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THE




ABSTRACT

FARM-NONFARM LABOR FLOWS, 1917-62, WITH EMPHASIS
ON RECENT MANPOWER AND CREDIT PROGRAMS

by Bob F, Jones

There were two general objectives of this study.
These objectives were (1) to describe and analyze the flow
of labor resources between the farm and nonfarm sectors of
the U, S. economy, 1917-62, and (2) to determine the major
impacts of selected government programs on labor use and
labor flows.

The programs studied were: (1) federal credit pro-
grams designed to assist in individual farm development and
(2) manpower and related policies since 1940.

The methodology involved extension of an available
theoretical model and deduction of hypotheses from that
model relevant to labor flows and labor uses, Most of the
tests of hypotheses consisted of examination of various
kinds of data for logical and empirical consistency with
the hypotheses,

Secondary data, mostly from publications of the U,S.
Department of Agriculture, Bureau of the Census, and the
Selective Service System provided the factual basis for the
study. Unpublished data on persons and loan funds in loan
programs were provided by the Washington office of the

Farmers Home Administration.
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Examination of seven different time-series on labor
use in agriculture showed that no single measure was suffi-
cient for analysis of labor flows., Hence, labor flows were
measured in terms of changes in farm population, farm labor
force and farm labor requirements.

Acquisition costs and salvage values were defined
specifically for farm labor. A study on intersectoral labor
flows utilizing 014 Age and Survivors Insurance Data was
found to provide estimates of salvage value for farm labor,
Nonfarm earnings by members of the hired farm working force
indicated salvage values for hired farm workers,

An expected salvage value series for labor which
weighted average annual factory worker income by the prob-
ability of employment was developed, Comparison of the sal-~
vage value series with data from other studies led to the
conclusion that the salvage value series represents an upper
limit to salvage values for labor., Thus, the series applies
to the labor services of younger farm workers (under 35).
This same series, when adjusted for intersectoral transport-
ation costs, was used to represent acquisition costs for
labor.

At the aggregate level the historical relationships
between acquisition costs, salvage values and marginal value
productivities for labor imply the labor flows which have
occurred between the farm and nonfarm economy since 1917,
At a lower level of aggregation, it was found that total

labor use has declined least on the larger, higher income
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farms in comparison to smaller farms (sales under $2,500)
where labor use has declined most, Use of farm operator
labor decreased least in the upper economic classes of farms,
Off-farm work by operators in this group has been less
important and has increased less than for operators in the
lower economic classes, Also, hired labor has decreased less
on the larger farms,

Analysis of labor flows by age of operator shows
that adjustment to rising wages has involved reduced entry
rates more than increased withdrawal rates, Older workers
(over 35) become "trapped" on farms because the marginal
value product of their labor is greater than their salvage
value off the farm,

Analysis of federal credit programs shows that per-
sons involved in loan programs represent a relatively small
proportion of all farm operators., However, the policy of
deal ing mostly with younger operators makes it possible for
such credit to affect entry rates provided all persons
receiving loans remain employed on the farm. The major con-
clusions about credit programs were (1) loans for farm
operation probably increased family labor employment in the
short run but (2) that in the long run loans of this type
probably had a small effect on farm employment.

Agricultural draft deferments during World War II
determined which farm youth remained on farms but deferment

policies did not maintain entry rates for farm operators
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under 35 years of age., There were some indications that
deferment policles for 30-37 year old farm males increased
entry rates during the 1940-45 period, Draft deferments
were relatively unimportant as a source of labor during the
Korean €Gonflict,

A greater proportion of farm veterans took advantage
of G I educational benefits than any other occupational
group. Faim veterans enrolled almost exclusively in on-
farm training, On-farm training was considerably more
attractive to World War II veterans than to Korean veterans.
This appears to be the result of more favorable subsistence
allowances and more favorable farming opportunities for
Wbild War II veterans in comparison to Korean veterans. The
general conclusion was that the type of training taken by
the large majority of veterans of World War II with famm
backgrounds probably hindered or at least did not facilitate

occupational mobility.
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CHAPTER I

INTRODUCTION

The Problem

For more than 30 years the Federal government has
been engaged in\some type of farm price or income-raising
plan on a large scale, It has been the policy of the
national government to redirect part of the income earned by
the total economy in order to increase incomes going to the
farm population. For the most part, reliance has been
placed on price supports and output restrictions as the
methods for increasing farm incomes.

Starting with the early 1950's and continuing to
date, there has been much discussion of the inadequacies of
price supports for simultaneously increasing farm incomes
and bringing about the adjustments which are called for in
agriculture, For the so-called basic commodities the
accumulated stocks and accompanied storage, handling and
disposal costs have been much discussed and are well
documented. Despite, or possibly partly as a result of con-
tinued efforts by the Federal government, farm incomes have

remained unsatisfactory as judged by farmers, many

1
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agricultural economists, Congressmen, and other interested
observers, according to numerous criteria by which incomes
and resource earnings can be compared,

Today, in contrast to the diagnosis of the early
1950'g that surpluses and consequently low incomes were of a
transitory nature arising from demand, there has been grow-
ing agreement that surplus commodities and overcapacity to
produce can be expected to remain as problems for sometime
into the future. The belief was held by many, particularly
those with a part in policy formulation, as well as their
advisors that only temporary measures were needed for dealing
with the surplus problem. Population growth was expected to
"catch-up" with supply at least by 1975 or perhaps consider-
ébly sooner, In the meantime with developments currently
anticipated with respect to technological change and
capacity to produce, the European Common Market, limited
means of payment on the part of non-European countries, and
growing reluctance on the part of American taxpayers to sub-
sidize foreign shipments there has been further recognition
that additional adjustments in production and resource use
must take place within domestic agriculture.

