|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Allocation of Net Farm Income ‘

By Edgar B. Hurd

The problem of allocating farm income among the factors of production has long received
the attention of agricultural economists. Progress toward a satisfactory solution has been
impeded, both by difficult conceptual problems and by lack of adequate statistical data. In
the following article, Mr. Hurd makes a new effort in the field of farm income allocation on
the basis of a considerably better-than-average body of data, and a new conceptual approach.
It is not expected that all readers will concur fully with his analysis. Problems are certain
to be raised with respect to such questions as whether the value of inventory changes should be
included in et farm income for allocation purposes; the inclusion of capital outlays in
expenses deductible from gross income; and combining the return to labor and management.
However, this paper does offer an approach to the problem that is both interesting and stimu-
lating, and has the particular virtue of avoiding the unsatisfactory method of always treating

the returns to one of the factors as a residual item.

HIS PAPER IS INTENDED to demon-

strate various methods of allocating net farm
income to unpaid factors of production. These
factors of production include real estate (land
and buildings), working capital (livestock, ma-
chinery, feeds, and seeds), and unpaid family and
operator labor and management.

A satisfactory method of allocating net farm
income has long been needed. How much of this
income may be attributed to each of the unpaid
factors? What are the rates of return per unit
by factors? What is happening to these rates over
time and how do rates in one area compare with
rates in another area? How do the rates of return
to factors of production used in agriculture com-
pare with rates of return to factors of production
used in other industries?

Even approximate answers to these questions
would be helpful in (1) selecting an occupation,
(2) management of individual farms, and (3) de-
termination of agricultural policy. For answers
to these and similar questions, a practical method
of allocating net farm income is necessary. Some
of the several methods suggested in this article
have been used in past research in farm manage-
ment. They are more or less standard. Other
methods are new or new applications of old pro-
cedures and are therefore experimental.

Data used in this article came from a costs-and-
returns study of average commercial family-
operated wheat-pea farms of Washington and
Idaho, made by the Production Economics Re-
search Branch, Agricultural Research Service,
United States Department of Agriculture in co-
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operation with the Washington and Idaho Agri-
cultural Experiment Stations.* Data are available
for each year from 1935 to 1955. The data and
analyses are comparable from year to year and
are adequate for the purposes outlined here. But,
in order to apply the results obtained in that
study, the definitions of the terms used should be
understood.

Net farm income as defined in the present report
is cash income exclusive of Government payments, .

plus the value of farm perquisites, and the value .

of the net change in inventories at year-end prices
(table 1). Cash income is the difference between
the total value of all farm products sold and cash
expenditures. The latter consists of all cash paid
during the calendar year for goods and services
used in production, including cash paid for pur-
chases of capital items such as machinery, equip-
ment, service buildings, and fences.

Rent and interest payments and purchases of
additional land are not included as costs. The
farm share of the automobile is included. In-
cluded as costs are 50 percent of the automobile de-
preciation plus 50 percent of its operating costs
involved in local travel. Taxes and repairs on
real estate and working capital are included in
cash expenditures. Government payments are
usually included as a part of net farm income.

*For a description of the wheat-pea area and for many
details affecting net farm income, such as size of farm,
farm organization, crop yields, mechanization, farm prac-
tices, and prices, see HURD, EDGAR B. WHEAT-PEA FARMING
IN WASHINGTON AND IDAHO, 1935-53. U. S. Dept. Agr.

Cir. 954. 1955.




They are excluded here because they are not re-
Qted to factors of production in terms of quantity

nd price as are the other components of net farm
income.

The value of farm perquisites includes the value
of the farm garden, the value of livestock and
livestock products consumed by the farm family
at current prices, and the net rental value of the
farm dwelling. The net rental value is estimated
as 8 percent of the current value of the dwelling.

The value of the change in inventories is com-
puted by multiplying the difference in physical
terms between the beginning and closing inven-
tories of specified crops, livestock, machinery and
equipment, and service buildings at their respec-
tive year-end prices. By this method, capital gains
or losses are excluded from net farm income.

