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ABSTRACT

FARM—NONFARM INCOME DIFFERENTIALS, U. 8., 1960

by Moshe Ben—David

Historical records of rural—farm.and urban per capita income in

the United States indicate a substantial disparity in earnings in favor

of urban people. Many agricultural economists have interpreted this

phenonenon, which has existed despite continued governmental inter—

vention, as an indication that the farm labor force suffers from a

high degree of malallocation.

The primary objective of this study was to determine whether

farm Labor in the United States is malallocated or fixed. There were

five secondary objectives: (1) to determine if causes put fOrth to

explain the general farm problem suppcrt the "farm labor surplus"

hypothesis. (2) To determine if United States farm labor force possess

specific characteristics which can be associated with the state of

being malallocated, and if it possess those characteristics in greater

or lesser degree than other segments of the labor force in the United

States. (3) To estimate an Earnings—Capacity fUnction for labor as a

means of defining and measuring "comparable labor." (4) To apply the

estimated fUDction to Specified rural—farm populations and examine the

extent of their labor malallocation. (5) To recommend agricultural

policies commensurate to the findings of this study.

The theoretical analysis indicated that causes put forth to

explain the existence of farm labor surplus were inconclusive.
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The Earnings—Capacity fUnction was estimated by means of ordinary least

squares regressions using multiple dummy—variables. Data was obtained

from the l/l,000 sanple of the U. 8. Census of Population and Housing:

1960, Which reports characteristics for individuals. The regressions,

which incorporated 126 independent dummy—variables, were based on a

subsanple of 90,395 observations.

The regression results indicate that a multitude of factors,

and interactions of factors, determine people's earnings. Education,

fOr exanple, has a different effect on the earnings of males and

females. It also has a different effect on the earnings of Whites

and Nonwhites, indicating that the degree of race discrimination is

positively correlated to the level of Nonwhites educational attain—

Hents. Among the Nonwhites females benefit from education much more

than males.

Age also affects Nonwhites and Whites earnings differently.

Nonwhites have a comparable advantage at the young and the old age

levels. Age and education; sex, race, and education, were found to

interact greatly.

The comparison of actual and potential earnings of rural—fann

people indicated that a substantial part of the farm labor force is

fixed. Those who would seem to benefit most from off—farm migration

are the very young (14—19 year old) and those Nonwhites who do not

migrate to the large SMSAs.

The findings that a substantial portion of farm labor in the

United States is fixed may explain in part why past agricultural policies
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have not achieved their stated goals. It is recommended that different

policies should be directed toward different farm groups. In order to

raise the level of income among farm.people, the educational attainments

of young farm people must be enhanced and widened. Given the democratic

setting of United States society the proper policies regarding the fixed

_ generation are those which will encourage their retraining through the

acquisition of new skills.
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Introduction

The Problem

The issue of income distribution is debated in economics and

politics almost constantly. For the economist's income distribution

indicates mainly how well the economy fared in achieving optimal re—

source allocation, while for the politicians it measures the degree

reality conforms to society's values and aspirations, whatever they are.

Agricultural economists usually aggregate factors of production

in agriculture into land, capital, and labor. After the collapse of

the Feudal system and the abolishment of slavery, labor became the most

prominent factor of the three mentioned. The more democratic and free

societies became the more the issue of labor's income, and its compara—

bility, or equality, was emphasized. This increase in importance might

be one of the reasons why economists from time to time confuse equality

with comparability, and substitute the former for the latter. A second

possible reason might be the difficulties encountered in defining com:

parable units of labor, and the increasing social uneasiness regarding

the scaling of people.

Farm people of the United States have a long history of grievances

concerning their share in the national income and especially the returns

to their effbrts and entrepreneurship.

Politically farmers registered their contentions toward other

Sectors in the United States as early as the 1870's:

1
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The Granger movement of the 1870's with its demand for the

regulation of the railroads and for anti—trust legislation,

and the Populist movement of the 1890's with its demand for

currency reform, reflected the pressure on agriculture of

systems of transportation, distribution, and credit

dominated by the nonagricultural groups.1

The conditions that arose the grievances in the past and feed them at the

present are presented in Table I—l. Although the way by which the avail—

able data is collected and reported poses theoretical and empirical prob—

lems,2 which makes direct comparison difficult, the gap between the income

of farm and nonfarm people is assumed to be real and considerable.

Realizing that part of the income of farm people originates in governmental

subsidies and intervention, and assuming that at least in the short—run the

elimination of governmental intervention will reduce total income, the gap

between farm and nonfarm people, regarding resource allocation seems to

increase.

Direct government intervention began, however, only at the outset

of the 1929 depression, by the passage of the 1929 Agricultural Marketing

Act. The roots of the farm problem were thought to be at first the dif—

ficulties posed by the marketing of the farm1products and the relatively

weak bargaining position of farmers.3 The failure of the steps taken by

the Agricultural Marketing Act of 1929 shifted the attention from the

1U. S. Department of Agriculture, Agricultural Adjustment, 1937—38,

A.Report of the Activities Carried on by the Agricultural Adjustment—Ad—

ministration (Washington: U. 8. Government Printing Office, 1939), p. 2.

2Dale E. Hathaway, J. Allen Beegle, and W. K. Bryant, The People of

Rural America (Monograph on Rural Population to be published),Chapter#7—

Also Dale E. Hathaway, Government and Agriculture (New York: Macmillan,

1963), Chapter 2. __-_-—____—

3U. S. Department of Agriculture, Agricultural Adjustment, 1937— 38,

A Report of the Activities Carried on by the Agricultural AdjustmentAd—

ministration (Washington: U. 8. Government Printing Office, 1939), p. 2.
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Table 1‘1“ Farthonfarm Relative Income, Various Measures

(% Farm was of Nonfarm)

 

(1) (2) (3) (4)

Year Per Capita Per Workera Per Familyb

1910-1u ———— 62 . 3 ————

1934 32.6 37.9 ————

1935 44.3 40.5 ————

1936 36.5 43.3 ————

1937 44.4 41.6 ————

1938 38.5 39.0 ————

1939 37.3 38.1 ————

1940 36.5 36.7 ————

1941 41.3 33.7 ————

1942 49.3 51.9 ————

1943 57.4 59.1 ————

1944 54.7 58.9 48.0

1945 56.4 65.5 49.4

1946 61.0 75.8 ———-C

1947 61.1 74.9 61.6

1948 66.9 66.1 60.0

1949 55.7 58.9 47.7

1950 57.7 52.1 56.3

1951 64.0 56.4 54.5

1952 59.2 53.2 54.1

1953 54.7 50.6 47.8

1954 52.8 46.1 44.7

1955 48.2 42.0 45.0

1956 47.8 45.2 46.9

1957 48.7 41.7 47.7

1958 55.5 48.1 51.4

1959 50.1 42.3 49.8

1960 55.0 44.2 59.5

1961 58.1 46.6 54.6

1962 58.0 45.9 55.8

1963 58.9 45.7 53.4

1964 54.2 48.0 52.7

1965 63.4 54.1 -———

a% average annual farm income per worker in agriculture was of

average annual wage per employed factory worker computed as average

weekly earnings of production workers or nonsupervisory employees in

manufacturing, multiplied by 52.

bFrom 1959 on the absolute figures are based on a new definition

of farm population. The effect of the new definition on the relative

position, farm—nonfarm, was very small and in the direction of increasing

the disparity.

CNo comparable figures for the farm population are available.

Sources: For (2), U. S. Department of Agriculture, ERS, Farm Income

Situation, FIS—203 (July 1966), 44. For (3), Ibid., 46. For (44) U*3

Bureauof the Census, Current Population Reports, Consumer Income, Series

P—60, No. 35 (1960).
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demand to The Stfiflply of agricultural products.1 The idea was that be—

cause of the competitive structure of United States agriculture the

industry is overreacting to market signals.2 The solution was sought in

demand and supply outlook marketing and production controls of various

kinds, and even in direct payments for the idling of factors—of—production

(land). However, as Table I—l indicates, the mentioned policies were not

very successful in reducing income disparities, which induced economists

to look for different causes and solutions.

Several economists noticed that the relative position of supply

and demand for agricultural produce in the United States had been perma—

nently changed.3 In 1945, Theodore W. Schultz applied John Stuart Mill's

analysis of economic progress to the United States under conditions where

the supply of farm products exceeds its demand. As SChultz stated it:

When this development occurs, a farm.problem is likely to

arise. . . . The equilibrating mechanism is faced with a

transfer problem, that is, the task of moving an excess

supply of resources out of agriculture.”

 

The reasons proposed for the supply gaining more rapidly than the

demand were: (1) The demand was lagging because the rate of population

growth was declining, and (2) the income elasticity for farm products was

1Robert L. Tontz, "Legal Parity: Implementation of the Policy of

Equality fOr Agriculture, 1929—1954, " Agricultural History, XIX, No. 4

(Oct. 1955), p. 177.

2Milton Friedman, Price Theory (Chicago: Aldine Publishing Company,

1962), p. 80—93, especiallyp.89.

3

Theodore W. Schultz, Agriculture in an Unstable Economy (New York:

MCGraw—Hill Book Company, Inc, 1945), p.49,n. 3.

4 .

Ibid., p. 49.
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low and declining so that growth in income could not substitute for growth

in population. At the same time the growth of supply was enhanced by (3)

The immense advance in input productivity through better and wide—spread

technology, including improved human skills, (4) Further investment which

increased land acreage and capital in agriculture, and (5) An ever—abundant

supply of labor.
1

The major consequences of the failure to equilibrate the economy

are seen by Schultz to be:

1.

2.

We would expect a chronic disequilibrium adverse to

agriculture to occur and to persist, . .

We would expect agriculture to be burdened constantly

with an excess supply of labor even when business is

expanding and when there are brisk job opportunities

in nonagricultural industries. The burden of equili—

brating the excess supply of resources in agriculture

falls primarily on the labor force, because the improve—

ments in farm technology are largely labor—saving in

their effects. Labor, furthermore constitutes the

bulk of the resources employed in agriculture and

workers are transferable.2

The farm problem analysis by Schultz has been the cornerstone of

almost all succeeding analyses, with later writers adding to it mainly the

notion of input fixity. 3 The hypothesis that "the burden of equilibrating

the excess supply of resources in agriculture falls primarily on the labor

force," or that farm labor’has the highest degree of malallocation among

farm resources, gained such prominence that economists accept it as an

axiom. Bishop states, for example:

It is taken as fact that the incomes of farm families are in

general low relative to the incomes of comparable families

employed in other industrial groups in the U.S. and that the

lIbid., pp. 50-84.

21bid., p. 82.

3

 

Schultz mentioned "high proportion of fixed costs," but only as

an explanation why farmers do not curtail their production. He does not

relate input fixity to the discussion of input transferability.
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returns fOr labor resources employed on farms in particular

are lower than the returns for comparable labor employed in

other industries. These facts have been establiShed in a

number of studies, and they will be accepted in this paper.1

However, Bishop does not define what is "comparable labor," or "compar—

able families," and the studies which he referes to do not define it

either. However, without such definition the validity of Bishop's

statement is questionable. Similar statements can be found in many

studies of agricultural economists, in which the issue of comparable

labor is always left open.

In recent years the more refined expositions of the agricultural

labor—surplus hypothesis suggest several characteristics of the agricul—

tural sector that might cause its present crisis. They are: (l) A very

low price and income demand elasticity for farm products, (2) Rapid rates

of technological change, (3) A competitive structure, and (4) A high

degree of input fixity. As Hathaway points out:

No one of these characteristics is unique to agriculture, nor

WOUld any one of them.alone suffice to explain the large and

extended disequilibrium.in agriculture. The combination of

characteristics does appear to be unique to agriculture, and

the combination will explain a large and persistent dis~

equilibrium, especially one which results in chronically low

returns for some resources in the industry.2

Hathaway explicitly injected into the discussion the important

notion of relativity——the notion that the difference between agriculture

and other industries is only in degree, not in substance. Its signifi—

cance is in the emphasis put on the need for comparative studies of agri-

culture versus other sectors before conclusions could be drawn.

1C. E. Bishop, ”Unemployment and Agricultural Adjustment," presented

at the Conference on National Economic Policies, May 15—17, 1963.

2Dale E. Hathaway, Government and Agriculture (New York: Macmillan,

1963), p. 126.
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Furthermore, it views the farm sector a complex economic system which

a simple, or one monistic hypothesis cannot explain.

Since an encompassing study of the economics of United States

farm sector is not available this study will analyze each economic

characteristic by itself, utilizing cross references to other charac—

teristics whenever warranted. Although major emphasis will be given in

the present study to the issue of labor's malallocation, by means of

examining the comparability of labor, it was assumed desirable to analyze

first the general framework, of which the laboresurplus hypothesis is a

focal point. The reason is the belief that prior to examining any hy—

pothesis its roots should be studied. However, the roots of the labore

surplus hypothesis are the same as those of the farm problem.

Objectives

The objectives of this study are:

1. To examine the relationships between the present farm problem

in the United States and the causes forwarded to explain it.

2. To analyze the suggested reasons fer the malallocation of

labor in United States agriculture.

3. To define and estimate labor comparability, by means of a

labor earning-capacity function.

4. To employ the function mentioned above in estimating the

opportunity—costs in 1960 of specific farmers, and to compare it with

measures of their actual earnings. The purpose of this comparison is to

test the hypothesis of labor—surplus and to determine its extent.

5. To utilize the findings of the study in a brief analysis of

present and future policies.



 



Data and Methodology

Secondary data will provide the basis for this study. The use of

secondary data is dictated by the nature and magnitude of the study.

The major source of information will be the 1/1000 sample of the

population of the United States, as sampled by the 1960 United States

Censuses of Population and Housing.1 This source was chosen because it

is the only one which reports characteristics of individuals. The lowest

level that the 25 per cent sample of population of the United States,2

fer example, reports is county averages. The latter source of data will,

however, be utilized to estimate average earning capacity of various ag—

9 gregate fractions of the farm population. Other publications by United

States Department of Agriculture, especially those related to hired farm

labor force, will be used.

The study will encompass three modes of analysis. The first will

be the informal testing of the existing theoretical framework regarding

the farm problem and the labor surplus hypothesis.

The second will be Sonquist and Morgan's Automatic Interaction

Detector (AID) computer program.3 This program is:

. useful in studying the interrelationships among a set of

variables. Regarding one of the variables as a dependent vari—

able, the analysis employs a nonsymnetrical branching process,

10.8. Bureau of the Census, U.S. Censuses of Population and

Hbusing: 1960, 1/1000, 1/10,000, two national sampIes of the population

of the United States.

2U. S. Bureau of the Census, United States Census of Population,

 

3John A. Sonquist and James N. Morgan, The Detection of Inter—

action Effects, A Report on a Computer Programfor the Selection of

Optimal Combinations of Explanatory Variables, Survey Research Center,

the University of Michigan, Monograph No.35 (1964).
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based on variance analysis techniques, to subdivide the sample

lnto a series of subgroups which maximize one's ability to pre—

direct values of the dependent variable. Linearity and additivity

assumptions inherent in conventional multiple regression tech—

niques are not required.1

The program divides the sample, through a series of binary

splits, into a mutually exclusive series of subgroups. Every

observation is a member of exactly one of these subgroups. They

are chosen so that at each step in the procedure, their means

account for Here of the total sum of squares (reduce the pre—

dictive error) than the mean of any other equal member of sub—

groups.2

The AID program.will be employed to facilitate the determination

of the relative importance of the variables reported by the secondary

data and assumed to be theoretically relevant. The relaxation of lin—

earity and additivity restrictions, which AID incorporates, was thought

to be beneficial since it enables the progranlto point out the existence

of interaction among the studied variables.3

The third mode will be the estimation of the parameters of the

variables chosen by the AID step. The estimation will be done by an

ordinary least squares multiple regression (OLS). The variables will be

incorporated mainly as dummy variables” fer several reasons: (1) Many

 

llbid., p. 1.

2Ibid., p. u.

3
 

For fUIther reference see: J. N. Morgan and J. A. Sonquist,

"Problems in the Analysis of Survey Data, and a Proposal," J. Am. Statist.

Assoc., lNIII (June, 1963), 415—35. And from the sane authorST—“Some

Results from A Non—Symmetrical Brandhing Process that Looks for Inter—

action Effects," the 1963 Proceedings of the Social Statistics Section of

the_American Statistical Assoc1ation.'__'___

qJ. Johnston, Econometric Methods (New York: MCGraw—Hill, 1963),

p. 221. And also: D. B. Su1ts, "Use of Dummy Variables in Regression

Ehuations," J. Am. Statist. Assoc., LII (1957), pp. 548—551.
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relevant variables are qualitative and are not readily scaled. (2) It

enables a fUIther relaxation of linearity. (3) It makes possible the

specifying of crucial interaction points.

Two types of multiple dummy variable regression will be employed.

In the first type, the dependent variable will be a continuous variable——

"Total Earnings." This regression will determine the value of the para—

meters to be used in the prediction of earning—capacity. The second type,

will be a conditional probability regression in which the dependent vari—

able will be a dummy variable having the value "1" if the observed indi—

vidual belongs to the specified group (in this case a specific occupation),

or "0" otherwise.1 This regression will be used in determining which

(and how) variables affect the entry of individuals in the 1960 Census

sample into the various occupations. Enrther discussion concerning the

variable "Occupation" will follow.

Outline of the Study

Following the Introduction, Chapter II will investigate the causal

relationships between the farm.problem and the specific characteristics

of United States agriculture Which are assumed to be responsible for the

present situation. Prior to the investigation several terms of reference

will be spelled out in effort to secure a simple, unconfused, and realistic

theoretical framework. The discussion of the general farm.problem was

proposed so that the main issue of this study——labor's malallocation-—

will acquire the proper perspective. Chapter III, based on the conclusions

lJ. Johnston, op. cit., p. 224—28. And: G. H. Orcutt, Martin

Greenberger, JOhn Korbel,_and Alice M. Rivlin, Microanalysis 9f_Socio

Economic Systems: A Simulation Study (New York: Harper 8 Row, 19615,

Part 3, Chapter 2.
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of the previous examination, will analyze especially the theoretical

foundations of the labor-surplus hypothesis. Since labor was singled

out of all factors-of—production in United States agriculture, as the

major input being malallocated it deserves a separate analysis. The

analysis will follow the reasons given fer labor acquiring such prominence.

Upon completion of the theoretical examination a review of relevant lit—

erature will be attempted in Chapter IV. Major studies concerned with

underemployment, necessary migration from agriculture, allocation of

agricultural income, and attempts to measure the capacity of agricultural

labor will be reviewed. The fifth chapter will deal with the statistical

methods used in the study and the results of the AID program. The vari—

ables chosen fOr the estimates of the earnings—capacity function will be

covered in Chapter VI. The reason for choosing the variables, what they

are supposed to measure, their definition in the secondary source of

data, and their limitations, will be discussed. Chapter VII will report

on the empirical results of the estimation of an earning capacity function,

while the last chapter, VIII, will conclude, summarize, and consider

recommendation for fUture policies.



 

 

 



CHAPTER II

The General Farm Problem

The major issue of this study, as stated in the Introduction, is

the examination of farm.labor returns. But, since labor is only one of

several agricultural factors of production, and is undoubtedly affected

by the general conditions prevailing in United States agriculture it

was assumed benefitial to examine first those conditions.

However, the examination could be done on several levels and with

various terns of reference, which indicates the need to specify the

above explicitly at the outset of the study.

Terms of Reference

Three najor points will be discussed which will apply to the

study as a whole and not only to this chapter. The following discussion

will specify explicitly the approach this study will take concerning

Positive versus Welfare economics, and Dynamics versus Statics. The

third issue will be to define, in general, the tern1”surplus."

Positive Economics: Although economists generally agree that as

far as the dichotomy between Positive to Welfare economics "little be—

yond convenience of exposition can be adduced for this distinction so

far as it means not Here than that positive economics is to explain and

welfare economics is to prescribe,"1 they realize, however, that

hloseph A. Schunpeter, History 9f_Economic Analysis (New York:

Oxford University Press, 1954), p. 1069.

12
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"economic analysis and policy formulation require an analytical separa-

tion of the two,"1 or as Hathaway so succinctly stated, one should

always realize that there are "those who are poor but not always under-

paid"2 as well as those that "are underpaid but not always poor."3

In this study the emphasis will be on positive economics, or the

efficiency of resource allocation. Utilizing Hathaway's presentation

it can be said that this study will be mainly concerned with people who

are underpaid, disregarding if they are poor or not. This decision was

taken not because the problem of poverty was assumed to be less important,

but as a result of the realization that poverty would not be solved as

long as the question posed in this study is unanswered.

Dynamic framework: It seems futile to analyze problems concern-

ing a sector of United States economy in a static context. Unless one

assumes that the economy of the United States is a stationary one, which

is very unlikely, one has to realize that this economy experiences con-

stant change. Relaxing the theoretical and unrealistic assumption of

instantaneous response and adjustment, constant change implies the in—

evitability of static malallocation of resources, and therefore the

futility of the static analysis. Accepting the above it is suggested

that the analysis will be done in a dynamic context. Dynamic system are

defined in this study, fellowing Prisch3 and Samuelson, as systems where

"behavior over time is determined by functional equations in which

lD. Gale Johnson, ”Contribution of Price Policy to the Income and

Resource Problems in Agriculture," J. Farm Econ., XXVI, No. 4 (1944), p.

633. .—

 

2Dale E. Hathaway, 92, 313,, p. 164.

3
Ibid., p. 83.
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‘variables at different points of time' are involved in an 'essential'

way."1 The main distinction between static and dynamic systems is that

the latter incorporates not only the end results of an economic activity

but also the process itself. Therefbre, for a dynamic analysis:

The characterization and evaluation of the system's response to

exogenous changes is of primary interest. Such questions as the

following are frequently raised in this context: 'How does the

system adjust to the exogenous changes?‘ 'To what extent are its

relationship between the adjustment process, the dynamic

properties of the systems, and the exogenous variation?'."2

Zusman continues to say that if a system is subjected to continu—

ous exogenous changes, such as demand shifts or technological changes, a

continuous adjustment process is generated:

In this process, the system is continuously converging to

an even—receding equilibrium never, in fact, attaining it. The

difference 'between the current value of an edogenous variable

and its long—run equilibrium value will be referred to as the

dynamic discrepancy.‘3

StUdying these dynamic discrepancies in agriculture, in terms of

linear systems and lagged edogenous values, Zusman comes to the con—

clusions that:

- - . the dynamic discrepancy in any edogenous variable is in

general, a linear combination of the rates of change in all ex—

ogenous variables. Ehrthermore, it is 1ndependent of their

absolute levels. Secondly, we note that in the limit, the dy—

namic discrepancy is independent of t. Compensatory changes in

exogenous variables are conceivable,'but it is very unlikely

that they will ever cause the dynamic discrepancy to vanish.”

 

1Paul Anthony Samuelson, Foundations 9f_Economic Analysis (New

York: Atheneum11965), p. 31%.

2Pinhas Zusman, "Dynamic Discrepancies in Agricultural Economic

Systems," J, Parm.Economics, XLIV (August, 1962), p. 7AM.

31bid., p. 7uu.

u

Ibid., p. 746.
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Following the finding of Zusman about the foundamental role "rates
 

of change" play in dynamic systems, this study will, when possible, em—

phasis comparative analysis of rates of change in the agricultural and

nonagricultural sectors. The main question concerning this study will be,

therefore, not if malallocation exists in United States agriculture, but

if the degree of malallocation in the farm sector is higher than in other

sectors of the economy, and the relative speed of adjustment.

Input surplus: The last issue, regarding the terms of reference,

to be considered is that of input "surplus" (or "underemployment"). Un—

fOrtunately these terms are often used in a vague manner, which can be

interpreted in several ways. It is important to have a clear definition

of the term "surplus" since it is a crucial concept in the hypothesis of

farm labor malallocation (or farm labor surplus), and because of the con—

fused manner in which it was handled in the past.

A popular interpretation of "surplus" in the past, that still

appears from time to time, can be labeled the "technical approach." This

approach defines surplus on the basis of given "requirements" for each job

on the farm, without regard to prices, MVPs, or opportunity—costs. The

establishment of total man—hours required, for example, is done by multi—

plying the number of acres, livestock, etc. by technical coefficients.

Comparing the "required" man—hours to the amount of man—hours farmers are

believed to possess, indicates the existence, or non—existence, of labor—

surplus. Hecht and Barton used such concept when they described what

happened in the 1930's, by saying that "industrial jobs for surplus fann

people were strictly limited, so many remained on farms with less than
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enough work to occupy them effectively."1 Of the World War II period,

Sdhultz commented that "it has taken the mobilization for war to show us

how great an excess of man power was attempting to derive a living from

farming."2

The "technical approach" has two flaws. First, it has no economic

connotations! It does not recognize that the number of hours a man is

willing to work depends on the wage rate per hour in his present employ—

ment, the hourly wage rate in other employment, and his valuation of the

worth of his leisure. The amount of man-hours demanded, on the other hand,

depends, among other things, on the relative prices of labor and other in—

puts and the ratio of their MPPs.

Second, the technical coefficients are not economically neutral.

Farmers employ specific practices and adopt specific techniques because

they, on the basis of their knowledge, expect them to be profitable.
 

Applying existing technical coefficients, without further examination,

suggests that farm people actions are assumed to be always economically

sound. This inference seems, however, to deprive economists and economic

analysis of their main purpose, the examination of how people actions

comply with economical rationale. There is no need to examine people's

actions if they are assumed a priori to be rational.

A second definition of labor surplus states that when labor in any

industry is earning lower returns than in other industries, labor surplus

exists in the lower earning industry. Schultz, for example, inferes from

lReuben W. Hecht and Glen T. Barton, Gains in_Productivity of

Farm Labor, U.S. Department of Agriculture Techn1cal Bullet1n 1020

(washlngton: U.S. Government Printing Office, 1958), p. 52.

2T. W. Schultz, Agriculture in An Unstable Economy, 9p: cit.,

p. 91.
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the relative decline of earnings per worker in_agriculture during 1920—39

that "this decline is, in itself, sufficient proof that the excess of

labor in agriculture was increasing.”l Bishop asserts that "the magni—

tude of these persistent differences in incomes among economic sectors

is consistent with the hypothesis that labor is underemployed in agri—

culture in the Southeast,"2 but he nowhere defines what is a reasonable

"magnitude of differences." In a recent study waldo declares that "a

continued disparity between the income of farm and nonfarm people ...

suggest that the problems of underemployed labor...have not yet been

solved."3 A somewhat different approach, which incorporates welfare con-

sideration, is taken by Schnittker and Owens. The cite "incomes unsatis—

"’4'

factory to many farm people as one of the indications of excess labor

in‘agriculture.

It is significant that this line of causation is seldom.applied to

inputs other than labor. One seldom argues, fOr example, that capital

loans should yield the same returns everywhere. In capital case it is

common to take into account the length of the loan, the collateral, the

risk involved, etc. Economists have argued fer great caution when dealing

with comparable returns to capital,5 but a surprisingly low degree of

lIbid. , p. 93—94.

2Charles E. Bishop, "Underemployment of Labor in Southeastern Agri—

culture," J. Farm Econ., XXXVI, No. 2 (1954), p. 270.

3Arley D. Waldo, "The Impact of Outmigration and Multiple Jobholding

upon Income Distribution in Agriculture," J: Farm Econ., XLVII, No. 5

(1965), p. 1235. ‘—

uJohnA. Schnittker and Gerald P. Owens, Farm t9_City Migration:

Prospective and_Problems, Contribution No. 309, Dept. of Agr1. Econ.,

Kansas Agr1. Exp. Stat., Manhattan, 1959, p. 7 (mimeographed).

5Output, Input, and Productivity Measurement, Studies in Income

and Wealth, Vol. XXV, Conference on Research on Income and Wealth, A

Report of the National Bureau of Econ. Research, Inc. (Princeton: Princeton

University Press, 1961).
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caution is expressed by contemporary economists when dealing with labor.

It is surprising because as early as 1920 Marshall indicated that:

When watching the action of demand and supply with regard to a

material commodity, we are constantly met by the difficulty that

two things which are being sold under the same name in the same

market are really not of the same quality and not of the same

value to the purchasers. Or, if the things are really alike,

they may be sold even in the pace of the keenest competition at

prices which are nominally different, because the conditions of

sale are not the same....But difficulties of this kind are much

greater in the case of labor than of material commodities; the

true price that is paid fer labor often differs widely, and in

ways phat are not easily traced, from that which is nominally

paid.

Some explanation fer the special treatment labor receives is

given by Domar:

But why bemoan the defects of capital? Labor also possesses

longevity but not permanency, and is also subject to deprecia—

tion (as shown by the life cycle of earnings in various occupa—

tions) and retirement. The cost of its training, let alone of

reproduction and upbringing, also change. The heterogeneity

of labor is striking; it is also a source of future income.

All these difficulties do not prevent our labor friends from

merrily aggregating man—hours among industries and over time.

They are, it is true, helped by several circumstances, un—

fertunately not available to student of capital. The first

is the feeling of shame Which would arise if they began

depreciating the labor force (including themselves)2

treating labor merely as a source of earning power.

