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I. INTRODUCTION 

Change, whether euphemistically called alteration , modification, 

innovation, transformation, metastasis, or revolution permeates one ' s 

entire life. Although change has occurred throughout history, the 

rate of change in recent times has reached nearly overwhelming pro-

portions. Fortunate, indeed, is the man who can adapt, reorganize 

and reorient his life to grasp the challenges and opportunities which 

are forthcoming from the change of any situation. The research 

scientist in the social and physical sciences is, and should be, on 

the frontier of new knowledge whic h is ultimately and inevitably 

destined to disturb the exist i ng status quo. Investigations into 

that which one compr~hends .to be tomorrow's problems, needs or 

desires could justifiably be called research. 

The agricultural industry has not eluded the ever-present, and 

sometimes disquieting, course of change. Structural changes have 

occurred and will most likely continue to do so as Table 1 reveals. 

Table 1. Number of farms, acres/farm and labor in agriculture 
since 1920 in the U. S. (19) 

Year 

1920 
1930 
1940 
1950 
1960 

Number of Farms 
(000) 

6,448 
6,289 
6,096 
5,382 
3,704 

Acres/Farm 

137 
157 
174 
215 
371 

Total 
Agricultural 

Labor 
(000) 

13,432 
12,497 
10,979 

9,922 
7,342 
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About 900.000 farms out of 3.5 million total produce three-fourths 

of the U. S. farm sales, but Heady states that by 1980 about 750 . 000 

farms could well do the job (8). Also, by 1980 the agricultural labor 

force is expected to drop to 3 million people; hence. less than 4 percent 

of the nation's labor force will be engaged in food production. Real 

estate capital for the farm industry will increase 5 to 10 percent by 

1980, but due to smaller numbers, real estate per farm will double. 

Capital use in the form of fertilizer chemicals, machinery and petroleum 

will advance 75 percent for the industry by 1980, but per farm use will 

triple. Heady views these projects as pointing to an obvious conclusion: 

great capital problems are ahead for the individual farm. The industry 

will halve its labor force, but single farms will hold their labor force 

constant. The declining number of farms will mean that the size of com-

mercial farms will more than double. Consequently, the analysis of 

these changes, or revolutions if one prefers, and their modus operandi 

and related ramifications, can perhaps give insights into the solutions 

of problems which the changes cause . Capital used and its role in 

change and firm growth will be investigated in this study. 
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II. REVIEW OF LITERATURE 

A. Static Models 

Traditionally, farm size has been explained within the realm of 

returns to scale and the internal and external economies and dis-

economies associated therewith. Most farm studies of size have had one 

or more of the following objectives: (1) to explain existing patterns 

of farm size, (2) to determine historical trends in farm size , (3) to 

describe differences in farm size among regions and among farms within 

regions, (4) to determine the size of farm necessary to provide mini-

mum levels of living, (5) to learn the effects of farm size on financial 

stability , (6) to measure the effects of size on labor productivity, 

(7) to find the effects of various technological developments on farm 

size, (8) to describe the characteris tics of particular farm size 

groups, (9) to determine the optimum size of farm under various condi-

tions. The past forty years has been filled with research concerning 

these various objectives. 

However, criticisms of returns-to-scale studies as well as related 

studies have appeared from time to time. Upchurch was critical of the 

returns-to-scale concept for several reasons (21). Firstly, the tech-

niques of defining and quantifying have not been perfected. Problems 

arise because resources are "lumpy" and management is still a nebulous 

term. Also, bookkeeping techniques are far fr om standardized in the 

method used to determine the rate of return to labor and management, and 

the method employed is arbitrary in most studies. Secondly, without the 

generalization that unit costs are h igher on small farms and lower on 

large farms, the returns-to-scale concept collapses. Upchurch states 
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that farm-si?.e studies fail to show conclusively that small f arms have 

higher per unit costs. Thirdly, he concludes that national agricultural 

adjustments can be explained by cause-effect relationships other than 

economies of scale. 

Upchurch suggests that larger farms are the result of several 

factors other than scale economies: (1) for farmers with sufficient 

managerial ability, larger farms mean a larger income, (2) smaller farm 

operators are attracted off the farm by higher incomes offered by the 

non-farm sector and in many cases are not being replaced, (3) increases 

in mechanization has allowed greater output per farm. and (4) government 

programs encourage farm expansion; when a farm is tooled up for a certain 

acreage, which must be partially idled. the manager searches for more 

land to use his residual equipment. However, Upchurch's reasoning does 

not deny that returns-to-scale do exist. 

Heady, however, does recognize scale economies as a factor in 

national agricultural adjustments (6). ". ,, with a decrease in the 

supply price for capital relative to labor under economic development, 

a transition from a labor technology to larger and fewer farms or a 

greater machine technology in agriculture represents the transition in 

structure of agriculture." Heady continues, "Since capital of machines 

comes in large 'chunks' with per unit costs declining over greater acre-

age. farms will continue to be larger." According to Heady, the ad-

vantages of returns-to-scale or i ncreased farm size are gained primarily 

through the use of large-capacity machines. Therefore, he states, 

"Capital requirements will grow not only because of the large invest-

ments required in the 'lumpy inputs' represented by large-capacity 
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machines, but also because the potential scale economies are possible 

only if the operator has the necessary amount of acres, animals, and 

supplies to realize them." 

Edith Penrose published a book containing a somewhat different ap-

proach to firm size as well as a semi-dynamic treatment of firm growth 

and the rate of firm growth (17). Penrose states that three probable 

limits to firm size are: managerial ability, product or factor markets, 

and uncertainty and risk. The first limit is an internal restriction 

while the others are external to the firm. Penrose, after discussing 

limits to firm growth, discusses the inducements and directions of 

firm growth. Inducements for growth can be both external and internal 

in nature. Penrose's external inducements include a growing demand for 

particular products, changes in technology which call for production 

on a larger scale than before, exploitation of new discoveries and in-

ventions. and special opportunities to obtain a better market position 

or achieve some monopolistic advantage. Conversely, external obstacles 

to growth or expansion also exist. These include keen competition in 

markets for particular products, the existence of patent r ights on the 

use of knowledge and technology, high costs of entry into new areas, 

and difficulties of obtaining new materials and labor or managerial serv-

ices. Penrose, by making several assumptions, is able to avoid any 

problems posed by these external forces and concentrate upon internal 

forces of expansion. The focus of the book is on the following hypoth-

esis: as long as expansion can provide a way of using the services of 

its resources more profitably than they are presently being used, a 

firm has incentive to expand. As Penrose states, ''Unused productive 



www.manaraa.com

6 

services available from existing resources are a 'waste', sometimes an 

unavoidable waste (that is, to say, it may not pay to try to use them) 

but they are 'free ' services which, if they can be used profitably, 

may provide a competitive advantage for the firm possessing them." 

The next question becomes: how are unused resources proliferated? 

Penrose maintains that unused resources most likely arise from the in-

divisibility of resources, although specialization of resources can 

also give rise to unused services if the firm size is not large enough 

to fully use these specialized capital or human resources . 

Penrose drew several ideas from a work of E. A. G. Robinson (18). 

Robinson has categorized the firm's functional activities into five 

major groups: (1) technical production activities, (2) marketing 

activities, (3) managerial activities, (4) financial activities and (S) 

risk-absorption activities. For each functional activity there is an 

optimum (lowest cost) level of the ac t ivity. When all activities are 

functioning simultaneously at optimum levels , the firm is producing 

at the optimum firm scale in that the firm enjoys the lowest average 

total cost of production per unit. An adjustment of the various optima 

of the firm is necessary because it is unlikely: "that all the functions 

of the firm reach their optimum size at one and the same total output 

of product." For example, the optimum technical production unit might 

be represented by X units of output , while the optimum marketing unit 

would require that X + 100 units of output be produced. Thus, at a 

scale of X units of output the marketing activity would contain ·~xcess 

capacity" or "unused resources" in that the same amount of marketing re-

sources could be employed in marketing addit i onal product. 
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B. Dynamic Models 

lmmediately following the publication of Penrose's book, a flurry 

of research activity began in the area of growth. Dynamic research 

methods, such as linear programning, game theory and stochastic models, 

became useful in looking at growth and rate of growth of farm firms. 

In looking at the many dynamic approaches to firm growth, one discovers 

that each person making this type of study prefers to use his own de-

finitions, his own assumptions and his own method of study. Needless 

to say, unanimity is not a trademark of firm growth research. The 

following discussion presents a survey of growth research by several 

selected researchers in this relatively new area of dynamic study. 

Renborg undertook the study of economic growth of agricultural firms 

with the following four starting points: "(l) an awareness of our poor 

knowledge of the growth problems of the agricultural firms, (2) the 

practical experience that large farms are generally more profitable 

than small ones and the knowledge that not only size itself but also the 

growth process per .!.! affords economic advantages, (3) the fact that if 

he wants to be successful on a full-time basis the farmer will have to 

increase his input of capital progressively over time; this prediction 

is based on neo-classical marginal analysis, and on the fact that eco-

nomic progress generally lowers capital/labor price ratios, thus favor-

ing substitution of capital for labor, and (4) the unsatisfactory way in 

which our planning methods are today used in practical planning on the 

micro-level--as a rule, the practical planning is aimed more at finding 
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the best possible plan within now available resources than at the more 

important goal of building up a plan which gives the best possible basis 

for future development or growth." (4). 

According to Renborg the problems of growth and therefore, the 

areas in which this research is concentrated. can be summarized under 

five headings: (1) goals of farmer concerning his economic activity, 

(2) the acquisition of funds necessary for growth, (3) the acquisition 

of farmland, (4) the increasing risk and certainty connected with the 

growth process, (5) the farmer's lack of knowledge (4). Renborg ap-

proached the problem within a framework of linear programming. He also 

included some aspects of risk and uncertainty. 

Walker and Martin have presented a firm growth research package 

(22). This package emphasizes research on how (1) finance, (2) man-

agerial ability, (3) imperfect knowledge, (4) time and (5) the metabolism 

of the farm affects the growth process. More specifically, Walker and 

Martin have listed several variables which they consider important in the 

formulation of a growth model. Their list includes: family consumption 

and aspirations, income and social security tax structures, firm-family 

relationships, external employment and investment alternatives, credit 

restraints, family-farm life cycle, capital or estate transfer, business 

structure, yield and price variability, management, economies of size and 

financial institutions. Their method of research is dynamic linear pro-

gramming which necessarily limits the number of variables in the model to 

those which can be quantified . Their primary objectives are: (1) to 

compare alternative strategies for growth and (2) to estimate minimum 

levels of resources required for firm survival and growth. 
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Irwin, commenting on the Walker and Martin treatise, offered sev· 

eral additional factors which affect growth (11). Irwin listed inter-

farm land transfer and externalities such as factor markets outside of 

the agricultural sector, product markets outside of agriculture, the in-

stitutional effects of farm programs, the institutional effects of tax 

laws and capital gains and depreciation schedules as factors which affect 

firm growth. Also, Irwin believes that, since firm growth is running 

against a land restraint (with extensive growth) and against an inelastic 

food demand (with intensive growth), one should also consider the exit 

process of farmers being replaced . Irwin states, "If we accept the 

notion that exits are as much a pull of off-farm opportunities as a push 

from unfavorable farm situations, then forces external to agriculture 

come to a central role in governing the overall growth rate." 

Halter in 1966 proposed a simulator model which implies a linear 

and homogenous production function, provides for a subsistence income 

for the family and assumes that costs associated with expanding farm 

size increase as the firm's rate of growth increases (5). Halter's in-

terest in the farm-firm growth process arose from: (1) an inadequacy 

of static firm theory t o explain observed differential rates of growth 

of different farms and (2) the lack of confirmation of a U-shaped, long-

run cost curve in empirical studies of farm size. Hutton , criticizing 

Halter's journal article, suggested that a growth model should include 

five other aspects (10). Hutton brought forth the following thoughts: 

(1) control variables--the farmer can control somewhat his household ex-

penditures and borrowing policy, (2) accumulation is affected by income 

level and stage of family-farm cycle, (3) consideration should be given 
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to internal capital rationing as well as external rationing, (4) ef-

fect of taxes on availability of equity funds, and (5) allowances for 

nonlinearity in the relation of size to net returns. 

Johnson, when presenting his stochastic model of growth, states 

that growth of the farm-firm is necessitated by: (1) evidence of the 

"price-cost squeeze," (2) the. need for . increased capital investment in 

machinery per farm, (3) increased technology as shown by machinery 

suitable to large farms, and (4) evidence that the average per capita 

incomes of farmers is less than the national per capital average in-

come (4). The economic objectives of growth study are to answer 

questions of economies of size and scale, to solve problems of entry as 

capital requirements rise and problems associated with increasing firm 

size or growth. Johnson believes that the existence of constant or de-

creasing long-run average cost curves is one of the necessary conditions 

for firms to grow. Also, time is an element in the study of firm growth. 

Johnson treats the growth problem in a stochastic model which incor-

porates a probability distribution of crop yields within a transforma-

tion matrix. The model has the following components: initial asset 

position, a consumption function, income tax rate, technical input/output 

relationships, investment policy, crop yields and variability and an ob-

jective function to maximize accumulated wealth. 

Bailey's article makes an attempt to reconcile the static theory of 

the firm and the more dynamic concepts of growth (1) . Bailey states, 

"Our research traditionally emphasized resource allocation in a static 

firm. The allocative problem is greatly changed when all resources are 

variable as assumed under firm growth. Strategies for growth exploit 
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the higher return enterprisea, net cash returns in the short-run and 

emphasize the purchase of productive services rather than ownership of 

resources." Bailey also presents five necessary conditions for growth: 

(1) excess managerial capacity, (2) profitable enterprises in the long-

run, (3) a minimum starting size, (4) some unused resources and (5) 

procurable resources. 

Nelson, in 1964, added two other considerations to newly-emerged 

thought on firm growth (1). He indicates that depreciation reserves and 

the size of the farm are two major factors in growth of the farm-firm. 

Nelson contends that depreciation reserves are becoming more important 

on farms because of increasing wage rates and uncertain labor supply 

which encourages machinery use. Furthermore, the rapid technological 

changes in agriculture encourage a rapid turnover in machines and, 

therefore, add to depreciation expenditures. Current depreciation re-

serves contribute cash flow for purchase of new items to maintain the 

machinery inventory, and facilitate growth of the machinery inventory. 

Nelson asserts also that return• to land and improvements increase as 

the size of the farm increases due to cost economies related to size. 

Therefore, greater returns facilitate more rapid growth by larger farms. 

J. R. Martin proposed using linear programming to study capital 

accumulation over time (4). He suggests that growth is dependent on the 

point at which growth analysis begins (i.e., no equity vs. full equity). 

Continuing, he states that capital levels and capital rationing are im-

portant aspects--external rationing by credit institutions should be 

realistically built into the model, and furthermore, a growth model 

should treat collateral or security as a resource. In addition, capital 
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withdrawals affect growth. Consumption is a capital withdrawal; there-

fore, a consumption function is necessary. Growth rates are affected 

by whether land is purchased or rented, and the income tax structure is 

also a relevant consideration. Martin continues by stating that research 

should be oriented toward evaluating credit use, resource investment, 

and capital withdrawal within an enviromnent of risk and uncertainty. 

Changes in technology and prices, the pianning horizon, and the fact 

that eventually one must deal with the problem of competition and dis-

equilibrium of the agricultural industry are other variables discussed 

by Martin. 

c. Definition and Measurement 

Up to this point very little has been said of the definition of 

growth or measurement of growth. This was intentional. The broad 

characteristics of growth have been revealed in the preceding pages . 

Perhaps at this early stage of study on the growth process, an exact 

definition need not, or even should not, be necessary. However, each 

of the aforementioned authors proceeded to hypothesize and conjecture 

about firm growth only after explicitly defining growth. Therefore, 

the following is a descriptive section on the various forms of growth 

definition and growth mensuration. 

Ottoson, in a 1956 Nebraska study, not specifically related to 

scale relationships, observed that several factors influenced the 

capital accumulation, and therefore, growth of the farm-firm (15). 

Ottoson's variables included operator's age, years of operator's educa-

tion, number of years in farming, credit knowledge index, family con-

sumption expenses per year and number of children raised. Other hypoth~ 
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esized factors affecting capital accumulation were the effect of the 

time when the operator started farming, size of the farm in acres, 

effect of the livestock enterprises and resources at the time of start-

ing. Ottoson also noted, ''Net worth explained twice as much of the 

variation in family living expenditures as did size of family." 

Due to the tremendous effect the household has upon the farm-firm 

an article by E. o. Heady will be reviewed at this point (9). Heady 

found that the size, value and productivity of the firm were affected 

by the farm life cycle. Age was a particularly-significant variable 

affecting acres farmed, assets managed, gross income and to a lesser 

extent livestock value and machinery value per farm. It would, there-

fore, appear that any study of firm growth would necessarily inc lude 

an age factor. 

Davis classifies measures of size or scale into two groups (1). 

They are area or number, and intensity; both of which result in 

measuring increased volume or output. The common measures Davis lists 

are number of acres, number of tillable acres, number of animals 

(breeding stock), number of animal units, gross value of production, 

number of workers, total investments, total receipts, total costs, 

net returns and size of main enterprise. Scale studies commonly use 

one or more of the above measures in evaluating farm size. 

Penrose, in a journal article, attempted to develop theories of 

growth Q&sed on analogies of biologic organism (16) . However, such 

theories were rejected solely on the basis that no human decisions are 

involved . Penrose then proceeded to propose that the firm is motivated 

by profits; therefore, when a profitable opportunity appears, the firm 
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will expand in that direction. Consequently, growth is measured by 

an increase in total output by the firm. 

Renborg is concerned about the expansion process, particularly in 

acquiring land, and ultimately greater output (4). Walker and Martin 

base growth on accumulated net worth and survival in the short-run (22) 

Irwin's treatment of expansion implies accumulation of resources re-

sulting from reinvestment of net savings by the operator; where net 

saving equals (per unit price minus per unit variable cost) (volume) 

minus fixed cost minus consumption plus off-farm income (11), Halter's 

model maximized reinvestment capital or capital accumulation (5). How-

ever, Halter suggests other criteria for the growth process: (1) 

maximizing utility of consumption, (2) maximizing or minimizing equity 

(the former means increased net worth), (3) maximizing net revenue or 

output, or (4) maximizing the growth rate. 

Johnson defines growth as an increase i n the worth of the firm (l), 

This eliminates growth measurement problems caused by output variability 

from year to year. Bailey measures growth of the firm by acquisition of 

additional resources (l). And furthermore, the rate of growth is maxi-

mized when net cash returns are maximized in the short-run . Nelson 

associates growth with farm size measured by greater accumulation of as-

set inventory (1). Martin's linear programming studies reconciled 

several conflicting views (4) . His results were approximately the same 

when he maximized the following objective functions : (1) present value 

of net returns (6% discount rate), (2) discounted value of gross sales 

(6% discount rate), (3) undiscounted value of net returns, (4) level of 
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owned capital at the end of the planning horizon, (S) level of l a nd 

operated in the last production period, and (6) level of land opera ted 

throughout the planning horizon. Martin also implies that objective 

functions to maximize returns, sales, farm size, owned capital, rein-

vestment capital, or even consumption tend to require maximization of 

capital accumulation. 
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III. OBJECTIVES OF THE STUDY 

A. The Problem 

As stated in the introduction, it is projected that the number of 

farms will decline significantly in the years ahead. The depressed in-

comes in farming, the inelasticity of demand for farm products and 

continued introduction of new technology all combine to encourage 

larger farms. The question to be answered is: how is one to explain 

how and why certain firms grow and others decay . Obviously some farm-

firms become extinct when the operator dies or retires and is not re-

placed. Inheritance and marriage also become important considerations 

concerning growth and decay. Nor can one deny that random factors such 

as climate, illness, etc., have encouraged and/or retarded the rates of 

growth on particular farms. Land, buildings, machinery and equipment 

purchases, livestock buying and selling activities and a myriad of 

other decisions a f armer makes throughout his lifetime can spell success 

or failure. Ironically, making the right decision for the right reasons 

may, in time, prove no better than making the right decision for the 

wrong reason. 

Given this sphere of uncertainty and personality-management inter-

actions, one is hard pressed to even formulate a hypothesis on the 

highly complex process of growth. Consequently, a growth analyst, of 

necessity, restricts the research to planned or controlled growth. This 

is an obvious restriction, which is implicit in all sciences, and a 

basis for generalizations. Unless the same event occurs time after time 

given the same assumptions, conditions and/or restrictions for each 
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attempt, science cannot exist. Or as M. Friedman states, "The funct ion 

of a scientific hypothesis is to enable us to 'predict' phenomena not 

yet observed ••• " 

B. The Hypotheses 

One of the plausible approaches to firm growth, given in the review 

of literature, was that of Bailey (1). Bailey's presentation attempted 

to bring together some basic ideas connected with the growth process. 