TaBLE 1.—Net farm income, and factors that receive
net farm income, wheat-pea area of Washington
and Idaho, 19356-565

Factors that receive net
farm income
Net farm
Year income 1

Labor and Working

manage- Real capital,

ment estate 1947-49

time at area prices
work

Dollars Hours Acres Dollars
1935_ . ___ 2, 288 2, 156 389 9, 005
1936 ____ 2, 850 2,151 401 9, 972
1937_____ 2, 618 2,117 397 11, 703
1938_____ 598 2,121 410 13, 861
1939_____ 1, 643 2, 094 421 15, 461
1940_____ 1,918 2, 090 426 16, 065
1941_____ 4,794 2, 063 427 17, 293
1942_____ 11, 145 2, 051 426 16, 382
1943__ .. 11, 377 2, 041 440 19, 285
1944 ____ 11, 162 2, 002 453 16, 818
1945 ____ 9, 611 2, 002 444 17, 891
1946_ ____ 14, 110 1, 956 457 18, 075
1947 ____ 15, 257 1,977 476 19, 282
1948 ____ 11, 624 1, 995 474 18, 135
1949_____ 8, 330 1, 987 494 19, 791
1950 ____ 9, 671 2, 002 482 18, 620
1951_____ 10, 536 1, 981 498 19, 623
K21 R 14, 025 2,016 507 19, 490
1953 .. 14, 520 2, 230 512 21,016
1954 ____ 16, 406 2, 300 524 21, 428
1955 2___ 10, 281 2, 300 536 22, 516

1 See text for definition.
2 Preliminary.

Net farm income then is the income that results
from the use of three sets of factors: (1) Labor

and management of the operator and his family,
(2) real estate (land and buildings), and (3)
working capital (livestock, machinery, and crops
held for feed and seed, and for sale). These fac-
tors are referred to as unpaid factors because, as
defined, no charge is made for their use except the
cost of maintaining the real estate and working
capital.

Several approaches may be used in allocating
net farm income to the factors of production.
Each method has its advantages and its shortcom-
ings. One approach is to assume that the return
to family labor and management is the part of the
net farm income that remains after the return to
the current value of capital at the going rate of
interest is deducted.

This assumption, however, is not realistic. Most
farmland is only partially mortgaged and most
working capital is owned free of debt. The land-
owner and the farm operator expect to recover in-
vestment costs with interest over a period of years,
but they expect their returns to vary from year to
year with the variation in net farm income. The
latter varies greatly and is unpredictable.

Second approach is to assume that the return to
capital is the part of the net farm income that re-
mains after the return to the family for labor and
management at hired labor rates is deducted. The
difficulty with this approach lies in determining
what the family labor and management services
would command if offered for sale. The amount
and effectiveness of many of these services vary
greatly from farm to farm. Some of them have
no alternative uses. Further, it is generally recog-
nized that the returns actually realized from
family labor and management vary from the
market returns as measured by hired labor rates.

In corporation accounting, where all labor and
management is hired, net income is attributed to
capital. In most farm-management studies, net
farm income is usually allocated to real estate and
working capital on the basis of their current value
times the going interest rate. The labor and man-
agement of the family is thus left as a residual
claimant or, as stated above, the value of family
labor and management at market prices is esti-
mated and capital is left as the residual claimant.

The purpose of such accounts is chiefly to com-
pare the efficiency in use of resources associated
with different farming systems and practices on
individual farms in areas where other production
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conditions are reasonably similar. Somewhat dif-
ferent problems are involved in comparisons of
incomes from a group of farms through time, or
in comparing incomes in agriculture in one area
with those in other industries or areas.

One approach to the problem of how to allocate
net farm income, which is suggested for considera-
tion here, is to assume that returns in a given year
are shared by real estate, working capital, and
family labor and management in proportion to
their longer run or normal opportunity costs, or
their contribution to net income. This would
mean that (1) in a period in which resources used
in agriculture earn returns comparable to returns
in other industries, (2) or in a period when on the
average there is no economic incentive to increase
or decrease the size of the farm or to add or sub-
tract working capital on the average farm, each
factor earns a return equal to its opportunity costs.
In prosperous years, each factor returns, in addi-
tion to its normal costs, a share of the profits. In
depression periods, each factor shares the losses.

The purpose of this article is to present some
empirical tests of the merits of these alternative
methods of allocating net farm income to its com-
ponent factors for a series of years in a simplified
situation. In this way, some alternatives may be
suggested for developing more adequate methods
of procedure.