However, most writers agree that, as far as economics is concerned,

the relevant factor to consider in explaining human behavior is real

returns per unit of goods or services. But, many economists tend to

ignore this while analyzing labor's earnings. They disregard not only

differences in productivity—~implying that each person supplies the same

iAlfred Marshall, Principles 9f_Economics (8th ed.; London:

Macmillan, 1964), pp. usu—s.‘ ‘

2Evsey D. Domar, "Concepts of Real Capital Stocks and Services:

Comment," Output, Input, and Productivity Measurement, op. c1t. ,

p. 404—405.
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amount of laboreservice units——but also fail to account fer personal

preferences. Realizing the above Bishop states:

If owners are guided by real returns in allocating their

resources, free mobility of labor will tend toward uniformity

of real wages for comparable labor services in all uses. This

does not imply, however, that even in a frictionless society

money wages will be equal for comparable labor.1

The difference between money wages and real wages, in a Hicksian
 

sense, may be caused by: (1) Difference in the general price level, (2)

Difference in the relative prices of specific items, (3) Difference in

customs and preferences. Therefore, a direct comparison of money income

or labor earnings is not adequate unless one assumes that all the people

supply, on the average, the same amount of service units, have the same

indifference map, and are confronted with.the same price structure.

Regarding the United States it is very unlikely that the assumption

mentioned held, which induce the conclusion that money income differencials

in the United States cannot be considered as indicators of labor's

malallocation.

The third indication that inputs surplus exists is assumed to be

the evidence of "persistent unfavorable prices,"2 the fact that "socially

3 ..4
and politically acceptable prices, or mere "socially acceptable prices,

1Charles E. Bishop, Underemployment of Labor in Southeastern

Agriculture, 9p. cit., p. 260.

2Donald R. Kaldor, "Farm Policy Objectives: A Setting for the

Parity Question," U.S. Congress, Joint Economic Committee, Policy for

Ctmnercial Agriculture, 85th Cong., 1st. Sess., 1957, p. 503.

3M. R. Benedict, "Current Imbalance of Supply and Demand for

Farm.Products," Policy for Commercial Agriculture, op, cit., p. 91.

”Fred H. Tyner and Luther G. Tweeten, ”Excess Capacity in U.S.

Agriculture," Agricultural Economics Research (ERS — USDA), No. l

(1964), p. 23. ' "“ _ —“
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were not obtained, and that "aggregate agricultural output is greater

than the amount that can be sold...at existing prices."l Analyzing this

issue on positive economics terms,2 "prices," as such, have meaning only

if they are assumed to be those which, within the given structure, will

equate the MVPs of units of service employed in farming with their op—

portunity—costs. But, the standardization of the common inputs in agri—

culture or elsewhere according to their service units has not yet been

done, and the accuracy of existing measurement of MVPs is also doubtful.3

FUrthermDre, in economic theory prices usually play the role of "means"

for a given "end" (maximizing utility, satisfaction, or profits), but in

the previous discussion it seems as if ”prices" became an "end” for them—

selves.

The only definition of input underemployment which complies with

economic rationale is, in terms of labor service:

Economic underemployment of labor exists when the real return

Which owners receive for the use of labor in particular field

of resource use is less than the real return which could be

obtained for comparable resource services in other uses.”

lD. Gale Johnson, "Efficiency and Welfare Implications of United

States Agricultural Policy," J, Eann Econ., XLV, No. 2 (1963), p. 334.

2Even in a Welfare context the issue of "prices as such" is un—

acceptable. It implies that existing political institutions have the

ability to assess accurately the social costs and benefits of economic

activity and that they can predict the results of their interventions

precisely. Both assumptions are very improbable.

3Zvi Griliches, "Estimates of the Aggregate Agricultural

Production Ennction from Cross—Sectional Data,” J. Farm Econ., XLV, No. 2

(1963), pp. L+19—L+22. ‘ “

”C. E. Bishop, Underemployment of Labor in Southeastern Agri—

culture, gp. cit., p. 258.
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Two properties of this definition should be emphasized: (l) The

definition is given in terms of "comparable resource services," which

implies service—unit standardization. (2) Only the now existing units

of service are being compared. The definition does not allow past mis—

takes to appear as present malallocation. If the demand fer specific

units of service is declining, this unit should be viewed as obsolete

and not as malallocated.

Once again it becomes apparent how crucial the definition and

measurement of comparable inputs is for the investigation of farm inputs

malallocation.

After clarifying the terms of reference of this study the main

analysis of the general farm problem can proceed.

The Analysis

As was mentioned in the Introduction the main reasons believed to

be responsible for the present farm situation in the United States are:

(1) Demand for farm products is increasing at a relative low rate as a

result of the declining rate of population growth1 and the low price and

income elasticities of demand for farm.products. (2) The farm.sector has

experienced a high rate of technological change, which has to be adopted

by all producers2 and therefore induces a high rate of increase in farm

supply relative to the increase in demand for farm products. (3) The farm

sector is highly competitive. (4) The farm sector suffers from a_high

lU.S. Bureau of the Census, Statistical Abstract 9f_the U.S.: 1966

(Washington, D.C., 1966), p. 5, Table l.

2The assumption that technological innovations have to be adopted

by farmers was stressed by Schults and Cochrane. Other writers, such as:

Hathaway, G. D. Johnson, Bishop etc., although agreeing that the supply of

farmlproducts increased too fast relative to the demand for farm products,

did not stress the necessity of adopting technological innovations.
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degree of input fixity. It should be emphasized again that those causes

are believed to be interrelated and commulative. Any one of them is not

assumed sufficient to explain the present situation of United States agri-

culture. Although each one of the mentioned causes will be analyzed for

itself, whenever the available data permits cross references between

causes will be attempted. Following is the analysis of the four main

causes.

(1) Demand—Supply Relationships: Supply increase is assumed to

be in line with the increase in demand when the quantity supplied clears

the market at prices which assume, for the economy as a whole, equal re—

turns to comparable resources.1 The rate of increase in the supply of

farm products is assumed by almost all agricultural economists to be too

high relative to the increase in the demand for farm products, which

implies relatively low returns in agriculture fer comparable resources.

However, both the allocation of agricultural income to the various re—

sources and the definition and measurement of "comparable resources" is

debatable, which cast doubts on the validity of the assumption that supply

of farm products, in the United States, exceeded the demand for these

products.

(2) The Competitive Structure: The competitive structure of

United States agriculture is assumed to affect the farm sector in several

ways. A competitive structure would prevent the firms in the sector from

managing the supply of farm products or the demand for resources, which

assures that malallocations caused by monopolistic or monopsonistic powers

would not exist. Further, the nature of a competitive structure implies

1For a detailed discussion of this topic see an earlier analysis

of the Input Surplus issue.
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that the forces pushing toward an optimal allocation of resources are

stronger in agriculture than elsewhere, and therefore implies also that

the correction of dynamic discrepancies in agriculture is done quicker

than in other industries. Thus, competitive structure by itself cannot

cause malallocation of resources, but Schultz suggested that because of

the competitive structure farmers are compelled to adopt technological

changes. He stated that:

This constitu$63the second major difference between agriculture

and industry insofar as technological advances are concerned.

Much plant and equipment may be made obsolete by the new tech—

nology, but the introduction of the new technique in agriculture

will not be postponed to maintain the capital value of such

obsolete investments. Competition makes it necessary for farmers

to adopt the new technology or find themselves at a disadvantage

relative to other farmers who do so.1

Similarly Cochrane forwarded the notion of the "agricultural tread—

mill,"2 implying that farmers have to adopt the new techniques because of

falling prices, resulting from the increase in agricultural output caused

by the new technique.

Competition and falling prices, as such, will not force farmers to

adopt new techniques. Only when the adoption is expected to be beneficial,

increase income or reduce losses, will farmers move to adopt the new

practices. New techniques are generally assumed to reduce costs, and

increase income, by reallocation of resources, which suggests that if

resources were fixed, as Cochrane assumed, new techniques would not have

been adopted. Conditions advocating adoption of new techniques, in the

J1T. W. Schultz, The Economic Organization gf_Agricu1ture (New

York: McGraw—Hill, 1953), p. 112.

2Willard W. Cochrane, Farm Prices, Myth and Reality (Minneapolis:

University of Minnesota Press, 1958), p. 96.
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case where resources are fixed, are those which are expected to render

the fixed resources unless since they are expected to earn no economic

rent.

Regarding the determination of expectations, it is generally

assumed by economists that a competitive structure reduces the reliability

of such expectations and increases the degree of uncertainty, which

supposedly induces malallocation of resources. Increased uncertainty,

however, does not necessarily increase malallocation, rather it is more

likely to increase the degree of fixity.l Fbr wrong expectations to in—

crease the level of malallocation, given a dynamic framework, an additional

condition is necessary—ea relative inefficient adjustment mechanism, which

prevents a rapid reallocation of resources. In the case of the United

States neither the degree of uncertainty nor the efficiency of the adjust—

ment mechanism in agriculture were shcwn empirically to comply with the

necessary conditions inducing a relatively higher degree of resources

malallocation in agriculture than in other sectors. On the other hand,

Glenn L. Johnson presented several convincing arguments regarding the hy—

pothesis of_agricultural resources' fixity,2 whidh precludes malallocation.

In conclusion, it is not clear how the competitive structure of

agriculture is contributing to the relative higher degree cf malallocation

in farming. On the contrary, one might argue that the malallocation in

agriculture, especially of labor, stems from the non—competitive structure

of other sectors which prevent labor from being transferred. If the farm

lSee Francis Van Gigch forthcoming Ph.D. thesis, Dept. of Agri.

Econ., MSU, on the impact of U.S. policies on agricultural resources

allocation: 1917—1965.

2See the discussion of resources' fixity in the second chapter

of this study.
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sector was also non—competitive its relative welfare position might have

been improved, but resource allocation would very likely be worse.

(3) The Rapidity of Technological Changes: The relationships

between rapid technological changes, the increase in farm supply, and

the demand fer farm products was discussed earlier. It was concluded

that given the present knowledge the hypothesis that supply of farm

products increased too fast relative to the demand for farm.products can

not be conclusively proven.

Another important comparison is the one between the rate of tech—

nological change in the farm and in the nonfarm sectors. Several econ—

omists have studied the development of inputs productivity in the United

States, either for the economy at large,1 the agricultural sector alone,2

or both.3 To assure consistency the analysis will be based on the evidence

presented in those studies which estimated both sectors.

Kendrick calculated the relative increase in total factor produc—

tivity from 1899 to 1957 (Table III—l). He concludes that on the average

the productivity in agriculture increased in a lower annual rate than the

increase in the nonfarm sector,L‘L but that since the late 1930's the annual

increase in the farm sector was higher than in other industries. Denison,

calculating the increase in output per unit of input comes to the same

lMoses Abramovits, "Resource and Output Trends in the United States

Since 1870,"'Am. Econ. Rev., XLVI (May 1956).

2Ralph A. Loomis and Glen T. Barton, Productivity of Agriculture:

United States, 1870—1958, U.S. Dept. of Agri., Tech. Bul. 1238 (Washington

D.C., 1961).

3John W. Kendrick, Productivity Trends in the United States, A

Study by the National Bureau of EconomicResearch(Pr1nceton: Princeton

University Press, 1961). And, Edward F. Denison, The Sources of Economic

Growth in the United States: and the AlternativesBefore Us, Supp. Paper

No.13,Committee for Economic Development.

”J. W. Kendrick, pp. cit., p. 136, Table 34.

 

 

 

  





26

conclusionl although his figures suggest a smaller difference in the rate

of change between farm and nonfarm industries than Kendrick's. Loomis

and Barton estimated the increase in agricultural productivity, from

1929 to 1957, to be approximately 60 per cent with an annual rate of only

1.7 per cent.2 Their estimates are lower than those of Kendrick, by almost

32 per cent. On the other hand Abramovits estimated that the net national

product per unit of total input increased from 1919—28 to 1944-53 by 348

per cent,3 or more than twice what Kendrick estimated for the same period.

However, the results of such studies depend highly on the basic assump—

tions and data used, and therefbre differences in magnitudes or direction

are probable. The important conclusion for this study, on which all the

mentioned studies agree, is that for a substantial period of time prior

to the 1930's, at least, agriculture experienced lower rate of technolog-

ical advances than the nonfarm sector. The importance of this finding

will become evident when the effect of technological changes on labor

transferability will be analyzed in Chapter III.

Technological changes can be classified into two main groups:

(1) The allocative type. Those which increase production, or reduce costs,

by reorganizing existing inputs, or (2) The additive type. Those whidh

add to the production function previously unknown input, or change an

existing input so as to render it new properties.”

1E. F. Denison, pp. cit., p. 221, Table 23.

2R. A. Loomis and G. T. Barton, 9p: cit., pp. 57—58, Tables 11, 12.

3M. Abramovits, 9p, cit., pp. 8—9, Table l.

”The allocative type change might be considered as a specific

case of the additive type, if knowledge is viewed as a legitunate

input.
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Another distinction is between neutral and non—neutral techno—

logical changes, depending on the resulting input ratios. If, for

example, the adoption of a new technique does not change the ratio be—

tween labor and capital, given the same price ratio, then the technique

is assumed to have a neutral effect. If the ratio changes, although the

prices did not, then the technique is assumed to have a non—neutral

effect, which may be labor or capital saving.

Today it is assumed that most technological changes are of the

additive type,1 which implies a relative long period of adjustment. It

is recognized that technological change does not instantaneously convert

2
all similar existing inputs to the new, more productive, form, and

therefore implies a change in the relative demand for specific inputs.

Different rates of technological change in different industries may also

cause a change in the relative demand of the various industries for com:

peting resources. If the difference in rates is large enough or sustains

for long enough, some resources may become non—competing because of lack

of demand for them.

The consequences of such divergence in rates of technological

change with respect to labor is of specific interest for this study.

The fo110wing chapter will deal with this issue in detail.

(4) Resources Fixity: The proposition that United States agri—

culture suffers from a high degree of resource fixity takes several forms.

Harvey Leibenstein, "Allocative Efficiency vs. 'X—Efficiency'",

Am. Econ. Rev., LVI, No. 3 (1966). For further references see the

REferences section of the mentioned article.

2

pp. 112—114.
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First, is the notion of physical fixity. Land and buildings are

assumed to be fixed simply because it is impossible, or very difficult to

move them. However, this notion has no economic validity since the trans—

fer of inputs need not be physical. Inputs may be shifted by changing

ownership, or by changing the industry employing them.

The second proposition is that an input is fixed when it is

durable. Farm equipment is assumed to be fixed since it is used on the

fann for more than one production period. But, again, nothing in the

nature of durable goods compels farmers to emply them more than one pro—

duction period. Earmers may sell, rent, etc. such equipment if they so

wish.

A third notion of fixity is the contention that in agriculture it

takes relatively longer to transferm inputs into final production, and

that maintenance costs are higher in agriculture. The result is assumed

to be a longer expectation span and a reluctancy to idle assets of pro—

duction. However, I know of no conclusive study that showed these assump—

tions to be true, or probable.

The fourth proposition regarding fixity is that a resource is

fixed if in a given time it is technically impossible to change its amount.

This proposition suffers from two disadvantages: (1) It is based on an

arbitrary time span and not on economic considerations; (2) It does not

cover those resources, the quantities of which can technically be changed

in the given time, but do not change although their present amount is not

the long—run optimal one.

The fifth suggestion concerning fixity of resources is the one put
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forward by Glenn L. Johnson.1 He states that economically an input

should be considered fixed when its MVP is smaller than its acquisition-

cost and larger than its salvage—value. Then, and only then, would no

change improve the producer position, although his production is not at

the long—run high profit point. This is the only proposition which uses

economic considerations in defining fixity. An additional merit of the

last proposition for the present study is the recognition that a fixed

input cannot be, by definition, a malallocated input. If an input is

fixed then by definition its present employment is the best one it can

expect, and no reallocation would be able to increase its MVP.

Upon completion of the analysis of the four main causes assumed to

be responsible for the present farm situation a summary is due. (1) It

is not clear that the present prices of agricultural products do not

result in equal returns to comparable resources, or that the divergence

of actual returns fromlthe "equal” ones is greater in farming than in

other sectors. (2) The competitive structure of United States agricul—

ture should assure, theoretically at least, that the relative degree of

malallocation in agriculture would be lower than in other sectors of the

economy. (3) Since it is not known if the present farmlproducts prices

enable equal return to comparable resources, it is also impossible to

conclude that the rate of increase in supply exceeds the rate of increase

in demand. Present, or 1960, farm products prices were maintained with

the help of government intervention. The direct subsidies in 1960

1Glenn L. Johnson and Lowell S. Hardin, Economics of Forage Evalua—

tion, Station Bul. 623 (Lafayette, Ind., Agri. Exp. Stat.):'Apr11 1955.

Glen L. Johnson, "The State of Agricultural Supply Analysis," J. Farm

Econ., XLII, No. 2 (1960). Glen L. Johnson, "The Labour Utilization

Problem in European and American Agriculture," Agri. Econ. Journal, XIV,

No. 1 (1960).
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amounted to 5.2 per cent of total net agricultural income.1 It is im:

possible now to predict what prices would have been had the government

not intervened at all. On the other hand, it is safe to say that had

the government ceased its intervention in 1960, agricultural prices would

have declined and other structural changes would have occurred. However,

the relevant issue is not what would have happened in 1960, but rather

how rapidly agriculture would have readjusted, and at which level this

readjustment would have ended. Unfortunately, at the present agricultural

economists are unable to answer these questions conclusively. (4) I could

find no comparative study indicating that the degree of resource fixity is

higher in United States agriculture than elsewhere. Enrther, the asserted

incidence of fixity emphasizes the imperfect knowledge of mankind (peg:

expectations were wrong), but does not indicate that a more efficient

allocation is possible at the present. It appears therefore that the

analysis of the general farm.problem cannot be applied directly to the

understanding of the present farm labor situation. However, although

the sector as a whole might not have conclusive characteristics causing

malallocation, labor as an individual resource may have such character—

istics and the previous analysis.

lU.S. Dept. of Agri., Farm Income Situation, ERS — FTS 203,

92' cit., p. 40, Table 2 H.

 



 
 

 



CHAPTER III

The Farm.Labor Surplus Hypothesis

In the previous chapter the applicability of the general analysis

of the farm.problem to the farm labor issue was discussed. The conclu—

sion reached was that although the general analysis does not explain

conclusively the present situation of United States farm labor, this

labor might have specific characteristics which are responsible for

its position.

Historically, the forces affecting United States agriculture

were assumed to influence all resources, however, labor was singled out

almost to the exclusion of all other resources. The main feature of

labor responsible for the above was suggested in the Introduction,

namely: Labor stands for people, the ultimate recipients of the benefits

which economic analysis is supposed to produce. Other features, ferwarded

by Schultz,l are (1) Labor is assumed to constitute the bulk of the inputs

employed in agriculture; (2) Technological changes are assumed to be

largely labor saving; and (3) Labor is assumed to be transferable.

In the remainder of this chapter an analysis of the main features

of farm labor will be attempted. The objective is to test the relation—

ship between the labor surplus hypothesis and those specific character-

istics.

(1) Labor Means People: The first feature of labor is clear

enough and therefore does not need much discussion. Further, it does

1T. W. Schultz, Agriculture in an Unstable Economy, op, cit., p. 82.
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not relate directly to the issue of resource malallocation, but rather

to the welfare connotations of personal income distribution.

(2) The Relative Importance of Labor: The suggestion that labor

constitues the bulk of United States agricultural resources suffers from

two flaws. First, regarding solutions of the farm problem, or the ad—

justment of labor's malallocation, the relative importance of any resource

depends on the relative response of agricultural supply to changes in the

amount of the resource analyzed. Assuming that labor is the bulk of agri—

culture's resources does not necessarily imply that labor is also the key

to the problem. To suggest that labor is the crucial factor, one has to

assume that labor's elasticity of production is relatively high, or that

many units of labor can be easily "adjusted,” and that the elasticity of

substitution for labor is low. Most estimates suggest that labor has a

relative low elasticity of production, and no one has yet proven that

"sufficien " units of labor are transferable.

The second flaw relates to the measurement of labor's portion in

the aggregate of farm resources. Aggregation of different resources can

be done only by means of aggregating values. However, to value labor one

has to know its unit price and the amount of units available. Assuming

a perfectly mobile economy there would exist only one price of labor units,

but at the same time no malallocation issues would exist. Accepting that

farm labor in the United States is out of equilibrium then its valuation

should be done according to its opportunity—cost in the nonfarm sector.

When stock resources such as human capital and durable goods are considered

an additional problem arises: By which rate should future income streams

be discounted to find their present value? Do farm and nonfarm people

have similar or different time preference? If they have different time
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preference the same discount rate would not secure a measure of comparable

real present income.

In short, the problem of valuing agricultural resources evolves

around the old issue of comparable returns, or real opportunity—costs.

Until what constitutes comparable returns is known, valuing farm resources

is at the best an educated guess.

(3) Tedhnological Changes and Labor: Technological changes affect

labor not only by means of its rate of substitution, but also by changing

the relative demand for various labor properties. While discussing earlier

the effect technological changes exert on resources, it was suggested that

in the case different industries experience different rates of technolog—

ical advances the industry advancing quicker might decrease its demand

fer relatively lower quality resources, and thereby causing the opportunity-

costs of those relatively low quality resources to decline, relatively or

absolutely. In this connection it is interesting to compare the advances

of labor in the economy at large and in the farm sector.

(a) The Economy at Large — One measure of the quality of the labor

ferce is the change in its occupational distribution. Assuming that a

higher median earnings reflects a higher productivity of labor, in pro—

duction terms, a change in the distribution of occupations towards the

higher earning ones will indicate an increase in quality. Utilizing 55

occupational groups, Tolleyl found that the quality of the nonfarm labor

fOrce increased by only 5 per cent from 1910 to 1950. An extension of

Tolley's estimate covering the period 1950—1960 and utilizing 12

1G. S. Tolley, "Measurement of Labor Input: Some Questions of

Definition and the Adequacy of Data: Commen ," Output, Input, and

mefifiWMwwmmm,@fdt,pBW.
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occupational groups, revealed that during this period quality advanced

by another 1.5 per cent.

However, Tolley's calculations underestrnate the true change in

the quality of the urban labor farce because he assumed that the quality

within each occupational group did not change by disregarding the change

in median age and median years of schooling, at least.

Table III—2 presents the change in median years of school completed

by major occupations. The common trend is obvious—~a steady increase in

years of school completed. This trend emphasizes the inappropriateness

of using occupational groups as bench marks for measuring labor quality.

Not only does time affect quality within each occupation, but it affects

each occupation differently. Especially significant fOr this study is

the relative outstanding increase of schooling in "Blue—collar" occupations

such as Craftsmen, Operatives, and Laborers, which are the main outlets

for farm labor. This increase supports the contention of this study that

technological changes, if they occur at different rates in different

industries, may reduce the salvage—value of resources in the slower

industry. The increased divergence in educational attainments between

farm occupations and other occupations is inevitably going to reduce the

relative earnings of farm.people, if education is related to labor quality.

A second correction that should be made in Tolley's estimates of

labor quality is an allowance fOr age (Table III—3). Correcting for age,

however, is not straight forward since the influence of age on earnings,

or assumed quality, is not expected to be the same for each occupation.

In conclusion, past trends indicate clearly that the levels of
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Table III—2. Median Years of School Completed, by Occupation, 1950—1965.

(Both Sexes)

1959 1965

Occupationa 1950b Yeagg (l950n=6100) Year: (1950 :e100)

Professional 15.8 16.2 102.5 16.3 103.2

Managers 12.2 12.4 101.6 12.6 103.3

Clerical 12.4 12.5 100.8 12.5 100.8

Sales workers 12.0 12.4 103.3 12.5 104.2

Craftsmen 9.5 11.0 115.8 11.7 123.2

Operatives 8.9 9.9 111.2 10.6 119.1

Private household

workers 8.2 8.4 102.4 8.9 108.5

Service workers 9.2 10.3 111.9 11.3 122.8

Laborers 8.2 8.6 104.9 9.5 115.9

farmers 8.3 8.7 104.8 8.8 106.0

Farm laborers 8.0 8.3 103.8 8.4 105.0

 

a

For the complete name and definition of the occupation—groups see: U.S.,

Bureau of the Census, Census of Population: 1960, Final Report PC_(1)

— D, pp. XXVIII — XXXIV.

bThe figures of 1950 are for the experienced civilian labor force 14

years old and over, while the figures of 1959 and 1965 are for the

employed civilian labor ferce 18 years old and over. The difference

in the population covered might cause an overestimation of the gains

of occupation with low level of school years completed.

 

Source: 1950: U.S., Bureau of the Census, Census of P0 ulation: 1950

(washingtonzGovernment Print1ng Office, 1956 , Vol. IV,

Rmtl,flap.B,Tfldelm

 

1959 and 1965: U.S., Dept. of Labor, Manpower Report 9f_the

President (Washington: Government Printing Office, 1966),

p. 191, Table B—l2.
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Table III—3. Age of Employed Persons, by Occupations, 1940—1960.

Occupationa

Professional

Farmers

Managers

Clerical

Sales workers

Craftsmen

Operatives

Private household

workers

Service workers

Farm.laborers

Laborers

(Median Age)

Male Female

1940 1950 1960 1940 1950 1960

38.7 39.0 38.2 33.4 36.4 41.2

46.6 45.1 49.2 52.1 50.6 51.4

44.5 44.7 45.4 44.3 44.7 47.9

36.4 38.0 29.7 36.0

35.2 29.9

37.1 39.2 37.3 43.3

41.4 40.8 41.8 37.2 39.7 43.6

34.0 36.1 38.4 31.1 36.7 41.1

38.7 45.9 47.2 33.6 41.1 44.8

38.8 44.0 43.4 34.2 38.7 41.7

24.9 26.6 31.2 26.6 36.1 40.0

34.9 37.4 37.4 29.2 36.3 39.1

aSee footnote a in Table III—2.

Source: 1940:

1950:

1960:

U.S., Bureau of the Census, Sixteenth Census 9f_the

United States: 1940 (Washington: Government Printing

Office, 19435, Vol. 111, Part I, Table 65.

 

 

U.S., Bureau of the Census, Census 9f_Popu1ation: 1950

(Washington: Government Printing Office, 1953), Vol. II,

Part 1, Chap. C, Table 127.

 

U.S., Bureau of the Census, Census 9f_Popu1ation: 1960,

Final Report PC (1) — 1D (Washington: Government Prlnt—

ing Office, 1963), Table 204.
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education of the various occupations will increase.1 Past trends and

projections for the future suggest that the occupational distribution

will also shift towards the higher skilled ones (Table III—4).

However, the most significant development concerning education

and skills, for the purposes of this study, is not the evidence that

educational levels increased, but that the demand for education and
 

skill increased. Table III—5 reveals that during the feurteen years be—

tween 1949 to 1963 the relative incomes of educated people increased in

accordance with the amount of school years completed. In spite of the

increase in the supply of educated people their "price" increased instead

of falling. The "weak" perfbrmance of those who completed 1 to 3 years

of college can be explained by the change in the distribution within the ‘

group towards first year students. In 1950 the group which completed 1

to 3 years of college consisted of 38.2 per cent first year students, 42.

per cent who completed two years of college, and 19.7 per cent of third

year students. The corresponding figures for 1960 were: 40.9; 39.8; and

19.3 per cent. The same occurred within the group that completed four

or more years of college.

Summarizing the developments in labor quality as reflected in the

economy of the United States and especially in the nonfarm segment, it

is clear that the trend has been towards increased productivity of the

labor force by means of higher education, better training, and heavier

emphasis on highly skilled occupations.

lIssac K. Beckes, "Alternative Approaches to Post—High School

Education," Increasing Understanding of_Public Problems and Policies

(Chicago: Farm Foundation, 1964), p. 60.
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Table III—4. Actual and Projected Employment, by Major Occupation,

1950—1975.

 

(Percent Distribution)

  

Actual Projected

Occupationa 1950 1960 1965 1970 1975

Professional 7.5 11.2 12.3 13.7 14.9

Managers 10.8 10.6 10.2 10.3 10.4

Clerical 12.8 14.7 15.5 16.3 16.5

Sales workers 6.4 6.6 6.5 6.5 6.5

Craftsmen 12.9 12.8 12.8 12.8 12.8

Operatives 20.3 18.0 18.6 17.5 16.7

Service workers,

1nc1u81ve 11.0 12.5 12.9 13.5 14.1

Laborers 5.9 5.5 5.3 4.6 4.2

Farmers, managers,

laborers 12.5 8.1 5.9 4.8 3.9

aSee footnote a in Table III—2.

Source: U.S., Dept. of Labor, Manpower Report 9f_the President

(washington: Government Prlnting Offlce, 1966), Table Ar10,

p. 165 and Tabel E—6, p. 217.

 

(b) The Farm Sector — One basic fact regarding farm people that

was too often ignored in past analyses, is the realization that United

States agriculture is not a homogeneous entity, and therefore different

groups in the farm population react differently to the same developments

Hathaway mentions the difference in the capacity to adjust of different

age groups in agriculture,1 while Nelson states:

lDale E. Hathaway, "Migration From Agriculture: The Historical

Record and its Meaning," Amer. Econ. Review, L (May, 1960), pp. 386—88.
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It would be a serious error to assume that all farm people

are affected by technological advances in the same manner

or to the same extent. While all may be affected in one

way or another, directly or indirectly, there are wide

differences in their opportunities to take advantage of

new developments.1

Table III—5. Annual Mean Income of Males 25 Years Old and Over, by Years

of School Completed, Selected Years 1949-1963.

