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ABSTRACT

The primary objective of this study is to discern the effects of formal
and informal education on labor incomes. Responses to more than 400 questionnaires were obtained from urban and rural residents at various income levels
in the Lane County Standard Metropolitan Statistical Area. Formal and informal learning experiences were hypothesized to have significant, positive
effects on labor incomes and, hence, to constitute a valuable consideration
for programs directed at economically disadvantaged groups and individuals.
A second objective is to investigate the nature of possible relationships between labor income and other selected social and economic characteris tics.

In addition to using variables shown by other researchers to be associated with labor income levels, the model incorporates measures of both
formal and informal education. The model required estimation in two stages
because some occupations were significantly different from others. Empirical results indicated that informal learning experience and labor income are
positively related. Indeed, specific vocational training and on-the-job
training - as well as formal (public and college) schooling - appear to be
positively related to labor income for those in the "white collar" occupations.
For those in the "labor" occupations, general military training and
job apprenticeship experiences were positively related to labor income;
formal education was not.
One of the more important contributions of the study was the exploratory
It is expected
nature of the research. Several hypotheses were generated.
that they may contribute to the development of income distribution theory
and the theory of human capital.
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THE RELATIONSHIP BETWEEN EDUCATION AND INCOME:

AN ECONOMIC ANALYSIS
Robert 0. Coppedge, Richard S. Johnston, and Timothy M. Hamnxnds
Chapter 1
INTRODUCTION

Problem Statement

What factors determ±ne how an economy's health and income are distributed?
What are the effects of various government policies and activities (e.g., "progressive" taxacicn policIes, income supple

it programs, job retraining programs)

cent legislation indicates that the federal government

n low income earners?

is interested in facilitating growth and development in rural areas (57, p. 1).
Will specif: c programs designed to improve opportunities in rural areas raise

These are some of the questions which led to the present

incomes of the poor?
study.

In particular, the study addresses the question of whether education and
The source of data for the analysis was a selected area

income are related.

in Oregon with both urban and rural populations.

In examining what, if any,

relationship exists b&... en education and income, the study also seeks to

identify some social and economic characteristics of income earners in the
study area and to investigate the relationships between these characteristics
and income levels.

Th

analysts believe the research provides information

which will be useful to those formulating programs intended to raise incomes.
This report outlines some definitional and conceptual issues and presents

selected data on Orgofls income-earners before presenting a discussion of the
analysis itself.

Some Definitional and Conceptual Issues
Th:

ig

:hi

the words "po'

-

ty" and "rural" are used.

A brief dis-

cussion of the various definitions of these terms may be helpful. to the reader.

DefinLions
notions of

equal

poverty" differ with the observer and with prevailing
standards of living.

tive deprIvation (50,
uman

13).

:rf

But basically, poverty is rela-

Deprivation or unequal distribution of inone,,.j

uay be a characteristic, a cause, and
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a perpetuator of poverty.

Similar connotations may be ascribed to clepriva-

tion or unequal distribution of economic, social, and political opportunity.
It is necessary to distinguish between poverty and low income as used in
this study.

Income is a measure of the flow of monetary resources available

to an individual or household.

Low income is income below some absolute level,
Poverty, however, is a more complex

a level which varies with the observer.
measure usually providing:

"a range of income cutoffs adjusted by such factors as family
size, sex of family head, number of children under 18 years
old, and farm and non-farm residence. At the core of this
definition of poverty was a nutritionally adequate food plan
('economy' plan) designed by the Department of Agriculture
for 'emergency or temporary use when funds are 1o'
(55
p. 19).
In 1970, a nonfarm four-petson family with a male head was considered
to be in poverty circumstances, according to the above definition, if the
family income was $3,745 or less (53, App. p. 30).
A definition of "rural" is also essential here.

The U.S. Census con-

sidered rural residence as living outside urbanized areas or in places of less
The Rural Development Act of 1972 de-

than 2,500 inhabitants (53, App. p. 1).

This

fined as rural those areas of 10,000 population or less (57, p. IX).

last definition was used in the present study, except where noted otherwise.
In Oregon, 234,848 persons had incomes in 1970 less than the federal
Another 100,000 had incomes less than 25 per-

poverty level (53, p. 163).
cent above this level.

A relatively high percentage of individuals living

alone were at poverty levels, and rural (census definition) incidences of
poverty were also high.

Persons in rural areas constituted 37 percent of all

persons at poverty levels.

This study emphasizes the comprehensive nature of poverty, hut not to the
Rural poverty is

extent of excluding either urban or rural considerations.

fr many.

Nearly 70 pcn cf

t-time f
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Smallfarm agriculture is

not necessarily farm-related.

jobs.
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Thus, there are many more farms

34,500 farms in Oregon in 1969 (56, p. 5).
than full-time farmers.

For these reasons, it is difficult to classify rural

residents as strictly farm or nonf arm.

Small farm agriculture, moreover, may

not be a cause of low income, but rather may be part of the circumstances of
some individuals as adjustments are made to adversity.
This study focuses on labor income.

Thus, returns to other factors of

production - land and capital - are excluded from consideration.
Table 1:

Occupation of Employed Persons 16 Years and Over by Residence
in Oregon, 1970
Rural farm
Item

res idence

Total, all
residences

Farmers and farm managers

11,938

15,493

All employed persons

50,208

778,745

Percent
SOURCE:

23.8

2.0

U.S. Bureau of the Census, Census of Population: 1970 General
Social and Economic Characteristics, Final report PC(l)-C39,
Oregon, U.S. Government Printing Office, Washington, DC, 1972.

Objectives of the Study
The study addresses two objectives:

To test the hypothesis that certain formal and informal
learning experiences have significant, positive effects
on labor incomes.
To Investigate the nature of relationships between income and
other selected social and economic characteristics.
Thus, while attempting to account for the variation In incomes by observing
certain socioeconomic variables, the analysis devoted particular attention to
understanding the relationships between income and education.

More complete

knowledge of this relationship was expected to be useful in designing and
implementing appropriate education policies (e.g., Extension Service pro-

grams, vocational school programs).

It was deemed important to separate education into its formal and not-soformal components.

Some researchers have argued that education is not helpful

in solving low-income problems (5, p. 88; 61, pp. 41-42).

However, while short-

term "solutions" to income problems may not include increased formal education,
informal learning experiences may be most appropriate in certain situations.

Indeed, the present study tests the hypothesis that the levels of income and
informal education (to be defined in Chapter 2) are positively related.
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Chapter 2

INCOME, EDUCATION, AND THE ECONOMETRIC MODEL
Education as an Economic Variable
Education is among the variables cited most often in efforts to explain
current wage and income levels.

It is the impact of education on income

which is of interest in the present study.

Other variables are included to

account for their influence, but the nature of the influence of these variables upon income is not rigorously ascertained.

In general, as people acquire greater (relative to the total population)
levels of schooling, skill, or training, their incomes tend to increase as
productivity rises and as they become aware of and qualified for betterpaying occupations (1, 3, 27, 30, 48, 50).

Education may also influence

income through increased mobility and through an increased ability of the more
highly educated persons to implement new technological innovations, thereby
Increasing adaptation to change (32, p.70).

Education may be likened to a consumption good or viewed as an investment
in human capital.

As a consumption good, education is enjoyed when purchased

and later, but is not engaged in for the explicit purpose of producing income
or obtaining employment.

Viewed as an investment good, however, education is

undertaken for the purpose of influencing income or employment opportunities
by increasing productivity or by satisfying some institutional requirement
(e.g., teaching certification, apprenticeship, etc.).

