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Gerald Ion Trant
ABSTRACT

Institutional Credit and the Efficiency
of Selected Dairy-Farms

The purpose of this study was to appraise the adjustment possibilities
facing selected dairy farms within the credit restrictions imposed by
formal credit institutions,

It was believed that such an appraisal of adjustment possibilities
would serve as a useful basis for delineating and evaluating problem areas
in a rapidly changing segment of Michigan Agriculture,

Criteria of efficiency suitable to use with both intra-functional and
inter-functional types of adjustment were developed, These economic
criteriajwere presented in conjunction with ethical criteria,that the
author considered relevant in appraising the possible adjustments of the
studied farms,

Intra-functional adjustment possibilities for the studied farms were
explored in conjunction with a statistically fitted production function of
the "Cobb-Douglas™ type, It was found that more efficient adjustment on
the statistically estimated production function,would force the farms out
of dairying and organize them as fairly typical cash crop enterprises,

More efficient adjustments for the studied farms,that would maintain
them as dairy enterprises were indicated to be possible,if the farms were
to be shifted to a new labor efficient production function., In this
instance budgeting was the technigue used to make the hypothetical adjust-
ment on tne individual farms, The coefficients in the modified budgets

subsumed a labor efficient technology,



Gerald Ion Trant

The tentative results of the study were as follows,

1. Enough credit was available from institutions to permit more
efficient adjustment of the studied farms, and at the same time maintain
them as dairy enterprises,

2. Labor saving technology was required to make the farms both more
efficient, and at the same time continue them as dairy enterprises,

3. Larnings of labor and income levels were found to be low, relative
to wage rates of industry.

L, The budgeted adjustments on tne studied farms implied large
increases in milk production, even witn land and labor fixed at their
initial levels,

5. If the milk production increases implied in the modified budgets
are generalized for a large segment of the Detroit milk shed, important
reductions in milk prices, and hence in efficiency are implied,

6. Inadequate communications between lenders and borrowers nave
resulted in credit problem situations for many farm borrowers,

In the lizht of these results, it was concluded that the conseocuences
of generalized increases in efficiency in the dairy industry, that involved
shifting to the production function assuned in the modified budgets, would
tend to be self defeating, unless control of production were also to be
established., Consequently, in the recommendations, a hypothetical program
was formulated that would appear to result in tne joint attainment of
increased efficiency, and eguality of treatment for farm operators, in the

dairy industry,.
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CHAPTER I

INTRODUCTION

Productive resources in agriculture may be controlled and owned by
different sets of individuals. In some instances a formal credit insti=-
tution stands between the resource owner and the farmer, in other cases
there is no intermediary between the borrower and the lender, This
thesis, which is directed towards situations in which credit institutions
exist as intermediaries between resource owners and resource users,
attempts to do two separate but related tasks, The first of these is to
determine whether or not the resources available to farm businesses from
credit institutions are adequate to admit efficient organization of
dairy farms in Sanilac county, Michigan,while the second is to appraise
some of the consequences of institutional changes that would increase

the availability of credit and perhaps increase efficiency,

Organization of the Thesis

In the last section of Chapter I, the authort's reasons for orienting
this study to credit problems of the dairy industry, will be presented,

The criteria to be used for evaluating adjustments of firms and
institutions will be developed in Chapter II. Special attention will be
devoted to a development of limited, but operational, definition of
efficiency, The interrelationships of ethical and conditionally norma-
tive criteria will also be discussed in the same chapter,

Chapter III will present the empirical procedures and techniques to

be used, In the first portion of Chapter III, the selection of



‘analytical techniques and functional forms will be discussed, The

second portion of the same chapter will deal with relevant character-
istics of the area sampled,and specific field techniques used,

The procedures used in deriving estimates of regression coef-
ficients and value productivity of input categories will be preserted
in Chapter IV,with procedures for grouping inputs and reorganizing
inputs categories receiving special emphasis,

Procedures used in calculating credit requirements for more
efficient adjustment of the studied farms will be included in Chapter V,
The relevance of adjustments involving,and not involving technological
change,will be discussed in conjunction with the use of functional and
budgeting techniques, ILstimates will be presented of the credit
requirements for the more efficient adjustments secured from budgeting
individual farm situations, The chapter will be completed with an
appraisal of the budget-estimated credit requirements for the more
efficient adjustment of the studied farms,

Chapter VI will appraise the possibilities of securing more
efficient adjustment on the dairy farms studied with the credit available
from institutions, In the same chapter, the nature of some of the
aggregative adjustment problems will be discussed.

Chapter VII includes a summary and evaluation of factual con-
clusions deriving from the body of the thesis, In the same chapter
implications of the conclusions are discussed and elaborated, The
final section of the chapter presents some possible institutional
adjustments in the dairy industry, that appear consistent with certain

criteria of efficiency and even-handed justice,



Orientation of Study to Dairy Farms

Since this study is one of a number of studies on problems in the
general area of agricultural credit, currently being undertaken under
the supervision of Dr, Glenn Joinson of the Department of Agricultural
Economics at Michigan State University, its scope can be more restricted
than might otherwise be the case, It is directed toward dairy farms in
particular for a number of reasons. For one, the problems of getting
and using resources seem to be particularly important in the dairy
industry. Recent studies of the value productivity of labor on iichigan
farms have indicated,that typically such farms appear to be organized so
that the value productivity of labor is low, The socio-economic conse-
quences of this situation appear to be that most dairy farms in the
State are not able to compete with industry for hired labor, Earl
Fuller, in his thesis (Some Michigan Dairy Farm Organizations Designed
To Use Labor Efficiently), indicates that it requires an investment in
excess of $100,000 to make earnings on such farms competitive with
industry, Along with estimates of the amount of resources required to
permit Micnigan dairy farms to compete for labor with Michigan industry,
are certain other more subtle,and less easily measured items to be
considered, These include the level of technology required and the
amount of cash expenditures necessary to maintain such farms as pro-
ducing units, Though a complete list of the new technologies available,
and a full discussion of their application in the Michigan dairy indus-
try is beyond the scope of this thesis, it seems worthwhile to indicate
the nature of technical changes germaine to the issue of credit and
efficient adjustment, These changes include artificial breeding,

milking parlors, self-unloading wagons and silos, bulk tanks, and






L
loose=housing, It is interesting to note that almost all of these changes
are, or purport to be of a labor-saving characterl, and with the exception
of artificial breeding, require important capital outlays for tneir initi-
ation on a farm, A further consideration of great imnortance is that
many of these new develonments are not good complements with old technolo-
gy,but can be productive only if they are associated with other new
developments, This situation may be illustrated in the following exanple,
If a farm operator wants to acquire a pipeline milker,he finds that it is
as cheap or cheaper, to build a milking parlor in which to use it,than to
install the pipelines in a stanchion barn, Furthermore, if he nas a
stanchion barn his investment in stanchions becomes unproductive and
useless when he uses the milking parlor, Another complication is that
although the milidng parlor and its ancillary equioment enable the farmer
to complete his milking more rapidly than before,it is difficult to
increase net income unless he is thereby enabled to get rid of some of his
hired labor, milk more cows or add some other enterprise, Consequently,
most changes to milking parlor and pipeline milker are associated with
more cows, more forage, more equipaent, and more storage capacity. Such
increases in the farmer's investment may easily be more than $30,000 on

fairly modest-sized farm operations,

1 Not only are these changes of a labor-saving nature, i.e, they tend to

make possible an increased earning capacity for labor, but some of them
are also of a land and feed saving character, Thus their adoption on a
wide scale has important consequences for the supply of milk produced
from a given quantity of land and feed. In making recommendations to
adopt such technologies;the resultant increase in production and its
effect on milk prices cannot be neglected,



CHAPTZR II
CRITERIA USED FCR EVALUATING ADJUSTMENTS OF FIRMS AND INSTITUTIONS

Although economic theory may be used in a manner that implies the
subsumption of ethical norms its design is more appropriate to handle
situations in which it is used as a normatively neutral instrumentality
for appraising the use of means to achieve more ultimate goals than it
is capable of appraising. There is a fairly long list of criteria that
economists qua economists have used to judge the use of means by economic
entities, This list includes productivity, utility, efficiency, and
profitability. The author chose efficiency as his main but not exclusive
criterion, since it embodies many of the connotations of the others for
general welfare, as well as some characteristics of its own. That
certain aspects of utility (as an instrumental goal) are included in a
concept of efficiency will become evident as the author presents his
definition of efficiency,

In this chapter, the definition of efficiency is treated initially;
subsequently a set of normative doctrines that appear relevant to
proolems of institutional adjustments are presented., The normative
doctrines are included because tne author believes it is his responsi-
bility to make explicit his point of view, and at the same time to point
out what he considers a fruitful approach to problems arising out of

situations involving interpersonal utility comparisons.

The Criterion of Efficiency

Although the science of economics is concerned with gquestions of

efficiency, there is a dearth of conceptual material on efficiency in



the literature of economics, Furthermore, there appears to be little
consensus on the meaning of the word efficiency. any past work havel
dealt with efficiency in abstract, static equilibrium states of perfect
or pure competition, The definitions of efficiency used in economics
have in comnon, the notion of a comparison of one set of inputs and out=-
puts with another set, Questions of efficiency do not arise if there
exists only one factor2 combination to produce a given output, Questions
and problems of efficiency arise when there are more ways than one,of
attaining an end or where there is more than one end to be attained with
the same set of resources, This concept of an end or goal is related to
another characteristic of efficiency, often omitted from its formal
definitions, namely that it is meaningless to speak of a ratio of input
and output,unless some value may be assigned to both output and input.3
With these foregoing considerations in mind the author has taken the
liberty of attempting to present a concept of efficiency in a way that
avoids some of the difficulties mentioned above, For the purposes of

the present study,efficiency will be handled as the following franework

indicates,

1 see for example: Boulding, K.E.,, Economic Analysis, Harper and Brothers,
New York, New York, 1948, p.49L, 648 ff,
Scitovsky, Tibor, Welfare and Competition, Richard D, Irwin, Inc.,
Chicago, Illinois, 1951, pp.l48-179.
Stigler, G.J., The Theory of Price, (Revised Edition), lMacmillan Co.,
New York, New York, 1957, pp.l01-106,

2 For example: factor combination X, on page 7 of this chapter,

3 Knight, Frank, Risk, Uncertainty and Profit, Kelley and Fillman, Inc.,
New York, New York, 1957, p.6l.







Assumptions and/or Basis Used in Definine Efficiency

l. Prices are assumed to be given to producers in the industry.

2, Costs are computed on an oppertunity cost basis if market
prices are not applicable,

3. Only factor product relationshivs are treated,

L, The law of diminishing returns or variable proportions is used,

Thouzh the autnor does not attempt to defend these assumptions
and/or basis as the best or most realistic for the purposes at hand, he
finds them sufficiently restrictive to render the problem of defining
efficiency manageable and, at the same time, adeguate to yield a useful

operational concept,

Definitions and Restrictions

Y, = amount of Y produced by factor combination X;: X, = (Xy,,%,,

eens X0)s X;, = amount of X; in factor combination X;: X;, is exhausted

in the production of Y : Py

- (Xla.le + X2a.PX + eeo 0 + Xnaopx ) - COSt Of pI‘OduCing Ya Of Y.
a 2a na

= price of Y: V, = (Py°Ya) = value of Y,: C,

Similarly Y, = amount of Y produced by factor conbination X, etc.

b As the empirical material and aralrticel techniques are discussed and
developed in the following sections, it may appear that a problem of
handling multiple products with a single output function has apparently
been neglected. Tnis omission, however, is more apparent than real,
Combining inputs into categories such that there exists between cate-
gories of inputs, neither good complimentarity nor good substitutability
produces a situation in which the principal problems of adjustment
exist between categories of inputs. In this study output of the pro-
duction function is measured in terms of dollars of gross income pro-
duced by joint and supplementary products. It seems not unreasonable
to assune that fairly good adjustment exists at this point, and that the
principal adjustment problems as previously indicated lie between input
categories,
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Given that X, and X, are both attainable factor combinations, X,
~ will be said to be efficient relative to Xy if for (V, = V) or (Cy = Cp)

the following inequality holds:

I Vv V
a > b
Ca Cb

Xa will be said to be equally or less efficient than X, if ITI holds:

11 V. _ W

Inequality I is implied by any of conditions 1, 2, and 3 which follow:

lo V8.> Vb and Ca - Cb
2. Va = Vb and Ca< Cb
3. Va >V, and Cy < Gy

In the event that factor combinations Xa and Xb are such that relations 4

or 5 hold,
L, V, >V, and Cy>0Cy
5 Va< Vb and Ca < Cb

then Xa will be said to be more efficient than Xb if the result of multi-

plying both numerator and denominator of Vé or Vi, by a positive integer

conforms to condition 1, 2, or 3 provided such conditions are also
capable of realization,

If an existing state is represented by X, and an attainable state
by X,, and X, and Xb together with appropriate prices produce 1, 2, or 3
then an inefficient state will be said to exist.

For a given production function each of the following inequalities

indicates inefficiency:



3/
6o PP MFC_ i £ 3
xi(Y) £ i i = 1,2 n
. - F] 3 ooy
MPPy (yy  MFCy .
J 3 J = 1,2, ey n
Te MPPxi(Y) £ MPPXi(Y) for any pair of firms producing Y
i - l, 2, ooy n
& vl 74
8, dTvp_, _TIC £ 1
dTC VP

° If product (Y) depends upon inputs Xi5 X55 X35 eeey X, eeey X 1d.e,
Y = f(xl’ X2, X3) eeey }%'_’ XXX} )g'l) then MPPX' (Y) = Y
i 9X;

6 TVP or total value product is defined as Y e Py

7 TVC where prices of inputs are fixed is defined as

d
E: .eP here
i=l(X1 xi) wher

Xl’ X55 eeey X, are variable inputs.
8 7o maximize the ratio V, = _TVP_ set the first derivative of the
Cy C

ratio equal zero and solve thus:

d(Tvp) d(TVP) - d(TC)
IC = TC d4Y TVP dY = 0
dY (TC)Z

miltiplying through by (TC?)dY yields

TC o d(TVP) = TVP , d(TC) = O or TC , d(TVP) = 1
TVP . dZTcg

since TC = TVC + TFC

o d(TC) d(TvC) 4 d(TFC) and since d(TFC)

]
(@]

«*e d(TC) a(Tve)

e TC , d(TVP) = TC , d(TVP) = 1
VP ., d(TC TVP o dA(TVC
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Jmplications of Definitions and Restrictions

Condition (6) implies that the same output can be produced for a
lower cost and that a higher output can be produced for the sane cost;
thus, it implies the existence of inequality I in four (1) or (2) and,
provided that the proportions of Xi and Xj can, in actuality be varied,
so that the inequality can be removed, then there exists a new state
more efficient than the existing state,

Condition (7) implies that a larger total value of output can be

produced at the same cost to an industry,if adjustments can be made

between firms that permit those having higher MPP

x5 (Y

),s to use more Xi

and/or those having lower PP

(Y)'S to use less Xi‘ Thus the erdstence
i

of (7) for any pair of firms in an industry,represents an inefficient
state,if its removal is an actual possibility.,
The ramifications of the implications of inequality (8) are some-
what more subtle, Condition (&) implies that, Vp can be increased by
Cb
increasing or decreasing level of input depending on whether

d(TVP) 4 TC_ >1 or <1, It is important to note that criterion (&)
a(TC TVP

is inadequate to discriminate between different points on the same

function which have the same elasticity. Consideration of criterion
(8) in juxtaposition with the first order profit maximizing, or loss
minimizing condition, as guaranteed by the law of diminishing returns
throws considerable light on the relationship between profit maxdmi-

zation and efficiency, The profit maximizing criterion of d(TVP) = 1
d(cC

X,
1

is identical with the efficiency criterion,if and only if at least one
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of two other conditions are met at the same time, These conditions are
long run competitive equilibrium with profit maximized, and equal to zero
or short run equilibrium, under conditions of vertical marginal cost above
the intersection of the marginal cost curve, and the average total cost
curve, Since neither a vertical marginal cost curve nor long run competi-
tive equilibrium may be considered to be likely events in the real world,
profit maximization can hardly be regarded as equivalent to maximum
efficiency, except in the sense that it may be the highest possible in the
short run situation. Though criterion 8 does not discriminate between
the relative efficiencies of different production functions, the criteria
presented next are capable of doing so.

In instances where more than one production function f; produces the
same product Y and their respective value to cost ratios are ordered as
in relation 9

9e TVP TVP TVPf- TVP

T, T W, - 7T = > >

1 £, £y £

f

and for consecutive ratios, condition 1 or 2 or 3 hold or may be made

to hold by multiplying either of the consecutive ratios by g where

a
q 1s a positive integer. If the resulting multiples of input and output

are attainable, statements about the relative efficiency of any two
production functions can be made as follows:

10, If for all levels of output TVPf TVPs then fj
i > i+l

i i+l

will be said to be more efficient than fi+l'
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}1l. Furthermore, if for at least one level of output on fi and for

all levels of output on f; ,, TVPf. TVPf. then f, will be said
io ivl
TCe ICs
i i+l

to be more efficient than fi{l’

12, If at the profit maximizinzg output on fi, and at the profit

maximizing output on f.

1412 TVPf. VP, then fi will be said to

i i+l
. — TC
f. f.
i i+l

be more efficient than fi+1' However, if the profit maximizing output
is for short run competitive ecuilibrium, it is unlikely to be the

most efficient output as previously discussed under section &,

13, Finally, if at tne lowest average total cost of fi and fi+l’

TVPf TVPf
i - i4l then fi will be said to be more efficient than f
TC
i fi+l

i+l®

s

It should be noted that the lowest point on the average total cost curve
corresponds to the equilibrium output under perfect long competition

adjustment where profits are maximized and equal to zero.

Relation of Efficiency to the Problem of Farm Adjustment

The concepts and criteria of efficiency presented in this chapter
will be applied to individual farm situations, to indicate the direction
and nature of more efficient resource combinations in a later section
of this thesis, This will be done in conjunction with estimates of the
value productivity of different resource combinations for tne farms

studied, Tae amounts of credit required on individual farms to achieve
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the relevant pattern of efficient adjustment will be compared with the
amounts of credit available from the credit institutions serving the
area. Differences between the amounts and forms of credit available,
and those required to attain the patterns of adjustment considered to
be more efficient than those extant will be used as one basis for
malking recommendations concerning changes in credit institutions,
lowever, it would be counterfactual to assume that only criteria of
efficiency are important when recommending changes in institutions,
particularly when these changes usually involve interpersonal utility
comparisons that are not capable of being handled by most economic
theory, Consequently it seems appropriate to consider criteria that
involve both economic and ethical considerations. ith the end in view
that appraisal of changes in credit institutions may be more complete

than if these additional criteria were to be omitted,

Institutional Changes, Economic Theories,
and Normative Judgments

When changes are made in the institutional framework of a society,
the result may be regarded as consisting of infinite sequences of conse=-
Quen ces extending into the future.9 It is often impossivle to determine
the net effect of such a series of changes., A course of action which
®PPears fruitful and practicable in this case,is to consider those
consequences which appear to be important in the relatively near future
to those influenced. Though it is almost undeniably true that the
conSequences of the more distant future,become of less and less

Mportance for present generations, it may not be the case for the

———

See; Moore, G.E,, Principia Fthica, Cambridge University Press,
Cambridge, 1954, pp.152-153.
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. future generations affected, In any event, the present discussion will
handle what the author considers most important when dealing with
changes in economic institutions, This section will attempt to deline=
ate some consequences that might result when economic institutions are
changed, These consequences will be treated from the standpoint of
means and of ends, Though the treatment is incomplete, it still seems
worthwhile,

Before discussing the role of economics in appraising institutional
change, it is necessary to point out some of the assumptions underlying
the relevant portions of economic theory, and to indicate fairly
explicitly how these affect their capacity to serve as criteria of
institutional adjustment,

As the theories of welfare economics are closely related to the
Problem at hand,it is important to discuss the assumptions which under-
1y +them., Two of these assumptions are as follows:lo

(1) asset ownership patterns are fixed and given

(2) wutility functions of individuals are independent
In addition, interpersonally valid utility measurements do not exist,
The restrictive nature of these two assumptions,and our inability to
Measyre utility adequately, will be considered on an individual basis.
The assumption of fixed asset ownership patternms,serves to simplify the
Problem of welfare economics and eliminates changes requiring inter-
Personally valid utility measurements for evaluation,. Thus it is
dif Ticult to use welfare econcmics to judge the preferability of

difr erent asset ownership distributions, It is worthwhile to note that

———

1o
See: Reder, M,W,, Studies in the Theory of Welfare Economics,

Columbia University Press, New York, 1951, chapter I,

‘T~
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mere relaxation of the assumption of a fixed asset owvmership distri-
bution,would result in a wide range of asset distribution situations
which could not be judged by the tools of welfare economics, so long as
the problem of making valid interpersonal utility comparisons remained,

The second assumption of the independence of individual utility

functions,restricts the capacity of welfare economics to evaluate
changing institutions, Its inclusion in a sense absolves welfare econo-
mics from a consideration of the effects of jealousy,or desire for imi-
tation,that may result when some people believe that they are made
relatively worse off when others are made relatively better off in a
"Pareto-better" sense,

What are the capacities of welfare economics then in judging insti-
tutional changes? Briefly, they appear to be of the following nature,
When changes in the institutional matrix in which an economic system is
imbedded are proposed, there are six possible classes of consequences
for the persons involved, These possible resultant situations are as
£ol1 ows:

1, Situations in which some people are made better off and no one

is made worse off,

2, Situations in which some people are made better off and sore

people are made worse off,

3. Situations in which no one is made better off and no one is

made worse off,

L, Situations in which no one is made better off and someone is

made worse off,

5. Situations in which everyone is made better off,

6, Situations in which everyone is made worse off,

IS -
%
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%Wielfare economics discriminates among these situations, and the no
change situations to which tliey are being compared as follows, In situ-

ation 1, welfare is said to be increased; the same is true for situation

56 In situation 4 and 6 welfare is said to be decreased. Welfare eco-
nomics may be taken as regarding situation 3 as unchanged in terms of
welfare from a previously existing state, However, case 2 is a different
matter; here some people are made better off, and some people made worse
off, and since interpersonally valid utility comparisons are not available,
wel fare economics cannot be used to discriminate between such a state and
a previously exdsting one, Althouzh by utilizing the "Compensation

Principle" it may be possible to evaluate such a situation in terms of

wel fare economics., Thus a given economic reorganization results in

increased, decreased, or unchanged welfare, if the algebraic sua of
Compensating taxes and bounties (levied on all affected persons) is

respectively positive, negative or zero. However, even though it is

POssible to apply the welfare criterion unless it is actually applied,
Wel fare economics cannot judze the reorzanization.