The hypothesis put forth was: "Strategies for growth exploit the higher 

return enterprises, net cash returns in the short-run and emphasize the 

purchase of production services rather than ownership of resources." 

The study reported here is an embryonic attempt to investigate this 

supposition. Particular emphasis will be placed on the aspect of pur-

chasing productive services rather than ownership of resources. 

Bailey's hypothesized necessary conditions for growth will be ob-

served in a limited way. ''Excess managerial capacity" appears to be a 

very nebulous term in view of the present "state of arts" concerning 

management study. However, excess managerial ability is an implicit as-

sumption of any growth study, The conditions of ''minimum starting size 

and profitable enterprises," at least in the long run, are intuitively 

obvious aspects of growth, but neither of these points are specific 

areas of concern in this analysis. However, profitable enterprises can 

be assumed for most farmers or they would not, presumably, still be farm-

i ng. The same supposition applies to a minimum starting size. Those 

farms not large enough for a viable existence were specifically excluded 

from the sample. Unused resources, as defined by Penrose, offer much 
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greater potential when looking for growth factors (17). Several com-

plexities arise when quantifying unused resources, but hopefully at 

least a small insight will be gained from such an analysis. The con-

dition of "procurable resources" will be given a limited amount of at -

tention. Here again quantification becomes a problem. 

In addition to investigating various parcels of Bailey's hypoth-

esis, several other possible growth factors are to be examined. A 

probable aspect of firm growth is variability of income. An erratic 

annual income flow could conceivably affect various characteristics of 

a family farm which in turn are reflected in the growth pattern of a 

firm. Another area which ~ priori would seem of concern is that of 

farm type . Perhaps a differential growth rate exists between farms de-

pending on the growth measure used . At least, an identification of 

various operational differences appears appropriate. The last area to 

be studied is that of internal restraints. Although Bailey mentions 

"excess managerial ability" as a necessary condition for growth, he 

does little to elucidate or alleviate this enigma. However, since any 

growth strategy can be thwarted entirely by the manager's psychological 

makeup, this aspect needs at least cursory treatment. 

C. The Objectives 

The general objective of this analysis is to determine whether a 

growth strategy, such as described by Bailey, is actually being employed 

by farmers. More specific objectives are: (1) to ascertain the effect, 

if any, of income variation on the farm operation, (2) to describe sev-

eral differing characteristics of various types of Iowa farms from a 

random survey, (3) to determine if, as farms grow larger in sales and 
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acres, farmers actually use production services rather than owning 

resources, (4) to appraise the prevalence of unused resources on Iowa 

farms, (5) to construct a regression equation to predict crop acres and 

gross sales given selected variables, (6) to estimate the availability 

of resources that enable the firm to grow, (7) to determine the extent 

of internal restraints as they might effect the goals or strategies of 

growth. 

D. The Limitations 

Nearly any piece of research necessarily abstracts from the real 

world, and thus, the results and conclusions are no stronger than the 

weakest assumption or condition imposed on the study. This study like-

wise contains several implicit and explicit assumptions and conditions. 

The survey represents only a "snapshot" of current values, current 

thinking and current expectations. One could argue that given a dif-

ferent year and/or different economic conditions the answers received, 

especially the subjective answers, might change markedly. But one must 

begin somewhere, and after alerting the reader to this fact one must 

forge ahead. Moreover, subjective answers rely on the same perception 

of a particular question by all respondents; which is, of course, not 

necessarily a true assumption. Perhaps the best way to elicit an answer 

from people, and particularly farmers, is .!!.2! to ask them to think of 

an answer but to ask them to choose between several alternative choices 

specified ~ priori. 

Ideally, for growth studies, data should be available from at least 

two points in time . However, appropriate time series data of this kind 

were not available. Notwithstand ing this deficiency, cross-section data 
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hopefully will lend itself to revealing insights into the growth process. 

The pr esent thinking is that this piece of research will be a pilot 

study which will establish data for one point in time, thus enabling 

future researchers to have a point of reference. Implicit within the 

use of cross-section data, is the fact that different sizes of fir ms 

represent a continuum of growth . Thus the small and medium firms of to-

day may be seen as only stages a firm .passes through on its journey to-

ward a large firm of tomorrow . This is perhaps the least defensible 

assumption, and reiterates the value of having time-series data. 

Numerous variables obviously affect the growth path of a firm, and this 

study does not purport to have identified even a majority of growth 

factors. 

Another closely-related aspect is that of managerial ability. The 

study of managerial ability appears to be a somewhat nebulous science, 

and moreover, concrete data on the operator's ability to organize and 

operate a larger firm are sorely lacking. Therefore, many firm growth 

studies simply assume unlimited managerial ability, thereby eliminating 

a very enigmatic factor. 



www.manaraa.com

21 

IV. PROCEDURE 

A. Obtaining the Data 

This study was designed to obtain completed survey schedules from 

male farm operators who satisfied each of the following conditions: 

1. He must have farmed at least 80 acres in 1968. 

2. He must have been a farm operator for at least one year 
(that is, he must have operated a farm continuously since 
January 1, 1968). 

3. The operator must have been 55 years old or younger as of 
December 31, 1968. 

4. He must not have been a co-owner of any of the land or 
buildings in such a way that it was not possible to dis-
tinguish which land and/or buildings were owned by him 
and which by others. 

5. The farm operation must not have been incorporated. 

6. He must have derived at least 50 percent of his income 
in 1968 from the farm operation, including government 
payment •• 

7. He must have been the decision-maker of the farm. 

After the above criteria were specified the sampling staff of the Iowa 

State University Statistics Department was consulted and their recom-

mended sampling prQCedure was followed. 

A total of about 300 such operators was expected in the sample, this 

number being determined primarily by the amount of funds available for 

the study. Since operators meeting these requirements could not be 

sampled directly, the procedure followed was to select a sample from 

the general population of farm operators and by means of a screening 

process which located and interviewed those operators meeting the eli-

gibility requirements. In order to assure a diversity in the types of 
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farming operations and> at the same time, to conserve field costs, it 

was decided to concentrate the sample in the major cattle, hog, a nd 

cash grain- producing counties rather than to sample the entire state . 

Consequently, using 1964 census data for commercial farms, the counties 

were ranked on each of the following characteristics: 

1. Total value of field crops sold per farm. 

2 . Total number of cattle and calves sold per farm . 

3. Total number of hogs and pigs sold per farm. 

The 12 counties ranking highest in each category were included in 

the universe to be sampled . Since Clinton county was in the top 12 for 

both hog and cattle sales, the universe actually consisted of 35 counties. 

These counties are shown on the accompanying map (Figure 1). 

In order to set a sampling rate which could be expected to yield 

an adequate number of completed schedules, it was necessary first to 

estimate the total number of eligible operators in the universe. This 

could be a rough approximation at best. Data were available from the 

1964 Census of Agr iculture on (1) number of farms by size classes, 

(2) number of farm operators by age categories, and (3) number of farm 

operators who worked 100 or more days off the farm . It had been esti-

mated tha t in any given year about 2 percent of the farm operators in 

Iowa are in their first year as an operator. Data from the U. S.D .A. in-

dicated that the number of all farms in Iowa had declined 9 . 3 percent 

since 1964. Using these data and considerable guesswork, an estimate of 
I 

the total number of eligible farm operators was made for the 35-county 

area. On the basis of these estimates it appeared that a sampling rate 

of 1 out of 104 would yield the desired number of eligible operators. 
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As mentioned previously, eligible operators could not be sampl ed 

directly. Instead, the sampling rate of 1 out of 104 was applied to 

the universe of a l l farm operators in the area and a screening pr ocedure 

employed to determine which of the operators in the sample met the eli-

gibility requirements. A sample of area segments or clusters was 

selected from each of the 35 counties at the prescribed rate using 

Mas t er Sample of Agriculture materials. All eligible oper ators livi ng 

in these area segments were designated to be interviewed. The total 

sample consisted of 104 area segments expected to contain on the average 

slightly less than 3 eligible operators each. Since sampling was in-

dependent within counties, the counties can be considered as strata. 

The sample was self-weighting in that every eligible operator had the 

same chance (1 in 104) of being selected in the sample. 

Approximately three to five segments were identified in each of 

the counties selected for the sample. Interviewers, who were employed 

and supervised by the Statistics Sampling Department at Iowa State Uni-

versity, were thoroughly briefed and then sent to personally interview 

each resident of the selected segments. 

A total of 418 farm operators were identified in the sample of whom 

221 were eligible to be interviewed. The number of total eligible farms 

is the summation of total interviewed, total refused and those farmers 

not at home. Both the total number of farms identified and the number 

eligible as a proportion of the number identified were less than expect-

ed. However , since the expectation was based on a very rough estimate of 

the total number of eligible operators in the universe, it is quite 

probable that the expected number was too high. Interviews were obtained 
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from 177 of the 221 eligible operators for a response rate of 80 

percent. Of the remaining 44, 34 refused to be interviewed and 10 

c ould not be found at home after repeated call-backs. Table 2 sum-

marizes the sampling results. 

The screening sheet and the survey schedule appear in Appendix C. 

The screening sheet identifies the responden t either as eligible or 

i neligible a ccording to the aforementioned criteria. The schedule 

questions, which pertain to this study, were direc ted toward such as-

pects of the farm organization as the land owned and operated, buildings 

used, and the farm machinery and equipment used. Socio- economi c 

questions about education of members of the household, inheritance and 

the number of years as a farm operator were also included. Crop sales, 

livestock numbers sold and dollar sal es, miscellaneous farm income, 

e s timates of net farm and non-farm income and liabilities were other 

aspects which the questionnaire was designed to obtain. Another section 

of the questionnaire dealt with custom work hired as well as custom work 

done for others and the amount of labor used on and off the farm. The 

l a s t few pages of the schedule attempted to ascertain the prevalence of 

unused resources, the availability of resources to a particular farm, 

and internal restraints on growth. 

B. Method of Analysis 

A Nemisis of many studies concerned with annual operation of a bus i -

ness unit, i s that of assuring that the particular year of the study did 

not greatly influence the struc ture of operation. Even though a large 

s ample will decrease the chance of large deviations from normal, this 

does not preclude deviations from year to year which would give abnormal 
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results. Examples might include such phenomena as illness i n the family , 

unusual weather conditions , d isease, farming less or more land than 

usual in a particular year and other variables which would affect the 

true function s of the farm. To ascertain if this is a sizeable factor 

i n this study, a question on net income over the last three years was 

included in the questionnaire. A coefficient of variability for net 

farm income was found for each schedule thus enabling a division of 

schedules based on this calculation. Several selected variables were 

subjected to statistical analysis; wh ich included analys is of var iance 

tables using F-ratios to test treatment mean differences (objective 1). 

To enable a more specific analysis and recognizing that different 

farm types do exist, an analysis of different farm types was included 

(objective 2). Farms with greater than 50% of total sales f rom crops 

were considered a s crop farms, greater than 50% of total sales from beef 

were designated beef farms, greater than 50% of total sales from swine 

were called swine farms. Those remaining had greater than 50% of sales 

from livestock and were referred to as general livestock farms . Again, 

selected variables were compared among these farms; resulting in i -

dentification of differences among these farm types. Analys is of vari-

ance and F-tests were employed in the same manner as before. 

The next several objectives are to explain why and to what extent 

different sizes of farms vary with respect to the dependent growth vari-

ables, gross sales including miscellaneous farm income and crop acres 

in the place. Crop acres in place is defined in this study a s crop acres 

owned plus crop acres rented in minus crop acres rented out. These two 

growth measures, crop acres i n place and gross sales, were chosen for 
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three reasons . Firstly, they are both well-known measures of farm size . 

Secondly , gross sales is a measure of output, wh ich is one of the most 

noted criteria by which growth is measured, while crop acres in places 

measures one of the most important inputs of an agricultural firm . 

Thirdly, both these measures are only remotely related to the household. 

To investigate these dependent variables a large number of variables were 

to be tested f or significance, and given that multiple regression is an 

efficient method of testing a large number of variables, the multiple 

regression framework was chosen as the technique of analysis. Such an 

analysis not only constructs a regression equation (objective 5) but 

also examines the variates used to elucidate two other tenets (objectives 

3 and 4). A problem which frequently arises with a large number of in-

dependent variables is that of multicollinearity (2). By observing the 

correlation matrix~ priori, the problem of intercorrelations can be 

greatly reduced . A further extension of the multiple regression a-

nalysis is to subject the variables used in the aforementioned multiple 

regression to a stepwise regression algorithm . This algorithm searches 

for the most satisfactory equation to explain the sample data. 

Objectives 6 and 7 are to be analyzed solely on their own merits; 

no statistical tests are to be performed other than observing means 

and constructing frequency tables. Inferences made therefrom are, there-

fore, based on an intuitive rather than analytic process. 

Since the sample was self-weighting, population means and pro-

portions were estimated directly by the corresponding sample means and 

proportions. Thus, 
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1 = --
y 177 

Th is procedure assumed that the 44 individuals who did not respond did 

not differ as a group from the 177 who did respond . 

Es timates of population totals for the 35-county area were obtained 

by ,.. c ) 177 Y = (104) i;~ L: Yi= (104)(221) 
i=l y 

where 104 is the reciprocal of the sampling f ract ion and 221/177 is an 

adjustment for nonresponse. 

Approximate estimates of variance were made using f ormulas for 

simple random sampling ignoring t he fact that the sample unit wa s the 

area segment rather than the individual farm operator and the fact that 

counties were actually strata. Thus, 

and 

177 
L: 

i=l 

( "1 2 2 (" var y ./ = (104) (221) var -y) . 
For any s ubgroup in the sample, the varianc e of the mean was com-

puted by 

where n1 = number of operators in the subgroup, 

1 
nl 
l: Yi 

i=l 
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For comparing the means of two subgroups, the variance of the di f ference 

was e s timated by the s um of the var i ances. Thus , 

var ( :_ - :.. ) = var c:.. ) + var c:.. '\ y ./ yl Y2 yl 2 
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V. ANALYSIS OF DATA AND RESULTS OF THE STUDY 

A. Variation of Income Analysis 

Table 3 contains the relevant variables used to identify differ-

ences between four levels of net farm income variation. The variation 

measure is the coefficient of variation1 of net farm income calculated 

for the past three years . The objective is to determine the effects, 

if any , of variable income on the current modus operandi of the farm. 

Treatment one consists of all farms with a coeffic ient of zero, treat-

ment two contains all coeffic i ents greater than zero but less than or 

equal to one, treatment three designates those farms with coeffic i ents 

greater than one but less than two and treatment four is all coefficients 

of variation two or over. As usual, the larger the coefficient, the 

greater the variability. The statistical model used was a random ef-

fects model of the following form: y . . = µ. + T. + £ . . • 1J i 1J Subsequently, 

an analysis of variance (ANOV) table was constructed for each of the 

selected variables thus enabling differences between the treatment means 

to be detected by observing the significant F-ratios. 2 The total sum-of-

squares degrees of freedom equaled 171; within and between sum-of-squares 

degrees of freedom were 168 and 3 respectively. Table 3 exhibits the 

treatment means, within mean squares and F-ratios of the selected variates. 

1The coefficient of variation is defined as the standard deviation 
divided by the mean. 

2rn the remainder of this thesis the term significant i s used only 
in the statistical sense. The term "significant" is used to indicate 
the results of an analysis of variance; namely, that the F-value calcu-
lated from the mean squares is greater than the F-value for the corres-
ponding degrees of freedom taken from the table of points for the dis-
tribution of F. In the case of "significant" t-tests reported later, 
the t-values squared equal the F-values. 
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Table 3. Variables relating to income 
of coefficients of variation 

Characteristic : 
Age of operator (yrs.) 
No. yrs. in farming 
Adjusted inheritance 
Estimate of 1968 net farm in-

come ($) 
Estimate of 1968 total net 

income ( $ ) 
Gross sales plus misc. farm 

income ($) 
% of gross sales which is net 

farm income 
% of total sales which are crops 
% of total sales which are beef 
% of total sales which are swine 
Acres in place (A) 
Total value of acres in place ($) 
Crop acres in place (A) 
Participation in feed grain program 
% of acres in place rented in 
% crop acres in place rented in 
Hired labor in 1968 (wk.) 
Respondent's labor used off farm 

in 1968 (wk.) 
Totql value of all bldgs. used ($) 
Total value of all machinery 

used ($) 
Value self-propelled machinery 

used ($) 
% value of bldg. used but not 

owned 
% value of bldg. used but no 

rent paid 
% value of machines used but 

not owned 
% value of machines used but no 

rent paid 

a = c omputer overflow number. 

variation 
(C. V.) 
Trt. 1 
C. V.=O 

n==61 
Mean 
44.6 
20.2 
6177 

7533 

8250 

41673 

29 . 9 
26 .9 
39.3 
25 .7 

318.9 
139616 
277 . 6 

• 72 
61.4 
61. 9 
7.75 

3.41 
16216 

15835 

10157 

46 . 6 

39.7 

6.0 

3.0 

using four classes 

Trt. 2 
o<c. v.s1 

n=79 
Mean 
41. 7 
18.3 

12214 

7873 

8230 

33728 

31.4 
24.0 
31.2 
33.8 

306.7 
134290 

261.0 
. 71 

58 . 8 
59 . 2 
7 . 73 

1.87 
14673 

15063 

9018 

45 . 5 

31. 7 

10.4 

6 . 7 

Trt. 3 
l <c.v.s2 

n=25 
Mean 
39.9 
16 . 7 

20373 

9900 

10060 

56311 

25 . 9 
16.4 
42 . 3 
35 . 9 

394 . 9 
158334 
326.0 

.68 
57 .3 
57.2 
9.56 

0 . 80 
22357 

15365 

9179 

46.4 

39 . 8 

13 . 4 

7.3 

* Significant ata = 0.025, which means that the calculated F-values 
so displayed exceeds the F-value for the corresponding degrees of free-
dom from a table of points for the distribution of F, while~ is the 
probability of rejecting the hypothesis that there is no difference in 
treatment means if the hypothesis is true. 
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Trt. 4 Sample Within 
c.v . >2 Mean Mean 

n=7 n=172 Square F- value 
Mean 
44 . 9 42.6 78 2 . 28 
19.3 18.8 70 8 1.19 
3639 10910 7. 20xl0 1. 90 

10500 8154 2 . 2lxl0 7 2.19 

11360 9630 2 . 20xl0 7 1. 91 

63435 41037 l.8lxl0 9 2.50 

24 . 9 29.8 363 0.70 
22 . 7 23 .9 726 0.89 
34 . 5 35.8 875 1. 31 
32 . 4 31.1 520 1. 91 

279 . 3 322.7 26662 9 2 . 06 
127860 139412 6 . 55xl0 0 . 60 

236 . 1 275.3 19682 1.55 
.43 . 70 xa 0 . 88 

44.9 58 . 9 1625 0 . 37 
46 . 0 59 . 3 1630 0 . 36 

10.86 8.13 249 0 . 51 

* 13. 71 2.74 341 8 7 . 15* 
29521 16941 2 .30xl0 3 . 29 

18317 15513 l.06xl0 8 0.24 

9978 9484 6.14xl0 7 0 . 26 

21.6 45 . 0 2172 0.62 

21.3 35.3 2078 0 . 66 

13 . 3 9.41 367 1.19 

l. l 5.6 315 0.85 
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The age of the opera tor and the number of years farming are closely 

related variables. The average age of commercial Iowa farm operators 

in 1964 was 47 . 5 as reported by the Agricultural Census, which is some-

what higher than t he sample average of 42.6. This was expected as the 

survey, ~priori, excluded all farmers over the age of 55 . By sub-

tracting the average number of years in farming (18.8) from the average 

age of farmers (42.6) one finds that farm operators entered farming at 

approximately 24 years of age. The respondents supplied information 

on any inheritance received and its value at the time of transfer. To 

allow for the different time spans over which operators had use of in-

herited capital and to convert all inheritance to a 1968 price basis, 

a land and money index was calculated . Appendix B outlines the pro-

cedure involved i n arriving at the value of adjusted inheritance. The 

average adjusted inheritance of the sample was $10, 910 , while the 

average unadjusted inheritance, as reported later, is $5835. None of 

the overall F-ratios of the above three variables, age, number of 

years in farming and adjusted inheritance, are significant (a = .025), 

indicating that there is no statistical difference between the means 

of the four treatments. 

