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I INTRODUCTION

Justification

One of the characteristics of industrial economic life has long been
growth and merger of firms. Farming has seen some of this, but on a much
lesser scale. Yet, with growing farm-nonfarm interdependence, it is expected
that growth in size of production wnits will continue.

The changes, in terms of number of farm operators and scale of opera-
tion, which have occurred in Kansas agriculture have not been short of
phenomenal although changes causing growth were probably less noticed than
the growth plans of some industries. In 1950, there were 131,194 farms in
Kansas while in 1964 the number was 92,439; a reduction of thirty per cent.
During this same fifteen year period, acreage per farm increased from 164
to 207; or an increase of twenty-six per cent.l

If the present trend toward fewer and larger farms continue, growth, in
terms of the quantity of resources used, is and will continue to be a problem
of real comsequence for the farm firm. Some of the reasons why farm firms
must increase their volume of business in order to survive and be in a posi-
tion to adopt new techmology are!

1. Evidence of "price-cost squeeze',

2. Increased capital investment in machinery per farm.

3. Increased technology evidenced in the development of farm
machinery suitable to large size farm operations.

130. of farms and acreages were calculated from data in Kansas State
Board of Agriculture, Farm Facts, Topeka, Kansas, 1950 and 1964.



4. Average per capita income for farmers is conaistently
below the national average per capita income.

A number of studies have been conducted on farm size, where enlarging
farm size results in more efficient resource use. Few have been concerned
with the growth process itself or how a farm moves from one size to another
over a period of yearl.3 Increasing the volume of business is necessary
for the farmer to maintain an equitable position in society and requires

research on the growth process.

Objective

An assumption of this study is that growth in gross income depends
upon the existence of productive opportunities which are all the productive
possibilities that an entrepreneur can take advantage of. Thus, the primary
objective was to identify variables that have a significant influence on
increases in gross income. The approach is to identify meaningful statis-
tical relationships among gross income of agricultural firms and productive
resources and managerial strategies.

A second objective was to evaluate the difference in the productivity
of resources between groups of farms having different rates of growth. The
two groups were stratified based on their growth rates and classified as
above and below average growth rate.

A third objective was to determine if size of the firm provides economic

advantages to the firm growth process.

23¢tan Johnson, "A Multi-Period Stochastic Model of Firm Growth,"
Economics of Firm Growth, Proceedings of GP-2 Ag. Council, Sylvan Lake,
§.D., Pub. No. 29, S.D. Ag. Exp. Sta., 1965, p. 84.

3R. R. Robinson, "Towards a Growth Theory of the Farm Firm," Farm
Management in the West, Problems in Economic Growth, Proceedings of Western
Agricultural Research Council, Report 6, Denver, Colo., 1964 and Portland,
Oregon, 1965, p. 1.




II REVIEW OF LITERATURE

Definitions

Growth Defined

Many definitions of firm growth can be found in literature. Penrose
writes that growth, as used in ordinary discourse, has two different
comnotations.

It sometimes denotes merely increases in amount; for

example, when one speaks of 'growth in output, export, sales.

At other times, however, it is used in its primary meaning

of a process of development, akin to natural biological pro-

cesses in which an interacting series of internal changes

leads to increases in size accampamied‘by changes in the

characteristics of the growing object.

For this study, growth was defined as the increase in gross income from
1950 through 1964. A continual changing of resources was needed to achieve
this increase. A fundamental element of this definition is that firms do

not grow automatically, but in response to human decisions.

Firm Defined

The terms firm and farm are often used interchangably. A firm, as a
traditional concept, is an input-output process whereby certain inputs or
factors of production are transformed into outputs of salable producta.s
This approach places a heavy reliance on external market forces as deter-
minants of firm survival and growth.

The modern day concept places emphasis upon internal organization and

management as primary explanatory variables. Therefore, a firm is defined

aEdith Pilton Penrose, The Theory of the Growth of the Firms, (New York:
John Wiley and Sons, Inc., 1959), p. 1.

SRobinson, op. eit., p. 38.




in this study as an administrative organization which utilizes a collection
of productive resources for the purpose of organizing the use of their own
resources and resources acquired from outside the firm for the production

and sale of goods.6

Growth and Size Differemntiated

One cannot help but be concerned with size, whether measured in terms
of acres, total investment, gross value of production, etc., when viewing
growth of firms. Recent research on growth examines the advantages and
disadvantages of employing various combinations of resocurces. It also
explains movements from one size to another in terms of the net advantage
of different sizes.7 Here growth becomes merely an adjustment to the size
appropriate to obtain the most efficient combination of given resources.

If the most efficient sized firm is greater than the average size,
certainly, economic pressure would cause firms to expand operations or be
forced out of business. As expansion occurs, so should gross income, pro-
vided productive resources exist.

A later section considers the influence of farm size on the ability of

firms to have a higher growth rate in gross income.

Growth in Theory

In theory, the growth of firms is essentially an examination of the

changing productive opportunities of firms. Productive opportunities are

6Penroue, op. eit., p. 10.

?Warran Bailey, "Necessary Conditions for Growth of the Farm Business
Firm," Farm Management in the West, Problems in Economic Growth, Western
Agricultural Economics Research Council, Denver, Colo., 1964, and Portland,
Oregon, 1965, Report No. 6, p. 35.




all the productive possibilities that its entrepreneurs can take advantage
of. In order to find a limit to growth, the productive opportunities of a

firm must be shown to be limited in any period.8

Necessary Conditions for Growth

Internal limitations imposed on growth will be restricted because a
firm does not see opportunities for expansion, is unwilling to act upon them,
or is unable to respond to than.g For a firm, then, enterprising management
is one condition without which continued growth camnot occur. This is one
necegsary {although not sufficient) condition for growth. A complete list
of conditions necessary for growth include the following:lo

1. Excess managerial capacity. The manager must be capable and willing

to take on the duties of a large business.