Other studies of overproduction and low returns in

agriculture typically have been commodity oriented.1

lThere is at least one notable exception to this state-
ment, See Earl O, Heady and Luther G, Tweeten, Resource Demand
and Structure of the Agricultural Industry, (2Ames, Iowa: Iowa
State University Press), 1963,
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Inadequate attention has been directed to resource flows and
to the role which the fixing of resources in production play
in explaining overproduction., This is particularly true when
one looks at the effect of (1) price supports on resource
flows and (2) various resource policies operating along with
price policies to limit aggregate production.

There is general, although not complete, agreement
that there are too many resources devoted to agricultural
production, Labor in particular has been over-abundantly
supplied to agriculture. Without doubt, at least in the long
run, price supports have stimulated movements of resources
into agriculture through providing income with which to pur-
chase inputs and through their effect on price expectations
and have thus tended to make the eventual adjustment problem
more difficult.

Moreover, domestic agricultural policies have worked
at cross purposes in committing resources to agriculture,

On the one hand, price support activities when accompanied by
marketing quotas attempt, however feebly, to restrict output
yet encourage greater production and greater use of inputs
via the higher price. On the other hand, various resource
policies encourage and permit resources to flow into agri-
culture. Despite overproduction at acceptable prices, the
Federal government has engaged in credit programs for indivi-
dual farmers which facilitate the purchase of capital inputs

and have probably encouraged other resources to remain in

-



FHES]




4

agriculture. Reclamation projects have added land capital
and perhaps labor to the total agricultural plant., Watershed
development projects and the Agricultural Conservation Pro-
gram by subsidizing the purchase of inputs have contributed
to increased output.

Other policies have dealt more directly with labor.
Direct manpower policy which utilized draft exemptions for
agricultural workers when the nation mobilized for wars or
for keeping the peace has pemitted labor to remain in agri-
culture. Veteran's educational programs which included on-
farm training may have added workers to agriculture.,

The policy ot importing foreign nationals for work on
U.S, farms has contributed to the supply of labor in agri-
culture. Although started early in World War II during a
period of general manpower shortage on farms, as well as in
the remainder of the economy, the program has continued
through 1963,

A major study has been undertaken to provide useful
information on and evaluation of the above mentioned programs

A

as well as other agricultural policies since 1918, The

major study has the following specific objectives: l

1. To describe the national impacts of selected U.S.

agricultuml programs, 1918 to date on output and

l’.['his study is under the direction of Dr, Glenn L.
Johnson and is supported by a grant from Resources for the
Future, Washington, D.C. |
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resource utilization in U.S. agriculture.

Programs to be selected will be those designed

to
a.

b.

results obtained in 1 and 2 above.l

Page two of the project statement indicates that the

major study is

oriented, 2

ments in contrast to other studies which have been commodity

Because of the number of programs involved and the
complexity of the problem this study is not as all-inclusive
as the above would indicate. Since this study is only one

part of the major project a division of work has been

influence:

Product prices,

Input prices both directly and indirectly
(by influencing the availability of credit
and other means).

The quantity of capital facilities and
service furnished by society to agriculture,
The output of agricultural products.
develop and state normative concepts for use
evaluating the programs studied.

evaluate the programs studied in view of

to concentrate on resource flows and commit-

2pid.

lProject statement submitted by Professor Johnson to
Resources for the Future. |
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possible, This study is directed specifically to a study of
labor flows between the farm and nonfarm sectors and to
utilization of labor in agriculture. The period for this
study is 1917 to 1962,

Better understanding of labor flows and of the
factors affecting farm employment should be useful to
students of policy, Congressmen, and to others interested in
rational and effective policies for agriculture, Labor
flows and labor use are particularly important to agriculture
in the aggregate since labor is a major input. Furthermore,
labor services represent an important asset to the individual
involved as it is the sale or allocation of those services

which play an important part in the income which he receives.

Objectives

There are two general objectives of this study. They are:
1. To describe and analyze the flow of labor resources be-
tween the farm and nonfarm sectors of the U.S.
2. To determine the major impacts of selected government
programs on labor use and labor flows.
Of course, an implicit objective is to provide

information which can be combined with infommation on other

inputs (land and capital) for the overall evaluation of

policies as envisioned in the parent study.

Asset fixity theory is utilized as a framework for

analysis of labor flows. This framework was selected for
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two reasons, First, the parent study utilizes this line of
reasoning, Second, it was selected because of its apparent
usefulness in explaining overproduction in agriculture, low
labor and capital returns, and the economic fixity of re-
sources in use despite low returns, Use of the theory
requires that it be elaborated, extended, and made applic-
able specifically to labor. Thus, a secondary objective of
the thesis is to clarify and extend asset fixity theory and
to specify relevant definitions required in its application
to labor flows.

Of the aforementioned programs, only those believed
to have had a significant effect on either getting people
into agriculture or on keeping them in agriculture are con-
sidered. This includes federal credit programs for indivi-
dual farm development. Specifically, loan programs which
provide credit to individuals for farm operation (working
capital) or farm purchase (land and improvements) are
analyzed, Manpower policies and subsegquent related policies
are analyzed for their effect on entry rates into and with-
drawal rates from agriculture. This includes analysis of
agricultural draft deferments during World War II and the
Korean Conflict, military service by males from the farm
labor force, and educational programs for veterans with farm
backgrounds.

Although this is intended as a fairly comprehensive
analysis of labor flows and of the policies affecting labor

supplied to agriculture, one important program is not
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considered, This is the national program currently author-
ized by Public Law 78 for the importation of foreign
nationals for farm work.

This important source of agricultural labor is not
included because of its complexity and far-reaching
implications. It is felt that the economic, social, and
political aspects of this program merit a separate study
and that only superficial treatment of it could be given
here.

As indicated above the analysis of programs centers
on the question of how the programs affect entry into agri-
culture or withdrawal from agriculture, Additional questions
which aid in evaluating the general question are: who is
involved in these programs, i.e. what are their education,
skill and age characteristics? How does the specific pro-

gram operate and how does it effect entry and exit rates?

