
16—20 408 2553 1874 15 It 45 ki 93
21—25 417 2877 2238 18 12 43 78 88
26—30 153 3386 2307 19 14 54 77 B4
§1--35 48 2780 2527 22 16 &3 78 12
36—40 23 3789 2671 24 13 85 87 73
41—45 2 5300 3500 34 20 49 49 16
4656 1 — 6000 — 35 - 90 100

There is a close relationship between the percentage invested in work-
ing capital and the rate of turnover ms is shown in table VI, From the
group with 10 percent in working capital to the one with 40 percont
the rate of turnover nearly doubled in 1929 and increased by 50 percent
in 1930. This is accompanied by, or rather takes the form of s greater
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income per man from livestock. The greater part of this increased in-
come is A result of keeping a greater number of livestock, but there is
alse a tendeney for the income to increase per cow or per steer.

At the same time that the livestoek income inereases there is a ten-
dency for the acres of crops handled per man to decline. This simply
indicatea that there is o tendemcy for the farms with the highest in-
vestment in livestock and equipment to fall among the livestock types
and for the crop farms to require a relatively smaill working eapital.
The same table shows thet as the percentage in working capital risd®
the percentage expense to inecome anlso temds to incremse. The short
lived equipment generally has a higher rate of upkeep, and livestock
enterprises gencrally require a greater current expenditure per dollar
of receipts than do crop eaterprises.

FACTORS RELATED TO THE CROPPING SYSTEM

The farm enterprises may be divided into two groups, one of
which- is related directly to production of erops and the other
to the conversion of these erops into livestock products. In the
general analysis of the farm business we need to raise three
questions regarding each of these two groups of enterprises;
First as to the size of the cropping system or the livestock sys-
tem, second as to its yield or rate of productivity, and third a
question which we touch on only incidentally in this bulletin, as
to the relative sizes or combinations of enterprises.

TOTAL ACRES IN THE FARM

The total number of acres in the farm is thought of as an
indication of the size of the business and particularly as a meas-
urement of the size of the cropping system.

When the cross relationships with the other factors are re-
moved, the relationship between the acres per farm and the net
income and profit is found to assume the form of a flat curve as
shown in fig. 5. The net income increases with total acreage up
to about 400 acres (200 acres more than average). After this
point the eurve turns downward as the farmer’s managerial

2000 21000
§ “ooo +H00 g
g el

fa e ...--__,__!_": an] - [, ) g
g o - \ °
- -]
v APTEL mTRERT. Liad E
Z o
3
'!- 1060 000
2000 ~1O00
-0 -+00 Olini] +iG0 <300 300 +400 300 -0 Ol OO <200 300 w400

TOTAL ACRES N FaARm
Fig. 5. Total acres In farm as related to net income and profit.



138

ability is (generally) spread over an area greater than he can
handle effectively with the present equipment and under the
present forms of farm organization. It will be noticed that the
net income after the payment of interest drops off more rapidly
than net income before interest payments.

Figure 5 shows that the eurves of profits follow the same
general course as those for net income but do not turn down-
ward quite so soon. This may be because the largest farms run
more towards the extensive crop type. As the livestock types
appear less often in the larger acreage groups, average net in-
come declines partly because of more extensive farming and
partly because of lower efficiency on larger areas of land. A
pronounced tendency to a deeline in the managerial return sets
in at about 500 acres on all types of farms.

Table VII indicatos that the type of the farm changes to some degree
with increase in total acreage. Im the first place the acres in corn in-
crease closely in proportion to the total acres, and approximate one-
third of the total acreage on these farms., The numbers of litters of
pigs, both spring and fall, also follow the numbers of acres, and more
elosely the acres in corn until the farms average about 400 acres. After
this point but little further inerease occurs in the number of spring
litters, and the number of fall litters actually declines. It is at about
this point that the number of steers fed per farm begins to inerease
much more rapidly than hefore, and the farms tend to change more
definitely to the steer-feeding type rather than to the hog-farm or general
farming type. -

As the farms become larger the rate of turnover om the eapital in-
vested tends to become smaller. The larger farms fend fo specialize
more largely in the direction of ¢rop production and convert smaller
percontages of erops-into livestock products, At the same time they
seem to give relatively less attention to livestock. Consequently the
returns per hundred doilars of feed decline as the farms become larger.
The inerease in size of farm brings with it the possibility of a man
handling a larger acreage of crops. This advantage seems to reach its
maximum on farms of about 300 acres. On the farms of 296 to 335
acres, an average of 108 acres of crops are handled per 12 months of
labor, Beyond this point there was practically no further change.

ACRES IN CORN

In fig. 6 is shown the relationship of the acreage in corn to
the net income and the management return. For 1929 and the
earlier years, net income rises until the corn reaches about 140
acres {70 acres more than average). After this point there seems
to be but little change in the net income, but the management
return continucs to rise until nearly 200 acres of corn are raised.
In 1930, with a poor corn crop, the acreage in corn made less
difference in the net income and appeared to make practically
no difference in the management return.

Since the larger-sized machines used in growing the corn crop
funetion best on rather level land, we may expect that the acreage
of ecorn which would return the greatest net income or profit
would be smaller on rough land than in the smoother areas. To



TABLE vII. TOTAL ACRES IN FARM

No. Peroent

Total records Aeres Av._no, Av. ho, Livestock No. Income Returns expenre
acres 1929 and eorn spring fall increase steers per $100| per $160 to

1930 litters litters per man fed invegted feed income

vombined

56— 05 88 30 A 34 $2234 2 (35 $167 ]
96—1356 184 42 17 2.9 2036 2 14 137 67
136—175 351 59 11.8 3.8 2262 ] 14 139 58
176—215 170 [+ 12.0 i.8 2321 16 15 134 60
216—265 178 85 14,9 4.5 2285 20 i3 124 1]
266296 112 100 17.2 6.1 2438 21 14 126 41
206—335 103 122 - 17.6 6.4 2620 29 14 124 60
326—375 36 116 18.3 8.1 2548 25 13 126 a6
3716—415 30 125 23.8 8.3 28650 28 14 109 L
416—615 28 146 285 108 2943 5l 14 118 88
5186—8156 16 172 20.0 9.8 2812 12 12 111 84
616—1715 ki 249 29.0 2.9 2857 107 18 120 57

TABLE VIII. ACRES IN CORN

LET

No. records Number Number Livestock Number Returns
Acres corn 1929 and spring fall Months Crop acres {ncome ateers per $100
1930 litters littera lebar per man per man fed feed
combined
15 & under a 1 1 17 44 31400 [] $160
16— a6 161 3 17 f2 2062 3
36— 655 287 10 & 18 ki 2168 &
66— 75 231 12 1 21 o1 2344 18
T6— 95 183 18 5 24 96 2428 16
96105 141 18 8 27 108 26560 23
108—186 87 20 & 29 108 2431 27
136—156 41 22 [} 81 118 2517 30
166-—175 22 22 8 80 115 2791 65
176—1956 13 24 11 )3 128 3002 49
196 & above 26 28 11 43 138 2720 64
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test out this assumption the 1929 records obtained from the more
level north central JTowa area were separated from those for the
rest of the state, and separate curves were obtained for the two
areas. The results are shown in fig. 7. For the areas of the
state where the land is more rolling the net income began to
decline after the corn acreage reached about 140. For the north
central section the net income continued to rise to 180 acres and
then declined parallel to the curve for the other areas. The
management return ceased to rise at about 160 aeres of corn
for the rougher areas and econtinued to rise to about 200 acres
in the smoother north central area.

Table VIII shows the gross changes which oceur aleng with variations
in the acreage of corn. As more corn is raised -the number of litters
of pigs increases along with it but at the declining rate. At the same
time the number of steers fed increases more rapidly, again demon-
strating the tendency for the type of farm to change with an increased
acreage.
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On the larger farms there is a tendency for the beef income por head
to bo larger than on the smaller farms. This seems to be explained
partly by the fact that e larger proportion of the cattle on the large
corn farms are steers for feeding as compared with the general purpose
type of cattle on smaller farms. At the same time the returns per $100
of feed fed tends to decline as the total number of hogs and steers
inerenses and makes it more diffiecult to utilize the feed to the best
possible advantage.

Corn is the e¢rop requiring the greatost amount of labor per acre of
any of the more common Iowa ecrops. Therefore we wounld expect tho
number of months of labor to increase in direet proportion to the
acreage of corn. Of course these records do not show separately the
amount of labor used during the crop scason as compared with that in
the winter lime, nnd to that extent the variation shown in tahble VIII
is inconclusive. Novertheless, as the farm becomes larger the member
of months of labor used incresses at a diminishing rate.

YIELD OF CORN—VALUE OF CROPS PER ACRE

As a measure of the productivity of the cropping system the
yield per acre of corn was selected as the most simple and sig-
nifieant figure directly available.
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Fig. 8. Yield of corn as related to net income sand profit,

In fig. 8 is shown the relationship of the yield of corn to the
net farm income and to the management return. With higher
yields the net income before payment of interest rises more rapid-
ly than net income after interest, and this increases more rapidly
than the management return. In 1930, with its lower prices,
the variation in corn yields made less difference in ineome and
profits than in the earlier years,

It should be noticed that the relationship between ecorn yield
and the management returns does not indicate that a point of
diminishing returns has been reached among the records studied.
It should be remembered, however, in this conneetion that the
variations in corn yicld here come only to a small degree from
any corresponding variations in input of cost factors within the
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years studied. Very few of the farms studied used commereial
fertilizers. The differences in yield come cither from variations
in the rainfall from section to section or else from differences
in the soil management program of the various farm operators
as these programs—or lack of programs-—have been followed
for years past.