In this sense, it

may be likened to a physical capital item which is purchased with the ex-

pectation of generating future income or earnings for its owner.
rigorous definitions of education are discussed later.)

(More

In the present study,

the tconsuinptionu component of education is not treated explicitly.

Rather,

education is viewed solely as an investment good.

The relationship between income and education is not a simple one.
The

poverty cycle'7 or "culture of poverty" concepts popular with many

observers state in part that low income levels "cause" low education
levels which in turn "cause" low income levels, ad infInitum (22, p. 40).
Accepting for the moment this statement, the relationship between education
and income is Illustrated by:
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Income

/

/

S.-.-

Education

However, such a system is not complete.
To state this relationship more accurately, take the case of an individual.

Assume that the acquisition of a given educational experience

necessarily leads to the expectation of an increase in income, ceteris
paribus.

Otherwise the experience would not have been acquired.

The indi-

vidual expects an Increase in his labor income as the increase in education
leads to a greater human capit

stock.

C\:L!-: ti'
(either in the .urrent

tal effects a rise In labor ir
a future time period)

Whether this Increase In human capi;.:

s depend ent. upon :.e

s''...olz ca
;il social, and econ-

omic characteristics of the ind .Lvdu
i
a and the
lives.

When the income 'hange

)CCU:Lrs
.

:

period or in

eog

:s

.
-

-

r

on in which he

depen

it upon these

sane variables.

Upon realizing the Increase in Income, the indiuidual will have an
increased opportunity to participate in additional educational experiences.

Actual participation in such new experiences is dependent upon his social
and economic characteristics and the characteristics of the region in
which he resides.

The underlying nature of the relationship is presented graphically in
Figure 1.

Time periods are presented in Figure 1 only to denote the non-

simultaneous nature of the system and the fact that a time frame exists.
Education in previous time is treated as if it were determined by factors

in existence during that time period and by expectations about subsequent
time periods.

Under this view, an individual's income flow in time t is

related to his stock of education in time t-l.
t-i
I

j=i

This is because

t
iE,,

E

and

I

=

i=2

L\Y

I

=

Y

oPt

6
V

ACi

.

t

t-1

t+k

1, 2, ... M
t =

time

period

= implies

- = may lead to
AE = change in stock of education
change in human capital stock
= change in labor income
= change in opportunity for education experiences

Figure 1. Relation between Income and Education.

time scale

Two individuals acquiring an identical level and type of education in
the same time period might in five years have different incomes.

The model

presented here treats this difference as being attributable to differential
characteristics of the two.

That is, if we control for such differences

(or, if other characteristics are identical) it is assumed that the educational Increment will result in equal increments in income.

This relation-

ship can further be pictured as follows:

Time Period

Individual 1
Individual 2
Individual 3

1

2

AE
AE

$10
$10

AE

3

4

N

($10)
($10)
$10

($10)
($10)
($10)

($10)
($10)
($10)

[The parentheses indicate that the Income increment associated with
AE is preserved]
where AE is a given level and type of educational experience and $10 is the in-

crement in income associated with the educational experience, when individual
characteristics are the same.

For individuals 1 and 2, the educational ex-

perience in Time Period 1 led to an income gain of $10 over Time Period l's
annual income for Time Period 2 and all subsequent time periods.

(When pro-

ductivity increases, It remains at the new level; i.e., the labor demand
curve shifts up and remains up.)

As shown for individual 3, regardless of

when the given educational experience was acquired, the monetary increment in

each time period for each individual is the same, ceteris parlbus)1
If a cross-section study were to occur in Time Period 3, the same addition
to labor income associated with educational experience would be recorded for
each individual.

This would not necessarily be the case, however, if the three

individuals had different soclo-economic characteristIcs.'

V

The Increment is measured in deflated constant dollars.
There is nothing particularly profound or restrictive about this assumption.
More simply stated, it points out that, if an individual were to engage in
an educational experience which leads to a flow of income of, say, $10 per
year, then this should be true for any other individual.
If not, the reasons'
are found in characteristics of the individual (age, sex, etc.) or the individual's environment. Ability is, of course, another key variable. It is
difficult to measure, however, and its effect is assumed to be captured by
the measurable variables, including age, sex, disability status. It should
also be pointed out that the relationship between
and AY is a relationship expected by trie mdlvi
1.
Should the individual make an "incorrectt'
decision (e.g., select an oc
-t-tor. fr
:h the chosen, e' cat_ n is inappropriate) or nhc ±1 he (or
iion-p "niary
cn t
n facl
returns of a speclf:
be
rr'r ,ion. s
exp
tir'
rea1ized
Changit
iar
:, is :iut:ona1
pcl:t: cr
ccad ios tuay also
L
lead to unreaiied expectations.
ri

'-
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The assumption is made that an increase in education leads to higher
income.

That is, the partial derivative of income with respect to edu-

cation is positive.

However, when other variables are allowed to change

as necessary, the total change in income may be less than, greater than,
or equal to zero.

Education is undertaken to raise the productivity of labor.

Thus, unless

this is associated with large reductions in product prices, an increase in
education shifts the labor demand curve to the right and (given a positively
sloped supply curve) raises real wages. other things being equal.
The Education Variables:

Formal Schooling

Education is a complex combination of experiences, which for preliminary discussion purposes are classified as (1) formal schooling obtained
in public schools and regular four-year colleges,

(2) general knowledge

which does not directly affect occupational abilities, and (3) specialized
knowledge which relates to abilities to perform a past or current job or
occupation.

Formal schooling is generally thought to be strongly influenced

by parents' (of individuals studied) ability and willingness to finance and
encourage this part of their child's education (2, p. 53; 23, p. 141; 30,
p. 225; 41, p. 853). Classifications (2) and (3) are labelled "nonformal"
or "informal" schooling in the present study.

As discussed above, several researchers have reported findings with
positive relationships between formal schooling and income (see, for example, 1, 3, 27, 50, 30, 48).
relationship.

Other researchers have not found such a

Christopher Jencks et al, for example, says "Neither family

background, cognitive skill, educational attainment, nor occupational status
explain much of the variation in men's income" (23, p. 226).

Here, then, is

a beginning for the present study to consider other forms of learning experiences.

Although many researchers have focused on formal schooling, relatively

few have rigorously investigated the role of informal education.

However, in-

formal schooling and other forms of investment in human capital after completion of formal education have been recognized as important in human capital
development and income levels (29, p. 3).

Jencks, on the other hand, treated formal schooling as his education variable and ignored other forms of learning experiences.

Certain abilities or

competence may have substantial impact on income, but Jencks appeared to favor
luck or chance as the principal explanation for residual variation (32, p. 228).

The importance of knowledge directly relevant to current or past occupations was not denied.

Indeed, Jencks implied that directly augmenting

men's competence in their work might prove fruitful in reducing economic inequality:

"Direct efforts to equalize competence would have to focus on the

specific skills needed on actual jobs" (23, p. 225).
Other

A final point may be made with repsect to the findings of Jencks.

researchers using the same data (11) as Jencks have obtained apparently differeat results.

Specifically, Morgenstern concluded "... years of schooling

appear to exert a strong influence on earnings independent of other variables
...

(30, p. 225).

The Education Variables:

Informal Schooling

Much discussion has centered on the economic effects of various types of
education on the hard-core poor and the not-so-poor (e.g., 7).

Some research

results Indicate, for example, that adult basic education programs for the
poor are ineffective for improving income (35, p. 93).

These results Increase

the desirability of separating informal and formal education in attempting to
measure effectiveness of education.