Data and Methodology

Secondary data, mostly from publications of the
U.S. Department of Agriculture, Bureau of the Census, and
the Selective Service System provide the basis for the
study. Some unpublished data on persons and funds involved
in loan programs have been provided by the Washington
office of the Farmers Home Administration. The use of
secondary data is essentially dictated by the nature and the

scope of the study.
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The methodology is not easily characterized as no
formal model-fitting is done. Rather, a theoretical model
is presented and then various hypotheses are presented
which appear to be consistent with the model. These
hypotheses are presented at the beginning of each chapter
and are then subjected to various sorts of informal tests.
Most of the tests consist of examination of various kinds
of data for logical and empirical consistency with the

hypotheses.

Order of Presentation

The theoretical framework for analysis is presented
in Chapter II. The criteria for efficiency of labor use
in the economy are presented prior to the theory. These
criteria indicate the need for modification of the general
theory of resource use. Following the presentation of the
theory, the price, technological and institutional factors
which determine asset fixity are discussed, The acquisition
costs and salvage value concepts are discussed and applied
specifically to labor as an input.

Chapter III provides the empirical setting for the
study. It is a description of the structure and earnings
of the agricultural labor force., The composition of the
agricultural labor force in 1959-1960 is presented. This
is followed by description of the major movements of labor

from the farm sector since 1917, Changes in farm population,
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the farm labor force, and labor requirements are considered
by S5-year periods.

The fourth chapter consists of analysis of the
changes which have occurred in the agricultural labor force
since 1917, Estimates of acquisition cost and salvage value
for labor are presented. These estimates are brought to-
gether from other studies. & derived time-series believed
to represent the salvage value of farm labor is presented.
This series is compared to other data on labor earnings to
determine whether it is a valid estimate. The salvage value
series is related to labor flows by 5-year periods. Labor
flows between the farm and nonfarm sectors are compared to
flows expected on the basis of movement in the expected
salvage value series and its relation to the marginal value
product of labor.

Changes in labor utilization and adjustments by
size of farm as indicated by economic class of farm are
presented., These changes are compared to the changes
deducible from the theoretical model. Also, changes in the
size of farm operator cohorts are compared to expected
changes,

Chapter V comprises the analysis of federal credit
programs to aid individual farms. It covers the objectives
of the programs, the magnitude of the programs and the
characteristics and description of persons involved. This
is followed by a section on uses of loan funds along with

an analysis of how expenditures affect the productivity of
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labor. The analysis of the effects of the program on
entry and exit rates consists of relating the number of
people involved to the number of famm operators by age by
decade. A multiple regression analysis of family labor
employment completes the chapter.,

Chapter VI covers agricultural draft deferments
during World War II and the Korean Conflict, military service
for farm males and educational programs for veterans with
farm backgrounds. Inferences about the effects of draft
deferments and educational programs on rates of entry into I
and withdrawal from agriculture are made. These inferences
are based on changes in number of farm operators at differ-
ent stages of the cohort and on changes in different cohorts
as they complete the same age-stage. Educational programs
for veterans are briefly described along with a regional
distribution of the number of persons involved. The analy-
sis considers the importance of the subsistence allowance
and the veteran's previous education for the choice of type

of training undertaken., Some conclusions are stated about

EE s

the probable effects of the training on occupational
mobility. i
Chapter VII consists of summary and conclusions. {

Essentially, the chapter consists of bringing together con-

clusions reached in previous chapters. The previously
reached conclusions are integrated to the extent found

possible.
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A FRAMEWORK FOR ANALYSIS--ASSET FIXITY THEORY

Historically, labor has been the most important

single input in agricultural production. In 1917 the labor

input was 51.9 percent of total inputs used in agriculture.l

By 1962 the labor input accounted for 24.2 percent of all
inputs and it continued to be the leading single input,
Both the efficiency with which labor is used in agriculture
and the income distribution which results from its employ-
ment have an effect on the general welfare of the farm and

nonfarm population,

Criteria for Efficiency of Labor Use in the Economy

Efficiency of farm production is of concern to
farmers as entrepreneurs and to nonfarmers as consumers of
farm and nonfarm products. Farmers are concerned because
their efficiency is a determinant of the net incomes which

they receive, Nonfarmers are concerned because efficiency

lRalph A, Loomis and Glen F, Barton, Productivity

of Agriculture, U.S, Dept. of Agriculture, ARS, Tech. Bul,
No, 1238, ZWashington: U.S. Government Printing Office, 1961),

PP.50-61.
12
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affects the cost of producing farmm products. But perhaps
more important, the efficiency with which farmers produce
determines the amount of resources devoted to farm produc-
tion., Fewer resources in agriculture mean more resources
to produce nonfarm products.

The first efficiency criterion for resource use is
met when the marginal value product of the resource is
equal to the marginal factor cost of the resource. This
criterion is met by adjusting the amount and combination of
resources used. It is possible to make all of these adjust-
ments only as all factors become variable.

Also important to the nonfarm sector is the second
efficiency criterion, It prescribes the way in which
resources are allocated among products in the farm sector
as well as among all other production processes, A given
quantity of labor or any resource is employed in its optimum
use when the marginal value product of labor in each use is
equal to the marginal value product of labor in all other
uses in all sectors, If marginal value products for com-
parable labor are not equal in all uses, a shift from the
product where value product is lower to the product where
value product is higher will result in an increase in total
output., Again, these adjustments are possible only as all
factors become variable, Thus, it is necessary to examine
the criteria when assets are fixed to firms and to the

industry.
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In the short run the industry operates with a given
size plant with some inputs fixed to the firm and to the
industry. The quantity of other inputs is variable. It is
the nature of fixed assets which is of interest here.

