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ABSTRACT

UNION EFFECTS ON QUIT RATES AND TRAINING

By

Charles Livingston Shearer

Prior studies have emphasized the way in which

unions affect quit rates, but little research has been

done on the effects of changes in the quit rate on

training.

This study is an attempt to fill that void by

providing a measure for training that does not depend

on proxy variables, and by examining the factors that

determine the amount of training received. Union voice

affects the quit rate as do increases in wages. The

objective is to determine to what extent unionization,

and wage increases lower quits and in turn raise

investments in firm—specific training.

Using a neoclassical model of the profit

maximizing firm, the factors affecting the demand for

labor and training are determined. From prior studies,

we know that wage increases lower the quit rate. In

addition, union voice plus wage increases combine to

lower voluntary separations by employees.



In order to test the reaction by the firm on

the amounts of training provided in response to a

decrease in quits induced by union voice and wages,

three regression equations are used. The functional

form of the equations are:

W"U

U-T

(F, Acc, W, U, T, W°U, T'U)

(w, L, Acc, N, U, Q, w-U)

(W, N, T, U'T)

the quit rate in industry i

the percentage of workers in industry

i who are female

the number of additions to the work

force per one hundred employees

the median wage and salary income

the proportion of employees covered by

collective bargaining

the amount of training received by the

employee

the interaction of wages and unionism

the interaction of unionism and

training

the percentage of employees who are

white

the layoff rate per 100 employees

Two sets of data are tested using two stage

least squares techniques and a third set using ordinary

least squares. The first two sets of data come from

selected three-digit manufacturing industries for 1958

and from forty-two selected large SMSA'S. The results



from the SIC data indicate that training does vary

inversely with the quit rate. The SMSA results were

less supportive because of the use of education as the

measure of training.

A third set of data fromtflmaNational Longitudinal

Survey -- Mature Men -- was used to test a similar set

of regression equations. Using ordinary least square

techniques, the evidence suggests that lower quits

stimulate less training. The kind of training offered

by the firm is more oriented toward bringing the new

worker up to par than to firm-specific training of

currently employed workers.

Once the impact of the union through voice and

wage benefits lowers the quit rate, the firm will

experience lower employment costs. The firm then faces

the decision of whether to provide more specific

training of employees to achieve efficiency gains. These

gains can then pay a return to the firm which helps

to fund the costs of the training as well as to defray

the costs of collective bargaining.
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INTRODUCTION

Traditional studies of quit-rate behavior in

manufacturing industries have been based on relation-

ships surrounding wages, unionization, and specific

training in terms of their effects on the quit rate.

Prior studies have emphasized one factor or another in

relation to the quit rate, but none have presented a

unified theoretical approach. While there has been

some success in the past regarding research along

these lines, there have been some shortcomings as well.

In this study we construct a model that includes

a neoclassical approach to decision-making regarding

the amount of training provided by the individual firm.

The interaction of wages, quits, and training will be

examined and tested to determine the validity of the

functional relationships proposed. Those who have

studied this area before have been clearly limited by

the lack of an adequate measuring device to represent

specific training. An alternative will be offered here

and compared to one of the common proxy measures often

used to measure specific training.



CHAPTER ONE

BEHAVIORIAL ASPECTS OF UNIONS, QUITS, AND WAGES

A. Exit-Voice
 

The exit-voice literature helped to explain the

political role of the union within the structure of

business enterprises. According to Albert 0. Hirschman,

the union negotiation is the main voice mechanism as

well as a deciding factor in determining certain

atmospheric aspects of work conditions.1 Hirschman's

approach stresses the power of collective voice and

ensuing satisfaction. The union provides the vehicle

for this action, yet the decision to quit (exit) remains

an individual one.

The idea that the employer talks with employee

representatives to understand their problems is voice

at work. This alternative, it has been pointed out, is

superior to experiencing high turnover rates as a means

of finally recognizing that a problem exists. The work

of Slichter, Healy, and Livernash supports this concept.2

While few workers participate directly in determining

their working conditions, their union participation

gives them a feeling of belonging.3



Freeman summarized the union‘s role in this area

by pointing out that "the reduction in quits will reduce

labor turnover and training costs, and increase firm

specific investments in human capital and possibly have

efficiency gains."u Freeman has also attributed

increased job tenure partly to the combined influence

of voice and of industrial jurisprudence.5 Although

these conclusions are reasonable, the causal link

between union and wages must be re-emphasized. Without

the economic gains of collective bargaining, the

exercise of voice alone will wear thin quickly.

When job vacancies occur due to quits, it is

expected that the replacement will need some training.

On the other hand, lower quits also mean more firm

investments can be made in human capital and specific

training. The union-voice argument enters the picture

by lowering quits through the benefits derived and by

making more firm specific investment desirable. The

union-voice argument is sound only as long as

identifiable benefits are derived. These benefits

affect the quit rate, which then results in more

training. The influence of wages and unionization on

the quit rate have been examined separately in the

past, but little effort has been directed to the flow

of their interaction and to their effects on training.



B. The Union Influence
 

The study of the effect of unions on wages has a

long history. Such research began with the well known

work of H. Gregg Lewis. Since Lewis, several others

have examined various aspects of union versus non-union

wage differentials. Depending upon the nature of their

study, some researchers have found large differentials.

For some selected occupations, for instance, Frank

Stafford reported union non-union differentials of 2H

and 26 percent for craftsmen and operatives respectively.

In contrast, Daniel Hamermesh in 1971 observed that

"The wage effect of unions of clerical workers in

manufacturing is roughly five percent."7 More recently,

C. J. Parsley surveyed this issue and pointed out that

the test of a union's strength on wages must be tempered

with concern for employment trends, for the degree of

concentration, and for the quality of labor.8

Throughout the literature, the evidence has

pointed to a clear, although not always large, impact

of unionization on wages. In more recent years,

attention has been given to unionization as one of the

determinants of the quit rate. While the exit-voice

literature supports the role of the union in lowering

the quit rate, the union also has a wage impact that

affects the voluntary turnover rate.

The objective of our next section is to provide



support for the derivation of the quits function. The

latter function will be used within the neoclassical

model that follows later. Our goal is to test the

proposition that the union affects the quit rate and

that the quit rate in turn determines the amount and

kind of training provided by the firm.

When the employer and the employee share the

costs of training, both will suffer an investment

return loss if separation occurs. A worker who shares

the training costs will experience a loss if he

voluntarily quits the job. From the employer's

perspective, the lower quit rate indicates the desira-

bility of investing ix) more firm specific training.