It has been admitted that certain types of situations involving a
Conflict of interest cannot be resolved by welfare economics, nevertheless
in Zeneral economics (not welfare econo:rrlcs) has an important place when
it 35 ysed positivistically to describe the nature of conflicts at issue
When economic institutions are changed, and to predict consegquences of
8lternative institutional arrangements, When used in such a manner, it
S€rves as a framework of analysis, for predicting consequences resulting
from solutions reached with aopplications of other criteria to the problem
at hand, Then, too, if a new type of asset ownership pattern for example

s Proposed, economics describes a new fairly non-controversial type of
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optimality without which the full consequences of the ownership pattern
advocated could not be determined,

The argument which follows,indicates that the optimality implied
by economics, resembles in consequence if not in intent one of the
results of applying Kantian etihics to problems of decision making for
society, The "Pareto-better® optimality of welfare economics is held z—
to exist when no one may be made better off without maldng someone ;
worse off, Because of the avsence of techniques for malinsg valid inter-

personal utility comparisons, states that involve making some persons

better off and others worse off, are not yet capable of being handled by "‘J
vielfare economics., Kantian optimality would be similar in consequences
to "Pareto-better" optimality but for a different reason, sztll held
that no individual should be treated as a means alone,since as a ration-
al being he is an end in himself. Thus, application of Kantian ethics
re jects proposals to make someone better off if another individual were
to be used as a means alone (i.e, made worse off) of achieving this end.
The remaining portion of this section is devoted to a discussion of
POssible ways in which ethical systems can be used to bridge the gap
between the feasible applications of welfare economics on one hand, and
the more difficult problems involving interpersonal utility comparisons
©n the other. Wnat is proposed is a discussion of Kant on consistency
ang humanity, Plato on value scaling and Bentham on consequences,
Before entering into the more detailed aspects of the problen, a
Few prefatory remarks of a more general nature are required. Although

from an external vantage point economic theory may appear to involve the

—
11

For a brief discussion of Kantian Ethics see Leys, W.A.R., Dthics for
Policy Decisions, Englewood Cliffs, New Jersey, Prentice Hall Inc.,
1951, chapter 5, In the discussion that follows Leys! interpretation

Of Kantian ethics is used,
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subsumption of certain ethical norms, it is primarily directed toward
the instrumental questions of productivity and efficiency in attaining
more ultimate ends. lence in studies involving questions and consider-
ations of a more ultimate normative nature, it is appropriate to nove
directly and explicitly into the area of etnics., This is not to say
that ethics is capable of providing universally adequate answers to the
complicated problems involved in institutional cnange,but rather that a
consideration of questions raised by ethical systems :iay result in
recomendations wihich are in the author's view,more consistent than
those made without such considerations,

In choosing wiiich etiiical systens to use as criteria for the ap-
Praisal of an institutional change, it would appear reasonable that the
rel evant ethical systems should of themselves be capable of neeting
certain conditions. WNot that these conditions would stand as value
S¥ stens for value systems,(except in a very restricted sense) but
Tathier that they would serve to indicate the adaissibility of practical
APplications to thie problem situation at hand. Tiese conditions which
WOuld have to be met would be clarity, consistency, and applicability.
To bLe more explicit, the reauirement of clarity is necessary to deline-
ate, specifically and unambiguousl;y, the range of human behavior or
2Ctivity which is regjarded as being the universe of discourse treated
by the ethical system in question., Thus those sorts of behavior to be
included and those to be excluded are to be clearly stated, liith
Te€Zard to the criterion of consistency,wihat is sought by the inclusion
of this requirement,is the avoidence,within an ethical system of
cr‘i"leri:.a.,\-fnich in concerted application yield norms incapable of joint

appl s . . . . - .
PPlication, The third of these requirenents for an etiical system is

T ..uk.ﬂ
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that of the applicability of the ethical system,or its resultant norms
to the problematic situation under consideration; thus an ethical system
such as ca.suis’c.ryl2 would be inapplicable to many aspects of institution-
al change, since the basic idea of casuistry involves adherence to prece-
dent for guidence in decision making, Situations involving changes
without precedent could hardly be expected to yield to a casuistic
approach, Nevertheless casuistry might be of use in determining the
acceptable formal structure of such changes,

This incomplete consideration of ideas of Kant, Plato, and the
Utilitarians, indicates that one of the important criteria developed by
Kant13 for determining whether a decision is good or not,was what might
be called the consistency of the decision. Kant indicated that the way
to test whether or not this criterion was being met,was to ask whether
the decision was capable of being willed as a universal law for all
People, In case it is not possible to so will it, then it is not
Tegarded as good, Thus, Kant would have decried dishonesty for if it
Were willed to be universal then the original advantage (if there had
been any) would be lost by its universal adoption, With respect to the
®Peration of credit institutions, an application of the Kantian princi-
Ple of consistency might be made to the practice of many lending agen-
Cles s of making loans if and only if the loan is so secured that were a
dis&éter to occur the lending agency would not lose by it, and its
depositors would be thereby protected, The Kantian question in this
——

12
Where casuistry is defined as the art of applying authoritative rules

and precedents to present cases,
13

Leys, W.A.R., op, cit., chapter 5, It should be emphasized that since
Oonly Leys! interpretation of Kantian ethics is used, the discussion is
to be regarded as a paradigm of how Kantian ethics might be used ratner

than as an application of Kantian ethics,

e
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,.instance might be that if the lenders are to be protected in such a
situation why shouldn't the borrowers also be protected from loss? This
becomes of particular relevance when tie loss causing situation is
external to the control of borrower and lender,

As previously noted toward the end of the first portion of this
section, Kant also believed that people were ends in themselves and as
such they should not be treated as means alone, It is interesting to
apply this criterion to the situation obtaining in the usual contract
curve indifference map diagram,between a single buyer and a single
seller.lh Adjustments of a "Pareto-better" type appear to be admitted
by +this type of criterion, but non "Pareto-better" adjustments along the
contract curve are not, since at least one of the parties is treated as
& means alone by the other, This situation might be particularly true
if +the bargainers were of unequal power.:L5

One characteristic which all systems of ethics appear to have in
COmmon is that they tend to raise questions rather than to provide neat
&nswers to questions, The question of how a society scales or orders
its values is one of the important ones raised by platonic ethics.l6
The application of value scaling to a situation involving institutional

change, would appear to yield a more consistent ordering of values than

Non reflective choice, Consequently sorie sort of deliberative value

——

1
15

Stigler, G.J., Op. Cite., pP.92.

Power itself may be resarded as a "status quo" asset not to be
Tedistributed, which thus may complicate the problem further,

1

Jowett, B., The Dialogucs of Plato, Hew York, New York Random liouse,

1937,
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_'scaling helps obtain consistency. It should be noted however that this
is not a recomiendation that a value scale be deterniined emnpirically for
society which will serve in all situations, Sore of the problens that
would arise out of an attempt to fora such a value scale,appear to be
insoluable to a large degree, The principle of velue scaling like most
forms of idealism can be of most practical use in solving problems that -
involve conflicts of values when the interested parties are of approxi-
mately equal bargaining strongth.l7 This is held to be the case since

the advantage of an appeal to abstract principle may otherwise be only

RN

unilaterally apparent, However, given that both sides of a dispute

consent to such a procedure then a deliberative, considered scaling of
values may result in the discovery of a mutuzlly admissible principle
Of a higher order of abstraction than those in conflict, which may in
turn be used to resolve the conflict in question,

Althouzh utilitarians such as Benthaml8 are usually associated with
& hedonic calculus of pleasure or pain,iat is often overlooked is the
Simple fact that they were concerned with the consequences of actions,
decisions, or changes as they affected the lives of human beings, Thus
While the idealism of Kant or Plato seeks to determine the intrinsic
Merits of acts having moral implications, the utilitarian is concerned
With jits consequences for human welfare, And although utilitarinism is
I:L"’:Likel:,r to resolve conflicts of interest in the way that idealisn may
be used, the idealistic solution can hardly be regarded as complete until

the conseguences of its application have been thougnt out,

———
17

Leys, W,A.R., op. cit., chapter 5,

Bentham, J., An Introduction to the Principles of liorals and
Legislation, Oxford, The Clarendom Press, 1907,




CHAPTER III

EMPIRICAL PROCEDURES AND CONSIDERATIONS

Selection of Analytical Techniques

As indicated at the onset, one of the principal objectives of this
thesis is to determine whether or not MHichigan dairy farms are currently
able to make efficient adjustments using the formal credit institutions
available to them, Several technicues of determining efficient farm
organizations are available including functional analysis, budgeting,
linear programming, and the techniques of traditional farm management,

In the case of the present study functional and budgeting approaches were

decided upon for several reasons,

Functional Analysis

First it seemed essential to consider at least two types of adjust-
ment namely, adjustments on an existing production function, and adjust-
ments involing a shift from one production function to another.
Punctional analysis is more adequate than some other techniques to handle
the former type of adjustment while budgeting, linear programaing, and
traditional farm management techniques may be better suited to handling
the latter type of adjustment, It must be borne in mind of course that
®ach of the techniques may be used to handle both types of adjustment
albeit with difficulty in some instances.

Second in selecting functional analysis to estimate intra-functional
adjustments on the studied farms, the following considerations were

r
cgardeqd a5 being of special relevance, Several functional analyses of
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selected groups of liichigan dairy farms have been c:ompletedl in recent
years, These studies are available for comparison with similar intra-
functional estimates derivable from tiis study. Tids 1s not to say that
estinates using the other technigues would not be comparable, but rather
that a more direct comparison of estimates of marginal value productivi-
t i es could be accomplished. In addition, both linear programming and its
1l ess sophisticated, more forthright and realistic cousin, budgeting,
reaquire a priori determination of coefficients of productivity before the
actual processes involved in the techniques can be undertaken, Conse-
quently the resultant estimates of productivity are dependent upon coef-
i cients of productivity derived independently of these techniques. In
View of this consideration, such checks as to reasonableness of estimates
Of productivity must be external to the actual programaing or budgeting
Drocedures, This disadvantage is not possessed by functional analysis
Since an integral part of the procedure yields estimates of value produc-
tiVity from data and further steps give some idea of their reliability,
Although this latter problem has yet to be adequately resolved for
functional analysis, it is rarely if ever even considered in budgeting
ang progranming studies, Neither budgeting nor linear programaing at
their present levels of development are as capable as functional analysis
of Mmeasuring the effects of interaction of different levels of inputs on
thejiyr respective value productivities,

————

1
For example: Trant, Gerald I., A Technique of Adjusting Marginal Value

P'I‘\Oductivity Estimates for Changing Prices, unpublished K,3., Thesis,
Spartment of Asricultural Lconomics, iidchigan State College, 1954;
&nd VWagley, Robert Vance, Marginal Productivities of Investments and
tpenditures, Selected Inzham County Farms, 1952, unpublished i.S.

lggsis, Department of Agricultural Economics, Michigan State College,
3e
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Budreting
The reasons for selecting budgeting for indicating the nature of
changes from an existing to a new production function,are in some ways
sirnilar to the reasons for selecting functional analysis to indicate the
na ture of intra-functional adjustments, Individual budgets possess the

adwvantage over linear programs produced to date,in that they admit the

analysis of fixed conditions for individual farms. In the present
instance a series of general budgets for dairy farms in Southern lichigan

were available from the work of Earl Fuller.2 These budgets had been

AT T
H

w

S —y

desimmed with the particular end in view of ascertaining effects of new
labor saving technology on various sized dairy farm operations in
Southern Michigan., As a result, they were almost ideally suited to the
task of indicating the nature of adjustments from one production function
to another for the studied farms, In a sense the budgeting procedure is
Similar in method to the comparative techniques in farm management analy-
Sis in that it often, but not necessarily, deals with residuals and aver-
ages, However, in the present study,budgeting was regarded as being
Preferable to the conparative technique of farm management since it sub-
Suied new rather than old or existing tecinolozy.

This section has indicated the reasons for selecting functional
analysis, and budgeting ,os arpropriate technigues to use in the determi-
Nation of intra and inter-functional analysis. The following section
tr Sats some of the important considerations in selecting the specific

Tunctional form used in the analysis.,

2\

f;ulu.er, Earl Inman, Some Michigan Dairy Farm Organizations Desisned to
c&.i.-abor Efficiently, unpublished M.S. Thesis, Department of \gri-
Yltural Economics, Michizan State College, 1957,
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The Selection of Functional Form

There have been many attennts to deternine the nature of a nmathe-
matical function which would best estimate the relevant economic vari-
ables in empirical studies in economics. Up to t1e present, tiie main
corsensus appears to be that such functions have not been discovered,
Consecuently when undertalding an empirical economic study, it is neces-
saxry to choose among functional forms none of which have universal
acceptability, Thus a strong element of arbitrariness is involved when

selecting from a group of functions, cach having some idiosyncratic

characteristic which distinguishes it from the others but which does
not affirm or deny its complete adequacy for the job at hand. <Jith
these remarks in mind, the nature of the problem involved in selecting
a function may be more fully appreciated, In this study a Cobb-Douglas
function vas selected,because previous experience had indicated that it
Was fajirly adeguate for the purpose,in that it is capable of celineating
interaction,and at the same time is easy to work with and modify, A
Turther consideration of importance was,that the functional studies of
the iichigan - dairy industry had employed the Cobb-Douglas function,and
Tthus almost direct comparability of estimates of value productivity would
be Available for the various input categories studied.

Probably the most important weakness of the Cobb-Douzlas function
in the present study,is its inability to admit other than constant elas-
t1 City for single and multiple categories of inputs., Although if tinis
Were known to do serious damage,it may be easily avoided by using a

mo‘fii:£‘:1<:a‘c,ion of the function which destroys the constant elasticity.3

3\

gal’ter, Harold O., Modification of the Cobb-Douzlas Function to Destroy
=<2nstant Flasticity and Symmetry, unpublished M.S. Thesis, Department

a NAgricultural Economics, iichigan State College, 1955; and Halter,

Pz.- s Carter, H.O,, and Hocking, J.G., A Note on the Transcendental
~X2duyction Function, Journal of Farm Lconomics, Vol. 39, 1957, ppe966=97k.
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Further Empirical Considerations

The estimating problems of this study also involve ascertaining
whether or not efficient adjustments could be made on the various farms
in the sample, To do this required information about the amount of money
the individual farm operators could borrow, It was decided after consul=-
tation with members of the Department of Agricultural Economics that
several types of specific information would be acquired to answer this
question, These included for each farm business:

1., net worth

2. percentage equity

3. sources of borrowed funds

L, interest rates, repayment schedules

5. form in which capital resources are held

6. farm operator's estimates of value productivity

7. non credit restrictions to borrowing

8, personal characteristics of farm operator

9. net farm incone

10, farmers' estimates of internal credit rationing.

To estimate the amounts of credit available to individual farm
buSinesses, complementary types of information were required about the
leruiing policies of credit institutions. These included information on:

1. personal characteristics of borrower of relevance in making
loans

2. collateral requirements of relevance in making loans
3. loan periods and interest rates for various types of loans
L4, the relevance of net income of borrower in making loans

5. amounts that would be loaned to operators under various equity
and net wortn conditions
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6, examples of loans which anproached the maximum that azency
would be willing to loan,

A field survey using two questionnaires was decided upon as the
appropriate method of obtaining the information, One questionnaire which
was used with the dairy farmers consisted of two parts, The first which
has been discussed at length in the literature of agricultural economics,
was designed for the purpose of getting data necessary for estimating
value productivities of input categories;h the second portion dealt with
considerations of credit as previously indicated. The other questionnaire
was designed to be used in interviews with personnel of credit agencies,
Since information on loans made is of a confidential nature and therefore
difficult to secure for an individual borrower,a less dircct method of
Eetting the amounts of credit available was used., The schedule included
Questions on the amounts that each lending agency would be willing to loan
on various classes of collateral,and the intcrest rates and periods for
Which they would be willing to make loans.

A series of six tables showing three different equity positions for
€ach of six diflerent sized dairy farms was also included. In each of the
18 Situations the representative of the lending agency was requested to
indicate the total amount that he would be willing to lend the farm opcr-

ator, pdditional guestions concerning examples of maximum loans made by

——

See for example: Toon, Thomas, lMarginal Value Productivities of Inputs,
Rvestments and Ixpenditures on Upland Gravson County Farms During 1951,
Unpublished M.A. Thesis, University of Kentucky, 1952,
rake, L.S,, Problems and Results in the Use of Farm Account Records to
el“lve Cobb-Douzlas Value Productivity Functions, unpuvlished Ph.D
iﬂesn.s, Department of Agricultural Economics, Michigan State Col lO"G,
953,
BI‘achord Lawrence A. and Johnson, Glenn L., Farm llianajonent Analysis,
John § 1ley and Sons, New York, New York, 1953, peld43.
Tlntner, Gerhard and Browmlee, D,H,, Production Functions Derived from
Farm Records, Journal of Farm Lconomics, Vol.26, 194k,
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the institution and notions of institutional adjustment, were also

included, Both questionnaires are in appendix C of the thesis,

Location of Study

Sanilac County was selected for this study for several reasons,
First, it has led the counties of lMichizan in dairy-cow numbers and

5

milk production for many years, Second, it is totally within the
Detroit fluid-milk market., Third, there are relatively few commercial
banks serving the county; it is served by one Production Credit Associ-
ation, one Federal Land Bank Office and one Farmers' Home Administration
Office, and is fairly homogenous with respect to service from credit
institutions. The credit problems encountered there can be regarded as

Symptomatic of the situation in an important segment of the Michigan

Dairy industry,

Kelevant Characteristics of Sanilac County

Sanilac County is the largest county in the southern peninsula of
Micrigan, it is located in the mid-eastern portion of the "thumb" (see
map fig,1). The soils of Sanilac County are characteristically heavy
clays. Surface and sub-surface drainage are required in most of the
COounty, and crops generally respond favorably to tilling., Sanilac County
is primarily agricultural, althouzh some industry has located in
Marlette in the south-western portion of the State. The topography is

8enerally flat with some gently rolling land toward the south-western

POrtion of the county.

——

Hichigan, United States Department of Agriculture, Agricultural Market-
‘lng Service Cooperating., Michigan Agricultural Statistics, Lansing,
Michigan, 1950 and 1957.
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_ The Samvles

The provblems encountered in desisning samples for use in functional

analysis have been discussed at some lensth in the work of Toon, agley,

Johnson and others, Briefly, part of the critical problem to be solved

is that of maxdmizing the precision of estimated coefficients of produc-

tivity,or the "bi's" of the prediction eauation. Altnhough, unfortunately,

it is not known whether this maxdmizes thie precision of the estinates of

the marginal value products, precise estimates of regression coefficient

5
appear to be a necessary first step in obtaining precise estimates of

marginal value productivities. Scveral technicues are available whichn

VL

ma; be used to increase the precision of these estimates, Since they are

closely related to tie 1"ormula.6 for the standard error of the regression

(S0

Coeflicients, it seens worthwiile to include the formula at tidis peint,

=2
1.23 ,... n

n0’22 (1 - »?

Ty
12.34 eae n

n

2.34 veu n)

An inspection of the riszht hand member of the foriula shows the sorts of
Steps that may be undertalen empirically to reduce the magnitude of the

Standard errors of the regression coefficients. They are: increase the
o W

Number of observations (n), increase the range over widch observations

Fad

+Or mindependent" variable 2 are taken, reduce intercorreclation among

"independent" variables Rg and reduce variation (Si )
3h s n «23 gee Il

Que to non random, non studied variables. As a consequence a "purposive

Sample is more efficient than a representative non-stratified sanple for

—

Ezekiel, Mordecai, liethods of Correlation Anelysis (2d ed.), New York,
John Wiley and Sons, Inc., 1949, p.508.
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obtaining estimates of regression coefficients.

In tne present instance, the problem was further complicated by the
conjoint requirements of wide variation,and low intercorrelation for
input categories,and also a typical range of credit situations,

With the assistance of the county agents, farm businesses were

selected which had the following characteristics:

1. Dairy products and sales of dairy cattle were their main sources
of incoms,

2, All were shipping fluid grade A milk to the Detroit lMarket,

3. All were located on heavy Brookston type soil,

L, All were in Sanilac County.

Collectively, the farms represented a wide range of levels of inputs for
each of the following input categories, tillable acres, months of labor,

livestock-forage investment, productive cash expenses, machinery invest-

ment, and buildings. Partial control of climatic and price variation was
Achieved by collecting records for the calendar year 1957 only.

With reference to the sample of credit institutions the problem was
Somewhat less complicated. Representatives of commercial banks, govern-
Mmental lending agencies, the Production Credit Association and Insurance
Companies were interviewed., One commercial bank in the area was not
included, but since the largest bank in the area had been visited,and
Since there was considerable agreement among the cormercial banking
personnel interviewed,it is believed that the exclusion of the one bank

does not change the results in any important way,.

Field Technigues

The confidential nature of the information required in the study

created certain field problems. To insure establishment of trust between

TV ERTET

g
N,



32
the enumerator and the farmers to be interviewed, the following procedure
was adopted., Each farmer was contacted personally on a farm visit at
which time the purpose and nature of the study was explained and a tenta-
tive appointrent was scheduled. The farmer was requested to call the
county agents office in Sandusky if unable to keep the appointment. If
the farmer requested to see the questionnaire or wished to know more
about the nature of the study, the information was given to him. At the
time of the first visit and later during the schedule taking visit, the
farmer to be interviewed was told that some of the information recuested
would be personal, but that his answers would be held in confidence,
and that only a number would identify his schedule. Before undertaking
the actual interview, the questionnaire was opened at the sections on
credit used and net worth. The farmer being interviewed was then given
a chance not to start the interview unless he believed he was willing to
complete all parts of the questionnaire, None of the farmers contacted
refused to give an interview, altnoush a few chanjed the original time
Of their interview because of other conmitments, The time for comrpleting
an interview ranged from 2 to & hours depending on whether tae reszon-
Cent had good farm records or rot., Information elicited from banks and
other credit agencies, supported the answers given by the farmers sur-
veyed, Three out of three instances checked, gave almost direct confir-
mation. In no case was information received which did not substantiate
answers given by farmers. It is the author's professional belief that
the answers to the questions on credit used, and net worth, represent a
true and accurate picture of the credit situation on these farms. An
additional reason for believing this, stems from a comparison of the

ratios of net worth to assets controlled by ownership obtained in his
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study and in the Interstate llanagerial Survey, In this study the pro-
portion of highorvdebt to asset ratios was greater than in the Inter-
state lanagerial Survey7, wiich is consistent with the fact that the
I.il.S. farms were sma2ller and involved more part-time farming,and with
the conviction on the part of I.i.S. workers tnat the I.ii,S. data on
debts are biased downward., Ience it would scen reasonable to assune
that the I,4.S. farmers would have a smaller average debt to asset
ratio than the fairly larze, full-time dairy farms studied in this
t hesis,

In appraising the data on credit institutions, the following con-
sideration is relevant, The amounts of moncy that the various credit
agencies would extend,under situations embodying unique interpersonal
relationships between a borrower and a lender, have not been adecuately
ineasured; however, these types of situations are believed to be suf=-
ficiently unimportant that their exclusion will have no important

effect on the general discussion and conclusions,

e T T

7

Epp, A.W., et.al., Progress and Problems in Decision lMaking Studies
(vdith Reference to the liorth Central Farm Hanagement Research
Comnittee's Interstate ianagerial Study), Journal of Farm Lconomics,
Vol.37, 1955, pp. 1097-1125.
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FUSCTICHAL ESTINVATION OF VALUZ PRODUCTIVITY
CF INPUT CATECCHIZS

As the literature contains many discussions of general techniques
for using the Cobb-Douglas function for estimating value oroductivity
of input categories on farms, the present section is limited to expla-
nation of attempts to solve problems unijue to this study. Six separate
furnictions were fitted to the data obtained from thirty-one farms. In
each instance, somewnat different estimates of value productivity
resulted for the various catezories of inputs, and each fit provided
information that could be used in evaluating the overall picture of
value productivity, For expository purposes, it seems most apopropriate
to discuss each fit separately pointing out the considerations indi-

Cating that more information is recuired.