To adjust the level of resource use in attempting to
fulfill the efficiency criteria firms acguire and dispose of
assets. Associated with acquiring an asset is an acquisition
price. Here acquisition price is defined as that price
which must be paid to get a unit of the input (asset) at the
location of the production process. When firms attempt to
dispose of an asset they are concerned with salvage prices.
Salvage price is defined as the net return which would be

received for a unit of the input if it were sold rather than

used in farm production,

Acquisition and salvage prices for a specific input
differ at one point in time or over time., The gap considered
here between the two prices is not due to depreciation but

exists independent of depreciation., This gap between

acquisition and salvage prices for inputs exists due to the
geographic dispersion of farms from each other and with

respect to input suppliers. This geographic dispersion leads

to transportation costs for inputs. In other cases the

spread between acquisition and salvage prices is due to
institutional arrangements associated with exchange such as

land transfers and machinery and equipment transfers f£rom

franchised dealers. With respect to labor, rigidities in
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the labor market help to account for the spread between the
two prices.

Given the existence of the spread between acquisi-
tion and salvage prices for an input, a divergence between
the marginal value product of the input and the marginal cost
of the input occurs for resources in use depending upon which
input price is used. This means that the marginal value
product may change within a specified range as a result of
product price changes without causing any change in employ-
ment of the resource, As long as the marginal value product
is less than the acquisition cost of another unit of the
input it would not be profitable to acquire more of the in-
put. Conversely, if the marginal value product is greater
than the salvage value of the input it is more profitable to
Keep the given amount of resources employed. The presence
of economic fixity of assets requires that the efficiency
criteria be reexamined.

Frequently, an asset is used in more than one pro-
duction period and thus may be considered as a stock asset
which provides sexvices to the production process. Con-
sidering an asset as a stock, the first efficiency criterion
is met when the marginal value product of the flow of ser-
vices for a given period exceeds the salvage value of that
flow of services but is less than the acquisition cost of a
similar flow of such services., Fulfilling this efficiency
criterion may mean that more of an asset is being used than

would be called for if assets were valued at acquisition
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costs. Yet, the asset is there, is earning more than salvage
price, and thus remains fixed to the production process.

Asset fixity leads to alteration or nonfulfillment
of both efficiency criteria, When acquisition and salvage
values for an input differ, the firm and industry may find
it more profitable or less unprofitable to keep the
quantity of a resource unchanged as product prices change.
Keeping the resource in production as long as its marginal
value product is greater than salvage value, may lead to un-
egual marginal returns for comparable inputs when employed
in different industries or sectors. Unequal marginal returns
may persist for a long period of time if the asset has long
physical life.

Historically, marginal returns for comparable
resources have not been equal in the farm and nonfarm
sectors. There is much evidence that marginal returns for
labor and other inputs used in agriculture have been per-
sistently lower than returns for comparable resources in
nonfarm uses.

Under the assumptions of the competitive model, it
is predicted that resources will move out of firms and the
industry when returns to resources are below returns to
similar resources in comparable uses. Aalso, it is expected
that resources will not move into an industry which is

characterized by earnings below those being earned in other
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industries., Further, there is much evidence that in many
instances resources do earn less in agriculture than do the
same resources in nonfarm uses, But contrary to what is
expected, more resources remain employed in agriculture and
more resources continue to be attracted into agricultural
use than would be expected in view of relative earnings.
What, then, is the explanation for this apparent contradic-
tion to expectations?

One model which seems to be useful in explaining
the persistance of low returns to resources, the tendency
for overcommitment of resources to agriculture, and conse-
quently overproduction, is G. L. Johnson's so-called fixed
asset theory. Because of its explanatory value this model
will be the focus around which this study will be developed.
The model provides one method by which various resource
policies can be analyzed.

From its initial formulation by Johnson, fixed asset
theory has been further developed and modified by Johnson

and Hardin, and Edwards.l Due to clarifications and changes

lFixed asset theory, essentially a refinement to and
extension of neoclassical economic theory, was first presented
in published form in Economics of Forage Evaluation, by Glenn
L. Johnson and Lowell S, Hardin, Station Bull. 623,
(Lafayette, Ind., Agr., Expt. Station), April 1955. Proofs
and extension of the theory can be found in Resource Fixity,
Credit Availability and Agricultural Organization, unpub-
lished Ph.D. thesis by Clark Edwards, Mich. State Univ,,
1958; "The State of Agricultural Supply Analysis," by Glenn
L. Johnson, in the Journal of Farm Economics, XLII, May 1960,
pp. 435-452., Another exposition of the theory is found in

Government and Agriculture by Dale E. Hathaway, (New York:
The MadMillan Company), 1963.
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which have been made in the theory and also to the fact that
all sources of information on fixed asset theory may not be
readily available to all readers, the theory will be
presented here. This formulation of the theory is not in-
tended as a complete presentation covering all aspects of
the theory. Rather, it is intended that enough be presented
so that the reader can grasp the general concept of the
theory together with its implications and can then turn to
references cited for additional materials. Also, the only
case to be considered is where three inputs or classes of
inputs are used.

Following the presentation of the theory, it will be
shown how it will be used to analyze the impact of
resource policies on labor commitment to or release from

agriculture,

Fixed Asset ’I"heorxl

A major premise of the fixed asset model is that
the acquisition price for an input differs from the salvage
value of that input. As stated above the acquisition price
for an input is that price which the firm has paid or would
have to pay to get a unit of input, including transportation
costs, to the location of the production process., Salvage

value is that net price which would be received for a unit

l‘I"his section has been developed from sources cited
in the preceding footnote.
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of input if it were sold rather than used in farm produc-
tion,

At this point, it is assumed that there exists a
significant difference between acquisition prices and
salvage values for many of the inputs used in agriculture at
any one instance in time or over time. Development of the
acquisition and salvage price concepts with respect to
specific inputs, particularly labor, is presented following
general presentation of the model.