Years Of School 1949 1956 1963

Completed Dollars Dollars Indexa Dollars Indexa

Elementary:

Less than eight years 2,232 2,979 133.5 3,641 163.1

Eight years 2,988 4,079 136.5 4,921 164.7

High School:

1 — 3 years 3,279 4,634 141.3 5,592 170.5

4 years 3,820 5,553 145.4 6,693 175.2

College:

1 — 3 years 4,489 6,505 144.9 7,839 174.6

4+ years 6,236 8,716 139.8 10,062 161.3

 

aIndex: 1949 = 100

Source: U.S., Bureau of the Census, Statistical Abstract of the U.S.:

1960 (Washington: Government Printing Office, 1966), p. 116,

Table 158.

The difference in the opportunities to take advantage of techno—

logical advance is assumed to be due to: (1) Wide diversities in natural

resources, (2) Variation in the size of the farm, and (3) Diversity in

lLowry Nelson, "Education in a Changing Rural Life," Education in_

Rural Communities, Fifty—First Yearbook of the National Society for the

Study of Educatlon, Part 11 (Chicago: University of Chicago Press, 1952),

p. 11.
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the socioeconomic characteristics of the population.1 Of these three

causes the one that seems to have the greatest significance is the third

one. The diversity of natural resources by itself cannot explain the

difference in the rates of technological adoption. If the natural re—

sources are not suitable a solution is fer labor to move to another area.

If people are assumed to be equally capable and transferable, then there

is no reason that they will not move to where their capability would

return the most. The variation in the size of the farm is essentially

a reflection of diversity in managerial capability and in the stock of

capital. Managerial capability clearly belongs to item (3) above, and

recent studies indicate that capital rationing may also be related to

those socioeconomic factors.

Hesser and Janssen, examining "what factors could be associated

with farmers' use and non—use of credit"2 found that farmers' reaction to

uncertainty, their knowledge of credit resources and policies, and their

attitude toward using credit were statistically significant factors affect—

ing the internal capital rationing. In a series of two studies Lindsey

reports on an examination of the problem of "how low income farm families

may reorganize their farm operations in order to increase the income

"3

available fOr family living. The method of investigation was to pro-

vide representative families with the credit and managerial information

needed and watch their progress. Serious difficulties were encountered

lNelson, loc. cit.

2Leon F. Hesser and Melvin R. Janssen, Capital Rationing Among

Farmers, Research Bul. 703 (Nov. 1960), Purdue Univ. Agri. Exp. Stat.,

Lafayette, Ind., p. 2.

3Quentin W. Lindsey, Transforming Low Income Farms into Profitable

Commercial Farms, A.E. Information Series No. 76, Dept. of Agri. Econ.,

North Carolina State College (Raleigh, N.C.), May 1960, p. 3.
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whidh appeared to stem from prices declining below expectations, and

managerial problems becoming too complex to permit the operators to master

the technical knowledge, and to effectively allocate labor and managerial

time. In his second report Lindsey says:

A farmlmust continue to grow in response to changes in the

economic env1ronment in which it exists; otherwise it faces

extinction as a commercial farm.

The term reorganizational capacity may be used to refer to

the ability of a farm to continue to grow.1

The capacity to reorganize is clearly dependent on the managerial

ability of the farmer as well as on other socioeconomic factors.

Additional evidence supporting the contention that the size of

farm operation depends to a significant extent on socioeconomic factors

is present in Table III—6. The positive correlation between gross farm

sales and education appears clear. It is also evident that even in agri—

culture high volume farm operation and no formal education is incompatible.

Thus it appears that socioeconomic factors determine to a large

extent the capacity of farm people to take advantage of technological

changes. Nelson points out that the retention of mother tongue (other

than English), tenure, age, f0rma1 education, etc., clearly hampers the

capacity to adjust.2

Of the mentioned factors affecting adjustment only two can be

directly measured, age and formal education. That farm operators are on

the average older than people in other occupations was shown in Table

III-3. A discussion of the relative position of rural-farm people with

lQuentin W. Lindsey, Financing the_Development of Commercial

Farms, A.E. Information Series No. 77, Dept. of Agr1. Econ., N. Carolina

State College (Raleigh, N.C.), June 1960, p. 3.

2Nelson, op, cit., p. 16.
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regard to fermal education follows.

Table III—6. Percentage Distribution of Operators of Farms, by Amounts

of Gross Sales and Sohool Years Completed, 30 States, 1962.

  

School Years Less than $250 to $1,500 to $2,500 to

Completed $250 $1,499 $2,499 $4,999

None 1.0 1.5 2.8 1.0

l — 4 12.5 11.8 10.4 8.7

5 — 7 22.4 23.0 23.5 19.2

8 24.9 26.0 30.1 29.9

High School and

College 31.4 33.6 30.6 38.4

Unclassified 0 4.0 2.9 2.8

School Years $5,000 to $10,000 to $15,000 to $25,000

Completed $9,999 $14,999 $24,999 and over

None 1.0 0 0 0

1 — 4 3.5 2.3 1.4 .9

5 — 7 16.2 9.1 6.6 5.0

8 32.9 36.4 32.1 32.9

High School and

College 44.2 48.0 57.4 60.2

Unclassified 2.0 4.0 2.5 1.0

Source: E. J. Moore, E. L. Baum, and R. B. Glasgow, Economic Factors

Educational Attainments and Aspirations 9f Farm.Youth, Dept. of Agri.,

ERS, Agr1. Econ. Report No. 51, April 1964, p. 22, Table 17.

  

Median years of Sohool completed by persons 25 years old and over

was lower in the rural—farm sector than in the urban one. This trend

appears during the last two decades, at least, as shown in Table III—7.
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Table III-7. Meadian Years of School Completed fer Persons 25 Years Old

and Over, 1940—1960.

 

1940 1950 1960

Median Median Median

Residence Years Index Years Index Years Index

Urban 8.7 100.0 10.2 117.2 11.1 127.6

Rural Farm 7.7 100.0 8.6 111.7 8.8 114.3

Source: 1940: , Bureau of the Census, Statistical Abstracts of theU.S.

U.S.: 1950 (Washington: Government Printing Office, 1950),

p. 113, Table 133.

1950 and 1960: E. J. Moore, E. L. Baum, and R. B. Glasgow, gp.

cit., p. 4, Table 2.

Three remarks regarding Table III—7. First, the definition of

rural—farm.residence in the 1960 Census is different from that which was

employed in the 1950 Census. However, the reduction in rural—farm popula—

tion caused by the change in residence definition was distributed among

rural—farm age groups almost evenly.l The effect of the new definition

on the median years of school completed by rural—farm persons 25 years

old and over was negligible.

Second, the age structure of rural-farm.and urban populations of

persons 25 years old and over was not the same. In 1960, 27.0 per cent

of the urban population were 25-44 years old, 20.7 per cent were 45—64

years old, and 9.1 per cent were 65 years old and over. The corresponding

figures for the rural—farm popultion in 1960 were: 21.1 per cent, 23.3

per cent, and 9.3 per cent respectively.2 It is interesting to note

lU.S., Bureau of the Census, Dept. of Agri., Farm Population,

Series Census — AME (p—27), No. 28 (April, 1961), p. 13, Table 1.

2Hathaway, Beegle and Bryant, The People of Rural America, op.

cit., Chap. 3, Table 3-2.
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that in 1960 the difference between the median years of school completed

by urban and rural—farm people of 25—29, and 55 and over years of age

was less than one year. However, the difference in median years of

school completed for 30—54 year old persons was more than two years of

schooling, with the largest difference (more than three years) in the

age group of 40—44 years old.1 Realizing that in 1960 the highest

earnings were by persons 35—54 years old,2 the difference in educational

attainment between urban and rural—farm people revealed in Table III—7

might be underestimated, since it is not weighted according to the age—

education—earnings relationships.

Third, it should be recognized that different levels of education

(Elementary school, High school, etc.) have different effect on earnings.

Therefore, the quality of labor with regard to earnings depends also

on the distribution of levels of education. Table III—8 indicates that

in 1940 and 1950 the measure of median years of school completed over—

estimated the relative quality of rural—farm people and in 1960 it under-

estimated the relative quality. The "quality" of rural—farm people,

measured in educational attainment, in 1940, 1950, and 1960 is indicated

in Table III—7 as: 89, 84, and 79 per cent respectively. The correspond—

ing estimates in Table III—8 are: 82, approximately 82, and approximately

86 per cent respectively. Table III—8 indicates also that in the last

decade rural—farm people increased their labor quality, measured by

formal years of schooling, twice as fast as urban people.

lU.S., Bureau of the Census, Census g Population: 1960, Final

Report PC (1), p. 404, Table 173.

2Ibid., p. 580, Table 219.

 

  



 



Table III-8 . Quality of Labor Input Form vs. Urban as Measured by Changes

in Years of School Completed.

——-——————————————-————————————————

Males, 25 yrs. 5 older

   

   

 

None

Elementary: 1-4

5-7

8

High School: 1-3

u

College: 1-3

L.

Qtfi li ty measure

Dollars

Index (1940 = 100)

= 100)Index (Urban

Year of School Completed 3

Median . . .

Distrlbutlo f

,Inco'ne
“ ° years of scrool Completed

.1959, Total Urban ' Rural Farm

Population

 

1940a 19503 1960,1940a 1950a 1960

 

  1,439 3.6 2.4 2.2 5.3 3.7 2.8

1,844 8.4 7.5 5.6 17.7 16.0 11.3

3,062 18.5 14.6 13.0 26.9 24.2 20.2

3,885 26.1 19.5 16.2 29.1 27.3 26.7

4,847 15.6 17.9 19.5 11.0 13.0 14.3

5,437 14.7 20,7 22.2 6.3 10.9 17.8

' 5,980 5.9 8.3 9.8 2.5 3.1 4.4

I 7,646 7.2 9.1 11.5 1.2 1.8 2.5

4,246 4,563 4,700 3,474 3,696 4,020

100 107 113 100 106 116

' 100 100 100 82 91 64 

 

 

None 687 l 3.6 2.4 2.2 4.2 2.6 1.8

Elementary: 1-4b 734 7.2 6.6 4.6 13.8 11.5 6.8

5-7 898 17.7 14.1 11.8 26.1 22.2 17.1

8 1,111 25.2 19.0 16.4 27.7 25.4 23.2

High School: 1-3 1,616 16.5 18.3 20.1 13.2 15.5 16.7

4 I 18.9 25.6 28.9 9.2 14.9 23.5

College: 1-3 6.4 8.1 9.5 4.4 5.7 7.8

4 4.5 5.9 6.5 1.4 2.2 3.1

Quality measure

Dollars

Index (1940 = 100)

Irda (Urban = 100)
  

'Median

| Distribution of years of school completed

"enale 25 s E. older 1mm" L_________.__

l , yr . 1959’ 70ml Urban Rural Farm

Population
-

1960 1940 1950 1960Years of School Conpleted~$ 1940 1950

l l

  

   

   

  

1,519 1,674 1,766 1,245 1,379 1,561 
a The figures for 1940 and 1950 were corrected to exclude the "not reported" group to

make them consistent with 1960 figures.

h 1940 h‘eakdown was 5-6 and 7-8 years of elementary school completed. To comply with

income figures of 1960 tie present grouping was devised. 1950 relationships of 7 and

8 in the 7-8 catgory were used to break down the 1940 category. Because of the up-

ward mud in educatim the adjustment overestimates the qmlity of 1940, or under-

estimates the increases in 1950 and 1960.

Source: Median Income:

Rural F

Urban

arm:

1940:

195 O:

1960:

U.S., Bureau of the Census, Census of Population: 1960, Final

Report PC(l)-1D (Washington: Government Printing Office, 1963),

Table 223.

1940: Zvi Griliches, "Measuring Inputs in Agriculture: A Critical

Survey", J. Farm Econ., XLII, No. 5 (1960), p. 1415.

1950: As for 1%0.
.

1960: U.S., Bureau of the Census, Census of Population: 1960,

Final Repa‘t PC(1)—1D, Table 173. '

U.S., Bureau of the Cwsus, Sixteenth Census of the-United

States: 1940, (Washington: Government Printirg Office, 1943)

Vol. II, Part I, Table 13. . '

U.S. , Bureau of the Census, Census of Population: 1950 (Washing-

ton: Government Printirg Office, 1953), Vol. I, Part I, Table 44.

U.S., Bureau of the Census, Census of P0 ulation: 1960, Final

Report PC(l)—lD (Washirgton: Government Printing Office, 1963),

Table 172.
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In summary, the previous discussion suggested that the quality

of farm labor, measured by earning capacity, is lower than the urban

labor with regard to age and formal education. However, there is evidence

that the rural—farm population began in the last decade to close the gap.

(3) labor Saving Technological Changes — Another effect that

technological changes are assumed to have on farm labor is the substitu—

tion of capital for labor. The term "labor saving” is an ill defined

concept which takes different meanings with different economists. If

labor saving technique is understood to mean a technique with which a

given output can be produced with fewer workers, then every innovation

or even reallocation of resources might be called labor saving. It is

doubtful if such definition will be useful, since any technological

advance, even in a complementary resource, will enable the production

of a given output with fewer labor resources. The labor saving postulate

might gain meaning if it were reserved for those technological changes

which reduce the marginal rate of substitution, given the price ratio,

of labor for capital. There is, however, no conclusive evidence that

such a reduction in rates of substitution really occurred. The fact

that HEKB units of labor service than of other resources outmigrated

from agriculture is not sufficient proof, since this may be the result

of labor having better alternatives rather than the result of substitution.

The factor shares method of allocating income to various resources

suggests, for example, that on the average technological advances in

United States agriculture were neutral. In two studies almost 20

1D. Gale Johnson, "Allocation of Agricultural Income," g: EEEW

Econ., XXX, No. 4 (1948), pp. 724—749. And D. Gale Johnson, "Output

and Income Effects of Reducing the Farm Labor Force," g. Farm Econ.,

XLII, NO. 4 (1960), p. 779—796.
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years apart, D. Gale Johnson came to the sane tentative conclusion that

during 1910—1959 labor showed a relative stability in its share of agri—

cultural income whic ”suggests the possibility that the underlying pro—

duction fUnction may be of the Cobb—Douglas type and that technological

change has been neutral throughout the period."1

Similar conclusions, at least till l946, were reached by Ruttan

and Stout.2

Chandler,3 pursuing the avenue of neutral technological changes,

and using Solow's” method, concluded for the period 1946—1958 that the

recent farm.experience in the United States indicates that most of the

technological revolution occurred "on the strength of other productivity

factors with increasing capital intensity serving prrnarily as a

complimentary force.5

Because ”the problem of identifying and.measuring the aspect and

the effect of technological change that are embodied in physical capital

and the aspect and effect that are associated with intangible factors.

is eminent,"6 the best that can be concluded is that the ”labor—saving"

lD. Gale Johnson, Output and Income Effects of Reducing the Farm

kmmcfimee,gg dt.,p.79%

2Vernon W. Ruttan and Thomas T. Stout, "Regional Difference in

Factor Shares in American Agriculture: 1925—1957," is farm Econ., XLII,

NO. l (l960).

3Cleveland A. Chandler, "The Relative Contribution of Capital

Intensity and Productivity to Changes in Output and Income in the U.S.

Economy, Farm and Nonfarm Sectors, 1946-58," g. farm Econ., XLIV, No. 2

(1962), pp. 335—348.

4Robert M. Solow, "Technical Change and the Aggregate Production

Function," Rev. Econ. and Statistics, XXXIX (Aug., 1957), p. 312—20.

5Chandler, op: cit., p. 347. Other productivity factors include

changes in intensity or average degree of skill of labor; changes in the

effectiveness of organization and administration; etc.

61bid. , p. 335.
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hypothesis has no strong support and therefore should be viewed with

doubt.

Here again, it should be emphasized that United States agriculture

is not homogeneous, and as Bachmura describes:

It may come of something of a surprise to some readers to

learn that, in a decade of rapid mechanization, both within

the study area and the nation, the number of horses and

mules on farms increased in ten of the twenty—four counties

considered.l

Therefore, when analyzing general trends in United States agriculture

one has always to keep in mind the diversity in the farm.sector.

(4) Labor Is Transferable: Of the four main features of the

farm labor the assumption that labor is transferable is the most impor—

tant one; it is the crux of the labor surplus hypothesis.

Labor's transferability was not conceived as a mere physical

movement but a method to "correct the excess supply of labor in the farm

sector by internal migration."2 The migration of labor out of agriculture

was assumed to be beneficial on two accounts: (1) "Those who remain

benefit by an increase in farm—labor returns caused by a reduction in the

supply of agricultural labor,"3 and (2) "Those who leave farming for more

rewarding jobs or work off the farnlbenefit directly by an increase in

earnings."3 Each account will be examined separately in the following,

and first the benefits to those who remain in agriculture.

(1) One of the basic premises of production economics is that a

change in the relative amounts of various factors of production changes

their marginal physical product (MPP). In the case of agriculture the

1F. T. Bachmura, "Migration and Factor Adjustment in Lower Missis—

sippi Valley Agriculture: 1940—50," is Earm.Econ., XXXVII (Nov. 1956),

p. 1040.

2T. W. Schultz, Agriculture in an Unstable Economy, op. cit., p. 8”.

3A. D. Waldo, "The Impact of Outmigration and Multiple Jobholding up—

on Income Distribution in Agriculture," g. Farm Econ., XLVII (Dec., 1965),

p. 1235.
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above is translated into the assumption that outmigration of labor fnmn

agriculture will raise the MVP of labor in agriculture and therefore its

income.

It seems, however, that several basic conditions would have to

be satisfied first before the Law of Variable Proportionsl could be

applied to the analysis of the farm labor problem. Those conditions are:

(l) The resources considered must be variable (mobile), (2) The units of

each resource considered must be egual, so that it would not matter which

specific unit moves in or out of production, or in an extreme case (3)

The MPP, or MVP, of the considered resource is negative at the time of

the analysis and therefore may increase no matter which unit of resource

is migrating.

The second condition, which specifies equality of units of re—

source, might be relaxed, for the case in.which the observed units of

resource incorporate different amounts of service, if one assumes that

the units having the lowest MVP's are always the first to outmigrate.

However, the last assumption implies first that units of resource with

low MVPs are the most mobile, and second that the relative difference

between present MVPs and future opportunity—costs is larger the lower

the present MVPs.

Applying the mentioned conditions to the reality of United States

agriculture in 1960 reveals that two necessary conditions are missing

and another is in doubt. First, it is generally assured that negative

MPPs do not exist in the farm sector of the United States. It is also

obvious, although generally ignored, that the observed units of resources,

especially in the case of labor, do not possess equal amounts of services.

lMilton Friedmrn op: git}, p. 123.
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Third, there is no conclusive evidence that those who migrate from the

farm.have the lowest MVPs, or that a negative correlation exists between

the MVPs of resources in agriculture and their salvage—value in other

sectors.

In conclusion, it is not imminent that outmigration from agri—

culture will result in increased returns to farm labor remaining in

agriculture. Hathaway observed it for the period 1920—1950 stating that

"Where migration has occurred its selectivity has created conditions

tending to retard the recombination of remaining resources.”l Bachmura2

feund that the rank correlation between median county income and innigra—

tion is positive, high and very significant, however, Cheng3 found that

in spite of a higher rate of outmigration from.low—income regions the

income disparity between the higher income regions in Michigan and the

lower income ones has increased.

The same was found for urban communities. Myers reports that

"there was little evidence that voluntary movement had the effect of re—

ducing differentials in rates fer comparable jobs, as economic theory

assumes."L+

lDale E. Hathaway, "Migration From Agriculture: The Historical

Record and its Meaning," App Econ. Review, L (May, 1960), p. 385.

2F. T. Bachmura, "Migration and Factor Adjustment in Lower Mis—

sissippi Valley Agriculture: 1940—50," g. Farm Econ., XXXVIII (Nov. 1956),

p. 1027.

3Kenneth C. I. Cheng, "Economic Development and Geographical Wage.

Rates in Michigan 1940—57" (unpublished Ph.D. dissertation, Dept. of Agri.

Econ., Michigan State University, 1959).

4Charles A. Myers, "Labor Mobility in Two Communities," Labor

Mobility and Economic Opportunity, Essays (Cambridge, Mass.: The M.I.I.

Press, 19545, p. 71.
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Thus, the proposition that mere outmigration from agriculture

would correct the income disparity between the farm sector and the rest

of the economy is a doubtfu1 one.

(2) The second reason outmigration is believed to increase the

returns to labor is the assumption that those who leave farming find

more rewarding jobs. As it stands this proposition is unquestionable

since no one will leave farming and stay in the nonfarm sector for a

substantial period unless he believes that his nonfarm earnings are

higher, or equal, to his farm.ones. But, the real question should be:

Is there a demand in the nonfarm sector for the existing farm labor and

at which "price"?

Short of having a complete model of the economy of the United

States it is almost impossible to answer this question unequivocally.

However, there are indirect indications, in times based on specific as—

sumption, which can be inferred.

(l) The historical trends of migration fnmn agriculture have

been documented by Hathaway.l Between 1920 to 1960 the net outmigration

from the farm sector amounted to almost 32 million people,2 the size of

the total farm population in 1920. The annual rates of change ranged

from 2.0 per cent in the decade of 1920—30 to 5.3 per cent in the decade

1950—60.2 There are no studies of occupational mobility in the United

States by decades to enable a comparison of the occupational mobility of

farm people, revealed in the mentioned figures, to the mobility of other

occupations. The studies which are available are for specific years only.

In 1955 and 1961 the Bureau of the Census conducted two national surveys

lDale E. Hathaway, "Migration from Agriculture: The Historical

Record and its Meaning," g. Farm Econ., L (May 1960), pp. 379—391.

2Banks, Calvin, Beale and Bowles, 93. cit., p. 20, Table 3.
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to examine the extent of job changing. In the reports of these two

surveys1 indirect infbrmation on occupation mobility was given. Table

III—9 indicates first that mobility rates are not constant. One reason

for the difference between the mobility rates in 1955 and 1962 could be

the difference between the unemployment rates of the nonfarm sector in

these two years. The rates of unemployment in the nonagricultural sector

were 4.2 per cent in 1955 and 6.7 per cent in 1962.2 Second, it appears

that the mobility rate of farm occupations, allowing for the various

characteristics which reduce mobility, is at least not different than

other occupations. The mentioned characteristics are: Age, assets, and

education. It has been observed that age reduces mobility3 and since

the median age of farmers was in 1960 higher than of other occupations

(Table III—3) one should expect a relatively lower rate of mobility.

The possession of assets has also been observed to reduce mobility.L+

Since most farmers are associated with relatively more assets than people

in other occupations their mobility should be expected to be relatively

lower. A third characteristic that has been found to effect mobility is

education.5 Rural—farm people, mostly occupied in farm occupations,

1U.S. Bureau of the Census, Job Mobihty of Workers in 1955,

Current Population Reports, Labor Force, Series P—50, No. 70(Feb.—1957).

And, Gertrude Bancroft and Stuart Garfinkle, Job Mobility in 1961,

Bureau of the Census, Special Labor Force Report No. 35.

2Manpower Report of the President: 1966, op. cit. (see Table III-2),

p. 169, Table ArlS.

3U.S., Bureau of the Census, Lifetime Occupational Mobility of

Males: March 1962, Current Population Reports, Technical Studies, SEEies

P—23, No. 11 (May 12, 1964).

HC. A. Myers, op. cit., p. 7%.

5G. S. Tolley and J. C. Matthews, Migration Adjustments in

Relation to the Pattern and Pace of SouthernGrowth, p.12.
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Table III—9. Rates of Occupational Mobility in the U.S., 1955 and 1961.

(Percent of occupational shifts of the total

population in the Occupation)

1955 1961

Number of Rate of Number of Rate of

. a occupational occupational occupational occupational

Occupation shifts (000)‘ mobility shifts (000) mobility

Professional 197 3.4 172 2.2

Managers 305 4.7 222 3.1

Clerical 496 5.9 258 2.6

Sales workers 574 14.5 289 6.5

Craftsmen 603 7.3 528 6.1

Operatives 1,263 9.9 862 7.3

Private house—

hold workers 233 12.0

320 3.7

Service workers 637 12.4

Farmers 197 5.2

307 5.9

Farm laborers 643 22.7

Laborers,

exp. farm 1,002 27.3 688 19.8

 

aSee footnote a in Table III—2.

Source: No. of occupational shifts: 1955 = Job Mobility of Workers in

1955, op: cit., p. 23, Table 10. 1961 = G. Bancroft and S. Garfinkle,

op: cit., p. A9, Table F. Rate of occupational mobility was calculated

on the basis of occupational employment figures from Manpower Report of

the President: 1966, op: cit., p. 164, Table A—lO.

have lower levels of education than urban people, who are occupied mostly

in nonfann occupations (Table III—2). Since lower attainments of educa-

tion reduce mobility a comparison between occupation should take it into

account. Concluding, it seems that the observations reported in the
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surveys mentioned earlier support Bishop's assumption that standardiza—

tion would show a relatively high rate of mobility (migration) among

the farm population.1

(2) A second indication of the awareness of the farm.population

to economic opportunities elsewhere can be found in the study of the

relationship between outmigration and the conditions of the general

economy. Hathaway has shown that outmigration is responsive to employ—

ment cycles.2 Sjaastad concluded that "a rise in national unemployment

from 3 to 7 per cent is associated with a drop in the per cent of farm

people that leave agriculture annually by up to 1 percentage point.3

Figure III—1 indicates that except for 1948-1951, net outmigration from

the farm sector react immediately and vigorously to any change in the

rate of unemployment in the nonfarm sector. One should always keep in

mind that the discussion till now was done in terms of oop_outmigration

(as opposed to gross outmigration), which as Sjaastad pointed out)1t is

very likely to modulate the observed effects. The proposition that

agricultural labor is sensitive to economic opportunities is supported

by additional evidence. First, there is the evidence that labor is not

malallocated within agriculture.5 Second, there are several partial

1C. E. Bishop, Unemployment and Agricultural Adjustment, op: cit.,

p. 5.

2D. E. Hathaway, "Agriculture and the Business Cycle,” Policy for

Commercial Agriculture, pp. 54/55.

3L. A. Sjaastad, "Occupational Structure and Migration Patterns,"

Labor Mobility and Population in Agriculture (Ames: Iowa State Univ.

uLarry A. Sjaastad, ”The Costs and Returns of Human Migration," J:

Political Econ., LXX (Sup.: Oct., 1962), p. 81.

5Earl O. Heady and Russell Shaw, "Resource Returns and Productivity

Coefficients in Selected Farming Aieas," Journal of_Farm Economics, XXXVI,

No. 2 (1954), pp. 250—51, Table 4. And, C. E. Bishop, Undepomployment

of Labor in Southeastern Agriculture, p. 268.
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studies which confirm rural—farmlpeople sensitivity. Bachmura asserted

that rural-farmlpeople in the lower Mississippi Valley respond readily

to alternative employment opportunities.1 Bishop reported that if net

migration from farms during 1940-1950 is compared to farms income (State

averages) a negative correlation appears.2 Diehl, in a recent study of

the Southeast region, confirmed that farm people migrate in response to

income incentives.3 In a cross—county study of Minnesota,u Winkelmann

found that the response to income incentives is sensitive enough to

cause different rates of migration from.different counties. Hathaway

stated that not only outmigration is sensitive to nonfarm opportunities

but "both the number of days of nonfarm.work and the average wage per

day are highly sensitive to nonfarm employment conditions."5

(3) A.third approach to test the demand for farm labor in the

nonfarm sector would be to examine the absorption capacity of the latter

sector. Since a complete model of the economy of the United States is

not available this examination would be based on partial assumptions,

such as: (l) The relative farm per capita income of 1948 would be

maintained, assuming that the 1948 farmrnonfarm.income ratio is

1F. T. Bachmura, op: cit., p. 1034.

20. E. Bishop, "The Mbbility of Farm Labor," Polioy for Commer—

cial Agriculture p. 444.

3William D. Diehl, "Farm—Nonfarm Migration in the Southeast: A

Costs—Returns Analysis," Journal of_Earm Economics, XLVIII, No. 1

(1966), p. 11.

uDon Winkelmann, "A Case Study of the Exodus of Labor from Agri—

culture: Minnesota," Journal of Farm Economics, XLVIII, No. l (1966),

p. 20. ——

5

 

 

D. E. Hathaway, Government and Agriculture, op: cit., p. 180.
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satisfactory,l (2) The demand for agricultural products per capita is

completely inelastic; (3) The real advances in labor productivity, as

measured by the index of output per man—hour, are incorporated; (4) All

other structural parameters of the economy are assumed to be unchanged;

and (5) The income of nonfann people is assumed to be constant. Table

III—10 presents the results of calculations based on these assumptions.

The second set of assumptions in the table contains assumptions (1) to

(4) of the first with a changed fifth assumption, which reads: (5) The

increase in nominal per capita income of the nonfarm population is

incorporated.

According to the first set of assumptions, in seven years out of

the 17 analyzed the hypothetical change in farm population should have

been positive: To maintain 1948's relative per capita income the gross

inmigration should have been larger than it actually was. Relaxing the

assumption of constant urban per capita income changes the picture and

only two years, 1954 and 1961, are left with positive hypothetical in—

migration. It might be significant to note that both years are consid—

ered years of low economic activity. Given the hypothetical additional

outmigration needed to maintain per capita farm income of about 67 per

cent of the nonfarm per capita income, a comparison with the actual

employment situation can be made. Table III—ll represents such a com-

parison. The increase in nonfann unemployment if the hypothetical

lIncome per capita in agriculture in 1948 was 66.9 per cent of

income per capita in other sectors. In his study "Labor Mobility and

Agricultural Adjustmen, " Agricultural Adjustment Problems ip_o_Growing

Economy, D. Gale Johnson suggested that 68 per cent of nonfarm.income

percapita is a comparable income per capita for the farm population.
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Table III-11. Comparison of the Hypothetical Outmigration from the Farm

with the Actual Nonfarm Unemployment, 1949-1964.