As an alternative to the yield of corn we might use the average
value of crops per acre in the rotation as an index of the eropping
system. Some experiments were carried on with this faetor
while analyzing the 1929 records. But as a general thing less
satisfactory results were obtained.

Table IX shows how somse of the other closely related factors change
with variations in the yield of corn. If should be remembered that 1930
was a year of serious drouth in mest parts of Iowa and consequently
that a given yield, for instance 50 bushels per acre, reprosents relatively
a better erop in 1930 than in 1829, Nevertheless, the closely parallel
variations in the related factors in table IX show the relationships to
be fairly stable.

As the yield of corn increased a smaller acreage of crops was handled
per man, suggesting that a larger amount of labor was required to
obtain the greater yield as well as to handle the greater amount of corn
harvested, At the same time greater income from higher yields resulted
in lower percentages of expense to income and a higher rate of return
on the capital invested. Also the availability of a grester amount of
feed led to the productiom of more livestock or livestock products and
consequently to & greater livestock inerease per man. For 1929 this was
accompanied by decrcasing returns per hundred dollars of feed fed.
But with the smaller amounts of feed available in 1930, this tendency
did not appear.

FACTORS RELATED TO THE LIVESTOCK SYSTEM

On the majority of Iowa farms the greater part of the income
comes directly from the sale of livestock or livestock produets.
The variations-in size of livestock enterprises and differences in
efficiency with which these enterprises are handled were found
to be among the most important influences on the net income
and on the management returns. In the selection of efficiency
factors it was decided to use the number of litters of spring pigs,
and the number of litters of fall pigs to measure the size of the
hog enterprise. The income per year per sow was seclected as
a measure of the rate of production in the absence of figures on
the pounds of gain per litter or per sow. On the beef enterprise
the number of head of ecattle fed and the beef income per head
of all cattle were selected. On the dairy enterprise the produe-
tivity of the cows was represented by the dairy inecome per milk
cow. In addition to these factors the feeding efficiency of the
farmer on all his livestock enterprises is represented by the in-
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come from livestock per hundred dollars of feed consumed by
livestock enterprises other than horses.

Before the analysis had gone far it was observed that some of
these factors vary somewhat in their significance, depending on
the type of farm. Thus a high dairy income per milk eow is
more closcly related to income on a dairy farm where there is
8 large number of cows than on a steer-feeding farm. In the
latter case there are likely to be only a few milk cows. The in-
come from them is trivial in comparison with that from the sale
of beef cattle, and the close attention necessary to obtain a large
production per cow would be likely to cost more in negleet of
the feeding steers than it gains in dairy products. Similar con-
siderations need to be kept in mind as we examine several other
factors.

NUMBER LITTERS OF SPRING PIGS

In fig. 9 is shown the relationship of the number of spring
litters to the net income and to the management return. In 1929
and the earlier years net inecome rose until there were about 35
litters, (i.e., 20 to 25 more than the average number of litters).
After this point it tended to decline as the larger number of
pigs received less efficient care. It should be remembered that
these curves refer to the relationship between the efficiency faector
and income under the conditions on the average farms of the
group. On farms where the most modern methods and equip-
ment are used and where, at the same time, the management is
more than ordinarily efficient, it seems likely that the point of
diminishing returns would occur with a large number of litters.
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TABLE IX, YIELD OF CORN

No. records Crop ncres Income per Percent expense Livestock increase
Yield of per men $100 Invested to Income per man
corn 1929 1930 1920 1930 1029 1930 1929 1050 1928 1930
12—17 1 2 80 T0 $14 $19 56 65 $1800 $2300
18—22 [ ] 9 100 a9 18 14 [ 83 2117 1311
28—21 11 29 28 04 18 13 a2 72 1727 1679
2832 40 7 ag 94 18 11 50 19 2260 1882
33—87 38 106 1 ot 15 i1 B1 78 2224 1770
38—42 98 169 ;3] 1] 16 12 47 72 2866 2089
43—47 103 121 26 23 16 12 47 T8 2602 2038
48—52 152 101 86 a1 17 18 a7 70 2710 2134
63—567 [11:] 5b 84 87 17 4 45 a3 3076 2284
58—82 64 20 18 88 18 18 48 71 3015 2666
63—6T 21 9 81 88 18 15 54 60 8200 2767
848—72 8 B 87 (1] 18 12 53 a8 8926 2440
78—17 4 4 a7 78 17 18 ) a5 3876 3900
TABLE X. NUMBER LITTERS SPRING PIGS
No. No. records Livestock increase No. Returns per Hog income
sprin 1929 and No. tail Months Der man steern $100 foed her BOW
litters 1930 ltters Iabor fod
combined 1929 1930 1828 1930 1920 1980
0 44 5 20 $2427 $1761 16 $166 $126 $ — —
1— 5 180 2 19 1828 1338 4 166 118 185 158
6—10 415" 4 20 2880 1809 9 162 114 189 142
11—16 281 B 22 2648 2048 12 150 114 166 139
16—20 171 [} 25 2899 2468 22 189 117 168 144
21—26 80 ) 28 3521 2300 31 136 110 171 128
26—30 1] 8 29 3430 2878 33 144 111 180 116
a1—86 82 ] 29 3819 2694 25 151 120 161 124
38—40 19 K| 81 4083 3287 653 130 126 143 147
Above 40 21 10 ) 4578 3083 b3 118 108 178 204
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In 1930 with hogs maintain-
ing their prices relatively bet-
ter than most other farm
T 1 produets for the first part of
47 e raa. me | the year, the farms with a

> large numher of hogs showed
// slightly greater net incomes
than those with few hogs, but
the difference was -not so
marked as in 1929.
The management return in
~ao00l e 1929 and the two earlier
NG OF SPAING LITTERS years rose gradually with the
i - number of pigs until there
okl 1 (AR o Sne M s between 5 and 30 It
farms with other types. ters (about 15 more litters
than average), After this point the eurve turned downward and
reflected clearly the diminishing efficiency with which the larger
herds of hogs were handled, .

‘With some livestock enterprises part of the feed is composed
of low grade or unmarketable crop products. As the size of the
livestock enterprise increases beyond a certain point on a given
farm, it becomes necessary to purchase feeds in addition to those
raised. The purchased feeds are generally of marketable grades.
Thus the larger the livestock enterprise becomes the smaller the
proportion of low grade feed. This is likely to mean a smaller
margin of returns above the value of feed.

Figure 10 shows that the net income after interest payments
rose less rapidly after about 20 litters on the specialized hog
farms than on the more diversified farms with corresponding
numbers of hogs. In other words the net income rose at a more
nearly constant rate when the inecrease in the number of hogs
was accompahied by simultaneous inereases in the size of the
other farm enterprises. The variations in management returns,
however, differed but little as between hog farms and other types.

As the number of littors of spring pigs increases from 5 to 15, the
number of fall littera increases from an average of 2 to an average of
6 per farm, as shown in table X. Above this point, although there is
& wide variation from farm to farm, there is no general increase in the
nurnober of fall littors until the epring littera exceed 85, Tn other words,
on the farms studied there was a tendency for the fall pigs to decline
in relative importance as the number of apring litters increased.

With an increase in the size of the hog enterprise the livestock in-
come per man &lso rose, increasing from an average of $1,528 on farms
with 1 to § litters in 1929 to $4,083 on farms with 38 to 40 spring litters.
A large part of this increase, however, was from the feeding of a large
number of steera which rose from an average of 4 to 53 head per farm.
Even though the livestock income per wman increased with the number
of hogs raised, the income per sow tended to decline as the number of
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litters per farm increased. That is to say the livestock income per man
to8e much less than the number of pigs. Another manifestation of de-
clining returns from a larger number of litters is seen in the fact that
the returns per $100 of feed were smaller where there were larger hog
enterprises.

NUMBER LITTERS OF FALL PIGS

Figure 11 shows that the net farm income inereases as more
fall litters are raised up to about 20 fall litters in 1929 and to
about 15 in 1930 (that is, to about 15 and 10 litters, respectively,
above average). After these points there appeared a clearly
defined tendeney for the income to decline as the larger number
of fall pigs received less eareful attention or exceeded the num-
ber that could be handled to advantage with available equipment
or with available feed supplies. Sometimes, also, the larger
amount of time required by hogs began to cause some lack of
attention to other enterprises.

The divergence of the ecurves of regression or relationship as
between different types of farms which was mentioned in dis-
cussing the spring pigs is more marked here, as is shown in fig.
12. Few farms other than hog farms raised more than 12 or 15
litters of fall pigs. The net income on the hog farms, which
presumably were better equipped to care for the pigs, increased
until about 20 litters were raised. Beyond this peint the dimin-
ishing returns mentioned in the previous paragraph set in. On
the dairy farms there seemed to be a greater benefit from a small
number of fall pigs than on the other types because of the op-
portunity to utilize skimmilk. There were no records, however,
from dairy farms with more than about a dozen litters. On the
other types of farms additional fall litters beyond 7 or 8 seemed
to add very little to the net income,

* The management return was affected much less than the net
income. On the dairy farms, in 1929, the farms with five fall
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litters made management returns about $250 greater than the
dairy farms with no fall litters. The dairy farms with 10 fall
litters showed profita about $150 less than those with 5. On
the hog farms management returns increased about $200 from

no fall litters to 20. On other types the change was at a smaller
rate than this,

In table XI we find that increases in the number of fall litters are
closely nssociated with corresponding incremses in the mumber of spring
pigs. Between § and 30 fall litters there is an increase in the amount
of labor used of about 10 months, There was also an inerease in the
number of steers fed from 10 to 28, and partly as a result, there was
an inerease in the livestock income per man, which amounted to about
$2,000 in 1929 and 1o $1,500 in 1930.