We will consider a model for a single fimm producing
either one product or an aggregate of products measured by
an appropriate value product index. For simplicity, assume
three inputs and a production function of the general forms

Y = £(X, X, Xy

where: Y = value product

xl= undifferentiated variable labor
x2= undifferentiated variable capital
X3= a third unspecified input which is fixed to the

firm so long as its marginal value product is
less than the acquisition cost of an additional
unit but greater than the salvage or sale value
of a unit, Further, only the case where the
marginal value product of X3 is less than the
acquisition price of X3 but greater than the
salvage value of a unit of input will be con-
sidered, Fixity of at least one resource leads
to operation of the law of diminishing returns

and insures the necessary shape of the production
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function for the location of the customary
optimum points,

To be somewhat more specific, it is assumed that the
parameters of the production function are known and that the
quantity of X3 is given. Under assumptions of the com-
petitive model and assuming at present no divergence between
acquisition and salvage prices for inputs, the profit-
maximizing proportions of X1 and xz to be used are deter-

mined by equating:

(1)

where MVP refers to the marginal value product of the input
in the production of Y and PX refers to the price of a unit
of the input. On a factor-factor diagram the proportions
for combining xl and x2 in order to get a least-cost input
combination can be detemmined graphically by observing the
tangency points of the iso-value product curves with the in-
put price ratio line.

Graphically, the profit-maximizing level of use of
Xl and X2 cannot be determined utilizing only Figure II-1,
Point A is arbitrarily selected as the high profit point, a
point which can be determined precisely when equation (1) is
set equal to one and solved, assuming divisibilities of
inputs and a continuous production function.

Now, assume that acquisition and salvage prices are

different for both inputs. Further, assume that the

m———————




THE!

1 il 3 % :
; ) 5 & 5
2 B g , ,
. ; M . ¢ e I i
| B : )
2 i ) b3 :
_ . -
o g ¥
2 v - ;
i i i : :




21

Figure II-1

shortfall of the salvage price for xl is not in the same
proportion to the acquisition price of )5_ as the salvage
price of 1‘(2 is to the acquisition price of xz.l Figure II-2
shows that the optimum combination of Xl and x2 for a given
level of output changes when both inputs are valued at

salvage prices rather than at acquisition prices.

J‘If the salvage value of each input is the same per-
centage of its acquisition cost, the input price ratio lines
for salvage values would have the same slope as for the price
ratio line when acquisition price was used, thus, location
of the line of least cost combination (LLCC) would not
change. However, three LLCC's would exist even if the
salvage value of each input was the same percentage of ac-
quisition cost. The necessary condition for three lines is
the existence of a divergence between acquisition and
salvage prices.

et







22

Figure 1II-2

Point A, Figure II-2, would be the least-cost
combination if both inputs are valued at acquisition price.,
But, now assuming that xz has the larger proportional
difference between acquisition and salvage price, the

optimum combination of Xl and xz moves to point B for a

given output, Y.. Point B shows the same gquantity of pro-

duct as at point A since both points are on the same iso-
product curve, But points A and B are on different iso-cost
lines. On the assumption that salvage values are lower than
acquisition costs the broken line represents a lower iso-
cost line than the solid line. Now if we assume that A was

the high profit point when inputs were valued at acquisition
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costs the new high profit point cannot be point B but must
be at some output greater than ¥Y,. However, the important
point here is that the optimum combination of resources
depends on which prices are considered for inputs. The con-
sequences of and the possibilities for input reorganization
are considered later.

When acquisition and salvage prices differ, not one,
but four lines of least cost combinations (LLCC) are traced.
In order to keep lines on the figures to a minimum, only the
four LLCC's and value product lines are shown without price
ratio lines. In Figure II-3, line a is the locus of all
points where the iso-value product curves are tangent to the
price ratio lines with Xl priced at its salvage value and X2
priced at its acquisition cost., On line a, point 2 is
assumed to be the "high profit point" which could be deter-
mined mathematically. Line b is the LLCC when both inputs
are priced at acquisition price; ¢ when both are priced at
salvage value; and d is the LLCC when Xl is priced at ac-
quisition cost and X2 is priced at salvage value, Points 1,
2, 3, and 4 would be expected to fall in approximately the
same relative position as shown in Figure III-3 so long as
acquisition prices are greater than salvage values. Point 1
would be at the lowest output since both inputs are valued
at acquisition prices and 3 would be at the greatest output
since both inputs are valued at salvage value. It would be'
expected that both 2 and 4 would show less output than 3

since one input is valued at acquisition price, the other at
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Figqure II-3

the lower salvage value, By the same reasoning 2 and 4
would always be at an output greater than at 1.

Now having established that four different LLCC's
could and will exist when acquisition and salvage price
differ, we can delimit the area in which Xl and X2 will be
fixed to the farm. Points 1 through 4 are connected in
Figure II-4 which correspond to the same points from Figure
II-3,

The solid portions of lines e, £, g, and h now have
special meaning. The following comments about lines in

Figure II-4 apply only to the unbroken parts of those lines.
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For example, the solid portion of line f is the locus of all
points where the MVP of X2 equals the acquisition price of

X. Or stated another way,the marginal value product of X2

e
remains constant for the various combinations of Xl and X2
traced out by line £. (This assumes that input prices are
constant.) Likewise, g is the locus of all combinations of

)L_L and x2 where the marginal value product of x2 is equal

Figure II-4

to the salvage value of Xz’ h the curve which shows combina-
tions of xl and X2 where the MVP of Xl is equal to the
acquisition price of Xl. Finally, e is the locus of combina-
tions of xl and x2 where the MVP of Xl is equated to the

salvage value of a unit of Xl.
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The usefulness of the model now appears for apprais-
ing economic organizations of farms or potential reorganiza-
tions., We need now to recall a general rule of economics
with respect to resource use., Profit will be increased if
an additional unit of a resource can be purchased for less
than what it contributes to total value product, i.e., the
unit should be purchased if its MVP is greater than its
price., On the other hand, a unit of resource should be sold
if its MVP is less than its salvage value. The third alter-
native is to neither buy nor sell a unit of resource if the
MVP of the resource is less than its acquisition price but
greater than its salvage value, Application of the rule
permits an analysis of each of the nine separate divisions
of the production surface shown in Figure II-4,