The respondents estimated their average 1968 net farm income as 

$8154 , while the average 1968 family net income was $9630 . The latter 

figure includes all family income earned off the f armstead; however, any 

custom work done for others is considered farm income. The estimation 

procedure was deemed more desirable than asking the respondent to give 

a detailed list of all debi ts and credits for the entire year as well as 

accounting for any inventory changes. Moreover, the questionnaire was of 



www.manaraa.com

35 

sufficient length to discourage further additions, particularly since 

many of these transactions occurred nearly a whole year before the sur-

vey was taken . Net income is derived from gross sales which, therefore, 

becomes an essential quantity to measure. Gross sales is the aggre-

gation of all livestock, crop and l ivestock product sales in 1968 dis-

regarding any inventory changes. Added to gross sales is miscellaneous 

farm income which refers to any cash income received from the sources 

listed on page 11 of the questionnaire. The average of gross sales 

plus miscellaneous farm income in 1968 is $41 ,037. The most notable 

portion of miscellaneous farm income is that of government payments . 

One could assert that gross sales are understated due to diverted acres 

payment which , on a per acre basis, is less in total than the farmer 

would have received had he raised a crop and sold the produce from that 

acre. 

The percent of gross income which is net income (29.8% average) is 

merely the estimated 1968 net farm income divided by gross sales plus 

miscellaneous farm income. The resulting percent is sometimes referred 

to as the profit margin. The percent of total sales which is composed 

of crop sales, beef sales and swine sales are variables which are self-

explanatory. Beef sales (35.8%), followed by swine (31.1%) and crops 

(23.9%), were the largest parcel of gross sales. The F-ratios for in-

come measures, gross sales and the respective percents of gross sales 

were not statistical ly significant (a= .025). This i ndicates no stat-

istical difference among farms with different income variations . 
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Acres in place , total value o( acres in place and crop acres in 

pltit'<.' nr c• ht,.,,ltl y l11tcrcorr<'lnlc•d vt1 1· lnhlt•t1 wllli f11ll' rl·0rrcdu1 Ion,.; C)Vl' I' 

.lJO. A place ls defined a s acre~ owned plus acres rented in minus 

acres rented out. Average acres in place for the sample was 322.7 acres 

while the average crop acres in place was 275 . 3 acres . The F- values 

f or these two variables, as we ll as for the total value of acres in 

place variable , indicate no differences among the means of the f our 

treatments. The average percent of total acres in place leased from 

someone was 58.9 while the average percent of crop acres i n place 

rented from s omeone was 59.3 . The former was der ived by dividing the 

total acres rented in by the t ot al number of acres in the place while 

the latter quantity is crop acres r ented in divided by crop acres in 

place. The measures detect the extent of land leasing on particular 

farms . Apparently, on the average, almost 60 percent of the total acres 

as well as nearly 60 percent of the crop acres on a farm are not owned 

by the farm operator . Related to this aspect of crop acres is partic -

ipatio n in the government f eed grains program. Dtnmny variables were 

used i n the mensuration of par ticipation; those partaking in the pro-

gram were a ssigned the number one and those abstaining were given a 

zero . Therefore, the quantities presented in the t able as means are 

merely averages of one's and zero's within each treatment. A value 

close to one indicates a high level of participat ion while a low level of 

participation is specified by a value nearer zero . The s ample mean ( . 70) 

reveals a definite majority (70 percent of total) of government program 
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participants. These six characteristics had insignificant overall 

F- values; a gain showing no differences among the treatment means of 

these six variables. 

Hired labor refers to farm labor other than that provided by the 

family and also some type of remuneration must have occurred. The 

average amount of labor hired was eight weeks. The respondent's off-

farm employment was one of two significant variables. Off-farm em-

ployment does not include exchange labor or custom work done for others 

where a machine and operator are provided. The primary source of such 

employment would be in a nearby urban center or farm work done for a 

neighbor for wages. The fourth treatment, with a coefficient of varia-

tion greater than 2, embraces those respondents who worked off the farm 

for an average of 13.7 weeks during 1968 . One might conjecture that as 

the variability of farm income increases, the incentive to work off the 

farm increases. This would be true in the cases where an exogenous 

force such as climate or illness caused a drastic reduction in net f arm 

income in 1966 or 1967. 

The last category analyzed in this section is that of building and 

machinery assets. The total value of buildings used is the aggregated 

figures for entirely-owned, partially-owned and rented building f acili-

ties; whereas the total value of machinery consists of self-propelled 

and field machines that are entirely and/or partially owned. The average 

i nvestment of buildings used was $16 ,941 while the average total value 

of machinery used was $15,5 13 per farm. In addition, the average value 

of self-propelled machinery is $9484 . An adjunct to these figures is 

the percent value of total machines, which is self-propelled machines . 
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This percent figure is very stable over all crop acres and gross sales 

categories with an average of approximately 55 percent. The second sig-

nificant variable in the series is that of total value of buildings used. 

The group of respondents with the high income variation also had much 

higher average amounts ($29,521) of capital tied up in the f orm of build-

ings owned . This is deduced from looking at the percent of buildings 

used but not owned characteristic. The first three treatments indicate 

approximately 45-46 percent of the value of buildings used are not 

owned while the fourth treatment has only 21.6 percent of the value of 

buildings used that are not owned. Therefore, those respondents with 

the greatest variability of income tend to have high fixed costs in the 

form of building facilities. Another related possibility is that these 

buildings were of the labor-saving automated type which allowed the re-

spondent to work off-farm an average of 13.7 weeks during 1968. 

The percent of building value used but not owned is merely the 

share of partially-owned buildings not owned, plus the entire value of 

leased build ings used. The sample average was 45 percent. The average 

percent of building value used rent-free (35.3 percent) is precisely the 

value of non-owned buildings used for which no rent is paid, divided by 

the total value of buildings used. These two measures should be one in-

dication of the extent to which farmers purchase productive services 

rather than own resources. Apparently a large number of leased buildings 

are used rent-free. In this study buildings that were located on land 

rented from someone with only a crop share lease, and no mention of re-

muneration for the buildings, were considered as rent-free. Cash rent 

for buildings is, of course, not considered rent-free. The same ration-
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ale applies to the percent of machinery used and not owned as well as 

the percent of machinery used rent-free. Only 9.4 percent of the value 

of machines is used and not owned while only 5.6 percent of the value 

of machines was used rent-free. It seems likely that many of these 

rent-free situations would occur most commonly among family members. 

B. Analysis of Farm Types 

Table 4 contains those characteristics whose means were not signifi-

cantly different from each other. Therefore, since the average values 

of those characteristics were discussed in Section A, any further ex-

planation at this point would be repetitive. However, Table 5 is of 

some import. Obviously, beef farms with average sales of $66,073 had, 

by far, the largest sales; this characterizes a high turnover (sales .:. 

capital) . In 1968, crop farms had only one-third as much average sales 

($22,956) as did beef farms, while swine farms ($27,319) and other 

farms ($30,485) had somewhat less than half the average sales that beef 

farms enjoyed. The percent of gross sales which is net farm income de-

notes the profit margin for the different farm types. Although ortho-

gonal or nonorthogonal comparisons would be required to statistically 

establish differences between individual treatment means, one could 

surmise that the profit margin of 21.5 percent for beef farms is signifi-

cantly lower than the other treatment means. Meanwhile, crop farms have 

almost twice (39.8 percent) the profit margin as do beef farms. Given 

the following equation: 

Return on investment equals Profit 
Sales 

(profit margin) 
x Sales 

Capital 
(turnover) 
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one may make further deductions. If one assumes the return on invest-

ment to be approximately equal among all farm types and since the profit 

margin i s known for the specific farm types, it would appear reasonable 

to expect that beef farms have a faster turnover of capital but a lower 

profit margin (21.5 percent). Converse ly, crop f arms have a greater 

profit margin (39.8 percent) but a lower turnover of capital. 

Acres in place, total value of land in place and crop acres in 

place, as stated before, are highly correlated, and thus one would ex-

pect all three to be significant simultaneously. To repeat, a place, 

as defined in this study, is acres owned plus acres rented in minus acres 

rented out. As anticipated, crop farms, with 384.4 acres in place, are 

larger than any of the livestock farms which tend to have less acres in 

place; particularly, swine farms which have only 249.3 acres in place. 

This is perhaps a verification of the tendency of crop farms to be more 

extensive while livestock farms tend to be intensive in nature. The 

same rationale applies to crop acres in place, where crop farms have an 

average of 334.3 acres, while beef farms have 297.8 acres and swine 

f arms have 209 . 5 acres in place. Related to crop acres is the aspect 

of the goverrnnent ' s feed grain program. As Table 5 reveals, crop farms 

have a much greater participation score ( . 93) than do the livestock 

farms such as beef (.58) and swi ne ( .68). To repeat , dummy variables 

were used, where a one equals participation and zero equals non-

partic ipation. Whereas livestock farms require large amounts of grain, 

and the government program requires a reduction in acres planted to feed 

grains, one can conclude t hat livestock farmers have less incentive to 

affiliate with the feed grains program. 
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The last significant variable under examination is that of re-

spondent ' s off-farm labor. Manifested in Table 5 is the fact that there 

are large differences among farm types with respect to respondent's off-

farm labor . Crop farmers worked an average of 6.67 weeks off the home-

stead in 1968 while the other types of farmers worked an average of 

only 1.46 weeks off the farm . Beef and swine farm operators were about 

even with an average of two weeks each . Thus, crop farmers participate 

in nearly three times as much off- farm employment as do livestock farmers. 

A cogent point is the distribution of labor requirements. While crop 

farms have a concentration of labor use during planting and harvest, 

livestock farms evidently have a more equitable distribution of 

labor needs . Thus , during slack periods crop farmers are able and 

evidently willing to work off their homestead. 

C. Purchase of Productive Services 

Acquiring legal control of resources is accomplished in basically 

three ways : purchase, inheritance, or leas ing . This aspect of the a-

nalysis purports to identify the extent to which farmers have used the 

third alternative (i.e., renting or more euphemistically, the purchase 

of productive services rather than ownership of resources). The vari-

ables used were primarily designed to measure either the proportion of 

assets used and not owned or the absolute amount of a productive ser-

vice hired . Table 6 is a presentation of variables means, their 

standard deviations, beta values and respective t-values which were cal-

culated concommitantly with the remaining multiple regression equation 

variables given in Sections D and E. The indented variables were deleted 
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Table 6. Variables used to study purchased services with their re-
spective beta values, t - values, means and standard de-
viations 

Independent Variable 
No. and 

Dependent Variable l: 

9 

12 

13 

Description 
% of crop acres in place 
which i s rented in 

% acres in place rented 
in 

% value of bldgs. used 
but not owned 

% value of bldgs . used 
rent-free 

14 % value of machines used 
but not owned 

44 % value of machines 
used 
rent- f r ee 

45 % value of equipment 
used but not owned 

40 % of crop acres in place 
which were preparation 
acres hired 

20 No. ~f preparation 
acres custom 
hired 

41 % of crop acres in place 
which were P-C-S acres 
hired 

21 No . of P- C- S 
acres custom hired 

42 % of crop acres in place 
wh ich were harvest acres 
hired 

22 No . of harvest acres 
custom hired 

23 No. of preparation 
acres custom done for 
others 

24 No. of P-C-S acres 
custom done for others 

25 No. of harvest acres 
custom done for others 

Beta 
r Value 

315.5071 

. 99 

190.3383 

. 82 x 
- 400 . 9749 

. 87 x 

- 462 . 0044 

- 1078 . 0381 

.88 x 

-1922 . 3696 

. 90 x 

-688.3 992 

.88 x 

- 35 .4160 

112 . 4731 

- 3.1776 

a= variable not allowed in the regress ion calculation. 

*** Significant atcr = . 05. 

t - value 

- 1.65 

x 
1.40 

x 

- 0 . 61 

x 

- 0 . 25 

- 0 . 65 

x 

- 0 . 98 

x 

- 0 . 38 

x 

-1.13 

1.34 

-1. 02 
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DeEendent Variable 2: Standard Beta t -value Deviation Value Mean 

x x 59 . 3 40 . 1 

x x 58.9 40.1 

0.4254 1.49 45.0 46.5 

x x 35.3 45.4 

-0.3179 -1.85 *** 9. 4 19 . 2 

x x 5.6 17.7 

-3.2686 -0. 74 25.3 30.l 

x x 9.3 18.5 

x x 25.8 59 . l 

x x 6. 5 16.5 

x x 19.4 57 . 6 

x x 14.5 18.3 

x x 37 . 8 51. 0 

0 . 0303 0.38 16.4 95 . 4 

-0 .0839 -0. 42 7.1 36 . 6 

-0. 0710 -1.29 52.9 147.8 
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from the regression analysis due to the high correlation among these 

particular variates (multicollinearity) . The r associated therewith re-

flects the correlation with the variable immediately above the indented 

variate . Dependent variable number 1 refers to gros s sales plus miscel-

laneous farm income in the first regression equation while the second 

equation has crop acres in place (number 2) as its dependent variable . 

Both r egression equations are exhibited but not all independent vari-

ables are used in both equations due to the problems arising from enter-

ing the dependent variable as a denominator of an independent variable . 

The percent crop acres in place rented in is the first of the in-

dex variables used to ascertain the frequency of purchasing productive 

services as opposed to owning resources. The same explanation applies 

to the index of build ings , machinery, and equipment . In each case, 

the value of the asset owned or partially owned is divided by the total 

value of the res pective asset class . The percent of crop acres in place 

r ented in (59 . 3 percent average) and the percent of acres in place 

r ented in (58 . 9 percent average) are highly correlated ( . 99) indicating 

that crop acres are the most frequently leased type of land. The per-

cent of value of buildings used but not owned and percent value of 

buildings used rent - free are another pair of highly- correlated ( . 82) 

variable s . This is to be expected since only those buildings that 

were leased from someone could require rent payment . However, from the 

differences of the averages of these two measures (45 . 0% - 35 . 3% = 9 .7%) 

one would conclude that only 9 .7% of the value of all buildings used 

has some type of rental fee. Or in different terms, approximately 78 

percent of all rented building facilities are used without a specific fee 

' 
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being charged. The t-values of the indices, for the acres and buildings 

leased, are not significant which is indicative that these practices do 

not increase or decrease as farms grow in gross sales or crop acres in 

place. 

The next pair of variables, percent value of machines used but not 

owned and the percent value of machines used rent-free have a correlation 

value of .87. The percent value of machines used but not owned has a 

significant t-value of -1.85 in the second regression. This denotes a 

decreasing tendency for operators to use or lease someone else's ma-

chines and conversely, an increasing tendency to own one's machines as 

crop acres in place increase. The beta value reveals that a one percent 

increase in the percent of machines used but not owned will decrease 

the number of crop acres in place by .3179 acres. Leasing or using 

machines other than those owned does not appear to be a prevalent prac-

tice as only an average of 9.4 percent of the value of machines used 

was not owned. The percent of machinery assets, as well as building 

assets, mentioned above, which were used rent-free is a measure of the 

extent to which, most likely, relatives and, to a lesser extent, neigh-

bors had use of building and machinery without mandatory monetary re-

muneration to the owner. The percent of farm equipment used but not 

owned is also an indication of purchasing productive services rather 

than owning resources. An average of 25.3 percent of the value of farm 

equipment was used and not owned by the respondent. This evidently re-

flects the large n\.UT\ber of respondents who did not own the farmstead 

from which they based their main operation. The distinction between ma-
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chinery and equipment i s best made by studying the respective lists in 

the questionna i re (Appendix C), but basically machines were mechanisms 

used in the field while farm equipment is found almost exclusively on 

the farms t ead . 

The l ast category of variables deals extensively with c ustom 

services hired as well as custom servi ces per formed f or others. Prep-

ar ation covers all field operations up to planting . P-C-S is an 

abbreviated nota tion for planting, cultivat ing and spraying. The har-

vest variable is self-explanatory . Each of the first three pairs of 

variab les describe the amount of custom services hired. The ratio of 

preparation, P- C-S and harvested acres to cr op acres in place reveals 

the extent of hiring custom services on Iowa farms . An average of 

25 . 3 acres per far m of preparation acres were hired in 1968 , but this 

r epresented only an average of 9.3 percent of the crop acres in place . 

P-C-S acres custom hired averaged 19.4 acres per farm which represented 

only 6 . 5 percent of the crop acres in place, while the harvested acres 

averaged 37 . 8 acres per farm which portrayed 14.5 percent of the crop 

acres i n place. None of the three index variables were significant 

which denies any increasing or decreasing trends in custom hiring as 

farms gr ow in gross sales . One qualification must be made: the ntllllber 

of acres actually custom hired or done for others may be less than the 

number s hown due to the double count ing when multiple fertilizing, spray-

ing , cul t iva ting, e tc., operations ar e done on the same acre of land . I n 

Sec tion E the number of preparation acres and harvest acres were found 

to be significant as crop acres increase ; therefore, further comments on 

custom services hired will be reserved for that sec tion . 
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The last three variables refer to custom services done by the re-

spondent for other farm operations . Even though the t-values in-

dicate these variables are not greatly influenced by increasing gross 

sales or crop acres in place, the means are of some import. The average 

preparation acres (16.4) and P-C-S acres (7.1) are somewhat small but 

referring to the standard deviations of 95.4 and 36.6 respectively, the 

reader will observe large amounts of variation about the mean. The 

harvest acres average of 52.9 acres is much larger than the other cate-

gories, but the coefficient of variation is much smaller than for the 

other two classes of cus tom services done for others. 

The reader will note that the majority of the partial regression 

coefficients are negative, which in turn reveals that a majority of 

these variates decrease as farms grow larger. In fact, the only signifi-

cant characteristic, the percent of machines used but not owned, has a 

negative coefficient. This fact in conjunction with the variable 

means indicate that farmers still prefer ownership of resources rather 

than purchasing productive services. 

Evidence in one additional aspect of purchas ing productive ser-

vices is supplied in Table 7. A possib le source of capital in the form 

of machines is available through leasing. The most conunon practice 

using leased machines appears to be that of applying anhydrous ammonia 

with an applicator rented from a local distributor. The measurement 

unit is thousand-dollar days. This unit is simply the total value of 

the machine or machines used, divided by 1,000 and multiplied by the 

number of days used. This gives some indication of intensity of use a-

mong the various classes of the two growth measures. Each measure has 
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Table 7. Distribution of thousand-dollar days by growth measures 

Average No . No. in Crop Average No. No. in 
Sales Thousand- Each Acre Thousand- Each 
Class Dollar Days Class Class Dollar Days Class 

(000) < 120 o.o 10 

< 10 0 . 5 13 120-200 3.0 54 

10- 20 1.3 47 200-280 1.6 45 

20- 30 20.4 32 280-360 18 . 7 32 

30-40 3.5 32 360- 440 3.7 18 

40- 50 0.6 13 440-520 4.4 6 

50-60 0.8 10 520-600 3.0 5 

60-90 1.3 10 7600 1. 7 7 

90-120 1.9 10 

120- 150 4.4 5 

> 150 10. 2 5 

Total 5.4 177 Total 5 . 4 177 
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a class of relatively heavy concentration of this type of purchased 

productive service . The gross sales class of $20 $30 ,000 and the 

crop acres in place class of 280 - 260 acres appear to have the most 

intensive use of leased machines. 

D. Unused Resource Analysis 

Unused resources, as explained in the review of literature, have 

received considerable attention as a potential and even necessary 

condition for growth . The theorized necessary condition for growth, ex-

cess managerial ability , is a well-known concept among economists. Does 

the same logic apply to resources ? Namely, do unused resources exist 

and secondly, do t hese unused resources encourage growth? The approach 

taken to test the hypothesis is both analytic and subjective; or less 

succinctly, some questions were answered on the basis of what the firm 

actually accompl ishec in 1968 , wh ile others were answered on the basis 

of what farmer s thought could have been accomplished. Again the 

multiple regression technique was used to ascertain any significant de-

creasing or increasing quantity of unused resources as the dependent 

variables increased. One might expect unused resources to decrease as 

the firm grows, but growth does not preclude a new resource from be-

coming unused, particularly in the case of lwnpy inputs. 