The increaso in the number of fall littera generally indicated that a
Iarger proportion of tho sows were being bred for two litters per year.
Consoquently the hog income per sow ineremsed somewhat with the
larger number of pigs. At the same time where & larger number of
litters was raised thore was generally a smaller return per $100 of feed
fed. This was much more marked in 1929 than in 1930,

THE HOG INCOME PER BOW

The income per sow is frequently referred to as an index of
the profitableness of the hog enterprise. Table XII and fig. 13,
however, show that the returns of the farm change much less
than the returns per sow would indicate. A large income per
sow is generally due to a large production of marketable hogs
per sow.

This larger production may be obtained by raising more pigs
per litter and getting a greater rate of gain on them. In this
case & larger net income and profit may be espected. Or it may
result from breeding the sows for two litters per year instead
of one. In this case, there may be a neglect of other enterprises
in order to take care of the fall pigs, or the gains may cost more



TABLE XI. NUMBER LITTERS FALL PIGS

No. No. records Livestoek Increase No. Returns per Hog fncome
fal] 1929 and | No. spring | Months per man steers $100 feed per sow
litters 1930 litters labor fed -
combined 1929 1930 1929 1930 1929 1980
0 494 14 22 $2488 $1801 14 $162 $113 §158 $111
1— & 848 10 21 231 1836 10 158 118 167 144
6—10 283 13 23 2760 2262 15 160 116 176 1563
11—15 114 18 27 34056 2487 26 140 120 176 166
16—20 38 22 27 8807 2882 39 144 115 198 154
2126 11 21 30 4560 8050 38 120 117 178 166
26—a0 8 25 81 4376 8650 28 168 186 176 172
81—50 7 T 28 4250 3760 76 128 163 182 148
TABLE XII. HOG INCOME PER B80W
H Livestock Increase Income per Return per Parcent expense
,,mg,‘,'m No. records per man $100_invested $100 foed In::? e | Beet to_income
per sow ) cow r head
1929 1830 1929 1680 1020 1930 1829 1930 pe 1029 1930
0 -— 28 $ — $1875 3 — 18 — 127 101 18 —
$ 1— 55 L) 24 2411 1068 14 ¢ 8 182 $ 80 ' 89 $ B8 84 I‘Iig
56—1056 Bd 165 2111 1647 15 11 18¢ 108 86 15 51 6
106—155 202 261 2436 2008 16 12 168 118 123 16 46 7t
166—206 168 132 2900 2507 17 14 164 121 28 20 48 87
208—256 86 68 2069 2506 17 14 160 125 100 20 47 74
266—306 84 26 3086 2450 19 16 164 118 13 18 42 72
Absva 800 27 ki 3207 2257 20 - 15 169 119 108 28 52 86
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Fig. 13. Hog income per sow as related to net income and i)mﬂh

because ‘a larger part of the growth of the pig cceurs during
the winter when more labor is needed and when there is no
possibility of producing cheap gains on pasture. When the
greater income per sow is obtained by the production of two
litters, therefore, the increase in net income and profit may be
small or entirely absent,

In fig. 13 we see that the net income inereased with the income
per sow, at least up to $200 per sow or ahouit $40 more than
average. In 1930 the rate of inecrease was smaller but after the
point of diminishing net return was reached, the decline in re-
turns was also smaller than in 1929. From average income per
sow to $100 greater than average the management return on
the farm inereased about $150 in 1929,

In table XII it is shown that as the income per sow increases up to
about $200 the livestock income per man and the returns per $100 of
food both incroase. But after this point is reached no appreciable change
takes place in these factors. The percentage of expense to income,
howover, continues to fall, and the rate of turnover of the invested
capital continues to rise until the hog income amounts to $250 to $300
por sow.

NUMBER OF BEEF CATTLE FED

Slightly over half the farms on which records were obtained
sold no more than five head of cattle and, consequently, can
hardly be regarded as having a beef enterprise worth consider-
ation. Out of the records obtained only 8 in 1929 and 18 in
1930 fed over 125 head. Thus we may say that for the purpose
of our present discussion, the beef enterprise varied between
5 and 125 steers.

Figure 14 shows that the farms feeding 90 steers more than
the average, or slightly over 100 head in all, in 1929 had net
incomes about $1,000 greater than the average net income. After
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Fig. 14, Number of stoers fed as related to net income and profit.

the payment of interest on funds borrowed the remaining net
income was about $500 greater than average. In 1930, with
relatively unfavorable price relationships, the corresponding dif-
ference in net income amounted to less than $200. In the man-
agement returns on the same farms in 1929 the men feeding 100
steers in all showed profits about $600 greater than the average,
while in 1930 their profits were $300 less than average.

In 1929 the curve of regression suggested that the net income
before interest was paid began to decline after about 160 head
of steers, while the net income after interest payments declined
after about 140 head. The profit, on the other hand, turned
downward after the enterprise reached about 130 head in 1929
and after 80 head in 1930. :

As the size of the beef enterprise incressed, the number of hogs
tended to increase with it but at a slower rate as shown in table XTIT.
On the farms feeding over 125 steers the number of litters of pigs actual-
ly declined as attention of the operator was centered on cattle feeding
as a spocialty and to the exclusion of other enterprises,

With the growth of cattle foeding, the amount of labor used on the
farm followed a trend much like that of the size of the hog enterprise,
oxeept that the farms feeding over 125 steers used many more months
of labor than the smaller ones. Both the livestock income per man and
the rate of turmover on the ecapital invested increassd almost in a
atraight line with tho sizo of the beef enterprise. The returns per $100
of feed, however, declined rapidly as the number of steers fed imcreased
from 5 to 30 or 40 head. After this the decline continued but at a
slower rats, The hog income per sow showed a teadency to rise as
more steers were fed and the pigs were used more and more to follow
the eattle. Another change occurred in the financisl ratios as the size
of the feeding enterprise grew. The more steers bought to feed, the
higher became the percentnge of expense to income until on the largest
feeding farmsa it was mnearly hall agsain &8 high as where the smallest
number of steers was fed.



TABLE XIII. NUMBER OF STEERS FED

No. .
records!  Beef income . Livestock inecome Income per Return per Percent ex-
No, 1929 per head Litters Months| per man $100 invested $100 feed pense to income
teers and . -labor
fed 1930
31 ! | l l b
bined 1928 1930 1 Spring] Fail 1929 1930 1929 1530 1829 1930 1929 1930 g
0— & 704 28 $7 11 4 20 $2265 $1787 $16 $12 $168 $122 45 69
8— 25 378 27 11 14 B 24 2763 1905 17 12 149 111 47 3
26— 45 a8 27 16 18 1 256 3261 2471 16 1z 136 104 53 81
46— 66 66 27 16 20 ki 27 8038 2626 17 12 135 103 62 B2
66— 85 31 30 18 23 T 28 3116 2995 16 16 134 118 58 T2
B6—125 26 42 19 24 11 23 5563 3436 20 15 124 99 87 JE]
126 & up 28 29 20 21 ki 36 4938 8806 23 16 126 103 €8 83
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Fig. 15. Beef income per head as related to net income and profit.

BEEF INCOME PER HEAD

Figure 15 suggests the inereasing costs of obtaining a higher
beef income per head of cattle. In 1929 on farms which received
an average beef income $30 per head greater than average, the
net income was only about $500 greater than average. After
the payment of interest charges it was only about $350 greater,
and profit was only about $100 greater than average. In 1929
there was no perceptible difference in management returns as
between the farms with a beef inecome per head $10 less than
average and those where it was $15 greater than average, but
outside these limits this factor caused some variation in the
profits.

In 1930, with unfavorable price relationships, there was a
much smaller change in the net income with variations in the
beef inecome per head. In the profit there was no apparent change
that could be attribuied to this factor. In other words, in 1930
the higher rates of income from beef on some farms were com-
pletely absorbed in the feed and other expenses required in ob-
taining them.

As the income from sales of beef per head of all the cattle on the
farm increascs, we find in.table XIV that an increase occurs in the

TABLE, XIV. BEEF INCOME PER HEAD

Beef incomse| No. records Livestock in- Income per Return per
per head crease Der man $100 invested $100 feed
1929 1830 1929 1830 1929 1930 1929 1930

30—$16 -— 16 | $§ — | s1300 $— 312 $ — $113
e — 8t — | T1emn — 1 — 108
0 14 187 38 2849 1818 18 12 151 116

164 29 263 223 2457 2366 17 13 152 116
304 44 163 48 8000 2789 17 14 152 128
4614 bO 36 7 3429 2886 18 17 154 167
80 T4 12 2 3768 2650 19 15 142 210
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rate of turnover on the eapital invested in the farm, in the livestock
income per man, and in the income per $100 of feed. Each of these re-
lated factors, however, increeses with the beef income per hoad at a -
diminishing rate. The beef income and the hog income per sow increase
together, It seems likely that the farmers who are better than average
feeders of eattle are also generally good feeders of hogs. Another reason
was suggested in the last section. That is, beef income per bhead in-
ereases with the number of steers fed, and as more steers are fed the
hogs are used more and more to clean up after the steers. The ‘‘pick
up’’ by hogs following cattle may make up some deficiencies in the hogs’
ration, .

DAIRY INCOME PER COW

In order to obtain high income per cow it is necessary to give
close attention to the dairy. Wherc the dairy enterprise is a
relatively minor source of income, close attention is likely to
result in some neglect of other enterprises and a corresponding
loss of income for the business as & whole. For 1929, table XV
sugeests that, for the group of farms as a whole, about $130 was
as high a rate of income per ecow as wag likely to be profitable.
For other years with different relative prices for dairy produets
as compared with alternative farm produets, the point of maxi-
mum advantage might be expeeted to be somewhat different.