Measuring the Quantities of the Unpaid
Factors

Measuring the quantity of each of the unpaid
factors used on the farm in a given year is re-
latively easy. Real estate may be measured by the
number of acres per farm. As this analysis deals
with the average farm, it follows that the acres
per farm are always of average quality.

The amount of family labor and management
(the nonmaterial resources of the family) may be
measured by the hours of family labor employed
at farmwork. The size of the average farm fam-
ily, its age, and its sex distribution have not
changed materially in the last 25 years. Nor has
the potential productivity of the human factor
varied greatly from one year to the next.

The measurement of the physical quantities of
working capital is more difficult because of (1) the
diversity of the items that constitute working
capital, and (2) the change over time in the rela-
tive composition of these items. A frequently
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cited example of the latter is the decrease in num-
bers of draft horses relative to the increase i
numbers of tractors.

The problem of how to measure the quantity of
working capital despite its changing composition
may be resolved by using the 1947-49 average
price per unit of each kind of working capital as
a common denominator.? The amount of working
capital was taken as the quantity in the January 1
inventory. Multiplying the quantity of each item
of working capital in a given year by its respective
average price during 1947-49 and summing these
products give a physical measure of the working
capital for that year. The only way in which this
measure can change from one year to the next is
by changing the quantities of capital items, as the
common denominator 1947-49 price has been held
constant.

After each unpaid factor has been measured in
physical terms, the next step in the procedure is
to obtain a common denominator or physical
measure for acres of land, hours of labor, and
dollars’ worth of working capital. This common
measure is called an input. The method of com-
puting this measure is similar to that used in
measuring the quantity of working capital at
194749 prices.

The average cost (1947-49) per physical uni.
of each factor is its ability to produce income.
These average costs are based on alternative op-
portunities for producing income in the period
1947-49. For example, if loaned out at inter-
mediate credit rates in the period 194749, capital
earned 5.3 percent. Consequently, the input per
$1.00 of working capital at 1947-49 prices is 0.053.

An acre of real estate on these wheat-pea farms
was valued at $175 on 1947-49. If the farm owner
had sold his land at this price and had invested his
money in long-term real estate mortgages that
were yielding 4.6 percent, he would have realized
$8.05 per acre ($175 X .046). The input per acre
of land is therefore 8.05.

The average wage paid by farmers per hour for
labor without board or room during the period
1947-49 was $0.956. If, instead of farming for
himself, the farm operator had worked at hired
man’s wages, he would have earned $0.956 per

?These prices were used because they had been com-

puted for another purpose. Probably a set of prices
based on all years of record would be more appropriate

here.




TasLE 2.—Net farm income * and the composition of factors that share in net farm income

Net farm income ! Distribution of inputs
Unpaid
Year inputs 2 Total
Total |Perinput?| Family |Realestate] Working
labor capital
Number Dollars Number Percent Percent Percent Percent
5, 669 2, 288 0. 404 36 55 9 100
5, 813 2, 850 . 490 35 56 9 100
5, 840 2,618 . 448 34 55 11 100
6, 063 598 . 099 34 54 12 100
6, 210 1, 643 . 265 32 55 13 100
F040L T ER TS I R a T e S U 6, 278 1,918 . 306 32 55 13 100
ROSISNETE e Wy s S e 6, 326 4,794 . 758 31 54 15 100
52 20 e WO Siiee T CC hd e 6, 258 11, 145 1. 781 31 55 14 100
1048 = s L s e 6, 515 11, 377 1. 746 30 54 16 100
it S T e e 6, 452 11, 162 1. 730 30 56 14 100
1017 +7 0 S Bl e S S IV " e E R 6, 436 9,611 1. 493 30 55 15 100
67T L R L SR el | =l LN 6, 507 14, 110 2. 168 29 56 15 100
B s ol T e R e R e 6, 744 15, 257 2. 262 28 57 15 100
POARUREVcn s gl SRR S 6, 684 11, 624 1. 739 29 57 14 100
1949 - o o LT R 6, 926 8, 330 1. 203 28 57 15 100
OGO Sea o 2 DA e G 6, 781 9,671 1. 426 28 57 15 100
1951 TRTELE R A4 2 a8 - Sl 6, 943 10, 536 1. 517 27 58 15 100
1052 8 9 B 50 M- u N 3 7,041 14, 025 1. 992 27 58 15 100
41,153 S e e S e I, o T e R 7, 368 14, 520 1. 971 29 56 15 100
(o] R R e 7, 553 16, 406 2. 172 29 56 15 100
9568 Ll . 7,707 10, 281 1. 334 29 56 15 100

1 Excludes Government Payments.

2 Inputs that share in net farm income valued at 1947-49 average prices.

3 Preliminary.

qlour. The input for one hour of family labor and
management is therefore 0.956.