The measures devised to study unused resources are listed in Table 

8 . The number of custom acres provided for others is an initial in-

dication of unused resources, in the form of machinery and labor . Pro-

viding c ustom services for others could be an attempt to mitigate the 

problem of insufficient land resources. In traditional economic theory, 
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Table 8. Beta values, t-values, means and standard deviations of 
variables related to unused resources and extended data 
concerning those variables 

Independent Variable 
No . and 

Description 

23 No . of preparation acres custom done 
for others 

24 No. of P-C-S acres custom done for 
others 

25 No. of harvest acres custom done 
for others 

10 Acres rented out 
39 No. of additional acres which the re-

spondent could have farmed in 1968 
26 Participation in the feed grains program; 

1 = yes and 0 = no 
36 Respondent's off-farm labor 
37 Wife's off-farm labor 
38 Children ' s off- farm labor 
SS Respondent cares for livestock which he 

doesn 't own; 1 =yes and 0 =no 
S4 Respondent owns livestock which is cared 

for by someone else; 1 = yes and 0 = no 
47 No. of additional beef cows the re-

spondent could have cared for in 1968 
46 No. of additional feeder cattle the re-

spondent could have cared for in 1968 
48 No . of additional dairy cows the re-

spondent could have car ed for in 1968 
49 No . of additional sows and gilts the re-

spondent could have cared for in 1968 
50 No . of additional feeder pigs the re-

spondent could have cared for in 1968 
51 No . of additional sheep the respondent 

could have cared for in 1968 
52 No . of addit ional poultry the respondent 

could have cared for in 1968 

aNot applicable. 

** Significant at a = .025. 

*** Signifkant at~ = .05 . 

Dependent Variable 1: 
Beta 

Value 

- 3S .4160 

112.4731 

-3.1776 
192 . 7343 

6.3876 

-10744.lSOO 
- 389.2964 

- 2. 12SO 
1064.7664 

-3277 . 1428 

57390 . 1923 

-384.0483 

160 . 9244 

- 433 . 8413 

- 147 . 8189 

3 . 7220 

-10 . 1357 

173 . 5700 

t -value 

-1.13 

1.34 

- 0. 13 
0 . 32 

0 . 14 

- 1.02 
- 0 . 84 
-0 . 01 

1.41 

- 0 . 34 

*** 1.87 

-1.46 

** 2 . 4S 

- 0 . 60 

-0. 25 

-0.15 

- 0 . 11 

0 . 67 
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DeEendent Variable 2: % of Total Mean of Group 
Respondents Which Gave 

Beta t -value Standard Which Gave Non- zero 
Value Mean Deviation Non-zero Answers Answers 

0 . 0303 0.38 16.4 95 . 4 7.3 217 

-0 . 0839 - 0.42 7.1 36.6 7.3 125 

- 0.0710 -1. 29 52.9 147 . 8 31.6 164 
- 0 . 3960 -0 . 74 1.83 14 . 7 1. 7 105 

0 . 0689 0.61 101.5 105.3 89 .3 114 

** a 59 . 6047 2 . 56 0.70 0 . 46 70 . 1 N.A . 
0.6039 - 0 . 54 2 .74 7.3 41.8 6 

. 6396 o. 71 2 . 53 8.4 12.4 20 
-2.6229 - 1.44 1.16 4.4 11. 9 11 

6 . 2673 0.28 0 . 20 0.40 20 . 3 N.A. 

- 130. 9220 -1. 79 *** 0. 02 0.13 1. 7 N. A. 

-. 2661 -0 . 42 3.6 13. 8 10 . 7 32 

-. 2430 -1 . 44 34 . 0 58.8 40.7 87 

1. 7250 0 . 98 o. 71 4.39 5.1 14 

0 . 0131 0.03 7.8 19.2 26 . 6 31 

0.0853 1.45 64.3 150. 3 28 . 2 242 

. 3636 1.58 3 .9 32.3 4.5 85 

- . 3863 -0.64 2 . 2 12 . 9 5 . 6 375 
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one would explain such a phenomenon as decreasing the fixed cost per 

acre . Hence, one might propose that farmers who are providing those 

services would have incentive to add crop acres to their present 

operation and that they could thus expand at a lower per unit cost 

than could a farmer with no excess machinery and labor. Had any of the 

three variables been positively significant, one might surmise that a 

number of large farms are overburdened with machinery and labor. How-

ever, since none of the betas were significantly different from zero, 

one cannot distinguish with this aggregate analysis, whether these 

farms as a whole are under-utilizing their equipment and machinery, and 

are in need of greater land resources. The low proportion of farmers 

engaged in providing custom services for others, particular ly prep-

aration acres and P-C-S acres, indicates a rather insign ificant trend 

in this direction. Only 7.3 percent of the operators engaged in s uch 

practices, but the average per operator jumped from 16 .4 preparation 

acres for the entire sample t o 217 acres for only those who performed 

such services. Average P-C-S acres done for others was 7.1 acres per 

farm for the entire sample, but the average rose to 125 acres when only 

the non-zero responses were calculated. Custom harvesting done for 

others, however, appears to be a rather connnon practice. The average 

number of harvest acres custom done was 52.9 acres while the average for 

the 31.6 percent of the sample who did the entire amount of custom har-

vest was 164 acres. Since high-capacity harvest machines are higher-

fixed cost items than machines used in tillage operations , one would ex-

pect owners of harvest machines to actively seek work off their home farm 

to reduce the fixed cost per unit. 
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The above conclusion regarding under-utilized labor and machinery, 

would have even greater validity were these same farmers attempting to 

rent or buy land or at least not leasing out any owned land. The trivial 

average amount of land rented out per farm (1 . 8 acres) and the large 

average number of acres rented in (167.4 acres) would seem to substanti-

ate this tenet. The reader will note that less than two percent (1 . 7 

percent to be exact) of the respondents rented out land; therefore, 

active farmers under 55 years of age are not renting land to others. 

However, the fact that farmers are leasing in substantial amounts of 

land probably indicates a desire to increase income through greater out-

put as well as balance the land input with excess machinery and/or labor 

resource as hypothesized above. On a particular farm, the resource in 

oversupply would appear to be a function of whichever lumpy resource was 

added last . For example, land, either purchased or leased, normally 

comes in multiples of 80 acres. Thus, adding a quarter of land requires 

greater labor and/or capital in the form of machinery. These added pro-

ductive services are derived either from formerly underemployed or newly-

purchased or newly-leased sources. Ultililately, one can visualize a 

cycl ical behavior as farm firms increase output. 

A related point is the question referring to the number of acres 

which could have been farmed in 1968, given the machinery and labor 

available in 1968. The mean value of 101.5 acres is an aggregation of 

diverted acres which could have been farmed plus any additional acres 

which could have been farmed by both participants and non- participants of 

the goverrunent program. Table 9 gives a breakdown of unused land by 

participants and non-participants. Further calculations from Table 9 re-
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Table 9. Unused land of participants and non-participants in govern-
ment program 

Number participants 
Number non- participants 

Total 

Part A. Participants 

No. who could farm diverted acres 
No . who could not farm diverted acres 

Total 

No. who could farm more than diverted acres 
No . who cou ld not farm more than diverted acres 

Total 

Number 

124 
_21 

177 

119 
5 

124 

83 
36 

119 

Part B. Non-Participants 

No. who could farm more land 
No . who could not farm more land 

Total 

39 
_ll 

53 

% of Total 

70.1 
29 . 9 

100 . 0 

96 . 0 
4.0 

100 . 0 

69 . 7 
30.3 

100 . 0 

73.6 
26 . 4 

100 .0 
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veal that 89 . 3 percent of the total respondents stated they could have 

farmed more land in 1968,at the least in the form of diverted acres . 

However, only 68.9 percent of the total respondents could farm more 

land in addition to diverted acres. Table 9 also reveals that 96 per-

cent of the participants could have farmed their diverted acres, but 

only 69.7 percent could have farmed more than their diverted acres in 

1968 given their labor and equipment in 1968. Table 10 designates the 

reasons given by farmers for not acquiring more farmland even though 

they i ndicated capac ity to operate more farmland . As the data il-

lustrates, land apparently was not available for full utilization of 

labor and mach inery in 1968 . The percentage (81 . 7) of those re-

spondents in the government program mentioned land was not available 

as the reason for not adding more crop acres, while 87 . 2 percent of 

those not in the feed grains program mentioned this as a reason for not 

adding more land. An incidental fact is that diverted acres tend to re-

1 ieve already-overloaded labor and capital resources or more plausibly, 

to create an excess r esource in the form of labor and/or equipment . 

Data present in Table 8 indicates that the number of participants 

i n the feed grains program significantly increase as the crop acres in 

the place increase, but again, the increased income is incentive enough 

to allow some excess capacity. Some researchers have advanced the tenet 

that this excess labor and/or machinery is a driving force in per farm 

acreage increases (21). Table 8 reveals that over 70 percent of the 

respondents enrolled in the feed grains program in 1968. 

Another measure of excess resources is the series of questions on 

f amily off-farm employment. Obviously , off-farm employment reduces the 
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Table 10. Reasons for not acquiring more farmland 

Part A. Those in Government Program 

Added Return 
Farming Not Great 

Land Not All I Enough for 
Available Care To Added Work 

Number 67 12 2 

% of Total 81. 7 14.7 2.4 

Part B. Those not in Government Program 

Number 34 3 2 

% of Total 87.2 7.7 5 .1 

Health 
Problem Total 

1 82 

1. 2 100. 0 

0 39 

0. 0 100. 0 
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total labor supply available for farming which is in excess if the level 

of livestock and crops is insufficient to keep the family labor fully 

employed . However, this does not account for the distribution of labor 

used on the home farm. For example , a crop farm has peak labor use 

periods during planting and harvest. Throughout other parts of the 

year the labor, which was used to maximum capacity during planting and 

harvest, is then available for off-farm employment . The breakdown by 

labor quality reveals a differential in off- farm employment . The 

last two columns of Table 8 show that over 40 percent of the re-

spondents worked off- farm during 1968 for an average of 6 weeks. How-

ever, only slightly more than 10 percent of the families have a wife or 

any of their children working off- farm . But the wives and children 

work off-farm for extended periods of time; 20 weeks and 11 weeks, re-

spectively. 

The next two characteristics were designed to detect any emerging 

trends in the management of livestock systems . The first aspect was 

concerned with operators who cared for livestock other than those they 

owned . One could conjecture that excess labor is thus dissipated by 

caring for another's livestock and receiving either monetary or in- kind 

remuneration . Of course, some qualifications must be made. A begin-

ning farmer may tend his landlord's livestock and thus an exchange of 

the tenant's excess labor resource for a parcel of capital, in the form 

of livestock, occurs . In other cases, poor health of the livestock owner 

precludes his caring for his livestock and, therefore, a man with excess 

labor and/or livestock equipment is sought. Apparently, this practice 

is relatively common as over 20 percent of the respondents engaged in 
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such activity . However , this arrangement does not appear to be impor-

tant as gross sales or crop acres in place increase because the beta 

values are not significant ly different from zero . The second character-

istic is the converse of the first . To what extent did the respondents , 

who owned livestock, have others care for these livestock? Evidently 

this type of arrangement is quite rare as less than two percent of the 

sample answered affirmative to the question. 

To ascertain any unused resources in the form of livestock equip-

ment and labor, a question was posed to farm operators that asked how 

much additional livestock could have been cared for with 1968 resources 

of equipment, labor and land. The results of such a question not only 

reflects unused resources, but probably also the preferences of the 

operator since only those enterprises, which the operator deems most 

profitable , given his l ikes and dislikes, would even be considered for 

expansion . The only statistically-significant species of livestock 

which could have been added, as farms grow larger in gross sales, is 

that of feeder cattle. The average number of additional feeder cattle 

which could have been cared for in 1968 is 34 head for the entire sample 

while the average of 40 .7 percent of total respondents who had a non-

zero response was 87 head per farm . One could surmise that the larger 

firms tend to have greater excess capacity; at least the operators of 

these larger firms think they have excess capacity. One could logically 

a r gue that this attitude is necessary for growth to occur . Again , the 

last two columns of Table 8 offer some interesting insights . Beef 

cattle, dairy cattle, sheep and poultry were overwhelmingly rejected as 

activities which could have been expanded. This is deduced from the fact 
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that a high proportion of respondents could not or perhaps would not ex-

pand these enterprises . Only 10.1 percent of the total respondents 

would have more beef cows, only 5 .1 percent would have more dairy cows, 

4.5 percent would have more sheep and 5.6 percent of the total re-

spondents would have more poultry. However, the average number more 

these respondents could have cared for is dramatically increased from 

the sample mean, as Table 8 indicates . Conversely, feeder cattle, feeder 

pigs and sows and gilts have a much greater potential as growth enter-

prises . The respective percent of total respondents adding feeder pigs 

was 28 . 2 and the percent of those adding sows was 26.6 percent. These 

figures are nearly triple the ntnnber of respondents who would have added 

beef cows and over five times greater than those who would have added 

dairy, sheep or poultry. 

E. Constructing Multiple Regression Equations 

The primary purpose in using multiple regress i on was to detect any 

relationship between the two dependent variables, gross sales and crop 

acres in place, and their respective selected independent variables . 

The preceding two sections have presented numerous variables which en-

abled the researcher to make inferences about selected elements of a 

growing firm. In this section, the analysis of the previous two sections 

is brought together with additional data to construct an overall regres-

sion equation. As stated before, working with a large number of inde-

pendent variables, a researcher will many times encounter multicollinear-

ity. An associated predicament is that of a singular X'X matrix which can-

not be inverted . To circumvent these obstacles , two multiple regression 
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analyses were performed . One regression analys is was executed with the 

intercorrelation (r) of all variables reduced to less than .80 . The re-

sults in sections C and D were taken from this regression. To further 

supplement the first regression a stepwise regression algorithm was 

applied to nearly the same variables as were in the first regression. 

However, several pairs of highly correlated variables were allowed in 

the analysis to ascertain which of the two variables added the most to 

the correlation index (R2 ) should either one enter the final equation. 

The purpose of stepwise regression, in oversimplified terms, is to maxi-
2 mize R with a minimum number of variables. Stepwise regression is also 

a tool which enables a researcher to select the most relevant variables 

to be included in the final regression equation; this is particularly 

helpful in this type of study where a large number of variables were 

examined in the initial regression analysis. However, the reader is 

cautioned that the regression equation thus calculated is the best fit 

for the sample, not necessarily the population. 

Table 11 displays the remaining variables which were not presented 

in Sections C and D, while Table 12, Part A and Part B give the ANOV 

tables for the respective dependent variables. These variables relate 

primarily to socio-economic characteristics as well as to several of 

the physical assets of the farm which were not previously examined . As 

noted earlier, this regression restricts the intercorrelation of vari-

ables to r less than .80. The first equation regresses on gross sales 

(1) while the second regresses on crop acres in place (2). The indented 

variables are highly correlated with the variate listed inunediately a-

bove them. Therefore, the indented variables were deleted from the re-
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Table 11. Remaining 
means and 

regression variables, beta values, t - values, 
standard deviations 

Independent Variable 
No . a nd 

Description 
1 

2 

3 
4 
5 
6 
7 

53 
8 

11 
15 
16 

17 
18 
19 
27 
28 
29 
30 
31 
32 
33 
34 

% of gross sales plus misc . farm in-
come which is net farm income 
Coefficient of variation of past 
three years of farm income 
Net farm income f or 1968 
% of gross sales which is crop sales 
% of gross sales which is swine sales 
% of cattle sales which is beef sales 
Acres of cr0pland owned 

Acres owned by respondent 
Crop acres rented in 
Total value of machines used 
Age of respondent 

No. of yrs. respondent has been 
farming 

Adjusted i nheritance 
Unad j us ted inheritance 

Total farm liabilities 
Respondent's last grade of school 
Respondent's No. yrs. of college 
Wife's last grade of school 
Wife ' s no. yrs. of college 
Gross sales plus misc. farm income 
Crop acres in place 
Value of bldgs . owned entirely 
Labor provided by the landlord 
in 1968 

35 Hired labor in 1968 
43 Total value of bldgs . used 
Intercept 1 40507 . 7931 
Intercept 2 = - 6 . 5884 

r 

.98 

. 89 

. 93 

a = variables not included in calculation. 

* == o.005. Significant at a 
** Significant at a = 0.025. 

Dependent Variable 1 : 
Beta 

Value 

xa 

- 3563 . 22 
2 . 4881 

x 
x 
x 

-10.4659 
x 

65.9721 
0 . 1239 > 

- 354 . 9444 

x 
- 0 . 2742 

x 
- 0 . 3424 

244 . 1750 
10085 . 2768 
- 1603 . 1508 

- 549 . 7500 
x 

-6. 4301 
0 . 6727 

-329.5980 

102.7559 
0 . 0080 

t - value 

x 

- 0 . 65** 
3 .44 
x 
x 
x 

-0.02 
x 

0.10 
0 . 27 

- 0 . 83 

x ** 
-1 . 98 

x ** 
2 .42 
0 . 12** 
2. 03 

- 1. 35 
- 0 . 12 

x 
- 0 . 02 

1.42 
- 0.85 

0 . 38 
-0 . 02 

1.31 
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De2endent Variable 2: 
Beta t - value Standard 

Value Mean Deviation 

- 0.5930 -0,93 29 . 79 18.99 

16.9453 1.26 0.51 0.62 
0 . 0019 0.76* 8154 4750 
1.4632 2 . 87 23 . 88 26 . 92 

-0.0815 -0.16 31.18 22.98 
0. 7984 1.81 35.83 29.66 

x x 109 . 26 128.47 
x x 129 . 00 151 
x x * 167.38 144.56 

0.0053 5 . 27 15513 10243 
0.3924 0.38 42.58 8.94 

x x * 18.76 8 . 37 
0 . 0009 2 . 76 10910 27054 

x x * 5835 13219 
0.0012 4.00 21427 29186 
4.1661 0.87 10.87 1. 76 

-10 . 4032 -0 . 86 0.20 o. 71 
2 . 8941 1. 03 10.83 2.86 

-9 . 2506 -1 . 07 0.47 1.02 
-0 . 0001 -0.21 41037 43155 

x x 275 140 
-0.0017 -1.63 9216 12995 

0 . 5238 0.59 2.12 9 .13 

* 5.8889 4.38 6.87 15. 72 
0.0010 1.18 16941 15488 

-0.65 



www.manaraa.com

65 

Table 12 . Regression ANOV ' s with intercorrelations (r) reduced to 
less than . 80 

Part A. 
Dependent Variable: Gross Sales and Miscellaneous Farm Income 

Variation Source DF Mean Square 

Total 171 

Regression 42 3599050000.00 

Residual 131 1305850000.00 

Mult iple R2 = 0.476 

Part B. 

Dependent Variable: Crop Acres in Place 
Variation Source OF Mean Square 

Total 171 

Regression 40 60236.18 

Residual 131 7546.96 

Multiple R2 = 0 . 709 

* Significant at ~ = . 005 

F-ratio 

* 2.79 

F-ratio 

* 7.98 
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gression calculations. 1968 net farm income (3) was the first signifi-

cant variable and, as would be expected, the beta coefficient was 

positive. Since net income is derived from gross sales an increase in 

net income would necessitate a greater gros s sales figure. More 

specifically, ceteris paribus, an increase in net income of one dollar 

means an increase in gross sales of $2 .49 . Other significant variables 

with positive coefficients were total farm liabilities (19) and re-

spondent's number of years of college (28). Every dollar increase of 

liabilities, ceteris paribus, increases gross sales by $ . 34 , while 

every added year of college increases gross sales by $10,148 . This 

latter point has many implications with respect to future education 

of farm operators. The relationship between gross sales and adjusted 

inheritance (17) seems somewhat unclear. The adjusted inheritance vari-

able is significant, but with a negative be ta coefficient indicating 

less inheritance as gross sales increase. Increasing inheritance by 

one dollar means a decrease in gross sales of $.27; everything else 

held constant . However, the reader will note that as crop acres in 

place increase, the adjusted inheritance is significant with a posi-

tive beta coefficient. Apparently inheritance is more prevalent among 

crop farmers, and perhaps concentrated among those who own crop land, 

than it is among those farmers with large sales as in the case of beef 

farms. One could surmise that a larger dollar amount of inheritance is 

in the fonn of l and i;-ather than lives toe k. The r emainder of the var iable ' s 

beta coefficients were not significantly different from zero (~ = . OS) 

which implies gross sales did not increase or decrease as the variates 

increased. Therefore, the means and standard deviations of these 
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variables are of greatest importance . The R2 of this equation (Table 

12, Part A) is 0 . 476, which means over half the variation of gross 

sales has not been explained. 