Figure 16 shows that the point of maximum advantage for
this factor is higher on specialized dairy farms than on farms
of other types. Thus on dairy farms the net income after in-
terest payments continued to rise until the dairy income amount-
ed to about $160 per cow, or $60 above the average for the 610
farms. The profit continued to rise until the dairy income was
between $180 and $200 per cow. On farms of other types, how-
ever, changes in the dairy income made very little difference
up to $120 or $140 per cow. .After this point both net farm
income and the management return began to deeline. The fact
that the decline sets in at a point about $40 per cow lower on
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other types than on dairy farms seems more highly significant
than the absolute difference in net income or management re-
turn at any given point. The more important a given enterprise
is, relative to the rest of the farm, the farther it will pay to con-
centrate attention on its management. The smaller the enter-
prise the sooner we encounter the point of diminishing returns
as we give it more managerial attention, with a consequent re-
duetion in the care to other sections of the business.

In table XV it is shown that, in 1929, the livestock income per man
tended to rise with the dairy income per milk cow until it amounted to
about $135 per cow, but no further. The returns per $100 of feed and
the hog inecome per sow also followed a similar course. They seemed
to rise until the dairy income per cow was between $120 and $140 per
cow and then tended to turn downward as a still larger income was ob-
tained from the dairy herd. The same tendency shows up again in the
income per hundred dollars invested.

LIVESTOCK INCOME PER $100 OF FEED

The income from productive livestock per $100 of feed eon-
sumed by income-yielding livestock is a significant measure of
managerial and feeding efficiency. This is influenced both by
the selection of the ration and also by the judgment of the far-
mer in selecting his stock. With hogs the feed generally con-
stitutes sbout 75 percent of the total expense chargeable to the
enterprise. . With fattening steers it is from 75 to 85 percent,
With dairy eows, where more care is required per cow, the feed
comprises 50 to 60 percent. But if we take together all the live-
stock enterprises on the farms which we have been studying, the
feed will amount to something like 75 percent of the total ex-
penses on livestock. Therefore, an income of about $130 may
be considered as necessary for each $100 of feed before the com-
bined enterprises can be regarded as breaking even on all the
cost elements used.

Figure 17 shows that for 1929 the net income of the farms
studizd rose until the returns per $100 of feed amounted to about
$200 (about $60 more than average). After this point the net
income as well as the management returns from the farm tended
to remain constant or to decline. The net income after deduction
of interest charges also inereased with higher returns from feed.
On this curve the decline set in at about $160 per $100 of feed
for the years 1927, 1928 and 1929.

In 1930 the livestock income per $100 of feed averaged $116,
which was $30 to $40 lower than in the earlier years. This
differed considerably from farm to farm with the time of year
when the farmer sold the greater part of his livestock erop. As
between farms in 1930 the net income and the management re-
turn varied less with the returns from feed than in the earlier
and more favorable years. Indications were that the point of
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maximum advantage for 1930 was probably at about $200 per
$100 of feed, or about $80 greater than the average, as compared
with $60 greater than average in the three earlier years.

At first thought one might expect that the net income and
management returns would inerease praetically in a straight
line with returns from fced. Why do they not do so?! The
explanation seems to be that higher expenses in other directions
are necessary to get the highest possible returns from a given
livestock enterprise. With the same feed eonsumption a higher
total return may be obtained by more care and labor. The high-
est production per unit of feed is commonly obtained from high
grade and more expensive stock, This stock requires a greater
investment, on which the interest echarge is greater than on
medioere stock. In several different direetions, greater rates of
return from livestock require intensification in that partieular
enterprise. This makes it more difficult for the farmer to handle
as large a business. Thus the gain in efficiency is likely to be
offset by a loss in size of enterprise. In each enterprise there
is a point where it is profitable to stop intensifying in order to
get the most advantageous balance between efficiency and size
of the particular enterprise as well as between it and the rest
of the farm. ,

It may be true that the point of optimum returns per $100
of feed varies somewhat as between different livestock enterprises,
and it would seem likely to vary as between different feed and
liveslock price ratios. Unfortunately the data at hand did not
permit a separate examination of returns on feed from different
enterprises. An examination, however, was made of the curves
of relationship as between different types of farms represented
in the 1929 records. On the hog, beef, dairy, erop and diver-
sifled farms the points at which the eurves turmed downwards



TABLE XV. DAIRY INCOME PER COW

iy No. records Livestock inerease Return per Hog income Tncome per
per oow per man $100 feed Der BOW $100 invested
1929 1930 1929 | 1930 | 1929 1930 | 1829 | 1930 1920 1830
$ 6-25 2 7 $3000 $15614 $146 $ 07 $185 $100 $15 $ 8
26— 45 28 - 87 1971 1997 116 101 1386 147 14 12
46— 65 q1 123 23834 1825 145 110 1560 121 16 12
66— 85 119 108 2680 1041 149 115 166 152 18 12
86—1056 140 139 2598 1840 148 1147 163 188 16 12
106—125 105 89 2978 2204 160 118 182 144 18 13
126—1456 78 &8 2798 2452 146 134 179 144 18 14
146—165 83 16 2879 2727 152 129 166 144 18 18
166—186 16 -] 2718 2650 166 130 178 117 18 14
186—205 8 1 2744 2614 182 108 144 131 18 14
208 T B . 8048 2488 173 188 159 117 b4 13
abovo
TABLE XVI. RETURNS PER §100 OF FEED
Income | Percent Crop Livestock Income Hog Thcome Dairy income Beef income
Returns per No. records per expernse acres per man per sow per cow per head
$100 feed $100 ta per :
1929 | 1930 . |invested! income man . 192¢ | 1930 1920 | 1930 1929 ] 1980 1929 | 1930
$§ 0— 45 —_— 10 $7 116 108 $ — $ 660 $ — $ 72 §— $ 59 — $2
48— &5 —_ 30 ] 110 88 —_ 10087 — 102 — 81 — 1
66— 85 18 89 10 .86 100 2369 1682 149 127 31 81 17 T
86—105 52 147 12 6 [:13 2267 2062 142 "185 88 B84 19 11
108—126 108 195 14 -1} 93 2762 2250 167 141 o2 86 27 11
126—145 144 104 16 66 87 2024 2156 171 138 27 24 26 10
1486—165 108 1) 18 47 86 2617 2148 176 141 110 83 26 13
166—185 78 26 18 45 85 2642 2488 179 168 118 110 27 14
186—206 66 9 19 43 Bl 2706 1867 176 1438 109 97 27 9
208—225 268 10 10 41 a4 2750 - 1640 194 115 117 80 21 8
228—245 12 [] 19 47 8 2676 2083 182 126 122 168 26 T
246 & up 21 k] 18 a8 21 2319 2589 181 112 108 138 20 21

FST
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varied by only a few dollars. The prineipal difference between
types of farms was that the ecurves showing variations in net in-
come and the management returns rose more steeply on the
steer feeding farms than on the other types. This may be ex-
plained by the two facts that, a larger proportion of total in-
come generally comes from the sale of livestock on these than
on the other types, "and that in this year there was a rather
favorable price rclationship between the prices of corn and of
. beef eattle.

Table XVI shows that as the returns per $100 of feed increased, the
rate of turnover on cepital increased, and the percentage of expense to
income declined. Changos in these factors, however, became small after
the returns amounted to about $200 per $100 of feed. The same is true
of the acres of crops handled per man, which declined as the returns
on feeds rose to about $200.

The total livestock income per man increased with the returns on
feed until this was somewhere between $150 and $200 and thereafter
showed no definite trend. Hog income per sow and dairy income per
eow showed somoe tendency to tise with the higher returns per $100 of
feed, but not as clear a trend as might be expected. The beef income
per head, of all eattle, howover, rose sharply from the lowest to medium
rates of return on feed, thereafter remained at about the same lovel
for & time and then declined again,

EFFICIENCY IN USE OF COST ELEMENTS

To achieve a high net return the farmer needs to give attention
to economy in the use of the cost elements as well as to get the
greatest possible returns from the income-yielding enterprises.
Among the cost elements we find the effective use of labor to
be, generally, the most important consideration. The supply
of labor on most farms is likely to be rather narrowly limited.
Hence the great amount of attention given to the means of ac-
complishing as much as possible with it by the aid of labor-
saving layout of fields and buildings and by the use of relatively
large power and equipment ontfits,

As a measure of the effectiveness with which the labor was
employed, it was deeided to usc the acres of crops raised per 12
months of labor. This factor was found to be affected by the
intensiveness with which labor was applied to the crop or live-
stock enterprises as well as by the efficiency with which it was
used. It was therefore unsatisfactory as a mehsure of efficiency
of labor alone, This is one of the many cases where two measures
of performance might be more satisfactory than one alone.
Nevertheless, definite and important relationships were found
between this factor and the net income and profit, showing that
even as an expression of a mixture of two sets of influences this
factor may be well worth unsing.

An examination was made of the expense per acre for crop
oquipment, as a measure of the economy with which the needed
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machinery is provided. But im spite of the large amount of
attention and discussion given to economy in eapital invested
in equipment, this was found to be of relatively small importance
as an influence on the farm’s returns. Also it did not represent
a single homogeneous influence,

MONTHS OF LABOR USED ON THE FARM

It is shown in fig. 18 that net income inereased with the amount
of labor used, as between farms. This held true until 20 to 25
months labor more than average was used. Sinece the average
was 22 or 23 months this means that net income increased up
to about 45 months. After this point there seemed to be but
little change, although there was some tendency for income to
decline after this point.