2. Business is profitable. Cash receipts on the average must exceed

cash expenses on the average if reinvestment of earnings can occur.

3. Minimum starting size. The farm business must be large enough to

support the farm family and also provide some surplus cash for increasing
the resources, unless there is a supplementary nonfarm source of income.

4. Some unused resources. A firm with unused resources that can profitably

be employed is definitely in a state of disequilibrium and their use should
lead to growth.

5. Added resources procurable. Because growth of a firm may require control

over additional resocurces, then it goes without saying that additional re-

sources must be available to or procurable by the firm.

8Penrose, op. cit., p. 32.

'vid., p. 33.

loﬁailey, op. cit., p. 28,



Inducement for Growth

Profit is one motivating force for individuals in our society because
of the advantages resulting from increases in income and wealth. Profits
of the firm, however, do not confer such advantages unless they are paid
out as income and not retained to perpetuate additional growth.ll Thus,
it seems reasonable to assume that the financial and investment decisions
of firms are based on a desire for long-run profits. Total profits should
incresse with every increment of lnvestwent that yields a positive return
end firms should take advantage of opportunities that they consider profit-

ahle,

Crowth Froblems in Agriculture

Farming for many years was described as a "way of life'', This neant
that not only were monetary returns irportant, but so were psychic returns.
Thus, growth was of little importance as farms needed only to be large enough
to utilize family labor and give, if possible, a reasconable profit.

Recently, agriculture has witnessed an influx of fzector-sazving technol-
ogies which have been labor-saving and capital using or, in other words,
there has been a substitution of capital for labor. Labor-saving capital
investments have exerted pressure to increase farm size in two ways. First,
it has reduced the total amount of labor needed since inelasticity of demand
for the product precluded any great expansion in output. Second, the appear-

ance of substantial scale economies associated with havinpg large equipment

ll?cnruc.. op. ecit, p. 28.



and using it to capacity on large acreage, have caused increases in size
of opnration.lz
Many farms with limited resources have been forced out of farming by
the same developments that exerted pressure for expansion of more efficient
farms. The smaller units were oftem not only too small to benefit from
labor-saving technologies but also too limited in resources to provide a
base for expansion. Even the possibility of maintaining the same absolute
level of income with the same scale of operation, the smaller units could
not survive as prices have declined becsuse of increased output of the larger
and more efficient fam.n
The above discussion reveals the changes occurring in agriculture and
the realization that growth is necessary for the farmer to maintain reason-
able, but rising gross income over time. It is believed that research on
growth would indicate that entrepreneurs are not strongly motivated for long-
run profit and not enough stress is given to the growth element. This does

not mean that all farm managers devote their last ounce of energy to maxi-

mizing profit or respond to all existing opportunities.

lzﬂoman K. Whittlesay and Walter E. Butcher, "Technological Change
and Growth in Size of Farms, Past and Future,” Farm Management in the West,
Problems in Economic Crowth, Proceedings of Western Ag. Economics Research
Council, Report No. 6, Denver, Colo., 1964, and Portland, Oregom, 1965, p. 85.

nlbid., p. 85.




III SOURCE AND CHARACTERISTICS OF DATA

In this study of financial growth of agricultural firms, the records
of fifty-eight farm operators belonging to the Farm Management Association
provide the data for statistical analysis. The farming area studied is
shown in Fig. 1.

The peried of 1950 to 1964 was used and regarded as a representative
get of years. 1950 was used as a starting point primarily because complete
data for all resource categories were not available prior to this time. At
the outset of the study of growth, data was available through 1964, thus,
this fifteen year period was used.

The period was considered representative as it included years with crop
yields above and below average. The same was true for livestock prices.

The period between 1952 and 1957 was marked by drought and production for
most crops was lowest during this time. It was during this same period that
prices received for crops were highest. Livestock prices were low in the
period between 1954 and 1957 and again in 1963 and 1964.14 Therefore, the
1950-1964 period can be regarded as a period of rather typical environmental
conditions for agriculture in Central Kansas.

The deletion of records from certain Farm Management Assoclation farms
within the areas was necessary for various reasons. First, records of farms
which had incomplete data covering the various resource categories for the
entire fifteen year period were eliminated. Secondly, farms that had in-
creases in gross income that could be attributed to windfall gains (oil dis-

coveries, inheritance, etc.) were omitted as their growth rate was affected

1‘Info:nation was obtained from Kansas State Board of Agriculture,

Farm Facts, Topeka, Kansas 1950-1964.



by factors other than the productivity of resources for food production.
One hundred twenty-one farms kept records for each year, 1950 through 1964,
thus 63 farms were deleted for one or more of the above reasons.

To determine the source of farm income, gross income from two sources,
crops and supplies, and livestock and supplies were totalled for the fifteen
year period. Sixzty-two per cent of the income for all farms came from live-
stock wvhile crops supplied the other thirty-eight per cent. The ratio of
income from livestock to income from crops in association one was 69/31
while that of association two was 57/43.

Weather in this region favors the production of wheat, although other
cereal crops are grown. Adequate moisture permits reasonable yields of
forage and hay and livestock does provide a major source of income on many
farms. Annual precipitation was approximately twenty inches in the west and
thirty inches in the east.ls Table 1 summarizes the types of farms as cate-
gorized in the Farm Management Association records.

To measure resource quantities and to determine productivity of various
resources, it was necessary to classify and aggregate resources. Data avail-
able permitted a logical and understandable classification of resources as
follows:

1. Cepital Managed. This variable combines total working and real estate

capital. It is the total investment managed including a value placed on
rented land.

2, Working Capital. All assets other than land and buildings are included

in this category. A partial list includes livestock inventory, grains and

feeds, machinery, and accounts receivables.

lsInformation was obtained from Kansas State Board of Agriculture,
Farm Facts, Topeka, Kansas, 1964,
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3. Real Estate Capital. This variable represents the dollar value invested

in land and buildings. The value reported may not be the market value of
land for the year reported since farm operators do not adjust reported land
values each year. The physical quantities of real estate are also used as
variables and include acres of land owned and land rented, crop acres,
pasture acres and total acres.