The second equation with crop acres in place as a dependent 
2 variable enjoyed a somewhat better R (0.709) as Table 12, Part B 

indicates. Table 11 also presents the remaining variables , which 

were surmised to effect crop acres in place, and were not presented 

in Sections C and D. The percent of gross sales which is crop 

sales, variable (4), and the total value of machines used, variab le 

(11), are both positively significant. As the percent of crop sales 

increases by one percent , the crop acres in places is augmented by 

1.46 acres. A dollar expansion of machines used reflects an increase 

in crop acres of only .0052 acres. Again, adjusted inheritance (17) 

and total farm liabilities (19) were significant . In . this case, 

both partial regression coefficients were positive which is indica-

tive of increasing inheritance and liabilities as the number of crop 

acres in place increases. However, a $100 positive increment of in-

heritance would augment crop acres only by .08 of an acre, while a $100 

increase in liabilities means only a .12 acre increase in crop acres 

in place . In addition, hired labor (35) is frequently used in increas-

ing quantities as the ntnnber of crop acres increases. One additional 

week of labor induced a 2.57 increase in crop acres in place. The 

reader will note that all of these one-unit increases are valid only 

with a ceteris paribus assumption. 
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Tables 13 and 14 exhibit the second regression. The stepwise 

regression algorithm selects those variables which have an F-value 

above some specified level . In this situation, 2 . 5 was the specified 

F- value below which variables would no longer be allowed to enter 

the final equation . The algorithm simultaneously attempts to maxi-
2 mize the R . Thus the presentation on Table 13 gives the variable 

added at each iteration as well as the increase in R2 as each var-

iable enters. The last column states the F-level which would pre-

elude that variable from entering the final equation. Several pairs 

of highly-correlated variables were permitted to be considered with 

the intent of finding which of the two were of most value in ex-

plaining the variation of the dependent variable. The reader is 

cautioned that the variable not selected may explain as much, al-

though probably not more, than the variable actually selected. The 

following highly-correlated pairs of variables were allowed in the 

stepwise regression calculations with the respective dependent 

variables: 
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Dependent Variable: 
Gross Sales (1) 

Independent Variable: 

7 Acres of cropland owned 
and 

53 Acres owned by respondent 

12 % value of buildings used 
but not owned 

and 
13 % value of buildings used 

rent-free 

15 Age of respondent 
and 

16 No . of yrs. respondent 
has been farming 

17 Adjusted inher itance 
and 

18 Unadjusted inheritance 

14 % value of machines used 
but not owned 

and 
44 % value of machines used 

69 

r 

.986 

.815 

.890 

. 932 

Dependent Variable : 
Crop Acres in Place (2) 
Independent Variable: 

12 % value of bldgs. used 
but not owned 

and 
13 % value of bldgs. used 

rent-free 

15 Age of respondent 
and 

16 No. of yrs. respondent 
has been farming 

17 Adjusted inheritance 
and 

18 Unadjusted inheritance 

14 % value of machines 
used but not owned 

and 
44 % value of machines 

rent-free .868 used rent-free 

22 No. of harvest acres custom 
hired and 

42 % of crop acres in place 
which were harvest acres hired .884 

21 No . of P-C- S acres custom hired 
and 

41 % of crop acres i n place which 
were P-C-S acres hired .897 

20 No. of preparation acres 
custom hired 

and 
40 % of crop acres in place 

which were preparation acres 
hired .876 
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Table 13. Sununary of stepwise regression algorithm (F-level 2 . 5) 

Step 
No. 

1 
2 
3 

4 
5 
6 
7 
8 

Step 
No. 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 

11 

Part A. 
Dependent Variable: Gross Sales and Miscellaneous I ncome 

19 
3 

46 

43 
18 
14 
28 
44 

11 
35 
26 

20 
19 
22 

5 
18 
12 
54 

4 

Variable Entered 

Total farm liabilities 
Net farm income for 1968 
No . of additional feeder cattle re-

spondent could have cared for 
in 1968 

Total value of buildings used 
Unadjusted inheritance 
% value of machines used but not owned 
Respondents' no . of yrs. of college 
% value of machines used rent-free 

Part B. 
Dependent Variable: Crop Acres in Place 

Variable Entered 

Total value of machines used 
Hired labor in 1968 
Participation in the feed grains program; 

1 = yes and 0 = no 
No. of preparation acres custom hired 
Total farm liabilities 
No . of harvest acres custom hired 
% of gross sales which is swine sales 
Unadjusted inheritance 
% value of buildings used but not owned 
Respondent o:-ms livestock which is 

cared for by someone else; 
1 = yes; 0 == no 

% of gross sales which is crop sales 

Multiple 
R2 

0.199 
0 . 295 

0 . 321 
0 . 342 
0 . 357 
0 . 370 
0.386 
0.405 

Multiple 
R2 

0 . 333 
.453 

0 . 513 
0 . 557 
0 . 587 
0 . 612 
0 . 634 
0 . 650 
0 . 669 

0 . 680 
0 . 688 
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Increase In 
R2 

0.199 
0 . 096 

0.026 
0 . 021 
0 . 015 
0 . 013 
0.016 
0 . 019 

Increase In 
R2 

0 . 333 
0 .120 

0 . 060 
0 . 044 
0 . 031 
0 . 024 
0.022 
0.017 
0 . 019 

0.010 
0.008 

71 

F to Remove 

12. 72 
20.29 

9.68 
5 .65 
4.28 
9. 72 
5 . 22 
5 .11 

F to Remove 

69.14 
29 .17 

24 . 64 
8 . 51 

18 . 78 
5 . 01 
5. 83 

13 . 27 
8 . 93 

7. 79 
4 . 32 

Y1 = 3760.336 + 2 . 714 x3 
- 878 . 088 x14 - o. 449 x18 
+ o . 361 x19 + 8997 . 18 x28 
+ o.444 x43 + 679 . 971 x44 
+ 151.811 x46 

Y2 = 57 . 658 + o . 562 x4 
- 0 .723 x5 + 0 . 006 x11 
+ o . 459 x12 + .002 x18 
+ . 001 x19 + o . 323 x20 
+ o . 289 x22 + 71 . 706 x26 
+ 2.462 x35 - 141 . 51 x54 
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Table 14. Regression ANOV ' s using stepwise algorithms 

Part A. 
Dependent Variable: Gross Sales and Miscellaneous Farm Income 

Variation Sour ce DF Mean Square 

Total 171 

Regression 8 161227952260 . 48 

Residual 163 1162421504. 00 

Multiple R2 = 0 . 405 

Part B. 
Dependent Variable: Crop Acres in Place 

Variation Source DF Mean Square 

Total 

Regression 

Residual 

* 

2 Multiple R = 0 . 688 

Signi ficant at a = . 005 

171 

11 212495.88 

160 6628 . 17 

F- ratio 

* 13 . 87 

F-ratio 

* 32 . 06 
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As could be expected, the stepwise regression equation to ex-

plain gross sales contains the same variables as the preceding e -

quation as well as others (Table 13 , Par t A and Table 14 , Part A). The 

first variable to enter the equation was total farm liabilities, fo l -

lowed by net farm income for 1968. The respective beta values were 

0 . 361 and 2.714. The variables, respondents' years of college , and the 

number of additional feeder cattle the respondent could have cared f or 

in 1968, joined the final equation with the respective beta's of 151.811 

and 8,977 . 18 . Again, each year of college added a substantial amount to 

gross sales; i n this case, $8,997 . The total value of buildings used 

was a plausible addition to the final equation. As gross s a les i ncrease 

one would expect a concomitant increase in building facilities ut ili zed . 

Of t he eight pairs of highly-correlated variables which were allowed 

to enter the equation, only two pairs had any effect on the final r e-

gression equat i on . These were the inheritance variables and the mach ine 

variables . The result of adding the unadjusted inheritance (18) var i-

able was to replace adjusted with unadjusted inheritance. The explana-

tion is quite obvious if one observes the partial correlation coeffi-

cients of these two variables with the dependent variable 

r 1*18 = . 0587 

r l*l8.17 = . 0152 

r 1*17 = .05717 r 17*18 = .9317 

rl*l7.18 = .0069 

After removing t heir res pective common association, unadjusted inheri-

tance (18) is more highly correlated with the dependent variable than is 

adjusted inheritance (17). Therefore, unadjusted inheritance is a bet-

ter predictor of gross sales and ultimately was included in the final 

r egression equation. 
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The second pair of highly-correlated variables, percent value of 

machines used but not owned (14) and percent value of machines used 

rent-free (44), both entered the final equation but with opposite beta 

values, - 878 . 088 and 679.671, respectively. This appears very confus-

ing since these variables were positively correlated . However, the 

partial correlation coefficients again explain the apparent paradox . 

r 1*14 = - 0 .1514 

r 1*44 •14 = 0.0851 

r 1*44 = -0. 0898 r 14*44 = 0.8684 

rl*l4 . 44 = -0.1486 

After removing i ts common association with variable 44, variable 14 is 

still negatively correlated with the dependent variable. But after re-

moving the effect of variable 14, variable 44 is positively correlated 

with the dependent variable. In addition, even after fitting variable 

14 in the regression equation, variable 44 explains enough additional 

variation to be included in the final equation also. Therefore , in-

creasing the percent value of machines used but not owned (14) decreases 

gross sales but if these machines are used rent-free (44) , gross sales 

are increased. 

The second stepwise r egression with crop acres in place as the 

dependent variable is given in Table 13, Part B and Table 14, Part B. 

The first two variables to enter the final equation were total value of 

machines used (11) and hired labor in 1968 (35) . The respect ive beta 

values indicate that a $1 ,000 addition to value of machinery used would 

augment crop acres by 6 acres, while another week of labor would mean 

an i ncrease of 2.46 crop acres in place . Participation in the feed 

grain program (26) would, mathematically, lead to an increas e in crop 

acres in place of 71.706 acres. 
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The two custom services hired variables, total prepar ation-acres 

hired (20) and total harvest-acres hired (22), refer most appropriately 

to the productive serv ices hired analysis of Section C. This inclusion 

in the regression equation is an indication that crop acres in place 

increases concomitantly with custom services in the form of preparation-

acres and harvest- acres. This strategy is perhaps used by farmers in 

response to the peak labor and machine requirements at these two 

points of the crop year. The total farm liabilities var iable (19) 

was present in this final equation j ust as it was in the above 

equation; thus, one could conclude that credit use is crucial as both 

crop acres in place and gross sales increase. The unadjusted i nheritance 

variable (18), replaced the formerly- used adjusted inheritance vari-

able (17) f or the identical reasons stated in the above discussion . 

The percent value of buildings used but not owned (12) enters the 

equat ion with a positive beta value of 0 . 459. Since nearly 60 percent 

of the crop acres in place are rented in, one would assume a large 

number of buildings are included in t his leased acreage, which there-

for e accounts for an increasing percent of unowned buildings used as 

c rop acres in place increase . 

Two other percentage variables are the percent of gross sales 

which is swine sales (5) and percent which is crop sales (4) . An in-

crease of one percent of crop sales reflects a 0 . 562 crop- acreage in-

crease . The percent of swine sales is one of two variables with neg-

ative beta' s . This emphasizes the tenet that livestock farms tend to 

be less extensive, and in this study swine farms appear to be the most 

intensive . A one percent i ncrease in swine sales results in a 0 . 723 
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acre decrease in crop acres. The other negative beta ref ers to those 

operators who own livestock but have others caring for this livestock. 

A dr amatic decrease of 141 . 51 crop acres occurs when this type of 

arrangement is present . 

F. Availability of Resources 

The central concern of this section is resource supply . These 

in the order studied are the land, labor , and credit markets. As 

opposed to the preceding section, this and the following section rely 

on less statistical sophistications and more on a heuristic approach . 

Table 15, the key to succeeding tables, gives frequency distributions 

by gross sales plus miscellaneous farm supply and by crop acres in 

place . Table 15 also gives an indication that the sampling units ap-

preach a normal distribution, although perhaps with a slight s kewness 

to the left 

Table 15. Key to succeeding tables using the growth measures 
Gross Sales Classes N\llllber in Crop Acres in Number in 

1. < $10,000 
2 . $10 , 000- $20,000 
3 . $20 ,000-$30,000 
4. $30,000-$40,000 
5 . $40,000- $50 ,000 
6 . $50 ,000- $60,000 
7. $60,000-$90,000 
8. $90,000- $120 ,000 
9. $120,000-$150,000 

10. > $150,000 
Total 

Each Class Place Classes Each Clas s 
13 1. 
47 2. 
32 3 . 
32 4. 
13 5. 
10 6. 
10 7. 
10 8 

5 
_5 

177 

< 120 
120-200 
200-280 
280- 360 
360-440 
440-520 
520-600 
> 600 

10 
54 
45 
32 
18 
6 
5 
7 

177 
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The availability of the land resource was studied from the vi ew-

point of both seller and buyer. Each respondent was asked the dollar 

amount above the current market price at which he would sell his land 

(Table 16 , Part A.). An equal number of respondents would sell at 

the current price per acre (22 percent) as would never sell (22 percent). 

Also, at $25 and $150 above current market value, a relatively l arge 

percent, 18 . 3 percent and 16.5 percent, respectively, of the respond-

ents would contemplate selling land. Of the 177 in the sample, 109 

respondents are landowners. To add refinement to the above presenta-

tion, the average amount above current market price at which the r e-

spondent would sell is broken down by gross sales (Table 16, Part B.) 

and crop acres in place (Table 16, Part C.). Part B demonstrates a 

large amount of variability in the average dollar amount above current 

market price as one looks at the different sales classes. The high 

is $300 per acre above the current price in category seven while the 

low is $70 per acre above the current price in category eight . In 

Part c, however, as one moves from less than 120 crop acres in place 

to greater than 600 crop acres in place, one finds a decreasing average 

dollar amount above current market prices at which the respondents would 

sell. With the exception of category seven, which has only two obser-

vations, this trend reflects an increasing willingness of farm operators 

to part with owned land. The first category reported an average of 

$258 per acre above the current market price while the sixth and eighth 

categories responded with an average of $66 per acre above the current 

market price at which the respondents would sell an acre of crop land. 
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Table 16. Dis tr i bution of sampling units among alternative selling 
prices of land 

Part A. 
Dollar Amoun t Above Current Market Price at 1.Jhich Respondent 

Would Sell an Acre of Crop Land 
Sell Never 
Now $25 $50 $100 $150 $200 $300 $400 $500 Sell Total 

Ntmlber 24 20 1 3 18 9 11 8 5 24 109 
i.. of 

Total 22 . 0 18 .3 . 9 2 .8 16 . 5 8.3 10.1 7.3 4.6 22.0 100.0 

Part B. 
Di stribution by Gross Sales of Average Dollar Amount Above Cur-
rent Market Prices at Which Respondents Would Sell an Acre of 

Crop Land 
Class Number 
Avrg . $ amt. a-

bove current 
price 

No . selling 
No . selling at 
current prices 
No. never sell-

ing 
No. not land-

owner 
Total 

1 

266 
9 

(1) 

3 

2 3 

167 102 
20 12 

(7) (3) 

9 5 

4 5 

164 233 
17 9 

(5) (1) 

3 1 

6 7 

170 300 
5 5 

(1) (1) 

1 1 

8 9 

70 100 
5 2 

(1) (O) 

0 0 

10 Total 

150 175 
1 65 

(0) (20) 

1 20 

_ l _.1§_ ...11 ll 3 __!± _.!±. _ 5_ 3 _3_ _g 
13 47 32 31 13 10 10 10 5 5 176 

Part C. 
Dis tribut ion by Crop Acres in Place of Average Dollar Amount A-

bove Current Market Price at Which Respondents Would Sell an Acre 
of Crop Land 

Class Number 1 2 3 4 5 6 7 8 Total 
Avrg. $ amt. a-
hove current 
price 258 196 175 126 180 66 400 66 175 

No. selling 6 25 19 17 10 3 2 3 65 
No . selling 
at current 
price (1) (6) (5) (4) (1) (1) (O) (2) (20) 

No. never 
selling 3 8 6 1 3 0 1 2 24 

No. not land 
owner _l 21 _!.2 ..1!t --2. _ 3_ 2 _ 2 _ _fl 

Total 10 54 44 32 18 6 5 7 176 
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Parts 13 and C also contain the distribution by gross sales and by 

crop acres in place of those respondents selling at current prices, 

those respondents who would never sell and those who are not land-

owners. 

An adjunct to selling land is Table 17, where the exit process 

in the sense of plans after selling, is observed. Over 32 percent of 

the people who would sell their land would move to an urban job. An-

other 16.7 would retire and invest the money received in some type of 

stocks outside of agriculture, while 14.3 of the respondents would 

continue to farm by purchasing comparable farmland. The miscellaneous 

categories includes those with no such plans, those who would continue 

to farm through renting and those who would provide custom services 

after selling their land. 

Turning to Table 18 (Part A.) and the buyer's side of the land 

market, the same format is used as above. Thirty percent of the 

operators state that land is available at present prices while 29 per-

cent said land is not available at any price. In regard to this latter 

figure, several interviewers commented that these people often mentioned 

that land in their area had been owned by certain families for years 

and that it would be nearly impossible to purchase any of this closely-

held land. The modal dollar amount above market price at which re-

spondents thought land could be purchased is $100 and for that amount , 

34.7 percent of the respondents indicated land could be purchased. This 

quantity, of course, is only a r ef lection of the respondent's current 

expectations. As before, the average dollar amount is broken down by 

gross sales (Table 15, Part B) and crop acres in place (Table 15, PartC). 
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Table 17 . Distribution of sampling units among different plans 
after selling land 

Plan Ntunber % of Total 

1. Buy better farmland 10 11. 9 

2 . Buy other comparable 
farmland 12 14.3 

3 . Buy cheaper farmland 8 9 . 5 

4. Retire and invest the 
money in stocks 14 16.7 

5 . Move to an urban job 27 32.2 

6. Buy land as an in-
vestment 4 4.8 

7 . Miscellaneous _ 9_ 10.6 

Total 84 100.0 
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'fable 18 . Distribution of sampling units among alternative purchasing 
prices of crop land 

Part A. 
Dollar Amount Above Market Price at Which an Acre of 

Crop Land Can Be Purchased 
Available at Not Available 

Present Pr ices $25 $50 $100 $200 at Any Price Total 

Number 30 12 23 60 19 29 173 
% of 
Total 17.3 6.9 13.3 34 . 7 11.0 16.8 100.0 

Part B. 
Distribution by Gross Sales of Average Amount Above Current 

Market Price at Which Respondents Could Buy an Acre of Crop Land 
Class Number 1 2 3 4 5 6 7 8 9 10 Total 
Avrg. $ amt. a-

bove current 
price 71 83 72 83 90 55 106 45 95 62 78 

Number 7 40 25 25 11 9 8 10 5 4 114 
No . who could 
buy at present 
price (O) (9) (4) (6) (2) (3) (1) (4) (0) (1) (30) 

Not available 
at any price --'± _5 _7 _7 _ 2 _l 2 0 0 l 29 ---
Total 11 45 32 32 13 10 10 10 5 5 173 

Part c. 
Distribution by Crop Acres in Place of Average Amount Above Cur-

rent Market Price at Which Respondents Could Buy an Acre of Crop Land 
Class Number 1 2 3 4 5 6 7 8 Total 
Avrg. $ amt. above 
current price 125 88 88 50 96 45 45 65 78 

Number 5 42 38 28 15 6 4 5 144 
No. who could buy 
a t present 
prices (O) (7) (7) (10) (1) (2) (2) (1) (30) 

Not available at 
any price _2__ __ 8 _J 4 -1. 0 1 2 29 
Total 10 51 44 32 10 6 5 7 173 
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The most striking aspect of these two presentations is the variance of 

the average dollar amount; from $45 per acre to $106 per acre among 

the gross sales classes and from $45 per acre to $125 per acre among 

the crop acres classes. Part B and Part C also give the distribution 

of respondents who believe they could buy land at present prices and 

those who think land is not available at any price. A notable aspect 

is the comparison of the average dollar amount to buy crop land with 

the average dollar amount needed to persuade the landowner to sell as 

given in the previous discussion. The average dollar amount above the 

current market price at which the responding landowners would be en-

ticed to sell is $175 per acre. However, if these same respondents 

were contemplating buying land, they would be willing to offer only 

$78 per acre above the current market price. Therefore, one can conclude 

a certain amount of bargaining is nec essary, and in a competitive market 

desirable, before an agreement between the buyer and seller can be 

reached. 

Another route to gaining control of resources is through leasing. 

Table 19 reveals the current thinking of farmers concerning land 

leasing; both at current cash rent rates and at current crop share rates. 

Table 19. Land availability through leasing 

Is cropland available at 
current cash rent rates? 

% of Total 

Is cropland available at 
current crop share rates ? 

% of Total 

Cash Rent 
Yes No Total 

16 161 
9.0 91.0 

177 
100.0 

Crop Share 
Yes No Total 

13 
7.3 

164 
92. 7 

177 
100.0 
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The opinion of the farmers in most cases was a resounding 11no, 11 land 

is not readily available through leasing . The percent of respondents 

answering no for cash rent rates was 91 percent while the proportion 

of those answering no to crop share rates was 92.7 percent. Of the 16 

who replied that land was available at current cash rates, the current 

average cash rent rate for crop land was $33. 20 per acre. Of the 161 

who could not get crop land at current cash rent rates, 134 said they 

would have to pay an average of $39.82 per acre to get crop land to 

farm. Due to the complexities introduced with leasing by crop share, 

this aspect was given limited treatment. The breakdown by gross sales 

and crop acres in place did not appear to produce any significant in-

sights and, therefore , was not included. 