Quantities of all the unpaid factors used in
production from 1935 through 1955 have been
summed into total inputs (table 2). This was
done by multiplying the quantity of each factor
shown in table 1 by its respective input per year.
This procedure is illustrated for the year 1935 as

follows:

Inputs in 1947-49
Quan- dollars
Factor tity
Per unit | Total
Hours Number | Number
Family labor. .- -.__. 2,156 0. 956 2,061
Acres
Real estate_____________ 389 8. 05 3,131
Dollars
Working Capital 1_______ 9, 005 . 053 477
Motal A . - = 2L JENEER L v N e o 5, 669

1 Working capital based at 1947-49 dollars.

One input is $1.00 of cost at 194749 prices.
One dollar at 194749 prices will buy 1.046 hours
of labor (1.00+-0.956). It will buy the use for 1
year of 0.124 acre of land (1.00+8.05). It will
buy the use for 1 year of $18.87 worth of capital
(1.00+0.053). One input is therefore 1.046 hours
of labor, 0.124 acre-years of land, or the use for
1 year of $18.87 worth of capital at 194749 prices.

Distribution of Inputs and Rate of Return
per Input

Dividing the net farm income by the total in-
puts of the unpaid factors gives the rate of return
per input. This rate multiplied by the total inputs
supplied by each of the unpaid factors gives the
allocated income to the total of each factor. This
method of allocating net farm income is called
“the imputed method” in this paper. By this
method the income per unit of unpaid inputs
varies by years, depending on the ratio of net farm
income to total inputs. But the income per unit
of input is the same for each of the unpaid factors

in a given year.
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From 1935 to 1955, the inputs of the unpaid
factors averaged $6,555 and net farm income aver-
aged $6,581.2 That is, each input received an
income on the average of about $1.00. With minor
exceptions, the trend in the number of inputs per
year has been steadily upward at an average rate
of 1.3 percent per year (fig. 1). The index of
unpaid inputs (1935-55=100) was 86.5 in 1935
and 117.6 in 1955. The index of net farm income
(1985-55=100) varied from a low of 10 in 1938
to a high of 217 in 1954. From 1935 to 1955, the
average variation in net farm income amounted to
117 percent. This contrasts with a variation in
unpaid inputs of 7 percent.

3 Computed on the basis of the geometric mean.

It is evident, therefore, that most of the varia-
tion in net farm income is reflected in the varia
tion of returns per unit of unpaid factor. This is
particularly true in the short run and it is true
to a large extent for a 25-year period.

Rate of growth in size of farm as measured by
the number of unpaid inputs is approximately pro-
portional to the increase in number of acres per
farm. Between 1935 and 1955, real estate ac-
counted for slightly more than 55 percent of all
nonpaid inputs. The growth in size of the aver-
age family-operated farm is relatively small from
year to year. But over the years the increase is
significant.

The average family operated a 38-percent larger
farm in 1955 than in 1935. This growth was

FARM INCOME AND UNPAID INPUTS

Wheat-Pea Area, Washington and Idaho
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TaBLE 3.—Real estate and its income, wheat-pea area of Washington and Idaho, 19356-55

Returns per acre Total farm returns
Area Value Total based on— based on—
Year per per value per | Interest
farm acre farm rate
Interest | Share |Imputed| Interest | Share |Imputed
rent rate rent rate