4, Livestock Investment. This variable is an estimate of the investment

in livestock. It was calculated by subtracting machinery investment from
working capital. Thus, it would include nominal amounts of seeds and
supplies, and cash and accounts receiwvables.

5. Number of Men. This variable was in man-equivalent units per year for

the farm as a wnit. It included operator and unpaid family and hired workers.

6. Gross Income. The dependent variable used was reported gross income.

Volume of business or gross income are frequently found measures of size of
firm.

Consideration was given to the influence of inflation on growth of
gross income. A trend in prices received would influence growth in gross
income. Comparison of gross income deflated using the index of prices
received with reported gross income showed very little difference. Thus,

reported gross income was considered the proper measure of firm size.



TABLE 1. Number of farms by type for all 58
farms and for Associations 1 and 2.2

11

All Assoc. 1 Assoc. 2

FARM TYPE Farms (North- (South-

central) central)
Beef 2 2 0
Cowherd  § 0 1
Purchased Beef 2 0 2
Cash Crop-Purch. Lvst. 0 0 0
Cash Crop, Lvst. 29 28 1
Cash Crop 9 0 :
Diary 6 2 4
Hog 0 0 0

Poultry 1 0

Sheep 2 0 2
Ceneral Lvst. 6 2 4
TOTAL 58 34 24

83ource: Farm Management Association records.
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Iv MODEL FORMULATION

Economic theory provides a logical framework with which the necessarily
inexact and incomplete observations of the real world can be apprehended
wvith greater insight. It is a system of logical relations between certain
sets of assumptions and the conclusions derived from them.16

Analysis of the growth of gross income is an economic interpretation
of statistical estimations based on a set of postulates supported by eco-
nomic theory.

Marginal productivity analysis is used as the theory underlying growth.
In using resources to maximize profit in farm production, it is necessary
that the marginal value product equal marginal factor cost, and marginal
value product be diminishing. These conditions are the basis for maximum
growth of gross income.

This chapter will discuss the method used to formulate models and

statistical techniques used.

Economic Consideration of Objectives

The primary objective of this study was to identify variables having
a significant influence on the growth of gross income. The assumption is
that firm growth 1s limited by the productiveness of its resources.

In economics, production is a function of resources used with limita-
tions imposed by the law of diminishing returns. Analysis of growth assumes
that optimum resource allocation must exist during the entire period to

achieve maximum growth. That is, factors of production should be allocated

1&W11118l S. Vickrey, Microstatics, (New York: Harcourt, Brace and
World, Inc., 1964), p. 5.




13

such that the marginal value product of each factor is equal to the cost
of another unit of the factor in the production of all products. An eco-
nomic limitation to size occurs, assuming profits to be the goal, whenever
one of the factors of production cannot be increased.

The degree to which the marginal value products of resources exceed
their marginal factor cost indicates an entreprenuer's enterprising ability.
Should this difference be continually large, one would assume management was
not competent, was not growth conscious, was sacrificing additional returns
due to risk and uncertainty, or was maximizing something other tham profits.

Also, an analysis of growth lies within a dynamic framework since pro-
ductive opportunities and factors affecting the productivity of resources and
their value are constantly changing. The allocation of resocurces is based on
the acquisition price of additional resources and the salvage value of owned
resources. Resources are fixed in an economic sense if the marginal value
product of a resource is greater or equal to the salvage value of the re-
source, and less than or equal to the aquisition value of additional unit
of the resource. If the marginal value product is less than the salvage
value of the resource the firm will dispose of the resource and if the MVP
is greater than the acquisition value, the firm will acquire additional
resources. This condition sets the bounds on the adjustment process. Thus
it is possible for the MVP to increase or decrease considerably without a
corresponding increase or decrease in resource use because the values remain
below the acquisition value of additional resources and above the salvage
value of owned resources.

Also, in a dynamic framework the expectation of resource returns is
important. This study does not relate growth in gross income to the expec-

tations of the entrepreneur.
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Methods Used to Formulate Models

Variables used in the estimating equations were selected on what was
helieved to be a logical imput-output relatiomship. Agricultural produc-
tion functions usually include the general imputs, capital, labor, and land.
These inputs were included In the models as was the age of farm operators
and coefficient of variationm.

Age was considered an important variable because it 1s believed that
growth objectives differ with wvarious age groups. The coefficient of varia-
tion was used to test the notion that farmers sacrifice greater income in
the long run for stability of income.

In general, agriculture production functions conform to the law of
diminishing returns indicating a curvilinear mathematical function. The
important point concerning the use of curvilinear production functions is
that increasing or decreasing productivity does not exist unless some of the
inputs are fixed thus creating a problem of proportionality between the vari-
ables and fixed inputs.

In the analysis of growth, the law of diminishing returns may not apply
since a2ll factors are assumed variable if thelr MVP exceeds the cost of
acquiring another unit or is less than its salvage value. Thus, a linear
relationship seems plausible since growth considers all resocurces variable
over time.

Multiple linear regression was used to determine which variables had
a statistically significant difference on the growth of gross income. The
five models used were:

(1) Y=£f (Capital managed, no. of men, age, coef. of variation).
(2) Y=f (Working capital, real estate capital, no. of men, age,

coef. of variation).



(3) ¥=f (Machinery investment, livestock investment, total acres,

no. of men, coef. of variation).
(4) Y =£f (Machinery investment, livestock investment, crop acres,

pasture acres, no. of men).
(5) Y=f (Working capital, land owned, land rented, no. of men).

where Y is total grose income for the period 1950 to 1964 and each

of the independent variasbles is the total quantity of that resource used
during the same period.