This study subdivided education into its formal and informal (vocational
training, on-the-job training, job experience, military training, job apprenticeship, correspondence courses, and workshops or training sessions) components.
As stated earlier, it is postulated that Informal education training Is undertaken with the specific objective of increasing Income.

The Importance of job experience, for example, as a contribution to knowledge is stated by Sherwin Rosen.

Rosen's thesis is that job experiences gen-

erally constitute learning opportunities for many workers (34, pp. 327-328).

The basic principle Is that workers possess skills with a certain market value,
and their wages reflect the market value of these skills minus the value of a
new learning opportunity provided by the employer.

A person's job history Is

comprised of a succession of such work experiences and his (or her) learning
opportunities decline over time as skill accumulates (34, p. 333).

The im-

portance of job experience or job training has been recognized by several
economists (e.g., 24, pp. 4-5; 28, p. 50; 48, p. 72).
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In the present study, job experience is defined as years of total work experience, rather than years of work experience directly relevant to an
vidual's current occupation.

indi-

Prior attempts to use the "directly relevant"

definition found little improvement, at least for men, over years of total
work experience (25, p. 696).

As discussed earlier, informal learning experiences fall into two categories:

specific and general.

A specific learning experience, as defined here,

involves obtained knowledge directly applicable to current or past occupations
held by the individual acquiring the learning experience.

Examples might in-

clude on-the-job training, vocational schools, and apprenticeships.

Some learning experiences, however, may not be engaged in for the express
purpose of higher pay or a better job.

These experiences are herein classified

as "general" and include learning experiences which do not qualify as "specific,"
as defined above.

This includes learning experiences which would otherwise be

specific, but which did not turn out to be related to the worker's job history.
An example would be a person who takes three months of automobile engine repair,
quits, goes to barber college, becomes a barber, and never works on automobile
engines as a source of income.-1

This reasoning cannot be employed, however, to say that general education
is economically non-productive.

General knowledge acquired which has no appar-

ent direct impact on a person's job history may be of little importance in reducing income inequality.

However, even the most general of liberal arts courses

can be considered a mind-expanding experience.

To the extent individuals are in-

stilled with increased learning and greater communication skills and otherwise
increase their adaptability to new experiences, they may be more able to engage
in a progressive series of work experiences (34, p. 337).

Each learning experience of each person must be examined individually to
determine if the "specific" or "general" label is appropriate.

The deciding

criterion must be whether the given learning experience is involved in the
worker's job history.

By observing the description of training received

and the occupation-industry history of a worker, a researcher can determine
whether the training was specific or general.

- See footnote 2.

It may be argued that elements

of specific training are to be found in general training and vice versa, but
direct applicability of learning and expressed purpose of participation (as
evidenced by examination of the occupation-industry history of each individual)
allow some measure of systematic classification by the researcher.

Different

decisions may be reached by different researchers as to individual cases, but

this is assumed to be a minor difficulty.1
Other Variables of Interest

The current income position of an individual is comprised of two components, a return to the human capital and a

-

the individual has at his disposal (8, p. 26).

urn to the non-human capital
These income categories may

be described by
± Yp

where
= current total income before taxes and transfer payments,

= current labor income (e.g., wages, salaries and managerial
compensation),
= current property income (e.g., rents and interest).

In this particular research effort, the labor income of individuals is of
prime concern.

The principal reason for this is to focus attention, where

possible, upon variables whose values are subject to nxdification on the part
of local action programs.

The type of policy action envisioned (alleviating

poverty conditions) is probably more effective if it is designed to enhance
returns to human resources.
labor income,

L'

Therefore, the factors associated with current

are of particular interest.

Factors other than education presumably are related to labor income.

Age, race, sex, physical condition, distance from city center, retirement
status, residence, and occupation are included as variables to complete the
system.

Age is hypothesized to be iositively associated with income (1, 27).
This variable is included to capture influences associated with longevity

This model assumes little about the labor supply function or the exact
form of the production function. As stated, it is necessary only that
the labor supply function be positively sloped. The production function
must yield marginal productivity functions which are negatively sloped
over the relevant range.

-12--

that are not picked up by job experience.

For example, employers may place

a relatively high value on an older worker who is more "mature" and hence
more "responsible."
Race may influence income in that nonwhites may be subject to social
and economic discrimination.

Such discrimination could lead to lower in-

comes than those received by similarly educated persons of the prevailing
racial group (2, 50).

Sex of the income earner might similarly lead to lower income if discrimination is practiced against women (3).

In addition, where the family's

principal income earner is female, other conditions might exist wherein a
lower income is earned.

An example might be the case of a woman with small

children or a disabled husband who is required to engage in a lesser-paying
occupation than qualified for so she can care for the children (or husband).

Income earners in poor physical condition would be expected to earn
lower incomes as their productivity declines (2).

Inability to adequately

perform tasks routinely required in occupations for which the person is
otherwise qualified reasonably could be expected to affect labor income
adversely.

The further a person resides from a population center and its related
services, the more likely his economic situation is to be worse than that
of his urban counterpart.

This relationship reflects, for example, the

inaccessibility of many social services and employment.

Thus, for two in-

dividuals otherwise identical, the one living further from the city may be
expected to have a lower income.

Being geographically removed from the

center of population (and therefore economic activity) has been a muchdiscussed feature of underdeveloped regions (37, 38, 39).

A retired person is likely to be receiving only limited labor income
since he no longer works and likely receives most income in pensions, retirement plans, social security, or investments.

Place of residence is included to discern any relevant difference due
to residence.

Residences are classified as rural or urban.

-1 3-

The occupation of an employed person is e cted to have an effect on
his income (1, 27). Occupations that are declining in absolute or relative
measures may result in labor incomes below the "goIng rate" in the expanding sectors of the economy. The agricultural. worker comes to mind, for his

productivity in agriculture is relatively low and the supply of farm workers
is thought to be excessive because of low skill requirements. Low skill
occupations offer little opportunity for workers who remain in those occupations to up-grade their skills for advanc&
. While the Industry in which
he
4oyed work may be an Lwortant.
-.
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income levels,

Earlier attempts in Lis investIgation to
:_ relevant variables
uncovered several used in other research. For various
3ons, these van.,les were not used here. The economic base of an area for example, may be
significant for
posea (50). Since thL. 3tudy concentrated on c.e
area, the economic area variable would have been the same for all observations.
Extreme age, exclusive of the retirement or disability issues, has been postu-

lated as worthy of investigation, principally because of the effect of age discritnlnation (1). However, these and other variables were not Included in the
final model, an application of Occam's Razor:
"... In any system (e.g., an economic model) the number of unconnected propositions and those for which there are no proof
should be at a minimum" (19, p. 356).
Somewhat similar was the decision concerning family background. In the

initial stages of Investigation, attention was directed to the effects of
An individual is supposedly greatly influenced
by his family. His education is thereby dependent to some extent upon his
parents' ability and willingness to finance and encourgage his education
socio-economic background.

(2, p. 53). But this is reflected In his level of formal education and,
hence, is of limited interest given the nature of the present study.
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A slightly different aspect of family background is skills - such as
those associated with farming, automobile repair, or sewing - acquired in the
home and later used in adult employment.

A preliminary attempt indicated that

obtaining this information would be quite difficult.

The unchangeable or

fixed nature of this variable, once again, lessened its appeal for purposes
of this study.
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The Model

With a more rigorous concept of education and with the hypothesized
relationships specified in the previous section, It is now possible to
set forth the model.