Acres | Dollars | Dollars | Percent | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars
1 el e e SO 389 57 22, 173 5.7 3. 25 2. 69 3.25 1, 264 1, 048 1, 265
8217 0 SRt ST e 401 57 22, 805 5.2 2. 96 3. 29 3.95 1, 186 1, 321 1, 582
P e O S W e BT 397 65 | 25,976 5.1 3. 34 3. 37 3. 61 1, 325 1, 339 1, 432
1088 - 410 66 | 27,126 49 3. 24 1. 78 . 80 1, 329 729 327
s (o 0 S et s 1 421 62 26, 228 4.8 2. 99 2. 33 2.13 1, 259 982 898
3 1 7L ISl e e i ] 426 68 29, 057 4.7 3.21 2. 68 2. 46 1, 366 1, 141 1. 049
17 74 I el S R I e 427 68 | 29,074 4.6 3.13 4. 58 6. 10 1, 337 1, 955 2, 605
b e AT S 426 74 | 31, 686 4.6 3. 42 8. 69 14. 34 1, 458 3, 704 6, 107
1, TR PR - e 440 86 | 37,946 4.4 3. 80 9. 10 14. 06 1, 670 4,006 6, 184
1944 =5 v Ly g oo 453 101 45, 912 4.4 4. 46 9. 41 13. 93 2, 020 4, 262 6, 309
FOABENE e el 444 115 51, 162 4.6 5. 30 8. 69 12. 02 2, 353 3, 857 5, 336
L S i S RS 457 135 | 61, 530 4.7 6. 33 11. 19 17. 45 2, 892 5,114 7, 976
kL2 G A S 476 159 75, 544 4.6 7.30 12. 16 18. 21 3, 475 5, 788 8, 668
PAREE e 474 180 85, 202 4.6 8. 27 9. 68 14. 00 3, 919 4, 586 6, 636
$O49_mr T gty el 494 186 | 91, 738 4.6 8. 54 7.27 9.68 | 4,220 3, 593 4,784
FOB0L - THZ Tl o 482 186 | 89, 759 4.6 8. 57 8. 57 11.48 | 4,129 4,129 5, 533
19580 oaias Blaibe=t0 0 498 214 | 106, 576 4.6 9. 84 9. 68 12. 21 4,902 4, 820 6, 092
JDRZ I, iy | e 507 224 | 113, 568 4.6 10. 30 12. 51 16. 03 5, 224 6, 343 8,129
fOBas ot U U 512 216 | 110, 592 4.6 9. 94 12. 04 15. 87 5, 087 6, 163 8, 124
p 27 7 LA Vel P £ o 524 221 | 115, 848 4.6 10. 17 12. 44 17. 48 5, 329 7,073 9, 161
1 157 S el N SN 536 227 | 121,763 4.8 10. 90 9. 27 10. 74 5, 845 4, 970 5, 756

1 Preliminary

‘nade possible chiefly by an increase in working  to current and prospective income. About 3 per-

capital. In 1985, working capital accounted for  cent of the farmland changes ownership each year
477 unpaid inputs, or 9 percent of the total. In  as a result of voluntary sale. The owners of the
1955, it accounted for 1,193 inputs, or 15 percent  other 97 percent probably consider that, to them,

of the total. farmland is worth more than the going market
As the size of farm has increased with additional  price.
acres and more working capital, family labor has For most of the years 1938 through 1955, it is

of necessity supplied proportionately less of the  clear that the current market price of land was
total inputs. In 1935, family labor supplied 4 undervalued relative to the succeeding year’s price.

times as many inputs as working capital, whereas ~ This was particularly true from 1942 through
in 1955 it supplied only twice as many. 1948 when the market price each year was from

13 to 17 percent higher than in the previous year.
Return to Real Estate Economic instability, characterized by the period
; 1935-55, makes it difficult to determine what land

The I:eturn to real estate has' been estimated on ;4 actually worth. It is obvious that the market
three different jbases: 1) Estlan.xted total value price of farmland cannot reflect accurately the
of real estate times the current interest rate on  year to-year changes in net farm income.

farm mortgages; (2) customary share rent; and Interest rates on farm mortgages in the area
(3) imputed rate (table 3). declined from 5.7 percent in 1935 to 4.4 percent in

Estimated values of real estate as used here are 1943, Thereafter, they remained at about 4.6 per-
based on average prices paid for land in the area. cent until 1955, when they averaged about 4.8
These sales reflect the judgment of landlords and percent. There appears to be little relationship in
farmers as to what they think their land is worth. the short run between the interest rate on mort-

In making their appraisals, consideration is given ~ gages and the income from land.
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Share rent probably comes closer to reflecting
the annual contribution of land to net income
than the estimated market value of real estate
times the mortgage interest rate.