The marginal value products of resources were estimated by computing
the partial derivative of gross income with respect to the particular re-
source. The coefficients obtained show the change in gross income (Y) per
unit change in resources (Xl, xz,...xn), and represents production elastic-

ities or productivity 1eve15.17

Statistical Techniques

Econometrics consists of the application of mathematical economie
theory and modern mathematical statistics to the analysis of numerical
data.la Tests of significance may be used for testing specific hypotheses
which represent economic propositions.

In this study, the "student t" test was used to determine if a given

19

factor influences the level of gross incomwe. The test was applied to

estimate the marginal productivity of resourcea. The null hypothesis was

17?0: discussion of models see Statistical Appendix.

18Gerhard Tintner, Econometrics, (New York: John Wiley & Somns, Inc.,
1952), p. vii.

195ee Statistical Appendix for discussion of t test.
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that the resource had an effect on gross income significantly different
from zero. If the probability that this should happen by pure chance is
very small, say less than five or one percent, it can be said that the
parameter in question (marginal productivity of a specific factor) is
geignificant.

A secondary objective was to determine if a statistically significant
difference existed between productivity levels of resources of farmers
grouped into above and below average growth rates. The game models were
used to determine for significant differences in resource productivity as
were ugsed to determine factors that influence growth.

In the test for statistically significant differences, the estimated
partial regression coefficients of independent variables are compared and
the null hypothesis that they are really equal is investigated. It is
expected that the alternative hypothesis is accepted indicating that a sig-
nificant difference does exist for those factors that are significant in
influencing gross income.

The third objective was to evaluate if size of the firm provides
economic advantages to the firm growth process. The model used was
Y = £(X), where Y is the average growth rate of gross income for individual
firms over the fifteen year period, and, X is the level of gross income
generated for individual firme over the fifteen year period. A chi-square
test was used to test the null hypothesis that the growth rate of individual
firms was independent of the level of gross income generated by individual

firms.
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V ANALYSIS AND ECONOMIC INTERPRETATION

Interpretation of the various models is divided into two parts: (1) to
determine the factors influencing gross income, and, (2) to explain the
growth of gross income for stratified groups and the adjustments made in
these groups. Under each part, the statistical results and economic impli-

cations of the results will be discussed.

Factors Influencing Gross Income

Statistical Results

Table 2 shows the correlations, means and standard deviations for all
thirteen variables used in the study. The correlation between variables
gives some indication of the difficulty in estimating the separate influences
of each variable if all were included in one equation. This condition exists
among several capital items indicating that much of the variation in one
variable can be accounted for by variation in the other.

Average annual gross income for all fifty-eight farms was $23,137 with
a standard deviation of §$11,805. The wide variation of gross income suggests
that large and small sized farms are included in the data. The average amount
of capital managed was $89,896, total acres per farm was 708, and each farm
had an average of 1.83 man-equivalent units of labor.

Table 3 shows the five models. The first model has as one variable
all types of capital. In the other models, the capital variable is broken
into various subclasses and thus deals more with managerial strategies.

In equation one, total capital managed and labor are highly significant
and thus had an effect on changes of gross income significantly different

from zero. The fact that total capital had a coefficient of .1259 suggests
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that growth posgibilities still exist since the return on invested capital
exceeds an opportunity cost of capital.

The productivity of labor ($7342) seems to be much higher than an
annual wage rate of a farm laborer. This supports the notion that a compe-
tent and skilled worker in agriculture on commercial size farms, should
receive approximately what his counterpart in the nonagricultural sector
receives.

The average age of farm managers was forty in 1950 and was a significant
variable explaining changes in gross income. The coefficient indicates that
an inverse relation exists between age and gross income. This is consistent
with census data. Some possible reasons for this relationship might be:

1. At the time a manager reaches middle age, the family labor which was
utilized may not be available, thus causing less emphasis to be placed on
growth even though productive opportunities exist.

2. Perhaps the farm manager was growth conscious only to the extent that

a comfortable profit was obtained. Upon achieving this level of financial
security, he chose to reduce emergies exerted to obtain greater income.

3. The growth concept assumes present earnings are reinvested to obtain
long-run profit. Thus, there is forfeiture of utility that could be enjoyed
from past productive efforts. It seems logical that a manager may wish to
forfeit future growth in earnings even though productive opportunities exist
as retirement approaches.

The coefficient of variation was included to determine if greater
income in the long-run was sacrificed for stability of income. If the farm
operators in question are truly growth conscious and striving for long-run

profits, one would expect this variable to be quite large. In this model,
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which also includes age as a variable, intercorrelation is high between
age and the coefficient of variation, and the coefficient of variation is
insignificant. Therefore, it is difficult to assess the importance of the
coefficient of variation and age when both variables are in the same equa-
tion.

The correlation coefficients for all five models were between .82 to
+84 which is the amount of variation in gross income that is explained by

the independent variables in each model.

Managerial Strategies

In the other four models, total capital was divided into various
classes and subclasses. The productivity of various types of capital show
how capital was used and thus the strategies managers use to obtain in-
creases in gross income.

Capital managed was classified as working and real estate capital,
Working capital was subelassified into machinery and livestock investment,
Real estate capital includes total land in terms of crop acres owned or
pasture acres owned or in terms of land owned and land rented.

The second equation considers variables of working and real estate
capital instead of one total capital variable. Working capital has greater
liquidity, as compared to real estate capital, and investments have a more
rapid turnover. It is a highly statistically significant factor with a
coefficient of 0.29 while real estate capital has a coefficient of 0.04
although it is statistically insignificant.

In the third equation, working capital is classified as machinery
investment and livestock investment. The coefficients indicate that live-

stock investment was more productive than machinery investment and the
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livestock investment variable is highly statistically significant and
machinery investment is not. An explanation for this result may be that
machinery investment may have been more stable than livestock production.
Thus, the amount of variance in gross inceme that is explained by machinery
igvestment would be low.