At this point, consider that variable inputs are
divisible and can be acquired or sold, an assumption which
will be reconsidered later, In region I, and in fact in all
regions, point 1 is the only combination of resources which
would be an economically optimum long-run organization of
resources when resource combinations are evaluated prior to
any resource commitment., At this point inputs are earning a
return equal to their acquisition price. This is an equilib-
rium for both the farm and the general economy if we further
assume that in the remainder of the economy productive

resources are so employed as to earn marginal value products
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equal to their acquisition costs.l

In the discussion of a farm organized in each of the
9 regions we assume that the regions are defined in an ex
ante sense. This diagram pertains to the optimum organiza-
tion prior to any commitment of resources. A profit-
maximizing firm which possessed perfect knowledge would
organize at point 1. Investment at this point would be the
optimum investment for the relevant time period. Over-
investment and consequently overproduction has occurred if
in a subsequent time period actual product prices fall below
expected product prices, Also, overinvestment or over-
commitment of resources has occurred if alternative expected
resource earnings in the nonfarm economy were underestimated
at the time of the initial decision. Any overinvestment
situation results in overproduction with respect to the ex
ante most profitable level of production, i.e. where assets
earn returns which support acquisition costs. At this point,
we are less concerned with why firms are organized at other
than the high profit organization. Rather, our interest is

in comparing a possible actual organization with the ex ante

lEquilibrium as used here has a meaning somewhat
different from the usual meaning. Equilibrium is frequently
defined as a condition in which opposing economic forces are
in balance or as a point from which there is no incentive to
change., These definitions often imply that there is only one
equilibrium position. In Figure II-4 there are numerous
positions all in region V from which there may be no in-
centive to change, but there is only one point where inputs
are earning returns equal to their acquisition costs. This
is point 1.
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optimum organization and considering the adjustments which
should be made in order to increase the profitability or
decrease the loss of the firm.

Consider that a farm is organized in region I at some
point other than point 1. A farm organized in such a way
could always improve its profit or loss position by moving
to point 1. This move would require more of either xl or
Xz, or both depending upon the initial position., It would
pay to acquire more of a resource since each unit would add
more to product than its acquisition cost., At the final
reorganization the farm would be at point 1, the point which
would have been an optimum resource organization prior to
acquisition of éither }L_L or XZ.

A farm organized in region II, if any place other
than on line £, could improve its organization by acquiring
more Xz. It would not pay to acquire more XL nor would it
pay to dispose of any X,. In this position xl would be earn-
ing less than its acquisition cost but more than its salvage
value, To dispose of xl at less than its marginal value
product would be equivalent to increasing the capital loss
on the resource.l Incurrance of the loss can be postponed
or decreased if more X2 is acquired and the farm is re-
organized on line f£. A movement to line f would result in

greater product with no chance of returning to point 1 unless

lSpecifically a capital loss has occurred if the sum
of past earnings plus salvage value is less than acquisition
cost of the input.
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the capital loss is taken., After reorganization the famm is
overproducing with respect to the ex-ante optimum output.

Region VI is comparable to region II, except that
the roles of xl and X2 are reversed, X1 should be acquired
with X2 remaining fixed., It should be noted that regions II
and VI can be subdivided on the basis of the iso-product
curve which passes through point 1. Organizations below the
isocost curve in subregion a are underproducing, Those
above the line in subregion b are initially overproducing.

The possibilities for reorganization are different
for region III., 1In this region some Xl should be sal vaged

and more X, should be acquired since Xl is earning less than

2
salvage value and the MVP of xz is greater than its ac-
quisition cost. The most profitable combination of resources
for reorganization is at the intersection of lines e and £,
The technical coefficients of production and the initial
position will determine whether production is greater or less
after reorganization.

Region VII compares to region III, except that X2
should be sold and more xl should be acquired. The inter-
section of lines h and g determines the most profitable re-
combination of resources,

Region V is different from all other regions., A
farm organized in this region would find it unprofitable to
acquire or dispose of either input., Both inputs are fixed

from an economic point of view since they are earming more
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than salvage value but less than acquisition cost. A farm
organized any place in region V other than at point 1 would
be overproducing with respect to point 1.

Regions IV and VIII are similar. In region IV it
would not pay to change the amount of X2 being used but it
would pay to decrease the amount of X;. The MVP of Xl is
less than salvage value, thus it would pay to dispose of
some xl even though a capital loss would be incurred., 1In

region VIII some X, should be sold even at a loss with the

2

amount of X, remaining fixed. Under both adjustments pro-

1
duction would decrease and capital losses would occur.

In region IX both X, and X, should be used in smaller

1 2
amounts. A capital loss would occur but disposal would
minimize losses and overproduction, although decreased,
would continue after reorganization at the intersection of
lines e and g.

Summing up adjustments, we see that there are six
different possible decisions which the fammer could make.
The farmer could either buy more of both inputs, buy one
and hold the other fixed, sell one and hold the other fixed,
buy some of one and sell some of the other, salvage some of
both inputs or make no change. It is the initial organiza-
tion which determines the optimum reorganization of the
farm,

It is notable that overproduction occurs at all re-
organizations except those which originate in region I.

Errors of investment in that region can be corrected without
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capital loss or overproduction. For regions II-b and VI-b
the reorganization results in additional overproduction.
For II-a and VI-a the adjustment is from a position of under-
production to overproduction. Overproduction can either
increase or decrease for regions III and VII but it cannot
be eliminated., Also, adjustments in regions IV, VIII and IX
reduce but do not eliminate the amount of overproduction.
Since no adjustment occurs in region V overproduction is not
affected.