The First Fit
The dependent variable was the logaritim of gross income, and the
independent variables were the logaritims of tillable acres of land, man
Months of labour, dollars of machinery investment, dollars of livestock-
foraze investment, dollars of cash expenses, and buildings measured in
animal units of housing capacity. The resultant regression coefficients,
their standard errors, and associated estimates of marginal value produc-

tivities for these input categories at their geometric means appear in

Table I.
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Resression Coeflicients (b;'s), Their Stondard Irrors ()
and Associated IVP's at Geouetric iean Crgenisation

Input Category b; gb. Estimated VP
Land 177 143 214,51 / tillable acre
Labor o247 230 206,43 / nan :onth
Machinery 156 113 25 [/ dollar
Livestock-Forage .083 2186 .113 / dollar
Cash I:penses 306 o141 1.02 / dollar
51ldsz. A. Units 111 122 27.58 / aninal housing unit

014

S

It could be readily seen that the standard errors of the regression

Coerficients were fairly high,

As has been noted previously, tney are

Dositive functions of the intercorrclation of input categories; hence

1t was necessary to inspect the simple correlations amonz the various

irlput catezories,

Tnese appear in Table I,

=T
S .

k §



Table IT

Simple Corrclations Between Input Catcjzories
(First Fit)

Input
ate;ory L.S. AU,
Land Labor liach, Forage Lipenses Bldg.
Input =
Category “ E
Land 1 .66 WOl 65 3 e59
Labor 1 .68 75 .66 .70 i
i .
Hach, 1 w66 63 58 i )
L.S. Forare 1 63 .56
Ixpenses 1 »57
Bldg, A.U. 1

—

The simple correlation between labor and livestock forage is fairly hizh,
and as a result their respective standard errors may be expected to be
high; an expectation borne out in Table I. In drawing inferences about
the provable magnitude of the bi's and their assoclated estimates of
Narginal value productivity, it is necessary to be extrcmely careful,
Since both labor and livestock-forage investrents are higily corrclated,
their resression coefficients may reasonably be expected to be in error
and in opposite directions, Such would appear to be the case in the

Present study., The estimete of value productivity of labor appears to

be high and that associeted with livestock-forage low,when both are com-
bared with similar studies of the liichigan dairy industry., The problem
with which one is confronted in such a situation,is the determination of

methods or techniques winch will esxtract a ma:dmuwn of information from

the data at hand,without being inconsistent with statistical practice,






econonic theory, or external sources of evidence, Various lines of
further investigation were open and were used in an atvenpt to derive

more meaningful estimates of value productivity,

Procedures for Grouning Inout Cateories

The procedures adopted may be grouped into roughly two classes.

The one type of procedure involved is, in essence, a process for com-
bining highly correlated input categories. The argument in favour of
such a technicue is that standard errors of regression coefficients
resulting were less than before; hence more faith may be placed in the
resultant value productivity estimates for the combination. Further,
information about thie productivity of the separate input categories is
not lost, since it is still available from the previous work, Though
his technique of combininz input categories was used in the fourth,
Tifth, and sixth fits attempted, its use was complicated by the fact
that the various inout categories were sometinmes measured in different
Units, The following procedure was adopted to by-pass this hurdle.:L
Zach item in the categories to be combined was converted to standard
Units by dividing it by its respective geometric mean quantity, and a
hew variable was constructed which consisted of the minimum standard-
ized quantity of che input categories being combined. Thus in the case
of the fourth fit,the new variable was the minimum or liniting svancard-
ized quantity of labor or livestock-forage., The estimzte of marginal

value productivity associated with this new variable,might be rezarded

Brooke, M, David, Marginal Productivities of Inputs on Cash Crop Farms
in the Thumb and Saginaw Valley Area of Iiichigan, unpublished .S,
Thesis, Departuent of Agricultural Economics, kichigan State University,
1958,
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as the marginal value product of a rionth of lobor and associated live-
stock=foraze inputs.2

The otler type of procedure adopted iy be nmost charitably described
as a re-evaluation of the data. Tvwo similar but different procedures
were used for the second and tiird fits, In thc case of the second [it,
milking cows were revalued accordins to their averace production: A cow
vias priced at two hundred and fifty dollars if sie produced ten thousand
pounds of milk, and twenty-five dollars was added or suotracted for every
thousand pounds of production over or untcer ten tiousand pounds. Tiis
procedure was adopted because dairy cow prices varied widely during 1957
and it was the author's belief that farmers had not yet settled on a
brice for their dairy cattle. The disadvantage of using this technicue
however is fairly obvious since it uses a measure of output (production
pPer cow) as a measure of input (livestock investment); furthernore,
Production per cow is also a function of feed fed,and forage investnents
Which are included in other input catezories, In the case of the third
fit, productive cash expenses were brolken dovm into two catezories one
being livestock e:xmenses, the other crop e:penses, Tue fifth £it was
Obtained by combining the more detailed inputs of the third fit with new
input categories., The minimum of land, crop expenses, or machinery in
standardized form became a new variable,which was used in the fiftn [it,
along with labor which was left unchanged,and a second new variable which
vas made up of the limiting factor of livestock-forage investnent, live-

stock expenses, or animal housing units. The sixth fit was secured by

taldng the standardized value of the limiting factor of land, lzbor,

Tihis would be the case if the b; of the limiting factor multiplied by
expected gross inconme is dividegi by the quantity of labor,
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machinery, livestock-forage, production cash expenses, or building animal
housing units, Discussion of the various functions fitted can best be

undertaken in conjunction with reference to Tables III, IV, V, VI, VII,

and VIII,

Evaluation of Fitted Functions

It may be noted by comparing the second fit with the results of tne
first,(Table I) that revaluing livestock served to render the bi of live-
stock-forage positive; however, the standard errors of the bi's of live-
stock-forage and labor remeined high., It thus appeared that the problem
of high intercorrelation had not yet been solved, The third adjusted fit
obtained by separating productive cash expenses into two parts, livestock
€xpenses and crop expenses, resuited in negative regression coefficients
for both livestock-forage and labor, since a negative regression coef-

2
ficient may be regarded as beinz meaningless in an econoric sense” the
third fit was considered to be less in accordance with reality in this
Tespect than either of the two previous ones, Apparently, the problem
rose from an attempt to extract more information than the data con-
tained, The fourth fit was achieved by combining labor and livestock=
forage investments into a new variable which consisted of the factor
individually limiting in each farm as previously discussed in this
Section, Statistically the resulting fit appears superior to the first
three in the sense that the standard error of the regression coefficient
of the new labor-livestock-forage variable is a mucih smaller than the

standard error range existing previously for them both (Table I and

Table III) first, second and third fits. Although the fourth function

3 Tintner, G., and Brownlee, D.H., op. cit., p. 568.
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Table IIT

Regression Coefficients (b;'s), Stondard Irrors (0/01),
£b;'s, a values, and Assom ated HVP's at Geonetric

Mean Crganiz

ation TFive Adjusted Functions

Input Category 2nd Fit 3rd Fit Ath Fit 5th Fit Oth Fit
Land bi .169 L5 o152
() (.139)  (.157)  (.141)
VP £1..13 528,208 512,46
Labor bi « 201 . 03 19) . 093
() (o223)  (.218) (.241)
VP 67,99 w7772
Machinery by 131 177 137
(¥) (.122)  (.098)  (.109)
MVP $e21 329 $e22
Livestock b, 057 165
Forage (¥ (,231)  (.172)
ISt 2.03
Cash bi o282 301
Expenses (= (4147) (.136)
MVP $e9h 31,01
Building by 097 L15L G127
— MVP $24,10 337,53 331,56
Livestock b. «286
Expenses &) (.079)
MVP 2247
Cl"op b. 034
Expenses (T (.127)
VP el
Limiting Factor of by 217
Liv, Forage or (@) (.200)
Labor LVP $181.36 &
Liniting Factor of b, oLLT
Land, Crop Expense (& (+140)
or Machinery MVP 336,60 ¥k
Limiting Factor of b, »300
L.S, Forage, L.S. (&) (.155)
Expense or Bldgs, MVP Do Wk
Liniting Factor b, #5830
of All Six (v (.103)
MVP 5693,69 ok
$hy 0937 760 934 «8L0 «830
log a 1.593248 2,253076 1.992528 44195250 La347939€1

% MVP of a month of labor and associated livestock-forage investuent,

&k MVP of an acre of tillable land and associated inputs of crop expense

and machinery,

Tk MVP of a dollar invested in livestock-forage and associated inputs
of livestock expenses and buildings.

Yok MVP of a month of labor and all associated inputs,
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Table IV

(second Fit)

Simple Correlations 3etween Input Categories
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Input
Category L.S. Sldg.
Land Labor ach., Torage 1luip. A.U.
Input
Category
Land 1 66 NIA .08 .73 «59
Labor 1 .68 <80 .66 «70
kach, 1 .79 .03 «58
L.S, Forace 1 o175 «70
L:penses 1 57
Bldg. A.U, 1
Table V
Simple Correlations Between Input Catezories
(Third Fit)
Input
Category L.S, L, Ce Bldg,.
N Land Labor lach, Forage Ixp.  Lp, AU,
 lnput
Sategory
Land 1 .68 .65 .66 A3 L1l 60
Labor 1 .70 .75 AL 58 68
tacn, 1 67 $52 o5k 59
L.S, Forage 1 .63 L7 o55
Lo Equ 1 . LI'O L] 38
C. Exp, 1 58
Bldg, A.U. 1
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Tatle VI

Simple Corrclzations Between Inpuv Calezorics
(Fourtn Fit)

Input
Category Limiting ractor Bldse
Land of Labor or L.3., liach. I, A.U.

Input Forage
Catezory
Land 1 .69 065 073 060
Limiting Factor of
Labor or L.3, Forage 1 .70 07 W06
rach, 1 .63 58
EK}’J. 1 057
Bldg. A.U, 1

Table VII

Sinmple Correlations Between Input Caterories
(Fifth Fit)

Input Limiting Factor Liniting Factor
ategory of Land, Lavor of L.5. liensecs,
Crop ixpenses L.S5, Forage, or
Input or iachinery 31dze AlUe
Cotezorys

Liniting Factor of

Land, Crop L:p. 1 73 .09
or iiach,

Limiting Factor of
L.5, Expenses, L.S. ' 1
Forage or Bldg.A.U, .
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yields little information about livestock-forage and labor,in terms of

their separate value productivities, it seems open to question in view

L

of the high simple correlation between them,” and the relatively large

standard errors of the regression coefficients of livestock-forage and
labor}whether the results of the first three fits provide a more ade-

quate base for further inference about the separate value productivities

~

of livestock-forage and labor, Q'
In considering the fifth and sixth fits to the data, the following é

considerations seemed to be of relevance, When two new variables of the

fifth function were constructed (one the limiting factor of land, crop j

expenses, or machinery the other the limiting factor of livestock-forage
investment, livestock expenses or buildings), while labor was left
unchanged, the standard errors of the regression coefficients were quite
low for the new variables as might have been expected, However, a high
simple correlation between the second new variable and labor may be
considered as a cause of the high standard error of the regression coef-
ficient of labor, Furthermore though the new variables have more pre-
cision than those previously fitted,a good deal of information about
interaction between input categories is available from the other fits

to use in the overall evaluation, However, it should be borne in mind
that they serve in an important way as a check on the aggregative esti-
mates derived from the other functions. The decision to combine all the
input categories in the sixth function,was an attempt to extract more
information about the aggregate value productivity of inputs, and in

addition to ascertain whether or not a functional analysis was more

L
See Tables IV, V, VI, and VII,
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apprOpriate than linear programaing (as usually carried out) for analyti-
cal purposes, The regression coefficient for the limiting factor was
significantly different from one (at the 10 percent level): this was
interpreted as an indication that the assumption of linear relationships
in programming would be inappropriate in the present study.

By combining the information resulting from the six fitted functions,
the emergent pattern of value productivity was developed as follows, The
agsregate earning capacity of all inputs was fairly low on the group of
dairy-farms studied., This relationship may be inferred from a consider-
ation of the sum of the regression coefficients of the various fitted
functions which were found to be:

First fit by = J9lL
ial

Second fit = by - <937
i=1

Third fit by . 760

i=1

Fourth fit by = 934

Fifth fit S by = «8L0

.830

Sixth fit by

It was noted previously that the regression coefficient in the case of
the sixth fit had a value estimated to be .830 and that it was found to
be significantly different from one at the ten percent level of signifi-

cance, using a one tailed "t test", which may be interpreted to mean that
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there was only one chance in ten that it would not be different from
one for similarly drawn samples from the same population, This result
is slightly reinforced by the fact that the sums of the regression coef-
ficients were found to be less than one for the other five functions

fitted,

Azzregative Considerations

In evaluating the results obtained from fitting a regression
equation to limiting factors that have been standardized by dividing
individual items by their respective geometric mean quantities; certain
possibilities of error of this technique have to be taken into account,
It is assumed that the geometric mean quantities of the input categories
are a close approximation of those considered to be optimal, In addition
in combining inputs into categories, good complements are grouped in the
same input category and the assumption is made that these good comple-
ments are combined in relatively fixed proportions, However, if such is
not the case,and one input which is complementary with another is in
excess of the proportions implied by the complementary relationship, the
value productivity of such an input category will be estimated to be
lower than that which would result if the optimal combinations obtained,
In view of these considerations, it would seem reasonable to employ some
caution in interpreting the meaning of the value assigned to the re-
gression coefficient of limiting factors. In the present study the
possibility of an underestimate of the rcgression coefficient of limiting
factors has to be taken into consideration.

Since the az;regate earning capacity of the combined input cate-
gories was most probably low, hish assigned earnings for individual cate-

gories of inputs could be achieved only if low values were imputed to the
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other input categories, For example, if high earnings were attributed
to labor a low earning would have to be assigned to capital investments.
In the first and second fits, regression coefficients were tested
against bi's that would have been required to yield reservation price
equivalence for their respective associated marginal value products,

Using a "t test", there was no basis for rejecting the hypothesis of such

regression coefficient equivalence up to the 50 percent level of signi-

ficance for all input categories with the exception of livestock-forage,

o

which was found to have a regression coefficient different from the

"reservation price" regression coefficient at the 10 and 50 percent 'ﬂ
levels of significance for equations one and two respectively, If the

reservation price regression coefficient were to be assigned to each

input category»(neglecting for the moment, the inappropriateness of

doing this for livestock-forage investment) the resultant sum of re-

gression coefficients would be found to equal 1,23 which is signifi-

cantly different from the ,830 computed as the regression coefficient

of limiting factors. Thus it would appear that the restriction imposed

by the low sum of regression coefficients would not admit the simul-

taneous assignment of reservation price value productivities to all

input categories.

Assignment of Individual Value Productivity Estimates

Having dealt, at least partially, with the problem of the aggregate
value of the regression coefficients, it seemed worthwhile to treat
individual input categories in some detail, bearing in mind the nature
of the aggregative restrictions on regression coefficients, In the case
of land, four different estimates of value productivity resulted from

the first four fits; however,the bi's of the first, second and fourth
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fits were not found to be significantly different from selected numbers
equal to the values of the other regression coefficients, The associ-
ated estimates of value productivity from these three questions ranged
from twelve and a half to fourteen and a half dollars approximately; at
an assumed interest rate of five percent this would imply a range in
land values of from about two-hundred and fifty to about two-hundred and
ninety dollars per acre of bare tillable land,which would be fairly
close to the author's personal experience with land values on Brookston
soils in Sanilac county, when land taxes are taken into account., Within
this range of values, the selection of one is somewhat arbitrary;
however, a 6onsiderat10n of the third fit and its estimate for land
value productivity indicated that the earnings of land tended to be high
for this fit., Consequently the upper end of the range was selected and
a regression coefficient of ,177 was considered to be most reasonable
for this input category. The comparatively high land values are also
supported by the statements of farmers interviewed., Twenty out of
thirty-one indicated that they would bﬁy land under favourable credit
situations,

The assignment of an estimate of value productivity for machinery
presented a problem similar to that for the land productivity estimate,
The range in estimated value productivity as indicated by the first four
fitted equations was from 21 percent per dollar invested,to 29 percent
per dollar invested. Again the highest estimate was associated with the
third equation. In this instance the additional information available
did not permit as much discrimination between the various regression
coefficients. No bi was found to be significantly different from arbi-

trarily assigned values equal to the other bi's at the 50 percent level
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of significance using a "t test". Equation five indicated that the
combined input categories of land, crop expenses and machinery had a
regression coefficient of 447. Since this estimate had a higher pre-
cision that the others separately, and agrees with the bj breakdown of
Table III unless ecuation 3 is talken into account, it was a useful,
aggrezate limit for the component b;'s., Considering that the estimated
value productivity of crop expenses5 was of a low order or precision,
and that to a lesser extent the same was true of the estimated b; of land,
it seemed to be most appropriate to assign a value to the bj of machinery
that was consistent with the value productivity for machinery obtained
from similar studies., Consequently a value of .13l was assigned as the
regression coefficient for machinery. At the geometric mean, this implied
an MVP of $.20 per dollar invested in machinery,

The estimated value productivity of productive cash expenses was
very close to $1,00 per dollar of expenses at the geometric mean. In
each ejuation the regression coefficient of cash expenses (when tested
against the b; required to yield $1.CO per dollar of cash expenses) was
not found to be significantly different from it. A regression coefficient
of .301 was assigned to this input category., The decision to assign this
value in this instance rather than another not significantly different
from ,301 was arbitrary, althouch equations 1, 3 and 4 yielded regression

coefficients closer to this value than to the ,282 of eguation two,

> It is interesting to note that the low regression coefficient of crop
expenses is consistent with the estimated value productivity of live-
stock expenses and all cash expenses. Livestock expenses which are
about one third of total cash expenses had an estimated value produc-
tivity of $2.47 for every dollar while crop expenses were estimated
to earning $.18 on the dollar thus for every dollar of total cash ex-
penses,livestock expenses would return about $.99 and other crop ex-
penses about $,11 for a combined return of $1.10 per dollar of produc-
tive expenses,

6
Wagley, Robert V., op. cit,
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Special Problems Associated with Livestock-Forage
Investments and Labor

At the onset of this section, the problem of assigning value produc-
tivity estimates to the separate input categories of livestock-forage and
labor was brought out, To recapitulate, the high simple correlation
among these input categories combined with high standard errors for their
respective regression coefficients to prevent inferences from being
drawn concerning their individual earning capacities, Hence, it was
decided to unite both categories to form a new variable, By calculation
the corresponding regression coefficient is .,217 which means, in terms of
marginal value productivity, a return of 518l for each month of labor and
associated livestock-forage investments or, viewed from the standpoint of
livestock-forage, a marginal return of %.30 for every dollar invested in
livestock-forage together with the associated labor, The low estimated
return for livestock-forage was substantiated by equation fivet!s third
variable which was the limiting factor of livestock-forage livestock-ex-
penses and animal housing units, The estimated MVP in this case was
ascertained to be $,49 for every dollar invested in livestock-forage
together with associated inputs of livestock expenses and buildings,

When this estimate was examined in conjunction with individual estimates
of value productivity for the associated quantities of building animal
units and livestock expenses, the negative residual resulting for live-
stock~-forage reinforced the low value productivity determined for it by
the other equations (i.e, 1 and 2)., Consequently it was concluded that
there was insufficient evidence to warrent adjusting the estimate of
value productivity for labor and livestock-forage upward,

It was stated at the beginning of this section,that equation six

had yielded what might be regarded as an aggregative restriction on the



50
sum of the respective regression coefficients of the various input cate-
gories, In addition it was indicated that tnis implied that if high
value productivities were assigned to some input categories, it would
be necessary to assign lower values to another,if the a;gregative
restrictions were to be considered, In view of this situation and the
fact that the re-ression coefficiente for building animal 'iousing units
were not significantly different from assigned values equal to the other
regression coefficients calculated for this variable, the lowest of the
estimated bi's was selected for animal housing units. Although this
choice among the computed values for this regression coefficient was
arbitrary it is nonetheless consistent with them and with the aggregative

restriction,

Summary of Assigned Values of Regression Coefficients

In summary the regression coefficients and their respective marginal

value productivities were assigned to the various input categories as

follows:

La-ndo.oocoooooaoooooaoaooo.na bi - 0177, I‘NP = :511{-.50 peI‘ acre

Labor-livestock forage ...... b, = .217, MVP = $181 per month of labor and
($612) invested in live-
stock-forage)

Machinery ..eececeeccsesecses by = (131, MVP = $e21 per dollar invested

in machinery
Productive expenses .eeeseees b, = ,300, MVP = 1,01 per dollar of produc-
1 tive expenses
Building animal units .....se b, = 097, MVP = $24.10 per animal unit of

housing capacity.
The sum of these regression coefficients was ,922; thus it met the
conditions of either diminishing,or constant returns and it was not

significantly different from the regression coefficient of equation six,
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furtnermore did not appear to be significantly different from the sum
of the regression coefficients of equations 1, 2, and 4 which were ,914,
.937, and 934 respectively, The "a" value was determined by setting
gross income (?) and the X, s at their respective geometric mean values,
and then solving the resultant equation for the constant term, wnich
was determined to be 2,01257, in its logarithmic form,

A few further remarks of a qualitative nature may be made regarding
the separate value productivities of labor, livestock-forage, crop ex-
penses, and livestock expenses., It seems reasonable that the MVP of
livestock-forage although low is most likely positive, possibly of the
order ,057, Livestock expenses are indicated to be the most profitable
component of productive cash expenses,and a changed proportion of produc-
tive cash expenses in favour of livestock expenses would seem indicated

for most of the farms studied,
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CHAPTER V

CREDIT REQUIRED FOR LFFICIENT ADJUSTHENT

Tyvpes of Adjustments Considered

In the first chapter in the section on the criteria of efficiency,
two distinct types of adjustment that could result in increased efficien-
cy were indicated., The first group of adjustments were those involving
changes in the levels of inputs on the same production function. The
second group of adjustments were those that involved changes from one
production function to another,

To handle both kinds of adjustments two analytical techniques were
considered more adequate than one, Both types of adjustment were con-
sidered for each farm., Adjustments on the empirically determined produc-
tion function were regarded as an appropriate basis for estimating credit
required to attain an efficient farm organization,to a technology similar
to that existing on the studied farms, Furthermore, it was decided that
budgeting was a satisfactory technique to determine credit requirements
involved in adjustments from one production function to another with a
different technology. A series of budgets for labor efficient dairy=-
farms for Michigan conditions were available fr&m the work of Earl
Fuller} These were singularly appropriate for the present study,in that
he had stressed technological change when he designed his budgets,
Therefore, they may be regarded as representing a technology different
from that existing on the studied farms., Consequently budgeting was

chosen in preference to linear programming, The procedures adopted in

1 Fuller, Earl, op, cit.
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using both techniques are presented in the material which follows,

Functionally Estimated Efficiency

In functional analysis of the type carried out in the present
study, each farm may be represented by a series of points on a many di-
mensioned production function, Under a given set of price conditions,
and if no inputs are fixed, there is a single combination of inputs which
may be regarded as the most profitable organization on that production
function, The marginal relationships which obtain under such circum-

stances are:

MVP"'.L(Y) - MVP"zm 2 eee m Mvpxn(Y) = 1
P P P

1 2 *h
When this relationship holds for all firms, its attainment simultaneously
eliminates the two sorts of inefficiency which exist when conditions 62
and 7 are appropriate to characterize a situation, In fact, when dealing
with a continuous production function, conforming to the law of diminish-
ing returns all that is required to achieve a similar result is the

equality MVPxi(Y)3 for all X; and all firms producing Y.h

Pxi

2
Conditions 6 and 7 were respectively MPP MPP id]
) 4 X)) i=i,2
= 4y ,ooo,n
P}Lj_ ij j = 1,2,...,1‘1
MPP_ £ MPP k = firm no k
xl(Y)k H(Y)k+l k = 1’2’...’ L
i 4 1,2,...,11

3 In those instances where inputs are fixed it is of interest to note that
when the principle of opportunity costs and capitalized values are used

(¥)

- )& = l i - 1,2,...,1’1 fOr all fixed inputs.
P
X

L

Assumes stage 2,
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So far, the discussion nas dealt only with those instances where it
was aoppropriate to assume that all inputs (i.e. input categories) were
variable, If, however, the assumption of variability cannot reasonably
be made for all factors of oroduction, the foregoing discussion is
inadequate to nandle tne situation. If a factor of production is fixed
at some certain level for a given farm, the appropriate adjustment of
input levels would have to take the input fixity into account.