In place of the dollar value of real estate capital, total acres of
land wvas used as a varisble. It was a significant factor although the
coafficient was quite low. This is comsistent with other studies. Using
the "productivity method” or capitalization method to determine land values
would suggest that the purchase price of land would be much lower than
current market values.

Crop acres and pasture acres were used ag veriables in the fourth
model. Productivity of crop acres was $5.00 while being significant only
at the 15 percent level. Pasture acres had a negative effect on gross
income but was not a statistically eignificant variable, The general
conclusions from these results are that cash crops are more important to
gross income than livestock enterprises using pasture. Also, the negative
sign on pasture acres may reflect a quality factor. The fact that the ratio
of pasture acres to crop-land acres is about 3 to 4 for the fifty-eight
farms, may indicate that land is of a poor quality. The coefficient of
variation was omitted from this model but the coefficient for machinery
increased as did its level of significance.

The last model examines the productivity of owned and rented land.
Although neither category is statistically significant, rented land has a
positive productivity while owned land is negative.
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Summary
Analysis of the five models shows which resources had a significant

influence on changes in gross income. The productivity of various types
and classes of resources determined how growth in gross income can occur,

Capital managed and number of men are highly significant explaining
variables and have a direct relationship with gross income. Of the two
classes of capital, working and real estate, working capital is more sig-
nificant. The break-down of working capital reveals that livestock invest-
ment is highly significant in explaining changes in gross income and its
productivity exceeds machinery investment.

Although none of the land categories were significant, crop acres and
rented land had positive productivity coefficients while those for pasture
acres and land owned were negative. Age was significant and its coefficient
indicated that growth in gross income declines as age increases and suggests
that long-run profits are not the goal of older farmers. There is evidence
that long-run profits are not being maximized for all of the fifty-eight
farm management farms since productivity of resocurces are not being fully
exploited. Thus, growth possibilities exist and should occcur as farmers

take advantage of existing productive opportunities.

Growth of Gross Income

The second objective considers the statistically significant difference
between productivity of resources for farms stratified as above and below
average growth. A difference in resource productivity between groups would
indicate that growth potential is much greater for some farms studied than

others.
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Results of Stratification

Growth is viewed in terms of annual percentage increase in gross income.
The method used to caleculate a growth rate was to obtain least squares trend
values of gross income for each firm over the fifteen vear period, 1950-1964.
By using the estimated trend values for 1950 and 1964, the percent change in
growth in gross income over the fifteem year period was calculated. The
equation used to calculate the average annual percent growth rate is as
follovs: Annual Crowth Rate = (Y,oc, =~ Y,0c0 / Yyg50) / 15. The use of
trend values gives a more precise growth rate since it depends om each obser-
vation of the period rather than merely the initial and terminal values,

The median of the growth rates of fifty-eight farms was determined and farms
were grouped as being above and below average in growth.

The annual growth rates ranged from +53Z to -47 for individual farms
over the fifteen year period. Per farm groas income and percentage yearly
changes along with growth rates calculated from the estimated trend values
for all farms and stratified groups are given in Table 4. As indicated, the
average anmual growth rate for all farms is 5,87, for the twenty-nine above
average farms, 11.9%, and for the twenty-nine below average farms, 0,9Z.

For comparison, the growth rate of gross national product was calcu-
lated for the period 1950-1964. Gross income of the farms under study may
be viewed as the total salable output plus nonfarm income; nonfarm income
being returns from nonfarm investments, off-farm salary, windfall gains,
ete, Only nominal amounts of nonfarm income were ineluded in certain of
the farms studied and thus changes in gross income is comparable to changes
in GNP which measures total output of all production units in the economy.

The calculated growth rate of GNP was 7.32.2ﬁ This indicates that the

2OBoard of Governors of the Federal Reserve System, Federal Reserve
Bulletin, 1951-1965.
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TABLE 4. Annusl percentage changes in gross income and
growth rates by all 58 farms, 29 above average
and 29 below average growth farms for the
period 1950-1964.2

ALL FABRMS ABOVE AVERAGE BELOW AVERAGE
GROWTH RATE GROWTH RATE
Gross Income Gross Income Gross Income
Per Farm Per Farm Per Farm

1950 $20,357 519,245 $21,469
1951 $21,154 $20,733 $21,575
1952 $20,073 §21,591 $18,556
1953 $17,789 $18,430 517,149
1954 $20,572 $22,605 518,539
1955 815,544 $16,680 814,407
1956 $18,795 $22,638 $§14,953
1957 $19,698 $23,163 516,233
1958 $24,184 $26,320 $22,047
1959 $23,463 $27,991 $18,935
1960 526,459 $33,302 519,617
1961 $30,240 $39,264 21,217
1962 $30,361 $37,608 $23,113
1963 $30,342 $39,882 $20,802
1964 $33,163 $45,800 520,525
MEAN $23,506 $27,683 §19,276
SD. DEVIATION $ 5,229 $ 8,863 $ 2,551
COEF. OF VAR, 0.22 0.32 0.13

ALPHA 516,357 $14,619 $18,096
BETA $ 1,018 $ 1,866 $ 169
GROWTH RATE 5.8% 11.9% 0.92

2Growth rates for the three groups of farms used the estimatgd least-squares
trend values for 1950 and 1964 in the following equation: (Y1964 - YISSO /
Y1950) /15, (Y=a+ 8 X) are shown above.
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growth rate of the average farm was below the growth rate of the economy,
discounting the effects of inflation on GNP,

From Table 4, fluctuations in gross income for all three groups are
similar, with the perfiod 1953 to 1957 (in most cases) below the average,
The same condition was true for per farm gross income for Kansas farmers,
Table 5. The varisbility of gross income for the above average growth rate
group was large as indicated by the standard deviation and the coefficient
of variation, Table 4. The coefficient of variation for the above group was
0.32 while for the below group it was 0.13., This provides some evidence
that managers that forego stability of income have larger long-term growth.