Although the employee makes the decision to quit, the

employer can only control this decision by making the

opportunity costs of a voluntary separation as high as

possible. The labor union and its inherent bargaining

advantages represent one influence that can make the

quit a less desirable alternative. The employer, given

a choice, would prefer to have a non-union shop. Given

the existence of a union, however, the voluntary quit

rate is reduced because the union offers employees the

opportunity to use the voice mechanism of the organiza-

tion and the traditional wages and fringe benefits

associated with the union. A reduction in the voluntary

quit rate results in a higher return to training and in

an employer who responds by providing more firm specific



training.

For the firm in a competitive market, the lower

quit rate will result in an adjustment at the point

where the returns from training equal the costs of

training. Since the quit rate is a part of the training

function, its reduction will mean a reduction in the

costs of training. This reduction makes the expansion

of firm specific training a desirable and profitable

decision.

C. The Quits Function
 

Other researchers have focused attention on the

impact of unionization on voluntary job separations.

Pencavel's 1970 work on quit rates in manufacturing

gave empirical credence to the role of the union in

affecting the quit rate.9 In Pencavel's quit rate

regression, the union variable was significant. Using

an activitism variable, Pencavel concluded decisively

that the presence and militancy of unions affect the

quit rate.lo

Burton and Parker's study of determinants of

1960 interindustry variations in the quit rate revealed

that the unionization variable was significant in their

regression.ll Going one step further, Burton and

Parker noted that the inclusion of incentive variables

in the second phase of their analysis destroyed the

statistical significance of the regression coefficient



for unionization.12 As they pointed out, the correlation

between unionization and wages was not surprising.

The prior empirical work on the relationship

between unionization and quits justifies the inclusion

of a unionism variable in the quits function. The

correlation between unionization and quits described by

Burton and Parker leads us down the path to the selection

of wages as the second element making up the quits

function.

In a 1972 study, Pencavel included wages in his

quit-rate regression and found that his estimates

supported the causation line from wage income to quits.lu

His 1970 study similarly established the effect on the

level of wages on quits.15 Parsons found the wage

variable to be significant in a 1972 study that included

quit rate regressions.16 Burton and Parker included

wages in their "incentive" category, and the results

again proved significant. The decision to voluntarily

leave one job in search of another is clearly affected

by the wage rate. This finding allows us to identify

the quits function at this point as dependent on union-

ization and wages, q = q (U, PL).

Little previous consideration has been given to

the interaction of wages and unionization. It is known

from earlier studies that there is a correlation between

the two, but there has been no interaction term in a

quits regression recognizing this relationship. In



short, there will be further discussion of this as

movement is made toward the estimating equation for the

quit rate regression.

D. Quits and Specific Training
 

In this discussion of specific training, I will

begin by providing an overview of the background

literature on this tOpic. Particular attention will be

given to the relationship of quits to training, as well

as to the relevant investment aspects of the employee

and employer. Prior research has been limited by the

inability to find an adequate measure of training. This

gap has left researchers with a choice of proxy

measures, and the alternative presented here does not

fully solve the problem of measuring specific training.

The shortcoming of inadequate training measures have

been discussed by Hamermesh who has pointed out that

"only through an accounting study can we discover how

much general and specific training is being produced

and what the distribution is across occupations and

industries."17

The distinction between general and Specific

training was clarified by the work of Gary Becker.18

Becker argues that "Employees with specific training

have less incentive to quit ... than employees with no

training or general training, which implies that quit

rates are inversely related to the amount of specific
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training. It was this work that provided the foundation

for the various studies of quits using age, length of

service, wage and other independent variables in the

regression equations.

Parsons used a series of variables to represent

specific human capital.20 In his conclusion, Parsons

implies that quit rates will be lower in industries in

which worker-financed specific investments are heavy.21

One of the most common threads of measurement for specific

training has been the wage rate. The inverse relationship

between turnover rates and wages has been previously

described by Oi (1962) and Pencavel (1970).

The assumption that the wage rate belongs as a

proxy, or in a set of proxies for training, does limit

the extent to which the correlation between wages and

quits can be attributed to differences in training as

well as other factors. The union has an impact on wages

and quits that is equally important and that affects the

training picture to some degree. These factors are part

of the optimal union-wage-training-quit strategy utilized

by a firm.

Determining the extent to which quits are affected

by training depends upon the means by which training costs

are financed. When the training is worker—financed, a

loss of investment follows voluntary separation. When

the employer finances the training, the voluntary quit

represents a loss that is expensive to the firm.
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The inclusion of training into the quits function

assumes that both employer and employee share in the

costs of training. It is also assumed that there is

some specificity in the training. Jovanovic and Mincer

stressed that, "as long as specificity exists, both

workers and employers share in the costs and returns

from these skills."22

The preceding arguments allow for the specification

of the following quit rate function:

(1) q = q (U, P T)L)



11

CHAPTER TWO

DERIVATION OF THE COMPLETE MODEL

The following section is a neoclassical approach

to the profit maximizing firm that must make certain

decisions regarding the amount of labor to be hired and

the quantity of training to be provided within a union

framework. The objective of this approach is to deter-

mine what factors enter into the Optimal decisions

regarding levels of training and employment.

A. The Neoclassical Model —- The Demand Functions

It is relatively unique to use a neoclassical model

that includes the quits function described above to

arrive at a firm's optimal training decisions. Others

have looked at the quits function within an optimal wage

strategy, but no one has included the training costs

within the framework that is to be presented. Specific

concern will be directed to the factors determining the

demand for labor and the demand for training.

Consider the model for the firm in which the firm

produces output for a competitive product market. Assume

that the firm has a concave production function with two
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inputs, labor and training:

(2) Q = f (L, T)

the number of workers used in productionwhere L

T the hours spent in training per worker

An examination of costs requires an accounting for

the number of employees used in production. Those

employees who were paid for include both those used in

production and those who quit:

(3) L + qL = L (l + q)

Recalling that:

q = (U, P T),
L,

by substitution into (3), we have:

(M) L = L + q(U, P T)L)

Since workers who quit must be replaced by new

employees who must be trained, the number of workers who

are trained is determined by the prevailing quit rate:

(5) L [q(U, P T)]L,

The total cost of production can be shown as follows:

(6) c = PLL+PLLq(U,PL,T)+ (t,T) L [q(U, PL, T)J

,where t = the cost of training per hour
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The first term is the price of labor times the

number of workers used in production. The second term

PLLq(U,F> T) represents the wage costs of those used inL’

production who quit. The final term, which is the cost

of training per hour times the number of workers trained,

represents the total training costs.