A question to be considered now when we know that
point 1 is the most profitable organization is: why was a
farm organized at some point other than at point 1?2 Other
than optimum organizations would not occur under the
assumptions of profit-maximization with given technology,
product and input prices, and perfect knowledge of the
present and future,

However, if we relax the assumptions, introduce some
dynamics and generalize it is easy to see how errors of
organization could occur. Optimum ex-ante organizations are
based on expected product and input prices and expected
productivities of inputs. Actual prices and productivities
often differ from expectations. The entrepreneur's decision
to commit his resources to the firm in part depends upon his
estimate of their expected earnings in agriculture relative
to expected earnings in alternative nonfarm uses. Expected
resource returns in farming depend upon expected product

prices and the expected productivity of the inputs., It
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follows that existence of noncompensating errors anywhere in
the decision process can result in errors of under or over-
commitment of resources.

It is hypothesized that mistakes of resource commit-
ment are not random but are made on the side of overcommit-
ment, However, this is not a necessary condition for even-
tual overcommitment of resources and overproduction. Assume
that all errors are random., We have shown that as adjust-
ment occurs correction of only those errors in region 1
results in no overproduction. The situation after adjustment
in all other regions leads either to additional over-
production or to less overproduction. No adjustment results
in complete elimination of the excess production. Thus,
nonrandomness on the side of overcommitment is a sufficient
but not a necessary condition in the explanation of over-

production.

Determinants of the Shape and Position of Region V

Divergence of acquisition and salvage prices for in-
puts is a necessary condition for the existence of region V
as shown in Figure II-IV. If the two prices coincide the
quadrilateral shrinks to the point most commonly considered
in production theory. Therefore, the size of the region is
directly proportional to the difference between acquisition
and salvage values. It follows that the extent of over-
commitment of resources, overproduction and potential capital

losses depend upon the size of region V., In addition the
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shape and position of the region together with the existing
resource combination determines the extent of additional
overcommitment of resources as reorganization takes place.
Thus, attention is directed to an investigation of the
factors which determine the shape and location of region V
on the production surface.

The location of region V is determined by technical
production relationships in combination with product and in-
put prices. In analysis of the effect of these factors,
changes in region V will be considered under two assumptions:
(1) with technology fixed and (2) with technology as the
variable under study. We will make the usual assumption

that only one change at a time is considered.
Technology Assumed Fixed

Fixed technology is representd by a given production
surface or function., Units of input as well as output are
assumed to be homogeneous. Thus, two distinct points on a
production surface which show different resource combinations
do not represent a different technology. & change from one
combination of resources to another then represents an
economic adjustment to a change in product or input prices.
It suffices here to say that a change in technology has not
occurred unless the production function or production sur-
facehas changed. However, not all shifts in the production

function are a result of new technology. Changes in
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relative prices which result in changed levels of previously
fixed resources also bring about shifts in the production
function. The latter shifts are not considered as tech-
nological change., It is the introduction into the produc-
tion process of a new input not previously in existence
which results in technological change. Thus, a change in
the production function as a result of use a new input is an
indicator of technological change.

For a given technology any change in product price
will cause the iso-MVP curve to shift. Aan increase in the
price of the product will shift region V upward and to the
right., A shift to the right and upward representsgreater
total product as well as greater use of inputs if the higher
level of product is to be obtained. A product price
decrease will shift region V down and to the left, cet. par.

An increase in the acquisition price of an input
will move the iso-MVP curves down or to the left. Other
things equal, fewer resources will be acquired by a farm
firm when acquisition prices increase. A decrease in price
will shift the boundary of region V upward or to the right.

Salvage prices for inputs determine the upper and
right boundary of region V., Aan increase in salvage prices
causes the iso-MVP curves to move down or to the left, Any
price decrease causes a shift upward or to the right.

Other things equal, region V will become smaller if
salvage prices increase relative to acquisition prices, 1In

fact, as implied above, if acquisition and salvage prices
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were equal the region would shrink to a point and refinement

of the theory would not be necessary.
Technology Assumed Variable

As stated above a given level of technology can be

represented by a production function or surface.l Or stated

another way, the product forthcoming under a given technology

from various combinations of resources can be represented by
a production function. To show input-output relations for
two different technologies two production functions are
required.,

Figure II-5 shows hypothetical production functions
when two levels of technology are used. Consider Xl to be
undifferentiated variable labor, X2 fixed capital which pro-

vides a flow of services to the production process and

X3 o o 'e xn as other unspecified fixed inputs. x2 represents

lTechnology and technological advance are abstract

terms frequently used by economists for which there are no
clear-cut definitions. Probably the most often used
definition is that technology is the state of the arts.
Willard Cochrane in Farm Prices, Myth and Reality,
(Minneapolis: University of Minnesota Press,) 1958, p. 46,
has given the following definition., "Technological advance
may be defined as follows: an increase in output per unit of
input resulting from a new organization, or configuration,
of inputs where a new and more productive production func-
tion is involved." Glenn L., Johnson and Curtis Lard in an
unpublished manuscript have given this definition: "A new
technology is the discovery of a new input (which did not
exist before), where inputs are defined to include ideas..."

The above statements are only to indicate that there is
not agreement on a definition. For a discussion of the con-
ceptual and measurement problems associated with technology
see Technologys Its Effect on the Wheat Industry, John B.
Sjo, unpublished Ph.D. thesis, Michigan State University,
1960, pp. 7-34, 40-48.
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Figure II-5

a specific bundle of inputs associated with a given tech-
nology. For an example consider that xzold consists of a
tractor with 2-row equipment including a cultivator, plow,
planter with fertilizer attachment which places fertilizer
in the corn row, and a corn picker, When this bundle of
inputs is combined with oa of xl the product forthcoming is
measured by oy; - Now assume that new information becomes
known about fertilizer placement and tillage practices, X2
is now rearranged so that XZnew consists of the same tractor,
plow, and picker but with a modification on the planter

which places the fertilizer to the side and beneath the seed.