The specified model is:
16

Y

L

23JAg

28°1'g

where

+

=cx

X
ii

+

+

17

PC +

+

2OOJ

1MT

+

l9g

+

24JAg +

25s

+

26CCg

+

29s

+

30WSg

+

31JE

+

+

+

+

22g

+

27°1's

C

is a random error term with constant variance, zero mean and a

normal distribution.

The variables in the equation are identified as

follows:

Variable
number

Measurement
of variable

Variable
name
Labor income

Dollars

X1

Age

Years

X2

Race

0 if Caucasian, 1 otherwise

X3

Sex

0 if male, 1 otherwise

X4

Disability

0 if yes, 1 if no

X5

Distance from city center

Actual miles

X6

Retirement status

0 if retired, 1 if not

X7

Residence

0 if rural, 1 if urban
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Measurement
of variable

Variable
name

Variable
number
Occupation:
x8

Professional, technical & kindred workers

0 if no, 1 if yes

x9

Managers & administrators, except farm

O if no, 1 if yes

xlo

Sales, clerical & kindred workers

O if no, 1 if yes

xli

Craftsmen, foremen & kindred workers

O if no, 1 if yes

x12

Operatives, including transport

O if no, 1 if yes

x13

Laborers, except farm

O if no, 1 if yes

x14

Farmers and farm managers

O if no, 1 if yes

x15

Farm laborers & farm foremen

O if no, 1 if yes

x16

Service workers,

md.

private household

o if no, 1 if yes

Education:
PC(X17)

Public and college schooling

Actual years

VT(X18)

Vocational training, specific

Actual months

VTg(X19)

Vocational training, general

Actual months

OJ(X20)

On-the--j ob training

Actual months

MT

Military training, specific

Actual months

MTg(X22)

Military training, general

Actual months

JA(X23)

Job apprenticeship, specific

Actual months

JAg (X24)

Job apprenticeship, general

Actual months

CC(X25)

Correspondence courses, specific

Actual months

CCg(X26)

Correspondence courses, general

Actual months

OP(X27)

Other programs, specific

Actual months

OPg(X28)

Other programs, general

Actual months

WS(x29)

Workshops & training sessions, specific

Actual months

WSg(X30)

Workshops & training sessions, general

Actual months

JE(X31)

Job experience

Actual years
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Labor income

was calculated by summing (where applicable) income

from salary and wages and self-employment income, including net farm income
(gross sales less current operating expenses).

Where farm or other self-

employment income was present, a 5 percent interest rate was applied to
The resulting charge for a return to

capital investments in the business.
capital was deducted from income.

While the 5 percent figure may be con-

sidered low, it was assumed coefficients would be relatively insensitive to
variations in the interest rate selected (62, p. 438).

A difficulty with this

procedure is that, for self-employed persons, the income figure may include
returns to management and some "profits" (either positive or negative) in
addition to the returns to labor.

Strictly speaking, then, the income fig-

ures contain returns to both labor and "selfemployment" sources.
Hypotheses

The hypotheses which were tested in this study are related to the coefficients of the education variables.

The null hypotheses are that the

coefficients are equal to zero, while the alternate hypotheses are that
the coefficients are greater than zero.

H

0

:

HA :

17 '

l8'

'

3l

l7'

18'

"'

3l

In terms of the above equation:

=

> 0

In addition to hypotheses concerning the individual coefficients, Ftests were conducted on the added explanatory power contributed to the regression equation by adding the informal education variables (variables
8

inclusive) as a set.

The nature of the null hypotheses thus

tested is that the coefficient of an "unspecified" variable known as
"informal learning experiences" is not significantly different from zero.

The results of the F-tests were more central to the objective of this study
that effects of formal and informal education be investigated, without
particular concern over the significance of individual coefficients.
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Chapter 3

RESULTS OF THE ANALYSIS
Data for Testing the Model

The econometric model developed in Chapter 2 should be appropriate to any
geographical region of the United States.

The study was limited in geographic

scope so an adequate sample of the U.S. population could be obtained under
given budget and time constraints.

The geographic unit chosen was a county.

Data were gathered from a sample of residents having at least one year of
income-yielding employment.

in (ha).

Personal interviews of members of the sample were conducted by

professional interviewers.
in

Procedures for collecting the data are discussed

The questionnaire used in the interview also appears

(lla).'
Lane County, Oregon, was selected as the study area because of its internal

diversity and because the county is a census-designated Standard Metropolitan
Statistical Area (SMSA).

Relatively abundant secondary data are available for

SMSA's, which was useful in designating sampling procedures.

Being an SMSA and

heterogeneous in natural, human, economic, and public resources, Lane County was
thought representative of similar SMSA's throughout the nation.

The county had a population of 215,401 at the time of the 1970 Census of
Population (54, p. 1).

Approximately half of these persons lived in urban

areas in and around the cities of Eugene and Springfield; the other half were
rurally situated in nine other incorporated communities, several unincorporated
communities, and in the countryside (10, p. 3).

These communities and rural

living areas were scattered throughout a county which runs from the Pacific
Ocean west 120 miles to the Cascade Mountain Range, crossing the Coastal Mountain Range and the southern portion of the heavily populated Wihlamette Valley,
and comprising a land area totaling 4,610 square miles (40, p. 190).

Principal

industries iiic1u1ed lumbering, forest product manufacturing, agriculture, education, and recreation.

Copies of the questionnaire and of tables providing descriptive data collected
are available from the authors on request.
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Approximately 8 percent of all families in Lane County in 1970 had incomes
below the poverty level, (Census definition), with nearly 10 percent of the
rural nonfarm families below this level (53, pp. 127, 381).
cent of families had income exceeding $15,000.

More than 16 per-

The statewide average was

18 percent.

Median school years completed, at 12.3, was equal to the state average;
and 62 percent of persons over 25 years old were high school graduates
(54, p. 8).

Less than 3 percent of the Lane County population was non-Caucasian, with
persons of Spanish descent comprising the greater portion of this group (58,
p. 52).

The majority of non-Caucasians resided in the urbanized portion of

the county.

There were about 1,840 farms In Lane County In 1969 (51, p. 161), but
only 718 employed persons reported their primary occupation as farmer or
farm manager (53, p. 255).

This apparent discrepancy was explained by the

many small and part-time farms In the county.

Only about 14 percent of the

farms had sales large enough (above $20,000) to generate significant farm
income for family living expenses (51, p. 161).

In fact, of the employed

farm population, more persons fell into the census-defined occupation of
"operative" (having to do with physical or mechanical operations) than of
farmer (53, p. 287).

The same was true for the occupation category of

"craftsmen, foremen, and kindred workers."
Descriptive Results

From the total 412 interviews with respondents, 344 usable questionnaires
were obtained.

The 68 unusable questionnaires were the result, principally,

of refusals to participate and the fact that the sample included some recent
graduates of high school or college who had been employed only recently and
had no income during the year of record.

The average age for the sample was 45.7, with about 47 percent falling
below the average and the rest above (Table 2).

As might be expected, rela-

tively more young respondents were in the lower-income categories, possibly
because of their relatively low accumulation of human capital.
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Slightly more than 30 percent of the questionnaires were completed by women.
A relatively large proportion of females were in the lower-income categories,
and females outnumbered males in the relatively low-paying sales,

clerical,

and service occupations.
Few non-Caucasians were in the sample.

The non-Caucasians not retired

were working in a variety of occupations, were mostly urban, and were generally
in the lower-income categories.

More than 15 percent of the respondents reported some form of disability
which had affected their job performance.

The greatest number of disabled

workers were in occupations which might entail relatively greater physical
activity:

operatives, craftsmen and foremen, and clerical workers.