When, as in the present study, a group of farms have been purposely
selected for a wide range of imperfect adjustment, neither the assumption
of the fixity of the same input at the same level for all farms, nor even
the assumption of the fixity of the same input for all farms seems justi-
fied without testing its appropriateness., Consequently, it appeared
necessary to determine which inputs were fixed for individual farms, and
the nature of adjustments that would both increase efficiency and take
account of input fixity.

The concept of input fixity as developed by '.-‘.'illet,5 Johnson,6 and
Edwards,7 and employed here, involves two limits, the salvage value, and
the replacement cost of the services of an input. The MVP of a fixed
input lies between these limits. In the present study, it appeared worth-

while to explore this concept further to include what was termed unilateral

> In a statement G.L. Johnson of the Department of Agricultural Economics,

Michigan State University, made to the author he indicated that he had
received the idea of input or asset fixity from J. Willet, a student in
one of his courses at the University of Kentucky,.

Johnson, G.L.,, and Hardin, L.S., Economics of Forage Evaluation, Station
Bulletin 623, Purdue University, Lafayette, Indiana, pp.5-13.

7 Edwards, Clark, Resource Fixity, Credit Availability and Agricultural
Crganization, unpublished Ph.D. Thesis, Department of Axricultural
Economics, tichigan State University, 1958,







55
fixdty of inputs, In the event there is a wide range between salvage
Qalue and replacement cost of an input, and the marginal value produc-
tivity of the input closely approaches either its replacement cost or
its salvage value, the input will be considered to be fixed in one
direction and variable in the opposite direction. Since unilateral input
fixity is a less demanding restriction than input fixdty, it is useful
under more circumstances, Specifically, it may be impossible to de=-
termine whether an input category is fixed, but possible to ascertain
whether or not it is unilaterally fixed. In the present study, the
concept of unilateral fixity is used to deal with upward fixity of labor,
In view of the fact that many non-monetary factors enter into the farm
operator!s decision to stay in farming, the lower limit may be more
difficult to ascertain than the upper one,

The procedure adopted to determine whether or not the labor input was
fixed upward on each farm was the following:

Labor was held fixed on each farm at the levels existing in 1957 as
determined by the survey, At the same time, all other inputs on the farm

were adjusted in accordance with the profit maximizing conditions of

MVPxi 8
= 1 1ia«1,3,4,56. If at the profit maximizing level of other

Fxy

inputs the MVP of labor was less than its acquisition price, it was
regarded as fixed and the optimal organization was considered to have been
determined for the farm. However, if the estimated MVP for labor was
found to be greater than its acquisition price at the most profitable

level for other inputs, then the new optimum computed for the farm included

Labor it will be remembered was the second input and since its fixity is
being tested does not enter into this particular computation,
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MVP,,
varying labor until for all inputs i=1 1i=1,2,3,4,5,6. It is to
P
X

be noted that when reservation prices are the same as opportunity costs,
the resultant of profit maximization is an efficient9 adjustment within
and between firms for those factors of production that are varied,

In working with the Cobb-Douglas function the technique for profit

maximization may be carried out as follows:

A

10 biY

Since MVP, = 29Y = = I
Ry X5
and the profit maximizing condition is that
b A
i i X5 i
o X, . b, ¥ . .
and multiplying II by __ i yields i7 - Xi = O which on solving for
Pxi Pxi
. b, ¥ P b,
X; results in X; = i° = K.Y (where Ky = i) I1I
1 P 3 P,
X X

substituting this value in the original Cobb-Douglas production function

T = axiblxzb2 .. xhén yields ¥ = a(xl?)bl(xz?)bz « o (anf)bn
which may be readily solved for ¥ at the profit maximizing level of output,
' may then be substituted in III which may be solved for X Repeating
the last step yields the profit maximizing level for all inputs, When an
input was being tested for fixity a procedure similar to that just out-
lined was followed with the modification that A was substituted for the

Py

constant in the equation (where A = axXe Ty and Xp is the input category

9 According to criteria 6 and 7 of Chapter II,

10 ¢ by b b
= axl ]Xz 2 o o o X N js assumed to be a value productivity function

i.e, ¥ is predicted gross income,
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being tested for fixity). The MVP of Xp was then computed at the profit
maximiziﬂg level for all other inputs in the usual way,.

Estimating credit requirements functionally involved the following
steps, The combined category, labor and livestock-forage, was assumed
fixed,and other input categories were adjusted in the manner indicated
to maximize profit for each input category in relation to its reservation
price, The marginal value productivity of labor and livestock forage for
the resulting modified farm organizations was then computed, An alterna-
tive adjustment was also considered; it was based on a modification of
the equation presented in the last chapter., The principal modifications
in this equation were, (1) the separation of cash expenses into two com-
ponents, livestock-expenses and crop expenses anda(2) the separation of
labor-livestock-forage into the two categories labor and livestock-
forage, In this instance, labor was assumed fixed and the profit maxi-
mizing adjustments were made for the other input categories, The margin-
al value productivity of labor was then calculated to determine the
reasonableness of the assumption of upward fixity, Both the attempted
adjustments indicated that the assumption of fixity was reasonable for
labor and labor-livestock-forage, in the sense that their respective
marginal value productivities remained below their acquisition prices,

The interesting result yielded by a consideration of the optimal
farm organizations from both these equations,was that livestock-forage
investments were forced downwards to levels beyond the range of the
original data for most farms, while generally both machinery and land
were forced upwards, The typical adjustment for buildings was an

increase.ll The new adjustment for most farms may be regarded as being

1l see appendix tables XII, XIII, XIV, and XV,
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appropriate for cash cropping with a little dairying on the side,

Certain of the results involved extrapolations beyond e:perience into
physical impossibilities, For example, livestock expenses are high
enough to imply that for many farms the optimal adjustment would be to
feed cows at a level that is roughly equivalent to four times their
capacity to consume, At the same time barns and storage space for more
cows would be built, to provide superfluous housing capacity for non-
existent cows, The results should be interpreted as follows,

The best adjustment on these farms was to shift out of dairying
into a typical cash crop organization involving more land and machinery
so long as only the existing technologies are employed, This conclusion
is generally reinforced by the results obtained by other workers.12

Before accepting this dismal conclusion, however, it is necessary
to consider adjustments involving new technologies, Still further the
estimates indicate that emphasis should be placed on new labor saving

technologies,

Budgeting and Inter-Functional Adjustment

It was noted at the beginning of this chapter that at least two
types of adjustment that result in an increase in efficiency are possible
for a given farm firm, Adjustments on a function were termed intra-
functionalwnile those involving a shift from one production function to

another were called inter-functional. In the preceding section the

12 Dean McKee of the Department of Agricultural Economics, Michigan

State University, indicated in a statement to the author that results
he had obtained from an unpublished linear programming study indicated
that dairying would not, even under fairly favourable conditions, be
capable of competing with cash crops in a similar area in Michigan,
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nature of the intra-functional adjustments on the estimated producticn
function were delineated. It was concluded that the type of adjustment
which would admit a more efficient organization of the studied farms,
would not, at the same time admit their continued existence as dairy
farms,

Since tnis study is directed towards credit problems of dairy farms,
qua dairy farms adjustments, implied by a consideration of the extant
production function, were regarded as being inappropriate for the purpose

13

at hand, Conseauently, a different approach to the problem of i.cre
efficient adjustment of the studied farms as dairy farms was decided
upon,

An attempt was made to find for eacn farm a new organization, that
was both a dairy organization, and superior in terms of efficiency, to the
initial organization., The procedure followed to attain these ends, was

that of working out an individual budget for each of the studied farms,

A detailed description of the procedures follows,

Sources and llodifications of Data Used in Budzeting

Tne budgets carried out in this study were based on the work of
14 . e .
Earl Fuller, They involve organizations and technolozies that do not
exist in complete sets on the typical farm studied., They may be regarded
as examples of the form of organization necessary for survival in the dairy
industry in coming years. In general, the basis on which the individual

budzets were built was the amount of full time operator and family labor

13

Althouzh as pointed out previously in this thesis cash cropping may be
the most efficient use of farminz resources for this area,

14 Fuller, karl J., Op, cit.
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available on the individual farm under consideration, Those modifi-
cations of Fuller's assumptions which are of general applicability
follow:

1. Land was assumed to have 1.1 times the productivity assumed by
Fuller for corn, oats, and hay. This seemed to be appropriate
in view of the high quality of the land in Sanilac county rela-
tive to that considered by Fuller,

2. Certain modifications in prices were also made, for instance,
Cows producing 10,000 pounds of milk were valued at 3250 per head
instead of 4200, with a $25 increcase or decrease in price for
every 1000 pounds of milk produced above or below the 10,000
pound mark, Cattle sold were given prices 50 percent above those
assumed by Fuller, while cattle inventory increases were assumed
to have a 25 percent greater value than in his budgets. These
changes were believed to be necessary, to reflect accurately, the
higher values of sales and inventory changes encountered on the
farms studied in Sanilac county.

3. In addition to the changes mentioned above, one of two crop
enterprises was included on some of the farm budgets presented
here. Field beans were assumed to yield a net of 327 per acre,
and sugar beets a net of 54 per acre; credit requirements
equivalent to the non land costs of producing these crops, were
assuned to be 354 and $104 for beans and sugar beets respectively.

Specific modifications for individual budgets were made on the basis

of interviews and schedules taken, for example, where the farm operator was
Unable to obtain more land, or when a specific piece of land was available
for purchase, the modified budget was adjusted to fit the circumstances,

In the following section, the initial farm situation, the modification
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and the credit required for adjustment, are included along with a comuaen-
tary on conditions peculiar to the particular farm, and of relevance in
making the budget. In some instances, it will be ncted that a modified
budget is not included; this implies that the farms as organized
appeared to be as well, or better adjusted than those attainable with the
budgeting procedure discussed above, The criterion of efficiency in this
comparison between existing and budgeted states is different from that
used in the previous section. For operational purposes, the ratio of
value of total product to total costs for the initial farm organization
is compared with the corresponding ratio for the modified budget. The
larger of the two ratios is taken to indicate greater total short run
efficiency. Since diminishing returns to scale were indicated for the
farms as studied, it seemed reasonable to assume that movement alongz the
production function, in the direction of increased output, would yield a
smaller ratio of value of output to cost of input, while Fuller's work
often involved linear relationships that prevented (as handled) changes
in efficiency, as scale of enterprise was changed. In as much as the
postulation of downward fixity seems a reasonable assumption for most
farm inputs;15 the operational criterion of efficiency suggested above
would appear to be an appropriate empirical application of criterion 10
of Chapter III,

The credit required for efficient adjustment was determined by sub-

tracting the investments,l6 and costs, for the original organizations of

15 The exception in the budgets is farm labor, which was determined to

be fixed upward, and variable downward,

16 The organization shown is assumed to be after one year's operation,
hence no credit recuirement is shown for additional feed and supplies
that would be required. In some instances it might appear to the
individual operator to be more profitable to buy these rather than to
grow them, and then to purchase the additional livestock. In any event
this method of handling the feed inventory probably underestimates
the credit recuirements.,
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a farm from investments jand costs, for budgeted reorganization for that
farm, The initial organizations and modified budgets are presented,

farm by farm, in the sections which follow,
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Initial ard lModified Buds=ets

Farm No,1 Initial lodified
Number Full-Time lien 1 1
Number of Cows 22 L0
Number of Tillable Acres 101 160
Land & Improvements 214,000 334,000
Dairy Cattle 8,650 13,520
iachines & Equipment 5,906 13,540
Feed Inventory 810 5,268
Cash & Liquid Assets 200 1,000
Total Investment 29,566 57,328
Total Expenses 4,820 11,525
Total Receipts 7,420 19,936
Net Income 2,600 8,411
Interest on Investment

@ 5 percent/yr, 1,478 2,866
Labor & Mgt.Earnings 1,122 55545
Salaries 4,800 4,800
Profits -3,678 5
Credit Required 38,659

The principal changes here were an increase in land from 101
tillable acres to 160 tillable acres., This involved a purchase of 80
acres of tillable land since the operator originally owned only 80
tillable acres, Jbairy cattle were increased by 18 head (for which there
is housing already available). A crop enterprise (24 acres of beans)
was also included in the new budget. In the event it would be possible
to secure a long term rental contract jor lease,on the additional 80 acres
of tillable land, the credit requirements could be reduced substantially
on this farm reorganization plan, However, it is doubtful whether the
operator would be willing to undertake other investments in livestock,
machinery, and cows unless he had secure control of the additional land

for several years,
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Farm No,2 Initial odified
Number of Full-Time Men 1 1
Number of Cows 22 30
Number of Tillable Acres 97 97
Land & Improvements $40,250 #1250
Dairy Cattle 15,600 17,600
Machines & Equipment 7,365 11,885
Feed Inventory 1,017 5,268
Cash & Liquid Assets 2,000 1,000
Total Investment 68,582 77,003
Total Expenses 7,073 10,197
Total Receipts 14,100 17,933
Net Income 7,027 7,736
Interest on Investment

@ 5 percent/yr, 3,429 3,852
Labor & Mgt.Earnings 3,598 3,884
Salaries 4,800 4,800
Profits -1,202 =916
Credit Required 6,520

It is difficult to attain an efficient adjustment on this farm,since
land in the adjacent area is not available for purchase or rental, Con-
sequently increase in scale of operations in this case was considered to
be restricted, The operator!s present method of farming has involved the
sale of consideragle purebred livestock at better than average prices,
The large amount of individual care per animal required would,most likely,
serve as a further deterrent to increased size of operation., Credit
problems on this farm are less important than land restrictions., Income
and efficiency could be increased by the addition of a crop enterprise at
some distance from the home farm; however, even this alternative seems
unlikely to incréase efficiency in view of the distance machines would

have to travel on the road,
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Farm No,3 Initial Modified
Number of Full-Time Men 1 1
Number of Cows 22 L0
Number of Tillable Acres 116 156
Land & Improvements #20,000 $31,000
Dairy Cattle 7,300 12,700
Machines & Equipment 10,167 13,540
Feed Inventory 2,415 5,268
Cash & Liquid Assets 600 1,000
Total Investment 40,482 63,508
Total Expenses 6,384 11,773
Total Receipts 12,501 25,950
Net Income 6,117 14,177
Interest on Investment

@ 5 percent/yr, 2,024 3,175
Labor & Mgt,.Earnings 4,093 11,002
Salaries 4,800 1,800
Profits =707 6,202
Credit Required 22,582

This farm as organized is fairly efficient, The modifications in
the budget include an increase in cows from 22 to 4O, Current produc-
tion is 13,000 pounds, The budget assumes 12,000 pounds with 40 cows,
Twenty acres of beans provide additional income, Both buildings and
land investments have been increased. No particular restriétions appear

to prevent the adjustment indicated,






Farm No,.4 Initial liodified
Number of Full-Time len 2 2
Number of Cows L2 80
Number of Tillable Acres 165 300
Land & Improvements $100,000 3140,500
Dairy Cattle 19,425 28,925
Machines & Equipment 15,762 17,255
Feed Inventory 2,918 10,931
Cash & Ligquid Assets 1,600 2,000
Total Investment 139,705 199,611
Total Expenses 9,846 20,087
Total Receipts 16,973 37,423
Net Income 7,127 17,336
Interest on Investment

@ 5 percent/yr, 6,985 9,980
Labor & lgt,.Farnings 142 7,356
Salaries 7,100 7,100
Profits -6,958 256
Credit Required 58,531
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The changes indicated on this farm appear to be more in the nature
of changes in scale,than on most of the others, Increases are implied
for land, livestock, and buildings., Salaries total $7,100 instead of
the usual $9,600 for a two man farm, since $2,300 is what the operator
is paying his hired man., No restrictions to change appear obvious in
this case, The operator is currently getting 10,000 pound production
from his cows, It is assumed that he would be able to maintain this
level of production with the increased number of cows, The modified

cropping program includes 27 acres of beans,



Farm No,5 Initial Modified
Number of Full-Time Men 3 3
Number of Cows 30 120
Number of Tillable Acres 255 L1
Land & Improvements $30,000 100,000
Dairy Cattle 16,000 43,000
Machines & Equipment 15,039 20,505
Feed Inventory 6,309 16,563
Cash & Liquid Assets 400 3,000
Total Investment 67,748 183,068
Total Expenses 11,846 27,955
Total Receipts 21,974 6L,258
Net Income 10,128 36,303
Interest on Investment

@ 5 percent/yr, 3,387 9,153
Labor & Mgt.Earnings 6,741 27,150
Salaries 12,169 12,169
Profits -5,428 14,981
Credit Required 107,213
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The modified budget indicates very heavy capital requirements
necessary with new technology>to provide an adequate level of earnings
for a three man dairy operation., The operator currently is milking
30 cows,producing an average of 13,000 pounds of milk per cow, The
budget assumes a 12,000 pound average for 120 cows which may be opti-
mistic, This budget does not include a separate cropping program in

addition to that assumed sufficient to provide feed for the livestock,
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Farm No,6 Initial Modified
Number of Full-Time len 1

Number of Cows LO

Number of Tillable Acres 204

Land & Improvements 45,000

Dairy Cattle 10,300

Machines & Equipment 11,529

Feed Inventory 5,985

Cash & Liquid Assets 600

Total Investment 73,414

Total Expenses 10,542

Total Receipts 23,704

Net Income 13,162

Interest on Investment

@ 5 percent/yr, 3,671

Labor & Mgt,Earnings 9,491

Salaries 4,800

Profits L,691

Credit Required none

As this farm is organized,it is more efficient than the budgeted
modification for it would be, Cattle sales are greater than on the
budgeted 4O cow farm as are cattle and crop inventory increases, A
good portion of the buildings and equipment on this place are new,and
of a labor saving type. Thus such a farm indicates that the budgeted

. e . . . 17
modifications are attainable under some circumstances,

17 This farm's gross income is 7,968 dollars above that predicted by the
functional analyses which also indicates that it is on a production
function superior to those for the typical farm studied,
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Farm No,7 Initial Modified
Numer of Full-Time Men 1 l
Number of Cows 30 40
Number of Tillable Acres 190 190
Land & Improvements $30, 540 $4, 540
Dairy Cattle 8,903 13,520
Machines & Equipment 7,932 13,540
Feed Inventory 1,076 5,268
Cash & Liquid Assets 800 1,000
Total Investment 49,251 Th,868
Total Expenses 7,437 12,696
Total Receipts 10,861 20,496
Net Income 3542k 7,800
Interest on Investment

@ 5 percent/yr. 2,462 3,743
Labor & Mgt,Earnings 962 4,057
Salaries 4,800 4,800
Profits -3,838 =743
Credit Required 26,835

This operation, as currently managed, is characterized by inadequate
housing, storage and an almost complete lack of labor saving devices,
The modification recommended here,includes a switch from a herd of 30
Jersey cows to a herd of 4O Holsteins, Milk production averages 6000
pounds per cow, With larger cows of greater productive capacity, the
operator should be able to achieve 10,000 pounds of 3,6 percent milk per
cOW per year. Major investments in buildings and storage are indicated
for this farm. Fifty-four acres of beans are included as a cash crop,
In view of the low price of cull Jersey cows,the increase in inventory
value of livestock was not modified upwards,as in the case of the other

farms budgeted. This farm has serious technical and credit problems,



Farm No,8

Number of Full-Time lien
Number of Cows

Number of Tillable Acres
Land & Improvements
Dairy Cattle

Machines & Equipment
Feed Inventory

Cash & Liquid Assets
Total Investment

Total Expenses

Total Receipts

Net Income

Interest on Investment
€ 5 percent/yr.