Assuming the existence of a profit-maximizing firm

operating in competitive output and input markets, we

show the following expression:

(7) n = POO-[PLL+PLLq(U,PL,T)+'(t,T)l.[q(U,PL,T)]]

Taking the production function from (2) and

substituting into (7):

(8) fl = PQf(L,T)_ [PLL+PLLq(U,PL,T)+ Lth (U,PLT)]

In the process of maximizing profit, the firm will

choose the levels of labor and training that are optimal.

The equilibrium, or first-order conditions for a

constrained maximum, are that all first partial deriva-

tives are zero. Taking the partial derivatives, one

obtains:

an _ -

(9) 3: - PQfL - PL - PL q(U,PL,T)-th (T,U,PL) - 0

(10) PQfL = PL+-PLq (U,PL,T)+ th (T,U,PL)

The rule of choosing labor is that the extra benefits

from employing more labor should be equal to the wage
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costs of hiring another worker plus the training costs of

hiring another worker given the quit rate and the

training level per worker. The terms PL4'PLq(T,U,PL)

represent the wage costs of hiring another worker given

the quit rate and the training level per worker.

Performing the same differentiation technique with

respect to training, one obtains:

 

an - _ _3_.

(12) 3—"= P f -PL -Lt iEqu P 'r)]
3T Q T L qr 3T ’ L’

an 3q(U,PLT)

(13) a—T - PQfT- PLLqT- Lt {T H + q(U,PL,T)}

3n _

(1n) 5T” PQfT-PLLqT- Lt {TqT + q (U,PL,T)}

3n _

(15) fi - PQfT- PLLqT- LthT- Ltq(U,PL,T)

setting %% = 0, then

(16) PQfT = PLLqT + LthT + Ltq (U,PL,T)

Expression (16) gives the rule for the Optimal usage

of the input training. The input training is used up to

the point where the extra returns from training equal the

cost of training. The cost of training includes the

indirect costs (PLLqT) which reflects therage costs due

to the rate of change of quits with respect to training.

The second part of the expression represents the

change in the direct costs of training where there is a
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change in training. In the event that increases in

training do reduce the quit rate, qT will be negative.

In the instance where the quit rate faced by the firm

increases, the firm will have a lower incentive to invest

in more specific training. The quit by a trained employee

imposes a particular cost on the firm. Where the quit-

rate trend is upward, the employer will realize losses

from further training. This is because the higher

probability for voluntary separation reduces the time

horizon available to recover human capital investments in

training.

The equations (10), (16), shown above are the jointly

derived input demand functions in their implicit form.

It is assumed that the second order, or stability

conditions, are met. The generalized isoquant is concave

from above in all directions.

In the usual setting for a two-factor model of a

profit-maximizing firm, the quantity of an input demanded

is a function of the two input prices and of the

commodity price.1 The model presented here introduces the

quit rate and unionism as additional variables affecting

the demand functions.

Taking the first—order equations (10), (16), we can

demonstrate the factors the firm can choose in a reduced

form. The demand for labor can be written:

(17) L = L [P t, U,q(T,U,PL)]Q’PL,
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The demand for training can be written:

(18) T = T (PQapLatauaq)

In the latter equation (18), training:h3a function

of prices plus unionism and the quit rate. Holding

prices constant, the stronger the union is as a vehicle

for the expression of voice by the employees, the lower

the quit rate. The lower the quit rate, the greater the

incentive for the firm to invest in training, especially

firm specific.

The demand for labor (17) is determined by the price

of the output, the price of labor (wage rate), the cost

of training, unionism, and the quit rate.

Output price is assumed to be constant. We also

assume that the price of labor is equal to the wage rate.

The purpose of these assumptions is not to deny that

changes in market conditions affect the decisions to be

made by the profit-maximizing firm, but to allow us to

isolate the variables instrumental to our hypothesis.

As we move toward the estimation equations (17) and (18),

we will add some of the non—price variables that have

been determined to be useful in measuring quit rate-

related trends.

B. The Wage Function
 

Our equations have been derived by finding the

profit-maximizing conditions for the individual firm,
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assuming constant output prices. Earlier we pointed out

that the labor union provides a vehicle that allows the

expression of voice within a work environment. Expression

of voice through the union vehicle in turn results in a

reduced labor turnover rate only as long as there is an

obvious return to the employee. The employer's reaction

must go beyond offering merely a listening ear. It is

proposed that the employee-union group's payoff is in the

wage and fringe benefits derived, as well as in other

advantages stemming the influence of the union into the

work setting. Unless there is some evidence of return

from the employer to the employees, the union voice wears

thin and ceases to be effective.

Regarding the impact of the union on the work setting,

Richard Freeman concluded that workers are more attached

to the firm in the union work setting because of the

existence of voice and of the industrial jurisprudence

mode of operation.2 His conclusion is consistent with

the findings of Sargent and Clawson, who observed lower

separation rates in hospitals with grievance systems

than in those without such systems.3

The influence of increased wages and benefits on

quit rates has been examined before. More recently,

Freeman found that the effect of wages on the probability

of separation was less significant. It has long been

assumed that the wage rate is part of the causal relation-

ship between unionism, quits, and training. Because of
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its importance, the wage rate thus deserves significant

consideration. Quits are affected by the impact of the

union through increased wages. A decrease in quits

resulting from such union and wage activity will stimulate

an increase in training activity.

The optimal wage-quit strategy described by Pencavel

takes into account the effect of union activity on the

wage rates.u He used wages and education as proxies for

specific training, but there was no separate estimation

of training as a dependent variable. In Pencavel's other

work on this subject, he again used wages as a dependent

variable that included a significant union coefficient.

He concluded by pointing out that "there does appear

to be limited evidence supporting the thesis that growing

wage supplements have contributed to the decline in the

6 The link of wage rates to quits requiresquit rate..."

further testing. To determine the extent to which wages

are affected by union activity, wages too must be examined

as an independent variable within the system. Based on

this, we are able to show wages as a function of unioni-

zation.

(19) W = W(U)

Clearly, wages are determined by factors other than

just unionization. While union bargaining strength is

important, other influences affecting wages include skill

or quality of labor, geographical differences, industry
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concentration, and unemployment rates. Geographical

differences, industry concentration, and unemployment

will not be examined here in terms of effects on wages.

Skill or quality differences will be studied through

the amount of training received by the worker. The more

training a worker has received, the more efficient that

worker is on the job. Workers who have received more

training are often rewarded in terms of higher wages.

Thus, the amount of training received is also viewed as

a determinant of the wage rate.

Becker observed that one way to reduce the likelihood

of a quit by a trained employee was to offer higher wages

than could be received elsewhere.7 The higher wage is

the employee's reward or incentive, as well as a deterrent

to quitting. For this reason, we show training as a

variable in the wage equation.