About 16 percent of those interviewed were retired0

found in al occupations

Retired persons were

and relatively more lived in rural areas.

Urban residents comprised two-thirds of the sample, being about equally
split between suburban and central city dwellers.

More rural residents were

living in open countryside than were living on a farm or in a small coninunity.
A visual examination indicated income distributions were not strikingly different between rural and urban residents.

Thirty-five percent of the respondents received labor income below $5,000
(Table 3), while nearly 20 percent were below $1,000 (not shown in Table 3).

The high percentage of respondents with low labor income is partially accounted
for by retired persons who were not necessarily poor, for these data do not
include income from pensions, social security, investments, and similar forms
of income.

Farm income was reported by 16 respondents, while only 6 indicated their
occupation as farmer or farm manager.

This apparent discrepancy was explained

by several part-time farm operations, where the primary occupation of the
respondent was nonf arm.
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Table 2:

General Characteristics of Respondents

Characteristic

Age:

Sex:

Total respondents

under 30
30-45
45-64
65 and over
total
average age, in years

total

Race: Caucasian
Black
other
total
yes

no
total

Retired: yes
no
total

Residence:
urban
central city
city suburb

70
91

20.34
26.45
40.70
12.50
100.00

239
105
344

69.48
30.52
100.00

340

98.84

3
1

.87
.29

344

100.00

53

291
344

15.41
84.59
100.00

55
289
344

15.99
84.01
100.00

228

66.28
34.30
31.98

118
110

rural
farm
open countryside or small community
total

Years in area:
5-15
over 15
total

percent

140
43
344
45.7

male
female

Disability:

number

less than 5
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109
344

33.71
2.03
31.68
100.00

99
98
147
344

28.78
28.48
42.73
100.00

116
7

Table 3:

Income by Occupation of Respondent'
Income class

Occupation

under
$5,000

$5,000
to
$9,999

$10,000

$15,000

$20,000

to

to

to

$14,999

$19,999

$24,999

$25,000
and
over

Total
percent

number of respondents
Professional,
technical &
kindred
workers

11

17

12

6

0

3

49

14.4

Managers & administrators,
except farm

10

12

10

8

2

2

44

12.9

Sales, clerical
& kindred
workers

28

21

9

4

1

0

63

18.5

men & kindred
workers

10

15

27

1

1

1

55

16.2

Operatives, including transport

19

23

16

2

0

0

60

17.6

Laborers, except
farm

8

6

7

1

1

0

23

6.8

Farmers & farm
managers

4

1

1

0

0

0

6

1.8

Farm laborers &
farm foremen

2

1

0

0

0

0

3

0.9

27

5

3

2

0

0

37

10.9

5

6

340J

1.5

1.8

100.0

Craftsmen, f ore-

Service workers,
including private
household
Total
Percent

119
35.0

101
29.7

85

25.0

24
7.1

100.0
--

Income is salary, wages and net farm income where app U cable. It does not
include spouse's income or income from social security, retirement, investment, and so forth.
-, Four of the respondents did not report their occupations or incomes or both.
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About three-fourths of the persons responding indicated at least 12 years of
public schooling had been completed (Table 4).
percent completed four years or more.

Of those entering college, 57

The respondents with 15 or more years

of formal schooling appeared more likely to he professional, technical,

or

kindred workers.

The informal educational experiences of the sample are summarized in
Table 5.

The low number of observations for any given experience makes de-

scriptive analysis difficult although some patterns did emerge.

Most general educational experiences were concentrated in the lower-income
categories (except for militrary training) and were relatively short-term in
nature.

This result could indicate the inability of lower-income groups to

translate education into jobs which take advantage of those experIences.

It could also indicate that expectations of these individuals regarding the
returns to education differ from realizations, perhaps because of other socioeconomic factors.

Specific vocational training appeared generally

o b

less than a year

in duration, concentrated in the middle- and lower-income categories, and

encountered more for craftsmen, foremen, and operatives than for the other
occupations.

On-the-job training was generally less than a year In duration and most
prevalent for middle- and low-income respondents.

This method of acquiring

skills was found most frequently in three occupation groups:

sales, clerical,

and kindred workers; professional, technical, and kindred workers; and craftsmen, foremen, and kindred workers.

As expected, relatively more respondents reported military training as
general rather than specific.

Middle-income groups seemed to account for

most cases of military training.

Most job apprenticeships appeared to be short in duration, although
several respondents indicated extensive participation.

More craftsmen and

foremen reported job apprenticeships, and most of these were in excess of a
year in duration.
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Table 4:

Formal Schooling of Respondent by Length of Schooling
Total respondents

Formal schooling by length

number

Years of public school completed:
less than 6
6 to 8
9 to 11
12 or more
Total

percent
1.16
10.47
14.24
74.13
100.00

4

36
49

255
344

Years of college completed:
20.91
15.45
6.36
21.82
20.00
6.36
9.09
100.00

23

1
2

17

3

7

4

24
22

5
6

7

7 or more
Total

10
110

Years of community college completed:
1
2

56
33

3 or more
Total

95

Table 5:

58.95
34.74
6.32
100.00

6

Informal Education of Respondent by Type
Total respondents

Informal education by type

Vocational training, specific
Vocational training, general
On-the-job training
Military training, specific
Military training, general
Job apprenticeships
Correspondence courses, specific
Correspondence courses, general
Other training programs, specific
Other training programs, general
Workshops & training sessions, specific
Workshops & training sessions, general
Job experience
.

.

.

.

.

.

.

.

.

.

Respondents in sample
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number

percent

46
14
68
16
57
59
39
17
4
59
8
344

13.4
4.1
19.8
4.6
16.6
17.2
9.9
11.3
4.9
1.2
17.2
2.3
100.0

344

100.0

34

The distribution of correspondence courses in the sample did not suggest any clear-cut interpretation.

Such courses were, in general, less

than a year in length.

The number of observations for "other" training programs was quite
limited.

It Is interesting to note, however, that members of both higher-

and lower-income categories indicated experiences in this category of learning experiences, a category which was included principally to avoid excluding
training experiences not appropriately classified under the other headings.

Workshops and training sessions, as might be expected, were short in
nature and usually constituted specific experiences.

Experiences were

principally reported by persons with incomes below $10,000.

Many apparently

were in professional or technical occupations, or in sales and clerical
positions.

All respondents had at least one year of job experience, by definition.
Of those responding, 36 percent had 12 years or less, while nearly 19 per-

cent had nre than 36 years in the labor force.
EStjjiitjon of the Model

Using data gathered by means of the questionnaire discussed earlier, co-

efficients for the equation of Chapter 2 were estimated (ha, Chapter 4).
AX2 test for the presence of severe multicollinearity suggested that the
study was not characterized by this cormTlon statistical problem (20, 31).
1-leteroskedasticity, however, was discovered.

by occupation.

Residuals were tabulated

The variance (s2) of each group of residuals was then computed,

constant between occupations.

The results indicated that while the variances

of the residuals pertaining to Occupation 1 (profess1ona1

technical, and

kindred workers) and Occupation 2 (managers and administrators, except farm)
were not significantly different from each other, the varIances of the residuals for these two occupations were significantly different from those of the
other occupations.

With heteroskedasticity, the tests of sIgnificance of the

estimated coefficients do not apply (26, p. 255).

results of such a nde1 would be incorrect.
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Inferences drawn from the

To have confidence in the tests of significance, separate equations were
estimated for each of two occupational groups.
Occupations 1 and 2:

One equation was estimated for

professional, technical, and kindred workers; and managers
A separate equation was estimated for the re-

and administrators (Table 6).
maining occupations (Table 7).