 

   

  

  

 

Rate of : No. of Hypothetical The addition Hypothetical. Hypothetical-

Nonfarm I Nonfarm Outmigration to Nonfarm increase in increase in GNP

unemployment, unemployed, from Farms, unemployed, nonfarm to keep unem-

employment, ployment constan

7. 000)8 z, 7.b "AC _ __

4 5 (3' _

1949 6.2 2,914 290 10 0.6 2.1

1950 5.4 2,624 2,674 102 5.8 20.3

1951 3.2 1,576 328 21 0.7 2.5

1952 2.8 1,394 . 2,088 150 4.3 15.1

1953 2.6 1,320 I 735 ‘ 56 1.5 5.3

1954 5.4 2,763 ‘ 57 --- --- ---

1955 4.2 2,194 1,431 65 2.9 10.2

1956 3.8 2,049 1,067 52 2.1 7.4

1957 4.5 2,454 547 22 1.1 3.9

1958 7.1 3,923 1,507 38 2.9 10.2

1959 5.5 3,076 597 19 1.1 3.9

1960 5.6 3,202 297 9 0.6 2.1

1961 6.7 3,898 : 251 --- --- ---

1962 5.5 3,245 829 26 1.5 5.3

1963 5.4 3,258 147 5 0.3 1.1

a These figures were calculated from data about the rate of nonfarm unemployment

and total persons employed in the nonfarm sector.

b The increase in nonfarm employment needed to keep unemployment constant in view

of the hypothetical addition of people from the farm sector.

c See text.

Sources: (1) Manpower Report of the President: 1966, p. 169, Table A-15.

C2) No. of Nonfarm Employed: Manpower Report of the President: 1966, p. 163, Ta is A

'rhe calculation was done according to the following equation: (No. of Nonfarm

employed) 9 [300.0 - (127 x (1). (3) From Table III-12.
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outmigration had occurred would have been between 5 and 150 per cent,

with an average of 42 per cent. The increase in nonfarm employnent

which would have been needed to keep the rate of nonfarm unemployment

constant ranges from 0.8 to 5.8 per cent, with an average of more than

1.9 per cent. The increase in the GNP of the United States which will

accommodate such an increase in employment, keeping the rate of un—

employnent constant, was estimated, following Okun,l as ranging between

1 to 20 per cent, and mostly above 2.5 per cent. It should be realized

that this increase in GNP is over and above the actual increase in GNP

that occurred in those years.

(4) The most direct indication of the demand of the nonfiann

sector for farm labor is the study of those who migrated from the farm.

Recently, two studies pertaining to this subject were pbulished. The

first is a study by Perkins and Hathaway who report that of the off—

farm.movers included in the continuous register sample of Social Security

records which they examined, only 71 per cent remained in the nonfarm

sector for at least two years.2 Furthermore, they state that "the data

on income gains strongly support the notion that failure to attain

expected gains is a major factor behind back movement intoagriculture."3

l .
Arthur M. Okun, "The Gap Between Actual and Potential Output,"

The Battle Against Unemployment, ed. Al M. Okun (New York, 1965). Okun

estimated that for the U.S. the GNP would have to grow by 3.5 per cent

annually for every 1 per cent growth in employment required to keep

unemployment constant.

2

Farm and Nonfarm Jobs, Research Bulletin 13, M.S.U., Department of

Agricultural Economics, Agricultural Experiment Station, 1966, p. 11.

3Ibid., p. 30.
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Perkins and Hathaway concluded that:

In general, it appears that mobility from.the farm sector is

largely a fUnction of the income expectations of movers and

the extent to which these expectations are achieved. The

fact that mobility rates for persons with various character—

istics is highly consistent with the income experience of

such persons suggests that farm.people may have a realistic

evaluation of their nonfarm.employnent opportunities.1

The second study is by Gallaway2 and is based also on the l per

cent Continous Work History Sample maintained by the Social Security

Administration. Analyzing the net flow of labor into agriculture and

the correlation between net labor flows and l960 industry wages, Gallaway

observes an outflow of labor from agriculture which is very high fOr

people under 20 years of age, and decreases with age. The outmigration

of labor from agriculture was the lowest at the 35-39 years of age group,

only 1.1 per cent.3 As the age increases the flow of labor reverses it—

self and the net migration is into agriculture. The rate of inmigration
 

at the 50—54 years old group is 11.3 per cent. The correlation between

the net flows described above and the relevant industry wages is relative-

ly high, except for the age groups 25—29, 30—34, and 55—59.

Regarding income, Gallaway observes that almost no increase had

occurred in the relative income of hired agricultural workers between

l957 and 1960. In 1957, the mean estimated earnings of hired farm

workers were 38.8 per cent of those of all workers; in 1960, they were

39.0 per cent.u However, markedly different patterns may be observed

lIbid., p. 31.

2 . .

Lowell E. Gallaway, "Mobility of Hired Agricultural labor: 1957—

1960," g: farm Econ., XLIX (feb., 1967).

3ibid., p. 43, Table 3.

L+Ibid, p. 44—45.
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when a detailed analysis is done. Those who migrate to the farm sector

between 1957 and 1960 had earnings which were only 34.1 per cent of

l960 earnings fOr all workers; the earnings of hired farm.workers who

did not move were 42.1 per cent of the earnings of all workers in 1960,

and those who outmigrated between 1957 and 1960 had earnings amounting

to 47.4 per cent of the earnings of all workers. It appears evident

from the figures that the difference between those who stayed in agri—

culture and those who moved out is not large, especially in view of the

lower opportunities for elder people. It is also evident that the

failure of relative earnings of hired agricultural labor to rise between

1957 and 1960 is due to an influx of workers into agriculture, presumably

because they could not get higher earnings elsewhere.

In conclusion, the estimates and evidence presented in the pre—

ceding subsections (1) to (4), indicate that farm people of the United

States are sensitive to changes in the economic conditions of the economy

at large. They are at least as mobile as nonfarm people and respond to

the slightest change in nonfarm unemployment rates. It is doubtful if a

higher rate of net outmigration could have been maintained, since it is

unlikely that the needed increases in the GNP of the United States would

have been possible. Without such increases in the GNP of the United

States the opportunity—costs of people in the farm sector, on the average,

would have been very low, and very likely lower than their real income

in agriculture.

Regarding the issue of the farmrlabor surplus it seems that

statements, such as:

If resources were sufficiently mobile, an hour of labor

would earn as much in agriculture as it would in other
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economic sectors not enjoying monopoly profits.1

are at least doubtfhl. The present study forwards the hypothesis that,

on the average and in a dynamic context, agriculture is not suffering

from.a higher degree of labor malallocation than other sectors of United

States economy. The hypothesis is that, given the specific characteris—

tics of farm people, and especially their low levels of education2

(which for Farm laborers did not increase in the last two decades)3

as well as their average age, a significant portion of rural—farm popula—

tion "have had no real alternative but to settle for the depressed,

salvage value of the skills they possess.”4 In short, as Hathaway states:

Farm people may be poor but not underpaid.

The testing of the hypotheses presented in this study rests on

the ability to define and measure "Comparable labor Real Earning." It

is necessary to identify the important factors affecting earning capa—

bility, and to estinate what could have been the earnings of Specific

farm people would they chose to migrate from the farm.

Comparable labor real earnings evoke two issues: (1) What are

real_returns, and (2) How are labor capabilities going to be standard—

ized? The first issue will receive only slight attention in this study,

while the emphasis will be on the second. In the following chapters an

"Earning Capacity PUnction” will be constructed in effort to define and

1E. O. Heady, E. O. Haroldsen, L. V. Mayer, and L. G. Tweeten,

Roots of Earm.Problen1(Anes: Iowa State University Press, 1965), p. ll.

ZArnold Katz, Educational Attainment of Workers: 1959, U.S.,

Department of Labor, SpeCial Labor Force Reports, No. l, p. 11”.

3D. Gale Johnson, ”Efficiency and Welfare Implications of United

States Agricultural Policy,” Journal 9f_Parm Economics, XLV (May, 1963),

p. 3H0.

LLT. W. Schultz, Investing in Poor People: An Economists
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measure the Socioeconomic variables that affect earnings. First, however,

will cone a description and critique of previous studies which dealt with

comparable earnings of farm people.

 



 



CHAPTER IV

Review of Literature

Several studies, assumed to be pertinent to issues discussed

earlier, such as: Attempts toward a comparative study of the farm and

nonfarm sectors; The factor—shares method of allocating income as a

tool of analyzing malallocation; Evidence of farm labor malallocation,

and Attempts to measure comparable labor, will be reviewed in this

chapter. Several other studies relevant to this study subject were

mentioned during the previous discussion and will not be mentioned here.

As mentioned in Chapter I, Hathaway stressed the importance of

analyzing United States agriculture as a whole and in comparison to

other sectors of the economy. Unfortunately, the challenge was accepted

only by two scholars in their joint study——Tolley and Smidt.l For the

purpose of this study the report on the study of Tolley and Smidt is

excessively limited. The figures for past periods were not published

and the crucial question of labor's comparability——the ratio between the

skills of farm and nonfarm.labor—-was left open. It might, however, be

interesting to examine the projections for 1980 generated by the economic

model of the mentioned study. Among several possibilities, Tolley and

Smidt investigated the results in 1980 of the following assumptions:

1G. S. Tolley and S. Smidt, "Agriculture and the Secular Position

of the U.S. Economy," Econometrica, XXXII, No. 4 (October 1964).
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(a) An annual increase in farm productivity of 3.1 per cent (which is

higher than the past average. See Table III-l) and no decline in the

disparity of farm.nonfarm labor earnings; (b) A 2.1 per cent annual

increase in farm productivity accompanied by a gradual decline in the

gap between farm and nonfarm labor earnings. In both cases a slower

rate of farmelabor outmigration is generated than United States agri—

culture has experienced in the past.1 Thus the study by Tolley and

Smidt does not support, at least, the hypothesis that the mobility of

farm labor was relatively low.

The most commonly used method of determining the relative income

position of farm people is the factor—shares method of allocating in—

come to factors of production.2 The results of such allocation are

valid, however, only if several restrictive assumptions hold, which

are, fOllowing Rattan and Stout:3 (l) The economy is characterized by

homogeneous production function, and (2) the economy experiences a come

petitive equilibrium. The equilibrium_referred to should be a long-run

equilibrium, which is rarely specified, otherwise a divergence might

exist between intrasectorial and intersectorial prices of fixed resources.

The issue of which type of production functions fits United States

agriculture is still debatable. As far as a competitive equilibrium is

concerned the assessment seems more conclusive, and negative. Several

lIbid. , pp. 572—74.

2D. Gale Johnson, "Allocation of Agricultural Income" and "Output

and Income Effects of Reducing the Farm Labor Force," op. cit., V. W.

Ruttan and T. T. Stout, op. cit., C. A. Chandler, 9p, Hits; Robert H.

Masucci, "Income Parity STandards for Agriculture," Agri. Econ. Research

(ERS—USDA), XIV, No. 4 (1962); U.S., Dept. of Agri., Parity Income

Position of Farmers (Unpublished study done by ERS).

3v. w. Ruttan and T. T. Stout, 9p. cit., p. 52.
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conditions which can be observed in United States agriculture exclude

the possibility of it being in a long—run competitive equilibrium. The

conditions observed are: (l) "A very large proportion of all types of

_agricultural resources do not receive a market return nor have a market

determined price";1 (2) There exists fixed resources in agriuclture; and

(3) More than one resource is fixed.

Accepting the empirical limitations as necessary compromise,

Still renders inferences from factor—shares analyses as questionable.

Determining ”if the income received by comparable resources are equiva—

lent in different employments"2 by means of a factoreshares analysis is

logically inconsistent and self—defeating. The assumption of competitive

equilibrium, on which the factor—shares method is based, states that in—

come of comparable inputs, by definition, must be equal in all employments.

It appears therefore as if the hypothesis to be tested is assumed a

priori true, but then why test it?

A different approach to the problem of labor malallocation, or

of "equal returns to comparable resources," was taken by Tyner and

TWeeten.3 Basically they tried to utilize Cobb—Douglas production func—

tions to estimate equilibrium proportions of various inputs and thereby

to indicate malallocations. To avoid the problem of "highly correlated

'independent' variables"” they chose to estimate the production elastic—

ities by the factor—shares method, and relaxed its equilibrium assumption

lD. Gale Johnson, "Allocation oprgricultural Income," op. cit.,

p. 725.

2Ibid., p. 745.

3Fred H. Tyner and Luther G. Tweeten, "Optimum Resource Allocation

in U.S. Agriculture," J, Farm Econ., XLVII (Aug., 1966), pp. 613—631.

LHired H. Tyner and Luther G. Tweeten, ”A Methodology for Estimating

Production Parameters,” J, Earm.Econ., XLVII (Dec., 1965), pp. l462—1467.
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by applying a Nerlove's Distributed Lags MOdel.l The rationale was that

economic systems adjust towards equilibrium_not instantaneously but at a

given rate. The elasticities of production were estimated for five

periods of ten years each, beginning in 1912 and ending in 1961. Nine

inputs were included, such as fertilizers, feed, labor, machinery, and

real estate. Inputs and outputs were estimated according to ERS series,

with labor estimated according to the series of man-hours used in farmwork.

Since the series of man—hours used in farmwork is crucial in the context

of this study it deserves a special discussion.

The mounting interest in analyzing technological changes in United

States agriculture brought about the creation of the series "Farm Labor

Requirements" which was later changed to be "Man—hours of Labor Used for

farmwork."2 The title change, from "required" to ”used," has been a

misleading one. The series discussed has never reported the number of

man—hours used_in agriculture, but rather the amount of man—hours BET

qgired to produce a specific output, assuming specific state of arts.

Even the Department of Agriculture recognizes that "required" and ”used"

are not comparable terms and cautions the user that "the estimates of

number of workers must be adjusted to the rates of performance of avail—

able workers as compared with experienced adult male workers."3

Ehrther, even the definition of the "man—hour of farmwork" is

lMarc Nerlove, Distributed Lags and Demand Analysis for ri—

cultural and other Commodities, U.S., Dept. of Agri., Agri. Handbook

141, (1958).

U.S., Dept. of Agri., Major Statistical Series of the U.S. Depart—

 

2

ment of Agriculture, Vol. II, Agricultural Production and Efficiency, Agri.

Héfiab66k ii§g”p. 10.

3Ibid., p. 13.
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unclear. The first study of labor requirements was Hopkins1 1941 study,

which went back to 1909. This study does not report on the definition

of the units by which labor requirements were measured. Moreover, the

study states explicitly that the estimates of labor requirement were

prepared "fOr leading farm enterprises.2 In 1943 and 1947 the Bureau

of Agricultural Economics sponsored two studies of labor requirements

fer specific farm enterprises and for agriculture as a whole. The 1943

study3 specified that "the labor requirements shown are State averages,

arrived at by taking into consideration many variations from the average.

They are not the result of any special survey, but were 'built up' from

available data collected by Federal and State agencies.“L Thus, it is

very likely that the requirements were not based on one definition of

workers' capacity, since each Federal and State agency probably had its

own. The 1947 study was a follow—up and companion to the 1943 study.5

Labor requirements were expressed "in hours or in some other fitting unit

of time required for an average [emphasis added] adult male worker to

perform a certain farmtask.6 It is very doubtful that the different

Federal and State agencies which provided the basic information would

have the same interpretation of an "average adult male worker." However,

the Major Statistical Series' description of the man—hour series implies

1John A. Hopkins, Changing Technology and_Employment in_Agriculture,

U.S., Dept. of Agri. (BAES, (May, 19415.

21bid., p. III.

3M. R. Cooper, W. C. Holley, H. W. Hawthorne, and R. S. Washburn,

Labor Requirements for Crops and Livestock, U.S., Dept. of'Agri., BAE—

F.M. 40, (May, 19435.

”Ibid., p. 1.

5Reuben W. Hecht, Farm Labor Requirements in the United States:

1939 and 1944, U.S., Dept. of Agri., BAE—F.M. 59,_(Apri1, 1947), p. 3.

6Ibid., p. 2.

 

 

 

 



 

 

 



71

that they refer to "experienced [emphasis added] adult male workers.1

Thus, it is obvious that the unit of measurement was changed through time

and even today is vague and undefined: "Experience" is an undefinable

term.and clearly changes with time.

In short, the series of man—hours is an inappropriate tool fOr

measuring labor's input, because: (1) The unit of measurement is unde—

fined; (2) Different units are used to measure labor inputs in different

regions of the United states; (3) The unit of measurement changes over

time (age, education, training, etc.) without allowing for this change;

(4) There is almost no way to convert the ”man—hours” data to terms of

real people, or to terms of actual hours worked on farms; and (5) There

is no analogue labor unit in the nonfarm sector to enable earning com:

parison. The suggestion that this hypothetical unit of labor in order

to have comparable returns should earn the same as "the average hourly

earning of all employees in manufacturing2 is therefore unwarranted.

Returning to Tyner and Tweeten's study two additional problems

regarding labor and its measurement should be analyzed. First, in esti—

mating an equilibrium situation it is crucial to have the correct oppor—

tunity—costs of the various resources. Tyner and Tweeten did not

estimate the same opportunity—costs of labor in the two stages of their

study. While estimating elasticities of production they assumed that

the hired-labor wage rate (presumably farm1hired—1abor) was the apprO—

priate opportunity—cost,3 but when fitting the production function they

lU.S., Dept. of Agri., Agricultural Production and Efficiency,

9p, cit., p. 13.

2R. H. Masucci, op: cit., p. 125.

3F. H. Tyner and L. G. Tweeten, Estimating Production Parameters,

9p: cit., p. 1465.
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assumed the opportunity—cost to be either the nonfarm.wage rate (which

is an unspecified rate), or 85 per cent of it.1 As the estimates are

affected by this change in relative prices of labor, the validity of the

resource allocation estimates is doubtfu1. The utilization of Hathaway's2

and G. Johnson's3 estimates of what would have been comparable returns to

farm labor was also inappropriate. These estimates apply to specified

years only, since several factors affecting the resulting adjustments

do change over time. The proper way to incorporate estimates of com—

parable labor earnings would be, therefore, to estimate the adjustment

needed anew for each year or period.

The second issue to be emphasized regarding the use of man—hour

series is a structural one. To avoid multicollinearity Tyner and Tweeten

preferred to use an adjusted factor—share method, but by their own

action introduced multicollinearity by the back door. The man—hour

series is estimated given current farming practices. Any change in the

latter changes the amount of man—hours required. Changes in farming

practices are usually very highly correlated with changes in capital

items, such as real estate, or machinery. Thus, the assumption that the

variables in the fitted production fUnction are independent of each other

is wrong, and the parameters biased. The degree of bias is expected to

be especially high in the case of labor and machinery, because of the

close relationship between those two in estimating the required man—

hours for farm work.

1F. H. Tyner and L. G. TWeeten, Optimum Resource Allocation in

Agriculture, 9p: cit., p. 618.

2D. E. Hathaway, Government and Agriculture, op. cit., p. 37.

3D. Gale Johnson, "labor Mobility and Agricultural Adjustment,"

Labor Mobility and Population in_Agriculture (Ames: Iowa State Univere

Sity Press, 19615, p. 165.
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Because of the theoretical and empirical problems concerning

labor Which Tyner and Tweeten's study encountered, it is doubtful if

their conclusion of a high degree of labor malallocation in United States

Vagriculture holds. It is clear, however, that the problem of defining

a comparable unit of labor was not solved.

A third approach to the measurement of farm income comparability

was taken by the United States Department of Agriculture in a recent

unpublished Parity Income study.1 The approach was basically of the

factoreshares type with respect to nonhuman capital items, refined by

an estimation of labor's earning capacity. In estimating parity returns

to capital, the study discusses the valuing of farm real estate.

Recognizing that relatively small percentage of farm.real estate is

sold each year, the study declares that "this is similar to the way in

which the current value of common stock is estimated."2 However, several

characteristics of the farm real estate market suggest that the compara—

bility may be only limited.

According to the Department of Agriculture, the source of land

value data, the farm real estate market is "unorganized and no standards

of quality exist"3 to enable a reliable valuing of unsold real estate.

Since farm real estate is mostly immobile only nearby buyers can evaluate

lU.S., Dept. of Agri., "Parity Income Position of Farmers" (Un—

published study of the Economic Research Service).

2Ibid., p. 1+.

3U.S., Dept. of_Agri., Major Statistical Series 9f_the_U.S. .

Department 9f Agriculture, Vol. VI: Land Values and Farm Finance, Agri.

Handbook 118 (Oct., 19575, p. 3.





74

with relative ease the true income stream flowing from the given farm

asset.l In comparison, common stock, especially of United States come

panics, can be compared with relative ease by anybody that wishes to do

so. As a consequence, it is impossible to refer to United States farm

real estate market, but only to an aggregate of relatively small and

unsophisticated local markets. The price structure in such markets de—

pends highly on the specific conditions of nearby buyers and therefore

is very likely to reflect mainly the expected MVPs in those specific

conditions. Applying the same value to real estate of land prices,

Which are determined by specific conditions to areas where different

environments exist is therefore inappropriate. In contrast, the common

stock market is a very large market and in many cases a worldwide one.

Local, or special, demands are not likely to affect its prices.

The choise of "net realized income" as the counterpart of parity

returns also raises questions. "Net realized income" excludes, among

others, the "net change in farm1inventories," which "reflects the phy—

sical changes during the year in all livestock and crops on farms, except

crops under CCC loan, with the changes valued at average prices for the

year.2 However, the expenses, positive or negative, of building sudh

lThe immobility of land, the major component of farm.rea1 estate,

introduces into the price structure an additional monopolistic element,

that of "site," which further limit the comparability of farm real es—

tate to common stock. For further discussion see: William Elvidge Kost,

"Investing in Farm and Nonfarm Equities" (Unpublished M.S. thesis, Dept.

of Agri. Econ., Michigan State University, 1967).

2 . . .

U.S., Dept. of Agri., FarmLIncome Situation (ERS), F 15—203

(July, 1966), p. 49, n. 1.
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an inventory are deducted as production expenses. During the sixteen

years 1950—1965 the average "net change in farm inventories" amounted

to 4.9 per cent of "net realized income" with 13 years having positive

Changes (averaging 4.9 per cent) and 3 years having negative changes

(averaging 4.9 per cent).1 Thus, the measure of "net realized income"

is biased by at least 4.9 per cent.

A crucial issue in any study of parity income is the definition

and measurement of comparable returns. The Parity Income study defines

parity returns as the:

Returns required to make the current rate of returns to the

labor, capital andmanagementemployed in farm production

equal to the current rate of return to comparable resources

 

  

 

employed inFothersegments of the economy.

Regarding capital the Parity Income study suggests several alter—

natives for estimating comparable returns for farm capital, however,

none comply with the definition given above. The sum total of farm

capital, under any of the alternatives suggested, remains unchanged

implying that no capital outmigration is assumed by the suggested alter—

natives and therefore no measurement of comparable capital. This ap—

proach might be warranted for the individual farmer, but fails to

measure the comparable returns for capital on the industry level. For

one, the Rarity Income study assumes implicitly that all farm capital

is mobile, an assumption shown to be unrealistic.3

lIbid., p. 39, Table 1H; p. 49, Table 1111.

2U.S., Dept. of Agri., Parity Income Position of Farmers, pp.

c1t., p3 3.

T. W. Schultz, The Economic Organization of Agriculture, op. cit.,

p. 112, C. A. Chandler, op. cit. , p. 345, J. A. Schnittker and G. P.

Owens, op. cit. , p. 14, C. latoy Quance, "Farm Capital: Use, MVPs, and

CapitalGainsor Losses, United States: 1917—1964" (Unpublished Ph.D.

Thesis, Dept. of Agri. Econ. , Michigan State University, 1967).
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The most interesting feature of the Parity Income study, for

present purposes, is the estimation of the parity rates of return to

farm labor. The parity returns to labor were estimated by the Parity

Income study as follows: earning capacity in the nonfarm sector was

assumed to be affected mainly by age, education, and sex. In 1959 in—

come data of persons in various age—education—sex cells, residing in

central cities of urbanized areas were regressed on the three charac—

teristics mentioned. The resulting equation was as follows:1

Y ? —3471.3235 + 226.60418 X — 51.64458 X2 + 2,094.5807 X
l 3

2 2
— 2.44571 x1 + 14.94575 X2.

The variables X1 (Age), X2 (Education), and X3 (Sex) were generally

significant at the .001 level except for X2 which was significant at the

.20 level only. The R2 for the equation was 0.89. Interaction terms

were found to be insignificant and without effect on R2. After estima—

ing the total income, people having the characteristics of farmers

could earn in the central cities of urbanized areas, the hourly wage

and salary income was estimated in several steps. Hourly income esti-

mates for 1964 and 1965 were calculated assuming that the change in

hourly income paralleled the change in average manufacturing wage rates.

The assumption that the crude measures of age, education, and

sex employed are sufficient to predict probable incomes ignores previous

attempts of estimation indicating the opposite. Moreover, the study

does not estimate the income capacity of persons of specific

lU.S., Dept. of Agri., Parity Income Positions of Farmers, op,

cit., p. 113.
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characteristics, but rather the income capacity of a conglomerate Which

happened to average in a specific way. Estimation by group averages

might have been permissible if no interaction between the factors affect—

ing income existed, however, previous examinations of income data indi—

cate strongly that such interactions exist.l FUrther, it has been shown

that aggregates usually generate higher levels of significance and

larger R2 Without providing better estimates of the structural parameters.2

Summarizing, the estimation of labor's parity returns attempted

in the Parity Income study is a step in the right direction, but in

this simple fOrm has a low level of reliability.

The most significant and comprehensive study regarding the measure-

ment of relative per capita farm.and nonfarm incomes consistent with

equal returns for comparable labor was done in 1958 by D. Gale JOhnson.3

The factors that D. G. Johnson considered were: sex, age, labor

capacity (due to race, education and other unspecified factors), de—

pendency (which measures voluntary non-participation in labor force),

relative share of labor earning in total per capita income, difference

in price level between farm and nonfarm residence, and difference in

income tax burden.” Two important features of D. G. Johnson's study are:

(l) The results apply to 1950, and to this year only, and (2) The income

data used include income from all sources and not from farming alone.5

 

lHerman P. Miller, Income 9f_the American Peo 1e, Census Mono—

graph Series (New York: John Wiley 8 Sons, Inc., 19555.

2Nartin E. Abel, and Frederick V. Waugh, "Relationships Between

Group Averages and Individual Observations,” U.S., Dept. of Agri., Agri.

Econ. Research, XVIII, No. 4 (1966), pp. 105—115.

3D. Gale Johnson, "Labor Mobility and Agricultural Adjustment,”

Agricultural Adjustment Problems in_a_Growing Economy (Ames: Iowa State

College Press, 19585.

Labia, p. 165.

51bid., p. 164.
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The conclusion of this study is that for farm per capita income to be

consistent with equal real returns for comparable labor, it has to be

approximately 65 to 70 per cent of nonfarm per capita income.1

In general two limitations of Johnson's study are apparent.

First, it compares real returns only in the sense that money has the

same purchasing power, but it disregards differences in preferences and

values, or other non—money income factors that affect real income. The

"real returns" referred to by D. G. Johnson do not reflect equal utility

or satisfaction. Second, the study assumes that the effect of the

factors mentioned are additive and no interaction exists.

As far as the treatment of each factor is concerned there are

several additional limitations.

Sex composition: It was realized that females earn less than males

and therefbre a different sex composition might affect relative earnings

in different sectors. However, the correction for sex was done according

to the proportions of male and female in the different populations,

weighing females as .65 of males, which might not reflect correctly the

proportions of male and female labor resources invested in the various

productions. The optimal correction would have been according to hours

actually worked, with the second best being participation and unemployment

rates. The latter differ among different residence areas.2

Age composition: A proper definition of the term ”comparable

labor" should incorporate experience in the specific occupation and on

the job training. The age correction is therefbre biased upward in

lSupra.
 

2U.S., Bureau of the Census, Census of_Population: 1960, p. 1—487,

Table 194.
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favor of farm.people, since a 55 year old or a 65+ year old farmer, once

he migrates, is very likely to earn in the nonfarm sector less than an

established nonfarm.worker of the same age.

rependency: Since the source of income data reported "per capita

income" while the study intended to measure comparable labor ( = earners)

the proportion of earners in the population is important. Further,

income was defined as "income from all sources," which renders the age

distribution of the dependents important. Elderly people usually have

a higher percentage of nonlabor income than younger ones.1

Relative share of labor earnings: Basically this factor reflects

the results of factor—shares calculation estimating the share of labor

in total income. (The criticism of the factor—shares method apply also

here. A change in assumptions, or source of data, will affect this

calculation. D. G. Jahnson estimates the share of labor in agricultural

income to be 66 per cent,2 while Ruttan and Stout estimate it to be, fer

1954-1957, approximately 44 per cent.3 Kendrick estimates labor's share,

in 1948—53, to be 79.2 per centH and Chandler concludes that for 1950

labor's share in agricultural income is 73.4 per cent.5 The variation in

these estimates is important, because an increase of 10 per cent in

labor's share of agricultural income reduces the ratio of farm—nonfarm

per capita income needed to assure equal returns to comparable labor by

almost 10 per cent, from 68 per cent to 62 per cent. The high dependence

of D. G. Johnson's estimates on the relative share of labor earnings

11). G. Johnson, Labor Mobility and Agricultural Adjustment, g.

cit., p. 164.