Training, in our three equation system, is an

endogenous variable determined by the system. However,

in examining the factors affecting the wage rate, training

must also appear as a variable that affects wage deter-

mination.

The inclusion of training into the wage equation

introduces the circular flow aspect of training. The

reduction in quits in the system stimulates more training.

The amount of training determined then results in higher

wages, which also reduce quits. Our purpose here is not

to describe such a process lagged over time, but to create
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an awareness of its existence, keeping in mind that the

union-voice-wage-causation process still remains as the

initial impetus.

The union influence on the wage rate does have an

effect on the conditions surrounding the maximization

rules for choosing levels of labor and training. Return-

ing to equation (10), the wage rate affects the cost of

hiring one more worker as well as the training costs of

hiring another worker. If the presence of a union raises

the overall wage rate, it becomes more costly to hire at

each employment level.

From the employer's viewpoint, the higher wage rate

induced by union pressure means higher costs affecting

the optimal level of input usage. Given the existence of

the union and its monopoly on labor supply, the employer

does not have the choice of doing better in an outside

market.

The impact of higher wages on the employee is to

reduce the attraction of an outside opportunity. When

the employee receives a higher wage due to the union

presence, the extent to which the employee can benefit

from another position is comparatively reduced. The

relative wage advantage of the present position makes

the decision to quit less desirable. The lower quit rate

tends to offset the increase in costs of employment

resulting from the higher wage. The return on the

higher wage is the lower quit rate, which has the effect
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of lowering the costs of employment and training. Thus,

the higher wage costs are counterbalanced by the lower

employment and training costs. The extent to which this

latter effects occurs is dependent on the elasticity of

the quit rate in regard to changes in the wage level.

The existence of the wage equation allows for the

examination of the link from unionism to wages to quits

in a three equation wystem. A wage equation is not

unique to a study of quit rates. It is necessary, however,

if we are to determine the impact of unionism in relation

to its interaction with training.



CHAPTER THREE

ESTIMATION EQUATION FOR THE MODEL

A. The Quit Equation

We have assumed that output prices are constant in

order to eliminate their effects in equations (17), (18),

and (19). Unfortunately, the data on prices do not exist

at the three-digit industry level where we are going to

be testing the model.

The most convenient starting point for testing the

model is a brief reference to the previously discussed

variables that enter into the quits equation. Based on

equation (17), the demand for labor is dependent upon

unionism, quits, and the prices of output, labor, and

training. We have already eliminated output price but

will include the wage rate as the price of labor. The

price of training represents a cost to the firm that is

real but that is not reported or quantified for a study

of this type.

In our arguments leading up to equation (1), we

justified the inclusion of U, PL and T into the quits

function. Looking at the reduced form demand for labor

equation (17), we are able to test the factors we expect

22
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will affect the quit rate. In addition to these variables,

our model will be revised slightly by the addition of two

variables that have been used earlier by writers who

examined the quits function.

Pencavel used a variable represenging the ratio of

female to male employment.1 In our theoretical section,

we proposed that the amount of training offered by the

firm is dependent upon the quit rate. The empirical

results of Pencavel suggest that the higher the proportion

of female employees, the higher will be the quit rate.2

Assuming the latter is true, it follows that as an

industry's employment mix is made up of a higher female

ratio, there will be more quits and a lower tendency to

invest in training by the firms. Thus, the demand for

labor will be dependent on a higher quit rate due to the

higher proportion of females.

While the union provides a voice for the employee as

well as a wage bargaining unit, there are certain non-

pecuniary benefits that employees obtain with length of

service. Length of service is typically rewarded with

seniority and other desirable benefits that would be

forfeited if voluntary separation occurs. Freeman

suggested years of tenure with an employer as a potential

proxy for "specific training."3 The longer the tenure,

the more training the employees have received. Although

we have a measure for training, the accessions will be

included to verify this observation. Accessions represent
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the number of additions to the work force. Lower

accessions imply that employees have longer tenure of

service. Longer service means lower quit rates.

To test the hypothesis that increased wages have a

greater effect on the quit rate in firms in which unionism

is high, we add the interaction term W.U. The role of

a strong union in providing a vehicle for the expression

of voice leads us to expect that the quit rate will be

lower at firms in which wages are higher and union strength

greater.

Prior studies have omitted any examination of the

interaction Of wages and unionism against the quit rate.

Similarly, they have also not included an interaction

term to determine whether the quit rate effect of training

is independent of unionism. This omission is undoubtedly

the result of the use of several proxy variables to

represent training. Such a representation makes inter-

action more difficult.

When the employer and employee share training costs,

both parties have a stake in seeing returns on their

investment. The employee who in some manner shares in

training costs will have less inclination to quit. If

the same employee also belongs to a union, the Opportunity

to have a "voice" will further deter the worker from

voluntarily separating from the job. The interaction of

training and unionism is expected to result in an indirect

relationship when it is part of a quit rate regression.
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The preceding permits the specification of the

following equation:

(20) Q B+'B1F+'B2Acc+'B3W*'BuU+'B5T+'BGW°U+'B7T°U

Q = the quit rate in industry i

F = the percentage of workers in industry i who

are female

Acc = the number of additions to the work force

per one hundred employees

W = the median wage and salary income

U = the proportion of employees covered by

collective bargaining agreements

T = the amount of specific vocational preparation

received

the interaction of wages and unionism2
.
“

C
.
‘

u

U-T = the interaction of unionism and specific

vocational preparation

B. The Training Equation
 

In this model, the input of training is used uptx>the

point where the extra returns from training equal the

cost Of training. The amount of training paid for by the

firm is included as a cost of production. The firm's

optimal decision-making process includes both the direct

costs (wages) and indirect costs (training).

The reduced form equation (18) for training included

the wage rate, unionism, and the quit rate. We have

included accessions in the quit rate equation and will add

them here as well. Fewer accessions imply that there is
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less need for training. Older, more tenured employees

have completed training and require less additional

training. Newer employees, on the other hand, require

more training to make them more productive to the firm.

An additional measure of employment activity is

the number of workers who are laid off. The decision to

lay Off the trained employee represents a loss of return

on investment. Higher layoffs imply that there is less

training required. Layoffs reflect market and employment

conditions.

Burton and Parker found an inverse relationship

between the number of workers who are white and quits.

The quit rate declined as the percentage of white

employees increased.u Consequently, the implication for

training is that the firm would be less inclined to train

non-white employees since their quit rates are higher.

From a policy point of view, this finding suggests that

non-whites are a less desirable training investment. A

variable that represents the proportion of employees who

are white will be included to test this phenomenon.