These two equations are similar to the equation

in Chapter 2 except for deletion of the appropriate dummy variables representing
occupations.

For ease in referring to the occupations pertaining to the two

equations, these two groupings will be referred to as "white collar" and "labor"
occupations, respectively.

These terms refer to the tendency for the more

physically demanding occupations to be grouped with the occupations of the
second equation.

Testing the Model

Repeating the hypotheses stated in Chapter 2, for both equations,

H:
HA:

l7'

l8

31

l7'

l8

3l

=

>

0

For the first equation, estimated values

were statis-

and

l7

tically significant and thus the null hypothesis was rejected and the alternative
accepted (Table 6).

Formal schooling, specific vocational training, and on-the-

job training have a positive significant effect upon labor income of white collar
occupations:

professional, technical, and kindred workers; and managers and

administrators.

The coefficients of the other educational variables were not

statistically different from zero in the sample being evaluated.

For the second equation, estimated values of

and

23

were highly signi-

ficant, causing rejection of the null hypothesis and acceptance of the alternative
hypothesis (Table 7).

General military training and job apprenticeship were posi-

tively and significantly related to labor income for the occupations of this
equation.

The coefficients of the other education variables were not signif 1-

cantly different from zero.
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Table 6:

Estimated Values of Coefficients for White Collar Occupations
Estimated Value

It em

()

c

Standard
error

t

**

-14,853.00

7,758.78

-1.91

85.43

122.73

0.70

5,186.80

8. 349. 17

0.62

-1,999.40

1,431.39

-1.40

714.04

2,596.21

0.28

-149.21

248.34

-0.60

13,299.00

2,414,26

5.51

426.42

4,398.22

o 10

-888.40

1,581.51

-0.56

(Public ,.. schooling)

524.20

268,30

1.95

18VT

(Spec. voc. train.)

531.50

175.54

3.03

19VTg

(Gen. voc. train.)

-2,085.20

1,157.42

-1.30

259.79

117.87

2.20

47.23

208.87

0.23

(Age)

(Race)

3X3

*

(Sex)

(Disability)
5X5

(Distance from city)
(Retirement status)

7X7

(Residence)

(Prof., etc., workers)

**

(Managers, adinin.)

**

(On-the--job train.)

2O

(Spec. milit. train.)

21s

**

**

822mg

(Gen. milit. train.)

141.44

167.04

0.85

23JA

(Spec, job apprent.)

-94.47

46,73

-2.02

24JAg

(Gen. job apprent.)

-245.69

232.37

-O 63

(Spec. corresp.)

-79.46

111.65

-0.71

26g

(Gen. corresp.)

131.74

115.03

1.15

27O

(Other,

spec.)

-500.39

447,92

-1.12

2801)g

(Other,

gen.)

-266.98

528.38

-0,51

29WS

(Workshops ..., spec.)

45.06

120.79

0.37

30WSg

(Workshops ..., gen.)

456.06

2,415.24

0,19

(Job experience)

116.70

119.19

0.98

25

331JE
*

Significant at the 0.10 level (t10
87

= 1.282).

**

Significant at the 0.05 level (t
2

R

.U?

01

= .658.
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= 1.645).

Table 7:

Estimated Values of Coefficients for Labor Occupations
Estimated Value

It em

lxl

2,492.56

-1.03

91.81

34.06

2.70

-656.14

2,082.39

-0.32

-5,772.70

718.32

-8.04

1,655.20

621.70

2.66

-23.92

40.90

-0.58

7,552.90

784.11

9.63

-190.38

849.14

-0.22

1,280.70

811.52

1.58

1,331.60

903.77

1.47

(Age)

(Sex)

4x4

(Disability)

(Distance from city)
(Retirement status)
7x7

(Residence)

lOxlO

(Sales, etc., workers)

t

-2,557.80

(Race)

**

**

**

**

*
a-

11x11

(Craftsmen, etc.)

l2xl2

(Operators)

268.30

822.07

0.33

(Laborers)

763.65

1,032.27

0.74

(Farmers ...)

-6,289.20

1,572.39

-4.00

l5x'5

(Farm labor, foremen)

-1,137.10

2,014.15

-0.56

l6Al6

Service workers ...)

l71

(Public ... schooling)

20.62

102.74

0.20

1 63

48.56

0.03

-159.21

126.30

-1.26

(On-the-job train.)

-10.54

43.92

-0.24

(Spec. milit. train.)

-33.29

311.22

-0.11

41.82

19.26

2.17

-276 10

204.45

-1.35

(Spec. corresp.)

-75 05

59.97

-1.25

(Gen. corresp.)

-102.50

67.03

-1.53

292.83

417.52

0.70

-216.75

284.31

-0.76

160.82

194.55

0.83

-185.27

209.14

-0.89

-54 92

33.05

-1.66

13

13

error

(13)

3x3

Standard

18

(Spec. voc. train.)

VT

(Gen. voc. train.)

1319VTg

1321s

**

(Spec. job apprent.)

(Gen. job apprent.)

1324JAg

1326CCg

13270g
28

29

WS

(Other,

spec.)

(Other,

gen.)

(Workshops ..., spec.)

1330WSg (Workshops ..., gen.)
(Job experience)

1331JE

*

Significant at the 0.10 level (t
.

1

87

**

Significant at the 0.05 level (t
R

2

=

**

.05, 87

648.
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= 1.282).
= 1.645).

Interpreting the Model
To more fully interpret the model, a transformation of the two equations
was conducted as outlined in Sweeney and Ulveling (45, p. 30).

This trans-

formation simplified interpretation by adjusting coefficients of the binary
variables to reflect their relationship to the intercept (mean income) rather
than the omitted variable (see ila, Chapter 4, for a more complete discussion
of the process).

Estimated coefficients for the first equation for professional, technical,
and kindred workers, together with managers and administrators (white collar
occupations), indicated a mean labor income (intercept term) of $9,967.39
(Table 8).

The estimated coefficient on the sex variable indicated that a

male will have a predicted income, other things being equal, of $498.30 above
the mean, or $10,565.69.
mean.

A female will receive an income of $1,401.10 below the

The other significant non-education variable was retirement status.

But here one must be cautious in interpreting the particular values appearing
in Table 8 (and Table 9).

The mean income (intercept) figure is calculated

at the mean values of all the independent varIables.

However, the mean age

(variable X1) of retired persons is higher than that of non-retired persons.

Thus, the specific values of the transformed coefficients on the "retirement
status" variable would have to be adjusted to account for this fact.

What is

important is not the magnitude of these coefficients but the fact that retirement status was found to be a statistically significant factor in explaining
variations in income from labor.

Race for the white collar occupations was the only non-education variable
to have a sign on the coefficient other than expected.
however, dismissed any concern.

Two considerations,

First, race is statistically insignificant,

and interpreting the sign on an insignificant variable is a questionable procedure.

Second, the limited number of observations on non-Caucasians (only

four were in the sample) may have introduced sampling error.

Five of the non-education variables were statistically insignificant for
the white collar occupations.

The insignificance of race may be dismissed as

above, since only four non-Caucasians were included in the sample.

Age, dis-

ability, distance from city center, and residence had been included in the
model in anticipation of contributing to the explanatory power of the equation.
While age was not significant for the white collar equation, it was significant
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for the jabor eq

:ion 'Table 9).