Labor & Mgt.Earnings
Salaries

Profits

Credit Required

The modifications indicated for this farm are similar to those
suggested for farm 1., The purchase of 50 acres of tillable land is
sugzested for the same reasons,but might be omitted if suitable long

term rental or leasing arrangements could be made,

Initial

1
36

145
$22,000
8,385
11,827
2,689

Iiliy 9OL
7,025
13,060
6,035

2,21,5
3,790
Iy, 800
-1,010

Modified

1
40

145
934,500
9,385
13, 540
5,268
1,000
63,693
11,845
19,381
75536

3,185
Ly 354
44,800
20,711

in size of operation might be possible under improved management

conditions; however, it is the authort's personal opinion that this

operator should continue on a small unit,
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A greater increase






Farm No,9 Initial Modified
Number of Full-Time len 2 2
Number of Cows 33 80
Number of Tillable Acres 190 290
Land & Improvements 345,278 $98,278
Dairy Cattle : 11,450 23,200
Machines & Equipment 8,642 17,255
Feed Inventory 3,386 10,931
Cash & Liquid Assets 200 2,000
Total Investment 68,938 123,664
Total Expenses ) 10,362 21,903
Total Receipts 15,419 38,145
Net Income 5,093 16,22
Interest on Investment

@ 5 percent/yr, 3,447 6,183
Labor & Mgt.Earnings 1,646 10,059
Salaries 9,600 9,600
Profits =7,954 L59
Credit Required 8L,876

Large amounts of credit are required to attain an efficient com-
bination of resources on this enterprise, The important changes in
investment include increased land, building;, and livestock, Serious
breeding problems have been encountered on this farm,that have resulted
in a drop in milk production of nearly 1500 pounds per cow, The modi-
fication includes a change of breeds to aleviate tﬁis problem, The first
few years would probgbly be required to build up the herd to the 10,000
pound level used, Current production averages 8500 pounds,but the
operator has demonstrated the capacity io handle high producing cows,

A cash crop of 19 acres of beets are included,since the operator has the

equipment available,and is experienced in growing them,



Farm No,10 Initial Mocified
Number of Full-Time Men 2 2
Number of Cows 53 100
Number of Tillable Acres LOO 40O
Land & Improvements $100,000 #112,000
Dairy Cattle 21-&, 000 35,750
Machines & Equipment 15,325 17,655
Feed Inventory 3,201 13,330
Cash & Liquid Assets 551 2,500
Total Investment 143,077 181,235
Total Expenses 12,768 23,937
Total Receipts 23,030 51,509
Net Income 10,262 27,572
Interest on Investment

@ 5 percent/yr, 7,154 9,062
Labor & Mgt.Earnings 3,108 18,510
Salaries 9,600 9,600
Profits -6,1,92 8,910
Credit Required 43,468

e

No particular obstacles appear to prevent the changes indicated in
the modified budget from being initiated and completed., The modified
budget includes a cash crop of 59 acres of beets, The 10,000 pound
average production per cow at present,is assumed attainable for the
increased herd, On this farm, as on most of the others studied, cash

cropping is an important alternative to dairying,



.
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Farm No,l1 Initial Modified
Number of Full-Time Men 1% 13
Number of Cows 25 LO
Number of Tillable Acres 301 301
Land & Improvements $48,500 948,500
Dairy Cattle 13,200 16,950
Machines & Equipment 11,571 13,540
Feed Inventory 3,229 5,268
Cash & Liquid Assets 500 1,000
Total Investment _ 71,000 85,258
Total Expenses 7,869 11,725
Total Receipts 17,435 25,889
Net Income 9,566 14,164
Interest on Investment

@ 5 percent/yr, 3,850 L4263
Labor & Mgt.Earnings 5,716 9,901
Salaries 7,200 7,200
Profits -1,48L 2,701
Credit Required 14,549

The interview held with the operator of this farm indicated that he
was not yet ready to expand fully his farming operations,but would rather
wait until his sons decide whether or not they wish to farm. Conse-
quently only a minimal livestock program is outlined in the modified
budget while important emphasis is placed on cash crop production, Part
of the land will remain in the soil bank program,while the remainder,
not used for feed production, will be devoted to sugar beets, Milk produc=
tion per cow is at the 9000 pound level; however, 10,000 pounds per cow

is used in the modified budget,
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Farm No,12 Initial Modified
Number of Full-Time Men 2 2
Number of Cows 33 80
Number of Tillable Acres 268 348
Land & Improvements $35,000 $42,500
Dairy Cattle 10,550 22,300
Machines & Equipment 8,956 17,255
Feed Inventory 2,190 10,931
Cash & Liquid Assets 2,000 2,000
Total Investment 58,696 94,986
Total Expenses 8,469 19,829
Total Receipts 18,600 42,278
Net Income 10,131 22,419
Interest on Investment

€@ 5 percent/yr. 2,935 L, TL9
Labor & Mgt.Earnings 7,196 17,700
Salaries 9,600 9,600
Profits =2,40L 8,100
Credit Required 39,801

Another 80 acres of bare land is available for purchase by the
operator at $7,500, As currently operated, the farm includes important
crop enterprises of cucumbers, wheat and beans, The modified budget
would retain a cash cropping program,although less extensive than the
original, Current average production per cow is better than 9700 pounds,

10,000 pounds is used in the modified budget,
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Farm No,13 Initial Modified
Number of Full-Time Men 14

Number of Cows 33

Number of Tillable Acres 302

Land & Improvements $21,500

Dairy Cattle 11,800

Machines & Equipment 17,453

Feed Inventory 8,152

Cash & Liquid Assets 1,375

Total Investment 60,280

Total Expenses 10,108

Total Receipts 22,093

Net Income 11,985

Interest on Investment

@ 5 percent/yr, 3,014

Labor & Mgt.Earnings 8,971

Salaries 7,200

Profits 1,771

Credit Required none

With 33 cows producing an average of 10,500 pounds of milk and a
cash crop program, this farm has a superior organization to that
attainable under a modified budget,assuming 12,000 pound production per
cow and devoted exclusively to dairying.l8 No modifications were

suggested for this enterprise,

Gross income is 2,991 dollars above the income predicted by the
Cobb-Douglas function indicating that adjustment is currently
superior to the typical farm studied,



Farm No.,l4

Number of Full-Time ilen
Nunber of Cows

Number of Tillable Acres
Land & Improvements
Dairy Cattle

Machines & Equipment
Feed Inventory

Cash & Liquid Assets
Total Investment

Total Expenses

Total Receipts

Net Income

Interest on Investment
@ 5 percent/yr,

Labor & Mgt.Earnings
Salaries

Profits

Credit Required

Initial

2
27
255

310,000

11,100
9,588
5,078
75500

73,266
6,798

14,667
75869

3,663
L, 206
9,600

‘5’ 3914

liodified

2

20

255
549,600
2149350
17,255
10,931
2,000
104,136
21, 666
37,602
16,136

5,206
10,930
9,600
1,330
37,375
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Changes suggested in the modified budget, include the purchase of

120 acres of land now being rented for reasons similar to those dis-

cussed for farm 1 and 8,

is included for this farm business,not enough feed is produced to

support the livestock carried,
purchased, Major investment changes include adding 53 more cows and

housing., Despite disease problems in the herd and attendant diffi-

Consequently, additional feed is

However, even though no cash crop enterprise

culties, production has been maintained at more than 10,000 pounds per

cow and the 10,000 pound rate is continued in the modified budget,






Farm No,1l5 Initial Modified
Number of Full-Time Men 2 2
Number of Cows 58 80
Number of Tillable Acres 295 295
Land & Improvements $75,000 $82,000
Dairy Cattle 22,500 30,500
Machines & Equipment 39,136 39,136
Feed Inventory 9,826 10,931
Cash & Liquid Assets 7,000 2,000
Total Investment 153,462 164,567
Total Expenses 12,976 20,087
Total Receipts 26,941 40,220
Net Income 13,965 20,133
Interest on Investment

@ 5 percent/yr, 7,673 8,228
Labor & Mgt.Earnings 6,292 11,905
Salaries 9,600 9,600
Profits -3,308 2,305
Credit Required 14,836
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Rapid changes have characterized the development of this farm
enterprise during the past five years, The herd has been increased by
30 cows, new buildings, a pipeline milker, milking parlor and bulk tank
have been purchased, The additional investments of the modified budget
are comparatively small, the largest being for the purchase of 23 more
cows, Current milk production is 9000 pounds per cow while the modi-
fication assumes a 10,000 pound rate of production, This enterprise

appears very similar to that indicated by the Fuller budget for 80 cows,
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Farm No,16 Initial Modified
Number of Full-Time Men 1

Numer of Cows 16

Number of Tillable Acres 175

Land & Improvements $35,000

Dairy Cattle 8,400

Machines & Equipment 6,411

Feed Inventory 2,718

Cash & Liquid Assets 735

Total Investment 53,264

Total Expenses L,645

Total Receipts 13,530

Net Income 8,885

Interest on Investment

@ 5 percent/yr, 2,663

Labor & Mgt.Earnings 6,222

Salaries 4,800

Profits 1,422

Credit Required none

High producing cows (12,125 pound average) and a good cropping
program, appear to be some of the reasons for a high gross income on this
farm, As the operator buys all used machinery which he repairs himself,
he is able to keep machinery investments and repairs low, Cattle are on
controlled rotation grazing during the summer, The principal cash crops
are wheat, beans, and pickles, The farm as currently organized, has
profits comparable to those that might be expected from Fuller's 4O cow
12,000 pound budget modification, consequently no changes in this

19

operation are suggested,

19 The farm's gross income is 3,873 dollars above that predicted by
functional analysis indicating an adjustment superior to the typical
farm studied,
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Farm No,17 Initial Modified
Number of Full-Time Men 1l

Number of Cows 2L

Number of Tillable Acres 110

Land & Improvements rented

Dairy Cattle $ 7,050

Machines & Equipment 3,677

Feed Inventory 2,227

Cash & Liquid Assets 100

Total Investme 13,054

Total Expenses 3,872

Total Receipts 10,343

Net Income 6,471

Interest on Investment

@ 5 percent/yr, 653

Labor & Mgt,.Earnings 5,818

Salaries 4,800

Profits 1,018

Credit Required none

Although the total investment on this farm is comparatively modest,
it is a more efficient operation than that attainable under the LO cow
10,000 pound modified budget, No changes to increase efficiency on this
operation were suggested. Fairly low milk yields (7525 pound average)
are compensated for by a good cash crop program, and expenses are kept
down to minimal levels, This operator has been producing beets for sale

and buying forage with the beet receipts,

2
0 Includes rental payment,

21 The functionally predicted gross income of this farm is 530 dollars
less than current gross income indicating a better than typical
adjustment for this farm,



Farm No,18 Initial Modified
Number of Full-Time Men 1l 1
Number of Cows 21 4O
Number of Tillable Acres 229 229
Land & Improvements 50,000 $50,000
Dairy Cattle 7,175 11,925
Machines & Equipment 5,729 13,540
Feed Inventory 2,931 5,236
Cash & Liquid Assets 3,350 1,000
Total Investment 69,685 81,733
Total Expenses 7,151 11,396
Total Receipts 12,913 22,050
Net Income 5,762 10,654
Interest on Investment

@ 5 percent/yr, 3,484 1,087
Labor & Mgt.Earnings 2,278 6,567
Salaries L, 800 4,800
Profits -2,522 1,767
Credit Required 15,653

Adequate land and buildings to support a fairly large dairy
enterprise are present on this farm, However, the operator indicated
he was strongly considering cash crops as an important alternative to
dairying, Consequently, the dairy program sketched out in the modified
budget is a minimal one in relation to the land available, A fairly
large cash crop program is included with it., Credit requirements to

make the modification indicated are fairly modest,
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Farm No,19 Initial Modified
Number of Full-Time Men 2 2
Number of Cows 35 80
Number of Tillable Acres 200 280
Land & Improvements $50,000 $ 5,800
Dairy Cattle 16,300 29,800
Machines & Equipment 19,511 19,511
Feed Inventory 4,140 10,931
Cash & Liquid Assets 1,985 2,000
Total Investment 91,936 120,242
Total Expenses 9,870 19,199
Total Receipts 21,515 38,433
Net Income 11,645 19,234
Interest on Investment

@ 5 percent/yr, Ly597 6,012
Labor & Mgt,Earnings 7,048 13,222
Salaries 9,600 9,600
Profits -2,552 3,622
Credit Required 29,6TL

Eighty acres of tillable land with a house are available to the
operator of this farm at a price of $8,000, One member of the informal
partnership proposes to retire within the next few years, Consequently
the available 80 acres may be purchased as housing for a hired man,
Machinery investment on this farm is high and most of the equipment is
in good condition, Consequently the repair item in the modified budget
was reduced from the usual level assumed for second hand machinery, 1iith
the increased livestock program there is still some land available for a
cash crop of beans, However, this land might be put to better use in the

production of emergency feed or pasture
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Farm No,20 Initial Modified
Number of Full-Time Men 3

Number of Cows 75

Number of Tillable Acres 367

Land & Improvements 100,000

Dairy Cattle 26,412

Machines & Equipment 26,376

Feed Inventory 5,726

Cash & Liquid Assets 5,000

Total Investment 163,512

Total Expenses 22,778

Total Receipts 41,375

Net Income 18,597

Interest on Investment

@ 5 percent/yr, 8,175

Labor & Mgt.Earnings 10,422

Salaries 8,307

Profits 2,112

Credit Required none

As it is presently organized,this 75 cow dairy herd is as efficient
as the organizations attainable under the ﬁodified budget for 80 cows
that Fuller presents, Hired labor in this instance is receiving less
than the $4,800 per man,assumed necessary by Fuller, If the same quality
of labor were used on this farm used in the modified budgets, it would
be underemployed and would yield a less efficient adjustment than that

now existing.22 Current milk production is 10,500 pounds per cow,

22 Functional analysis predicts a gross income for this farm 5,713

dollars less than its current gross income. This is evident to
support the conclusion that current adjustment on this farm is
superior to adjustment on the typical farm studied,



Farm No,21 Initial Modified

Number of Full-Time lMen 1 1
Number of Cows 21 40
Number of Tillable Acres 77 157
Land & Improvements 20,000 #30,000
Dairy Cattle 5,900 10,650
Machines & Equipment 6,853 13,540
Feed Inventory ‘ 973 5,268
Cash & Liquid Assets 1,100 1,000
Total Investment 34,826 60,458
Total Expenses 3,892 11,525
Total Receipts 5,652 18,132
Net Income 1,760 6,607
Interest on Investment _

@ 5 percent/yr, 1,741 3,023
Labor & Mgt.Earnings 19 3,584
Salaries 4,800 4,800
Profits “ ~L,781 -1,216
Credit Required 27,972

There is some doubt whether the chief difficulty on this farm is
a technical problem,or a shortage of resources. A relatively large
increase in capital outlays and cash expenses,would not appear capable
of maling a much more efficient adjustment on this farm., Iiilk produc-
tion cur?ently is low, land appears to be less than adequate although
80 acres additional land are available, Operator is currently doing
part time work away from the farm, it seems doubtful that an efficient

adjustment can be readily attained on this farm,



Farm No,22

Number of Full-Time Men
Number of Cows

Number of Tillable Acres
Land & Improvements
Dairy Cattle

Machines & Equipment
Feed Inventory

Cash & Liquid Assets
Total Investment

Total Expenses

Total Receipts

Net Income

Interest on Investment
@ 5 percent/yr,

Labor & Mgt.Earnings
Salaries

Profits

Credit Required

Initial

1
35

220
548,000
12,875
16,398
L, 606
2,100
83,977
10,717
12,527
2,310

h,199
-1,889
5 800
-6,689

Seventeen cows were sold out of the herd on this farm during

the accounting period used in this study.

Disease control and

rebuilding the herd appear to be the chief problems facing this

operator, The change indicated in the modified budget are small,

and may be construed as being of minor importance,relative to the

disease control problem facing the operator,

8L






Farm No,23

Number of Full-Time lMen
Number of Cows

Number of Tillable Acres
Land & Improvements
Dairy Cattle

Machines & Equipment
Feed Inventory

Cash & Liquid Assets
Total Investment

Total Expenses

Total Receipts

Net Income

Interest on Investment
@ 5 percent/yr,

Labor & Mgt.Earnings
Salaries

Profits

Credit Required

Initial

1

22

14
$25,000
8,000

10,436

2,925
3,000
49,361
7,351
15,208
7,857

2,468
5,389
Ly, 800

589

Modified

none

85

By combining a high production per cow, (better than 13,000 pounds)

with a fair sized cash crop enterprise,this operator has achieved an

efficiency equivalent to that of a modified budget of 4O cows producing

10,000 pounds on the average,

suggested to increase its efficiency.2

No modifications on this operation are

23

Functional analysis predicts a gross income for this farm that is
2,066 dollars below that actually attained,



Farm No,2,4 Initial Modified
Number of Full-Time Men 2 2
Number of Cows 51 81
Number of Tillable Acres 303 303
Land & Improvements $61,800 $75,800
Dairy Cattle 17,475 2,725
Machines & Equipment 14,584 17,255
Feed Inventory 5,768 10,931
Cash & Liquid Assets 10,000 2,000
Total Investment 109,627 130,711
Total Expenses 13,301 19,093
Total Receipts 24,477 39,054
Net Income 11,176 19,093
Interest on Investment

@ 5 percent/yr, 5,481 6,535
Labor & Mgt.Earnings 5,695 13,426
Salaries 9,600 9,600
Profits -3,905 3,826
Credit Required 2,443

86

Despite the fact that this farm operation has a stanchion barn
without a gutter cleaner, its overall efficiency of operation compares
fairly favorably with that of the modified budget for 60 cows with
limited land, although less well with the other budgets for 60 and 80
cow herds, The changes suggested to increase efficiency are as a
consequence relatively small, Included in the modifications are 29
more cows, additional barn space, and some more machinery, Current milk
production is better than 11,000 pounds per cow,and the modification
assumes a 10,000 pound level of production, A minor cash crop program

remains after the feed requirements of the livestock have been met,






Farm No,25 Initial lodified
Nunber of Full-Time Men 2 2
Number of Cows 25 80
Number of Tillable Acres 320 ‘ 320
Land & Improvements 954,000 $60,000
Dairy Cattle 9,255 23,005
Machines & Equipment 18,277 18,277
Feed Inventory 4,213 10,931
Cash & Liquid Assets 12,940 2,000
Total Investment 98,685 114,213
Total Expenses 13,564 20,057
Total Receipts 22,333 40,782
Net Income 8,769 20,725
Interest on Investment

@ 5 percent/yr. L,93L 5,710
Labor & Mgt.Earnings 3,883 15,015
Salaries 9,600 9,600
Profits -5,767 5,415
Credit Required 19,121

Currently carrying on an extensive cash crop program,this farm hcs
about the right size for a two man operation; however, if dairying is
to be the main source of income, 55 more cows would have to be milked
twice a day to bring this farm up to the organization implied by the
2 man 80 cow budget modification, Some fairly extensive changes would
be required for housing the increased herd, but none are suggested for
increasing machinery,which already is more than adequate for the size

of operation,



Farm No,26

Number of Full-Time Men
Number of Cows

Number of Tillable Acres
Land & Improvements
Dairy Cattle

Machines & Equipment
Feed Inventory

Cash & Liquid Assets
Total Investizent

Total Expenses

Total Receipts

Net Income

Interest on Investment
@ 5 percent/yr,

Labor & HMgt.Earnings
Salaries

Profits

Credit Required

This farm operation is almost identical in organization to the

Initial

1

56

275
490,000
17,450
26,934
9,719
1,680
145,783
11,282
25,267
13,985

75289
6,696
4,800
1,896

Modified

none

budget modification for a 60 cow herd,although only 56 cows are

carried, No modification is suggested for this operation, however,

it is interesting to note the way in which it substantiates the

budgeted possibilities of a farm of similar size and organization,

24

88

2

The superiority of the present adjustment on this farm relative to

the adjustment for the typical farm studied,is indicated by a gross

income at present that is 1,448 dollars above that predicted by

functional analysis,



Farm No,27 Initial Modified
Number of Full-Time Men 1

Number of Cows 2L

Number of Tillable Acres 173

Land & Improvements $28,000

Dairy Cattle 7,993

Machines & Equipment L, 742

Feed Inventory 3,034

Cash & Liquid Assets 1,305

Total Investment L5,074

Total Expenses 10,109

Total Receipts 17,850

Net Income 7,741

Interest on Investment

@ 5 percent/yr, 2,253

Labor & Mgt.Earnings 5,488

Salaries 4,800

Profits 688

Credit Required none

The comment on the preceding farm can be applied almost directly
to this one, Although only 24 cows are being milked, additional enter-
prises on this farm including laying hens,and some cash crops combined
with the dairy enterprise,to yield a more efficient operation than the

25

40 cow 10,000 pound modification, Fairly old and inadequate buildings

would most likely inhibit extensive expansion on this farm,

25

Gross income on this farm is 2,732 dollars more than the functionally
estimated gross income for a typical farm studied, This result
supports the superiority of the modified budget over that of the
typically organized fam studied,
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Farm No,28 Initial Modified
Number of Full-Time Men 1 1l
Number of Cows 23 L0
Number of Tillable Acres 230 230
Land & Improvements 350,000 60,200
Dairy Cattle 9,400 1,500
Machines & Equipment 8,161 13,540
Feed Inventory 1,470 5,268
Cash & Liquid Assets 2,500 1,000
Total Investment 71,531 94,508
Total Expenses 7,659 11,388
Total Receipts 11,372 23,831
Net Income 3,731 12,443
Interest on Investment

@ 5 percent/yr, 3,576 Ly 725
Labor & Mgt.Earnings 137 7,718
Salaries 4,800 4,800
Profits -4,663 2,918
Credit Required 22,062

Currently this farm operator is producing better than 14,000 pounds
of milk per cow from 23 cows, The modification assumes a 12,000 pound
level of production,although this might be bettered under the particular
circumstances on this farm, Included in the modified budget is a fairly

large cash crop of beans,
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Farm No.29 Initial Modified
Number of Full-Time lMen 2 2
Number of Cows L6 80
Number of Tillable Acres 302 302
Land & Improvements 377,700 $77,700
Dairy Cattle 17,600 26,100
Machines & Equipment 11,466 17,255
Feed Inventory 1,775 10,931
Cash & Liquid Assets 2,400 2,000
Total Investment 110,91 133,986
Total Expenses 8,928 19,309
Total Receipts 15,915 35,496
Net Income 6,887 16,187
Interest on Investment

@ 5 percent/yr, 5,547 6,699
Labor & Mgt.Earnings 1,340 9,488
Salaries 7,75 9,600
Profits -6,375 -112
Credit Required 24,909

Even with nearly $25,000 of additional capital, adjustment on this
enterprise still falls short of that attained on most of the other
budget modifications. A 9000 pound level of production per cow is
assumed in the budget, which exceeds the current rate of production by
nearly 1500 pounds. Bang's disease,and the comparative inexperience of
the operator,are partly the causes of the low level of production., The
best current adjustment on this farm might well be an increased cropping
program,to provide a learning period for the operator to acquire experi-

ence in the care and handling of a high producing herd of dairy cows,
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Farm No,30 Initial Modified
Number of Full-Time lMen 2 2
Number of Cows 50 €0
Number of Tillable Acres 362 362
Land & Improvements $80,000 320,000
Dairy Cattle 15,875 23,375
Machines & Equipment 14,459 17,255
Feed Inventory 3,048 10,931
Cash & Liquid Assets 5,250 2,000
Total Investment 118,632 133,561
Total Expenses 15,613 19,309
Total Receipts 19,731 37,089
Net Income L,168 17,780
Interest on Investment

@ 5 percent/yr, 5,931 6,678
Labor & Mgt.Earnings -1,763 11,102
Salaries 9,600 9,600
Profits -11,363 1,502
Credit Required 17,556

Quantitatively there is little difference between the initial and
modified budgets on this farm., Qualitatively the difference is more
pronounced, Current production per cow is at the 8000 pound level
while in the modified budget a 9000 pound level is assumed, The princi-
pal difficuities of adjustment on this farm appear to be of a technical

nature,
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Farm No,31 Initial Hodified
Numper of Full-Time Men 1l

Number of Cows 28

Number of Tillable Acres 118

Land & Improvements $25,000

Dairy Cattle 10,705

Machines & Equipment 6,076

Feed Inventory 2,193

Cash & Liquid Assets 750

Total Investment L, 724

Total Expenses 5,509

Total Receipts 12,250

Net Income 5,509

Interest on Investment

@ 5 percent/yr, 2,236

Labor & Mgt.Earnings 44,505

Salaries 4,800

Profits =295

Credit Required none

Despite a fairly low level of production per cow of about 8000
pounds,this farm has achieved a more efficient adjustment than the
modified budget for a 4O cow herd producing 10,000 pounds of milk,

This has largely been achieved through thrift in keeping cash operating
expenses down, Possible adjustments include purchase of higher pro-

ducing cows,

The gross income on this farm is 536 dollars less than that predicted
for it by functional analysis.
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Appraisal of Budgzet Estimated Credit Recuirements

In appraising credit reguirements as revealed by the above budgets,
it is necessary to consider tne nature and consequences of the assumptions
and restrictions imposed in the budgets.

| Initially, it was decided to work out budgets thnat would continue
the farms in the dairy business. Thus, although minor cash crop enter-
prises were appended to many of the dairy-farm businesses in their
respective modified budgets, the pure cash crop alternative was not
thoroughly explored., Conseguently, although the presented modified
budgets are more efficient than the initial ones, it is not possible to
conclude on this basis, that dairying is the most efficient type of
production for the resources of these farms, The functional analysis as
presented in the first part of this chapter, indicated that returns from
dairy-livestock and forage investments, could be expected to be low for
farms organized with old technolozy. Other workers have presented
results that support a conclusion of a low level of productivity for
dairy farms producing less than 12,000 pounds of milk at a price of $4.00
per cwt., A recent unpublished linear programming study, that included27
dairying and cash crops as alternative enterprise, yielded no optimal
input combination that included dairying. It would seem reasonable to
infer from the evidence, that dairying for many of the farms studied, may
not represent the most efficient long-run adjustment. However, in many
cases because of the downward fixity of inputs, particularly those of a
specialized nature, that are fixed for individual farms as well as for

the dairy industry, many of the farms will most likely continue to

27 McKee, Dean, op., cit.
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operate as dairy enterprises for some time to come,

There are other reasons which may be considered as important
deterrents to movement out of the dairy industry. Some farmners are
simply misled by erroneous reasoning of their own or of others. For
many farm operators, dairying is part of a way of life they wish to
pursue., The conseaquent subjective value that they attach to working
with dairy livestock, in many cases outweighs the subjective value of
higher expected money incomes, from other types of enterprises, Another
consideration of importance in some farm situations, stems from the fact
that if land resources are limited, cash cropping, even under the best
known technolozy, may not yield an income hizh enough to satisfy the farm
operator, In many cases, income may be increased by adding a livestock
enterprise to the limited lénd available; farm no.2 of the presented
budgets appears to be a case in point. In light of the foregoing, it
seems worth-wnile to budget more efficient dairy farms, even though cash
crop production mizht be the most efficient use of an uncomitted set of
resources,

Certain other assumptions made, and procedures used in deternining
the credit requirements by budzetinz, have to be considered prior to any
.general evaluvation of the estimated credit requirements. As noted in
the discussions of the various individual budgets, it was assumed that
land could be acquired by outrizht purcihase only. In many instances
such may be the actual situation; however, in some instances, the possi-
bility of securing long-term rental agreenents, or land contracts, may
exist whicih give the farm operator close to the security he would have
as a direct owner, In any event, the assunption of outright ownership

by purchase was made, because it was believed to be unlikely that farm
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operators would make tne associated chanses in buildings, storage, live-
stock and machinery, unless they nad secure tenure, To the extent that
alternative ways of getting secure control of land, without direct
purchase exist, the credit requirements indicated may be regarded as
being overestimated,

A further source of upward bias in credit requirements resulted from
the procedure of hanaling cash operating expenditure requirements. The
aggregate estimate of annual cash operating expenses for the initial, and
modified budgets, served as the basis for determining credit requirements
for this category, but since many of the expense items would not be
concurrent, the maximum operating credit required for any month for
example, would probably be about a fifth or sixth of the total indicated.
Both these tendencies to overestimate credit requirements were offset to
a considerable degree, by the assumption of new technolozy in the modified
budgets, One of the characteristics of the new labor saving technology
in the dairy industry, is the complementarity of new labor saving techno-
logy with other new technology. Furthermore, the initiation of new
technologies often make the value productivity of investments in the
tecinoclogy replaced almost zero. Consequently, a dollar invested in old
tecnnology in the initial budget, would substitute for considerably less
than a dollar invested in the new technologzy, assumed in the modified
oudget. Thus, for most of the farms over- and underestimation of credit
requirements tend to be compensatory.