In the earlier ycars of the study there was but little change
in management returns as between farms using different amounts
of labor until about 30 months were reached. After this point
a definite tendency to smaller returns appeared. In other words
the wages of the additional labor more than consumed any in-
creases in value of the farm output. There was, in some areas
and in some years, a suggestion that the management returns
tend to reach a low point at between 27 and 30 months of labor,
to recover between this and 35 months and to decline again at
86 or 37 months, The farms using 27 to 30 months of labor are
those which employ one man the year round in addition to the
12 months of the operator’s labor plus 3 or 4 months of family
labor, but which are not large enough to need additional help
in the busy seasons. Consequently the available labor is likely
to be only partly utilized during several slack months. Like-
wise the farms using 36 or 37 months of labor are generally the
ones which employ two men the year round but no supplemen-
tary labor in the busy seasons.
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In 1930 with unfavorable prices and poor erop yields, the net
income increased less with added months of labor than in the
earlier years of the study. Also the management return de-
clined more rapidly, and the decline was continuous from the
start instead of setting in after the average amount of labor
was recached.

Table XVII shows that as more labor wes used the acreage in corn
and the number of litters of pigs raised increased almost in a straight
line. This was true for all types of farms combined, but as we shall
noe later the relationship varied somewhat as between different types.
The number of steers fod increased somewhat more rapidly as more and
more labor was used and as we changed to larger farms where there was
& tendency towards more cattls feeding relative to other enterprises,

Labor is generally recognized as the cost element which requires the
greatest application ¢f managerial attention. Thus the amount of labor
available on & form which is being operated under a given techaique
and with a given managerial ability meay be ussumed to determine pretty
definitely the aggregate size of the productive enterprises. Naturally
the size of a spocific onterpriso, such as corn or hogs, will vary with
the labor in a difforent ratio depending on the number and size of the
other enterprises present. Consequontly we expect a closer relationship
between months of labor and size of a given enterprise on farms of the
same type.

In flg. 19 are shown the goneral curves of gross relationship hotween
montha of labor and acreage in corn, and between montha of labor and
littera of pigs by types of farms. For this part of the study the records
for 1929 and 1930 were combined, since there was but little change in
the physical organization of the farms from year to year and the larger
number of records helped to rmooth out those fluctuations in the curves
which wero due io chaneo varistion within small groups of farms,

TABLE XVII. MONTHS LABOR

No. records
Months labor 1929 and Corn Soring Fall No. steers
1930 com- aores litters litters fed
hined
10 or under 8 27 2 3 ——
11—16 273 49 ] ] 4
16—20 841 56 10 4 8
2125 297 81 14 ) 19
28—380 203 ag 18 ] 18
31—386 87 = 106 20 5 2
6—40 1.1 117 2d .3 38
d1—db 18 138 20 ki 48
48—50 11 136 17 ki 76
6l_and over 18 184 20 ] 80

The acreage in ecorn and the number of litters of spring pigs both
showed a tendency to rise in almost straight lines as the amouat of
labor used on the farm wae inerenscd. The oorn acreage incrsased at
an increasing rato until the total labor amounted to about 25 montha.
Aftor this the rate of increase in corn acreage slowed down. The num-
ber of littera of pigs did not exhibit any clear tendency to change in
the rate of rise.

As betwoen types of farms there were some clear differences in the
rate of inoreaso in the size of these two outstanding emterprises. Of
course, the more & farm is spocialized, the closer the relationship be-
tween months of labor and sise of the major enterprise. Thus the rate
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of increase in the acreage of corn was greatest om the cash grain farms,
next greatest on the diversified farms, and was least on the dairy farms.
The rate of increase in number of litters of pigs was greatest on hog
farms and least on cash grein farms.

The general tendencies shown in fiz. 19 are clear between
groups of farms using different amounts of labor. But within
each group there was a wide variation, as is shown in fig. 20
for the group of diversified farms. Within some of the sub-
groups of farms wusing about the same amount of labor, the
maximum range in the acres of corn or of litters of pigs is al-
most as wide as the entire range for this type of farm. The
distribution for other types of farms was very similar to that
shown in fig. 20 for the diversified farms.
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Fiti'l 10,  Variation in average acres of corn and number litters of apring pige with
months of labor. ‘

CROP ACRES PER MAN

+  The number of acres of crops handled per man-year {i.e., 12
months of labor) is an inverse measure of the intensiveness of
the business; that is, of the relative proportion of labor to land.
It is also influenced by the effectiveness with which labor is wsed.
It therefore represents a composite of two influences rather than
one.

In fig. 21 is shown the relationship of acreage of crops per
man to net income and farm profit. In general net income in-
creased almost in a straight line with acres of crops per man.
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Fig. 20. Scatter dingrams showing variation in acres of corn and in litters of
apring pigs with months of labor.

Net income after payment of interest charges increased more
rapidly up to between 60 and 70 acres than beyond this point.
There is probably but little difference in the interest charges
per acre on large as compared with small farms, but the farm
that is being operated more extensively yields a smaller total
return per acr¢ and consequently the interest takes a larger
proportion of the gross income.

The profit or management return for the earlier years, as
gshown in fig. 21, rose until about 100 acres of crops (10 to 20
acres more than average) were being handled per man and there-
after tended to decline. In 1930 greater losses were encountered,
because of falling prices and a partial crop failure, on those
farms where most effort had been invested per acre in an attempt
to get a high yield.

It was thought that the rates of returns from labor might
vary as between the more extensive types of farms and those
where a larger proportion of the effort was spent on the elabora-



160

o T
|

|
§

+i000 -— == - |

ok
\

'“ 2 1y

AFTER WTCRLST, RER-58-20 . |

b

NET INCOME [DOLLARS)
X3
N\
W\
\l
A
AN
\ 2
3
¥
IBE;
l PR
3
1
e
ox
PROFIT (DOLLARS)

-mo-so MO 20 OO +40 +40 +00 HOO-60 -40 -20 M0 +40 +6C A0 W00
CROP ACRES PL2 MAN

Fig. 21. General relationship of crop acres per man to net income and profit.

tion of crops into livestock products. Consequently the farms
were divided into two groups, one containing the diversified
farms and those getting the greater part of their income from
crop sales and the others the llvestock types—hog farms, com-
mereial cattle feeding, eattle raising and dairying. The results
are shown in fig. 22.

There is relatively little difference in the curves of net re-
turns or profits as between the two types of farms until about
100 acres of crops are being raised per 12 months of labor. After
this point the difference is elearly marked. The returns declined
rather sharply as the land farmed per man rose above 100 acres
on the livestock types of farms. On the crop farms the net re-
turns continued to rise, at least up to 170 acres per man. The
profits, however, began to decline after approximately 140 acres.
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It is shown in table XVIII that, as the acreage of crops handled per
man increased, there was a tendeney for the livestock income per man
to risec also. But, on the other hand, with an increase in the total
acreage and in the livestock at the samc time, there was a strong ten-
dency for the work to be mere superficial in nature. Consequently we
find that with the increase in aeres of crops raised per man, there was
a tendency to lower yields of corn. Also tho rate of turnover on capital
invested declined from $17 per $100 on farms where 50 aecres of crops
were raised per man to $12 where 200 or more acres were raised. At
the same time the returns from livestock per $100 of feed declined from
sbout $150 to $107. '

LIVESTOCK INCREASE PER MAN

The gross income from livestock per 12 months of labor was
examined as on¢ measure of the effectiveness with which labor
is used and as an indication of the emphasis placed on livestock
production. It was not used as an independent factor in the
multiple correlation study beeause it would largely have dupli-
cated influences already covered jointly by factors representing
amount of labor used, hog income per sow, beef income per head
and dairy income per cow. Table XIX gives some idea of the
gross relationships between the livestock income per man and
four of the other factors.

As the attempt was made to produce more and more livestock per
man the percentage of expense to income mt first declined. But as the
livostock income per man rose beyond $4,000 in 1929, and above $3,500
in 1930, the percentags of expense again became less favorable—reflect-
ing the difficulty of handling larger and larger livestock enterprises with
the same amount of laber.

Tho rate of turnover, or income per $100 invested tended to rise with
the livestock income per man. A larger investment in livestock was
genorally necessary to a larger livestock income per man. Also the
turnover of capital is rapid on the investment in livestock. Therefore,
we find a fairly close relationship between livestock income and rate
of turnover.

Tt might be cxpected that the production of more incoms poer man
from livestock would imply m reduction in the size of the crop enter-
prises. But the two sets of enterprises are very closely associated. If
more livestock are to be raised it is necessary to produce more feed
erops for them, A relatively small proportion of the farms bought large
amounts of feed. Thue the size of livestock enterprises was generally
an indication of labor efficiency which carried over into other branches
of the business ss well. Thus the acrcage of orops increased along with
the income per man from livestock except on a small number of special-
ized livestack farms where the effort was actually centered on livestock
ut the expense of the crops. .

The rcturns per $100 of feed incrcased along with the livestock im-
come until this amounted to about $4,000 per man. Beyond this point
tho fluctuntion in returns from feed was rather erratie, partly because
of the small number of cases in each ¢luss in table XIX. There appears,
however, to be & rather clear tendency for livestock returms higher than
#4,000 per man to be accompanied by a decline in the returns from feed.
Again the effort to sapread labor over too large an enterprise is accompanied
by & losa of efficiency.