This might indicate that, for labor occu-

pations, the age variable Is picking up some form of learning experience

t

acquired over time

being otherwise accounted for in the specification of

the modeL

labor ."upations.
wards gr

-

for

s not significant for white collar occupations, but

Disability

:ncy to-

Perhaps this can be partially explained by a t

bor" cc

r r', ical demands characteristic of some of the

rc
The insignificance of distance and rsidenc.

1ndLcate

:hat

-

ii.

ttiors.

or the gea-

grapñic area sampled it matters little where one lives insc far as labor inctme
This may be explained p.irtially by the diffused nature

levels are concerned.

of the economic base in the stud' area.
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An increase

any of these variables is associated

-e. In labor Income for white collar workers.

As public and college schooling

re Important for the white collar and

not the labor occupations, It appears appropriate that these two occupation
groups be analyzed separately.

Many white collar occupations may be thought

of, perhaps, as requiring certain entrance standards best satisfied by a high
school diploma and college degree.

Thus, for a person wishing to enter certain

white collar occupations, a college degree may be necessary to qualify for consideration by the employer.

A degree, then, serves as a screening mechanism

as well as an indication of basic knowledge or competence.
Specific vocational training might also be interpreted, In the same fashion,
as furnishing the prospective employee with credentials which serve perhaps
both as screening devices and Indications of ability.

The significance of the

Table 8:

Transformed Coefficients for White Collar Occupations
Transformed Coefficient

Variable Name

I tern

()
** Intercept

c'.

9,967.39

Age

13lx

Race:

85.43

caucasian

53.33

noncaucasian
* Sex:

13

5,133.47

male

598.30
-1,401.10

female

Disability:

4x4

13

135x5

-618.90

disabled

not disabled

95.14

Distance from city center

-149.21

** Retired:

-11,115.60

retired

2,183.40

not retired
Residence:

13

rural

-308.01

urban

118.41

138x8

Professional, technical & kindred workers

139x9

Managers & administrators, except farm

13

17

PC

13VT
18

13VT
19

13

20

524.20

** Vocational training, specific

531.50

s

Vocational training, general
** On-the-job training

0J

13

13

13

13

S

22

g

259.79

24
25

26

JA
CC

cc
OP

27

47.23
141.44

Military training, general
JA

-2,085.20

g

21

23

403.36

** Public and college schooling

Military training, specific

13

-485.04

Job apprenticeship, specific

94.47

S

-245.69

Job apprenticeship, general
g

Correspondence courses, specific

-79.46

Correspondence courses, general

131.74

S
g

Other programs, specific

-500.39

Other programs, general

-266.98

S

OP
28 g
WS
13
29
S
ws
13
30 g
JE
13
13

Workshops & training sessions, specific

45.06

Workshops & training sessions, general

456.06

Job experience

116.70

,31

*

Significant at the 0.10 level (t10

87

= 1.282).

**

Significant at the 0.05 level (t0587
R2 = .658.

-32-

= 1.645).

"on-the-job trairLing"

rariable may indicate the employer's need to impart de-

tailed information or slills which are necessary in performing specific tasks
Further, on the job training may serve as a means of upward

in the job.

mobility on the job.

It has been stated above that some learning experiences may satisfy
certain screening procedures utilized by employers.

Further study could

explain much by separating the effects of educational experiences into those
which increase productivity and those which help provide certification.
The 3ignificance of job apprenticeship for labor occupations may perhaps

be ascribd to a pre-existing job opportunity and restrIcted entry for those
occupations.

Job apprenticeships may not be available as a means of iaboi

market entry for white collar occupations, thus explairing their insignificant
effect fo

these occupations.

Indeed, a surrogate for job apprenticeship as a

means of job entry in the white collar occupations may be formal education.
The means by which members of the two occupation groups received their
total stock of relevant education may be different.

While white collar

workers did experience military service, this variable is insignificant,
though for the labor occupations, military learning appeared significant.
For white collar occupations, formal schooling may be the more appropriate
indication of competence, or evidence of acceptable certification.

For the

labor occupations, however, other means of qualifying for a job are utilized,
including the presence of military service.

In general, the differences between these two equations may be explained
by the differences In occupations represented.

For white collar workers,

these occupations are not as likely to be physically demanding.

The in-

significant coefficients for age and disability as contrasted to signif icant coefficients In the labor occupations, bear this out.

The significance

of public and college schooling in white collar as contrasted to labor
occupations would seem to indicate a greater requirement for formal schooling
In the occupations depicting white collar workers.

As mentioned earlier, the

size of the coefficients for sex may indicate less sex-based discrimination
in the white collar occupations.

Table 9:

Transformed Coefficients for Labor Occupations
Variable name

I tern

Transformed coefficient
(13)

Intercept

7,045.92

** Age
Race:

91.81

caucasian

10.04
-646.10

noncaucas ian

** Sex:

male
female

** Disability:

2,135.87
-3,636.83

disabled
not disabled

-1,694.65
-39.45

Distance from city center

-23.92

** Retired:

Residence:

retired
not retired

-7,778.29
-255.39

rural
urban

133.18
-57.20

13

* Sales, clerical & kindred workers

2,037.80

13

* Craftsmen, foremen & kindred workers

2,088.70

Operatives, including transport

1,025.90

Laborers, except farm

1,510.75

** Farmers & farm managers

-5,532.10

Farm laborers & farm foremen
1316x16
13

-380.00

Service workers, including private household

PC

Public and college schooling

VT

Vocational training, specific

20.62

17

13

757.10

1.63

18

13VT
19

13

20

Vocational training, general

OJ

13MT
21

13MT

13

13

13

13

13

23
24
25

26
27

28

-10.54

Military training, specific

-33.29

231.44

g

** Job apprenticeship, specific

JA

41.82

JA

Job apprenticeship, general

276.10

cc

Correspondence courses, specific

-75.05

g

cc

Correspondence courses, general

-102.50

g

Other programs, specific

oP

292.83

Other programs, general

oP

-216.75

g

ws

13

On-the--job training

** Military training, general

22

13

-159.21

g

Workshops & training sessions, specific

160.82

29
13

30

13

31

ws

Workshops & training sessions, general

-185.27

g

JE

Job experience

-54.92

* Significant at the 0.10 level
231

** Significant at the 0.05 level (t05
R2 = .648.

231

-34-

= 1.282).
= 1.645).

Table 10:

Added Explanatory Power Piovided the Equation by the
Informal Education Variables
Equation

Item

Labor

White collar

R2

before adding informal education .

.

.

.

.5406

.6126

R2

after adding informal education

.

.

.

.6581

.6477

N

(total degrees of freedom)

87.

231.

(number of variables after adding
informal education)

23.

28.

(number of variables before adding
informal education)

10.

K

.

15.
*

*

Fa!

1.69

1.56

F05 (K, N-K)1

1.95

1.67

Ff10

1.68

1.49

(K, N-K)-"

(R2 after) -

1-

(R2 before)

N - Q

Q-K

(R2after)

b/

F values are approximate.

*

Significant at the 0.10 level.

-35-

(see 26 p. 371)

As indicated in Table 10, the addition of the informal education variables as a set significantly increased the explanatory power (R2) of the
equation.

These results suggest that systematic effects may be present that

are not picked up in the significance tests for the individual coefficients.
They also suggest that some of the variation in labor incomes can be "explained"
by variations in total informal education levels.
Implications for Further Study

Many possibilities exist for further study.

Additional information is

needed concerning discrimination-' of several types, including age, race, or
sex-based discrimination.
along these lines.

This study afforded little additional information

Conceptualization of the model revealed gaps in economic

knowledge concerning labor supply and demand, and the supply of and demand for
learning experiences (especially the informal experiences).