The share rent shown in table 3 is the value of the
landlord’s share of the crops at market price less
his expenditures for buildings, fences, and real
estate taxes. The landlord usually received a
third of the grain and a fourth of the hay and
peas. The return to land based on share rent fluc-
tuates more from year to year than does the return
to land based on interest because crop yields and
prices of farm products are highly variable.

These fluctuations tend to be in the same direc-
tion as fluctuations in net income. But we have
some empirical evidence to indicate that the fluc-
tuations in share rent given in table 3 do not show
the full variation in the contribution of land to
net income. In years of low net income, net share
rent is probably higher than the contribution of
land to earnings; in years of high net income, it
probably is less than the contribution of land.
From area to area, share rents tend to increase as
the productivity of land increases. In a given
area, share rent is established as a normal or gen-
eral average and remain inflexible from year to
year.

Beginning with 1941, incomes in the Palouse
area have been relatively good. This is reflected
in the increasing value of share rents and also in
returns based on interest charges. These increases,
however, probably do not fully reflect the in-
creased contribution of land to net income since
1941. There have been some reports of increases
in the share paid as rent.

The current difficulties of farmers in acquiring
additional land to rent support the belief that the
share paid as rent is increasing. But the rental
market for land is far from perfect in an economic
sense. Many farmers have rented at least parts
of their farms for a generation.

So long as the returns to the landlord increase
and prospective land values and prices of farm
products improve, landlords are usually satisfied
with existing rental terms. In these circum-
stances, tenants also are reasonably satisfied with
their leases. Consequently, relatively few farms
are available for leasing to new tenants. Of late
years, tenants who have wanted to stop farming
have been able to dissolve their leases and sell their
farm equipment on favorable terms.

16

In general, the imputed rate of return to land
is above or below the rate determined by shar‘
rent, depending on whether the rate based on share
rent is above or below that determined on the
basis of the market value times the interest rate.

Return to Working Capital

The return to working capital was estimated on
two different bases: (1) The estimated value of
working capital times the going rate of interest,
and (2) the imputed basis (table 4).

The quantity of working capital was valued
each year on two different bases: (1) At current
prices and (2) at 1947-49 prices. Multiplying
the valuation based on current annual prices by
the interest rate on short-time loans gives the an-
nual returns based on interest.

Dividing the imputed return to working capital
by the actual value of the capital gives the im-
puted rate on the actual value. For the year 1935,
the imputed return was $193; the actual value of
the capital was $3,934; and the imputed rate
on the actual value was 4.9 percent.

For the years 1935 through 1940, the imputed
rate was substantially less than the interest rate.
In view of the fact that capital increased rapidly
during this period, the productivity of capital may
have been considerably greater than was indicated‘
on the basis of relative costs at 194749 rates. Part
of this was due to the change in relative costs from
the decade of the 1930’s to the decade of the 1940’s.
From 1935-39 to 194749, wage rates for hired
labor rose more than twice as much as costs of
capital. If the 1935-39 period had been used to
establish the rates of factor inputs, a considerably
larger sum would have been allocated to capital.

After 1940, interest rates declined and net farm
income increased. In general, if capital earns
much more than the interest charges, farmers tend
to buy more capital items. In accordance with
this tendency, the number of items of machinery
and power bought by farmers in the 1940’s in-
creased greatly. The rate of purchase was held
down by farmers’ inability to obtain all the ma-
chinery they wanted because of wartime restric-
tions, or by their inability to expand their farm
acreages. The greatest dispersion between the
interest rate and the imputed rate was in 1946.
Since 1946 the margin between the two rates has

narrowed.




TaBLE 4.—Working capital and its earnings, wheat-pea area of Washington and Idaho 1935556