As noted earlier, quit rates are reduced by

unionization. In addition, unions can be expected to

increase the total amount of wages and benefits received

by the employees. Assuming the training is desirable,

unionization will increase job satisfaction and wages.

The interaction of wages and unionization as a determinant

in the training equation has not been examined in the
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past. The interaction term W-U .is included to test

the hypothesis that unions have a different effect on

the training of high-wage employees than they do on low-

wage employees.

In the second estimating equation, training is

presented as the dependent variable.

(21) T = a0+-alW+-a2L+-a3 Acc+-auNi-a5U4-06Q+-a7W-U

L = the industry layoff rate per 100 employees

N = the percentage of employees who are white

C. The Wage Equation
 

The traditional wage equation includes a variable

for unionization. The linkage route between unionization

and quits is through the channel of wages and specific

training. Unionization raises wages and reduces quits.

Since lower quits stimulate more training, the inter-

action Of unionization and training is expected to

increase wages. The way to test this observation is to

include an interaction term of unionization and training

(U'TJ‘IhI the wage equation.

Since unionization provides voice opportunities

to the employees in training, it is expected that the

wages of unionized employees will be higher than those

of non-union employees who are trained.

Prior studies have used education or some

combination of proxies to represent training. We will
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use specific vocational preparation as a measure of

training. Specific Vocational Preparation comes from the

1950 survey listed in Estimates of Worker Trait Require-

ments for ”000 Jobs.

The final variable in the wage equation is the

percentage of employees who are white (N). If race

discrimination exists, there will be a higher wage trend

when there are more white workers.

The third assumption is:

(22) W = z+'le+'z2N+-23T+’zuU°T



CHAPTER FOUR

ESTIMATION AND RESULTS FOR THE MODEL USING TWO

DATA SOURCES

A. Data Sources for Estimation
 

The three equation systems will be estimated

using data from forty selected three digit manufacturing

industries for 1958. Information on wages, quit rates,

percentage female, layoffs and accessions was gathered

from the publication, "Employment and Earnings." In

order to find the percentage of white by three digit

industry code, we had to use 1966 data from the "Equal

Opportunity Report." Unionism data came from the

"Handbook on Labor Statistics." The measure of

training is specific vocational preparation Estimates of

‘Worker Trait Requirements for #000 Jobs and was first
 

estimated on an industry by industry basis by R. S.

Eckaus (196u).

B. Estimation Methods and Results
 

The model is estimated by two-stage least squares

with only the second stage showing in the results. The

results appear in Table l on page 33 . The dependent

29
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variables are listed across the top of the page with

the results of the second stage listed vertically

below. In the parenthesis, t values are listed, and

a t value of one or greater is understood to be

significant.

Based on established criteria of a t value of

one or greater, accessions is the only variable that

passes the test with a t value of n.222. Longer term

employees receive certain non-pecuniary benefits, that

make it more costly to quit. The significance of this

beta coefficient reinforces the important role of

longevity and of its benefits in the decision to stay

with a particular job. Unions are effective in

improving a job's non-pecuniary benefits as well as

its pecuniary, rewards and seniority rights.

Earlier we discussed Freeman's suggestion that

years of tenure could be used as a proxy for specific

training. The accessions variable is as close as we

come in this equation to such an estimation. Three

other estimated coefficients came close to meeting the

significance test with t values of .9” or higher. The

highest of these was the training variable, which had

a negative coefficient and a t value of -.997H. This

result is not discouraging because it does support

the proposition that workers with high levels of

training are less inclined to quit. The sign of the

coefficient, although not significant, is consistent
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with Becker's proposition that employees with Specific

training have less incentive to quit.1 Since SVP has not

been used previously as a measure in a quits equation, it

is significant that our results are as expected.

The use of proxy variables of one form or another

has consistently introduced some doubt as to the reliability

and interpretation of such results. Clearly, the SVP

measure still leaves room for improvement that would

provide a totally accurate accounting across occupations

and industries. Our initial quits function was dependent

upon the number of workers used in production and on the

hours spent in training. Our results, while not significant

on the basis of standard criteria, do not discourage us from

asserting the necessity of including training in the quit-

rate function. The negative sign for the estimated

coefficient for SVP supports our contention that qT in the

training equation (16) is negative.

The two interaction terms also border on significance

at the 1.00 level. Wages and unionism came in at a

surprising negative beta coefficient. This finding is

contrary to our expectations and is inconsistent with our

theoretical model. The interaction of the SVP and unionism

variables, however, did show a positive estimated co-

efficient.

In the training equation, the estimated coefficient

for accessions was significant and positive as we expected.

Newer employees require more training and the positive
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coefficient for accessions verifies that need. Increased

layoffs mean more training based run the results shown

here. The variable that has the greatest meaning is the

estimated coefficient for quits, which -- as expected --

was negative. The higher the quit rate, the lower the

training.

In our theoretical section, we proposed that the

decision to offer more training is a function of prices,

unionization, and quits. The lower the quit rate, the

greater the incentive to invest in training. Prior

studies had shown training as a variable in a quits

equation in proxy form and had failed to set up a non-

proxy measure as a dependent variable. In this instance,

we have supplied a variable measuring training and have

shown that quits affect training in an inverse relation-

ship. The negative coefficient for the quits variable

and its significance is supportive of training as a

function of quits as predicted fromcnuétheoretical model.

The model proposed that the firm employstfiuainput training

up to the point where the return from training equals the

cost of training (equation 16). In that expression, the

quit rate was part of the cost of training. The loss of

the trained employee results in a cost to the firm. When

quit rates go up, we predicted that the amount of training

provided by the firm would go down. The higher probability

of separation makes the investment in training less

desirable. Our significant negative estimated coefficient
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Two-Stage Least Squares Coefficients and t Statistics

From SIC Data

 

 

 

Variables Q SVP W

(t value) (t value) (t value)

F .9382

(.8529)

Ace .1187 .5916

(9.2220) (1.0083)

W .01335 -.0952

(.9119) (-.8031)

U .0059 .0376 1.399

(.9908) (.9962) (2.8189)

(W-U) -.0003 -.0002

(-.99l7) (-.2626)

(U°SVP) .0209 -.7959

(.9970) (-1.5992)

L .0305

(1.0996)

N -.0239 .1998

(-.3211) (.2967)

Q —6.2388

(-1.1688)

SVP -1.6925 72.9739

(-.9979) (1.8210)

C 1.2239 19.9265 -36.6589

(.9699) (.9926) (-.7965)
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of quits in the SVP regression supports our prediction

that the firm's desire to train is dependent in part on an

inverse relationship with the prevailing quit rate.