In comparing the initial and modified budgets, it may be readily
seen, that total expenses in the modified budgets are proportionately
higher than for the initial budgets. Individual operators capable of

keeping their operating expenses relatively low at present, should also
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be able to reduce their operating expenses to a lower level than assumed
in the modified budgets, Using the criterion of efficiency presented at
the beginning of this section, this means that the efficiency of the
modified budgets tends to be underestimated. Since, neither the initial
nor the modified budgets include farm produced products for home use,
this omission tends to underestimate the total value of receipts in both
instances, However, it is not unreasonable to assume that roughly equiva=-
lent amounts would be produced in both instances and that, hence, their
effects would cancel out,

On nine farms, the initial adjustment was considered to be as good
or better than that attainable under a modified budget. An inspection
of these farm budgets indicates several interesting relationships. Only
two of these more efficient farms had more than one full time man, while
fifteen of the thirty-one farms studied had more than one full time man,
This would tend to support the hypothesis that not only are larger enter-
prises less readily adjusted than their smaller counterparts, but that
it requires a level of management not frequently found,to make ﬁhe
management decisions on a larger enterprise, This indicates the existence
of an upper limit on size of enterprise that can be efficiently operated,
or alternatively,that the size of enterprise can be increased only by a
large increase in wage payments. The assumption in this latter instance
is’that more competent and efficient labor reguired on these farms could
command a high wage elsewhere,

The source of efficiency on the nine farms mentioned above varied
considerably, although all of the nine did have a supplementary cash crop
enterprise that could have resulted in more efficient use of labor, In

-general,cash operating expenses on these nine farms were lower than those
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occurring on other farms of similar size., High levels of milk production
per cow were usually,though not always associated with these more
efficient farms,

The following seem acceptable tentative conclusions that may be
drawn from a consideration of the initial and modified budgets on the
thirty-one farms studied, The increased efficiency indicated by the
budget modifications for most of the farms studied,renresent attainable
goals,in the sense that nine of the thirty-one farms studied have demon-
strated eguivalent or superior adjustments, Although it should be borne
in mind that the method of adjustment was different for many of the farms,
the budgets support a hypothesis of low-managerial capacity of hired
labor,relative to the managerial ability of owner operators, Conse=-
quently it may be tentatively concluded that the number of large increases
in farm size,will be restricted by the lack of adequate sources of mana-
gerial ability on most of the farms studied, which is in accordance with
the comparatively small increase in size of enterprise suggested by the
modified budgets,

In the following chapter some of the important aggregate conse=-
quences of the modified budgets are considered,in addition to the main
theme of admissibility of adjustment within the institutional restrictions

on credit,
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CHAPTER VI
ADJUSTMENT POSSIBILITIES

In the last chapter two types of efficient adjustment for dairy
farms studied were explored., To recapitulate, the first type was that
yielded by varying the quantities of the several input categories,to
determine an efficient adjustment on a statistically estimated produc-
tion function for each farm; the second type of adjustment was that
obtained by shifting each farm from a place’on the original production
function,to one on a more efficient production function, In the latter
instance budgeting was used to determine the adjustment for the indi-
vidual farms studied, In the present chapter, adjustments on the sta=
tistical production function are not considered as the new organizations
on the statistical production function were cash crop enterprises and
not dairy farms, Since the central problem studied in this thesis,con=-
cerned efficient adjustment of dairy-farms within institutionally
imposed credit restrictions, crop-farm types were not considered,
although crop farming may be a more efficient long run adjustment for
some of the farms in the area studied.

From the standpoint of the level of living that they will permit,
it is important to note that many of the budgeted modifications are of

a minimal nature. Although they are superior in this regard to the

Justification for concentrating on "non-economic" dairy enterprise
was presented in the last portion of the preceding chapter., However,
until someone develops a value system for value systems the choice of
what one should study,will contain an element of arbitrariness.
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initial budgets presented, the problem of how many resources are required
to produce levels of living, and working conditions, similar to those in
industrial work, is beyond the scope of the present study. Nevertheless,
if that is the direction in which agricultural policy makers wish to zo,
the present study indicates that much more resources are required than
indicated in the modified bud¢ets, Under such circumstances very large
amounts of credit would also be required to make the adjustment, This
general area of adjustment involving norms, is discussed in more detail in

the concluding chapter of the thesis.

Determination of Institutionally Available Credit

The lending rules of the various institutions2 were applied to the
individual farm situations, to determine the amounts of credit that could
be extended to the individual farm business. From the interviews with
representatives of commercial banks, the Federal Land Bank, and insurance
companies, the various amounts of new money that these entities would be
willing to lend, on the basis of various classes of collateral were
determined, In general, it was found that loans would be made up to fifty
percent3 of the current market value of land and buildings, machinery,
and livestock, No agency interviewed indicated that it would make loans
on the basis of feed and supplies on hand, since such assets would be

consuned during the year and, hence, would be unsuitable as a basis for

At the onset of this thesis it was pointed out that the study upon which
it is based, is only one of a set currently underway at the Department of
Agricultural Economics of iHichigan State University. Consequently its
focus is narrower than might be reasonable under different circurstances.
The author is well aware that other types of credit were, and are availa-
ble to the farms studied, However, he believed that the study of credit
from formal credit institutions to be a useful, important segment of the
general credit problen,

See Appendix B, Table XVI.
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collateral. It was furtner detcrained, that the insurance company would
lend up to sixty percent of the current market value of land and buildings,
only if the loan was for more tnan 35,00C, and the insurance company could
zet the first mortgace. Althouzh the value of household equiprment was
estimated for each farm studied, it was not used as a basis for collateral,
Trus with the exception noted avove for land and buildings, the amount of
new money borrowable by collateral, waé found by subtracting the amount of
money owed from fifty percent of the value of land and buildings, machinery
and livestock, Stocks, bonds, paid up insurance, cash and accounts receiva-
ble were rezarded as beinz equivalent in terms of borrowable funds to their
face values,

In the case of production credit associations, and the Farmers! Home
Administration, the amount of funds borrowable was determined in a differ-
ent manner, These agencies do not consider collateral to be their princi-
pal criterion, The production credit association lends, in part, on the
basis of the earning capacity of the borrower, Taus, generally speaking,
the maximum amount borrowable from a production credit association,would
be equivalent to from one, to five times the amount of the operators anti-
cipated net income, as indicated by his past performance and present plans,
In the case of heavy equiprent or bulk milk tanks, the maximum loan period
was found to be five years, for operating expenses one year and, for other
machinery, livestock and equipment, with the exception of land and buildings,
three years, Since most of the non land purchase expenditures indicated
by the modified budgets, were a combination of these types of expenditure,
the three year period was considered to be most appropriate, to indicate the
amount of money available from the Production Credit Association. The

actual calculation was made for the individual farms, by subtracting cash
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expenses, including an estimate of family living costs from thne cash
receipts, and subsequently multiplying the resultant net income figure
by three,

Since the Farmers' Home Administration makes loans primarily on the
basis of the character, and ability of the individual farm operator, and
not on the basis of available collateral, the problem of ascertaining
the credit available to an individual dairy farm operator, in this
instance could not readily be determined by applying general rules, This
difficulty was handled oy going over the individual farm situations with
the local representative of the Farmers! Home Administration, and
recording his opinion as to the amount of credit available to the indi-
vidual farm operators, in addition to that available from the previously
discussed sources. Thus, for each farm the amount of institutional credit
available, was determined by taking the sum of the amounts of credit avail-
able, from the various collateral sources, and that available in addition

from the non collateral sources,

Adiustment Possibilities

When the amounts of credit available, and credit required for adjust-
ment, on the studied farms were compared, possibilities of more efficient
adjustment were found to be the following, as shown on tables VIII, IX, X,
Within the limitations of credit from institutions, 22 farms could
achieve, or have already achieved an orgzanization, as good as, or better,
than that implied by their respective modified budgets. Of the remaining
9 farms, adjustment would not be possible with available institutional
credit if all land had to be purchased; however, 3 of the 9 could attain

efficient adjustment, if their additional land requirements
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could be met by rental or land contract purchase, It seems fairly safe
to assume,that the other 6 farms could not achieve efficient adjustment
by using only the available institutional credit.

In appraising the adequacy of available credit, an incomplete
picture results, if only institutional sources of credit in the area are
considered, However, it appears reasonable to conclude that even without
taking into account credit available from other sources, most dairy
farmers in the group studied,are capable of making the type of adjustment
indicated for their respective farm operations,as indicated in table X,
When other sources of credit such as, elevator companies, feed dealers,
machinery dealers, friends and families are also taken into consideration,
there seems to be considerable reason to believe that for the large majori-
ty of the farms studied,(i.e. at least 25 out of 31)1+ available credit is
not currently the important deterrent to more efficient adjustment.,
Although it was mentioned earlier in this chapter that the problem
of how many resources are required to produce earnings,and fringe benefits,
from dairying that are comparable to those in industrial work,is beyond
the scope of the present study, but it seems useful in the interest of
completeness, to attempt an answer to the question at this juncture,
However, it should be kept in mind that the statements of this section
are of a very tentative nature,indicating direction of adjustment rather
than amount, Initially an adjustment on the studied farms competitive

with industry,would require a highly labor efficient technology,it seems

L

Two of the six operators not currently able to achieve efficient adjust-
ment with institutional credit have good private sources available to
. them,
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reasonable to assume that it would need to be more labor elficient, than
the technolozy assumed in the modified budgets presented in the last
chapter, In view of the rapid technological advances in the dairy
industry duringz the past few years, it seems reasonable to expect that
such a technology is an attainable zoal., In acgpraising the credit
requiremnents of such a technolozy, one is faced witn the problem that it
is as yet of an unknown cost. A very rough approximation of the credit
required, might be obtained from Fuller'55 work, He estimates that about
170,000 dollars would have to be invested in dairying, before earnings,
and working conditions, could be made coméarable to those attainable by
labor in industry. If tais fizure is used as a "bench mark"™, then only
5 of the 31 farms studied would be avle to make such an adjustment, if one
prefers the 100,000 dollars mark, then thirteen farms would be capable of

maxing the adjustment with credit from institutions,

A-~resate Conseacuences of Adjustment

Since there is a relatively large number of dairy farms in the
Detroit milk-shed, (or in Sanilac county for that matter) recommendations
'for adjustment of an individual dairy-farm may be made almost without
regard to their effect on azgregate production of milk., However, when
such recomsendations are applied to a large number of dairy farms, azgre-
gate consequences of such adjustment become a vital part of the basis for

making recommendations. Consecuently it appears to the author to be

5

Fuller, Earl I., Some Labor Efficient Dairy Farm Orzanizations Designed
for Michigan Conditions, ilimeograph 690, Department of Arricultural
Economics, MHicnigan State University, 1957, p. 123.
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useful to delineate fairly carefully some of aggresate changes in
output and input that would result were tne adjustrents presented in
the modified budzets of the preceding chapter to be initiated generally
on the studied farms, Table XI summarizes certain adjustments in milk
prodiuction, land utilization, and chanzies in cropping patterns that would
be capable of initiation on the studied farms under various sets of
assumptions,

For milk production the azgrezate adjustment possibilities appear to
be as follows, First, if all the adjustments indicated on thne studied
farms were to be initiated on all the 22 farms, where such adjustments
were indicated, a 93 percent increase in milk production could be expected.
Second, if adjustments permitted by available instituional credit and
lonz term rental, were to be untertaken, a 57 percent increase in milk
production would be the expected result, Third, institutional credit
alone would currently permit adjustments that could increase milk produc-
tion by 51 percent., Furthermore it is important to note that none of
the three adjustment situations mentioned above include production
increases on the 9 farms found to be more efficient than their respective
buiget modifications. Hence, it may be concluded that even larger
increases in milk production than those enumerated above are possible in
the farms studied, Even if land is held fixed for all farms at current
levels, a 75 percent increase in total milk production could result, if the
chanzes indicated by the modified budgets were initiated on the 22 farms,
wnere they were considered to be relevant. Tillable acres of land would
nave to be increased by 11 percent, if all the adjustnent possibilities
budgeted are to be initiated,

Cash crop production as misht be expected would also be affccted by
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Table VIII

Credit Available from Institutional Sources for
Individual Farm Adjustment

Farm Credit Available Other Crediﬁk Total Credit
Number on Collateral Available from Available from
from Institutions Institutions Institutions
1 $ 9,200 311,000]m $20,200
2 38,000 —— 38,000
3 15,200 19,000 344200
A 59,700 — I 59,700
5 20,7(X) - ﬂ 20,700
6 10,300 22,000 32,300
7 none none none
8 7,600 10,000 17,600
9 7,000 6,000 13,000
10 79,000 -— I 79,000
11 22,800 —-—- X 22,800
12 none none none
13 1,300 15,000 16,300
14 40,900 -—- XX 40,900
15 48,500 -—= X 48,500
16 19,600 -—- I 19,600
17 1,100 -— 1,100
18 13,500 6,000 19,500
19 17,800 6,000 23,800
20 81,900 — 81,900
21 1,000 21,000 22,000
22 43,900 -—- %k 43,900
23 22,400 -—— %X 22,400
24 49,900 -—— I 49,900
25 53,700 -— Ik 53,700
26 ily, 900 —— %% lily5 900
27 6,585 -— kR 6,585
28 33,630 --- Bk 33,630
29 none nore none
30 38,600 — %R 38,600
31 8,700 20,000 238,700

Includes credit available from Production Credit Association and
Farmer$! Home Administration,

ok Money would be available to these operators in case of disaster,
at present they are beyond the scope of the Farmers' Home
Administration,






107
Table IX

Credit Availavle from Institutional Sources, Credit Required for
More Efficient Adjustment of Farms, and Adjustment Possibilities

Farm Total Credit Total Credit  Adjustment Remarks
Humber Available from Needed for Possibility
Institutions Ad justment
1 $20,200 $58,659 no -~ Could adjust with long
2 38,000 6,520 yes term rental of land
3 34,200 22,582 yes
L 59,700 58,531 yes
5 20, 700 107,218 no
6 32,300 none X yes
7 none 26,835 no
8 17,600 20,711 no - Could adjust with long
9 13,000 84,876 no term rental of land
10 79,000 43,468 yes
11 22,800 14,549 yes
12 none 59,801 no
13 16,300 none % yes
1 40,900 37,375 yes
15 48,500 14,836 yes
16 14,600 none X yes
17 1,100 none & yes
18 19, 500 15,653 yes
19 23,800 29,671 no
20 81,900 none %k yes
21 22,000 27,972 no - Could adjust with long
22 43,900 3,350 yes term rental of land
23 22,400 none %k yes
2L 49,900 21,443 yes
25 53,700 19,121 yes
26 Ly, 900 none % yes
27 6,585 none X yes
28 33,630 22,062 yes
29 none 24,909 no
30 38,600 17,556 yes
31 28,700 none % ves
i

These farms are already more efficienty organized than the budget
rnodification would permit; consequently no further adjustment is
sugcgested for them,
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Summary of Adjustment Possibilitiest

Adjustment Situation of Farms Nurber of Farms

A. Mready as efficient or more
efficient than respeciive 9
budzet modifications

B, Not as efficient as respective
budget modifications, but
sufficient institutional credit 13
available to permit more efficient
adjustment

C. Not as efficient as respective
budget modifications, but
more efficient adjustment 3
possible with long term rental
of land,and credit available
from institutions,

D, lot as efficient as respective
budget modifications, and more
efficient adjustment not 6
possible with credit available
from institutions,

Total number of farms 31

* This table summarized the results of tables VIII and IX,
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Table XI
Swamary of Initial and Modified Budgets

1., Milk Production (per year) Change

a) (all farms)

Initial Modified
8,811,000 1lb. 17,036,000 1b, 93 % increase
b) (includes modifications permitted by credit®
and long term rental of land only)
Initial Hodified
8,811,000 1b, 13,867,000 1b, 57 % increase
D
c¢) (includes modifications permitted by credit
only)
Initial Modified
8,811,000 1b, 13,339,000 lb, 51 % increase
d) (all farms)
Change in milk production permitted when
land is held fixed at initial level 75 % increase
2., Land Reaquirements to permit 93% increase in milk
production 11 % increase
3. Cash Croo Production
Cnange in crop production required to permit
93% increase in milk production 36 3 decrease
Le Gross Income
a) (all farms)
Initial Modified
#541,086 +899,113 66 % increase
b) (all farms, land fixed at initial level)
Initial Nodified
541,086 +€12,655 50 % increase
b 3 . . .
Institutional credit only.,
Decrease in crop production is from initial position; it underesti-
mates the reduction in land devoted to cash crop production, in the
area studied, resulting from 11} increase in land, which may be
partly in cash crops at present,
pio'e !

Modified gross income estimates do not include effects of price
changes, resulting from production increases, and low price
elasticity of demand.
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proposed budget modifications. As table XI indicates a 36 percent
decrease in cash crops could be expected, if milk production were to
increase by the 93 percent indicated, by including modifications on all
faras where budget modifications were suggested,

Before generalizing any of the results from the sample of farms
studied, it is important to give snecial consideration to problems
present when an attempt is made to generalize results from a purposive
sanple, It will be renembered that the studied farms were chosen in
such a way, that they were typically'on the same general production
function, and tyoically out of acjustment. Furthermore, since the help
of the county agent was used in selecting farms, it may be expected that
they are above average in many respects. iHence, in view of these non-
random elements, in sample selection the universe to which one can gener-
alize these results would be to similarly selected farms from the same
population, Nevertheless, to the extent that the population of similar
farms represents a considerable portion cf the Detroit milk-shed, it is
useful to make such zeneralizations,

Several important consequences of the adjustment possibilities are
almost immediately evident. The potential increase in milk production,
under any of the situations enumerated in table XI could be expected to
bring about reductions in milk prices, if they were made general in the

. . . . 6
studied area., The resultant decrease in inilk prices  would cause

It is difficult to give an adecuate appraisal of tne quantative decline

in milk price, that would result under such circumstances, in view of the

fact that neither tne price demand elasticity of milk, nor the total
population from which the studied farms were drawn, are known with any
degree of precision, However, if milk production were to be increased
by 75 percent and the price demand elasticity of milk is assumned to be
-.30 tnen the resultant price of milk would be negative, unless a large
increase in elasticity is present in the lower segment of tne relevant
demand curve,



111
reductions in the relative efficiency of the studied farms and in many
instances would impair or destroy their ability to survive,

Other consequences of initiating the proposed adjustments on the
studied farms include a slight increase in land and a reduction in casnh
crop acreage, Both of these changes in turn would have the effect of
increasing the marginal costs of milk production. Since both types of
changes would increase the marginal factor costs of inputs used in milk
production; the increased land would have to be bid away from its
current use, and the decrease in cash crop prcduction would serve to
increase the opportunity cost of forage grown on the land taken over
from crop production,

It is important to remember at this point that the changes in the
budget situations from initial to modified positions included only
changes that would result in increased efficiency, while it is equally
inmportant to consider other criteria in appraising the adequacy of such
modifications. If for example levels of living and working conditions
equivalent to those attainable from industrial production are considered
the relevant criteria for appraising adjustment; then the changes indi-
cated in the modified budgets are, in most cases,too small to permit the
attainment of such levels of living and working conditions, In view of
these considerations relative to the adjustment »ossibilities on the
studied farms, additional analysis of the two problems of efficiency
and income levels is required. In the chapter following such an

appraisal is undertaken,
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CHAPTER VII
CONCLUSICHS, IMPLICATIONS AND RECO:IZENDATIONS

There are several results of this study which appear to be important
enough to consider in more detail than was done in preceding chapters,
Although not all of those considered here deal directly with the adequacy
of institutional credit and efficient adjustment of dairy farms, they are
so closely related, that even a modest attempt at completeness requires
their inclusion, The results are discussed at length subsequent to their

initial listing which follows immediately,

Summary of Important Results and Conclusions

1. There appears to be enough institutional credit available to
permit more efficient types of adjustment on most of the dairy farms
studied,

2. Although enough credit for more efficient adjustment appears to
be available, many farmers are unaware of the types of services and inter-
est rates that are available from some credit institutions,

3. Most of the farms studied are faced with a low marginal value
productivity for labor,and a rising marginal factor cost for it,

L4, DNew technology is required for more efficient adjustment of the
dairy farms studied,

5. Several of the existing farm organizations indicate that superior
adjustments using new technology are possible,

6. Income levels on the studied farms were generally found to be low,

7. Cash cropping appears to be a very important alternative to dairy-

ing on many of the farms studied,
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8. A large increase in milk production and the danger of price

declines are implied by the modified budgets,

Ao-praisal of Conclusions

The initial item listed above is in essence,the answer to one of the
first questions posed by this study. The results of the preceding
chapters, especially chapter VI, do in fact indicate that enough insti-
tutional credit exists to permit more efficient adjustment on the large
majority of the farms studied. lence it is neither concluded nor recom-
mended that additional credit be supplied by the institutions studied,
when only the criteria of efficiency are used in judsing the amount of
credit required for the adjustment of the studied farms. In one way, the
credit available for adjustment has been underestimated by the exclusion
of non-institutional credit. As a result larger adjustments than those
indicated would be attainable on most of the farms studied. Some of the
further sources of credit for these additional adjustments,would include
land contracts with private individuals, dealer financing, and private
loans,

Despite the conclusion that enough credit is available for more
efficient adjustment on most of the farms studied% nevertheless many farm
operators did appear to be facing credit problems, This situation

appeared to stem from a lack of information on the part of the farm

1 It is important to note that the adequacy of institutional credit used
here refers only to the credit required for more efficient adjustment
of the studied farms., It is not concluded that enough credit is
available to permit working conditions, and earnings comparable to
those attainable in industrial employment. Such adjustments would
apparently require a new technology as yet unknown and of an unknown
cost,
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operators concerning credit and services available to them from existing
credit institutions. Thus many operators were using higher cost dealer
credit, when lower cost institutional credif was available to them,
Although the amounts of dealer credit used were comparatively unimportant
in some instances, in others they constituted the major portion of credit
used and could have resulted in important losses to the operators con-
cerned, if there had been only small reductions in debt repayment capacity.
Another area of the credit picture that seemed to be unclear to many of
the farm operators interviewed, concerned interest rates., Many of the
farm operators did not know the interest rates that they were payinz nor
was it clearly merked on the credit instrunents in many cases,

Iten three in the sumuary points up one of the major problems facing
the farm operators of most of tne farms as they are currently organized.
From a consideration of the functional analysis carried out, it would
appear that tne maéginal value productivities of labor and of livestock
are low, whether considered separately or in conjunction. At the same time
industrial wage rates are high and might be expected to increase with the
development of the St. Lawrence seaway and the consequent increase in
industrial growtn in the area studied and those areas adjacent to it.