Valuation of working Rate of return on Annual return
capital actual value
Year
1947-49 Actual Interest | Imputed | Based on | Imputed
valuation value rate rate interest
Dollars Dollars Percent Percent Dollars Dollars
IOFHIE TR b S S0 R o W e T 9, 005 3, 934 6. 5 49 256 193
JOABET I e i S o e e A T 9, 972 4, 564 6. 4 5.7 292 259
%7 0 AR IR 1 S S e 11, 703 5, 859 6. 4 4.7 375 278
JOSB - Tt - e S e L e e e 13, 861 6, 554 6. 4 1.1 419 73
19805 by eyl Dl SIIGEE Tl b (B e 15, 461 6, 211 6. 5 3.5 404 217
FOA0 - o T ey et LS L Rl 16, 065 6,912 6.5 3.8 449 260
Y041 clainiiey) el Sor bnad ey LG Ivioner sy 17, 293 7, 442 6.0 9.3 447 695
16, 382 8, 972 5 8 17. 2 520 1, 546
19, 285 12, 732 5. 8 14.0 738 1, 784
16, 818 12, 222 5.7 12. 6 697 1, 541
17, 891 13, 379 5.4 10. 6 722 1, 415
18, 075 13, 668 5.2 15. 2 711 2,077
19, 282 16, 659 5.2 13.9 866 2,312
18, 135 20, 085 5.2 8.3 1, 044 1, 671
19, 791 20, 611 5.3 6.1 1, 092 1, 262
18, 620 17, 847 5.4 7.9 964 1, 407
19, 623 20, 742 5.5 7.6 1, 141 1, 578
19, 490 23, 001 5.6 89 1, 288 2, 058
21, 016 24, 398 5.7 9.0 1, 391 .2, 196
21, 428 23, 871 5.7 10. 3 1, 361 2, 467
22,516 | 24, 746 5.7 6. 4 1,411 1, 591

Return to Family Labor (Exclusive of
- Government Payments)

Returns per hour to family labor were estimated
by four methods: (1) By valuing family and op-
erator labor at wage rates paid to hired labor with-
out board; (2) by imputation; (3) by assuming
a return to the farm operator and family equal to
that of a share renter; and (4) by assuming that
family labor is a residual claimant after all other
charges and allowances are paid (table 5).

The imputed method has been explained and
the hired-labor basis is self-explanatory. The re-
turn based on share rent starts with net farm
income, from which is deducted the value of the
net share rent and the value of working capital at
current interest rates. The method of determin-
ing share rent was explained in the real estate
section. The current interest rate is based on
short-term or intermediate credit loans. The
residual method is the one usually adopted by most
farm-management studies. This method deducts
from net farm income the interest on working
capital and the interest on real estate values at
current prices.

. 411209—57——3

The variation in the hired labor rate reflects
general price movements. The variation in the
rate based on imputation reflects the variation in
net farm income. The variation in the rate based
on share rent magnifies the variation in net farm
income. The variation in the rate based on the
residual method magnifies even more the variation
in net farm income. In times when incomes are
unfavorable, the rates are in this order starting
from the lowest: (1) Residual; (2) share rent;
(3) imputed; and (4) hired labor (fig. 2). In
good times, this order is reversed.

Summary and Conclusion

The method by which net farm income is allo-
cated to the unpaid factors of production should
depend upon (1) the purpose for which the alloca-
tion is designed and (2) the effectiveness with
which the method accomplishes this purpose.
This paper presents an imputation method of
allocating net farm income as an alternative to the
more usual market-price method.

The market-price method assumes that each
factor earns a return equal to the price it could
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demand in the market. This method was used in
showing the returns to labor at wage rates for
hired hands, returns to working capital at market
value times short-time interest rates, and returns
to real estate at market value times interest rates
on longtime mortgages. The market-price method
allocates all net farm income to the unpaid factors
of production only when prices equate their
marginal productivities.

In most years since 1935, the sum of the returns
to operators of wheat-pea farms in Washington
and Idaho based on market prices has not equaled
net farm income. For some years, the difference
between net farm income and the sum of the value
of all inputs at market prices is greater than net
income itself.

The failure of market prices to equate net farm
income is frequently resolved by using market
prices for two of the factors, usually land and
working capital, and allowing the residual to go
to the other factor, usually labor. This is the
so-called labor-income method. It was illustrated
as the residual method for (1) the owner operator
and (2) the share renter.

The residual method for the owner operator
would be analogous to a tenant paying cash rent,
for all his capital on the basis of its value tim
the current rate of interest on farm mortgages.
Few if any farmers are in this category, as land-
lords do not operate on this basis. The residual
method may be a useful tool to an owner operator
in learning whether he would be financially better
off had he sold out, invested his capital at the
going interest rate, and worked at some other
occupation. An individual farmer can always sell
his farm at the market price. However, this is not
true of all farmers in the aggregate. For this
reason, the residual method is not suitable for
aggregative analysis.