21bid., p. 165.

3V. w. Ruttan and T. T. Stout, pp. 9313., p. 63.

L*J. w. Kendrick, (i. gig. p. 358.

5C. A. Chandler, o_p. pi}, p. 338.
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reduces the significance and reliability of the results.

Purchasing power of income: The issue of whether and how the

purchasing power of money can be compared between two populations is

debatable. It has been assumed that patterns of consumption of farm

and nonfarm people converge, but several recent studies indicate that

the gap in pattern of consumption is still substantial, at least for

part of the farm population:L The purchasing power correction is only

one of several standardizing fl returns. As mentioned earlier, the

precise definition of "real” returns is not one of the objectives of

this study.

Labor capacity: The correction for this factor, which encompasses

the effects of race, education, intelligence, manual dexterity and other

sources of variance, was established in an earlier study by D. G.

Johnson.2 The measure of farm labor capacity is defined as:

The job distribution that a random sample of the farm labor

force would have in nonfarm employment if each worker held

the job which for him had the greatest net advantage.3

The job distribution of farm migrants in nonfarm employment was estimated

from the income experience of migrants during January 1, 1935 and to the

time the 1940 Census was taken, standardized for age, sex and color.

1R. O. Herrmann, "Household Socio-Economic and Demographic Char-

acteristics as Determinants of Food Expenditure Behavior" (Unpublished

Ph.D. thesis, Dept. of Agri. Econ., MSU, 1964); D. W. Price, "Age—Sex

Equivalents Scales for U.S. Food Expenditures——their Computation and

Application" (Unpublished Ph.D. thesis, Dept. of Agri. Econ., MSU, 1965);

Pius Weesgerber, "Characteristics of Low Income Rural Families Related

to Expenditure and Consumption Patterns" (Unpublished Ph.D. thesis,

Dept. of Agri. Econ., MSU. 1966).

2D. Gale Johnson, "Comparability of Labor Capacities of Farm and

Nonfarm Labor," A_I_m. Econ. Rev., XLIII (June, 1953).

3lbid., p. 295.
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A.migrant was defined as a person who, in 1935, lived in a county or

city of 100,000 or over different from the one in which he lived at the

time the 1960 Census was taken.1

The basic assumption of the study was that farm—nonfarm migrants

represent a random sample of the parent farm.population standardized fOr

age, sex and race. The assumption is based on three counts: (1) The

educational attainment of farm migrants; (2) The relation between rates

of migration and regions' level of farm income; and (3) The nonselectiv—

ity of migration. A separate examination of each count follows.

(1) Educational attainment: Johnson claims that the educational

attainment of migrants seems to be almost equal to that of farm popula—

tion of the same age——about 8 years of schooling. However, the proportion

of people that had some college education was 30 per cent greater among

migrants, and the proportion of those who graduated from college was 13

per cent higher.2 D. Gale Johnson assumes implicitly that each year of

schooling, disregarding the level of school, has the same effect on

earning capacity or job distribution—~an assumption shown to be wrong

earlier. Thus, until the relative value of a year of sdhooling in the

various school levels is estimated, D. Gale Johnson conclusion that "it

does not appear that the farm migrants were appreciably better educated

than the farm nonmigrants"3 is debatable.

(2) Migration and income levels: The argument is that during the

period 1930—40 no positive relation between rates of migration and the

regions' level of farm income has been established. This contradicts

1Ibid., p. 297.

2Ibid., p. 298.

3Supra.
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l 2
the observations of Bishop and Hathaway that during this period a

higher rate of migration occurred from medium and high—income farming

areas. This observation ties with the fact that nonfarm employment

opportunities were limited during this decade. Rather than observing

the regional distribution among the migrants, D. Gale Johnson should

have observed the different rates of migration from the various regions.

Had the rates been negatively related to the regional size of farm

population (which they seemed to be) then the result might very well

have been an even regional distribution among the migrants.

(3) Is migration selective: Following Sorokin and Zimmerman3

Johnson arrived at the conclusion that there is no valid evidence that

migration selects the better physically, vitally, mentally, morally, or

socially, while leaving in the farm the poorer in all these respects,

but that there is also no evidence to the contrary. Migration from the

farm.is affected not by the absolute levels of farm income, but by the

relative gap between the farm income and the opportunity in the nonfarm

sector. There is no evidence or necessity that this gap is related

linearly to farm income, or to other farmer characteristics. Moreover,

there is evidence, mentioned earlier, that the distribution of the gap

among farmers of different characteristics is not stable, but is highly

affected by Changes in the nonfarm.labor market. Furthermore, analyzing

net migration data instead of gross outmigration data may contribute to

the inconclusiveness of the results.

 

1C. E. Bishop, "The Mobility of Farm Labor," Policy for Commercial

Agriculture, 9p: cit., p. 444.

2D. E. Hathaway, Migration from Agriculture: The Historical

Record and its Meaning, 9p: cit., p. 381.

3P Sorokin and C. C. Zimmerman, Principles gf_Rural—Urban Sociology

(New York: Henry Holt and Co., 1929), p. 582.
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To conclude, D. G. Johnson's assumption that the migrants he

examined were a random sample of the same age group in the parent popu-

lation appears to be too strong relative to the evidence he presents.

In examining the occupational experience of rural farm migrants

to nonfarm.areas, D. G. Johnson contends that "rural farm migrants to

urban areas had almost identically the same employment status as the

urban population."1 However, one should remember that the employment

status calculations are based on those migrants who remained in the

nonfarm sector for two and a half years, on the average. These are n3:

figures, excluding persons that migrated to the nonfarm sector and

returned back. Perkins and Hathaway indicate in their study that "in

every age group both the number of quarters of employment and rate of

pay was lower among those who returned to the farm sector in 1957.”2

It is therefore not unexpected to find that after an adjustment of

several years only those migrants who have the same employment status

as nonfarm residents stay in the nonfarm sector. However, in measuring

the incidence of unemployment all migrants should be considered, not only

those who remain in urban places. Inclusion of all migrants is likely

to show that unemployment rates were higher for migrants than for the

total population, a relationship which should affect the estimated job

distribution and the measurement of farm labor capacity.

Labor capacity was defined as the difference in the relative

job distribution of farm.migrants and urban nonimigrants. Assuming that

1

D. Gale Johnson, "Comparability of Labor Capacities of Farm and

Nonfarm Labor," 9p: cit., p. 300.

2 .
B. Perkins and D. E. Hathaway, 9p: c1t., p. 31.
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migrants "fOund employment as readily as nonmigrant,"l D. G. Johnson

turns to job distribution. It was argued earlier that the job distribu—

tion of the sample of migrants covered by the study does not represent

the job distribution of all migrants, but only of those who remained in

the nonfarm sector for at least 2.5 years. Moreover, the job distribu—

2
tion presented in the study indicates that the study's sample of mi—

grants does not represent only occupational mobility but also residential

mobility. Five per cent of the farm migrants were employed as farmers,

farmlmanagers, and farm laborers. For the purpose of estimating the

comparable capacity of farm labor these occupations should have been

excluded. Furthermore, D. G. Johnson argues that the farm migrants were

relatively younger than the urban population and therefore part of the

difference in earnings is due to the fact that younger people earn less.

The correction fOr age is done in the study under the assumptions that:

(l) The age distribution of each occupation is the same and parallel to

the distribution in the migrant population, (2) Age has the same effect

fOr all occupations, and (3) The relative gap in labor capacity is equal

fOr all ages.

The first assumption has been shown to be unrealistic. Perkins

and Hathaway show that the age distributions of various industries are

different from each other, and that a higher proportion of persons under

3
25 and 55 or over were employed in agriculture, fOrestry and fisheries.

The second assumption was not tested, and given the age differentials of

l

Nonfarm Labor, p. 301.

2Ibid., p. 302, Table II.

3Perkins and Hathaway, 9p: cit., pp. 22—23, Tables 8a — 8b.
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various occupations is unlikely. The third assumption is debatable.

Young farm migrants might earn less when they begin to work, but their

relative present discounted value of future income streams is higher

than that of an old farm.migrant, which increases their opportunity-

costs.1 The relative lack of experience in nonfarm occupation is also

much smaller fer young farm migrants than for older ones, at least be—

cause their counterparts in the nonfarm sector do not have much experi—

ence either. The conclusion is that the relative earning capacity of

elderly farm people is lower than the relative earning capacity of

younger ones.

In summarizing, one should emphasize that the studies by D. Gale

Johnson were pioneering ones. Although the studies suffer from lnnita—

tions due to assumptions and insufficient data they are the only en—

compassing studies done until the present. The studies might over—

estimate the relative capacity of farm labor, and exclude several

additional factors influencing the comparability, but it surely indicates

the way following examinations could take. The major limitation of the

study seems to be the assunption that the various characteristics an—

alyzed affect earning and capacity in an additive manner. The present

study will try to refine the analysis by introducing interaction vari—

ables as well as several other socioeconomic characteristics which are

assumed to affect earnings.

In a recent study Morgan, David, Cohen and Brazer2 examined a

lChennareddy Venkareddy, ”Present Values of Expected Future Income

Streams and Their Relevance to Mobility of Farm Workers to the Nonfarm

Sector in the United States, 1917—62" (Unpublished Ph.D. Thesis, Dept.

of Agri. Econ., Michigan State University, 1965).

2J. N. Morgan, M. H. David, w. J. Cohen and H. E. Brazer, Income

and Welfare in the United States (New York: MCGraw—Hill, 1962).
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related problem. They analyzed family attitudes, histories, and motiva—

tions that determine incone. The population studied was a cross section

of the noninstitutional population of the United States and a supple—

mentary sample of low income families. The cross section sanple was

selected from.the National Sample of the Survey Research Center of the

University of Michigan. The National Sanple is a multistage area prob—

ability sample. The supplementary low income sanple, including families

with head of family under 65 years of age, was taken from.the 1960

Survey of Consumer Finance by the sane institution.

For the purpose of the present study the most relevant part is

the analysis of hourly earnings of ”spending unit" heads and wives. The

characteristics tested, in order of relative importance, were: Education

and age, sex, occupation, population of cities, urban—rural migration,

movement out of Deep South, extent of unemployment in states, supervisory

responsibility, attitude toward hard work, race, ability to communicate,

_geographic mobility, physical condition, and rank and progress in school.

The statistical procedure was a multivariate analysis utilizing dunmy—

variables. The conclusion was that many characteristics, including demo—

»graphic, economic, sociological and psychological, affect the capacity

to earn.1 Another important conclusion for the present study, was that

interaction between the various Characteristics exists and exerts con—

siderable influence.2 It was also found that the effect of various

Characteristics is non—linear, the function of which usually takes the

ferm of an inverted—u shape.8 Other specific finding that have relevance

lIbid., p. us.

21bid., p. 61.

3Ibid., p. 49, Table 5—2, and p. 60, Table 5—16.
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to the present study are: (1) Migration from farms to urban places in—

creased hourly earnings when the transfer was to cities of 50,000 popu-

lation or more. When the transfer was to towns of 2,500 — 49,900 people

the hourly earning declined relative to earnings on farms. (2) Local

unemployment affected earnings more than State unemployment, indicating

a general slow process of economic adjustment.

The 84 subclasses of in characteristics accounted for only 34

per cent of the variance in hourly earnings of Spending Unit heads.l

Following Morgan et_ Sir, the present study will examine those

socioeconomic characteristics which are thought to be theoretically

relevant; are available, as far as suitable statistical data exists; and

which comply with the technical limitation of the Michigan State Uni—

versity computer. High emphasis will be placed on interaction variables

since the hypothesis is that earnings are affected by a multitude of

factors with no single variable having conclusive importance. Several

characteristics which were tested by Morgan et_al. and found to have

significant effect will not be tested in the present study because of

unavailability of the proper data. It is expected that the larger

population examined and the ability to include more characteristics

and their interactions will enable the present study to achieve a higher

proportion of explained variability.

1

Ibid., p. 48.
 



 

 

 

 



 

CHAPTER V

Statistical Methods

Introduction

As emphasized in the previous chapter, the crucial point in the

analysis of resource allocation in United States agriculture is the

definition of "comparable resources," and especially "comparable labor."

In other words, an economic labor unit has to be established since at

equilibrium only comparable resources are supposed to receive equal

real returns. The need to establish a labor unit is based on the

assumption that human beings do not contribute equally to production,

and even their potentials in any given time are not equal. It should

be emphasized again that this study does not refer to welfare considera—

tions, but strictly to production aspects. The concept of "equality"

referred to in this study should not, therefore, bear any value

connotations.

In an economy in equilibriuntwith no divergence between private

and social costs or benefits, each person is supposed to be remunerated

according to his highest marginal contribution to production. Assuming

that the difference between people is quantitative (amount of labor

units), or could be converted to quantitative measures, the remuneration

which a person receives, in the mentioned conditions, reflects the

amount of units of labor he provides.
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While real_returns to each unit of labor should be equal at

equilibrium there is no necessity that money returns should be equal.

If real returns are defined, following Hicks,l as the same level of

utility gained it is obvious that personal characteristics and prefer—

ences of different people might cause equal money returns to generate

unequal amounts of utility, or unequal money returns generate equal real

returns. Conditions that might affect the evaluation of money returns

in terms of real returns are objective such as the general level of

prices, or, subjective, such as the type of work, work schedule and

conditions, prospect for future employment and advancement, geographic

location, and all other conditions affecting the work or the employee's

life.2

If the economy is not in a long—run equilibrium, persons may not

receive equal real returns although they provide equal units of labor.

The existence of economically fixed resources indicates that the economy

is not in its long—run equilibrium, a case in which the mobile resources

may be the only resources enjoying equal real returns. Emphasizing

again, in a partial equilibrium situation malallocation can be defined

only among the mobile resources, since the fixed resources are by defini—

tion in their best employment at the given time. Thus, in testing for

for malallocation, one should examine if the specific resource, at the

time of examining, could receive a higher real return than the one it

1J. R. Hicks, Value and_Capital (London: Oxford University Press,

1946), pp. 30—33.

2Edward F. Denison, The Sources 9f_Economic Growth in_the United

States and the Alternatives Before Us, Supp. paper 13, Committee for

Economic Development, 1862, p. 162.
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receives in its current employment. Comparable resources, therefore,

are not those whidh have equal potentialities, given the possibility to

develop, but only those resources which at the time of investigation

can deliver to society the same value of output.

Establishing agricultural labor malallocation necessitate, there—

fore, a proof that a higher proportion of labor in agriculture, than in

other sectors, can receive higher real returns elsewhere, and that the

adjustment mechanism is slower in agriculture than in the other sectors.

On the other hand, if the indications are that farm.people would receive

in other employment approximately that which they are receiving in agri—

culture, the hypothesis of malallocation loses ground.

Estimating the earning capacity of labor in 1960 to enable a

test of the hypotheses that farm people would receive in other employment

that which they receive in agriculture, is one of this study's objectives.

To do so the relevant characteristics available in the sample data have

to be identified, their effect on earnings, in 1960, be measured, and

then applied to identified homogeneous groups of farm.people.

The source of data was the 1/1000 sample of the 1960 population

of the United States1 which is reported for individuals. Total earnings

were regressed on several characteristics that were reported in the above

source and thought to be relevant in explaining the variance in total

earnings. Total earnings was assumed to reflect the relative contribu—

tions of labor to total output.

Although the proportion of the variance in total earnings explained

lU.S., Bureau of the Census, U.S. Censuses of Population and

Piousing: 1960, 1/1000, 1/10,000, Two national sampIes of the population

of the United States.
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by the chosen variables was expected to be higher than in previous

studies it was not expected to be very high. Several factors are re—

sponsible for the restricted explanation possible.

cross4section: The analysis of 1960 data is a cross-section of

"total earnings." Total earnings of 1960, however, are affected not only

by what happened in this specific year, but also by decisions made in

previous years. The structural parameters of the economy which determine

earnings are not expected to be constant over time, and adjustments in

the wage structure are not instantaneous, which implies that earnings

at any point of time are an average outcome of a mixture of previous

marginal decisions by employers and employees. Part of the variance

caused by this factor could be explained if measures of experience,

duration of occupation, or occupational mobility in specific age groups,

were available. For the purpose of this study this puts an additional

restriction on the findings: The estimate of the opportunity—cost of

elderly workers, at least, is bound to be biased upward, since it is

assumed that a person aging on the job would receive higher earnings than

a new—comer of the same age.

Out of equilibrium: Equal real returns to comparable resources

is assumed to occur only when the economy is in a long—run competitive

equilibrium. It is also postulated that an economic system of the

magnitude and complexity of the United States is never in a perfect equi—

librium. Thus, it is very likely that real returns were not equal for

comparable resources in different industries and sectors, in 1960. If

a_measure of the relative gap between reality and a competitive structure,

Stmh.as has been described in the Introduction to this study, would have

t>een reported for each major industry, or sector, the unexplained
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variance in labor earnings could have been further reduced.

Real returns: Economic theory postulates that at a competitive

equilibrium, peal_returns are equal fOr comparable resources, and assumes

fUIther that people react to peal_opportunities. However, earnings data

are reported in money terms, the conversion of whidh to real returns
 

depends on subjective and objective factors, partially unknown, unmeasur—

able, or unreported. Factors such as differentials in the level of

prices between various residence areas, might have been incorporated by

proxy variables; but those factors indicating value systems, or other

psychological preferences, are usually excluded because of lack of data.

Missing variables: There is no doubt that the variables examined

in this study do not exhaust the list of relevant variables affecting

earnings. Several variables mentioned earlier which might have been

important, such as experience, duration of occupation, seniority, degree

of monopoly, were undefined or not reported. Other variables which were

proven to be significant in previous studies,1 such as supervisory re—

sponsibility, attitude toward hard work, ability to communicate, etc.,

were also not reported in the source of data used. However, the influ—

ence of several other variables such as level of prices, or efficiency

of the labor market, may be inferred from.proxy variables such as

regions, size of SMSA, or type of place.

The Study Sample

The population examined in this study is all persons 14 years

<31d and over who had non—zero "total earnings" in 1959. The sample for

1Morgan, David, Cohen, and Brazer, op. cit.
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this study was established by a random subsample of the 1/1000 Sample

of Population and Housing mentioned earlier. The latter includes 179,563

persons of Whom 90,394 satisfy the definition of the population to be

examined and therefore constitute the sample used in this study.

The reason all_persons 14 years old and over who had non-zero

"total earnings" in 1959 were sampled (and not only nonfarm.people) were

two: (1) It was thought desirable to test the role of "occupation" in

determining earnings and therefore all occupations should be represented.

(It was technically impossible to construct two samples) (2) Assuming

that farm labor is malallocated and that the demand for farm labor in

the nonfarm sector is not perfectly elastic, labor earnings in farming

should be below equilibrium level while in the nonfarm sector they will

be above equilibrium level. Including both sectors was expected to

affect the relevant parameters towards a weighted average which may

reflect better an equilibrium level.

The AID Method

The use of the AID program. was devised to facilitate the determi-

nation of the relative importance of the variables thought to be instru—

mental in explaining earnings variance, and to indicate possible inter—

actions. The program, written by Sonquist and Morgan, employs:

A nonsymmetrical branching process, based on variance

analysis techniques, to subdivide the sample into a

series of subgroups which maximize one's ability to

predict values of the dependent variable.2

‘ 1J. A. Sonquist and J. N. Morgan, The Detection of Interaction

I3ffects, 9p, cit.

2Ibic1., p. 1.
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The AID program divides the sample in the following manner:

(a) Consider all feasible divisions of the parent group of

observation on the basis of each explanatory factor included, and find

this split which will provide the largest reduction in the unexplained

variance (unexplained by the mean). The reduction in the unexplained

variance (error sum of squares) has the same size but opposite sign,

as the increase in the explained sum of squares.

For the group as a whole, the variance explained by the mean is

2 (2X)2

NX=N,
 

and the total sum of squares unexplained by the mean is

(202

N

ZCx—Fo? = x2 —  

Dividing the parent group into two groups, the explained variance would be

N1X 1 + Nzx 2

The difference between the total sum of squares explained by the two

means and the sum of squares explained by the parent grOLp mean should

be maximized.

(b) rIhe actual reduction in error sum of squares has to be larger

than one per cent of the total sum of squares for the whole sample

(other limits can be chosen).

—2 —2 —2 2 —2

+ — . X — NXlel N2X2 NX 7 01 (Z )
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(0) Among the groups so segregated, the next group to be examined

for split will be that one which has the largest within unexplained sum

of squares,

2

Xij — NY?1 1 = largest

This process stops when all within unexplained sum of squares are less

than two per cent of the total variance.

Because of computer memory limitations, the AID program could

handle only 2,5000 observations while testing 23 independent variables

(see Table V—l). This limitation was found to be very restrictive,

since the variation in the population was relatively high. TWO random

subsamples of approximately 2,500 observations each were taken from

the studied sample and tested by the AID program. The splits resulting

were not the same for both samples and several variables appearing in

each results were different. The reason for these results is thought

to be the high variance in the population relative to the small size of

the subsample tested. However, several characteristics appear in both

subsamples. First, it was obvious that interaction is an rmportant

factor in explaining the variance of total earnings. Interaction ap—

peared.main1y between: Sex and Education, Sex and Age, Sex and Race,

Age and Education, Age and Race, Race and Education, Education and Worker

Class, and Worker Class with Associate's Education.

Second, the number of weeks worked in 1959 was always the first

variable to be split and explained 19.0 to 21.0 per cent of the variance

in total earnings. Relationship to head of family, sex, and age were

intercorrelated and explained 8.7 to 11.7 per cent of the variance in
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total earnings. Education explained 5.3 to 9.4 per cent of the variance,

with the highest figure occurring When relationship to head of family

was excluded. Worker class appeared important only in the second sub—

sample and explained 4.3 to 5.0 per cent of the variance in total earn—

ings. The level of education of the "associate" person (the wife in the

case of a husband, etc.) also appeared only in the second subsample and

explained 2.8 per cent of the variance.

SMSA2, Industry, Family labor, Race, Type of place, appeared in

the solution of both subsamples but each explained only approximately

1 per cent of the variance. Variables that did not appear at all,

appeared only in one sample, or were statistically unimportant were:

Mobility A and B, Work year, Family size, and Family labor. Total

family income was excluded from further analysis because of high cor—

relation to ”total earnings." The total percentage of variance explained

(R2) by the independent variables was 38.1 to 46.7 per cent depending on

the variables included.

Because the main purpose of this study was to construct an earning

capacity function capable of predicting earnings, several variables in—

cluded in the AID runs were excluded from further steps. The earning

capacity fUnction should include only the basic structural parameters,

which are supposed to be causative. The number of weeks worked in 1959,

or the number of hours worked in the week before the Census was taken,

are indicative rather than causative variables and therefore were

excluded. Unless the number of weeksmorked in 1959 is assumed to be a

random phenomenon, this variable reflects a mixture of various influences

that should be measured separately. Examining the characteristics of

the split on the variable "1959 weeks” indicated that Age, Sex,



 

 

 

 



Table V-l.

No. Name a

2 Total earnings

3 Residence

4 Type of place

5 Size of SMSAl

6 Size of SMSAZ

7 Age

8 Sex

9 Rel. to Head

10 Race

11 Birthplace

12 Mobility A

13 Mobility B

14 Education

15 Work hours

16 Work year

17 Worker class

18 Work place

19 1959 weeks

20 Family size

21 Family labor

22 Family employed

23 Total income

24 Assoc. Educ.

25 Industry
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variables Used in AID Program.

Description

Wage and Salary + Self—employed; Dependent

Region of residence in 1960 (N. East, N. Central,

South, West)

Urban inside places, urban outside places, rural

nonfarm, rural farm

Size of SMSAb in the central city of Which the

person resides

Size of SMSAb in the remainder of which the

person resides

Age of person; Divided into six age—groups

Sex of person '

Relationship to head of family

Race of person; including White, Negro, Indian, etc.

Place of birth: Regions and foreign

Comparing 1955 SMSA residence with 1960 one

Comparing 1955 Metropolitan residence with 1960 one

Highest grade of school completed; seven groups

Number of hours worked in week before Census

The year last worked if negative answer in 15

Private, Government, Self—employed, unpaid

family, etc.

Place of Work in SMSAl

Number of weeks worked in 1959

Number of persons in person's family

Number of family members in the labor force

Number of family members employed

Total income of person's family

Highest grade of school completed by associate

person in family

Industry person worked in; 12 groups

 

aFor the definition of the variables and their subclassifications, see:

U.S., Bureau of the Census, U. S. Censuses of Population and Housing:

1960, l/l,000, l/10,000, two national samples, Description and Technical

Documentation, pp. l8-77.

b

SMSA stands for Standard Metropolitan Statistical Area.



 



 

98

Relationship to head of family, Race, Education, Place of work, and

Education of associated person were highly associated with it. The

jgroup that worked more than 40 weeks in 1959 included a higher percent—

Vage of people in their prime age, males, heads of family, whites, higher

educated persons, people working in central city, and people who have

associates with a high school or college education. It was expected,

therefore, that the incidence of unemployment would be reflected in the

earning capacity function by means of the other mentioned variables.

The Earnings Capacity Function

Upon completion of the AID analysis, variables which were assumed

relevant and important were included in a least squares regression with

"total earning" as the dependent variable. Computer and time limitations

restricted the variables to those reported in Table VI—l. To avoid the

assumption of linearity in the variables and to enable a better estimate

of interaction effects, the variables were transformed to the dummy-

variables fOrm. Each basic variable was subclassified and each sub—

classification was assumed to be a new variable. To facilitate the

discussion, the derivatives of each basic variable analyzed together will

be called a "topic group" while the term "variable" will be retained for

eadh subclassification. For example, the basic variable "Type of Place"

was subgrouped into four classes: Rural farm, rural nonfarm, urban

(outside places), and urban (inside places). After one of those classes

was omitted to avoid singularity of the regression matrix, the remaining

classes were numbered as individual variables. In the case of "Type of

Place" the class "Rural farm" was omitted and the remaining classes

received the numbers X3, X”, and X5. The group of X3 to X5, which



 

 

 



 

Table VI—l. variables Included in Earning Capacity Regression

1

Topic Gropp Variable Name and Description

Income X

Single Dummy Variables

Type of Place X3to X5

Age X6to Xll

Sex Xl2

Race Xl3

Rel. to head X14

Education Xlsto X19

Occupation XZOtO X30

XWorker Class XBltO 32

Constant

Total Earning; Dependent;

Continuous

Other Income; Continuous

Respectively: Rural Nonfarm,

Urban outside places, Urban

inside places, Omitted: Rural

Faun.

Grouped into the following age

classes, respectively: 18-24,

25—34, 35—44, us—su, 55—64,

65+. Omitted: l4—l7.

Female. Omitted: Male

Non—White. Omitted: White

Head of the family. Omitted:

Non—head.

Grouped according to level of

sdhooling completed, respec-

tively: 5—8 Elementary, 1—3

High School, 4 High School,

1—3 College, 4+ College.

Omitted: 0—4 Elementary.

Respectively: Professional,

Farmer, Manager, Clerical,

Sales Worker, Craftsmen,

Operatives, Private Household

Workers, Service Workers, Farm

laborers, laborers (exp. farm

laborers). Omitted: Not

Reported.

Respectively: Salaried and

Self—employed. Omitted: Un—

paid family workers, Armed

Forces, and Other, which did

not work since 1949.
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Table VI-l — Continued

Industry X to X100 Respectively: Agriculture ,

Mining, Manufacture Durables,

Manufactures Nondurables, Trans—

portation and Communication;

Mmkfide,&fidl,fimawg

Business, and Repair services,

Private Household, Personal

services, Entertainment, Pro-

fessionals, Public Administra—

tion. Omitted: Not Reported.

87

Size of SMSA X101 to X103 Respectively: Less than 100,000

persons, Between 100,000 and

1,000,000 persons in the SMSA.

Omitted: Outside the SMSA

Assoc. Education X124 to X126 Grouped according to the following

classes, respectively: Elementary

education, High School, College.

Omitted: No formal education.

Region X127 Not South. Omitted: South.

Interaction Dummy Variables

Education 8 Age X32 to X62 30 cross classifications of the

single variable classes. Omitted:

Any cross classification involv—

ing either 0—4 Elementary educa—

tion, or 14—17 years of age.

Education 8 Sex X to X 5 cross classifications of the

63 67 single variable classes. Omitted:

Cross classifications involving

either 0—4 Elementary, or Male.

Education 8 Race X68 to X72 5 cross classifications of the

single variable classes. Omitted:

Cross classifications involving

either 0—4 Elementary, or White.

Sex 8 Age X to X78 6 cross classification of the

single variable classes. Omitted:

Cross classifications involving

either Male or 14—17 years of age.

73



 

 

 



 
Table VI—l - Continued

 

Race 8 Age X79 to X84 6 cross classifications of the

single variable classes. Omitted:

Cross classifications involving

either White, or 14-17 years of age.

Sex 8 Race X85 Non-White Female. Omitted: All

White, or Male.

Sex 8 Rel. to Head X86 Female head of family. Omitted:

All Male, or non—heads of family.

Type of Place 8

Education X104 to X118 15 cross classifications of the

single variable classes. Omitted:

Cross classifications involving

Rural farm people, or 0—4 '

Elementary education.

Sex 8 Race 8

Education X to X 5 cross classifications of the

119 123 single variable classes. Omitted:

All Male, or White, or 0-4

Elementary.