Farm operators wishing to enlarge their farms or keep their hired help,
will, as a result, face serious organizational difficulties if they attempt
to adjust their farms using extant technolozy. For whether they enlarge
their scale of operations or not, so long as they have to employ hired
nelp, they will be faced with the dilemma that its marginal value produc-
tivity is low, relative to its opportunity costs,.

This problem of low value productivity for labor, in juxtanosition

with a hizh marginal factor cost does not appear to admit solution on
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the studied farms, so long as they remain on the same production function.
Thus, as noted in item four of thne suuaary, new and/or better technology
than typically used appears necessary to achieve increased value produc-
“ivity for labor, This conclusion is borne out by a consideration of
the functionally estimeted ovptiia, in conjunction with the cresented
budzets, It seems reasonable to infer from the budgets, that the average
productivity of labor may be increased by the application of large anounts
of labor saving technolozy, in conjunction with hichly efficient farm
labor., T.ere dees not appear to be available at present a technology
which would permit efficient adjustment in tne dairy business, with only
average or low quality farm labor. As a consecuence, adjustments on many
of the studied farms would involve a siift te hizher quality laoor., The
vype of adjustment involving existing labor on many farms, would conse-
quently involve costs as yet unknown. A priori consideration would tend
to support the hypotiesis that both competent labor, and labor saving tech-
nology, are required for the attainment of reasonably competitive levels
of productivity for labor, on dairy farms in Michigan. It will be renembered,
that one of the more important reasons for basing the modified budsets in
this study on the work by Earl Fuller, stemmed from the fact that in his
developrent he stressed new labor saving tecinolosye. It is of fundanental
importance to note that the budgets assume the joint attainment of new
technology and highly productive well paid labor,

One difficulty that exists in any budgeting procedure, prior to trans-
lation into corresponding reality, is that there usually exists some doubt
as to the practibility of the physical relationships implied by the
budget, Tuais is of special concern when the implied organizetion repre-

sents a type of organization and technology that is relatively new, In
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the present study, considerable justification for believing the modified
budgets to represent attainable reality exists., Several of the farms
indicated organizations that were as efficient,or more efficient than
their respective modified budgets., The sixth farm budgeted is of
particular interest in this regard,since it is almost a pure dairy enter-
prise on which large numbers of technical labor saving innovations have
been made. Furthermore,the organization of farm six as indicated by its
initial budget implies that an organization much superior to its modified
budget in terms of efficiency has already been attained on this form. It
is concluded therefore, as noted in item five of the summary,that the
budget modificatiorsdo in fact indicate an attainable reality on some of
the farms studied,

Despite the fact that the modified budgets, in those cases where
they are relevant, indicate a higher level of income than that included
in the initial budgets, it seems safe to say that the level of incomes
indicated is still low on most of the studied farms, This is particu=-
larly true when they are considered in relation to industrial wage rates,
that include fringe benefits in addition to cash wages. Fuller has
noted that he estimates for dairy farms in Southern lichigan that it would
require an investment in excess of ﬁ-‘$lOO,OOO2 to achieve wages comparable
to those in industry and that at the same time most fringe benefits would

still not be included.

2 This scale of adjustment would not be permitted by the institutionally
available credit on the majority of the studied farms, Furthermore it
is a moot point whether any of the studied farms could, within the
restrictions of institutional credit, make adjustments that would

provide wages and fringe benefits comparable to those available in
industry,
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Although the cash crop alternative to dairying has only been partly
explored in tidis study, there appears to be supporting evidence from
external sources to indicate the tentative conclusion that for many of
the farms studied,cash cropping may represent more efficient use of
resources than dairying, (This of course involves relaxing the assumption

that only dairy enterprises are to be considered).

Possible Implications

Up to the present point,the discussion in this chapter has dealt
largely with factual results and conclusions that have support in the
body of the thesis, as yet little has been said concerning the impli-
cations or consequences of this factual material, The present section
represents an attempt to remedy this situation. In the summary at the
beginning of this chapter the last item stated that the modified budgets
implied a considerable increase in milk production over the initial
situation obtaining in the unmodified or initial budgets. Furthermore,
it was pointed out in the last chapter,that the consequence of such a
large increase in milk production woula, if made general in the Detroit
milk-shed, have a seriously depressing influence on milk price, However,
these are not the only prices that would be affected by such an increase
in milk production, for securing the additional inputs required for the
additional production indicated would involve bidding up the prices of
factors of production such as cows, forage, and feed grains, since before
the transfer from current to alternative use can rationally be made the
alternative must indicate some return in excess of that from current use,
The nature of some of the changes that would be required to malke the
adjustments on the studied farms would include the following., An increase

in the production of forage, an increase in the production of corn for
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ensiling and for grain, an increase in oat production, and an increase
in numbers of heifers held for brceding purposes. The changes in the use
of land resources would result in reduced acreage available for cash
crops,such as beans, beets, and wheat. A result which might reasonably
be expected to raise cash crop prices,and consequently require, through
the working of the princirle of opportunity costs, further factor price
increases for the dairy industry. Hence it seems, that were the indi-
cated adjustments on the studied farms to be generally initiated,
decreasing profitability as a result of increases in factor prices and
decreases in product prices,would initially be a more effective deterrent
to completing the adjustment than a shortage of credit.3 What is implied
by the foregoing analysis is,that generalized applications of the indi-
vidual recommendations for more efficient adjustment of dairy farms,is a
self defeating program if it does not also embody some sort of production
control, The summary of aggregate adjustment possibilities presented in
the preceding chapter supports such a conclusion., In table XI it was
shown that increases in milk production ranging from 51 to 93 percent,
were implied by the modified budgets, depending upon the restrictions
assumed, This matter will be discussed at length in the last section of
this chapter where it is proposed to treat in some detail questions of
recommendations,

It has been mentioned previously in tnis chapter,that generally

speaking the income levels on the studied farms, whether considered in

3

Although the impact of such a decrease in the earning capacity of dairy
enterprises would doubtless reduce the amounts of credit that insti-
tutions would be willing to lend to borrowers engaged in the dairy
business, However, it seems reasonable to believe that the decline in
profitability would precede any such action on the part of insti-
tutional lenders,
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their initial states or as they are represented by the modified budgets,
are low,relative to the earnings of industrial labor, This is the case
despite the fact tnat the modified budgets embody new and labor saving
technology, It was mentioned before that Fuller has estimated that it
would require an investment in excess of $100,000 and the use of new tech-
nolozy,to yield wages comparable to those of industry and at the same
time provide something like enuivalent woriking conditions, Iven with
such an investment it would still not be possible to provide the fringe
benefits of industrial work. To the best of the author's lknowledge there
does not yet e:rist a technology directly applicable to the MMichigan dairy
industry,which would permit the earnings of dairy farm labor to compete
with industrial working conditions,and wage rates that include fringe
benefits when low price elasticities of demand are considered, This
implies that if the liichigan dairy industry is going to attain and main-
tain the ability to compete with industrial concerns for hign quality
labor,a great deal of rapid technological advance will have to be made,

and applied on lMichigan dairy farms,

Reconmendations

Several criteria that mizht be used in appraising modifications in
farm firm organizations and changes in institutional adjustments were
delineated in the second chapter of this thesis, It was noted at the
time that the use of efliciency as sole criterion of adjustment,would
result in recommendations which might,most charitebly,be regarded as
incomplete, To avoid this incomrleteness a section sketching out what
the author regarded as being some important ethical criteria was included
in chapter II. Up to the present only the criterion of efficiency has

been used to indicate the nature of adjustments on the studied farm firms,



120
The purpose of this section is to bring both economic and ethical criteria
to bear upon problems of dairy-farm adjustment,

For expository reasons, it appears to be useful to recapitulate the
consequences implied by the rapid simultaneous initiation of the modifi-
cations reguired for more efficient adjustment of dairy-farms,

1., Milk production would be substantially increased,

2. As a consequence of increased milk production and low demand elas=-
ticities,important decreases in milk prices could be expected,

3. The acquisition of the additional inputs to make the initial
adjustment would raise the price of these inputs.

L, The conseguences of item 2 and 3 would be to reduce the efficiency
of the adjustment indicated in the modified budgets,and at the
same time reduce the income of the farm families involved,

If the adjustments indicated were carried out the consequences could yield
a lowered price of dairy-products for consumers,and an unimproved level of
living for dairy-farmers, Under such circumstances the dairy-farmers
might well be considered as being treated as a mea.nsLL alone,of increasing
the real level of living of consumers. As indicated previously in the
second chapter of this thesis,a situation, where one group of persons is
made better off and another group is made worse off, is not capable of
being handled in terms of welfare economics, but rather must be treated

as an ethical problem,

What is proposed is to ask some of the relevant questions raised by

The situation engendered would not yield treatment of farmers as means
alone,to the extent that they are also consumers of dairy products;
however, it would closely approximate treatment as a means alone,
unless it were possible to apply the principle of compensation,
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Lananuel Kant,5 about the conseauences of tne adjustments indicated. Among
the questions he raised the following seem to be applicable to the present
situation,

1. Is any person being treated as a means alone and not as an end

in himself?

2. Is it possible to will that the maxim should be applied to all men?
Kant maintained that an undesirable situation obtained, if the first
guestion were to be answered in_the affirmative, or the second in the nega-
tive., Application of tne first question to the adjustments indicated and
their resultant conseguences, indicates that the situation would not admit
a negative answer to the first Kantian question, since dairy-farmers would
in fact be treated very nearly as a means alone and not as ends in them-
selves. What sort of situation would yield the preferred answer to this
question and at the same time maintain connotations of efficiency?
Althouzh a very large number of types of means and mechanisms for attaining
an adjustment that would yield both the preferred answer the question above,
and at the same time maintain connotations of efficiency could be explored,
only one means and one mechanism are treated in the following section,

In brief a hypothetical means of attaining such a preferred adjustment
of dairy farms might involve a program that includes following conditions,

1. Technical advice would be provided to farmers concerning labor
saving technology in the dairy industry.

2. Credit would be provided under the same program that would permit
dairy-farm operators to: (a) shift into a more efficient labor saving

technology, and (b) develop a scale of enterprise such that earnings of

Leys, W.A.R., op. cit., Chapter 5. Once more it seems wortiwhile to
point ont that Leys! interpretation of Kantian ethics is being used
as a paradizm of what might be done,
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labor in conjunction with new tecimology,would be comparable to earnings
of industrial workers of similar capacities,

3. Production controls would be instituted to counteract the price
depressing effects that could result from a generalized increase in scale

: .6
of individual dairy enterprises,

The inclusion of the first recomnendation stems as a logical conse-
guence from the body of the thesis,where it has been demonstrated that
efficient marginal adjustiments on the extant production function are not
capable of attainment in conjunction with maintaining the farms as dairy
enterprises, At the same time it was demonstrated that greater efficiency
(in an average sense) was attainable by shifting the farms onto a produc-
tion function,that subsuned a labor efficient technology. hus it appears
that new labor efficient technolozy is a necessary condition to increase
the efficiency of these farms. The first item in the recommendations.
indicates one of the ways in which farmers may be made aware of the nature
of these technical developments. It would seem that this is a required
step in making such adjustments, since there is little reason to believe
that farmers will malke efficient adjustment unless they are first made
aware of the nature of these adjustments,

In order to initiate changes implied by the technical advice aspect
of the program,it seems necessary to combine both the technical and credit
aspects,so that efficient complementary sets of inputs are purchased,

Such joint handling of technical and credit problems may be expected to

General problems of adjustment in the Michigan dairy industry are
presently being studied at iichigan State University by James Bonnen,
and Dean McKee as their contribution to the Lake States Dairy
Adjustment Study,
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provide efficient combinations of inputs,and at the same time avoid the
problems associated wita purchases that alone are neither cost reducing
noxr income increasing. But perhaps a more important service wnich could
be provided by the credit portion of the program,would be the rapid build
up of the farms on a new technical production function,and on a scale that
would permit earnings of agricultural workers to be competitive with
earnings of industrial workers., This would provide a set of conditions
that would more nearly yield an affirmative answer to the second Kantian
question, in the sense that similar groups of people would be receiving
similar remuneration for comparable work. Further,neither group would then
be treated as a means alone,

However in order that the gains in efficiency and income levels are
not all squandered in a price depressing flood of excess milk?some type of
Production control is required to take care of the aggregate effects on
increases in scale and efficiency of enterprise., In view of the fact that
increases in milk production are (under an existing new technology) requi-
Site to the attainment of earning levels comparable to those in industry
Short run adjustments would require a reduction in number of dairy-farm
enterprises, This reduction in the number of dairy-farm enterprises repre-
Sents one of the more critical ethical and economic aspects of the proposed
Program, From the standpoint of increasing earnings of farm labor to
levels comparable with industry, it is as essential as the shift to a new
tech.no].og;y. However the problem of deciding wnich persons should be
allowed to continue in or enter the dairy business does not readily admit
of Solution, One possibility that seems worth considering would be to make

& random selection among farm operators that have indicated the capacity
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and willingness to adopt new technology in the dairy business.7 These
randonly selected operators would then develop their farms under the
program, The remainder could be ziven compensatory payments that would
be similar to those received by property owners during a condermation
procedure, They could then continue farming if they so wisned but in
some other enterprise, Intry into the dairy business could then be under-
talen by permitting a random selection from those capable of handling
technological and managerial problems involved. Rate of entry would be
governed by the rate of change in demand for milk,

One of the important features of this program is,that it permits a
high proportion cf increases in labor efficiency to be translated into
income for the dairy-farmers. IMilk prices could at the same time be
reduced to levels that would compensate consumer tax payers for the cost
Of initiating the program. The principle of random selection of operators,
from a group capable and willing to make tecnological and manazerial
ad Justments, has an even handed justice in it and compensatory payments, if
adequate, could avoid the problen of treating anyone as a neans alone,

Whether or not such a prozram would in fact be capable of mecting the
Criteria of efficiency,and even handed justice for all,would depend upon
the quantitive and value relationships involved in maldng the proposed
Cha_nges.

Other recomnendations, of a less comprehensive nature than the fore-

going hypothetical proposal, but which nevertheless appear of importance

—
7

Such a random selection has been accepted fairly generally in the United
tates,as an equitable method of selecting people to serve in the armed
OXrces. From a casuistic standpoint then, it has a precedent in a

S tyation waere much more than the selection of a type of work may be

8t stake for the individual involved.
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as fruitful lines of investigation of problems related to the efficient
adjustment of the dairy-faorm studied in this thesis, include the following:

1., The development of more labor efficient technology for the dairy

industry.

2, The study and analysis of the comparative advantage of cash

crops and dairying in the area,

3. The development of a labor saving technology that complenents

old technolozy in the dairy industry.

L, The esteblishment of better cormunication between lending agzen-

cies and potential farmer users of credit,

Again the word technolozy and what it may imply for the dairy indus-
try enters the discussion, As indicated previously on several occasions,
labor efficient technolosy and its application on dairy farms appears to
be a necessary condition for any increase in efficiency in the deiry-
industry, Despite the fact that the modified budgets subsumed new and
1ab0r.saving technology,it was pointed out that even with such modifi-
cations, working conditions and earnings comparable to those of industry
Were not attainable on the studied farms. However, these modifications
in"Olving new labor saving technology did represent a move in that
dix‘ection. Consequently it seems reasonable to assume and important to
State that further technological development in the dairy industry is a
musst,if its labor is to achieve and maintain equality with industrial
labor. In a very real sense this may be regarded as being one of the
Most important recommendations of this thesis, Along with the develop-
SNt of this new technology that has been advocated,there also appears
to be an important place for the parallel development of technology that

is . : . ,
Conplementary with the extant set of productive resources, Such
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developrents could provide a way of increasing the efficiency of farms
incapable of aikxing the set of purchases required wnhen only a self com-
plenentary new tecnnolo;y is available,

Any analyesis of the cairy-farm business which claiins to be complete
must include a fairly close evaluation of the alternative opportunities
available in the arca under study. In this study the comvparative advan-
tages of cash crops and dairyinz have been explored at a minimal level,
Tihe indications appear to be that cash cropping has an important place
Oon many dairy-farms, and in fact that on the existing production function
a cash crop aujustment is more efficient and profitable than dairying,.
With regard to efficient adjustment between dairying and cash cropping, it
sSeens that furtner study is needed of the current ahd new technolozies
as they iaflucnce the comparative advantage of those two systems of
€nterprises. It is tne author's personal belief that technological
advances will do more to enhance the advantage of crops over dairying in
the studied area for soie time to come. If comnprehensive adjustments of
the dairy industry are to be made a necessary first step must include a

Study of the comparative advantage present and future of crops and dairy,
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Table XII 127

Profit Maximizing Organization of Studied Farms,I Labor and
Livestock-forage Fixed at Initial Level for Each Farm,
with MVP of Labor-livestock-forage Computed at Profit

Maximizing Level of Other Inputs

Farm Acres of Dollars of Dollars of Animal Unit MVP of Labor &
Number . Land Machinery Cash Expenses Capacity of Livestock=-
Investment Buildings forage
1 131 12937 LLLL, 68 $189
2 143 14104, L259 75 207
3 114 11281 3875 60 220
L 167 16523 5676 87 196
5 196 19315 6635 102 133
6 122 12028 4131 6l 187
7 115 11346 3898 60 22l
8 117 11519 3957 61 187
9 156 15433 5301 82 160
10 185 18228 6262 96 139
11 145 14294 4910 76 187
12 157 15524 5333 82 161
13 167 16523 5676 87 196
1 185 18228 6267 96 189
15 220 2743 7469 115 177
16 111 10946 3760 58 226
17 119 11731 LO30 62 182
18 124 12221 4198 65 179
19 170 16764, 5759 89 158
20 265 26153 8984 138 162
21 107 10544, 3622 56 177
22 137 13527 LO6LT 72 210
23 132 13041 11,80 69 191
2L 218 21,80 7379 114 178
25 Ul 13887 4770 ‘73 128
26 182 17979 6176 95 179
27 124 12188 1187 A 189
28 140 13837 L753 73 208
29 185 18228 6262 96 139
30 212 20949 7196 111 160
31 143 14140 4859 15 297

* Prediction equation was: Log ? = 2,012574 4+ 217 X5 + o177 ( o177 + log ?) +

A log 20
300 (300 4+10g ¥) + .097 (097 + 1log §)
log 1.00 log 21

where: X, = limiting factor of labor and livestock-forage on each farm; Xl =

acres of land = ,177 ?; X3 = dollars of machinery = o131 ?; Xh = dollars of
20 15
cash expenses = ,300 ?; X5 = animal units of housing capacity = ,097 ?;
1.00 21
A (]

S r . I ey



Table XIII 128

Profit Maximizing Organization of Studied Farms,t Labor and
Livestock-forage Fixed at Initial Level for Each Farm,
with MVP of Labor-livestock-forage Computed at Profit

Maximizing Level of Other Inputs

Farm Acres of Dollars of Dollars of Animal Unit MVP of Labor &
lMumber Land Machinery Cash lixpenses Capacity of Livestock=
Investment Buildings forage
1 232 1602L 5504 85 5230
2 25 17519 6018 93 256
3 202 13972 4800 Th 278
L 296 201,66 7031 108 2,2
5 346 23924 8218 127 165
6 216 14899 5118 79 231
1 203 14054 L,828 Th 277
8 207 14268 4,906 75 232
9 277 19117 6567 101 198
10 327 22578 7756 119 234
11 256 17705 6082 9l 232
12 278 19229 6605 102 199
13 296 20466 7031 108 2L2
14 327 22578 7756 119 234
15 390 26932 9251 142 219
16 196 13559 L4658 T2 281
17 210 14531 4992 i 226
18 219 15137 5200 80 221
19 300 20764 7133 110 196
20 L69 32394 11128 171 201
21 189 13061 LLBT 69 219
22 243 16756 5756 89 260
23 234 16153 5549 85 236
2 385 26606 9140 141 220
25 _2L9 17200 5909 91 158
26 322 22270 7650 118 221
27 219 15096 5186 g0 234
28 248 17139 5888 91 258
29 327 22578 7756 119 234
30 376 25949 8914 137 222
31 254 17519 6018 93 256
K

Prediction equation was: Log ¥ = 2.012574 4 .217 X, + .177 (log 4177 + log §) +

a Ly
131 (log ,lﬁ% + log Y) + .300 (log ,300 + log ?) + .097 (Llog 2097 + log )
ol 1.00 21

where the Xi's are the same as in the preceding table with the exception of

Xl wWhich has a value of .igz ?.