The focus of the second phase of this section is the labor supply. 

The respondents were questioned as to the farm labor situation in 

their respective areas. Table 20 summarizes the results of this aspect . 

Table 20 . Labor availability 

Is labor available at current 
wages? 

% of Total 

Yes 

14 
8.0 

No 

162 
92.0 

Total 

177 
100.0 

An average of 171 replied that the current wage rate in their respective 

areas was calculated to be $1.65 per hour. When asked what rate of pay 

would be necessary to secure good quality labor, 101 answered with an 

average of $2.47 per hour. Sixty-two respondents were unaccounted for, 
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apparently for two reasons: (1) they misunderstood the question and 

gave the same rate f or both questions, or (2) the conversion factors 

used in the study biased the answers and the rates thus calculated wer e 

the same as given in the first question. In respect to the latter 

point, any monthly rates, housing, food, etc., were converted to an 

hourly basis . The monthly wage was based on 250 hours per month . 

Any "extras" per month in the form of housing, food, etc. were given an 

additional value o( $100 per month. 

The final phase of this section deals with credit in general and 

financing problems in particular. Table 21, Part A condenses much 

of the data into an understandable form. The fact that interest rates 

were higher than average was the answer given most frequently (37) as 

a financing problem. Higher than average (22) security requirements and 

unreasonable repayment terms (11) were the next most frequent financing 

problems . However, the number of respondents experiencing these prob-

lems were not overwhelming. Because more than one reason can be 

checked by any one respondent, the totals of Table 21 inflate the num-

ber of respondents experiencing financing problems. The firs t line 

under total gives the true number of respondents with credit restrictions 

as well as the respective percents of total respondents. Only 8.5 per-

cent of the respondents experienced machinery and/or equipment credit 

problems. Merely 5.6 percent of the respondents had difficulties with 

feed, fertilizer, etc., financing and the same percentage of the re-

spondents had problems with land financing. Livestock financing posed 

a problem for 7.3 percent of the respondents. Apparently very few farm 
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operators are hindered by credit restraints. Part B of Table 21 sum-

marizes the responses about credit availability. Even though the 

question is perhaps "ego-loaded," only 4 percent of the total stated 

any apprehension about lending institutions providing them with ade-

quate credit. 

G. Internal Restraints 

Another barrier to firm growth, particularly in the agricultural 

firm, is that of internal restrictions . This aspect of management is 

perhaps more psychologically-based than economically-oriented. How-

ever, as in many sciences, human behavior is a real var iable and must 

eventually be reckoned with. The farm operators were asked to evaluate 

and quantify their personal restraints as to crop acres, hired labor, 

livestock and credit use. The answers represent only their present 

thinking based upon past experiences and c urrent expectations. The 

quantities expressed are proposed only as first approximations and the 

numbers in the tables should be viewed as s uch, but the overall in-

clination of data is of greatest consequence. 

The respondents were questioned as to whether they had any per-

sonal limits to crop acres and if so, what this personal limit was. Of 

the 176 respondents, 94.9 percent revealed they did have a personal 

limit to the number of crop acres they would farm. Table 22 expresses 

the quantities involved in the second question in tabular form by de -

signating the average personal limit by gross sales and crop acres in 

place . Both of the growth measures indicate that farm operators have a 

larger personal limit as the farm increases in gross sales or in crop 
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acres in place . The gross sales classification exhibits a low average 

personal limit of 429 crop acres among farmers with less than $10 , 000 

in gross sales, whereas the peak average personal limit is 850 crop 

acres which is reached at $50 ,000-$60 , 000 gross sales . The crop acres 

in place distribution of personal limits is more variable , and ranges 

from an average of 384 crop acres to 1, 008 crop acres. The average 

for the entire sample is 544 acr es, which is approximately double the 

present per farm crop acreage. The fourth columrs in Table 22 indicates 

the difference between the crop acres currently being farmed and the 

personal limit. A widening gap or difference as crop acres or gross 

sales increase would indicate a lessening internal r estraint and vice 

versa . Neither of the two growth measures has a pronounced increasing 

or decreasing gap . The average gap for the sample is 275 acres, which 

seems to preclude any internal restraint in crop acres operated. More 

precisely , the farmers are willing to double the average size of farm in 

acres, given sufficient machinery and labor to care for the additional 

acres. 

Tables 23 and 24 sununarize the labor restraints, distribution of 

restraints and the comparison between present and maximtllll labor use re-

spec tively . A fairly high pr opor tion (89.2 percent) of ~espondents ex-

pressed having a personal limit on hired labor. Table 23 illustrates a 

cogent point : nearly 40 percent of the respondents would never hire a 

f ul l- time hired man while almost another 40 percent would employ only one 

full-time hired man. This fact is reflected in Table 24 where the average 

personal limit of hired men is exemplified. The average limit for all re-

spondents is 48 weeks; where a full-time hired man represents 52 weeks of 
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Table 23. Number of full - time hired men respondents would employ 

Maximum Number of Hired Men Respondents Would Hire 
0 1 2 3 4 5 Over 5 Total 

Number 60 63 24 4 2 0 2 155 
% of total 38.7 40.6 15 . 5 2 . 6 1.3 0 1 . 3 100 . 0 

labor per year. The fourth column of the gross sales and acres in place 

classification depic t the average difference between present labor use 

and the personal limit. The fourth col umn of the crop acres in place 

classification exhibits a large amount of variation , from 93 weeks to 

24 weeks, whereas the gr oss sales classification indicates a higher 

willingness to hire more l abor i n the center of the distribution 

($30,000- $60 , 000 categories) and less of a desire to hire additional 

labor near the tails of the distribution . 

Next in the sequence of internal restraints, consideration is 

given to the livestock sector . A large percentage of operators 

(91.5 percent) indicated a personal limit with respect to this point . 

Table 25 offers numerous insights into the thinking of farmers . The 

breakdown by gross sales and acres in place protrays much variation with-

in each livestock category . The large variation in the crop acres in 

place classification is especially noticeable. This is perhaps due to 

a tenuous relationship between crop acres farmed and livestock numbers . 

The gross sales measure appear s to delineate at leas t probable trends as 

gros s sales increase . Disregarding the $90 , 000- $120 , 000 bracket feeder 

cattle seem to be coming under an internal restraint; the same holds 
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true for beef cows where .farmers in the group with the smallest amoun t 

of sales would increase herd-size by 55 head while the largest cate-

gory would have no beef cows . Notwithstanding within variation , 

comparisons between the livestock classes proffers several insights. 

Observing the average total line, the reader will note several 

plateaus or differences between present practice and the maximum pri-

vate limit . For example, respondents would add an average of another 

188 head of feeder cattle, 34 head of sows and gilts, 320 head of 

feeder pigs, an·d 30 beef cows per farm before reaching their expr~ssed 

personal limit. Meanwhile, these operators would decrease the number 

of dairy cows by 2 head per farm , increase sheep by only 6 head per 

farm, and increase poultry by 162 head per farm. If Table 25 can be 

interpreted as the livestock species in which growth will occur , one 

can surmise that feeder cattle and feeder pigs, accompanied by a con-

comitant increase in sows and gilts, have the greatest growth potential. 

Conversely, dairy cows, sheep, and to a lesser extent, poultry apparent-

ly are less desirable expansion enterprises . In order that the 

quantities in Table 25 truly reflect the operator ' s own preferences, 

those operators who cared for someone else ' s livestock were excluded 

from the calculations. 

Table 26 presents the fina l phase of the internal restraints sec tion 

and deals with attitudes toward credit use. A very high proportion 

(91 . 5 percent) of the respondents expressed a personal limit to liabili-

ties . As opposed to the limit on livestock, the personal limit on 

credit varies relatively little as gross sales and crop acres in place 

increase. Both growth measures, crop acres in place and gross sales , 
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indicate an increasing willingness to accept larger amounts of liability 

as the firm increases in size in gros s sales and crop acres . As gros s 

sales increase from less than $10,000 to $120, 000- $150,000 the per-

sonal limit on liability increases from $33,923 to $250,000. This is a 

fairly continuous trend with the exception of the $60 , 000- $90,000 

bracket . As crop acres increase the personal limit on liability in-

creas es from a low of $34,167 at less than 120 acres, to $154 , 000 at 

the 440-520 acre bracket and then decreases again in the last two 

categories of 520-600 acres and greater than 600 acres. Both coll.llilns 4 

indicate the gap between liabilities as of December 31, 1968 and the 

respondent's personal limit . This gap appears to be increasing, particu-

larly as gross sales increase. By subtracting column 4 from column 3 

one can approximate the average present level of liabilities per farm . 

Doing so for the first category of gross sales and crop acres, one finds 

that the present level of borrowing is $7313 per farm and $6990 per 

farm respectively . Therefore, the respondents state their aver age per-

sonal limit as $33,923 and $34,167, respectively, for gross sales and 

crop acres, but are currently only borrowing approximately $7,000. 

Therefore, these operators are operating well below their personal 

limit or, perhaps, external rationing is a factor . Nevertheless, one 

can conclude that the larger farms, particularly in gross sales , tend 

to be more willing to use more credit than the smaller firms. 



www.manaraa.com

95 

VI. SUMMARY AND CONCLUSION 

Income variation over the past three years did not affect the 

majority of farm characteris t ics in 1968. Since orthogonal compari-

sons are needed to ascertain which of the treatment means are signifi-

cantly different from the others, one can only conjecture as to those 

t r eatments which are different from others. Even so, the primary ob-

jective was accomplished; to find if different levels of income vari-

ation modified the farm operation in 1968 and t hus the growth process 

of the firm . Only two characteristics, respondents' off-farm employ-

ment and the total value of all buildings used, had treatment means 

which were significantly different over the four classes of variation. 

Off-farm employment is much higher (13 .71 weeks) in the fourth treat-

ment which has the highest variation . It seems quite plausible that 

a tremendous drop in net farm income during 1966 or 1967 would en-

courage off-farm employment. The large change in net farm income could 

not have occurred in 1968 as this variable mean was not significantly 

different f rom the other treatment means in 1968. In addition, this 

work off the farm does not result in a significant increase in total 

net family income. Therefore, if it is assumed that this off-farm 

labor r eceives some type of remuneration, the added gross income is off-

set by some added expense. The other characteristic which was signifi-

cant over the four treatments was total value of buildings used. Ap-

parently the farms with the lowest variation of income, treatments one 

and two, use much less building facilities than treatments three and four 

with higher net income variation. 
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Some significant differences were found between the following types 

of farms : beef farms, crop farms, swine farms and other farms . Gross 

sales plus miscellaneous farm income was over twice as large on beef 

farms as it was on any of the other farm types. This reflects a high 

turnover of capital on beef farms. However, the percent of gross sales 

which is net income (21.6 percent) is the lowest among beef farms. The 

swine farms tend to have less intensive units (249.3 acres in place 

average) than do crop farms (384.4 acres in place average) and the 

beef farms (350.7 acres in place average). Another significant vari-

able was participation in the feed grain program. Crop farms tend to 

have more incentive to join the feed grain program than do livestock 

farms. The final characteristic which differed between farm types was 

respondents ' labor used off the farm. Crop farmers worked off the 

farm an average of 6.6 weeks, while livestock farmers on beef farms, 

swine farms and other farms, averaged from 1.5 weeks to 2 . 6 weeks off 

the farm in 1968. This appears to be due to the different distributions 

of labor requirements. 

The purchasing of productive services rather than owning resources 

is dependent upon the type of productive service being used . For ex-

ample, renting in land i s a fairly common occurrence with nearly 60 per-

cent of the crop acres per farm being unowned, while only 9.4 percent of 

the machines used are not owned. However, land leased from someone else 

does not increase as crop acres in place increase or as gross sales 

increase, while increasing the value of machines used and not owned 

causes a decrease in crop acres in place. The high cost of purchasing 

farmland might be the cause of the large proportion of the farmers leas-
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ing land from others . Leasing machines from others is not prevalent 

due, perhaps, to the availability of custom operators . As crop acres 

in place increase the number of prepar ation acres and harvest acres 

incr ease. However, the percent of crop acres in place which were prep-

aration acres hired and the percent of crop acres in place which were 

harvest acres hired does not affect crop acres in place or gross 

sales. Therefore, hiring custom services increases absolutely, but 

not relatively, as the dependent variable, crop acres in place, is 

allowed to increase. 

The average percent value of buildings used but not owned , 45.0 

percent, is probably the result of renting in a large proportion of 

crop land . The 25 . 3 percent average of equipment used and not owned is 

also a result of renting in a high percent of acres. The percent value 

of machine and buildings used rent-free indicates the extent of inter-

family and close-neighbor lending of machines and buildings. Since re-

muneration for buildings, in this study, does not occur if only a 

crop s hare l ease is in effect, the percent value of buildings used r ent-

free may be inflated . The thousand-dollar days calculation to find the 

extent of machines leased, indicated that this practice is concentrated 

in the $20,000- $30,000 bracket of gross sales and the 280-360 acre 

bracket of crop acres in place. 

Unused resources were hypothesized to exist on a particular farm 

when the operator did custom services for others , rented out crop land, 

could have cared for additional crop acr es, the respondent, wife or 

children worked off the farm, the respondent cared for someone else ' s 

livestock, or the respondent could have cared for more livestock in 1968 . 
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None of the regression equations detected a positive or negative re-

lat ion between the independent and dependent variables with the exception 

of the positive relationship between gros s sales and the number of 

feeder cattle which could have been c ared for. The simultaneous anal -

ysis was to look at the proportion of the sample which gave 

zero replies to these questions. Over 30 percent of the respondents 

did custom harvesting for others. Near ly 90 percent of the total 

sample indicated they could have farmed more crop land in 1968 while 

70 percent of the respondents participated in the feed grains program, 

which left some formerly-used labor and machines in excess . However, 

the farm operators indicated t hat a barrier to adding more acres was 

present in the form of additional land not being available. A sub-

stantial proportion (41 .8 per cent ) of the respondents worked off the 

farm for an average of 6 weeks in 1968. Over 20.3 percent of the total 

sample was caring for livestock they did not own. The last category 

of unused resources , livestock , revealed the preferences of farmers 

for the species of livestock whose production they would expand. Feeder 

cattle, sows and gilts and feeder pigs were the areas in which ex-

pansion could have taken p lace . Therefore, this type of analysis re-

flects a definite potential for growth as long as these unused resources 

exist. 

Significant variables positively re lated to gross sales were net 

farm income, total farm liabilities and the respondent's number of years 

of college. A significant negative relation was found between gross 

sales and adjusted inheritance. Inheritance is not a factor in increas -

ing one's gross sales in farming. The significant variables which were 
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positively related to crop acres in place were the percent of gross 

sales which were crop sales, total value of machines used, total farm 

liabilities, adjusted inheritance and finally, the total value of 

buildings used. The intercept term (- 6 . 5884) of crop acre in place 

indicates that if all the variab les were zero, no crop acres in place 

would be possible. However, the gross sales intercept ($40,507 .79) 

is indicative of a rather poor predictive model for gross sales has 

been explained . The crop acres in place equation resulted in a much 

higher R2 ; namely, 0.709. The stepwise regression narrowed the number 
2 of variables in each equation to workable proportions . The R of 

each equation was near that given for the normal regression , but the 

number of variables were reduced by 34 variables in the first equation 

and r educed by 29 variables in the second equation. 

The lack of available resources is conceivably a monumental bar-

rier to growth for many farms. Gaining control of resources , or more 

precisely, the productive services of resources is a necessary condition 

for growth. The land market apparently is kept quite competitive by 

farmers themselves. The respondents indicated they would sell an acre 

of their crop land only if they received an average of $175 above the 

current market price, but they would give only $78 per acre above the 

current market price when buying land. The investigation on gaining 

control of land resources through leasing showed that only 9 . 0 percent 

of the respondents could get crop land at current cash rent rates, and 

only 7 . 3 percent of the respondents indicated they could acquire crop 

land at current crop share rates. Those respondents who could not ac-
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quire crop land at current cash rent rates said they would have 

to pay an additional $6.62 per acre on the average to acquire such 

crop land . 

Labor was also unavilable at current rates according to the re-

spondents. They thought that $2.47 per hour would be necessary to 

attract good quality labor, whereas farmers were presently paying an 

average of $1 . 65 per hour. The final external restraint of growth 

studied was that of capital in the form of credit. Credit was the 

least-limiting resource examined. Only 8.5 percent of the respondents 

noted any restriction on machinery and / or equipment financing, 5 . 6 

percent had problems with operating capital, 5.6 percent were hampered 

with securing land financing and only 7.3 percent had problems with 

livestock financing. This analysis is perhaps one indication that 

capital in the form of credit is a much easier resource to gain control 

of than is land or labor . This conclusion seems to support movement 

toward a capital-intensive agriculture rather than a labor-intensive 

industry . 

The final selected element in the growth of the farm-firm was that 

of internal restraints . This aspect of the study is within the realm 

of pe r s onal goals, personal management problems and internal credit 

rationing of farm operators. The personal limit on acres averaged 

nearly twice the present per farm crop acreage. This indicates at least 

a willingness, if not a desire of farm operators, to increase their farm 

acreage. Operators of the larger farms indicated a larger personal limit 

than did those from smaller farms in terms of both gross sales and crop 

acres i n place. 
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Respondents in general revealed an aversion to hiring large amounts 

of labor. Nearly 40 percent of them would not hire a full-time hired 

man, while 40.6 percent would hire only one full-ti.me hired man. This 

would seem to show an internal or psychological restraint in dealing 

with hired labor. The internal restraint on livestock analysis resulted 

in conclusions similar to those concerning unused resources. Feeder 

cattle, feeder pigs, sows and gilts and to a lesser extent, beef cows , 

are potential growth activities as indicated by the difference between 

the December 31, 1968 inventory and the stated limit of the respondent. 

Conversely, dairy cows and sheep appear to be in for a period of de-

clining activity. 

Internal credit restraints , on the average, do not appear to be 

severely limiting . The average limit to liabilities was $69 ,157 while 

the difference between liabilities as of December 31, 1960 and the 

stated personal limit was $50,240. This indicates, on the average, 

that farmers are willing to more than double their present liabilities 

($21,427) if the opportunity arises. As farms grow larger in gross 

sales and acres in place, the operators specified a larger personal 

1 imit on credit. 
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lX. APPENDIX A: PRICES USED FOR GROSS SALES 

Hay $ 19.30/ton 

Corn 1. 01/bushel 

Oats • 65/bushel 

Wheat 1. 2 9 /bus he 1 

Soy Beans 2 .49 /bushel 

Popcorn 2.60/hundred weight 

Straw • 50/bale 

Whole Milk 4.45/hundred weight 

Butterfat .66/pound 

Wool .34/pound 

Sweetcorn 25.50/ton 
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X. APPENDIX B. PROCEDURE FOR ADJUSTED INHERITANCE 

A. Consumer Price Index 

For Use on Money Inherited 

Procedure: 

Multiply money inheritance by the appropriate factor listed for 
each year in which the inheritance was received. Then find 4% of or-
iginal inheritance and multiply this figure by the number of years 
ago the inheritance was received . Then add this figure to that amount 
calculated in the fir st sentence. 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

47 .8 
120.9 
48.3 
120.9 
50.0 
120.9 

49 . 1 
120 . 9 
48 . 4 
120. 9 
48.8 
120.9 
51. 3 
120 . 9 
56 . 8 
120.9 
60 . 3 
120.9 
61.3 
120 . 9 
62 . 7 
120.9 
68.0 
120.9 
77 .8 
120.9 
83 . 8 
120.9 

= .395 

= .399 

.413 

= .406 

.400 

= . 404 

= .424 

= . 470 

= .499 

= .507 

= . 519 

= . 562 

= .643 

= .693 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

83 . 0 
120.9 
83.8 
120.9 

90.5 
120.9 
92 . 5 
120 . 9 
93.2 
120.9 
93.6 
120.9 
93.3 
120 . 9 
94 . 7 
120 . 9 
98 . 0 
120.9 
100.7 
120.9 
101.5 
120.9 
103.1 
120.9 
104 . 2 
120.9 
105.4 
120.9 

= .686 

= .693 

= .748 

. 765 

= • 771 

= • 774 

= • 772 

.783 

.810 

.833 

= .839 

= .853 

.862 

= .872 
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6 ·on 8961 000·1 = 6 ·on 
6"0Zl l961 Z96" = C"911 
6"0Zl 9961 <;£6" = 1·cn 
6"0Zl <;961 606" 6°601 
6 ·on 17961 1769" = 1"801 
6 ·on £961 z99· = l"901 

LOT 
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B. Land Index Values 

For Use on Land Inherited 

Procedure: 

Multiply total value of land inherited by the below-appropriate 
fac tor. Then multiply original total value by 4%, and multiply this 
figure by the number of years since inheritance occurred. Add this 
figure to the value obtained in the first sentence. 