1

See footnote a in Table V-l.

relates to the original variable "Type of Place," and the omitted class,

is called the "type of Place topic—group." The relation of variables

to their topic—groups is reported in Table VI—l.

When utilizing dummy variables, the usual transfbrmation is of

the fonn

x =lifingroupi

0 otherwise
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however, Rublel pointed out that when interaction effects are also

studied the above is incorrect. The F—test using the above transfbrmation

will automatically incorporate another assumption: Namely, that there is

no interaction between the single topic—group, and the omitted class of

the other topic-group with whidh the first group is suppose to interact.

To relax this additional assumption, Ruble suggests the use of a trans—

formation which discriminates between the variables in the topic—group

and the one which was omitted: Assume X1. . . . 'Xk+1 to be a topic—

jgroup (k+l levels of education interacting with sex, for example). To

enable a determinate solution, omit Xk+l and now transform the remaining

classes into dummy variables by

X = 1 if in group i; i ¢ k + l

0 if in groups 1, . . . , i—l, i+l. . . . k

—1 if in group k+l

The proper transformation of Xij is calculated technically, by multi—

plying the individual transformations of Xiand Xj,

X.. = (X.) (X.)

l] l J

The latter trnsfonnation was used in this study.

HNilliam Ruble, Analysis of Covariance and Analysis of Variance

with Unequal Frequencies Permitted in the Cells, Stat. Series Descrip—

tion N9. 18, Agr. Expt. Sta., Michigan State University, December, 1966.
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Because of the size of the problem studied (90,394 observations

and 127 variables) and the relatively limited computer memory, several

1
least squares computer routines were employed. The following have been

tested: The individual significance of eadh variable (significance of

differing from zero), the significance of each topic—group, total R2,

the contribution of each variable to R2. Because of the use of dummy

variables, multicollineantly could be tested only indirectly and in—

tuitively, by examining the effect on the parameters of omitting

specific topic—groups. The results are examined in Chapter VII, and

the basic regressions are reported in the Appendix to this study.

1Michigan State University, Agri. Expt. Sta. Calculation of

least Squares (Regression) Problems on the lS Routine, Stat Series

Description No._Z_(Mar. '66). Michigan State University (OLSHC over—

lay), Stat series Description Np, ll_(Mar. '66).

  

 



 

 



 

CHAPTER VI

Earning—Capacity FUnction Variables

In the previous chapter the variables reported in the 1/1000

sample of U. S. Population and Housing: 1960 were screened according

to their theoretical and statistical relevance. It was also decided

that only causative variables would be included in the estimate of the

Earning—Capacity fUnction. The variables Chosen, including interaction

variables, are reported in Table VI—l.

In this chapter the relation between the dependent and the in—

dependent variables suggested to be included in an earning—capacity

fUnction, as well as problems involved in using the available data and

the limitations imposed by the available data will be discussed.

Total Earnings: Total income measured by the Census includes:

Wage or salary income, Self employment income, and Income other than

earnings.l Wage or salary income is defined as "total money earnings

received for work performed as an employee." The definition of Self—

employed income is "net money income (gross receipts minus operating

expenses) from a business, . . . [in] whiCh the person was engaged on

his own account." Income other than earning includes: net rents,

royalties, interest, dividends, and transfer payments. The source of

data utilized in this study reports also on Total earnings, which

1U. 8., Bureau of the Census, United States Census of Popula—

tion, 1960, U. S. Summary, PC (1) — 1D, p. XXXIX. _-—

104
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comprise of Wage or salary income plus Self-employed income.

The income data reported poses several problems regarding the

present study. First, mpppy_income or earnings reported excludes income

or rearnings in kind. This is especially important in the case of farm

people.

Assuming that total operating expenses would have been unchanged

had farm products not been consumed directly by farm households, it is

estimated that products consumed directly on the farm in 1960 amounted

to 10.4 per cent of total net income from farming, or 7.2 per cent of

total disposable personal income of the farm population from all

sources.1

Second, the returns farmers receive include direct and indirect

governmental subsidies. Part of the subsidies is clearly a transfer

payment which should be excluded from the analysis. However, economic

activities are not additive, in most cases, and a simple subtraction

would not do. Short of a complete economic model incorporating transfer

payments as a structural variable the subtraction of governmental sub—

sidies would produce biased results. The results of this study should

be interpreted therefore as referring to the specific situation of 1960

including the specific amounts of subsidies given through specific programs.

Third, to comply with the stated aim of this study to concentrate

on resource allocation, "earnings” should have been adopted rather than

"income." But, farmers' income, including both labor and owned capital

returns, is reported as Selféemployment income, which is the main reason

1U. 8., Dept. of Agri., Farm Income Situation, ERS—FTS—203 (July,

1966), p. L19, Table 11H; p. 39,‘T'ab—1—’e1H; p————.1+2, Table 4H.
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why Total earnings (Wage and salary income + Self—employment income) was

chosen as the dependent variable. Additional reasons were: (1) Farm

people have additional income working off—farm, and it is reported in

Wage and salary income. (2) The main outlets of farm.migrants are wage

occupations. (3) The inclusion of the variables "Salaried" and "Self—

employed" as independent variables was intended to measure entrepreneur—

ship returns and the returns to owned capital. The difference between

the parameters of those variables may therefore give an estimate of

the money returns for being independent.

Constant Term: In the case of a dummy variable multiple re—

gression in which one class in each topic—group is omitted, the constant

term stands fOr the composite effect that all the omitted classes are

assumed to have on total earnings plus the overall constant. In other

words, assuming that all the independent variables, beside the constant,

take the value zero, then ”total earnings” will be equal to the constant

term. The person to whom this applies should have the following

characteristics: Having no other income, residing in rural farm area,

of the age 14—17 years, male, white, not a head of family, having 0—4

years of elementary education, and so forth for the omitted variable of

each topic—group.

Type of Place: This variable, as several others, was adopted as

a proxy for differentials in the general level of prices, which might

affect total earnings; differentials in the efficiency of the labor

market in the various residence areas; differentials in the structure

and mix of industries in which labor can find employment; and differen—

tials in labor capacity other than those which could be explained

directly by other variables included in the regression. One such effect
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might be different preferences of the population in the various residence

areas. In this case, however, it will be impossible to infer directly

if the differences in money returns reflect malallocation or differences

in intangible income.

Agp; This topic—group was generally subclassified into groups

of ten years each. Fourteen years of age was chosen to be the starting

point to parallel the limits of the labor force as defined. The first

subclassification 14—24 year old, was further divided into 14—17 years

of age, and 18—24 old. This division was made in order to test the

opportunities of young people entering the labor force after completion

of high school. The inclusion of the 24 year olds with the 18—23 group

and not with the 25—34 group was done since 25 year olds were assumed

to have completed, at least, part of their college education and

therefore to be in the stage of crucial occupational decisions. FUrther,

those 24 year old and less comprise the largest portion of farm.migrants.l

Persons over 25 years old were grouped by ten year differences, plus an

open—ended group 65 years of age and over.

§§§5 There is ample evidence that females earn less than males.2

The reasons might be sex discrimination, differences in capacity, dif—

ferences in attitudes toward work which cause women to prefer part—time

jobs, temporary jobs, etc. Therefore, a variable measuring these effects

was included.

Race: This variable was included in purpose to measure race
 

1Perkins and Hathaway, pp: pit., p. 13, Chart 2; p. 17, Table 4.

2

For the situation in 1960: U.S., Bureau of the Census, Census

of Population: 1960, Final Report PC (1) —1D, p. 1—570, Table 218.

That sex—effect is significant see: Morgan, David, Cohen, and Brazer,

pp. cit., p. 48, Table 5—1.
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discrimination in earnings, apart from the differences in education,

place of residence, etc. Discrimination could be practiced by giving

lower wages for the same job, by preventing the entry to various occupa—

tions, etc.

Relation to Head of Family: The reason this variable was in—

cluded besides sex, is that it was assumed that head of family would

have higher motivation to exhaust employment possibilities and find

the best offered. Other members of the family might have other re—

sponsibilities, such as rearing children, or attending school, which

may cause them to work less and have smaller earnings.

Education: Education stands in this study as one measure of

quality, recognizing the serious limitation it involves. First, edu—

l andcation is measured in terms of "regular" school years completed

does not include other educational institutions as vocational schools,

special courses, on the job training, etc. Second, the measure assumes

that each formal year of schooling, over the entire United States and

over the time period during which the 1960 population was educated,

has the same effect on earnings, or in other words, are of comparable

quality. These implied assumptions are known to be wrong and will be

discussed later regarding the interaction between education and

residence. Part of the quality effect of being in sChool in different

decades might be measured by the educationaage interaction variables.

That education has a direct effect on earnings had been shown

1U. 3. Census of Population: 1960, Final Report PC (1) —lD,

op. cit., p. XVIII.
.
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in several studies. Kendrick,l Schultz2 and Denison3 indicate that

the main factors raising real wages in recent decades were the shift

in industry and occupational mix toward higher skill levels, and the

increase in demand for skills and education. These factors parallel

the large investment in education. Schultz suggests that "Mbst of

the differences in earnings are a consequence of differences in the

amounts that have been invested in people."2

Education is also related to the ability to adapt to changing

economic conditions. In recessions, workers with.the least amounts

of schooling suffer the heaviest burden, while in a booming economy,

those with higher levels of schooling gain relatively more than the

lower levels.L+ Education has also an important effect on the rate of

labor force participation,5 on the rate of unemployment,6 and on the

incidence of part—time work because of economic reasons.7

But, education has also indirect effects on earnings. Perkins

and Hathaway report that the results of their study "provided further

support for the notion that off—farm mobility is related to education

and labor skills."8 Brunner et al., as reported by Nelson, found that

lKendrick, 9p, cit., p. 89—90, 106.

2T. W. Schultz, "Reflections on Investment in Man:, op. cit.,

p. l; and "Investing in Poor People: An Economist's View," ép. c1t.,

pp. 515, 518—519.

3E. F. Dennison, The Sources of Economic Growth in the U.S.,

pp: cit., p. 68.

”A. Katz, pp: cit., p. 115.

5lbid., pp. 116—118.

6
Ibid., pp. 118—119. And U.S., Dept. of Labor, Mobility apd

Worker Adaptation tp_Economic Changes ip_the United States, Manpower

Research Bul. 1 (July 1963), p. 11.

7A. Katz, 9p: cit., p. 19.

8Perkins and Hathaway, 9p, cit., p. 18.
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of the rural farmlyouth between 1935 and 1940 (twenty—five to thirty—

four years of age in 1940) who had had four or more years of college,

49.5 per cent went to urban centers," while of those completing six

_grades and less, only approximately 20 per cent moved to urban centers.1

In a recent study, Gisser found that, while education increases the

demand for labor in agriculture, it increases the demand for farm

labor in the nonfarm sector by far more.2 The conclusion is therefbre

that education motivates off—farm migration.

Hughes, Jr.,3 Burchinal,Ur and Payne5 report on the effect of

education, and educational aspiration, on occupational aspiration,

aspiration in general, and earning possibilities. Thus it appears

that education has short—run as well as long—run effects that might

affect earnings in 1960.

Occupation: As mentioned earlier in this study the variable

"occupation” posed several difficulties. The major issue was that it

is yet unknown why people engage in the occupations in which they are

employed. Haller and Miller in 1963 state that "at present, we do not

have a valid theory to explain and predict exactly what occupation a

1L. Nelson, pp: cit., p. 36.

2

M. Gisser, "Schooling and the Farm Problem, "Econometrica,

XXXIII, No. 3, 1965, pp. 582—592.

3R. B. Hughes, Jr., Population Adjustments and Economic Status

pf Southern Farmers (Mimeograph, Univ. of Tennessee:_Dept. of Agri.

Econ., 1956).

u

Society, North Central Regional Publication 142, Agri. Expt. Stat.,

Univ. of Minnesota, Station Bul. 458 (Nov., 1962), pp. 12-14.

5Raymond Payne, "Development of Occupational and Migration

Expectations and Choices Among Urban, Small Town, and Rural Adolescent

Boys," Rural Sociology, XXI, No. 1—4 (1956).
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person will enter."1 Keuvlesky and Bealer in a recent article2 point

out the gross factors affecting occupational attainments and make clear

that very little is known and that even what is known is not always

comparable.

On the other hand there is evidence that a substantial proportion

of people follow their father's occupations,3 which suggests a strong

traditional tie and not necessary economic reasoning. In short, the

issue is whether the evidence that a person is in a specific occupation

reflects on his capacity, or whether it is to a large extent a historical

incident.

To test if being in a specific occupation reflects one's labor

capacity, conditional probability regressions, utilizing dummy—variables,

were run. Each occupation—group was regressed on those variables

assumed to determine earnings. The rule for accepting the hypothesis

was decided to be: Accept the hypothesis if a distinct pattern appears

for specific occupations and/or if the socioeconomic variables seem to

determine the occupation in which a person is engaged (the size of R2).

Eleven regressions were run, one for each occupational group as

reported in Table VI—l. The independent topic—groups included in those

regressions were: Type of Place, Age, Sex, Race, Education, Education

and Age, Education and Sex, Education and Race, Sex and Age, Race and

IArchibald O. Haller and Irwin W. Miller, The Occupational Aspir —

tion Scale: Theory, Structure, and Correlates, Tech. Bul. 288, Michigan

State University, Agri. Exp. Stat. (1963) p. 5.

2William P. Keuvlesky and Robert C. Bealer, ”A Classification of

the Concept 'Occupational Choice‘", Rural Sociology, XXXI, No. 3 (1966)

pp. 256—76. _' "

3U.S., Bureau of the Census, Lifetime Occupational Mobility pf

Adult Males, March 1962, Current Population Reports, Tech. Studies,

Series P—23, No. 11 (May 12, 1964), p. 9, Table 4.
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Age, Sex and Race, Sex and Relation to Head, Size of SMSA, Type of

Place and Education, Associate's Education, and Region. The R' ranged

from 0.2190 (for professional) to 0.0208 (for service workers), with

seven of the regressions explaining less than 10 per cent of the

variance in each occupation—group, and.the other two explaining 13

per cent.

None of the occupational group tested revealed a distinct pattern,

and only in few specific variables indicated a relative importance.

For example, in the case of the occupational—group professionals, the

exclusion of the topic—group Age (proper) reduced the degree of variance

explained by only 5 per cent, while the exlusion of Education (proper)

reduced the R? by even less — 2 per cent. In the case of Farmers, the

topic—group Type of Place is responsible for 3.6 per cent of the total

explainable variance of 13.3 per cent, which reduces the causative ex—

planation of the variance to less than 10 per cent. Among the 11

regression only four revealed topic—groups which affected the R.2 by more

than 10 per cent. The private household workers regression revealed

that 42 per cent of its very low level of explanation (R? = .0498) is

due to the Sex variable. The contribution of topic—groups such as

Education and Age, and Sex and Age to the low degree of variance ex—

plained in the service workers occupational—group (R? = .0208) is 12

and 17 per cent respectively. Sex contributed 20 per cent in the case

of Laborers. In the case of Farm Laborers the major contributor was

the topic—group Type of Place (14 per cent), which is indicative rather

than causative.

In conclusion, since the rule of acceptance was nct met, the

hypothesis that being in an occupation indicates one's labor capacity
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was rejected. Therefore, "occupation" as a variable, was excluded from

the ultimate earnings-capacity function.

Several statistical notes are in place here. First, one possible

reason for the R2 to be so low may be the degree of occupation grouping.

Each single occupation spans a range of socioeconomic characteristics.

By aggregating the single occupations into occupational—groups this

range is very likely to increase, causing a decline in the importance

of each restrictive individual Characteristic.

Second, the conditional probability regression used in this

study is heteroscedastic, which violates one of the least square assump-

tions. Heteroscedasticity tend to decrease the efficiency of the re—

_gression and therefore reduce the significance of the estimated parameters.

However, as was shown by Orcutt, Greenberger, Korbel, and Rivlin2 in

their study of observed and expected labor force participation the

reduction in efficiency in the case of large samples declines.3 Since

the size of the sample used in this study is 30 times larger than the

size of sample used in the study by Orcutt ep_§l., the reduction in

efficiency is believed to be acceptable.

Worker Class: The reasons fOr including these variables were

discussed earlier while discussing Total Earnings.

Industry: If there are serious malallocations in the economy of

the united States of 1960 it is very likely to follow industry lines.

lJ. Johnston, Econometric Methods, op. cit., p. 228—9.

2G. H. Orcutt, M. Greenberger, J. Korbel, and A. M. Rivlin,

Qp_. cit., p. 224—250.
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Thus, differences in labor earning between the various industries,

assuming equal preferences of employers and employees, and equal units

of labor per worker might suggest the degree the economy is out of

equilibrium. However, preferences are not equal and it is unlikely

that workers on the average provide the same amrunt of labor units.

Therefore labor earning differentials are a weak measure of malallocation.

Nevertheless, industry parameters may help estimate better the oppor—

tunity—costs of farm migrants if the industry mix in probable labor

markets is known.

Size of SMSA: As in the case of Type of Place this variable was

designed to be a proxy for unavailable data related to the size of the

communities in which persons are occupied, and which might not be

reflected by the Type of Place topic—group.

Associate's Education: The evidence as reported in the literature

indicates that the level of education of the associate member of the

family is related to earnings. However, the line of causation is not

clear. Do persons earn more because their associate has a higher level

of education, or do persons Who have high level of earnings marry someone

who has a relatively higher level of education.

Education and Age: This interaction topic—group is designed to

test if education affects earnings similarly over the life cycle. It

was suggested that the marginal benefits of an addition to education is

different for different age—groups. However, because of the nature of

the data this variable would measure the composite effect of the former

and the effect of different qualities of education in the past, effects

of obsolete skills and education, effects of improved knowledge because

of additional experience, etc. The end result of those contradictory
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effects, as they are reflected in the population in 1960, is hard to

predict. Previous studies1 indicate at least one strong effect of edu—

cation on life cycle earnings namely that earnings increase at a slower

rate, but reach higher levels.

Education and Sex: Again, the purpose of this interaction vari—

able was to test if education affect male and female alike. It was

assumed that higher education might affect females relatively more than

males, since it enables females to overcome part of the discrimination

against them.and to enter higher paying part—time jobs. It was also

assumed that higher education will motivate females to increase their

participation in the labor force.2

Education and Race: Assuming that the effect of race will be

fOund significant, this interaction topic—group is included to test,

_given the social and economic condition of 1960, if education affects

both races similarly. The issue is mainly whether, in the short—run,

education is increasing the opportunity-costs of non—whites. Changes

in people's attitudes toward different occupations as result of attain-

ing higher levels of education is taken into account.

Sex and Age, Sex and Race, Race and Age: These variables were

included to test if the single variables involved (Sex, Age, Race) have

different effects in different circumstances. The issues were: Does

_age have the same effect on male and female? How does the sexes fair

in discrimination? And is the life—earning cycle similar for both

races?

Sex and Relation to Head: It became apparent from the AID

lMorgan, David, Cohen, and Brazer, fl): pip, p. 49, Table 5—2.

2A. Katz, op. cit., pp. 116—118.
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analysis that the incidences of being the head of family and a male are

correlated, but it was not known if sex has a separate effect. The

inclusion of this variable is to test if the incidence of a head of

family being a female will have a different effect on earnings than

the additive effect of head of family and female.

Type of Place and Education: It has been known for quite awhile

that formal years of schooling is a very crude measure of education be—

cause the quality of the schools is not equal over the various residence

areas.

Abstracting from the difference in value systems and educational

aspirations between rural—farm and urban youth, which were discussed by

Burchinal,l the discussion here will be in terms of "technical” efficiency.

To be sure, tilis decision does not imply that the values or aspirations

are irrelevant or unimportant, but it is assumed that they Should be

discussed in a welfare context.

One measure of performance or quality might be the degree of

retardation and acceleration in the various schools. Retardation is

defined as being enrolled in grades below those expected, considering

age, while Acceleration is defined as being enrolled in grades higher

than expected for the specific age.2 The relative performance of urban

and rural—farm schools is shown in Table VI—2. The general level of

performance was lower in the rural—farm population relative to the

urban one in both 1950 and 1960; retardation being almsot double and

1Lee G. Burchinal, Career Choices of Rural Youth in a Changing

Society, pp: SEE-9 especially pp. 12—14.

2James D. CoWhig, Age—Grade SChool Progress of Farm and Nonfarm

Youth: 1960, Dept. of Agri., Agri. Econ. Report 40 (ERS) (August, 1963)

p. 5.
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Table VI—2. Number of Persons 7—18 Years Old Enrolled and Accelerated

or Retarded, and Percent of Total Enrollment, 1950—1960.

   

Urban

1950 1960

% of % of

Thou. enroll— Thou. enroll- Progressa

ment ment

Accelerated: 626 5.5 1,053 5.2 1.1

Retarded: Total 1,611 14.0 1,755 8.7 1.6

One grade 1,056 9.2 1,284 6.4 1.4

2 and more 555 4.8 471 2.3 2.1

Rural—Farm

1950 1960

% of % of

Thou. enroll- Thou. enroll— Progressa

ment ment

Accelerated: 164 3.8 108 3.8 1.0

Retarded: Total 1,214 28.1 388 13.6 2.1

One grade 649 15.0 242 8.5 1.8

2 and.more 565 13.1 146 5.1 2.6

aProgress is defined as the percent in 1950 divided by the percent in

1960. In the case of retardation the larger the ratio the greater

the progrss. In the case of acceleration the smaller the ratio the

greater the progress.

Source: 1950: Eleanor H. Bernert, America's Children (New York: John

Wiley 8 Sons, 1958), p. 171, Table E—3.

1960: James D. Cowhig, Age—Grade School Progress pf_Earm and

Nonfarm Youth: 1960, Dept. of Agri., Agri. Econ. Report

No. 40 (ERS), August 1963, pp. 13—14, Tables 10, ll.

  

 

acceleration only 75 per cent of the urban figure. The relative improve—

ment between 1950 and 1960, however, was much greater in the rural—farm
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sector. Acceleration dropped in the urban sector while in the rural-

farm it was maintained. The relative decline in retardation percentage 1

was more than 30 per cent larger in the rural—farm.sector than in the

urban sector.

Another measure of perfbrmance is the rate of dropouts. It is

recognized that values and aspirations have influence on the rate of

dropout, but it cannot account fOr the whole difference. The sChool

dropout rate for 18 and 19 year—olds in rural areas was 33.4 per cent

compared with 25.8 per cent for central cities and 23.7 per cent fOr

all urban areas. Further, while almost half of the urban dropouts

completed 10 grades, only 29.8 per cent of the farm dropouts reached

this level.1

A third measure of quality is the length of school—year. In

1959—60 a school—year meant 171 school—days in Vermont, but only 149

days in Mississippi.2

The low quality of rural schooling is indicated also by Folkman's

study of rural and urban students entering Iowa State University.3 In

the fall of 1955 rural students had twice as many deficiencies as urban

students. The proportion who graduated with special honors also differed

markedly, 3.3 per cent compared to 6 per cent, respectively.

1U. S. ,Dept. of Agri. (ERS), Rural People_in the American

Economy, Agri. Econ. Report 101 (Oct.1966), p. 21.

sz. W. Schultz, "Underinvestment in the Quality of SChooling:

The Rural FarmlAreas," Increasing Understanding of Public Problems and

Policies: 1964, (Chicago: Farm Foundation, 1964),p.16.

3William S. Folkman, Progress of Rural and Urban Students
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Assuning that a correlation exists between the salary a teacher

receives and his relative expertise, the relative ability reflected by

the level of salary of rural teachers is low. According to Schultz's

presentation, the average annual salary of instructional staff in the

101 most rural counties in 1955-56 was $2,933, while the average annual

salary in the three highest states in the United States was almost twice

that amount——$5,092.l

School size is also assumed to be related to quality of educa—

tion. In 1961—62 there were an estimated 13,000 one—teacher schools,

nearly all of them rural. For high schools, approximately 71 per cent

of the small high schools (fewer than 300 pupils) in 1958-59 were in

communities of fewer than.2,500 people.2

One of the very few studies of the relation between sChool size

and quality of education is Wbodbanfls.3 Measuring the "Breadth of Edu—

cational Opportunity" in terms of units of educational opportunity,

which reflect the variability of subjects offered and the amount of

special and adninistrative services employing trained staff members,4

Woodham found a high correlation (.73—.81) between the size of secondary

schools and the number of units of educational opportunity provided.5

lr. w. Sdhultz, 92, 923:: p. 20.

2Rural People in the American Economy, op, cit., pp. 21—22.

3William Jesse Woodhanu Jr., "The Relationship Between the Size

of Secondary Schools, the Per Pupil Cost, and the Breadth of Educa-

tional Opportunity,” (Unpublished Ph.D. Thesis, University of Florida,

1951).

uIbid., pp. 71—72.

51bid., p. 80—8u.  
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Further, although the unit of educational opportunity was primarily

designed to measure the quantity of educational opportunity, there are

indications that it is also associated with quality. The correlation

between the number of units of educational opportunity and the per—

centage of teachers having five or more years of college training was

between .68 and .75.1 A similar relationship was found between the

number of units of educational opportunity and the scores made on the

Florida Statewide High School Twelfth Grade Testing Program.2 Thus,

the size of a secondary school is strongly related, on the average, to

the quality of education it provides.

Optimally one would want a measure of the size of school in

which a person was educated and the area in which this school was located.

However, the data available provides only the place of residence in

which a person was residing at the time the Census was taken. From

the answers to the question on "Place of birth" it appears that 70 per

cent of the population of the United States were living in 1960 in the

sane state in which they were born.3 If the population of the United

States behaved similarly with respect to "type of place," the interaction

variables ”Type of Place and Education" can be expected to reflect some

of the difference in the quality of education.

lIbid., p. 94.

21bid., pp. gu—gs.

3U. S. Censuses of Population and Housing: 1960 (1/l,000

1/10,000), 92, cit., p. 96 (Item 20, Code 0).

 

 

 



 

 
 



 

CHAPTER VII

Earning—Capacity FUmction: Empirical Results

Introduction

The previous chapters have outlined the reasons for this study

and especially for the need of an estinate of peoples' earning—capacity,

as a proxy for their opportunity costs. The methods to be used, the

variables which are believed to affect earning—capacity, and several

limitations were also discussed. In this chapter the empirical re—

sults of the various regression will be presented and analyzed.

A few general notes regarding the order of presentation and

several technical issues, are appropriate at the outset of the chapter.

General Notes

The proportion of variance in "Total Earnings” explained by the

variables included in this study is larger than the explained portion

in previous studies. The study by Morgan et_al.l explained approximately

34 per cent of hourly earnings of Spending Units heads, while one of the

regressions of this study explains almost 47 per cent of the variance

in ”Total Earnings" of all the population 14 years old and over having

non-zero earnings. Even after deleting "Occupation," "Industry," and

several other topic—groups the R2 remains more than 20 per cent higher.

However, as was expected the absolute size of the R2 is still low.

1J. N. Morgan, M. H. David, w. J. Cohen, and H. E. Brazer, 92.

cit., p. 48.
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Technical, and especially tine, linitation prevented further examination,

although it is believed that the sources of data on which this study

was based can yield more information than is reported here. Inclusion

of additional, or different proxy variables, or different aggregation

of the available data is believed to reveal fUrther information.

The Regressions: Table VII-l presents, in brief, four regressions

out of several more that were run. Regressions Arl to Ar3 were only

trial runs, and the runs following Ar7 did not prove to add significantly

to the information contained in the four reported.

Regression Ar4 is an all inclusive one. It contains all the 126

variables which have been described in preceding chapters. Because of

its inclusiveness the fo1lowing discussion of the various topic—groups

will utilize the actual coefficients of A—4 to demonstrate several

points. Throughout the analysis, unless explicitly referred to, the

coefficients reported are those of regression A44. Whenever the pattern

of the coefficients of single variables within topic—groups changes from

one regression to another it will be explicitly mentioned.

Several topic—groups in A—4 contributed insignificantly to the

R2 of the regression; others were of an inconclusive nature since it

c:ould not be decided if they are indicative or causative. The topic—

groups referred to above were: ”Other Income," "Type of Place and

Education," "Sex and Race and Education," and "Associate's Education."

The above plus "Occupation" were deleted in constructing regression A45.

The difference between Ass and Ar7 is only the deletion of

"Industry" in the latter, to enable an examination of the effects

"Industry" exerts on other factors.

Ar6 is a non—interaction regression that was run to measure the
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effect interaction has on the R2 of the regression and on the individual

coefficients.

The decision regarding which of the regression should be utilized

as the_Earnings-Capacity functions is left fOr fUture users, since it

depends on the accuracy wanted, the available data, and the limitation

of resources. It is suggested, however, that unless further study will

indicate that one's occupation is related to his labor capacity, regression

A—4 should not be used in a predictive capacity. If an estimate of the

industrial "mix" of the probable area of migration is available, regres—

sion A—S could be utilized and yield more information than Ar7.

A complete description of the four regressions reported can be

found in the Appendix to this study.

Multicollinearity: Correlation among the independent variables

is referred to as multicollinearity. When multicollinearity is present

the variance of the estimated coefficients increase, and it is difficult

to get significant coefficients. Since almost all the variables used

in this study are in the dummy—variable form, the degree of correlation

among the independent variables could not be calculated. The extent of

multicollinearity could therefore be assessed only intuitively by ex—

amining the effect on specific parameters of the elimination of specific

topic-groups. There is no doubt that multicollinearity is present,

especially between the srnple topic groups and the interaction ones,

but since it did not affect the significance of any topic—group its

effects were not considered as important.