Table XIV
% 129
. Profit Maximizing Organization of Studied Farms, Labor Fixed at
- Initial Level for LEach Farm with MVP of Labor Computed at
. Profit Maximizing Level of Other Inputs

. Farm Acres Dollars of Dollars of Dollars of Dollars of Animal unit MVP of 2

Number of Machinery Livestock- Livestock Crop Capacity of month of
Land Investment  forage Expenses Lxpenses Buildings Labor
Investment
1 130 12848 2096 3089 1206 68 %173
2 130 128,48 2096 3089 1206 68 173
3 106 9994 1630 2403 938 53 184
L 155 15271 2,91 3672 1433 gL 167
5 240 23721 3879 5703 2227 125 151
6 124 12228 1995 2940 1148 65 175
7 102 10059 1641 2,18 9Ll 53 183
8 119 11788 1923 2834 1106 62 177
9 173 17030 2778 L095 1599 90 163
10 173 17030 2778 4095 1599 90 163
11 143 14071 2296 3383 1321 "o 170
12 173 17030 2778 4095 1599 90 163
13 155 15271 24,91 3672 1433 gl 167
1 173 17030 2778 4095 1599 90 163
15 210 2071, 3379 4980 1944 110 156
16 98 9667 1577 2324 907 51 185
17 124 12228 1995 2940 1148 65 175
18 130 13848 2096 3089 1206 68 173
19 186 18352 2994 LL12 1723 97 160
20 262 25851 4218 6216 24,27 137 148
21 116 11473 1872 2758 1077 61 178
22 124 12228 1995 2940 1148 65 175
23 130 12848 2096 3089 1206 68 173
2L, 207 20436 3334 L1 1918 108 156
25 190 18750 3059 L508 1760 99 159
26 178 17609 2373 L2314 1654 93 162
27 124 12228 1995 2940 1148 65 175
28 127 12538 2045 3015 1177 66 174
29 173 17030 2778 4095 1599 90 163
30 201 19879 3243 4780 1866 105 157
31 130 123848 2096 3089 1206 68 173

x Prediction equation was: Log T = 1.65520 + ,201 X5 + 177 (Log , ZZ + log ?) +

131 (log 4131 4+ log §) + .057 (log , gz +1log ¥) 4 .210 (log 210 +log 9) +
15 l 00
.082 (log ,082 ¢ log ) + .097 (log . 22 + log §) where X, = labor on each
1.00 21
farm; X5 = acres of land = , zz ? X3 = machinery investment = o131 ?
«15
h = livestock-forage 1nvestment = ,057 Y X5 = livestock expenses = ,210 ?'
40 l 00
X4 = crop expenses = ,082 Y; X7 = animal units of housing capacity = ,097 Y;
n 1.00 21
Y = gross income,



Table XV 130

Profit laximizing Organization of Studied Farms,t Labor Fixed at
Initial Level for Lach Farm with MVP of Labor Computed at
Profit Ma:dmizing Level of Cther Inputs

Farm ‘Acres  Dollars of Dollars of Dollars of Dollars of Animal Unit VP of 2

Number of Machinery Livestock- Livestock Crop Capacity of month of

Land Investment  forage Ixpenses  Ixpenses  Buildings Labor
Investment

1 240 1660 2709 3992 1559 83 3224
2 24,0 16601, 2709 3992 1559 38 221,
3 127 12918 2107 3106 1212 68 237
L 286 19739 3220 L7146 1853 104 216
5 L, 30661 5002 7372 2873 162 196
6 229 15806 2579 3800 1431 83 227
7 188 13003 2121 3126 1220 69 237
8 221 15238 2486 3664, 1430 81 229
9 319 22013 3591 5293 2066 116 211
10 319 22013 3591 5293 2066 116 211
11 263 18129 2967 4373 1707 96 220
12 319 22013 3591 5293 2066 116 211
13 26 19739 3220 - 4716 1853 104 216
1, 319 22013 3591 5293 2066 116 216
15 388 26775 L,368 64,38 2514, 142 202
16 181 12496 1038 3004 1173 66 239
17 229 15806 2579 3800 1484 8l 227
18 240 16601, 2709 3992 1559 88 224,
19 343 23722 3870 5701, 2227 125 207
20 L8L 33415 5452 8035 3137 177 192
21 215 14830 2419 3566 1392 78 230
22 229 15806 2579 3800 1484 &l 227
23 21,0 16604, 2709 3992 1559 88 221,
2l 382 26416 4310 6351 24,80 140 202
25 351 24237 3954 5827 2275 128 206
26 330 22762 3714 5,73 2137 120 209
27 229 15806 2579 3800 1481 8l 227
28 235 16207 260, 3897 1521 86 226
29 319 22013 3591 5293 2066 116 211
30 372 25691, 4192 6178 2412 136 203
31 2,0 1660k 2709 3992 1559 88 22l
x

Prediction equation was the same as in preceding table with the exception

that the third item in the right hand member of the equation is ,177 (log,lZZ
A Ly

+ log Y). Xi's are also the same with the exception of Xi which is ,177 ?.

14
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CONF IDENTAL Farm No.
SIZE OF FARM

Total Acres Owned Rented

Tillable Acres Owned Rented

Woodlot Acres Soil type

Crop Acres Total Yield Method of Harvest
LABOR: MONTHS ON FARM

Operator Months

Family Months

Hired Months




GROSS_INCOME 136

Amount
Date Quantity Price Received

Livestock and livestock products sold:

Milk

Other dairy products

Eggs

Cattle

Hogs

Sheep

Poultry

Other livestock
Other livestock income (wool, breeding
fees, etc.)

Crops sold:

Wheat

Oats

Corn

Sugar beets

Hay

Seed

Other

Custom work or machinery rented

Land and pasture rent

Other income from farm sources (inc.PMA)

— Other income

TOTAL CASH INCOME



GROSS INCOME (CONT'D)

VALUE OF FAMILY LIVING FURNISHED BY FARM

137

Farm Product Amount Price Total Value
Milk $ $
Butter
Eggs (doz.)

Poultry (lbs. or number)

Beef

Pork

Mutton

Fruit

Vegetables

Wood

Other

Total Value of Family Living Furnished by Farm $

Total Cash Income from page L36

Livestock Inventory Increase or Decrease

(from page 141)

Feed & Seed Inventory Increase or Decrease

Milk production per cow

lbs.

(from page 140)

TOTAL GROSS INCOME
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FERTILIZER AND LIME

Kind Use Amount Price Cost

Check for FARMS MAKING MAJOR LIME AND FERTILIZER INVESTMENTS
Residual Value

N, Total 1bs. X % = X ¢ = $
P05, Total lbs. X % = x ¢ =
K20, Total 1bs. x % = x ¢ =

TOTAL RESIDUAL VALUE $

Total cost of fertilizer from which residual is
computed $

Minus residual value

CURRENT FERTILIZER COST

. . . . . . . . o e . . . . .

Residual fertilizer value $

Total lime cost

Total cost of fertilizer applied to grasses, legumes,
and other perennials seeded during year.

TOTAL FERTILIZER INVESTMENT $
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SEEDS AND PLANTS

Used in 1957 Purchased in 1957
Perennial seed and plants (grasses, Annual seed and plants (corn, small
legumes, fruit) grain, beets, cover crops, garden etc.)
lbs. Acres Cost or Cost or
Kind seeded seeded value Kind Amount value

Garden seeds

Total
(Carry total to perennial plant inventory) (Carry total to other expenses)

Beginning Inventory of Perennial Plants
Hay and Pasture

Age and Value Total Date Prop.
Kind Acres condition per acre Value destroyed credit
Totals
Fruit
Kind Acres Value per acre Total value
Totals

Total beginning value of perennials
Minus proportionate credit of perennials destroyed
Plus machinery hired for land reclamation
Plus cost or value of perennial seed purchased & used
Plus total fertilizer investment

Total investment



OTHER EXPENSES
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Item

Quantity

Cost

Custom work or machinery hired

Labor

Gas and oil for farm use (less refund)

Livestock expense:

Feed

Spray

Veterinary and medicine

Breeding fees (less patronage refund)

Feeders purchased:

Cattle

Hogs

Lambs

Baby chicks purchased

Automobile operation (farm share)

Electricity (farm share)

Telephone (farm share)

Supplies (baling wire, sacks, strainer pads, etc.)

Beginning inventory of feeder animals
Beginning inventory of broilers

Annual seed and plants purchased
Perennials destroyed during year (value)
Other expenses

Total expenses

il
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FEED_AND SEED INVENTORY

Kind

Beginning inventory Ending inventory
Quantity Value Quantity Value

Grain

Corn

$ $

Qats

Wheat

Hay

Straw

Commercial feeds

Annual seed

Wheat seeding

seed
Perennial grass & legume

Total

Inventory increase §

Inventory decrease §$




LIVESTOCK INVENTORY
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Add Subtract
Kind Beg. inventory No. No. No. No. End. inventory
No. Value born bought sold and died No. Value
butchered
Dairy

Cows

Bred heifers

Unbred heifers

Calves

Bulls

Beef
Cows

Bred heifers

Unbred heifers

Bulls

Feeders

Calves

Hogs

Sows

Boars

Pigs

Feeders

Litters farrow

Sheep
Ewes

Rams

Lambs

Feeders

Poultry
Hens & roosters

Broilers

Other poultry

Other

Total

Beginning inventory:
Breeding stock
Feeders
Broilers

Ending

inventory: (total)

Breeding stock

Value of purchases
Beginning inventory

Increase or decrease
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LIVESTOCK INVESTMENT (DOLLARS)

Breeding Stock Bought During Year Breeding Stock Sold During Year

Date What bought Cost Prop. cost Date What sold Rc'vd. Prop.ceedit

Total Total

Beginning Inventory (Breeding Stock)
Plus Total Proportionate Cost

Minus Proportionate Credit
Total Breeding Livestock Investment




MACHINERY AND EQUIPMENT INVESTMENT
(Inventory beginning of year)

144

Item

Number

Value

Tractor and outfit

Machinery & equipment not included in tractor outfit

Automobile (Farm share)

Truck

Trailer and wagons

Tillage Equipment
Plows

Harrows (spring & spike tooth)

Disks

Cultipacker or roller

Cultivator

Planting Equipment
Grain drill

_Seeder

Seeder (Hand)

Corn planter

Harvesting Equipment
Hay rake

Mower

Hay loader

Binder

Combine

Field chopper

Hay baler

Hay forks or slings

Mow dryer

Corn picker

Ensilage cutter (stationary)

Lime spreader

Manure spreader

Barn cleaner

Feed grinders

Elevators

Blower

Engines and motors

Welder

Milk cans

Milk coolers

Bulk tank

Cream separator

Milking machine

Wash tank, can rack, & other milk house equipment

Water heater (milk house)

General farm tools (forks, shovels, carpenter shop, fence)

Gas tank

Irrigation equipment

Others

Total

v
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MACHINERY AND EQUIPMENT INVESTMENT (continued)

Purchases Sales
Date Item Total cost Prop.add. Date Item Total value Prop.ded.
S $ $ $

Beginning inventory §
Prop. add.
Prop. ded.

Total machinery investment

IMPROVEMENT INVESTMENT

Item and description —Capacity
Animal Cash crop storage
Dairy barn (type)
Stanchion milking parlor
Other

Other barns

Hog house (farrowing, "A" type, etc.)

Poultry houses (laying, broiler, brooder range,
shelters, etc.

Granary

Corn crib

Silo type and size

Other
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NET WORTH STATEMENT
(As of December 31, 1957)

Assets Liabilities
Land $ Farm mortgage $
Buildings Other mortgages
Machinery Bank notes
Livestock Personal notes
Feed, seed, supplies Other notes
Household equipment Accounts payable

Stocks, bonds Taxes, rent, ins. due

Cash on hand Other debts

Cash in bank
Total $

Accounts receivable
Net Worth

Total S

Total $
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FARMING EXPERIENCE
Years on this place ; years operated for yourself
Years of experience in dairy business

Age of operator Age of son or sons if operator is planning or
has a father-son agreement

Health of operator: Good Fair Poor (check one)

Insurance carried (a) Life ; (b) property ;

(c) farm liability (d) other insurance

Do you plan on making any adjustments in your farm operations this year that you
think would change the amount of farm products that your farm produces?

or

Any that would not change production but which might lower your costs?

or

Would both change the amount of products produced and at the same time reduce
your costs of production or do you propose to make any other changes?

What are the changes that you would make? In each case specify (a) the nature
of the change in what kind of thing; (b) how much; (c) expected cost or price;
(d) expected result on a firms cost structure.
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If planned purchases are indicated in the previous question, what method of
payment do you plan on using?

1. Pay cash

2. Mortgage

3. Installment

4. Dealer credit

5. Get cash from bank

6. " " " P.C.A.

7. " " " F.H.A.

8. "non " Federal Land Bank
9. von " friends

10. Other -- Be specific

Have you made any major changes in your farm operations in the last five years?

Labor

Land

Machinery

Livestock

Forage

Buildings

Labor (how much, what kind, wage, expected result)

Land and land improvements except portable irrigation (how much, what kind,
where, buy?, rent?, other, what price, expected result)
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Machinery and equipment (what kinds, how much, prices?, purpose, expected result)

Buildings and permanent improvements to buildings (what kind, how much
(capacities), prices, purpose, expected result)

Cash operating expenses (include here feed, fertilizer, fuel, etc.)

Livestock (include number, quality, and way to be obtained, price, etc.)
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Changes in scale of operations involving more than one input category
(include here proportions of various categories, expected cost of making
the changes and expected results in terms of income and cost change)

So far, we have talked about changes that you might make if you were given
the right conditions. To help us in this study, we need to know what
conditions, if any, you think actually prevent you from making part or all
of these changes?

(a)
(b)
(c)
(d)
(e)
()
(2)
(h)
(1)
(&)
(k)
(1)
(m)
(n)
(o)

Satisfied with present income

Prices are uncertain (i.e.)

Not possible to get the kind of land wanted

Not possible to get kind of livestock wanted

Not going to stay in farming much longer

Non-farm investments are more profitable

Need more information before making a decision and taking action
Labor not available at rate operator is willing to pay

Change may be too risky

Prices too high at present

Cash not available

Don't want to use credit under any circumstances

Cost of borrowing money is too high

Present debt repayment schedule already high relative to income

Other reasons =-- specify
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Of the reasons that have been listed for not making changes in a farm business,
which do you consider to be the limiting ones in your case? (a) Most important
3 (b) next important ;3 (c) least important .

If respondent has indicated that he will make input changes, then continue with
this one.

You have indicated that you plan on making certain investments, now suppose you
could borrow all the money that you wanted to at the following rates of interest,
could you give an estimate of how you would change your investment in:

Land - If you could borrow all that you wanted to at the following rates of interest,
assuming that the repayment schedule could be adjusted to your convenience.

Interest Expected return
Rate Amount _Period Required of Investment
0%

W>GD\JO\UI$~thJh‘
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Labor & Operating Expenses - If you could borrow all that you wanted to at the
following rates of interest, assuming that the repayment schedule be adjusted
to your convenience.

Interest Expected return
Rate Amount Period Required of Investment
%

(Yol [o<] DN] (o) (6] P o8 (WK} [ X] [0 {=]
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Livestock & Machinery - If you could borrow all that you wanted to at the following
rates of interest, assuming that the repayment schedule could be adjusted to your
convenience.

Interest Expected return
Rate Amount Period Required of Investment

e

Wi jnlsiwINni=io
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Now interest isn't the only thing that you think about when you borrow money.
Let's see what percent you would change your estimate of the total amount of money
you would borrow if you had to renew your note at

Change in Land Purchase Estimate
Loan to be renewed Loan to be
Maturity at terms agreed reappraised by
Period upon when loan made lender before renewal

90 days

1 yr.

2 yrs.

3 yrs.

4 yrs.

S _yrs.

6_yrs.

7 yrs.

8 yrs.

9 vrs.

10 _yrs.

15 yrs.

25 _yrs.

30 yrs.

40 yrs.
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Change in Labor and Operating Capital Purchases
Loan to be renewed Loan to be

Maturity at terms agreed reappraised by
Period upon when loan made lender before renewal

90 days

1l yr.

2 yrs.

3 yrs.

4 yrs.

5 _yrs.

6 yrs.

7 yrs.

8 yrs.

9 yrs.

25 yrs.

30 yrs.

40 yrs.
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Change in Livestock & Machinery Purchase Estimates

Loan to be renewed Loan to be
Maturity at terms agreed reappraised by
_Period upon when loan made lender before renewal

90 days

1l yr.

2 yrs.

3 yrs.

4 yrs.

5 yrs.

6 yrs.

7 yrs.

8 yrs.

9 vyrs.

10 yrs.

15 yrs.

20 yrs.

25 yrs.

30 yrs.

40 yrs.

What is the largest proportion of your current income that you would be willing
to use for debt repayment? Do you think that this proportion
would remain constant as your income changes?

Do you believe that you should keep your debts in a fairly fixed ratio to your
assets? Why, and in what ratio?

What proportion of the total resources that you use in farming do you think that
you should own outright?
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If you were able to secure a long term rental contract for your farm that would
give you the same security of tenure that you have as an owner, would you be
willing to rent your farm instead of owning it? If this would mean that you
might be able to operate a larger enterprise than you do at present? Yes

No ; Why?

Can you recall any important purchases that you would have made but were not
able to make during the last five years because you were not able to get the
credit you wanted? GET AS COMPLETE AN ANSWER HERE AS POSSIBLE INCLUDING:
causes, interest rates, terms, etc.
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CONF IDENTIAL Schedule No.

Location

Name and type of lending agency

1. Experience of lending agency with agricultural loans

What percent are ag. loans of total value of loans made?
What percent are ag. loans of total number of loans made?

2. Do you have an agricultural specialist to handle technical aspects of farm
loans made by this institution?

3. Aside from collateral, what information about a potential borrower would
you consider essential before making a loan to him?

4. 1In what way, if any, would you regard the following characteristics of farms
or farm operators as important to have information about before making a
loan to the farm operator

a. Age

b. Health

c. Martial status

d. Experience in farming
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e. Time lived in this area

f. Credit rating

g. Established plan for making a change in farming operations
h. Loan experience of lending agency with borrower

i. Net cash income and net inventory changes

j. Insurance (life and property)

k. Off farm job held by farm operator

1. Potential cosigners
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4. m. Purpose of loan

n. Type of farming

0. Soil productivity

P. Other considerations

5. Following are a series of questions about hypothetical situatioms that you
might meet in making loans to farmers.
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Farm No. I (Dai Operator's Equity
INVESTMENTS A B Cc
(70%) (57%)
Land $10,000 100% $4,000 $8,000
Cattle 4,000 100% 4,000 2,000
Machinery 7,000 1007% 6,000 2,100
Feed & Supplies 2,000 100% 2,000 1,000
Total $23,000 100% $16,000 $13,100

Net Income $3,500 $3,000 $2,700

How much would you lend this operator given that his equity is:

Situation A

Situation B

Situation C




Farm No. II (Dair

INVESTMENTS

Land

Cattle

Machinery

Feed & Supplies
Total

Net Income

How much would you

Situation A

$20,000
10,000
14,000

7,000

$51,000

$4,900

lend this operator given that his equity is:

1007
100%
100%
100%
100%

Operator's Equity

B
(73%)

$ 8,000
10,000
12,000

7,000

$37,000

$4,000

c
(58%)

$16,000
5,000
4,200

__3,500

$29,700

$3,500
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Situation B

Situation C




Farm No. III ‘Dairy)

INVESTMENTS

Land

Cattle

Machinery

Feed & Supplies
Total

Net Income

How much would you lend this operator given that his equity is:

Situation A

$30,000
16,000
13,000

11,000

$70,000

$7,000

1007%
100%
100%
100%

Operator's Equity

B
(56%)

$12,000
6,000
10,000

11,000

$39,000

$5,100

c
(59%)

$24,000
8,000
3,900

5,500

$41,400

$5,000

169

Situation B

Situation C







Farm No. IV (Dairy)

INVESTMENTS

Land

Cattle

Machinery

Feed & Supplies
Total

Net Income

How much would you lend this operator given that his equity is:

Situation A

$50,000
16,000
15,000

11,000

$92,000

$12,000

100%
100%
100%
100%

Operator's Equity

(71%)

$20,000
16,000
13,000

11,000

$60,000

$10,000

(60%)

$40,000
8,000
4,500

5,500
$58,000

$9,000

170

Situation B

Situation C




Farm No. V (Dairy)

INVESTMENTS

Land

Cattle

Machinery

Feed & Supplies
Total

Net Income

$60,000
33,000
20,000

22,000
$135,000

$26,000

1007
100%
100%
100%
1007%

Operator's Equity

B
(71%)

$24,000
33,000
17,000
22,000
$96,000

$23,600

How much would you lend this operator given that his equity is:

Situation A

c
(60%)

$48,000
16,500
6,000

11,000

$81,000

$22,000

171

Situation B

Situation C
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Farm No. VI (Dairy) Operator's Equity
INVESTMENTS
Land $300,000 100% $120,000 $240,000
Cattle 100,000 1007 100,000 50,000
Machinery 50,000 1007 42,000 15,000
Feed & Supplies 60,000 1007% 60,000 30,000
Total $510,000 $322,000 $335,000
Net Income $90,000 $79,000 $77,000

How much would you lend this operator given that his equity is:

Situation A

Situation B

Situation C
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Could you outline the history of 4 or 5 loans that your institution has made
to dairy farmers in the last two years in which the amounts of the loans made
were close to or at the maximum that you would lend?

(i)

a. Amount of loan

b. Period of maturity

c. Interest rate

d. Purpose of loan

e. Security

f. Net income

g. Personal characteristics of borrower of relevance in making this loan

h. Why do you consider that this loan was close to the maximum that you would
lend this operator?




174

Could you outline the history of 4 or 5 loans that your institution has made
to dairy farmers in the last two years in which the amounts of the loans made
were close to or at the maximum that you would lend?

(ii)

a. Amount of loan

b. Period of maturity

¢. Interest rate

d. Purpose of loan

e. Security

f. Net income

g. Personal characteristics of borrower of relevance in making this loan

h. Why do you consider that this loan was close to the maximum that you would
lend this operator?
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Could you outline the history of 4 or 5 loans that your institution has made
to dairy farmers in the last two years in which the amounts of the loans made
were close to or at the maximum that you would lend?

(iii)

a. Amount of loan

b. Period of maturity

c. Interest rate

d. Purpose of loan

e. Security

f. Net income

g. Personal characteristics of borrower of relevance in making this loan

h. Why do you consider that this loan was close to the maximum that you would
lend this operator?
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Could you outline the history of 4 or 5 loans that your institution has made
to dairy farmers in the last two years in which the amounts of the loans made
were close to or at the maximum that you would lend?

(iv)

a. Amount of loan

b. Period of maturity

c. Interest rate

d. Purpose of loan

e. Security

f. Net income

g. Personal characteristics of borrower of relevance in making this loan

h. Why do you consider that this loan was close to the maximum that you would
lend this operator?
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Could you outline the history of 4 or 5 loans that your institution has made
to dairy farmers in the last two years in which the amounts of the loans
made were close to or at the maximum that you would lend?

™)

a. Amount of loan

b. Period of maturity

c. Interest rate

d. Purpose of loan

e. Security

f. Net income

g. Personal characteristics of borrower of relevance in making this loan __

h. Why do you consider that this loan was close to the maximum that you
would lend this operator?
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Do you believe that your institution could profitably and safely loan more
money under certain circumstances to individual farmers than it is presently

able to do because of restrictions imposed which are in addition to its own
regulations?

What are some of these restrictions?

What do you believe would be more appropriate regulations?
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