Section 1. North Central Grain Reporting Region 

1935 5.22 1952 1.84 
1936 5.07 1953 1. 79 
1937 4. 92 1954 1. 77 
1938 4. 77 1955 1. 71 
1939 4.62 1956 1.65 
1940 4.47 1957 1.59 
1941 4.32 1958 1.53 
1942 4.01 1959 1.50 
1943 3.70 1960 1.61 
1944 3.39 1961 1.60 
1945 3.08 1962 1.56 
1946 2 . 77 1963 1.49 
1947 2.46 1964 1.40 
1948 2 . 15 1965 1.27 
1949 1.84 1966 1.11 
1950 1.91 1967 1.03 
1951 1.87 1968 1.00 
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Section 2. Western Livestock Reporting Region 

1935 5 . 10 1952 1. 73 
1936 4.95 1953 1. 72 
1937 4.80 1954 1. 71 
1938 4.65 1955 1.66 
1939 4.50 1956 1.61 
1940 4.35 1957 1.57 
1941 4.20 1958 1.54 
1942 3 . 89 1959 1.50 
1943 3 . 58 1960 1.60 
1944 3 . 27 1961 1.57 
1945 2 . 96 1962 1.53 
1946 2.65 1963 1.45 
1947 2.34 1964 1.37 
1948 2 . 03 1965 1.25 
1949 1. 72 1966 1.11 
1950 1. 75 1967 1.03 
1951 1. 74 1968 1.00 
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Section 3. Eastern Livestock Reporting Region 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 

5.08 
4. 93 
4.78 
4.63 
4.48 
4.33 
4.18 
3.89 
3.60 
3.31 
3.02 
2.73 
2.44 
2 .15 
1. 90 
1.87 
1.84 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

1.81 
1.80 
1. 79 
1.69 
1.59 
1.49 
1.48 
1.45 
1.52 
1.54 
1.51 
1.48 
1.41 
1. 28 
1.15 
1.02 
1.00 
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XI. APPENDIX C: COPY OF SCHEDULE USED 

IN CONDUCT ING SURVEY 
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CAPITAL USE IN FARMING AND ITS ROLE IN GROWTH OF THE FARM FIRM 

unty~~~~~--~~~~-----~ Interviewer~~~--~---------
g . No . Date~--~--------------~ 
H. No~·-...,-~--~-~--~~----
spondent 1 s Name~--~~--~~~~ 

Address~~~~---~~-~ 

l. Qua ] L( i c ttL Lon Cr ltt'r la 
1 Di d you or anyonu e l se living here have ;my t·rops i n 1968'? Yes No _ _ _ 

Any l i ves toc k io 1968? Ye s No ---(Terminat e the int erv Lew i f bo t h respon:w s arc "no" . ) 
2 Wer e you t he oper ator or one of the opera t ors of a farm in 1968? Ye s No 

(Termina t e i nterview i f answer is "no" or i f operator i s f emale .) 
3 Acres in place in 1968 

(a ) How many acres of land did you own i n 19687 ---------- - -----~ _____ acr es . 
(b) How many acres did you rent f rom others or work on s hares 

for o t hers in 1968? ---------- - ------------------------- - - - -_____ _ acr es . 
(c ) How many acres of farm land di d you operate f or other s as a 

hired manager in 19687 ----- --- - -- - --------- ---- - ----------- acr e s . 
(d ) How many acr e s did you r ent to other s , i nc luding land wor ked 

on s hares f or you in 19687 ----- ---- ------------------------ acres . 
NOTE 1: Adding acr es owned and acre s rented from other s , then 

s ubtracting acre s ren t e d to othe rs we ge t acr es i n pl ace; 
tha t is t (a ) plus (b ) minus (d) equals acr es in place . 
I f hired manager, (c ) minus (d ) equals acres i n p l ace . 

NOTE 2 : If a person owns land or r ents l and from other s and a l s o ac t s 
as a hired managert check to see if a person ope r a t es 2 farms . 

(e) (Interv iewer : Compute acres in plac e) ac r es i n p lac <· i n 1968 . 
(Terminate int erview if l e ss than 80 acre s ) 

4 Have you ope rated a farm continuous l y s i nce January 1, 1968? Yes No __ _ 

5 

6 

7 

.8 

(Terminate interview if " no" ) 
Wha t is your age? ------ years . (Te rminate int erview if r e spondent i s over 55 . ) 

Ar e you a part ner in t he ownership of your farm l and and buildings so it i s not 
possible to s ay which acre s or which buildings are yours and which ones be l ong 
t o some o t he r partner? Yes No (Terminate int erview if answer is " yes".) 
Ar e you in a f ar m corporation and , theref ore, a s t ockholder o f s hares ln tld s far in 
business? Ye s No (Terminat e In t erview i( answer ls ''yes " . ) 
What percent of your £amily net income i n 1968 cam~ from : 
Wages ____ _ Rer t Farm Profits pl us Goverrunent Payme nts 
Other (specif y) 

~---~----~~--~ 
(Total s houlc.l equal 100 pe r cent. 

if f arm pr of its pluR governmen t paymeti t s a r e not over ) 0'1.,. ) minate i nterview 
Ter -

. ~ Did you de cide or he lp to dec ide what c r op:; were grown on the above ( arm in 1968'? 
Yes No ---

. 10 If livestock were r a ised or fed on the above farm in 1968 , did you decide or 
help t o decide when and wher e these lives t ock were sold? Ye s No ---(Terminat e i nterview if answer is "no"' to both 1 . 9 and 1 . 10 . ) 

ASK AT ALL H<XTSEHOLDS : 

ll Did anyone el se l i vi ng here have any cr ops or l i vestock in 1968 (separ ate f r om 
your s)? Yes No 
(If' yes , compl ete sepa_r_a_t _e b l ue form etc . for this per son) 
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CAPITAL USE IN FARM.ING AND ITS ROLE IN GROWTH OF THE FARM FIRM 
nty _______________ _ Interviewer ___________ ~ 

. No·---------~----~ 
Date _______________ ~ 

• No. 
pon<lent' s Name _________ _ 

.) 

) 

i) 

.) 

i) 

•) 

') 

I) 

>) 

>) 

_) 

! ) 

Address 
2 . C:crncnd l.nlonnutlon 

Arc you marr ie<l? Y<!S No __ _ 

I. am now going to ask for some ln(ormatlon about each member or your l1tHtl'Jl'llold 
an<l his l~<l ucation. We 'l l begin by listing the members o( your how; hold ln 1(168 . 

1968 Household 
Members 

Respondent 

Age 

xxx 

Last Grade of 
School 

l d Comp ett! 

In what year did you begin operating a farm? 

Years of 
College or 
E i l •,qu va ent 

-------

IJo you cluirn 
thes e people as 
d d epcn t.:nts 
Yes No 

xxx 

Have you been operating a farm continuously since you began to farm? Yes ---No (If no : ) Specify the years during which you were not farming . 

Did you receive any inheritance or large gifts (over $ 1000) since you started 

-

farming? Yes No (If yes :) We would like you to indicate when you rccl'ivPd 
this inheritance or gift and the approximate t otal value at that time . (Wl' urc 
intere sted only in the total, therefore, a breakdown Is n0cessar y only ~s 11 con-
vemience i n finding the total.) 

Item 
(MonPy, Land, e t c. ) Yl•llr Hi·cefve<l Vul u1 • thl'n 
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3 . Assets : Kind, Number and Value 
I am now going t o be asking you fairly de t ailed i nformatiou 011 your land, buiJdLn)',s , 

machinery , equipment, livestock and suppl ies . We will begin with l and and try to nrrivl' 
at a value for it as of the e nd of 1968 . We ' ll fi r st consider thl' land you own and tlil'n 
any you rent . 
3 .1 Land Acres and Valuation as of December 31, 1968 

3. 1. 1 Land Owned 
Let us start off by l isting t he 

1) Crop acr es (acres tilled 
including rotation 
pastures vand hayland) 

2) Permanent Pasture Acres 
3) House & building lots , 

lanes , feed lots , and 
waste acres, e tc. 

4 ) Other Acr es Harves t ed 

Acres 
Owned 

(prairie land , orchards,et_c_.~)~-

5) 1otal Acres Owned 
(Matc h with 1. 3- a ) 

total acres 
Per Acre 
Va l ue of 
This Owned 
Land 

xxx 

J .1. 2 Land Rented or Leased fr om Someone 

you and /or your wife 
Farm Acres You 
Own that were 
Rented to OthL"rs 
in 1968 

own . 
Per Acre 
Value o( Owned 
and Rentl•tl-
Out LanJ 

xxx 
(Mate: It w ltl1 l. 3- d) 

How many total acres , crop acres , pasture acres or miscellaneous acres did 
you r ent f rom someone in 1968? 

1) Crop Acres 
2) Permanent Pasture Acres 
3) House & buildings lot s , 

lanes , f eedlots , and 
waste acres , e tc . 

4 ) Other Acres Har vested 
5) 1otal Acres Rent:e d i n 

(Match with 1. 3-b) 

Acres 
You 
Rente d 

Per Acre 
Value of 
This Rented 
Land 

xxx 
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.2 Number, Kind and Market Value of Farm Bulldlngti as of Dccl' lllber J l, l9bB 
3.2 .1 Farm Buildings Owned 

3.2 .1.1 Now I need to list all the farm buildingti you own and the ir market 
value. This list should include any hou ses and buildings you prov ldc 
for hired labor and tenants but not your personal residence or garage 
or other non-farm buildings. If you and someone e ls e own any 
buildings on shares, please tell me which ones a nd what percentage 

(1) 

(2) 

( 3) 

(4 ) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

of it you own. (To interviewer: age , depreciation schedule and in-
surance may be helpful guidelines in securing tlt e value of buildings . 
Do not include non-farm buildings such as personal rcsidenc:c and 
garage; but do include houses and buildingH (or hired labor and tl'11<.1n t s. ) 

Buildings (description or 
types; i . e . barn , bin, 
garage, loafing s hed, etc. ) 

Average 
Market 
Value 

Total 
Market 
Val uc· 

l«~s pl'c: Llv<' Shun· 
('X.) 

if partly owned 

J . 2 . 2 Farm Rulldings Rented and/or Used 

(1) 

( 2 ) 

(3) 

(4) 

(5) 

Now please t ell me what farm buildings you rented f rom someone else in 1968, 
or used rent-free in 1968, anc.J the market value of each. 

B ildi u n g tvoe Market Value Re nt Paid 

Yes No 
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3 Number, Kind and Market .Value of Farm Mac..:hinery and Equipment as o ( 12/31/61:! . 
3 . 3 . 1 Mach i ne r y Owned or Machinery Used but not Rented 

• Tr 
(1) 
( 2 ) 
(J) 
(4) 
(5) 

• Se 
(1) 
(2) 
(3) 

. Se 
(1) 
(2) 
(3) 

. Tr 
(1) 
(2 ) 
(J) 
(4) 
(5) 

I now need to list the various kind:; of farm machinery and equipmen t you 
own or use and get f r om you what you think is a fair market value o f ench . 
If you and someone e l se own any machiner y on shares please tell me wh i ch ones 
and what percentage of it you own . (Machine r y which you use but do not own 
will have a zero % share . ) (To i nterviewer: If marke L val ue seems diff i cult 
to determine , ask for age and size , o lhe rwise disregard those columns :ind 
fill out only market value and responJen t ' s share.) 

3.3.1.1 

Self- Powered Machines 
Brand or Make 

actors 

lf-Propelled Combines 

lf - Prope lled Corn Pickers 

ucks 

Ave x:age 
Market 
v l a UC 

Total 
M.arkl't 
v 1 8 Ul' 

f[ partl y OWO(.' d 

Size g i v 1• tile: r es-
! t I J pon1 c 11 · 8 s 1arL' . .. 

HP . 

Width 

No . Rows 

Tons 

. Pi 
(1) 
(2) 

ck-ups Tons 

. Se 

(1) 
(2 ) 

. Se 
(1) 
(2 ) 

. Ot 
(1 ) 
(2 ) 
(3 ) 
(4) 
(5 ) 

lf-Propelled Forage 
Choppers 

lf-Propelled Windrowers 

hers Sel f - Powered Machines 

No . Rows 

Width 

Specify 

' - ·· 
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Non-Se l f -Powered Machines as of 12/31/68 

Brand or Make 

St 
1) 
2) 

alk-cutte r 

'sk 

) 

hydrous Applicator 

isel Plow 

lows 

i:rows 

anters (with attachments) 

sters (with attachment s ) 

Cu ltivators 
:1) 
:2 ) 

Dr 
:1) 
:z) 

ills 

wers Mo 
'. l ) 
'. 2) 
Ra kes 

'.l ) 
'.2 ) . 

l e rs 

(Grass a nd Gra i n) 

Average 
Market 

1 Va u c 

Total 
Market 

1 Va ue 
Size 

Width 

Width 

Width 

3ottoms 

Wid t h 

No . Rows 

No . Rows 

No . Rows 

Width 

Width 

Width 

Age 
(f partly owned 
give the r cs -

d h '{. non en t s s are . . 
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Aver.:ige 
Market Size Age 

If p:ir t] y owned 
give the n• s -

Valu e 

To tal 
Market 

1 Va ue d t ' SI arc ·x .DOO en s I .. 
• Wagons, Trailers , Feed Wagons, 

Flatbeds and llayracks 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

. Forng<..• Clioppc.•ra No . How:; 
(l) 
(2) 

. Rotary llocs w i<l th 
(1) 
(2) 

. Manure Spreaders 
(1) 
(2) 

:. Corn Pickers No . Rows 
(1) 
(2) 

' · Picker -Sheller No . Rows 
(1) 
( 2) 

I . Comb lncs Wi<ltla 
( 1) 
(2) 

. Spr ayers Wl c.llh 

<l) 
(2) 

. Other Non- Self- Powered Field 
Machines (e . g . haying equipment, 
Excluding Tools and Small Equipment 

(1) 
(2) 
(3) 
(4) 
(5) 

3 . 3. 2 Machines r ented or l eased from others Jn 1968 . 
I will now need a l ist of any [arm much in<' R you rented or lcasC"d Crom othvrs 
i n 1966 and the fair market valuc of ('UC'h. (To i ntvrvi ewt•r: Jo: xc 1ud1• <' llS t om 
machines where t he m<.1c.:hlne op('rator wur~ provld1·d . Aguin lf n·uµondenl hu:-i 
<llfficultv de termining value , l j tit Lhc t1 Lzc ond LIJJ,l' . ) 

Descriptlon S lZ(' EttLJmntL·d fl.}',I' Tlmc: F.1 I 1· M.11 I. 
Ui;cd Valu t• 

,) 

.) 

') 
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3 . 3 . 3 Farm Equipment Us ed, Owned or Rt'nted 
Please give the estimated value 0f nther (arm cquirmc nl you own, rc: nl 
or use rent - free as of Dt·ccmber ·n, 1968. (Aguin, If tlH.' res pontlcnl 
used this equipment but pnys n o rcnl, pl<icc :\ :t(•r<1 in Lhc % share . ) 

EHLlmotc.•d Markel 1r pa rtly Esli11111Lctl Ma 1·kt'I 
Va J 11c ol Farm Owned gi vt· Va Lm• of F;1rr11 

Description Equ I pmc•n L Ownt!<l Rc•H (H11 1<lt•n Ls Equ ipmt·n L Hc.·n t vd 
or llf'lcc.l J{cnl-Frcc Situ rt', ·7" From Sc11nt'onc 

1. Moveable Livestock Equipment 
(Oilers, feed bunks, tanks, 
fee de r s, etc:) 

2 . Manure Handling Equipmen t 
(Excluding Manure Spreader) 

3. Fixed Livestock Equipment (Lots, 
fe nces, paving, etc.) 

4 . Water System (Pumps, lines, 
motors) 

5. Poultry Equipment 
6. Portable Bui ldings 
7. Grain Drying Equipment 
8 . Elevators 

9 . Blowe rs 
10 . Sheller 

11 . Feed or Gr ain Handling Equip-
ment (Including augers, grinders, 
mixers, etc . but excluding feed 
Wagons and Trailers) 

l2. Milk Equipment 

13. Power Units (Including electr ic 
motors and generators) 

14. Tools & Small Equipment (Includ-
ing welder, etc.) 

15. Other Farm Equipment 

. 4 Farm Inventories of Supplies, Crops & Livestock 
We now need to consider your lnventorics of supplies, crops ;1n<l livestock . 
We will take them in that order; first your farm supp lies as of December 31, 1968 . 

3 .4.1 Farm Supplies Inventory as of December 31, 1968 
(On hand, even though not fully paid for or stored off farm . ) 

a) Fertilizer 

b) Chemicals 

c) Feed Supplements (protein, mineral additives) 
d) Miscellaneous (gas, oil, grease, repairs, e tc.) 

12/31/68 
Value 
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3.4.3 Livestock Inventories and Sales for 1968 
3.4.3.l Hogs for 1968 
This should include all livestock on this place wh1.:l11c r yuu own them 0 1· 1H1 L. 

Also, your l ivestock which is carcu f or by someone clst~ und<•r lcu s 1.• or ~· on­

trac t and lives t ock not owncd_W,.t ctlred fo r by you on th is pl un? as of 
December 31, 1968· On Hand, 12/31/68 

Number 
IF arm IResp. Share Average Value 

Tvve No. or % ner Head 

(1) Breeding Stock: 
Sows & Gilts 

(2) Boars 

(3 ) Market hogs: under 
6 months 

(4) Over 6 months 

Number Value 
IF arm Resp. Share Total or Ave . Resp . Shar e 

No. or 7. per hd. * No. or $ 

(6 ) Sows sold in 1968 

(7) Pigs sold in 1968 

( 8) Other hogs sold in 196E 

3.4 3 2 Cattle for 1968 . . On Hand. 12/31/68 
Number 

Farm llesp. Share Average Value 
Tvne No. or % OQr Read 
(1) Milk cows 

(2 ) Bee f cows 

(3) Hei fers (breeding) 

(4) Calves(under 300 lbs. ' 

(5 ) Feeder Cattle 

(6) Bulls 

Number Value 
Farm Resp. Share Total or Ave. Resp. Shar e 

No. or 7. oer hd.* No. or $ 

(8) Fed cattle sold in 196E 

(9) Feeders sold in 1968 

(10) Cows sold in 1968 
( 11) Ca lves & vealers sc•ld 

i n 1968 
(12) Other cattle s old i n 

- 1968 .,, .. . s~c f ootnote oage 10 
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Type 

(1 ) 

(2) 
(3) 
(4) 

(6) 
(7) 

3.4.3.3 Sheep for 1968 
- 10-

122 
On Hand . 12 / 3 l /68 

Number 
Farm Resp. Shar e 

No . or % 
Ewes 
Lambs 
Rams 
Feede r s 

Number 

Average Value 
per Head 

Value 
Farm ~esp. Shar e Tota l or Ave . Resp . Share 

!No . or % n o,.. hd * No. or $ 

Lambs s old i n '68 

Sheeo sold in ' 68 

3 . 4 .3.4 Poultry f or 1968 
On Hand. 12/ 31/68 

N11mh e! r 

Type Farm Resp . Share Average Value 
No. or % ner Head 

(1) Hens & Pullet s 
(2) Roosters 
(3 ) Other ooult rv 

Number Value 
Farm IR.esp. Share 1 Tc;tal or Av1 Resp . Share 

INo. ·or % per hd . * No . or $ 

(5 ) Chicken sold in 
1968 

(6) Other pou l t ry sold 
i~ 1968 

3 . 4 . 3 .j"· Miscellaneous Live stock 
On Hand . 12 / 31/68 

Number Sold in 1968 
Farm Re sp . Share Average Value Number Resp. 

No . or '}'. per head Share 
(1 ) Horses 
(2 ) Ponies 
(3 ) Goats 
(4 ) Other (spec ifv) 

Ave . Value 
per ho..:ad )'; 

*(To i nterviewer: If farmer wishes to glve t otal value rather t.han p(•r hP:1tl va lue, 
indicate this by writing t ota l in thc column heading . ) 
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4. Sa l es of Lives t ock Products ind Misce llaneous Farm Income 
I would now like to get a record of any 1 i.vestock produc t s you sold ofl tlw 

:m in 1968 , and any misce llaneous farm income you may have r ece ived during 1968 . 