The estimated coefficients for wages, unionism, and

for the interaction of wages and unionism were not

significant. Freeman found that unionism raises tenure

and reduces separations.2 Our expectations were that the

union environment would provide a stable work environment,

thus encouraging more investment in training. Unionism

would then have a significant direct effect on increasing

training. The insignificant coefficient for unionism did

not support our theory that training is in part determined

by the impact of union strength.

Union influence also manifests itself in the form of

higher wages. Since employees with additional training

also typically receive higher wages, we expected wages

and training to have a positive or direct relationship.

Finding that the estimated coefficient for wages was

negative was contrary to our expectations. The t value

for the wages coefficient was insignificant, suggesting

that wages and unionism also failed to be significant.

The wage equation reported significant results for

unionism, the interaction term, and the training variable.

As expected, the higher the percentage of work force

covered under collective bargaining, the higher the wage

rate. This finding is consistent with our theoretical

expectations and is not unlike earlier results of others
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who have examined the same relationship.

The interaction of training (SVP) and unionism was

significant although the sign was contrary to our

expectations. This result indicates that union strength

in combination with training tends to cause lower wages

rather than the higher wages we had anticipated.

The training variable, when considered alone in the

equation, did show a positive sign. The estimated

coefficient was also significant. Increased training

results in higher wages,and this finding is consistent

with our prior expectations.

While interaction terms provide information

concerning the combined effect of two variables on the

dependent variable, another approach is needed to

determine how one variable affects the relationship

between a second independent variable and the dependent

variable. For example, one could inquire about the

effect of different levels of unionization in the

relationship of training (specific vocational preparation)

to quits. Taking the first equation (20) as an example,

partial derivatives can be used to arrive at a basis for

such an approach.

Recalling that equation (20) is as follows:

Q = 13+BlF’rBZAcc’rB3W+BL+U+B5T+BBW~U+B7T~U

8Q ..
(23) fi- - B5 + B7U
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Expression 23 shows the partial derivative with the

change in quits as a result of a change in training. In

order to evaluate the impact of unionization at different

levels, we can now substitute into the equation a high,

low, or mean value for unionization. To determine whether

the effect is significant from zero at a high, low, or

mean value, a standard deviation term is needed to divide

into the right side of expression 23. Taking the square

root of the variance and dividing into the partial effect

shown:h1expression 23, we are able to arrive at a t value.

Table 2 on page 37 shows the values for the

numerator and t statistic for each of the partial

derivatives listed at their respective minimum, mean, and

maximum values. This approach has not been used in any of

the prior studies of quit rate activity or in any of the

studies pertaining to the measurement of training.

The measure unionism is used to determine to what

extent union activity (voice) affects quit rates, training,

and wages. The data in Table 2 shows that the union's

strength or weakness has little effect on the impact Of

training on quits. By varying the levels of training, it

is clear that union activity does not have a significant

impact on the quit rate at average and high levels of

training. With a positive sign, however, the relationship

is contrary to what was expected. This result is not

encouraging, as it suggests a higher quit rate at higher

levels of training where the union affects the quit rate.
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TABLE 2

T VALUES AND PARTIAL DERIVATIVES

FROM THE SIC REGRESSIONS

 

 

 

Min. Mean Max.

%% at levels--Partia1 Effect 2.9199 3.0225 3.5183

t statistic .9057 .3193 .5559

U value 30.1 65.2 89.5

39 t 1 1 p ' EffEU a eve s-- artial ect .0139 .0265 .09977

t statistic .9306 1.0950 1.0612

T values .37 1.01 2.15

%% at levels--Partia1 Effect .0270 .0210 .0065

t statistic .7526 .0898 .1337

W levels 52.88 83.16 122.71

%% at levels--Partial Effect -.101 -.1082 -.2792

t statistic -.9939 -.8153 -.9961

U levels 30.1 65.21 89.5

g¥ at levels—-Partial Effect 98.5168 20.57 1.2a

t statistic 1.9995 2.927 .17

U level 30.1 65.21 89.5

%% at levels--Partial Effect 1.0996 .5u01 -.3671

t statistic 3.9987 9.6281 -.31

T level .37 1.06' 2.15
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None of the partial derivatives in the training

equation proved to be significant. In the wage equation,

at low and average levels of union strength, training

had a significant impact on increasing wages. This

finding implies that in firms with strong unions, training

has a diminishing effect on wages. A strong union

presence changes the work environment, wage structure,

and fringe benefits to such an extent that wages no

longer respond to changes or increases in training levels.

Once average skill levels are achieved, the wage rewards

of training cease to exist for workers in strong union

environments.

At low and average levels of training activity,

the union does have a significant impact on increasing

wages. Higher levels of training result in there being

no significant response of wages to changes in union

strength. In a union setting, training has some effect

on the union's impact on wages. Unions tend to equalize

wages somewhat once a certain skill level is reached.

Beyond the average level of training, changes in wages

resulting from changes in union strength are not signifi-

cant. Once high levels of training are attained, wages

change only in response to other factors unrelated

to the union.

These results are not surprising and do verify

the linkage of both training and unionization to the wage

rate. Levels of union voice interact with training to
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raise wages up to a limit. Once that limit or level of

unionization is reached, training's effectiveness on

raising wages ceases to exist. Similarly, the union

impact on wages also becomes insignificant at high levels

of training. This suggests that an excess of either

training or union voice activity precludes the signifi-

cant impact Of the other. At high levels of measurement,

they become mutually exclusive in terms of pressure on

wages. Going back to the original individual beta

coefficients, they were positive and significant. At

low and average levels, training and union strength

reinforce each other when examined through the

interaction process. From a policy vieWpoint, highly

trained people will not find the union raising their

wages in response to above-average training, and

employees in a strong union environment will not seek

more than average training as a means to raise their

wages.

From an original theoretical perspective, these

latter results are supportive. The most disappointing

results from the SIC data exist in the quit rate

equation. The accessions variable consumes the only

precise significance that exists. If wages had shown a

negative significant relationship in determining quits,

the accomplishments of the union and training variables

in the wage equation would have been further supported,

thus verifying the theoretical linkage we have proposed.
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The training equation provided strong support

for the role of quits in determining the amount of

training to be offered. The ability to show training

as a dependent variable is an advance.

In comparison to the prior work of Pencavel,

there is some inconsistency. The quits equation was

most satisfactory in showing the wage impact for Pencavel.

Our results were not supportive on the estimated

coefficient for wages. Accessions were consistent with

Pencavel's results.