TABLE 5. Per farm realized grose income and rankings of
Kansas farms and farms in study. 1950-1964.2

Per Famrm Per Farm
Year Gross Income Rank Crose Income Rank

Eansas Parms 58 Farms Studied
1850 g 8,270 12 $20,357 10
1951 9,004 9 21,154 8
1952 9,881 8 20,073 11
1953 8,312 11 17,789 14
1954 8,429 10 20,572 a9
1855 7,622 14 15,544 13
1956 8,098 13 18,795 13
1957 7,213 15 19,698 12
1958 11,121 7 24,184 6
1959 11,591 6 23,463 7
1960 12,028 5 26,463 5
1961 13,875 4 30,240 &
1862 14,802 1 30,361 2
1963 14,552 2 30,342 3
1964 14,182 3 33,163 1

%Source: FKansas State Board of Agriculture, Farm Facts, Topeka,
Kansas, 1950~1964, and Farm Management Association Records.



27

Means and Variances

The following table shows the means and standard deviations of the

variasbles used in regression equations for farms in the above and below

average growth rate groups.

TABLE 6. Means and standard deviation of variables for
above and below average growth rate groups for

1950 to 1964.°

Above Ave., Crowth Below Ave. Growth
Independent Mean gd. Mean 8d.
Variable Dev. Dev.
Gross Income 27,683 13,440 19,276 3,386
Capital Managed 100,967 44,000 78,825 44,217
Land Rented 396 369 267 212
Ho. of Men 1,90 .97 1.75% «50
Crop Acres 447 250 358 189
Pagture Acres 348 328 261 262
Working Capital 31,945 18,271 29,178 15,895
Real Estate Capital 70,200 30,419 53,008 28,811
Machinery Investment 9,613 3,984 8,457 6,264
Age 38.03 6.48 42,62 10.23
Coef. of Variation .38 .11 .26 06
Total Acres 796 477 619 333
Livestock Investment 22,331 18,068 20,720 16,298
Land Owned 400 456 352 335
No. of Farms 29 29

3source: Farm Management Association Records,

Gross income is greater for the above average growth group by some
47,000 and they use greater quantities of all resources. GStandard devia-
tions of quantities of resources used are high for both groups indicating

large differences in quantity of rescurces used by farmers.
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Statistical Results

Tables 7, 8, and 9 indicate the productivity of resources for the
stratified groups. The same models were used as in the determination of
significent growth variables for the total group. The first equation shows
that the coefficient for total capital was larger for the above group although
additional capital could profitably be employed by both groups. As was
expected, the labor coefficients were similar while the reduction in gross
income by increases in age was decisively larger for the above growth group.
The age of the firm operator in the above average growth rate group was more
than five years younger than the age of the other groups manager.

A "t" test used to determine the existence of significant differences
indicates that a highly significant difference exists between the two groups
for capital managed and age. Although labor was & sigrnificant variable
influencing growth, in both the above and below growth rate groups, its
productivity levels were not significantly different hetween the two groups.

Capital productivity was significantly different between groups and
higher for the above growth groups. Also fimms in this group used more
capital resulting in 2 higher growth rate.

Statistically significant variables in the second equation were working
capital and labor. Working capital was about three times as productive for
the above average growth rate group than for the below average group with
velues of 0,46 and the other 0,15, respectively.

S8ignificant variables that influence changes in gross income in the
other three models were livestock investment, number of men, total acres,
working capital and age. With the exception of labor, statistically

significant differences existed between coefficients of the two groups
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TABLE . 9. Model 5. Used to indicate productivity of
independent variables with respect to gross
income and used to determine significant
differences in 29 above and 29 below average
growth groups.

PARTIAL STANDARD
INDEPENDENT VARIABLE REGRESSION DEVIATION t
COEFFICIENTS OF B, and B,? VALUEP
Above Below Above Below Model 5
CONSTANT TERM 51355  -3007
CAPITAL MANAGED
WORKING CAPITAL 0.4556 0.2344 0.0720 0.0901 12.2209
REAL ESTATE CAPITAL
MACHINERY INVESTMENT
LIVESTOCK INVESTMENT
CROP ACRES
PASTURE ACRES
LAND OWNED -3.9305 1.7447 2.6511 3.8234 4.8410
LAND RENTED -3.7885 6.6422 3.3395 6.0475 3.8518
TOTAL ACRES
NO. OF MEN 6415 5770 1318 2938 0.3981
AGE
COEF. OF VARIATION
CORRELATION COEFFICIENT .91 .73 tyg gq.g, -0l = 2.467
.05 = 1,701
.10 = 1.313

'31 is the partial regression coefficient for the above growth group and
B, 1s the partial regression coefficient for the below growth group.

by valiua 15 the difference between B, and B, divided by the difference in

the standard deviations of Bl and Bz.
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with coefficients being larger for the above average growth group im all

categories except total acres.

Summary of Statistical Results

Results indicate a large difference in resource productivity and use
between the two growth groups. Differences in growth rates between the two
groups ie explained by the above average growth group using larger quantities
of the most productive resources, in particular working capital and livestock
investment. Resource productivity on farms in the below average growth group
was less and they also used fewer resources.

Resource productivity is necessary for growth. New technology and
adjustments in resource use keep resocurce productivity high permitting a
farm operator to use larger quantities of resources resulting in increases

in gross income.

Adjustments in Resource Use

Evidence of a lag in resource adjustments by the below average group is
shown in Table 10. Percentage increases in resources used by the above
growth group were greater for all resource categories and their resources
were more productive. This does not conform to the law of diminishing
marginal returns which states that as the amount of a variable input is
increased, while other inputs and the state of technology are held constant,
the marginal value product declines. Using this principle, it is expected
that the above average growth group would have lower productivity since
more resources were employed to accomplish increases in gross income.

In an analysis of growth, this principle may not apply since all re-

sources are considered variable and the state of techmology is changing.