When multicollinearity exists and some variables are deleted

the estinated coefficients of remaining correlated variables will be

biased. The estinated coefficient for a given variable will include,
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Table VII—l. Topic—groups Included (+), and Excluded (—), in the

Various Regressions Reported.a

Re ssion A44 Aw5 Ar7 Ar6

Topic—groups

Constant

Other Income

Type of Place

Age

Sex

Race

Relation to Head of Family

Education

Occupation

Worker Class

Education and Age

Education and Sex

Education and Race

Sex and Age

Race and Age

Sex and Race

Sex and Relation to Head

Industry

Size of SMSA

Type of Place and Education

Sex 8 Race 8 Education

Associate's Education

Region

+ + +

+
+

+
+

+
+

I

+
+

+
+
+
+

I

+
+

+
+

+
+

I
I

+
+

+
+

+
+
+

+
+
+

I

+
+

+
+
+

+
+
+

I

I

I
I

I

I
I

I
+

I

I
I

I
+
+

I

+
+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+
+

+
+

+
+

+

+

R2 .4659 .4457 .4286 .4015

Number of Topic—groups 23 18 17 11

Number of Variables 126 92 78 39

 

aA complete description of the regressions reported can be found in

the Appendix to this study.

beside what it is designed to estimate, part of the effects due to a

deleted but correlated variable. Since the purpose of this study was

primarily to estimate opportunity—costs as a total rather than individual

parameters, this limitation was not crucial.
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The Topic—Groups

As mentioned earlier all reported coefficients will be those of

regression Ar”, unless explicitly specified to the contrary.

Although all topic-groups were significant, single variables

within topic—groups were insignificant at times. Due to difficulties

in comparison and interpretation, in case single variables rather than

whole topic—groups were deleted, it was decided not to delete single

variables even though they were insignificant.

The discussion of the empirical results will take the following

pattern: (1) A general discussion of the top—group under consideration.

(2) The effect that deleting various topic—groups, in the given regres—

sion, has on the coefficients of the topic—group under consideration.

(3) The effects that the deletion of the topic—group analyzed has on

the coefficients of various topic—groups.

Unless otherwise specified, the deletion of topic—groups was

done one at a time with all other topic—groups included in the regression

held constant. The deletions were not intended as new regressions, but

rather as a tool to test the significance of the various topic-groups.

Therefore, and because of space limitation only the "parent" regression

are reported. Through the discussion, whenever it was deemed necessary

coefficients for the deleted runs are also reported.

Single variables which were insignificant at the .10 level and

were retained since their topic—group was significant are indicated in

the Appendix by a gray coveruline.

The order in which the topic—groups will be discussed is not

that reported in Table VII-l, but rather a subject—oriented one. Related

topic—groups, such as: "Type of Place," "Size of SMSA," and "Region"  
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will be discussed successively. The same will be done regarding single

and interaction topic groups.

Constant: The nature of the constant term.in a dummy—variables

regression was explained in Chapter VI. The absolute magnitudes of

the constant term in the various regressions were from $1759, when

"Industry" was deleted (A77) to $2954 when all interaction variables

were deleted (A—6). It is believed that the effect which the deletion

of "Industry" has on the Worker Class topic—group causes the reduction

in the constant term.

Other Income: From the outset of the trial runs of the model

it becane obvious that this topic—group (one variable) although sig—

nificant at the .02 level does not contribute to the reliability of the

regression (the R2 increases by deleting it). Further, it has the

lowest coefficient and also the lowest beta weight. It was decided to

delete this topic—group from all the regressions following Ar4.

Type of Place: The expected correlation with "Region" were

detected. However, the correlation with "Occupation" and ”Industry"

topic—groups is of particular interest.

In regression A—4, which includes "Occupation" and "Industry,"

the earnings associated with a rural-nonfarm residence are significantly

lower than those associated with rural—farm residence. The coefficient

of urban (inside places)——"Urban"——is insignificant while urban (out—

side places)——residence "Urban Out"-—is associated with higher earnings

than rural—farm. However, the deletion of "Occupation” raises the

coefficient of "Rural—nonfinn" by 29 per cent, yields a significant co—

efficient fOr "Urban" and raises the coefficient of ”Urban Out" by 65

per cent. Deleting "Industry," while retaining "Occupation," leaves  
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the coefficient of "Urban" still insignificant and increases the other

coefficients far less than in the case of deleting "Occupation."

Regression Ar5, which does not include the topic—group "Occupa—

tion" reveals sinilar characteristics to those of Ar4 after the deletion

of "Occupation": all the coefficients are significant, but larger than

in Ar4 because of the deletion of the interaction topic—group "Type of

Place and Education." However, the deletion of "Industry," in re—

gression Ar7, renders the coefficient of "Rural-nonfarm" insignificant

and doubles the coefficients of the other variables. Regression.A—6

presents the same features. A sunnary of the coefficients of the

various regressions and deletions follows:

Regressions Ar4 Ar7

”Occupation" ”Industry”

Undeleted

Variables Deleted Deleted

Rural—nonfarm —l70 —122 0

Urban 0 91 231

Urban Out 94 155 302

The correlation between "Type of Place" and "Occupation," or

"Industry,” is interesting on two accounts. First, it indicates that

a short—distance move of farm.people might in several cases hinder

their earnings opportunity. This conclusion is supported by a recent

case study of migration patterns in Beech Creek, eastern Kentucky.l

1Harry K. Schwarzweller and James S. Brown, "Social Class Origings,

Rural—Urban Migration, and Economic Life Chances: A Case Study," Rural

Sociology, XXXII (March, 1967), pp. 5—19.  
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The authors of the study state:

In 1961, when the follow—up survey was made, of the 271 per—

sons in the study population, about 60 per cent were residing

in areas outside eastern Kentucky, about 25 per cent in the

original Beech Creek neighborhoods, and the remainder, 15 per

cent, in a small town or neighborhoods adjacent to Beech creek.

The latter, for the most part, were pirsons from intermediate

or low—class families in Beech Creek.

Second, the correlation sheds light on the phenomenon found by

Hathaway2 and Bryand3 that, although earnings are negatively correlated

to distance from urban—industrial development centers, the hypothesis

that the performance of the existing economic systems is also negatively

correlated to proximity to urban centersLI is not born out.5 The results

of this study support Hathaway's suggestion that:

It appears that the main result of urban-industrial develop—

ment is not so much to change the relative income differentials

mrre favorable to farmers but to change the occupational "mix"

[and the industrial one] or distribution in favor of higher

paying occupations.6

A fUIther investigation into the distribution of specific occupa—

tions among specific industries, and the distribution of industries over

the various residence areas would appear very fruitful.

Size of SMSA: In all regressions, regardless of which topic—

groups were included, the coefficient of the variable "Standard Metro—

politan Statistical Areas of 100,000 persons and less" was not significantly

lIbid., p. 8.

2Dale E. Hathaway, ”Urban—Industrial Development and Income Dif—

ferentials Between Occupations," 9: Farm Econ., XLVI (Feb., 1964), pp.

56-66.

3Wilford Keith Bryant, ”An Analysis of Inter-Community Income

Differentials in Agriculture in the United States" (Unpublished Ph.D.

thesis, Dept. oprgri. Econ., Michigan State University, 1963).

1+T. W. Schultz, "Reflections on Poverty within Agriculture," g.

Political Econ., LVIII (Feb., 1950), pp. l—15.

 
 

 

SD. E. Hathaway, op: cit), p. 60-65.

51bid., p. 66.
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different from.zero, which implies that this size of SMSA is not associ—

ated with earnings higher than areas outside a SMSA. This supports

again the hypothesis of the need for a relatively long—distance migra—

tion to enhance rural peoples' earnings. All the regressions confirm

also the observation that earnings in SMSAs having between 100,000 and

1,000,000 people is higher than earnings in SMSAs having 1,000,000 and

more persons, with the differences ranging from 40 to 120 percent.

Deletion of topic—groups such as "Occupation," "Industry," and

"Age," did not affect the coefficients of the SMSA topic—group sub—

stantially in any of the regressions. However, in regression A—6, which

excludes all interaction variables, the deletion of "Education" in—

creased the gap between the intermediate and the large SMSAs by more

than 50 per cent (the difference increased from 120 to 189 per cent),

mainly by increasing the coefficient of the SMSAs with 100,000 to

1,000,000 people (the coefficient was raised from 243 to 306 dollars,

or by more than 25 per cent). This indicates, at least, a partial ex-

planation for the difference between the various SMSA, namely that the

smaller SMSAs have a higher proportion of people with higher levels of

education, or that education is valued in these SMSAs relatively more.

Second, it indicates, indirectly, the effect of education on earnings.

A similar relation has been found between "Education" and "Type of

Place" (in regression A—6), however, it was not so profound. The

effect of deleting the topic—group "Type of Place" did not indicate a

high correlation with the SMSA topic-group. The relatively low cor—

relation of "Occupation," or "Industry" with "Size of SMSA" cast doubt

on the hypothesis that the larger the SMSA the greater, on the average,

the occupational opportunities. It may well be that the situation in  
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1960 was such that internal growth and past migration increased the

supply of labor to larger SMSAs at a higher rate than to smaller SMSAs.

The effect of differences in the general level of prices in the various

SMSAs could not be measured, however, the observed gap between the

earnings in the various categories of SMSAs is larger than What could

be expected to be explained by price—level differentials.

Region: The coefficient of the topic-group "Region," which

includes only one variable, decreased in absolute size and in importance

(Beta weight) with successive deletion of topic—groups. This may in—

dicate that the difference in earnings in 1960 between the South and

other regions of the United States is associated not with a specific

inherent characteristic of the South but with a different "mix" of

characteristics, the same characteristics which can be found elsewhere

in the United States.

"Race" is correlated with "Region," and the deletion of "Race"

in each of the regressions, increases the coefficient of "Region,"

indicating the increase in the difference between earning in the South

and elsewhere on account of the South's larger Nonwhite population.

The deletion of "Size of SMSA" has a much larger effect which increases

the gap between the South and the other regions in the United States

by 17 to 22 per cent, depending on the specific regression. It appears

that the prominence in the South of very small SMSAs explains the

direction of the observed effect. The deletion of "Occupation," or

"Industry," has an effect on the coefficient of "Region” of the same

magnitude, but in an opposite direction. The deletion of "Occupation"

reduces the gap in earnings between the South and the other regions by

6 per cent, While the deletion of "Industry” increases it by the same

 
 



 

 

 

 



 
amount. One can only speculate what the explanation might be, even

though earlier results might help a little. The deletion of ”Occupa-

tion" renders significance to the coefficient of the variable "Urban"

and increases the coefficient of the variable ”Rural—nonfarm.” If

the predominant residence areas in the South are rural and urban (in-

side places) the above might explain part of the reduction in the earn-

ings gap associated with deleting "Occupation." Similarly, the dele—

tion of the topic—group "Industry" leaves the coefficient of the vari—

able "Rural—nonfarm“ insignificant and mainly increases the coefficient

of the variable "Urban Out." If the proportion of the residence areas

urban (outside places) is substantially larger in regions other than

the South this can explain, in part, why the earnings gap between the

South and elsewhere increased by deleting "Industry."

Aggy The expected inverted U—shape fUnction was observed in

the estimated coefficients. The prime age, as far as ”Total Earnings"

is concerned, was found to be between 45-54 years of age, with the age

Vgroup 35-44 year old following very closely. Only in one case——in re—

gression Ar6, which excludes interaction variables—-has the age group

35-44 years of age a larger coefficient than the 45—54 year old age-

, group.

In all the regressions the lowest coefficients were for those

who were 65 and over years of age (this pattern changes only when edu—

cational variables are deleted). The second lowest earners observed

were the 18—24 year old group. The low earning capacity of elderly

people was expected and can be explained by reduction in productivity,

restrictions in employment, etc. However, as will be emphasized later,

higher education more than compensates the disadvantages of old age.
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When interaction variables are excluded (regression Ar6) the negative

difference in earnings of the older group increases almost two fold

(from —689 to —1067), which beares on the opportunity—cost of elderly

farmers who usually have low levels of educational attainments.

The negative coefficient for the 18—24 year old group, which

was not expected, might indicate the higher rates of unemployment among

new entrants to the labor force. However, it is more likely that the

lower earnings of the 18—24 year old group, relative to the 14-17 year

old group, indicate that the latter group have a higher proportion of

full—time employees than the former one. The l4—l7 year old group

(having non—zero”Total Earnings") includes the school drop—outs, those

that because various reasons have to work, even if they still study,

and is affected by the relative higher earnings Opportunities of younger

non—whites which have relatively more full—time employees.

Deletion of the topic-group "Education" decreases the difference

among the age—groups discussed, resulting in higher indicated wages

and salaries for the 18—24 year old presumably because of their higher

educational attainment. However, the deletion of the topic-groups

”Education and Age" or "Race and Age,” increases the observed difference

in earnings between the 14-17 year old and the 18-24 year old, sub—

stantially. This indicates first a higher proportion of part—time

earners in the 18—24 year old group because of continued study (see the

coefficient of the topic—group "Education and Age") and second, the

relative deteriorating earnings opportunities of non—whites in the

intermediate age groups (see the coefficients of the topic—group "Race

and Age").

 

 
 



  

 

 



 
Sex: As expected, it was observed in all regressions that being

a female reduces the relative earnings opportunities. Whether this is

a result of sex discrimination, or one's own decision (kind and length

of work, etc.) was impossible to determine. For the purpose of this

study, however, the important issue is that a difference was observed

and any female outmigrating from the farm.to urban employment would be

affected by it. Even though the present study is not suitable for

examining the issue of sex discrimination, there are several observa—

tions whiCh might have relevance. It was observed in regressions

reported in the Appendix, that the deletion of the topic—group "Occupa—

tion,” or "Industry," or both, increases considerably the negative co-

efficient associated with being a "female," with "Industry" having the

more pronounced effect. This might indicate that there exists some

occupational and industrial selectivity to the disadvantage of women.

A very high intercorrelation was observed between the topic-

groups "Relation to Head of Family" and "Sex and Race" and the topic—

group "Sex." The deletion in Ar4, of "Relation to Head of Family" in—

creases the negative coefficient of "Female" by almost 33 per cent.

This effect was expected-—since the variable "Female" in this case also

incorporates part of the effects of not being a head of family. The

deletion of "Sex and Race" increases the negative coefficient of "Female"

by 66 per cent, an indication that although nonwhite females earn more

than nonwhite males (Sex and Race” has positive coefficient), they also

were discriminated against.

Intercorrelation also exists between the variable "Sex" (X12)

and several other variables, as was observed by deleting "Sex." The

main effects are on other sex interaction variables, but also on the
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topic—group VAge." It is interesting to note the different effects on

VAge" in the various regressions reported. In regressions Ae4, Ar5 and

Ar7 the deletion of the variable "Sex" affects especially the sex inter—

action variables, while stressing the male influence in the ”Age" topic—

group. The estimated coefficients of younger people (18—24, 25—34,

35—44, 45—54) increases, while the coefficients of the older persons

(55—64, 65+) decreases further. In regression Ae6, on the other hand,

since sex interaction variables are missing, the effect of deleting

"Sex" on the topic-group "Age" is different. The incorporation of the

female influence is obvious: 18—24 year old have a smaller negative

coefficient, and the 65 and over year old group has a 20 per cent in—

crease in its negative coefficient. Especially interesting is the

considerable decline in the amplitude of the function: the prime ages

(35—44, 45—54) have coefficients of 932 and 872, respectively, compared

with coefficients of 1110 and 1155, respectively, in regression A—7

where interaction variables are included.

The coefficient for the variable "Head of Family" (X14) declines

substantially when the ”Sex" variable is deleted, since it incorporates

the effects of female heads of family.

The changes in the coefficients of the different occupational—

groups reflects the distribution of women among the various occupations.

The negative coefficient of "Farmers" declines, which indicates a

lower rate of participation of women in this occupational—group, or a

higher rate of relative productivity the "Farmers" occupations. A

substantial decline in the coefficient of "private Household" occupa—

tions indicates the high proportion of women in those occupations.



 

 
 



 
The deletion of the variable "Sex" (X12) decreases the co-

efficients of the topic—group "Sex and Education" except for variable

X57 (Females having 4+ years of college) which increases, perhaps re—

flecting the relative higher earning of elderly women (See X78 females

65+ year old. A similar reduction in all the coefficients has been

observed in the topic—group. "Sex and Age.” The coefficients of the

topic—group "Sex + Race + Education" have a much steeper function when

"Sex" is deleted. The coefficients of variables designating nonwhite

females with low levels of education (Xllg — X121) decline drastically

while the coefficients of variables indicating nonwhite females with

high levels of education increase substantially. This supports the

indication that the effect of education on earnings of nonWhite women

is different than the effect on nonwhite males, or on white females.

Another indication to the difference in earnings of white and nonwhite

females, is the change in the coefficient of the variable "Sex and Race"

(X85) when "Sex" is being deleted. The coefficient of the fOImer almost

doubles in an effort to maintain the previous relative advantage, come

pared to males, of nonwhite females over white females.

Sex and Age: The major reason for including this interaction

topic—group in the estimation of earning—capacity was to examine if age

has the same effect on male and female. The estimated coefficients in

all the regressions indicate that the female—age earning cycle is

different from the male one.

While males 18—24 year old have a negative coefficient, indica—

ting that they earn less than the 14—17 year old group, the parallel

female age—group has a positive coefficient, indicating that they earn

more than the omitted age-group (14—17 year old), and even more than
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the parallel male group. The coefficients of the age—group variables

X7 to X10 (25—34, 35—44, 45—54, 55—64 year old) are positive, with a

peak at the 45—54 year old group (X9), but the parallel female—age

variables (X74 to X77) have negative coefficients, with the larger

negative coefficient being for the 35—44 year old group. The coeffic—

ient for the 65 and over age—group (X11) is negative (—689 in regres—

sion Ar”), but when interaction with sex is tested (X78) it yields a

positive coefficient (+592 in Ae4). Combining the effects of the topic—

_groups HAge” and "Sex and Age," in the case of Ar4 for example, results

in the following coefficients for females: +136; +207; +542; +718;

+495; +97, in the order of the respective_age—groups. It is obvious

therefore that age affects women's earnings much less than male's

earnings.

The effects on ”Sex and Age" of deleting the variable "Sex"

were discussed earlier. The deletion of the topic—group TAge" affects

the coefficients of "Sex and Age" only slightly. The deletion of X1”,

"Head of Family," steepens the "Sex and Age" function corresponding to

the steepening of the ”Age” coefficients.

The deletion of the topic—group "Sex and Age" increases the co—

efficient fOr the variable "Head of Family," possibly because it incor—

porates the influence of a Larger proportion of older females who are

heads of family. The deletion of "Sex and Age" has the same effect on

the topic-group "Age" as has the deletion of ”Sex”——it steepens the

age function. The coefficients of the topic—group "Sex and Education"

(X63 — X67) are also affected by the deletion of "Sex and.Age." Females

with lower educational attainments have an increased earnings coefficient,

after the deletion while the coefficients for the higher levels of
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educational attainnents (X55 and X67) decrease substantially. The reason

might be that among the younger generations of women, a relatively

larger proportion have attained higher levels of education.

Race: The results of the various regressions assert once again
 

that in 1960 race discrimination existed in the United States. The

correlation between the race variable (X13) and the topic—group "Educa—

tion" is negligible, which indicates that the lower earnings—opportunity

of nonwhites in the United States of 1960 was not caused solely by lower

educational attainments. The discrimination can also be seen through

the effect of deleting the topic—groups ”Industry," or "Occupation" on

the coefficient of the race variable (X13). Deletion of "Industry” in—

creases the negative coefficient of ”Nonwhite" by approximately 7 per

cent, while the deletion of "Occupation" increases its negative co—

efficient by almost 23 per cent. This indicates that nonwhites tend

to be employed in the lower earning occupations.

Another expected effect was the increase in the negative coeffic—

ient of ”Nonwhite" when "Region" (namely: Other than South) was deleted.

This reflects the relatively larger proportion of nonwhites in the South.

The deletion of any of the race interaction topic—groups increases the

negative coefficient of "Race" proper, which is obvious upon comparing

the various regressions presented. The deletion of the topic-groups

"Sex," or "Age" decreases the negative coefficient of "Nonwhite," mani—

festing the relative advantage of nonwhite females, and young nonwhites.

The deletion of the race variable "Nonwhite," decreases almost

all the coefficients of the topic—group “Age," except for the co—

efficients of the age—groups 55—64 and 65+ year old, reflecting the

relative higher earnings of older nonwhites. The topic—group "Education"
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is also affected by the deletion of race proper. In regression Aru,

the deletion of the topic—group "Race" (X13) yields a significant and

negative coefficients for the "Elementary" (X15) and "l—3 Years of High

School" (X16) levels of education. The coefficient fer "4 Years of

High School" decreases by almost 25 per cent, while the coefficients

for the college levels of education (X18 and X19) increase by 21 and

US per cent, respectively. The decline in the coefficients of the

low levels of education compound with the increase in the coefficients

of the higher levels may manifest the lower proportion of Nonwhites

attaining, in 1960, higher levels of education.

The effect of deleting ”Race” on "Race and Education" was not

expected. Before the deletion, the coefficients of "Race and Education”

indicate that attaining high school education, or l—3 years in college

do not increase Nonwhites' earnings (the coefficients of X69 to X71

were not significantly different from zero even at the .10 level).

FUrther, it has been indicated that Nonwhites with elementary education

(X68) fare better than Whites having the smae level of education, and

'that Nonwhites with H and more years of college (X72) fare relatively

worse than Whites. After the deletion of "Race” the coefficients of

the variables X68and X72, which were significantly different from zero

before, became insignificant, while the coefficients of the "High School"

through "l—3 Years of College" (X69 — X71) became significant. Further,

the observed trend of the significant coefficients (in A—H) was that

education increases the relative earning capacity of Nonwhites. The

conclusion, however, seems to be that the relations between Race and

Education are much more complicated than expected and deserve further

study.
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Race and Age: Similar to the topic-group "Sex and Age," this

topic-group indicates that the age—earning cycle of Nonwhites is dif—

ferent from Whites. The coefficients of the youngest Nonwhite age—

gxoup (Xlg = l8—24 year old) and the oldest (XSH = 65+ year old) are

positive, as opposed to the parallel negative coefficients in the "Age"

topic—group. The coefficients of the intermediate Nonwhite_age—groups

(X80 to X83) are negative, while the parallel coefficients in the "Age"

topic—group are positive. The combined effects of "Age" and "Race and

Age" on the earnings capacity of Nonwhites is reflected in the follow—

ing coefficients (according to regression A74) -56; +301; +798; +585;

—461, in the respective age—groups order. The main differences are:

the relative advantage of young and old Nonwhites; the relative dis—

advantage at the intermediate ages; and the reduced amplitude which

reaches its peak earlier-—at the 35—44 year old age—group. The decline

in the amplitude is between 20 and #5 per cent.

As expected, the deletion of the topic—group "Nonwhite" (Race)

reduces the coefficients of "Race and Age" to incorporate the general

race discrinination. Deleting the topic—group "Sex" (X12) decreases

somewhat the coefficient of Nonwhites of l8—2M years of age, increases

the coefficients of the variables designating Nonwhites of 25—34, 35-4”,

and 45—54 years of age, and leaves unchanged the coefficients of the

remaining two age—groups. This might indicate the role that the Non—

white females have in increasing the relative earnings of Nonwhite

people of various ages. It seems that Nonwhite women of 25—5H years

of age have higher earnings opportunities than Nonwhite males.

The deletion of the "Age" topic—group emphasizes once again

the different effect_age has on White and Nonwhite people. The relative
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advantage of young and older NOnwhite over White people of similar age

is very substantial. After deleting VAge" the coefficient fer Nonwhites

of the age 18-24 year old indicates that they can earn approximately

#24 dollars more annually than Whites of the same age having similar

characteristics. The advantage of older Nonwhite people is even greater

——the difference is 971 dollars annually. However, Nonwhite people of

the ages 25—6” are at comparable disadvantage ranging between 175 to 49”

dollars annually. Similar effects were observed when the topic—group

"Education and Age" was deleted.

The deletion of the topic—group "Race and Age" has an unexpected

effect on the coefficients of the "Age" topic—group. The age—earnings

function becomes much steeper and the peak increases considerably. It

appears that the earning function compensates White people for the

absence of the negative coefficients of the race—age variables. Other

race interaction variables are affected only slightly by the deletion

of the "Race and Age" topic—group, and in the expected direction.

Sex and Race: The relationships between this interaction top—

group and the topic—groups "Sex” and "Race" were discussed earlier.

It should be noted again that there exists a sex-race effect indicating

that Nonwhite females have higher earnings opportunities than Nonwhite

males. This advantage is highly correlated with other characteristics,

such as educational attainnent and industrial employment. In the

regressions presented, one observes the decline in the "Sex + Race"

coefficient fnmn regression ArH to Ar7. But, while the decline from

Aru to Ar5 is associated with the deletion of the topic—group "Sex +

Race + Education," and is observed also in regression A—u when the same

topic-group is deleted, the decline from.ArS to A—7 is associated with  
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the deletion of the topic-group "Industry." However, the deletion of

"Industry" when "Sex + Race + Education" is included (in ArH) does not

affect the coefficient of "Sex and Race."

The deletion of "Sex and Race" completely changes the pattern

of the "Sex + Race + Education" coefficients. Instead of indicating a

growing importance of education for Nonwhite females the pattern becomes

undecisive. The coefficients fer the variables reflecting elementary

education, l—3 years of high school, and 4 years of high school (X119 —

X121), which were negative in a declining absolute order, change after

the deletion of "Sex and Race," to be positive and similar in size.

The coefficient for Nonwhite females with 4+ years of college (X123)

becomes negative, instead of it being positive before the deletion of

"Sex and Race." A simple explanation is impossible because of the

complexity of the relation between the three basic topic—groups involved:

sex, race, and education. However, it appears that the major inter—

actions are between sex and education rather than between race and

education.

The effect of deleting "Sex and Race” on the coefficients for

"Industry" is becoming obvious only in regression A—5, in which the

major change is the increase in the coefficient for "Private Household

Workers" indicating a high proportion of Nonwhite females in this in—

dustry. However, the coefficient for "Private Household" is negative,

even after the deletion of "Sex and Race" which explains why the "Sex

and Race" coefficient decreases when "Industry" is deleted.

Relation to Head of Family: The estimated coefficient for the

variable ”Head of Family" indicates that head of families have a higher

opportunity to earn, apart from.other characteristics associated
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usually with head of family. The explanation might be motivations,

length of tine enployed, etc. The coefficient increases from regres—

ision Ayn to ArB reflecting intercorrelation with the variables being

deleted.

As expected there exists a high correlation between this vari—

able and "Sex," the deletion of which increases the coefficient for

"Head of Family" substantially. The deletion of the topic—group “Age"

also increases the coefficient of ”Head of Family" indicating that a

higher proportion of head of families are of the more productive_ages.

A further increase in the coefficient is observed when the topic—group

"Sex and Age" is deleted. It is interesting to observe that the core

relation between "Head of Family" and the interaction variable "Sex

and Head of Family” is rather small. Deletion of the latter increases

the former (in.A—H) by only 2 per cent.

The deletion of the variable "Head of Family" supports the as—

sumption, stated earlier, that heads of families are concentrated in

the nrxe productive ages. Accordingly the coefficients of the topic—

, group "Age" for the age-groups 18—24, 25—3H year old decrease after the

deletion, while the other age—groups yield higher coefficients. Again

as expected, the coefficient of "Female" declines substantially when the

relation to the head of fanily is excluded. The coefficients of the

topic-group "Education" were modulated by the deletion of ”Head of

Family," perhaps reflecting the effect of being a head of family on

earnings.

Sex and Relation to Head of Family: As indicated earlier, the

correlation between this topic—group and "Head of Family" was observed

to be low. It is significant therefbre to observe that although females  
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heads of families have lower estimated earnings than males heads of

families, they still earn more than women who are not heads of families.

This supports the conclusion that the effect of being a head of family

on earnings is one of motivation, especially if necessity is viewed

as part of motivation. It is also interesting to note that the net

effect on earning of a female head of family does not change through

the various regressions and ranges between 132 and l39 dollars annually.

The interactions between the discussed variables and other vari—

ables have the same pattern as those of the variable "Head of Family."

Education: The changes in the estimated coefficients for this

topic—group in the various regressions indicates several patterns. Two

Hajor observations are immediately obvious. First, the coefficients

of X15 and X15 (Elementary education, and l—3 years of High School),

which are insignificant in A—4 become significant in Ar5 and the follow—

ing regressions, which exclude ”Occupation." Second, the coefficient

of X19 (4+ years of College) is either negative (Ar4), or insignificant

(ArS, and.Ar7), and becomes positive only in A—6 (which excludes inter—

action variables).

However, the major factor affecting the coefficients for "Educa—

tion" is not "Occupation," as might appear from examining the reported

regressions, but ”Age" and "Education and Age." The deletion of "Occupa—

tion," in Ar4, renders significance to the coefficients for "Elementary"

and "l—3 years of High School" variables (X15 and X16) but decreases the

level of significance of the coefficient for "4 years of High School"

W17) and leaves the coefficient for "4 years of College" (X19) still

negative. The deletion of "Age," in Ar4, renders the coefficients for

variables X15 to X18 highly significant and the coefficient for X19
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insignificant. The deletion of ”Education and Age", in regression Ar4,

yields coefficients which are the nearest to those presented in A—6.

Apart from other implications the above stresses the importance of the

interaction between "Education” and "Age" and casts doubts on the

possibility of correcting for education, or age, by an additive appro—

ach. A summary of the discussed coefficients follows.