Further studies

may profit also by a more exacting appraisal of the quality of education as
measurements are collected for quantitative analysis.

For example, measuring

years of college and months of job apprenticeship may constitute inappropriate
measures of the amount the recipient's job productivity is increased by the
learning experience.

Going back to the data generated in this study, one interesting and
potentially useful approach would be to separate learning experiences by type
(e.g., bookkeeping, automobile repair, welding) instead of by the classifications employed in this study (on-the-job training, vocational training, correspondence courses...).

One could then estimate equations for various more

specifically defined occupations and test hypotheses relative to the significance of various types of learning for, say, a farmer as opposed to, say,
a truck driver.

Also using data generated In this study, a technique such as principal
components analysis could be employed to address more directly the questions
raised by Jencks as discussed earlier.

The informal learning experiences de-

tailed in this study could be collapsed into a relatively few categories by
such a technique and new variables developed along lines discussed earlier as
specific informal training and non-specific informal training.

As used here, the term "discrimination" does not necessarily imply sinister
behavior on the part of employers.
Systematly :wer wages for female,
su
non-white, younger and older workers may be th
of a number of market
and non-market forces, inuding the s ength of abor unions.
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The occupation categories used In this study were those listed In the
1970 Census of Population.

However, these occupation categories may be

inappropriate for many studies of human capital theory and Income distribution.

For example, the combination of accountants, engineers, lawyers,

doctors, nurses, preachers, teachers, and radio operators into the category
known as professional, technical, and kindred workers might be inappropriate
for the study of the effects of education upon labor incomes.

Not only are

the educational requirements for entrance into and advancement within these
occupations different, but the formal-informal education mix may be quite
different.

As another example, in the category

and kindred workers, the inclusion of

insurance

including

sales, clerical,

agents with newsboys, bill-

ing clerks, file clerks, and stock and bond salesmen may introduce a degree
of inaccuracy into the regression model.

Data collected in this study would

be partially amenable to reclassification of occupations.
An examinatioti of the role of labor

of the present work.

unions

may be an appropriate extension

Analysis of the effects of other institutional arrange-

ments such as salary or wage plans associated with years in grade or rank,
contracts calling for percentage increases In wages over time, and factors
reducing labor nxbility also may be appropriate extensions.

An inquiry into

whether there are differential Impacts of job experience In general and job
experience with a specific employer should provide useful Insights into the
role of "employer loyalty" on labor Income.

Chapter 4
SUNMARY AND POLICY IMPLICATIONS

Summary of Results

The major objective of this study is to investigate the relationships
While the

between income and selected social and economic characteristics.

principal focus was upon formal and informal education, meaningful results
were also
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In this study, distance from city center was not a factor in explaining
varying income levels.

The mobility of most workers and the geographic

diffusion of employment opportunities in the study area may contribute to
the understanding of this phenomenon.
As would be expected, being retired is associated with lower labor incomes for both occupation categories.

This result may be a tautology, for

the definition of income in this study was income from current employment,
and retired individuals are usually receiving most of their income from
social security, retirement plans, investments, or other similar sources.

Being of rural or urban residence appeared to matter little in the explanation of labor income in the present analysis.

Further investigation

of this variable is the subject of a companion paper (llb).

Differences between the two occupation categories continued into the
education variables.

Formal education was highly significant for the white

collar but not the labor groups.

As discussed earlier, many white collar

occupations may require a high level of formal schooling before one is
eligible for employment consideration.

A college degree, for example may

serve as a screening device as well as indicating some basic level of ability
or competence.

Insignificance of many of the informal education variables may be explained in several ways.

The study was not designed to tprove! the effect-

iveness of any particular learning experience and, hence, adequate observations of a particular experience may not have been obtained.

Further, some

of the learning experiences were not common to all occupations, and aggregation of the data may have obscured some relationships.

Perhaps the most in-

triguing explanation would be that these experiences are insignificant in
influencing labor incomes.

Individuals and policy-makers may wish to con-

sider the implications of this where increased labor income is the objective.
Policy Implications

Individuals, agencies, and other public bodies concerned with increasing labor incomes of the poor may benefit by consideration of
several of this study's implications.

Low income may be the result of

inherent inadequacies of the recipient unit, the functioning of the labor
market, or some combination of the two.

This study tends to focus on

learning experiences designed to increase labor productivity, but labor market
considerations may also require serious policy consideration.

Discrimination,

for example, cannot be remedied by increasing an individual's productivity.
If discrimination based on age or sex exists, policies to raise skill levels
are not directed at basic causal factors.

A person is not to be held in-

dividually accountable for such real market influences beyond his control.
As another example, the certifying, screening, and rationing processes may
reflect a bias on the part of employing units, where qualifying standards are
not particularly important in indicating a potential employee's ability to
perform the required task.

This phenomenon may be reflected in the signifi-

cance of the age variable for the labor occupations.

While the informal

screening element may be a necessary process, more understanding of the pur-

poses and effects of such a process is needed for policy purposes.
Programs designed to increase labor incomes through increased productivity
of the worker should be flexible enough to allow consideration of occupational
factors.

This study indicated that occupational differences are important

when explaining the relationships between income levels and various learning
experiences.

These occupational differences require a deeper explanation than

offered in this study, but are obviously important.

Training offered a group

of underemployed wage earners would need to be specific to the destined occupation of each wage earner.

The insignificance of several of the informal

educational experiences may be caused by the recipient's (or agency's) expectations not being realized, i.e., the experience did not help the recipient
to earn a higher income, possibly through inappropriate training methods,
given the occupational goal, or possibly because of lack of ability of the
individual to acquire the chosen skill.

The results indicated that formal education was not important for the
labor occupations, but it was significant for white collar occupations.

Policy implications are that formal education may not be a directly applicable
remedy if the poor person is headed for a "labor" occupation.

However, in

terms of providing minimum foundations for necessary informal learning or for
the worker seeking white collar employment, formal education may be necessary.

In the long-run perspective, future potential poverty individuals may
require different programs.

While the poor person of today may be helped

relatively little by a return to the classroom, offspring of this person may
be better off, even if considering a "labor" occupation, to obtain greater
amounts of classroom education.

For that matter, changing circumstances may

increase the "classroom" training for many labor occupations If the vocational emphasis in public schools and colleges increases.

The importance of screening by employers may be of some significance
for "poverty programs."

What may be needed is some encouragement and some

"success stories" that will influence employing units to begin to consider
these programs as sources of employable workers.

That is, perhaps the

private or public sector could develop programs with the partial objective
of providing a worker with a set of "paper" credentials as well as basic
skills sought by employers.
able for various occupations.

Different certification processes may be operRecognition of the certification or screening

devices used by employers would assist policy in being more effective.
In a perfectly competitive economy, firms would be seeking workers with
the greatest potential productivity.

In fact, greater productivity remains

important, especially in the final result:

production of the firm's output.

However, in the presence of labor unions, monopsonistic employers, impediments
to labor mobility, and other non-perfectly competitive arrangements, policies
designed to overcome frperfections In the functioning of the economic system,
rather than just individual human imperfections, may be appropriate.

Many present policies are established for either urban or rural residents.
The administering agency of many policies designed to raise incomes varies as
urban or rural individuals compose the intended audience.

The Insignificance

of the rural variable in this study indicates more thought should be given this
distinction, both for policy and for research purposes.
In conclusion, and with respect to the main thrust of this study, the
policy-maker interested in questions related to income levels may overlook
important factors if adequate attention is not paid to various forms of learning experiences.

Although the relationships between labor incomes and the

many types of education are complex, these relationships are of great importance.
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