TABLE XVII. CROP ACRES PER MAN

No. records Income Return No. Livestoek income

Crop acres 1929 and Acres Yield per $100 per $100 spring No, fall Months per man

per man 1930 com- corn oorn invested feed fitters litters labor

bined . 1820 1630
16 — 35 1 3 S 71 45 $17 $154 1 1 28 $1450 $1350
26 — 55 111 4 18 17 148 1 4 23 2424 1698
56 — 16 298 58 47 16 139 12 3 23 2728 2089
76 — 95 381 n 44 14 131 4 B 28 2693 2009
96 — I16 26T B4 44 13 129 15 4 21 2725 2114
116 — I35 160 101 43 13 124 14 4 22 2669 1833
186 — 166 &0 114 41 13 132 15 T 22 2570 2533
156 — 196 25 141 42 13 118 17 6 28 2933 2519
196 ~— 296 ] 180 41 12 107 19 10 28 3150 3250

TABLE XI1X. LIVESTOCK INCREASE PER MAN

2T

Percent expense Income per Return per

Livestock Increase | No. records to_income $100 invested Crop acres $100 feed
per man 1929 1980 1929 1930 1929 1930 per man 1829 19380
$ 60 — 65D — 18 -— 84 $— 310 ' 18 $ — $ 68
560 — 1060 19 bl 61 82 14 10 18 148 97
1060 — 1560 1] 139 46 16 15 11 89 1456 113
16560 — 2050 117 Y 164 50 m 15 12 87 152 120
2080 — 25560 182 136 45 70 16 13 %0 164 118
2660 — 8050 102 64 45 67 17 14 93 166 124
8060 — 3560 66 33 48 (1] 17 16 20 151 135
3660 — 4060 44 80 48 69 20 17 80 182 128
4060 — 4550 20 ] 47 12 18 18 93 148 154
4560 — G060 13 10 a3 86 18 - 18 107 131 105
8060 — 6050 20 9 69 il 21 21 108 145 119
Above 6050 11 1 52 100 23 28 98 153 100
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RESULTS FOR INDIVIDUAL YEARS COMPARED
WITH THREE-YEAR AVERAGES

Will the relationships just diseussed hold good for averages
of two or more years? For each individual farm the values of
many of the efficiency factors vary widely from year to year,
as do the net income and the management return. This results
from changes in.relative prices, in the general price level, and
in seasonal influences which affect crop yields. If we average
together the values for a given efficiency factor for a particular
farm for 2 or more years, the result is more typieal than for any
one year. A series of such averages might give us a picture
very different from the list of factors from one single year.

There were 144 farms on which records were available for
each of the 3 years, 1927, 1928 and 1929. Starting with the
curves already developed, estimates of the 3-year average net
incomes and management returns were made for each of these
farms, Next the eurves were corrected to fit the data more
closely. Some of the comparisons afforded by this study are
shown in tables XX and XXI.

TABLE XX. STANDARD DEVIATIONS FOR 1929 COMPARED WITH STANDARD
DEVIATIONS OF 3-YEAR AVERAGES BY FARMS

S-year av.
1029 1927-1929
No. farme 610 144
Not farm incoms $1970 81422
Management return 1334 839
Gross fncome per §100 Invested $ 496 $ 412
Percent total expense to income 17.2 4.9
_Porcent investment in working capital 5.8 4.8
Total mtres in farm 101 92,2
Acres corn 42 31
Yield corn, bushel 108 9.2
No. littera spring pigs 9.8 9.4
No, litters {all pigs 5.5 4.9
Hog income per sow $ 67U $ b62.42
No. steers fed 26 17
Beef incoma per head $ 13.63 $ 931
Dairy incomw per cow 39.20 28.10
Livostock [ncome per $100 feed 44.85 26.04
Months labor used 9.2 6.7
Crop acres per man 29 22

It was found that the 3-year averages by farms varied less
widely than the corresponding figures for any individual year.
In other words, many of the extreme variations were largely
cancetled out in the averasing process. Table XX shows that
the standard deviation for net income for 1928 was $1,970, while
for the 3.year average it was only $1,422. The 1929 standard
deviation for management returns was $1,334, while for the 3-
year average it was $939, The standard deviation for corn yield
was 10.8 bushels for 1929, as compared with 9.2 bushels for the



TABLE XXI.

STEEPNESS

OF CURVES BASED ON 3YEAR AVERAGES

COMPARED WITH 1926 CURVES

Assumed change in

Aesociated change in dependent variable

independent _variahlen {a) Net income Manggement return
1928 3-yT. AV, 1929 3-yr. av.
Gross income per $100 invested Fromy $10 to $20 — _ 441050 . +4-$1050
Pereent total expense to ingcome From 837 to $67 —$1825 —311560 — T80 — 700
Percent investment in working capital From 8% to 26% + 150 + 240 «+ 160 4+ 200
Total acres in farm From 100 to 800 acres 276 250 100 125
Acres corn From 20 to 100 acres, Cash Grain Area 750 T60 1075 1076
. From 20 to 100, rest of state 200 560 1100 1050
Yield corn From 80 to 50 bu. per acre 825 725 625 625
No. litters spring pigs From 6 to 26 litters T50 800 176 75
No. litters fall pigs From 2 to 12 litters 426 225 100 100
Hog income per sow From $80 to $200 per sow 850 250 126 200
No. steers fed From 10 to 60 steers 860 B50 326 375
Bee{ incomo per head Rom :}goto 8;[!83&1' head 4 825 225 + 22—5 + SE
Dai om to 3180 per cow, dairy types 276 825
Ry Ineome per eow From $60 to $140 per cow, other types 50 75 — 60 0
Livestock income per $100 feed From $100 to $200 per $100 feed 1850 1826 -+ 500 + 225
Month labor used From 14 to 32 months . 1276 1175 — 126 — 175
Crop acres per man From 50 to 110 acres, erop ond mixed types 475 550 500 :I: 400
From 50 to 110 acres livestock types 550 476 425 560

(2} The changes in the independent variables assumed were spproximately equal to chenges from
standard figu

deviation above the mean In the 1928

one standard deviation below to one

¥9T
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3-year averages, Similar reductions occurred in standard de-
viations of other factors. Only the total acres in the farm and
the number of spring and fall litters failed to show reductions
in their standard deviations of over 10 percent. The typieal
reduction was between 20 and 25 percent.

Table XXI gives some idea of the degree to which the fune-
tional curves between the independent variables, on the one
hand, and the net income and profit on the other shifted from
the studies based on individual years to that based on 3-year
averages. In general, the eurves related to net income tended
to become somewhat less steep, while those related to manage-
ment return showed only slight changes in slope and no pro-
nounced tendency to become steeper or flatter as a group.

The percentage invested in working ecapital showed some-
what steeper curves than in the l-vear studies, but still re-
mained one of the minor influences. The curves for the per-
centage of expense to inecome, the number of litters of spring pigs,
and the crop acres handled per man became less steep both in
their relationships to net income and to management returns.
The curves for number of litters of fall pigs, hog inecome per
sow, heef income per head, and the number of months of labor
became less steep for net income but remained the same or be-
came slightly steeper for management returns, Other factors
showed no appreciable changes except possibly at the extremities
where the small numbers of cases made the results ineonclusive.

In no case did the general conformation of the eurves change.
With most of the factors, curves based on individual years
could have been used to estimate 3-year average returns, or
curves based on 3-year averages could have been used to estimate
retwrns for an individual year without serious error, In other
words, the relationships discovered appear to be highly stable,
at least during periods when price levels or price relationships
arc not undergoing unusnal fluetuations.

VARIATIONS IN MANAGERIAL ABILITY AND INTER-
PRETATION OF EFFICIENCY FACTORS

Differences in managerial ability seem to cause a wider varia-
tion in farm returns than any other individual factor. This
statement is made a priori, for there is ne unquestionable method
by which the ability of the manager may be measured excepting
the farm returns themselves, In the course of this study the
question of influence of the manager’s capacity and efficiency
was raised repeatedly. How often does an unsatisfactory value
in an efficiency factor represent an opportunity which has been
overlooked and how often does it simply indicate that the farmer
in question is unable to do better because of limitations within
himself? Or to put the problem in a slightly different way, if
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2 farmer of an inferior grade of managerial ability spends the
necessary effort to attain what would be a satisfactory value of
an efficiency factor for a good farmer, will his eurve of incomse .
rise as would that of the good farmer under the same condition?
Conceivably the same change in returns per hundred dollars of
feed or in the acres of crops handled per man might mean dif-
ferent things for the income of the poor manager and the good
manager. '

To obtain an answer to this guestion, however, it is necessary
to have some sort of a measurement of managerial ability of the
different managers which is independent of the returns. In this
case it was not possible to apply psychological tests to the far-
mers cancerned nor {0 use any measurements other than those
already in the records, It was thought, however, that the re-
lationship between the size of business and the rate of returns
might give an indieation of the ability of the farmers without
being too greatly influenced by the size of the net income or the
profit figure. .

The index of managerial ability which was adopted for this
experiment was obtained by taking a geometriec average of an
‘index of size of business and an index of efficiency.® The basic
assumption is that net returns depend both on size of business
and on efficiency with which it is operated and that a man of
given ability will operate at a rate of efficiency which varies in-
versely with the size of his business. Thus if a manager whose
operating efficiency is represented by an index of 1.20 of the
average efficiency is found on a farm of the average size we
would expect him to earn a return to management greater than
average by about 20 percent. If a farmer operates & farm 1.30
the average size but at an efficiency of only 80 percent the average
efficiency, we would expect his management returns to be about
1.04 the average management returns,

On the other hand, if we find a farmer operating a farm of
1.30 the average size and obtaining & management return of only
1.04 the average, we might conclude that his efficiency was only
1.04 divided by 1.30 or 80 percent of average efficiency.