Variables

X15 = Elementary

X16 = H.S. 1—3

Xl7 H.S. 4

Xlg = College 4+

 

Ar4 Ar5 A—7 Ar6

After Deletion of

Undeleted "Edu.+ Undeleted

"Occupation" “Age" Age"

0 —140 —437 —419 —254 —335 —975

0 —135 —460 —300 —152 —185 -489

198 108 —195 0 166 235 59

500 559 1,354 239 623 795 462

—539 —257 0 1,024 0 0 2,258

The negative coefficients fOr the variables reflecting elementary

education, 1—3 years of high sChook, or 4 or more years of college, should

not be interpreted as an indication that those levels of education do

not improve earnings opportunities, but as a reflection on the higher

proportion of part—time workers who still study. In this sense this

topic—group and the topic—group "Education and Age" should be viewed

together. In any case, it is obvious that at least a high-school educa-

tion, or 1—3 years of college education greatly increases earnings

opportunities. For the purpose of this study it does not matter if edu—

cation increases the inherent productivity of labor or is used as a tool

fOr selection, as long as the earnings of labor in the United States is

affected by it.
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The coefficients of "Education" are slightly reduced by the

deletion of "Sex" (X12). The deletion of "Race” affects the coefficients

of "Education" as expected: The coefficients for the "Elementary” through

"H.S. 4" levels of education decrease, while the coefficients for

"College" levels increase. Deleting "Industry" or "Occupation" have

the same effect that of deleting "Race,” while the deletion of "Age"

steepened the function even further.

The deletion of the topic-group "Education” has its major effect

on the topic—group "Education and Age." The deletion increases somewhat

the coefficients of the topic—groups VAge," "Education and Sex," and

"Education and Race."

The effects on the coefficients of "Education and Age” are:

first, the number of insignificant coefficients is reduced greatly;

second, the coefficients associated with elementary education and 1—3

years in high school are decreased and so also is the coefficient assoc—

iated with 4 and more years of college. The coefficients associated with

4 years of high school and 1—3 years of college increase as a result of

the deletion of "Education."

Education and Age: As mentioned in the earlier discussion, this

topic—group and the topic—group "Education" should be viewed together.

The coefficients of this topic—group are believed to reflect several in-

fluences, of which the main ones are: part—time worker, because of

continued study; the number of years in college, over 4, that a person

might have completed; the experience, or length of time, a person en—

joyed at the attained level of education, etc. In the case of the young

age group 18—24 year old, it is obvious that a high proportion of those

who completed l—3 years of high school and more were still studying in
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1960 and therefore had negative coefficients. Of those who completed

only the elementary education, a higher proportion were working full—

time, and have higher earnings than those who had no formal education

at all. Among the 18—24 year old age~group and above those who had

only elementary education either were in school in 1960, or have lower

earnings than those who enter the labor force even earlier. The elemen—

tary education seems to affect this group's earnings only at a very

old age (X53 and X58 = 55—64, and 65+ year old). The conclusion seems

to be that fer earnings purposes low levels of education may be worse

than no education, because of the reduced experience. The same is true

with the high—school levels of education: at lower age one may assume

that a person is still studying, but at the higher age—groups it seems

that the negative coefficient, or the insignificant ones, indicate the

loss of experience, seniority, or perhaps the quality of education.

The breakthrough, comes with the completion of 1—3 years of college,

the coefficient for which becomes positive, and substantially larger,

once "Education" is deleted. Deleting "Education" yields the following

coefficients for ”1—3 years of College": 46, for the 25—34 year old

age group; 414 for those of 35—44 years of age; 392, for the 45—54

year old age—group; 495, for 55—64 year old persons; and O,for people

of 65+ years of age. Those who completed 4 or more years of college

have a similar pattern: the coefficients for the age groups 25—34

year old and up are positive, with the peak at 45-54. The decline with

increased age in the coefficients for similar educational levels may

reflect lower motivation, lower quality of education, or other char-

acteristics correlated with age that reduce the effect of education

(health, for example).
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The Host important observation for this study is the obvious

fact that similar levels of education have different effects on earnings

at different ages.

Education and Sex: The estimated coefficients of this topic—

group indicate that the expectation that education may motivate women

to work more, or earn annually more, was wrong. Higher educated women

may receive higher rates for their work, but on the average they are

motivated to work less, and earn less, than males of the same educa—

tional level. Another possibility might be that sex discimination is

encountered more strongly the higher the educational level of the

females.

The coefficients of ”Education and Sex” are highly correlated

with the topic—group "Sex 8 Race 8 Education," since the deletion of

the latter renders significance to "Education and Sex" coefficients

which were insignificant befbre. However, the pattern of the coeffic—

ients is not changed by the deletion. The previously described pattern

appears even stronger when the topic—group ”Sex and Race" is deleted,

reflecting the negative effect of education on race and the positive

effect of a younger age on Nonwhite females. Similar effects were

observed when "Sex and Age" or "Race and Age" were deleted.

The most profound effect of deleting "Education and Sex" is

on the coefficients for the topic—group "Sex 8 Race 8 Education." The

coefficients for the lower levels of education decrease, but those for

the higher levels increase. This may reflect the specific effect that

education has on Nonwhite females, which is opposite to the effect on

White females. The deletion of "Education and Sex" also affects the

coefficients fer the topic—group "Sex and Age." It decreases the
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coefficients for younger female and increases the coefficient for older

women, which might reflect the relatively lower level of education in

1960 of older women.

Education and Race: This topic—group was included to test the

specific effects of education on the earnings of Nonwhite persons. It

was expected that education might decrease the degree of discrimination.

The results observed in this study do not confirm such expectations.

On the contrary, the observed coefficients indicate that the degree of

discrimination increases with education, or in other words, the dif—

ferences in earnings between White and Nonwhite people increase the

more educated people are. One should not confuse this with the phenome—

non that higher educated Nonwhites earn more than lower educated Non—

whites. The ”Education and Race" topic—group measures the gap_between

the races, which increases with higher educational attainments. The

only level of education in which Nonwhite people fare better than

Whites is the lowest one (X58 = Nonwhite with elementary education),

presumably because a higher proportion of White youngsters are still

studying, or because Nonwhites' seniority and experience caused by early

entrance to full—time work, give them an advantage at this level. How—

ever, when the variable "Race" (X13) is deleted the coefficients of

"Education and Race" present a confused picture. Those coefficients

associated with lower levels of education are still negative or insig—

nificant, but in one regression (A—4) they decline in order, in another

(Ar5), they increase in order and in the last one (Ar7) they decline

and increase. The coefficient associated with 1-3 years of college

(X 1) becomes positive and varies in size. The coefficient associated

7

vvith 4 and more years of college (X ) becomes either insignificant
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(Ar4, ArS), or positive but smaller than X71 (Ar7). One might conclude

therefore that although there are indications that education is not clos—

ing the gap between the races, further clarifications are needed.

The deletion of the topic—group "Age" increases those coeffic-

ients for "Education and Race," which are associated with elementary

education (X58) and with 4 or more years of college (X72). This possibly

reflects the effects of age, which is correlated with education, on Non—

whites earnings (see the discussion of "Race and Age.") The deletion

of the topic—group "Occupation,” in Ar4, affects the coefficients for

"Education and Race." It increases the coefficient associated with

Nonwhite having elementary education, but changes only very slightly

the coefficient for higher education levels. Again, it might be inter4

preted as an indication that education is not helping, at least, to close

the earnings gap between the races. The deletion of "Industry" shows

similar patterns-~it only increases the coefficient for NOnwhites with

low levels of education.

The deletion of the topic—group "Education and Race" decreases

the coefficient fer the 35—44 year olds (X8), in the topic—group WAge,”

as does any deletion of race variable. The coefficient for "Race"

(X13) increases as a result of the deletion of "Education and Race,"

r‘eflecting the relative advantage of education in general. The coeffic—

ient fer the "Elementary Education" variable, in topic—group "Education,"

becomes significant and negative when ”Education and Race" is deleted,

and also the coefficients associated with college education decline.

It is suggested that the decrease of the former indicates the disad—

vantage of White people with low educational attainments relative to

NonWhite persons with similar attainments. The decline of the latter
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reflects supposedly, the comparable disadvantage of Nonwhites having

college education.

Sex 8 Race 8 Education: Earlier discussions mentioned that edu—

cation has a different effect on NonWhite males than on Nonwhite females,

which this topic—groqnnanifests explicitly. While the effect of educa—

tion on Nonwhite people in general indicated an increase in the gap

between the races, the coefficients of this topic—group indicate that

Nonwhite women with higher educational attainments fare relatively better

than White women of similar levels of education. In Ar4 the coefficients

for the topic—group ”Sex + Race + Education" increase from —l71; for

Xllg(Nonwhite females with elementary education), to +383, for X123

(Nonwhite female with 4+ years of college). Apart from the interest in

the phenomenon itself, its implications for the measurement of compar—

able labor should be realized. Not only has education a different

effect on Nonwhite people in general, relative to Whites, but it

affects Nonwhite females differently than Nonwhite males. It becomes

obvious that a simple correction for aggregate characteristics is

bound to introduce biases.

The deletion of the variable "Sex" (X12) steepens the "Sex 8 Race

8 Education" function: the coefficients fer lower levels of education

decline further, while the coefficients for higher levels of education

increase. The deletion of the topic—group "Education and Sex” has a

somewhat weaker effect in the same direction. The effect of deleting

the topic-groups "Sex and Race" was discussed earlier.

The deletion of the topic—group "Sex 8 Race 8 Education" affects

the various coefficients as follows: (1) the coefficient for the sex

variable (X12) declines substantially (2) the deletion emphasises further
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the relative disadvantage of females having high educational attainments

("Education and Sex,") (3) it supports also the observed effect of edu—

cation on race; (4) the coefficient of X85 ("Sex and Race") declines to

reflect the lower earnings of low educational attainment.

1129 of Place and Education: It was expected that this topic—

group would test the differentials in earnings due to the quality of

education, related to the various residence areas, school sizes, etc.

Although the topic—group (as a group) had a significant effect when in—

corporated in regression A—4 (at the .05 level of significance), only

2 of the 15 variables included in this topic-group have significant

coefficients. It was decided therefore to drop this topic—group from

further regressions. However, the significant effect of the group as a

whole indicates the possibility that some other classification of the

single variables included in this topic—group, or an interaction between

"Education" and another variable associated with residence areas may

result in significant coefficients.

Associate's Education: The expectation that the level of earnings

is associated positively with the educational attainments of the associate

person in the family was borne out. However, no further indication of

the line of causation could be interpreted from.the observations of this

study. It remains, therefbre, unclear if this topic-group is a causative

or indicative one, and therefore this topic—group was dIOpped from the

regressions following A—4.

Worker Class: A.very high correlation between this topic—group

and the topic—groups "Occupation" and "Industry" was detected. In

regression Ar4 the insignificant coefficient for the Variable "Salaried"

turns significant and negative when ”Occupation" is deleted. Therefore,

 ‘1 i
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both coefficients (X31 and X32) are significant, but the first negative

in regression Ar5. In insignificant coefficient for "Salaried" is

apparently the result of this variable's high correlation with several

occupational—groups, which employ mostly salaried persons (Multicollin—

earity). The negative coefficient fer "Salaried" becomes positive once

the topic—group "Industry" is deleted, even if "Occupation" is retained.

Why the inclusion of "Industry" causes the coefficient for "Salaried"

to become negative needs fUrther exanination. Although this topic—group

deserves further study, the difference between the coefficients for

"Salaried" and "Self—employed" can be viewed, especially after the deletion

of ”Industry," as the returns to management and self—owned capital.

Occupation: This topic—group was discussed in detail in the

previous chapter. Since it was found that the variables incorporated

in the present estimation of the Earnings—Capacity fUnction bear only

slight relation to the occupation in whiCh one is employed, and since

the literative did not indicate any causative relation between one's

labor capacity and his occupation, it was decided that this topic—group

is an indicative one (rather than causative) and therefore excluded from

the predictive fUnction.

Industry: This topic—group was incorporated to measure net in—

dustrial differentials in earnings and to give sone knowledge of the

possible opportunity—costs a migrant may have, if the industrial "mix”

of the probable place of inmigration is known. Another interesting

observation for the purpose of this study, is the realization that the

"pure" industrial differentials in earnings between agriculture and other

industries which in the past absorbed most farm migrants is smaller than

expected.
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Summary

In summarizing the main features of the earning—capacity functions

estimated, several general characteristics should be emphasized. First,

the proportion of the variance in "Total Earnings" explained by the in—

dependent variables is higher, by mroe than 38 per cent, than the pro—

portions explained in previous studies. Second, no single topic—group

was found to have dominance, but rather a multitude of factors determine

one's earnings. Third, the multitude of human characteristics which

determine earnings interact with each other greatly. A crude measure

of the interaction incorporated in this study is the increase in R2

attributable to interaction variables. The R? of A—6, excluding all

interaction variables and also "Industry," is .3836. The parallel R? in

A—7, Which differs only by inclusion of interaction variables, is .4286,

or an increase of almost 12 per cent.

Importance is attached to the existence of interaction between

factors determining earnings—capacity for two reasons. First, it em—

phasizes the biases introduced by simplified methods of measuring com—

parable labor. Second, it points out that United States farm—labor is

not a homogeneous entity and therefore cannot be analyzed as such. The

proper analysis seems to be that one which deals separately with each

relatively homogeneous farm—group.

The most interesting specific findings are those related to

interaction variables. It appears very clear that similar factors

affect differently the earnings of males and females, Whites and Non—

whites, young and old people, etc.

The effect of age on the earnings of females indicates that al—

though they have lower earnings, females retain their earnings—capacity
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longer. Young females (18-24 year old) and elderly females (65+ year

old) have higher earnings compared with males of the same age. On the

other hand, education decreases the earnings-capacity of females in

_ general, while increasing the earnings—capacity of males in general.

However, the earnings of NonWhite females are affected positively by

education.

The empirical results confirm that ”pure" race discrimination

existed in the United States in 1960. In addition they indicate that,

contrary to the belief of many, education does not help in closing the

earnings gap between the races, rather it appears that the degree of

discrimination increases as the educational attainments of Nonwhites

increase.l Nonwhite females, however, appear to be affected differently.

Education of Nonwhite females sometimes compensates for race discrimi—

nation (compare, in A—4, the coefficients for X66 and X67 with those

for X122 and X123).

Moreover, although the positive coefficient associated with Non—

white females cannot compensate for both race and sex discimination, its

magnitude is sufficient to more than compensate the negative effect of

"Race," or to reduce the negative effect of "Sex" by 80 per cent (in A—4

it reduces the negative effect from —456 to —90).

Age also affects the earnings of Nonwhites differently than Whites'

earnings. Young Nonwhites (14—17 year old) and the older ones (65+ year

old) have earning advantages over Whites of the same age.

Education was found to have different effect at various age levels.

It could not be determined whether this reflects longer experience, or

lower quality of education, etc. It was found that eariy entrance to

1See also, Herman P. Miller, Income Distribution in_the United

States, A 1960 Census Monograph, U.S. Dept. of Commerce, Bureau of the
 

Census (Washington: U.S. Government Printing Office: 1966), pp. 163—65.
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tflie labor force can compensate only for low levels of educational

attainments. Seniority in labor ferce cannot, however, compensate fer

Imjt having college education. Those who have the lowest earnings po—

tentials are persons 35—54 years of age with elementary, or high school

education. They are worse off than people without formal education,

and relatively worse off than younger or older persons with the same

level of education.

There were several indications that migration to Rural—nonfarm

residence areas, or to small SMSAs (less than 100,000 inhabitants) will

not enhance farm people's earnings. However, the emphasis in past migra—

tion towards large SMSAs (over 1,000,000 people) appears, in 1960, to be

misguided, unless these are compensating socioeconomic factors which

were not included in this study. Depending on fUrther examination it

seems that migrants would benefit from migrating to the intermediate—

sized SMSAs (between 100,000 to 1,000,000 people). Another result re—

lated to SMSAS is the low correlation detected between the effect on

earnings of the various sizes of SMSAs and "Occupation” or "Industry."

An attempt to employ the estimated Earning—Capacity function in

an examination of the difference between possible opportunity—costs and

actual earnings (income) of specific rural—farm people, is reported in

the following pages. This examination could be only partially fulfilled

since the only place that the necessary information is reported fer indi—

viduals is in the 1/1000 sample of the Census of United States Population

and Housing: 1960. Because of technical as well as time limitation it

was impossible to return to this source, and therefore the present

attempt is based on data reported in the 25 per cent sample of the
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United States Census of Population: 1960.:L This source reports only

averages of aggregates, which prevents proper measurement of interaction

effects. Therefore, the attempt reported here (Table VII—2) is crude

and should be viewed with caution.2

It should be emphasized again that Income as reported by the

Bureau of the Census does not include income in kind, or intangibles.

Further, the estimated function could not incorporate properly the

effect of experience, or the length of time one is employed in this

specific occupation, or industry. Thus, the coefficients for people

subject to discrimination such as: Nonwhites, Females, and Older

persons, are very likely overestimated. The Earning-Capacity function

by its nature reflects an average earnings—capacity assuming a perfect

elastic demand for labor, and is therefore not capable of reflecting

marginal demand for labor. This again tends to bias the earning ca—

pacity of marginal labor. The effect of the various residence areas on

the quality of education was also not incorporated which overestimates

rural-farm capacities.

The regression utilized as the Earnings—Capacity function was A—7.

The characteristics incorporated in the test were: all the age—groups;

sex; race; median years of school completed by each age—group; two

assumed areas of residence to which farm—migrants are likely to migrate

(Rural—Nonfarm and Urban); and three possible sizes of SMSAs to which

farm migrants might migrate (less than 100,000 people, between 100,000 -

lU.S., Bureau of the Census, U.S. Census of Population: 1960,

Detailed Characteristics, g. cit.

2A more detailed test is being attempted in a forthcoming Ph.D.

thesis by J. Nixon, Dept. of Agri. Econ., M.S.U.
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1,000,000 people, and more than 1,000,000 people). The possibility

that the migration would be to or from.the South region of the United

States could not be incorporated since the source of data did not report

income by regions. Farm migrants were assumed to have salaried occupa—

tions once they migrated, and for the age—groups 25—34 to 65+ the

possibility of being or not being, head of family was considered. The

younger age—group was assumed not to have heads of families. Table VII-2

presents only the extremes, the lowest estimates being fer people who

reside after their migration in "rural—nonfarm" areas which are contained

in SMSAs of less than 100,000 people, and who are not head of a family.

The highest figures are for people migrating to "ur " areas inside

SMSAs of between 100,000 and 1,000,000 people, and who are head of family.

Keeping in mind the limitations of the comparison, one may draw

several conclusions from Table VII—2. As far as White males and females

are concerned the only strong indication of malallocation is at the age—

. group 14—19 years of age.1 However, several questions arise: Should 14—

19 year old persons be regarded as individuals standing on their own, or

as part of their families? How is the inferior education, as far as

urban occupations are concerned, affecting this group opportunities?

How elastic is the nonfarm demand for 14—19 year old youngsters? For

Whites older than 14—19 years of age the table indicates that in several

cases the potential earnings in 1959 may have been higher than the actual

ones. However, if one considers that in a recent study it was established

 

lA similar conclusion, although by a different approach, was

reached by Chennareddy Venkaseddy in his study "Present Values of Ex—

pected Future Income Streams and their Relevance to Mobility of Farm

Workers to the Nonfarm.Sector in the U.S., 1917—62," op: cit.  
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that in 1962 more than 63 per cent of farms in a low—income area con—

sumed directly in their households, farm products the value of which

was estimated to be more than 500 dollarsg-the reported difference

disappears almost completely.

The figures for Nonwhites indicate malallocation in all age

groups but especially for the age—groups 45—54 and 55—64 year old.

However, it was emphasized earlier that the estimates of earnings—capac—

ity for labor subject to discrimination are less reliable, which the

unexplained increase in the indicated malallocation of people 45-64

year old tends to confirm. There are also indications that the practice

of consuming own—produced goods is more prevalent among Nonwhites.2

In general, Table VII—2 presents a partial explanation fer the

patterns of past farm outmigration, of which the bulk were Nonwhites

and Young persons of 25 and less years of age. Unless factors unincor—

porated in this study (persumably sociological ones) explain why Non—

whites migrate predominantly to large SMSAs, this destination could be

regarded as an indication of malallocation in the migration process.

Proper information may help to divert more migrants toward the

intermediate SMSAs.

Since in 1960, 90 per cent of the rural—farm population in the

United States were White people, it appears tha:the major hypothesis of

this thesis is supported by the figures of Table VII—2. Namely, that a

substantial part of the farm labor force would not have benefited from

off—farm migration and therefore should be regarded as fixed.

lNelson L. LeRoy and William W. Reeder, ngEarm Operators in_a_Low—

Income Area, Dept. of Rural Sociology, Cornell University Agri. Exp. Stat.,

Bul. 67—2 (November, 1965), pp. 36—38.

2Pius Weisgerber, "Characteristics of Low Income Rural Families

Related to Expenditure and Consumption Patterns," op. cit., pp. 41—43.

 

 



 

 
 



 

CHAPTER VIII

Summary and Conclusions

Summary

The primary objective of this study was to examine the validity

of statements, sudh as:

If resources were sufficiently mobile, an hour of labor

would earn as much in agriculture as it would in other

economic sectors not enjoying monopoly profits.l

In condensed terms, the objective was to examine if farm labor

of the United States in 1960 was either malallocated or fixed. The

main rationale for the examination is the realization that fixity should

be treated by different agricultural policies than those appropriate

fer the case of malallocation.

The analysis was performed given several terms of reference. A

"positive," rather than a "normative," approach was taken in analyzing

the various issues. Different value systems can therefore be incorpor—

ated at will. Since the economic system of the United States has been

believed to be a complex one, it was decided that analyzing it in a

static framework would result in useless conclusions. Thus, the analysis

attempted to incorporate as many dynamic measures as possible. It was

further decided that as ”surplus resources" would be defined only those

resources (or Specific resource units) which were malallocated in 1960,

1E. o. Heady, E. o. Haroldsen, L. v. Mayer, and L. G. Tweeten,

Roots of the Farm Problem (Ames: Iowa State University Press, 1965),

p. 117‘
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meaning that their actual returns in 1960 were lower than their then
 

opportunity—costs.

The first subject area examined was the relationships between the

present United States farm problem and the causes put forth to explain

it. It was intended to discover if those explanations support the hy—

pothesis that farm labor in the United States is malallocated. Many

agricultural economists believe that the general farm problem.in the

United States centers around four conditions: (1) the supply of farm

products increase at rates which are too high relative to the rates by

which the demand for farm products increased; (2) the farm sector ex—

periences a high rate of technological change, which substitutes fer

labor, increases uncertainty, and causes labor in agriculture to be

malallocated; (3) the farm sector ofthe United States relatively to other

sectors, is highly competitive, which makes for increased uncertainty,

ferces the adoption of technical innovations, and reduces the ability

of the sector to adjust to new circumstances; and (4) the farm sector

suffers from a high degree of resource fixity.

A close examination indicated, however, that the mentioned be-

liefs are far from being proven and in several cases are still untested.

Moreover, the fourth condition precludes the possibility of malallocation.

The only plausible explanation was offered by Hathaway, who stated that

even though any one of the mentioned conditions, by itself is insuffic-

ient to cause the present farm.problem, a specific combination of all

of them.might cause it. UnfOrtunately, however, an empirical test of

this hypothesis has never been reported.

The second area to be examined were the specific features be—

lieved to characterize farm labor in the United States. Many agricultural  
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economists believe that these characteristics induce labor malallocation

and therefore support the hypothesis of farm labor malallocation. The

specific characteristics, assumed to attest that farm labor in the

United States is in surplus were, following the exposition of T. W.

Schultz: (l) the relative importance of the labor resource; (2) tech-

nological changes are predominantly "labor—saving"; and (3) labor is

transferable. Again, a detailed examination of the above, indicated

that in theory as well as in reality, each of the above is constrained

by several necessary conditions, which either do not exist or have not

been conclusively shown to exist. In short, there is no conclusive

evidence indicating that the farm—labor currently engaged in agriculture

has the specific characteristics, in the right setting, to induce it

to be malallocated. On the contrary, there are several indications

asserting the economical alertness of farm people, and implying strongly

that the adjustment mechanism of farm-labor is at least as efficient

as that of other sectors. It was also pointed out that most past

studies regarding resource allocation in United States agriculture, as-

sumed that the nonfarm sector has a perfectly elastic demand for farm

labor. To examine this assumption the increase in past farm migration

needed to establish farm—nonfarm income parity was estimated. An

estimate of the growth of United States economy needed to enable the

absorption of the increase in off-farm migration was also calculated.

In conclusion it appeared doubtful that the economy of the United States

could have grown at the rate necessary to absorb the increase in off

farm migration required to insure income parity.

All the indications point to the tentative conclusion that the

farm—labor problem is mainly a problem of fixed resources, and not of  
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malallocation. The estimation of the Earning—Capacity function was in—

tended as a step toward testing this last hypothesis. The basic con—

clusions which were drawn from the empirical results, apart from the

estimated coefficients themselves, are: (1) Earnings are affected by

a multitude of factors, without any single factor exerting dominance;

(2) The relationships between the various factors and characteristics

which determine earnings are complex, intercorrelated, and affected

strongly by interaction. As a consequence, the use of simplified methods

to measure "comparable labor" will very likely produce biased results;

(3) United States farm labor is not homogeneous and therefore should

not be analyzed, or treated, as such. The analysis, as well as policies,

should be geared to specific rural—farm populations, or specific farmers,

and not to the farm labor force as a whole. This conclusion is supported

by the empirical results presented in Chapter VII. The empirical re—

sults indicate that various factors which determine the earnings—capacity

affect various parts of the population differently. Age has a different

effect on the earnings of females than on males, and also a different

effect on the earnings of Whites than on Nonwhites. Education affects

the earnings of males differently than females, and affects the earnings

of Nonwhites females still differently than the earnings of White females.

Age, Sex, Education, and Race interact greatly, which precludes the

possibility of having reliable simple methods of estimating opportunity—

costs, or "comparable returns."

The fourth issue to be examined was the application of the esti—

mated Earning—Capacity function to a specific rural—farm population. A

crude application was attempted in Chapter VII, which appeared to support  
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the contention that a large part of United States farm labor was fixed

in 1960. Those that might have benefited from migration were predomin—

antly the young (14—19 year old) and the NonWhites. It was further

indicated that anwhites should migrate to the intermediate size SMEAs,

and not the large ones, which they seem to prefer.

Further Study

The present study indicates strongly that further study of the

subject is needed and will be fruitfu1. A.short list of topics for

analysis follows. An examination similar to that which "Occupation"

was exposed to is suggested for the topic—group "Industry." Questions

that need to be answered include: What determines one"s industry of

employment? What is the industrial distribution among regions, SMSAs,

type of place, etc.? How are occupational—groups distributed among

industries?, and Is there an interaction between "Occupation," "Industry,"

and some variable associated with region, or residence areas.

It appears that the determination of which interactions exist

between "Race," "Education," and "Age' is far from.completed. Other

interactions with "Sex" were also felt to be worth investigation. It is

believed that utilization of a different variable as an indicator of

residence areas in an interaction with "Education" might make it possible

to discriminate between the various qualities of education in different

areas.

The infermation contained in the data used was only partially

utilized, Which suggests the possibility of additional results once

different variables, or different classifications are used.
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Policies

Assuming that the main goals of United States agricultural

policy makers were and are to bring United States agriculture to a

position in which it would provide farmers with socially accepted in—

comes, without governmental intervention, and to maintain an accepted

minimum income of farmers throughout the process, it appears (see

Table I—l) that the policies persued till now have not achieved those

goals. The reasons for the weak performance were very vividly presented

and analyzed by T. W. Schultz. Accepting the hypothesis that a sub—

stantial portion of the farmelabor is fixed and that a substantial

part is receiving comparable returns it becomes clearer why past policies,

which emphasised price supports and land idling, were unsuccessful.

If the hypothesis forwarded in this study is accepted, then one

immediate policy action regarding the young agricultural generation be—

comes imperative. It is necessary to improve considerably the rural

educational system, With present conditions in many rural areas, the

educational system is condemning the younger generation to poverty.

Two different approaches are possible in dealing with the older

farm.generation. They are: (l) to maintain the income of fixed farm

people, and oniy_that of fixed labor, at a socially accepted level

though the same institutions which United States society devised for

similar cases in other sectors. (2) To retain the fixed farm labor so

that it would fit the demands of modern industry. From a "positive"

standpoint one could calculate which approach will cost the society less,

lTheodore W. Schultz, "Production and Welfare Objectives for

American Agriculture," g, Farm.Econ., XXVIII, No. l (1946) especially

p. 451.
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given the life span of the older farm generation, however, there is

doubt if in a democratic society the prospect of condemning masses of

people to earlier ”retirement" is conceivable. It seems therefore that

the plausible policies will be those which will encourage farm people to

acquire a.wide range of skills other than farming.

The findings of this study do not support the suggestions of

several agricultural economists and several farmers' organizations that

government should cease its intervention in agriculture and leave the

adjustment to the price market mechanism. The present study indicates

that to induce a larger off—farm1migrati
on

prices of farm products would

have to be reduced substantially in order to depress farm earnings below

the potential off—farm earnings of most present farmers. Ironically,

such outmigration would not raise the income of the migrants, or of

the remaining fixed resources in agriculture.
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