TABLE 10 Adjustments in resource use by percentage
increase, periods 1-3, by all farms, and
above and below average farms.2
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ALL FARMS ABOVE AVERAGE BELOW AVERAGE

RESOURCE (pericd) (peried) (period)
CATEGORIES 1 2 3 1 2 3 1 2 3

CAPITAL MANAGED 42 40 100 57 50 137 27 27 63
WORKING CAPITAL & 41 46 20 52 83 -10 27 18
REAL ESTATE CAPITAL 61 38 123 64 47 142 56 27 100
MACHINERY INVESTMENT -2 18 15 -1 34 33 -5 1 =2

LIVESTOCK INVESTMENT 15 43 65 25 75 118 7 13 21
CROP ACRES 9 13 23 8 22 32 10 2 13
PASTURE ACRES 39 10 52 43 10 57 33 10 47
LAND OWNED 20 3 34 25 8§ 41 15 -2 27
LAND RENTED § 28 38 12 36 45 2 24 27
TOTAL ACRES 20 12 23 21 17 35 19 7 12
NO. OF MEN -2 6 4 6 14 33 -9 -6 -11

%period 1 refers to a percentage change that the 1950-1954 average is of

the 1955-1959 average.

Period 2 refers to a percentage change that the 1955-1959 average is of

the 1960-1964 average.

Period 3 refers to a percentage change that the 1950-1954 average is of

the 1960-1964 average.
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For decreasing marginal returns to exist, some of the inputs must be fixed
which alters the proportionality between the variable and fixed inputs.
If the marginal value product of a2 resource exceeds its acquisition cost,
it makes sense to increase its usage. Under dynamic conditions, it is
possible for resources which could profitably be varied to remain fixed
if management is incompetent or if nonpecuniary motivation exists.
Results indicate that managers with high annual increases in gross
income were aware of existing productive opportunities and through a more
intensive use of resources, growth in pross income was accomplished. The
below average growth rate group had lower productivity for resources over
the fifteen year period even though the quantity of resources used at the
beginning of the period were similar to those used by the sbove average

group.
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V1 GROWTH AND SIZE RELATIONSHIP

This chapter considers the relationship between size of firms and
their growth rates. A firm with a larger gross income should have more
money to reinvest and increase future income than a firm with a lesser
gross ilncome.

Table 11 shows the relationship between size and growth. The growth
rates given in the table are those for individual firms in the above and
below growth groups. To determine which farms were large and which were
small, average gross income per farm from 1950-1964 was calculated and,
the top twenty-nine farms were considered large while the lower twenty-nine
considered small. The median value was $20,126. Of the twenty-nine above
average growth farms, nineteen were large and ten were small.

A chi-square test of independence was used to determine whether there
was any dependency between an individual firm's size and the growth rate of
gross income. Hence, the null hypothesis states that a firm's size and
growth rate are independent of each other. The test used does not show the
degree of dependency but only whether heterogeniety exists. The chi-square

value obtained was 4.41.21

Thus, the null hypothesis would be rejected
indicating that size and growth are not independent at the 5% level.
The degree of correlation between growth rates and gross income measures

the degree of association in the movements of these two variables.

215e¢ Statistical Appendix for test of homogeniety.
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The changes in the variation is in the same direction since the simple
correlation coefficient is .40. Using Spearman's rank-difference coeffi-
cient of linear correlation, the degree of correlation between growth and
size can be daternined.zz It is necessary to rank the growth rates and
the level of gross income. The coefficient obtained was .42 and thus is
very similar to the simple correlation coefficient.

In summary, it appears that size and growth are dependent and posi-

tively correlated although the degree of association is low.

22&. C. Fryer, Concepts and Methods of Experimental Statistics, (Boston:
Allyn and Bacon, Inc., 1966), p. 237.
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VI SUMMARY AND CONCLUSION

This study was of growth of gross income of farm firms as explained
by the use of productive resources. Three objectives were (1) to identify
resources that influence growth, (2) to determine if there were significant
differences in resource productivities between stratified growth groups,
and (3) to conmsider the relationship between size and growth.

Concerning the first objective, results indicate that capital managed,
working capital, livestock investment and number of men are highly statis-
tically significant factors influencing growth. Estimated regression
coefficients for the above variables are: §0,13, $0.30, $0.32, and $7,342,
respectively. These indicate that resources could be employed more inten-
sively to accomplish additional growth of gross income.

Significant differences in productivity of resources existed between
the above and below average growth groups for all variables that had a
significant influence on growth of gross income, with the exception of
labor. Because of low levels of resource productivity, the below average
growth group had a lower growth rate in gross income. The average annual
growth rate for the below group was 0.09% while the above group was 11.9%.

To determine size and growth relationships, a chi-square test of
independence was used. Results indicate that they are not independent at
the five per cent level. In order to determine the degree of dependency,
the correlation between size and growth rate was calculated and the coeffi-
cient obtained was .40.

Comparing the resource productivity between above and below average
growth rate firms and the adjustments in resource usage, certain conclu-

sions can be made concerning the growth process. These include:
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1. All managers are not fully exploiting existing productive oppor-
tunities as witnessed by the high productivity of variocus capital items.
2. Entrepreneurs had increased their use of higher return resources
resulting in higher growth rates.

3. Above average growth firm managers are able to keep resource pro-
ductivity levels high while increasing the usage of resources.

4. The vast differences in individual growth rates of farm firms
indicates that certain managers are following a well defined growth

plan while others are not growth conscious, competent, able to copa with
risk and uncertainty, or do not have a large enough base on which to grow.
5. As economic pressures are exerted towards larger and fewer farms, it

is logical that firms that have not developed a growth plan may not survive.
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This appendix represents a brief outline of the model used and of the
statistical tests of the hypotheses discussed. All statistical tests were

calculated by means of an IBM 360/50 computer or s desk calculator.
The Model

Multiple linear regression techniques were used in the analysis of
growth. Five alternative equations were estimated using various independent
variables (see table 3) in which gross income was the dependent variable.
Each set of independent varisbles were used for the three groups; above and
below average growth, and all observations.