5 For this statistical experiment; there were available only the data in the records.
Therefore it was decided to use the relative of the percentage of expense to income,
i.e.. the percentage of expense for the specific farm divided by the average percentage
of the ontire group of farms, a8 the index of economig efliciency. As a measure of
gize of the business an arbitrary index was obtained by averaging together the rel-
atives of acreage in the farm, amount of labor used and number of livestock.

Thus & farm with 258 acres had 120 percent of the average acreage. If it used
29,6 months of labor in the course of the year, this amounted to 130 percent of the
average amount] of labor. If it had only %0 percent of the average number of live-
stock, its index of sixe would be the averame of 120, 130 and 90 or 113.

The index of number of livestock was obtmined by mdding together the number of
head of cows, plua the number of steers fed out, plus the number of litters of pigs,
plus the number of awes divided by seven. This number of livestock roughly cor-
responds to the more common measure of ‘“‘animsl units.”

The index of managerisl ability was now obteined by multiplying the Index of size

by the Index of efficicney and extracting the square root. In other words the final
index was & geometric average of the size and the efficiency.
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Of c¢ourse the measurement of managerial ability obfained by
averaging the index of size with the index of efficieney must be
recognized as only approximate. This is especially true in this
case sinee only one year’s data were included in the experiment.
The total income received, which affecis the measure of efficiency,
i1s largely affected by abnormalities of .weather and of price as

well &s by the actual efficiency of the farmer.
" For our present purpose it was not necessary that the index
adopted provide us with an aceurate measure of managerial
.ability, but merely that it give us a figure other than the manage-
ment return which appears to be definitely related to the man-
ngerial ability. :

TABLE XXII. INDEX OF MANAGERIAL ABILITY 1928 RECORDS

Crop Return | Livestock Hog

Management No. acrea Yield pet increase income

index records per men eorn $100 feed per mat, per sow
Up to .49 2 60 4 $116 $3150 $1565
50— 12 (1] 43 140 1787 144
60— .49 47 73 dd 149 2208 161
10— 70 T8 7 44 147 2234 160
80— LR 103 84 45 151 2432 182
90— 106 86 48 150 2610 167
1.00—1.08 a2 a7 46 164 2800 164
110118 70 96 49 162 3037 179
1.20—1.29 45 7 49 142 3122 179
1.30—1.39 23 9 56 168 31562 165
1.40—1.49 14 8 54 134 %436 204
1,50--1.59 11 102 bd 164 2891 150
1.80 & uwp 10 102 47 178 2870 187

Table XXII shows that several of the more outstanding effi-
ciency factors with which we have been dealing are definitely
associated with the index of managerial ability. 'The crop acres
per man and the yield of corn both rise with the management
index. The livestock income per man rises with the manage-
ment index except that the farmers with the highest management
indexes seem not to have speecialized in livestock production to
such a great extent as the ones with moderately high manage-
ment indexes. The returns per hundred dollars of feed and the
hog income per sow increase along with the management index
but in a less regular manner,

In order to see whether the same curves of relationship hold
good for the various grades of managers, the 610 records for
1929 were divided into three groups on the basis of the index
of managerial ability. Separate eurves of relationship to net
income and profit were then developed for each of the efficiency
factors which had shown any significant relationship to the re-
turns. Three of the more important of the resulting sets of
curves are shown in figs. 23 to 25.

Figures 24 and 25 are fairly typical of the results of this see-
tion of the study as regards those factors related to size of busi-
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Fig. 23, Relationship of number litters of spring pigs to net income and profit hy
grades of managers,

ness. Figure 23 shows that as the number of litters of spring
pigs is inereased the net income and the profit rise at about the
same rate up to about 18 or 19 litters (6 more than average)
regardless of whether the farms are operated by high, medium
-or low rating manasgers. After this point, however, the returns
on the farms operated by high rating managers inerease at a
definitely greater rate than on the farms operated by the me-
dium or low rating managers. As between the medium and low
rating men there seems to be no definite variation in the trends
of returns,

In the case of the amount of labor used on the farm in the
course of the year, the net income to high-grade managers rises
more rapidly with inereased amounts of labor from the start.
‘With added months of labor the profit tends to decline after
about 20 months of labor in each group, but among the high
rating managers the rate of decline is decidedly less than with
the medium or low rating groups. With this factor the differ-
ences in trends of returns vary more uniformly from low to
medium, and then to high rating management groups.

These differences in trends between management groups are
fairly typical of most of the other faetors related to the size of
business. The total acres in the farm, and acres of corn show
differences in trends very similar to those in fig. 23. The trends
of returns on number of fall litters and number of steers fed
are more similar to fig, 24.

The classification of farms on the basis of the index of man-
agement brought to light another noteworthy variation between
groups on some of the factors, There is a tendency for the
highest values of some factors to be reached only in the group
with highest management rating. Thus the largest acreages of
corn occurred only on farms operated by high rating managers.
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Fig. 24. Relaticnship of months of lahor to net income and profit by grades of
managers. . .

None of the low rating managers fed more than 40 head of steers,
and only one of the medium rating managers fed more than 80
head. The same is true of some other factors, The highest rates
of turnover were obtained only by high rating managers. Only
5 of the 400 low or medium rating men had a turnover rate in
excess of $30 per $100 invested, while seven of the 200 high rating
men had turnover rates in excess of this figure.

The occurrence of a large proportion of farms of large size in
the higher management rating groups may be explained partly
by the method used in eonstruction of the management index.
But this hardly explains why there should be no farms at all
with medium to large eattle feeding enterprises and hardly any
with a large corn acreage in the low management groups. Neither
does it explain the searcity of high rates of turnover on the low
management rating farms.

It seems likely that there is a fairly close correlation between
the managerial ability of the farmer and the size of the farm
business which he finally builds up for himself. Therefore it
may be said that the general group of factors used here, the man-
agement index, and the size of business are. to a large degree,
measures of different aspeets of the same thing,

Among the factors related to efficiency of operation, the live-
stock income per $100 of feed and the erop acres per man exhibit
tendencies similar to those shown in figs, 23 and 24, The eurves
for the low, medium and high rating groups as classified on live-
stock inecome per $100 of feed are shown in fig. 25. With the
low group there is less variation in net income with changes in
livestock income per $100 of feed than with the medium or high
groups. Larger returns on the feed are associated with greater
inereases in profit on the high rating farms than on farms of
lower management ratings.
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The conelusion to this seetion of the study is that the eurves
of relationship between most of the size and efficiency factors,
on the one side, and the net income and profit on the other vary
but little with the management rating as long as the efficiency

“factor is near its mean value. But on some factors, particularly
those related to size of business, differences in trend often appear
as the higher values of the efficiency factor are approached. The
curves of profit turn downward sooner on the low or medium
management rating groups than in the high rating group.

In several cases the operation of the principle of diminishing
returns has been clearly exemplified. In this section it has been
shown that with some factors the point of diminishing returns
differs between farms operated by managers with different rat-
ings of managerial ability. Even though the device used to
measure managerial ability is not highly aceurate, this general
statement appears to be substantiated by the results of the study.

The research or extension worker who is attempting to use
factors indicative of size or efficiency as a basis of recommenda-
tions to individual farmers appears to be on safe ground as long
as the values of these factors are near their means. But as ex-
treme values are approached, more and more care is needed in
interpretation. In the first place a point of diminishing returns
ultimately appears, and in the second place this point differs as
between entrepreneurs of varying ability,

AGGREGATE RELATIONSHIP OF FACTORS TO
FARM RETURNS
Table XXIII shows the correlation between the varions forms
of farm returns and the estimates of the same made from the
curves of relationship which we have discussed. When the actual
net income figures were correlated with the estimates, a coeffi-
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cient of --.88 obtained for 1929 and —+.82 for 1930. The
standard error of estimate was 43 percent as great as the stand-
ard deviation in 1929 and 54 percent as great in 1930. That
ig, the standard deviation of net income for 1929 was reduced
by 57 percent and for 1930 by 46 percent. On the 144 farms
which kept records continuously from 1927 to the end of 1929,
the correlation of the estimated net incomes with the actual 3-
year averages gave a correlation coefficient of -}.92 and reduced
the standard deviation by 62 percent.

The correlation of aetual and estimated net income after in-
terest payments yielded coefficients for the 4 years of —-.85, 4.83,
+.90 and +4.87. The reductions in the standard deviations
amounted to 46, 44, 57 and 51 percent, respectively. The cor-
relation coefficients between actual and estimated management
returns varied from +.80 to .84, and the reduction in the
standard deviations was between 40 and 42 percent.

TABLE XXIH. CORRELATION OF ACTUAL WITH ESTIMATED NET INCOME
AND PROFIT

Net income
after interest Mansgement
Number Net incoore payments returna
Year factors
in study®*
Percent Percent Percent
Cor. reduction Cor. reduction Cor. reduction
ooof. in g eoef, ing coef. in qa__
gyr. av. 18 +.92 52 — — T 30
1027 18 — — 85 46 .84 40
128 13 — _— .88 44 -+.82 42
1928 16 B8 57 80 57 <~.80° 40
193¢ 14 .82 48 .87 651 .81 40

* Including the fmctor, tncome per $100 invested, which was correlated to the'rman-
agement return but not to the net lneome figures.

Thus we may say that the factors studied aceounted for about
50 percent of the variation in net inecome and about 40 percent
of the variation in the management return. The rest was caused
by influences not reflected adequately or not measured at all by
these factors. The difficulty of representing some of the in-
fluences on farm returns in adequate quantitative terms has al-
ready been touched upon. We have here a very different problem
from the qualitative theoretical analysis of the classroom.