In a period of disequilibrium the distortion in
market prices is amplified in returns to family
labor when these returns are computed by the
residual method. For this reason, the residual
method is poorly adapted to evaluation of the con-
tribution of the unpaid factors to net income.
This is particularly true in a time series for all
farms in a given area.

TaBLE 5.—Estimated income to family labor exclusive of government payments, wheat-pea area of Washington
and Idaho, 19356-55

Income per hour estimated by various Annual income estimated by various ‘
Family methods methods
Heae labor -
Hired Imputed |Share rent | Residual Hired Imputed |Share rent | Residual
Hours Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars
1985, 5o 2156 0. 221 0. 386 0. 456 0. 356 476 833 984 768
1936________ 2151 . 271 . 469 . 575 . 638 583 1, 008 1, 237 1, 372
19370 - _1lL 2117 . 285 . 428 . 427 . 434 603 907 904 918
1938________ 2121 . 278 . 094 —. 259 —. h42 590 200 — 550 —1, 150
1939 2094 . 274 . 253 . 128 —. 010 574 530 257 —20
1940 L. 2090 . 292 . 292 . 157 . 049 610 611 328 103
1941 _______ 2063 . 347 . 725 1. 161 1. 459 716 1, 495 2, 395 3, 010
19420 =1 == 2051 . 499 1.703 3.374 4.470 1,023 3,492 6, 921 9, 167
1943 _ . ___ 2041 . 728 1. 669 3. 250 4. 394 1, 486 3, 407 6, 633 8, 969
1944 2002 . 819 1. 653 3. 098 4. 218 1, 640 3, 311 6, 203 8, 445
1945 22 i 2002 . 853 1. 428 2. 513 3. 265 1, 708 2, 858 5, 032 6, 536
194675, = " ° 1956 . 878 2. 073 4. 236 5. 340 1714 4, 054 8, 285 10, 446
1947 L. . 1977 . 911 2. 162 4. 352 5. 445 1, 801 4 275 8, 603 10, 765
1948 _______ 1995 1. 080 1. 662 3. 005 3. 253 2, 155 3, 316 5, 994 6, 490
1949 _______ 1987 . 876 1. 150 1. 834 1. 473 1,741 2, 285 3, 645 2, 926
1950 _____. 2002 . 875 1. 363 2. 287 2. 197 1,752 2, 729 4 578 4, 399
§95Ye 04 £l 1981 1. 096 1. 450 2. 309 2. 160 2,171 2, 873 4, 575 4,279
196220 . 2016 1. 269 1. 904 3.:172 3. 625 2, 558 3, 838 6, 394 7, 309
1983 . . < 2230 1. 265 1. 884 3. 124 3. 606 2, 821 4, 202 6, 966 8, 042
1954:_ . _____ 2300 1. 252 2. 077 3. 496 4. 224 2, 880 4,776 8, 040 9, 716
19563 .. . 2300 1. 290 1. 275 1. 726 1. 315 2, 967 2,933 3, 969 3, 025
I
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FI1GURE 2.

Like the residual method, the imputed method
allocates all the income. It assumes that each
unpaid factor of production shares in the net
farm income in proportion to the amount each
would earn at market prices during a normal
period. This assumes that the farm is in equilib-
rium from the standpoint of relative prices for the
factors and their productivities, and that the value
of these factors in any year would be this cost plus
a pro rata share of the profits. Yearly incomes to
these resources on these assumptions would be in
the nature of rent and hence income should be
allocated on the basis of normal shares. :

The imputation method gives a more exact ap-
proximation of the level of income, at least during
the last 10 to 15 years, when relative prices of re-
source services approximated their 1947-49

relationship.

The method, however, fails to explain fully why
the proportions among the resources change. For
example, in terms of the 194749 price level, wheat-
pea farmers had about 2.4 times as much working
capital in 1954 per hour of family labor as they
had in 1985. This suggests that the relative mar-
ginal productivity of labor and capital in the two
periods may not have been the same. As a conse-
quence, the imputation method may not correctly
allocate the net farm income.

Neither of these methods measures precisely
the contribution of each of the unpaid factors to
net farm income. 'This analysis indicates that the
imputed method has some advantages over the
more conventional methods. The imputed method
requires careful selection of base rates for good
results. These rates should be revised as economic
and technical conditions change.
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