The Pencavel wage equations reported the same

signs for comparable coefficients that we did. The

other major difference was our inclusion of the training

equation, thereby establishing a different equation

system. This equation system precludes any further

comparison. In addition, our use of interaction terms

and their interpretation constitute an extension beyond

Pencavel's work. A comparative summary of our results

and those Of Pencavel are shown in Table 3 on page 91.

C. A Similar Test Using SMSA Data
 

Additional testing using SMSA data is necessary

to examine further the extent to which training is

affected by quit rates and by the related interactions

through union voice and wages.

Using 1970 data from forty-two large SMSA's, the

two-stage multiple regression was run again, utilizing
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TABLE 3

COMPARISON OF SIGNS --

OUR RESULTS AND PENCAVEL'S

 

 

Quit Rate Regression Pencavel Our SIC Results

Wages — +

Accessions + +

Unionism - +

Female + +

Wage Rate Regression

Unionism + +

 

NOTE: Our quit rate and wage rate regressions included a

training variable not used by Pencavel. Pencavel

also did not include a training regression.

Coefficient signs shown above only pertain to the

usage of established variable measures.



92

the same equation with two exceptions. Data sources

included the "Census of Population," "Employment and

Earnings," and the "Area Wage Survey Bulletin" from the

U.S. Department of Labor. Since data are not available

on special vocational preparation by SMSA, a substitute

for the training variable was used. Education is used

as a substitute proxy measure of training.

The link between training and education is not

new. In a U.S. Department of Labor study cited by Jacob

Mincer, a high positive correlation was found between

schooling and on-the-job training.3 Parsons used a

total human capital function that includes formal

education as one of the determining variables.Ll

Specifically, the variable education used here represents

the median grade level achieved by persons aged 19 or

older.

Education has been used before in quit rate

regression analysis. Pencavel used it and observed

a positive relationship between formal school education

and quits, and between formal education and wages.

Since formal education is a far different measure than

we used in testing SIC data, the results are expected

to be different. Pencavel observed that for a given

wage, the higher the formal schooling, the lower the

worker's investment in skills specific to his current

employment.5

It is important to note another word of caution
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pertaining to education as a measure. Haworth and

Rasmussen observed that while median years of education

are Often used to measure differences in human capital,

they are in effect a poor measure of human capital

whenever they fail to evaluate quality differences.6

Citing the Coleman Report, Haworth and Rasmussen pointed

out that the quality of the input education varies

particularly by race.

Thecflflmn~variance from the SIC study is the race

variable. For the SMSA data, the race variable repre-

sents the percentage of non-whites rather than the

percentage of whites aspresented in the SIC data earlier.

On the basis of the results shown in Table 9 on

page 99, the regression's second stage indicates that

there are several differences from the results of the

SIC data. The estimated coefficient for accessions was

significant, and wages were as we expected. The unionism

coefficient had the correct sign but was not significant.

The education equation displayed results far

different from what we observed earlier using the SVP

training measure. New entrants into the labor force

reflect lower educational attainment based on the sign

and significance of the accessions coefficient. Higher

wages reflect more education as does the presence of a

stronger union representation. The interaction of wages

and unionism proved significant in showing an indirect
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TABLE 9

Two-Stage Least Squares Coefficients and t Statistics

From SMSA Data

 

 

 

Variables Q Ed W

(t value) (t value) (t value)

F -.1332

(-.2262)

Acc .690180 -3.7809

(7.5007) (-1.9699)

W -.0153 .115923

(-1.19008) (1.3567)

U -28.3311 22.6060 -2973.39

(-.7950) (1.3181) (-1.6368)

Q1(W°U) .o1szu -.13uo

(.8181) (-1.2078)

02(U°Ed) 2.1673 213.297

(.6905) (1.6672)

L -.2203

N -.9855 -21.9218

(-.1999) (-.5398)

Q 5.7uso

(1.5886)

Ed -1.5525 -160.655

(-.5757) (-l.5632)

C 21.0629 —7.8717 2003.53

(.6925) (-.6017) (1.6515)

 



effect on education.

Although the costs of training can be shared by

both employer and employee, such an investment would be

discouraged by the likelihood of a quit or layoff. In

contrast, education -- particularly through the public

school level -- has no direct cost to the employer or

student. Strictly speaking, of course, public education

is not free since it is financed by taxes. However,

its cost is not as direct as that of an in-house,

industrial training program.

The results of the quit rate within the education

regression point to this vast difference. The higher

the quit rate, the greater the education. This finding

confirms the Pencavel argument that years of formal

schooling and the quit rate should be positively

associated. It also testifies to differences hiwhat is

actually measured in education as compared to vocational

training.

The wage regression reported significant results,

but they were most unexpected. The estimated union

coefficient is significant and totally the opposite of

what we have predicted from our theory. The interaction

of unionism and education did prove significant with a

positive influence on the wage rate. This result is

consistent with our theory.

Increased education means lower wages according

to the results of the estimated education coefficient
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in the wage equation. Specific training in our SIC

study showed a positive impact upon wages. The result

here is inconsistent with our view of the importance of

training. Since education represents our proxy for

training, this result implies that higher training

results in lower wages and is the exact opposite of

our expectations.

One possible explanation for this result is that

younger workers tend to be better educated than more

senior, Older workers. Since wage rates are based on

seniority among other factors, it is not surprising

that younger, better-educated workers receive lower

wages than their more senior counterparts. The average

level of educational attainment for younger employees

tend to be higher than that achieved by older workers.

As workers entering the work force today are in general

better educated than those who started to work thirty

years ago.

The negative sign for the race variable is con—

sistent with our expectationsixithat the higher the

non-white percentage, the lower the education attainment.

The estimated beta coefficients for race were not

significant in any of the results.

Using the same approach that we did earlier,

partial derivatives were used to further examine the

causal relationships. From Table 5 on page 97, the

first significant results are the effects of unionization



97

TABLE 5

T VALUES AND PARTIAL DERIVATIVES

FROM SMSA DATA

 

 

 

Min. Mean Max.

3% at U levels--Partial Effect -l.189l .0296 5069

t statistic -.8l28 .1152 9059

U value .17 .73 .95

%% at Ed levels--Partia1 Effect -s.7912 -2.suo2 -1.2398

t statistic -l.79 -.3261 -.2695

Ed value 10.9 11.9 12.5

WWW at W levels--Partia1 Effect 8.9056 3.8972 -1.1917

t statistics 1.9567 1.3872 -.3278

W levels 101.56 138.72 176.91

aEd .
8W_ at U levels-—Part1al Effect .0930 .0179 -.0123

t statistic 1.3859 .9157 -.91

U levels .17 .73 95

WW5 at U levels--Partia1£ffect1-129.90 -9.985 +9l.9296

t statistic -.3961 —.00913 027631

U levels .17 .73 95

3—3 at Ed levels--Partia1 Effect -255.62 69.25 192.20

t statistic -.1092 .0286 0833

Ed levels 10.9 11.9 12.5
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in the reduction of the quit rate is significant at

the lowest education level. This finding leads to the

conclusion that higher education (training) levels do

not make the union impact on the quit rate any greater.