In addition to those influences which are recognizable in a
qualitative way but not exactly measurable, there are others
whieh operate on a few farms but not on all. Peculiar seil or
topography or the presence of unusual farm enterprises are ex-
amples. There are also many influences to which all farms are
subject but which operate only at very irregular intervals. Hail-
storms, periodie insect pests or outbreaks of plant or animal dis-
eases are examples of this. The effeets of sharp rises or falls in
prices are somewhat similar in that they affect differently or-
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ganized farms in different ways. When we consider the number
and importance of ‘these influences the fact that we have ae-
eounted for about 50 percent of the variation in net income for
individual years and over 60 percent on the 3-year averages
seems an accomplishment of some importance.

TO WHAT USE CAN THESE RELATIONSHIPS BE PUT?

There are two somewhat different applications to which such
curves of relationship as have been developed in this study ean
be put. One pertains to their use by extension workers in com-
paring individual farms with others or with averages of groups of
farms. The other is related to the possible use of the curves by
the individual farmers or by extension men in measuring the
progress of individual farms from year to year. These may both
be combined under the question: just what do the ‘‘Efficiency
Faetors’’ indicate and within what limits are their ordinary in-
terpretations valid? Thus, it has been generally assumed that
larger acreages of eorn were associated with larger net farm in-
comes. This study suggests that net income tends to increase
with the acreage in eorn only up to about 130 acres in the rougher
parts of the state and 160 acres in the smoother areas, and that
above these acreages net income tends to decline. Even more
specific, fig. 7 shows that in the more level sections the net in-
come increased on an average between $150 and $175 per added
10 acres of corn between 70 and 150 acres. With this informa-
tion we are in & position to evaluate the influences studied in a
much more specific way.

Table XXIV contains information of the type necessary for
each of the two applications just mentioned. It gives averages
for the efficiency factors for the state for 1928 and 1929 and
also data for one particular farm which we shall call Mr. Jones’
farm. Let us suppose that an extension worker in farm man-
agement is assisting Mr, Jones in the analysis of his record for
1929, How can he make use of the information in these curves
in advising Mr. Jones of opportunities which he may exploit
further and in warning him against undesirable tendencies?

The net income of this farm was about $400 smaller than for
the average, while the profit was nearly $600 greater. The farm
was a diversified one, located in the level cash grain area. An
examination of the efficiency factors for this farm in comparison
with the average for the group of farms shows a gross income
per $100 invested of $19.09 as compared with an average of
$16.50 and a percentage of expenses to income of only 38 as com-
pared with an average of 48. These are both to be regarded as
favorable deviations from the average. The curves of relation-
ship between these factors and the management return indicate
that the former should result in a profit about $300 greater than



TABLE XXIV. COMPARISON OF 1928 AND 1829 EFFICIENCY FACTORS

Mr. Jones’ farm Average
1929 1928 192D 1928

Financial factors:

Net farm income (plas int. payment) $3821 $3152 33721 $2460°

Management return $1185 $1163 $ 600 8 458

Gross income per 3100 Invested § 19.00 $ I7.28 § 16.50 $ 17,00

Porcent total expense to total income 48 42 48 47

Percent. inveeted in working capital 18 16 20 20%
The ero) stem ;

Ac?upj:,hnn 149 149 208 205%

Acres in corn 10 72 72 71

Yield of corn, bushel 43 49 a7 19

Value of crops per acre $ 24 $ 27 $ 26.50 $ 27.03%
The livestock system:

Livestock income per $100 feed $ 169 $ 135 § 152 $ 135

No. litters spring pigs 9 12 13.3 12.0

No. litters fall pigs 8 4 4.8 4,20

Hog income per sow $ 218 $ 133 $ 167 $ 145%

No. cattle fed 4 ] 13 14*

Beef income per head $ 14 $ 12 $ 25 $ 24

Dalry income per cow $ 75 $ 60 $ 100 3 94°
Use of labor:

Months labor used 12 14 23 22

Crop acres per man 128 111 88 82

Livestock income per man 33041 $2660 $24R0°

# Approximately

. 32140

8Lt
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average and the latter in a profit about $250 greater than aver-
age on a farm otherwise like the average,

An examination of some aspects of the crop system of course
suggests that the smaller total acreage might be expected to ré-
duce both the net income and the profit. Since Mr. Jones’ per-
formance in general is satisfactory he might well consider the
possibilities of inercasing his income by renting or buying some
additional land, if he can obtain the labor to work it, but the
yield of eorn was 4 bushels smaller than average and this oe-
curred in an area which usually obtains high yields of corn. The
smaller acreage and yields of corn weuld lead us to expeet, from
the eurves, a reduction in profits of $200 to $250 below the aver-
age. It should be pointed out to Mr. Jones that he has an op-.
portdllnity to increase his profits by attempting to increase his
yields. '

The next step is to examine the livestock system. The outeome
of the whole livestock system is reflected in the total income
from livestock per $100 of feed. This factor is $17 greater than
average which should result in an inerease of profit of about
$200. The size of the hog enterprise as measured by spring and
fall litters combined is about the same as average, but the fact
that the sows were bred for two litters resulted in a much larger
income per sow, which should increase the profit by about $50.
In the eattle enterprise we find there were only a few head sold.
The beef income per head of cattle on the farm was only $14 as
compared with an average of $25 and the dairy income per cow
was $70 as compared with an average of $100. The combined
effects of these deviations, aceording to the curves, is a reduction
in the profit of about $150. Mr. Jones should give some attention
to the performance of his cattle and should either reduce the
enterprise to a few cows to yield dairy produets for the home
or else should improve his methods and perhaps his stock.

Finally we come to the use of labor. Mr, Jones used only 12
months of labor, that is, only his own work in handling this
farm. He handled 128 acres of erops. According to the eurve
of relationship between the acres of erops per man and the pro-
fit, this should have resulted in an inerease in his profits of about
$200. The curve also suggests that the profit generally begins -
to decline when the erop aercage per man is pushed beyond this
point,

The extension worker is able in this manner to criticize the
farm operation in some detail and to appraise approximately
the effeets of good or poor practices on farm income. In the ex-
ample used it happened that the factors which were examined
accounted for just about $600 greater profit than average in all
and that this was the amount by which the profit on this farm
exceeded the average profit on the whole group of farms for this
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vear. In cases where there is a wide differcnece between the actual
and the estimated returns, a further investigation should be
made of the practices followed in order to discover the reasons.

USE OF THE CURVES IN MEASURING YEAR-TO-YEAR PROGRESS

Now let us suppose Mr. Jones to be studying over his own

records in an effort to measure his progress as compared with
the preceding year. In the first place he notices that his net in-
come was about $200 greater than in 1928, but his profit was al-
most exactly the same. Evidently the greater net income was
offset by an equal amount of added family labor or required the
use of more capital. The nature of this expense will be shown
by a comparison of the income statements for the two years. - The
percentage which the expense was 1o the gross income was actual-
ly reduced and the percentage invested in working capital was
inercased. Thus the business is in a more liquid state and the
turnover has heen greater, but less of the income has remained
in the hands of the manager as profit after allowing for the value
of his own labor and the use of his own eapital. He therefore
needs to cxamine the direction in which his efforts have been
applied.
"~ As we go through the list of efficiency factors we find that he
has hired less labor and has handled more acres of crops him-
self. The acreage of crops in 1929 was about the maximum
consistent with increasing returns, therefore it would be well
for Mr. Jones to consider whether under the peculiar conditions
of his farm he may have gone too far in this direction. This
is perhaps the ehicf value of an understanding of the curvilinear
relationiships as contrasted with the simpler reetilinear concept
of efficieney factors according to which any increase in the
acreage of crops handled per man would be interpreted as de-
sirable, Here we have an indication of a danger point as the
value of the factor approaches extremely high fizures. The lower
vield of corn and the lower value of crops per acre than in 1928
lends some weight to the idea of excessive ‘‘efficiency’’ in this
direction. Mr, Jones scems to have retrogressed in this respect
and should give attention to his methods to see if more care in
some directions might not yicld greater returns.

In the livestock enterprises Mr. Jones seems to have made
progress of & more substantial sort. Hogs are the most import-
ant livestock enterprise in this farm. By raising two litters per
SOW per year the income per sow has been increased much more
than the ingrease in the average—which is of eourse influenced
by price levels. The income per litter has also increased about
15 percent, and this is approximately explained by the changes
in price. Getting two litters per sow per year, however, seems
likely to have resulted in some economy. The slight improve-



176

ment in the beef income per head has not been of much benefit
because of the small number of cattle raised. Some improve-
ment has been made in the returns from dairy products per eow,
but as with the beef income, Mr. Jones still has a long way to
go before the cattle will be very profitable.

Of course Mr. Jones needs to study all other information avail-
able to him on the results of the methods he is using. This other
information may be obtained from his balance sheets, his income
statements, his records of yields on other crops, records of rates
of produetlon by cattle or poultry, and of rates of gains on
fattening stoek. All of this information will need to be studied
carefully in the light of the specific methods which have been
used. The farmer’s memory and his general knowledge will
have to be drawn on to a large degree in this process. Further,
in adopting what seem to be desirable changes, the budgeting
method will need to be used in order to appraise the probable
effects of a contemplated change on other parts of the business,
and to compare the probable results of alternative practices or
organizations.

Thus the use of the efficieney factors, and particularly of the
curvilinear relationships between these and the farm returns,
forms only a small part of the process of analysis of the farm
business. It is, however, a very useful part in that it permits
a rapid survey of probable sources of satisfactory or unsatis-
faectory returns and directs attention to the particular enter-
prises which are likely to be in greatest need of improvement.
And, of course, the advantage of the eurves over the rectilinear
interpretation of efficiency factors is in that they permit a more
exact evaluation of the forces at werk and indicate points of
overemphasis as well as of underempnasis.