4 .1 Livestock products sales for 1968 

Item Value of Sal es 
Farm 

Butterfat $ 

Milk 

E22s 
Wool 
llonev 
Other 

4 . 2 Miscellaneous f arm income for 1968* 
I t em 

1 . Machine work off f arm 
2 . Cash rent f r om farm l and & f arm buildings 
3 . Cash sale of old machinery~':* 
4 . Sale of wood and lumber 
5 . Crop or livestock insurance indemnity 
6. Cooperative dividends 

7. Wool subsidy 

8 . ACP Payment (Agricultural Conservation 
Payment) 

9 . Government payment under feed grain und 
wheat program (include diverted acres 
payments but excluding CCC loans 
(Commodi t y Cr edit Corporation). 

10. Soil Bank Payment 

11 . Storage payments if not included above 
(i tem 10) 

12 . Other (s pec ify) 

~xc lude gas tax re f und 

<Exc lude value of machinery traded in on othe r machinery . 

Resp. Shar e 
$ 

Farm Rece ipts 
$ ___ _ 

Res p . Shan· 

$ -----
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1 I have a card here I would like you 
to examine. I would like you to give 
me an estimate of the range i nto 
which your net farm income f el l during 
the past three years , beg inn ing with 
1968, then 1967 and f inally 1966. N~t 

farm income is cash income minus [ arm 
c: xpenses bef ore taxe s and before per-
s onal exemptions . 
(To intvrvlcwc r: Show respondent gr een car d) 

. Less than $2000 

. $2000-$2 999 
$3000-$3999 
$4000- $4999 
$5000- $5999 
$6000-$6 999 

. $ 7000- $ 7999 
$8000-$8999 

• $ 9000-$ 9' 999 
• $10,000-$ 10, 999 
. $11,000-$11,999 

$12 , 000-$12 , 999 
. $11 ,000-$13 , 999 
. $14 ,000-$14,999 

$15,000-$15,999 
$16,000-$16 ,999 
$17. 000-$17, 999 

• $18,000-$18, 999 
. $19,000- $19,999 
• $20 ,000-$20 , 999 

over $21,000 

Family 1 s Net Farm Income 

Your Your Your 
Estimate Estimat e Estimate 
for 1968 for 1967 for 1966 

5 . 2 
Now we wil 1 do th£' s am<' 

fo r t he t o ta l of your ne t in-
come from farming plus uny non-
farm ne t Lnco111c.· you may lwv<· li ;1d 

during tlioHC' tlirt' <' yt:ars . 

Farm plus Family Non-Fann Nvt lur '< 111 1l' 

Your Your Your 
Estimate Estimate: E~tlmatc 

for 1968 for 1967 for 1966 

----· 

--
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6 . Persona l and Othe r Bus i ness Proper t y as of December J l, 1968 

We would now like t o l is t your persona l proper t y and any o ther you may own 
t we haven 't lis t ed already . We a r c onl y inte r es t ed in t he t otal hut i( a 
akdown wil l help we can a lways a dd the n umhcn; l a t er . Insurnnc.;t• 111ay be· us1·d 
a guide t o the va l ue of these i tc·ms . 

Value 
Rl•spondt·nt 1 

:; 

r cH pecL i vc 
11han· if 

l I 'X p <l r t y OWllC< .. 
Your home , garage 

Clo th i ng & pe r sonal items 

Household equipment and f urn i s hings 
(f urni ture , applianc e s, e t c .) 

Accounts r ece i vable (not es owed to r es ponde nt) 
(inc l ude c rops seal ed but payment s no t r ece ived) 
(1) 
(2) 
0 ) 
Savings Accounts 
(1 ) 
(2 ) 
S toe.: ks 
(1 ) 
(2) 
Bonds 
(1 ) 
(2 ) 

Cash value of Life I nsur a nce 
(Not face value , but ca sh s urrender 
or loan value )* 
( 1) 
(2 ) 
(J ) 
(4 ) 
(5) 

~ f r espondent i s no t ab l e t o give these f lgur c1:1 an ti t he lntl•rviC'wc·1· is unahlt• 
:o Cind them, the face va l ue of tltc policy a nd how l ong tlt c po l il' Y hJ.s b(•t• n Ln 
ln effect s hould be wr itten on the hack of t his page . Al lio lis t t h e• kind or 
>0 l icy i f known ; i. e . or d i uary or s t raight l ife• , limited pay , or c•1Hlownwnt or o t her. 
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Cash on liand and in c hecking accounts. 
(1) 
(2 ) 

F amily Auto ( s ) 
(1) 
(2) 
( 3) 

Recreation assets (boat s , planes , e tc.) 
(1) 
(2 ) 
(3) 

Trust Funds 
(1) 
(2) 

Non- Farm Real Esta t e 
Resident ial Properties 
(include house a nd/or lot ) 
(1) 
(2) 
(3) 

Bus iness Propert ies (other than farm property) 
(1 ) 
(2 ) 
( 3 ) 
(4 ) 

Fair M<1rkvt 
Valut• 

7. Liabilitie s as or Uec·cmbt•r Jl, 19f18 

lh'Rpondcnl ' s 
r c s J>l' l' t i v l ' 

sll;irt· Lr 
parl ly OWIH'cl % 

Now we can turn t o considcratlon ol yollr vurfo11s llaldl1Li!'1; or what yo 11 '1:.iVl' 
ye t to repay your lenders on v ar iouu crc<l 1 L serv I ccs you lluv t• u :J l'd . 

I'll need t o list each loan, notl' or account S!:!parulc l y l>ul Ir uny ~tJ:c partl y 
s omeone else ' s responsibility we· will lisl only your shurc . Wl• 11L'l'd al so to 
dis t i ngu ish be tween farm liabilltic~ or dl!bt s a11d any otl1C•r::; you nwy have . 

Credit Source amt . Stl 11 Check one 
And owed 

Puroose 12/31/68 Farm Non-farm 

1. Commercial Bank 
(1) 
(2) 
(3) 
(4) 
(5) 

2 . PCA (Production Credit Association 
(1) 
(2 ) 
<1) - ----------
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Credit 
And Pu 

Source 
rpos e 

' · Ins 
(1) 
(2) 
(J) 

ur..incc Company 

.. Fed 
(1) 
(2) 
(3) 

c ral L11nd Bank 

> • 

>. 

Hae 
(1) 
(2) 
(3) 

fee 
( 1) 
(2) 

hinery Dealer 

d Dealer 

·tili:c:cr 7. Fer & Chc111ic11l 
(1) 
(2) 

3. 0th 
(1) 
(2) 
(3) 

er Dealer Credit 

De11lcr 

127 
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'l Loan J. FHi (Farmers 1 Home Administration) 
(1) 
(2) 
(3 ) 

) . Lan 
(1 
(2 
(3 

d Contract 
) 
) 
) 

1. Re latives or Friends 
(1 ) 
(2 ) 

2. Co nsumcr Creel it (furni ture , 
. 

clothes, 
(d actor bills , cars , appliance:;, c: tc .) 
(1 ) 
(2 ) 

3. Lo an Company (Home , etc . ) 
(1 ) 
(2 ) 

T , t:n paid bills as of 12/31/68 (unpaid rent , 
un paid v e t . bills . unpa id feeding bills , 
(1 ) 
(2 ) 
(3 ) 
(4 ) 
(5 ) 

flm t. :. L L 11 C:lll'C' k (1111. 

O\~vd 

12/Jl/<>8 n: ;irm Non- I ;11·::; 

fortili er) 

-
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8. Custom Work for 1968 

We would like to know what cu s t om s ervices and how many ac r e s o( cus t wn s e r-
v i ces you hir ed in operat i ng your f arm in 1968 . By cus t om ser vices WL' mc ;m 
t hat s omeone e lse provided both the machine and an opc r nt or t o r un i L. ~x ­

amples migh t be for such th i ngs us plowing , c oml>in l ng , li oy bali n )'. a m l so rn1. 

)per a t ion 
i . 1 . 1 S<·cd he d prepa r at ion 0c fcrtil "L-

zatJun (fcrtili:dng , p l ow lng , 
d is king , s talk cuttin~ , e t c . ) 

lln it:; :; o J> vrfor11wd 

( 1) Ac r v s 
~~~~~~~~~~~~~~~~~~~~~~~~~-

( 2) Acres 
( 3) Acn·s 
(4 ) Ac rt' ~ 

3.1 .2 Plant i ng & cultivat ion & spraying 
(sprayin~ lis ting , plant ing , cu l ti-
v a t ion, rotar y hoe , e t c .) 

( 1) Acres 
~~~~~~~~~~~~~~~~~~~~~~~~~-

( 2 ) Acres 
(3 ) Ac r e s 
(4) Acr es 
(5 ) Acr es 

3 . 1. ] lla rves t i ng 
(cornpicking , picker- s he l l e r, combining) 
Cl>~~~~~~~~~~~~~~~~~~~~~~~~~-'-" 
(2 )~~~~~~~~~~~~~~~~--------~~~~~-~_.ucrc ~ 
() ) nc•s 
(4 ) Acres 

9 . 2 Lives tock Leas e s f or 1968 
3. 2 . 1 Did anyone else care for your l ives toc k ot her than thL' Live s t ock t ha t 

is at th is place? (cattle , hogs , sheep, ~ tc .) 

( l ) _ _ _ _______ _ ___ _________ __.Dd. 
( 2)_ _l:l c:! . 
( 3) Hd 
(4 ) lid . 
(5 ) 

Wer e a ll of the s e animals i nc l ude d in t he lives tock i nventory preceding th is page? 
Yes No - --
I f t he answer is no, t hos e an i mals wh ich were not i nc ludc tl s hould now lw accoun t ed 
f or under t he livestock inventor y . 
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8 .3 Cus t om s ervices prov ided f or other people:· 
Now l e t us consider what, if any , cus t om servi ces w0r e performed by you or 
members of your f am i l y using your equ ipment and l abor . 

Operat ion Units so P0rform~d 

Seed bed prepar a t ion & fertiliza t ion 
(1) Acrc·s 
(2 ) Acri · ~; 

('! ) /\l' rt": 
(4) Ac rt· :; 

Planting , cultiva t ion, & s pray ing 
(1) /\crL'H 
( 2) Ac.n•s 
(3 ) J\cres 
(4 ) Ac res 
(5) Acres 

Harves t i ng 
(1) Acr es 
( 2) Acr es 
( 3) Acres 
(4 ) Acres 

8. 4 Labor used 
Approx imat ely how many months or l1ourH or l a bor d J d t lt l• [o l l01.,ilng JH'Opl c pro -
vi de for you r farm ln 1968? 

8.4.1 

8.4.2 
8 . 4.3 

8 . 5 Family 
8. 5 . 1 

Opera t or ' s family : 
( Rela t ion t o respot'dent) 
Respondent 

Landlord 
Hired Labor 
(Exc lude labor h i red wi t h c ustom operator) 

Wh a t was t h i s hire d labor used primarily f or? 
a ) Cr opp ing activi t i es 
b) Lives t ock activities 
c ) Both a ) and b) 

l abor used of f farm 
If opera t or or operator ' s fami l y wurkcd ol( L11 c 
far m or for ano t her farm , 1 nd l c a t t• the number 
of mon t hs or hours involv~d. 

Operator ' s family : 
( Rela t ion to r espondent) 
Respondent 

110 11 rs or 

xxx xxx 
xxx xxx 
xxx xxx 
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1 Present ~esource Situation 

9. 1. 1 Did y'OU 
9. l.1.1 (H 

(1) 

participate in the· Feed Grain Program i n I %8? Yl'S 

yes was answered to 9 . 1 . 1 :) 
No 

/\crc:s !low many diverted acres did you have iti 1 %8? 
(If 0 • go to 9 .1. 1.2) 

-----
( 2) If the Feed Grain Prop;rarn was cancelled , could you hav<.' [annr·cl 

the se divertei.l acres with the equipml.!nt and labor s uppl y you had 
in 1968? Yes No __ 

(3 ) (Ask only if yes was the answer to the abov l.! qu<! s tions .) 
In addition to your diver t ed acres and with the machinery and 
labor s upply that you had in 1968, coul <l you hav C! fu rm <! d more crop 
acres? Yes No~--

(4 ) (If yes ) How many more crop acres? AcrC!s 
(5) Why didn 't you add these additional acres? 

9.1. 1. 2 (l f no was answered t o 9 . 1.1:) 
(1) With the machinery and labor supply you had in 1968 could you havr 

farmed more crop acres? Yes No __ _ 
( 2 ) (If yes:) How many more crop acres? Acres 
(3) Why didn 't you add these a<lditional acres? 

9 .1. 2 With the labor supply , equipment and land you had in 1968, how many addit Lonal 
head of livestock could you have cared (or? 
(1) Feeder Cattle hd . 
(2) Beef Cows hd . 
(3 ) Dairy Cows hd . 
(4) Sows & gilts hd . 
(5 ) Feeder Hogs hd . 
(6 ) Sheep hd . 
( 7) Poultr y hd. 

9 . 1.3 (If you are a far mowner ) Would you consider selHng any or all of your land 
at pre:sent land prices in your area? Yes_ No (stop when you 
1) $25/A above current land prices have checked om• yc:H ) 
2) $50/ A above current land pr ices 
3) $100/A above current land prices 
4 ) $150/A above current land prices 
S) $200/A above curr ent land prices 
6 ) $300/A above current land prtccs 
7) $400/A above current land prices 
8 ) $500/A above current land prices 

(If yes was answered to 
would you fo llow af ter 
pink card.) 

any part of 9 .1. 3 : ) Which of t he following plan& 
you sold your land: (To inLerviewer : Show r espondent 

Yes No 
1) Buy better farmland 

-~~~~~~~~~~----~----~L--~-2) Buy other comparable farmland 
3) Buy cheaper farmland -~~~~--~~---~~--•~~-~ 

4) Retire and invest the money in stocks and bonds 
5) Move t o an urban job and invest the money i.n ------~----

stocks or bonds 
6) Buy land as an i_n_v_e_s_t_m_e_n_t----~--~-~---~---~~-~~ 

7) Other (specify) ~~~~~~~~~~~~~~~---l~~~-
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1. 2 We would l i ke now for you t o tell us s omething about how t•as Lly 01· wi.t l1 wh a t 
d i ff i culty land and l a bor are ava i l able in t his area . 
9 . 2 . l I n your area , is land readily available f or s ale t o be ud dc• d t o yo11 c 

pres en t unit at current land prices ? Yes No __ _ 
9 . 2 . 2 (I f the answer t o l was n~ Would l and be avai l ab l e ( or sale l n your 

ar ea if you offer e d: 
(1) $25/acre above average mkt. va l ue ? Yes No (S t op wl H~n you 
(2 ) $50/ acr e above ave rage mk t. value ? Yes No I Lave c lwckl'd 
(3 ) $100/acre above average mkt . value ? Yes No one yes . ) 
(4 ) $200 / acre above aver age mkt. value ? Y'es No __ _ 

9 . 2 . 3 I s crop l and r eadily ava ilable f or r enting o r l easing i n yo11r area at 
cu:i;r ent : cash r ent rate s? Yes No _ _ _ 
crop s hare r a t e s ? Y~s No 
Q:f yc A was answe re d (or cr.tB h r en t ) What Li:; that ra t <· r o r t· rop l1111d '( 
$ / acre 
Q:f no was answer e d for c as h r ent: ) fl ow much would you have· t o offer t u 
rent more land? $ 

-~------9 . 2 . 4 What i s the current wage rate ro r hiring l abor in your u rc ci ? $ ____ _ 

9. 2 . 5 

(Wages in t his sense a l so inc ludes f ood and hous ing . ) 
Is good quali t y l abor r ead i l y ava ilab l e in your area a t cur rent wages? 
Yes No ---
¢f the answer above was no) How much would you have t o pay t o get s uch 
labor ? $ --------
I n t he pas t t hree or four year s , did you experience any of t he fol lowing 
problems when applying for cr edit ? (Problems e ither with friends or 
r e la t i ves or f rom commer cial sources . ) Ye s No 
(1) Highe r than average inter es t r a t e ----- - ------li---( 2) Unr easonable repayment t e rms 

-~-----------+.--( 3) Large down payment r c quiremc nt H ___________ ...._ __ 
(4) Credi t or r e quired change o [ farm operati ons - -------( 5) Security r equirement H higher th an av('ragc_·-----~--

(6) Re l uc t ance on part of lende r t o loan suf(i.cic>nt 
fund s ~-----~----------------._ __ 

(7) Ot her (s pcc ify)~~~~~--~~~---~-~--'---

(I f ye s to any of the above) Which of t he Eo llowLng t ypes o [ l oans wer e 
t hese experiences associa t ed with? Yes No 
( 1) Loan for machiner y & equ i pment 
(2) Loan for f erti l i zer , f eed, and seed 
(3) Loan for land financ i ng 
(4 ) Loan for l ivestock 
(S) Loan f or other (spec ify) 

_________ ._._ ________ _ 

9 . 2.6 If you needed to borrow mont•y or bor row more mon ey do you feC' l tha t you 
cou ld ob t ain it wi t hout und ue de l ay? Yrs No ---
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. J I nternal Resour ce Restric t ion \ 
9 . 3 . 1 Do you have some personal limi t to the number of crop act:es you would 

9 . 3 . 2 

oper a t e given suff icient mac hinery and labor? Yes No~~-

([f yes ) What wou ld be this approximat e upper limit in nctual crop c.u.: res '? 
(To interviewer : Show respondent blue card . ) 

(1 ) 100- 200 Acres 
(2 ) 200- 300 Acr es 
(3 ) 300 - 400 Acres 
(4) 400- 500 Acres 
(5 ) 500- 600 Acres 
(6) 600-700 Acres 
(7) 700- 800 Ac r es 
(8) 800-900 Acres 

Do you have a personal 
Yes No This 
additional labor . 

(I f yes) What would be 
on a full time basis . 
Number 
(1) None 
(2) 1 man 
(3) 2 men 
(4) 3 men 
(5) 4 men 
(6) 5 men 
(7 ) Over 5 men 

(9) 900- 1000 Acres 
(10) 1000- 1200 Acres 
(11) 1200-1400 Acres 
(12) 1400- 1600 Acres 
(lJ) 1600-1800 Acres 
(14 ) 1800- 2000 Ac r es 
(15) Ov •r 2 000 /\c res 

limit t o hiring acltlitiona] good quulll:y l abor? 
assumes you would have suf(iclent work for thi :; 

the maximum n umber of men you would hire (check om·) 

Fu 11 Time Labor 

9 . 3.3 Do you have a personal limit to the amount of livestock you would feed or 
care for given su fficient credi t, equipment, good labor , and land ? 
Yes No~~-
(lf yes ) What would be your approximate upper limit t o each of the fo llowing 
classes of livestock c onsidered together at any one time . 1n other wor tls , 
what would be your combination of livestock at max imum numbers? (Depend i 11g 

on personal preference , some cat egories will ne ve r be produced . ) 
(1 ) Feeder Cattle (raised or purchased) lid . 
(2 ) Beef Cows lld . 
(3 ) Dairy Cows lld . 
(4) Sows and Gil t s lid . 
(5) Feeder Pigs (raised or purchased Hd . 
(6) Sheep Hd . 
(7) Poultry Hd. 

9 . 3 . 4 Given the opportuni t y to use as much cr edit as you would like would t here be 
some personal limit to the amount you would borrow c>ven though more invest-
ment opportunities exist? Yes No (If yes ,) wliat would be your uppe r 
limit at any one time? (To interviewer: Show responde nt yellow c ard.) 

(1) Under $100 (1 2) $35 ,000 - $40 ,000 _ ___ _ 
( 2) $1000- $2000 (13) $40 , 000- $50,000 _ _ _ _ _ 
( 3 ) $2000- $3000 (14) $50 , 000- $ 75,000 _ _ _ _ _ 
(4) $J@00-$4000 (15) $ 75,000-$ 100 , 000 
(5) $4000- $5000 (16) $ 100,000-$ 150,000:--- - - -
(6 ) $5000- $ 10,000 (17) $150,000-$200 , 000, ______ _ 
(7) $ 10 , 000- $15 ,000 (18) $200,000-$ 300 , 000. ___ _ 
(8) $ 15,000- $20 ,00 (19) $300,000-$400 , 000 _ _ _ _ 
(9 ) $20 , 000-$25,000 (20) $400 ,000-$500,000 ___ _ 

(10) $ 2S,000-$30,000 (21) Ove r $500 000 _____ _ 
(11) $30,000-$35,000 ' 
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