The equation which was estimated can be written in the following general

!lshiun:a

Yi = a + leil + Bz}:iz + ...+ Bjxij

vhere:
i=1...mn,
and,
Y, is the ith observed value of gross income (dependent variable).

i

xij is the ith value of the jth independent variable.

a is the constant term.
Bj is the coefficient of the jth independent variable.
The partial regression coefficient, which is the change in Y with
respect to the change in xij. is the marginal productivity and is considered

the productivity level of a particular independent variable.

‘Sourc-a Blair, Morris Meyers, Elementary Statistics, (New York: Henry
Holt and Company, 1952), p. 287.
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The Statistical Tests

The t Test

The t test was used to ascertain whether each independent variable had

an effect on gross income significantly different from zero. That is:

H.t B, =0 H:b
a

o' B ¥ 0

3

The form of the t test was:® t = b, =- 0/sb

b b

vhere:
bj is the estimated partial regression coefficient of the jth
independent variable.

Sl:a:s is the estimated standard error of bj'

The t test was also used to determine the significance of difference

between pairs of partial regression coefficients. The hypotheses used were:

an b1 - bz = 0 Ha= b1 - b2 ¢ 0
The form of the t test wuatb t= bl - bzlab1 - obz
where:
b1 and b2 are the pairs of partial regression coefficients.
cbl and ahz are the standard deviations of bl and bz.

‘Source: H. C. Pryer, Concepts and Methods of Experimental Statistics,
(Boston, Masgs.: Allyn and Bacom, Inc., 1966), p. 220.

bSourco: Morris Meyers Blair, Elementary Statistics, (New York: Henry

Holt and Company, 1952), p. 287.
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The Chi-Square Test for Independence

This test was used to determine if size and growth (both in terms of

gross income) were independent. The hypotheses tested were:

Hoz Size and growth are independent.

H.: Size and growth are not independent.

The form of the chi-square test was:2

KZ - n{ad-be-n/2 2
(a+b) (ctd) (ate) bid)

As can be determined from table 14, a = 19; b = 10; ¢ = 10; d = 19; and

n-58-
TABLE 14, Contingency table used to test for
independent of growth and size.
GROWTH RATE
GROSS INCOME
ABOVE BELOW TOTAL
Large 19 10 29
Small 10 19 29
Total 29 29 58
x2 - 4.4137

14.f.
HO would be rejected in favor of H. at the five per cent level,.

%source: Tero Yamane, Statistics, An Introductory Analysis, (New York:
Harper and Row, 1964), p. 595.
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This study considers factors influencing growth in gross income of
fifty-eight Farm Management Association farms in Associations one and two
over the period, 1950-1964.

An important assumption is that growth of gross income of agricultural
firms is dependent upon the existence of alternative productive opportuni-
ties for resource use. The primary objective is to identify resources that
have a significant influence on growth of gross income. This is accomplished
by identifying a meaningful statistical relationship between gross income of
agricultural firms and productive resources.

For the secondary objective, firms were stratified on the basis of
growth rates and classified as above and below average growth. A test of
significance was used to determine if a statistically significant difference
existed between the productivity lewvels of resources used by the two groups.
This would reveal the growth limitations and possibilities of firms in each
group.

A third objective was to evaluate if size of the firm provides economic
advantages to the growth process.

Models for the first two objectives were multiple linear regression
with gross income as the dependent variable. The five models used were:

(1) Y = f (Capital managed, No. of men, Age, Coefficient of variation).
(2) Y = f (Working capital, Real estate capital, No. of men, Age,

Coefficient of variatiom).

(3) Y = f (Machinery investment, Livestock investment, Total acres, No. of
men, Coefficient of variation).
(4) Y = £ (Machinery investment, Livestock investment, Crop acres, Pasture

acrea, No., of men).



(5) Y= f (Working capital, Land owned, Land rented, No. of men).

The age variable was included as it is believed that the attitude toward
growth changes with age. The coefficient of variation was used to test the
notion that farmers sacrifice greater income in the long run for stability
of income.

The model for the third objective considered the functional relation-
ship between the average growth rate for individual firms over the fifteen
year period, and the level of gross income generated,

Concerning the primary objective, results indicate that capital managed,
working capital, livestock investment and number of men are highly signifi-
cant factors influencing growth. Estimated regression coefficients for the
above variables are approximately; $0.13, $0.30, $0.32, and $7,000, respec-
tively. These indicate that the resources could be employed more intensively
to accomplish additional growth.

Significant differences existed between the stratified groups in the
productivity of resources for all resources except labor. Thus, the below
average growth group was in a less favorable situation to increase growth
without improving the productivity of resources. The average growth rate
for the below group was 0.9% while the above group was 11.97.

To estimate the relationship between gize and growth, a chi-square
test of independence was used. Results indicate that they are not inde-
pendent at the five per cent level. In order to determine the degree of
dependency, a simple correlation coefficient was calculated and the coeffi-
cient obtained was .40. Thus, size and growth are dependent and positively

correlated although the degree of association is low.



Conclusions from this study are:
1. All managers are not fully exploiting existing productive opportuni-
ties as witnessed by the high productivity of various capital items.
2. Entrepreneurs had increased use of higher return resources resulting
in higher growth rates.
3. Above average growth firm managers are able to keep resource produc-
tivity levels high while increasing the usage of resources.
4. The vast differences in individual growth rates of farm firms indicates
that certain managers are following a well defined growth plan while others
are not growth conscious, competent, able to cope with risgk and uncertainty,
or do not have a large enough base on which to grow.
5. As economic pressures are exerted towards larger and fewer farms, it is

logical that firms that have not developed a growth plan may not survive.