37
Also, the cultivator is replaced by a chemical weed sprayer.

Now using oa of xl with X ,» production is increased from

2new
oy, to oY 5. The changes in Xz which have occurred as the
result of new knowledge being put to use have increased the
product for a given quantity of labor.

For the individual farm technological improvement
has occurred in comparison to the old technology if (1) the
same man hours of labor and the same dollar amount of
capital equipment result in more product, or (2) fewer man
hours of labor and the same dollar amount of capital equip-
ment result in the old quantity of product, or (3) the same
man hours of labor with fewer dollars invested in capital
equipment can produce the old quantity of product.

Coincident with the difficulty of defining technology
is the problem of separating capital from technology. Al-
most without exception a particular piece of equipment or a
tool represents a specific kind or level of technology.

Thus changes in the kind of technology often require purchase
of one or more new inputs. In most cases it is not possible
to separate the effects of more capital from the effects of
"new technology."

A three dimensional diagram is appropriate for show-
ing the effect on the marginal value product or an input
when a change in technology occurs. However, for simplicity
contours are labelled and a two dimensional diagram is used.
With labor on the vertical axis and capital in dollars on

the horizontal axis Figure II-6 show the effect of a change
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in technology. An improvement in technology moves a given
iso-MVP curve for capital to a higher location on the pro-
duction surface.l The hypothetical example shows that under
the old technology the MVP of capital is $1.00 when 10 units
of labor are combined with 6 units of capital. The addition
of two units of capital to the fixed quantity of labor
reduces the MVP of capital to $ .50, But suppose that the
kind of capital is changed, i.e. new technology is used., In

the new situation the MVP of capital is $1.25 when 10 units

MVPC=PC acq MVPC=PC acq
Labor Labor
$1.00 $.50 $1.25 $1.00
10 10
o 6 8 6 8
0ld Technology New Technology

Figure II-6

J"I‘here is more than one possible direction of move-
ment of the iso-MVP curve as technology is changed. Oscar
Lange in "A Note on Innovations," Review of Economic
Statistics, XXV, (Feb. 1943), p. 23, has considered that in-
novations may be factor-saving, factor-neutral or factor-
using., However, it seems reasonable to believe that in many
if not most cases new technology is either capital-neutral or
Capital-using.
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of labor and 6 units of capital are combined. Two additional
units of capital lower its MVP to $1.00 under the new tech-
nology.

Considering the iso-MVP of capital curve as the
locus of all combinations of labor and capital where the MVP
of capital is equal to the cost of capital (acquisition), a
movement of the curve from $1 under old technology to $1.25
with new technology has the effect of moving the left
boundary of previously defined region V (Figure II-4) to the
right. The same directional movement would occur for the
right boundary as technology is changed. It follows that
region V shifts to the right.

Whether region V moves up, down or remains fixed as
determined by the marginal value product for labor depends
upon the technical relationships between capital and labor.1

Inclusion of technology as a variable which alters

the marginal value product of resources should enable us to

more closely approximate reality as faced by a farm firm,

Under competition as faced by most farm firms it seems reason-
able to assume that (1) product prices are given, and (2) in-

put prices on both the salvage and acquisition side are given.,

lUnder given technology and assuming two variable
inputs, an increased quantity of one input will decrease the
marginal physical product of the second input if the two in-
puts are close substitutes. If the two resources are comple-
mentary an increase in the first will increase the marginal
physical product of the second input. See Richard H, Leftwich,
The Price System and Resource Allocation, (New York: Holt,
Rinehart and Winston), 1955 revised edition, pp. 286-7 for a
presentation of the theory. It would appear that the same
general conclusions follow under variable technology as con-

, sidered here.
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The firm considers these prices as given to it and not
affected by the quantities which it buys or sells., This
leaves technology and choice of product as the important
variables over which the firm has some control. Inasmuch as
we are concerned with aggregate production choice of product
is not important here.

An analysis of Figure II-4 showed the resource
ad justments which would occur if a farm were initially
organized in each of the 9 regions assuming that the shape
and location of each region remained fixed., Now, assume
that the firm has an initial economic organization, but that
it is possible for the farm firm to alter the shape and
position of the different regions, i.e., the firm can change
its production function by changing the technology employed.
Some possible reorganizations are summarized in Table II-1l.
For the reorganizations considered it is presumed that (1)
the firm prefers to hold the quantity of labor supplied to

the firm fixed or to increase the quantity if it is economic-

ally possible to do so, and (2) acquisition of additional
capital consists of acquisition of new technology which in-
creases the marginal physical products of one or both inputs,
or new technology could be acquired which would increase the
marginal physical product of one input but would decrease
the marginal physical product of the other, For a given
product technology would not be adopted which decreased the

marginal product of both inputs,
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The following reasoning lies behind the estimates in
the column headed, "estimated probability of this adjustment,"
given in Table II-1., Much of the non-land capital and its
associated technology used in agriculture substitutes for
labor and thus is labor-saving. Thus additional capital of
a similar, though not necessarily identical kind, lowers the
marginal product for a given quantity of labor. But through
changes in the physical capital involved, i.e., change in
technology, additional dollars invested in capital goods
raise the marginal value product of a dollar of capital.
Thus new technology is likely to increase the marginal pro-
duct of capital and at the same time reduce the marginal pro-
duct of the given gquantity of labcr.l

An estimate of the probability of an adjustment
depends upon what happens to the MVP of an input when new
technology is acquired. If in order for a given adjustment
to occur the only requirement is that the MVP of capital must
be increased then this adjustment seems possible and likely.
It seems reasonable to believe that new technology can be
acquired which will increase the MVP of capital. However,
if an increase in the MVP of labor is also required it seems
less likely that the adjustment will occur. There would

appear to be few changes in technology which increase the

lAfter the capital-labor substitution has occurred
the MVP of la<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>