Unionization does increase the educational level

at minimum and average wage levels. At high wage

levels, the signs reverse and unionization and education

show an inverse relationship. Viewing education as a

proxy for training, this result means that unions

support more training at low and average wage levels,

but not at high wage levels. This fact suggests the

conclusion that educational attainment and training

are not high priorities for the union when wages are

high. From a practical standpoint, once the goal of

high wages is achieved, there is little incentive to

seek further education or training. In fact, the

causal relationship is reversed since the higher the

unionization, the lower the level of education or

training attainment.

The only other significant t statistic was for

the effect of wages on educationaflzlow levels of

unionization. Wages do influence educational

achievement in the same direction at low levels of

unionization. As people earn more money, we tend to

find an increase in their level of formal education.

Again, at high levels of unionization the signs reverse,

and there is an inverse relationship between wages and
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education.

In summary, the effect of unionization on the

quit rate at low levels of education is reassuring.

The interrelationship between education and wages,

whatever the causal effect, is quite different and of

no significance when there is a high level of union

activity.

In Table 6, we show a comparison of Pencavel's

results and of our SMSA results. There is a difference

in perspective in this comparison since Pencavel's

study was by SIC category rather than by SMSA. The

signs for the estimated beta coefficients for education

and female differ in the quit rate regression. The

signs for unionism and education in the wage rate

regression are also the opposite of each other. The

major differences are in data sources used.

D. A Summary of Findings -- SIC and SMSA

Our original objective was to test the impact of

unionism (voice), which in turn lowered the quit rate

and stimulated an increase in training. The first leg

of this causation line is the effect of unionism on the

quit rate. Our two tests showed contrasting results.

The partial derivatives also failed to support this

causation. Prior studies have clearly shown that

unionization and quits have an inverse relationship.

The presence of interaction terms in addition to
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TABLE 6

COMPARISON OF SIGNS --

OUR SMSA RESULTS AND PENCAVEL'S

 

 

Quit Rate Regression Pencavel Our SMSA Results

Wages - _

Accessions + +

Unionism - -

Education + -

Female + -

Wage Rate Regression

Unionism + -

Education + -
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the presence of a training variable opens the question

of whether multicollinearity exists. Sufficient

multicollinearity can lead to a decreaseixisignificance

and to signs for estimated coefficients that are the

reverse of the true signs. Interaction terms in this

system of regression equations have not been used

before and raise the potential for collinearity among

the variables.

The second step in the causation line is the

effect of the quit rate on training. The SIC results

verified our proposed impact of the quit rate on training

in a significant way. In Table 7, the comparison of

results shows an opposite effect on the SMSA education

regression. This effect is accounted for by the

difference in the formal education measure. The

significance of the SIC results does reinforce our

theory regarding the effect of the quit rate on the

demand for training. The higher the quit rate, the

lower the amount of training.

Returning to our model, a decrease in the quit

rate means a lower cost for training. With this

lower cost, the firm can be expected to more to an

equilibrium position:h1which it can offer more specific

training. 7

Earlier it was proppsed that wages play an

important role in this process. Greater union voice

and additional training‘willboth lead to higher wages.
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TABLE 7

COMPARISONS OF SIGNS AND SIGNIFICANCE

OF SIC AND SMSA RESULTS

 

 

 

SIC SMSA

Quit Regression

F + -

Acc +* +*

W + _*

U + -

W-U - +

U-SVP + +

SVP - _

Training Regression

Acc +* -*

W - +*

U + +*

W-U — -

L +a‘: .9-

N - -

Q _+ +*

Wage Regression

U +* _*

U°SVP -* +*

N + --='=

SVP (Ed) +* -*

 

* Significant
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Both of these propositions were supported in the SIC

wage equation and intfluapartial derivative results.

Totally contrasting results were found in the SMSA wage

equations as observed in our comparison in Table 7.

Prior studies have verified the effect of the union

on the wage rate. While the SMSA wage regression is

a disappointment, the SIC results support prior studies,

and the training measure SVP appeared as we proposed.

This section cannot be complete without a final

word about the accessions and layoff variables. These

variables were significant in every appearance. In

particular, the accessions coefficients were of the same

sign and were significant in the quit rate regressions.

Higher acceésions mean more new workers, and our

results show that such employees contribute to higher

quit rate.

When there is an increased number of new entrants

to the work force, the new employees' early days or

months of work represent the time period during which

the probability of quitting is the highest. Since these

new additions to the work force tend to be younger in

age than the work force overall, their voluntary

mobility also tends to be higher. As Hamermesh pointed

out, "New hires and quits move together very closely

over the cycle."8 Consequently, when accessions

increase, quits also tend to increase.

Recalling Freeman's suggestion that one potential
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proxy for "specific training" is years of tenure with

an employer, the results of our quit rate regressions

suggest that more new workers will result in less

tenure and training, and in a higher quit rate.9

In the SIC training regression, the positive

estimated coefficient for accessions is a reflection

of the need to train entrants into the work force.

The opposite relationship existed inthe SMSA training

regression. This result implies that newer additions

to the work force tend to have less formal education.

The difference between SVP and education as measures

of firm specific training account for the differences

in the relationship to the accessions variable.

Layoffs appeared only intfluatraining regressions

and were the opposite:hisign. The SIC estimated layoff

coefficient is inconsistent with our expectations.

The observation that higher layoffs mean more training

is surprising. When employers lay off employees,

there is little emphasis on training unless it is cross

training on more than one jobs of the remaining

employees.

Overall, the consistencies found with our SIC

results were more encouraging, both when compared to

our theory and to the applicable results of prior

studies. The use of the training measure SVP as a

dependent variable and the inverse dependency on quits

represent a step forward. Prior studies have not
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used the model or regression system presented here. The

introduction of interaction terms has set the stage for

the existence of multicollinearity within the regressions.



CHAPTER FIVE

EMPIRICAL TEST USING LONGITUDINAL SURVEY

In this chapter we investigate data provided by

the National Longitudinal Survey. In contrast to our first

two sets of macrodata, this survey is composed of micro-

data. The survey included a series of interviews of a

sample of individuals over a ten-year period beginning in

1966. The four groups covered in the U.S. population are:

men 95 to 59 years of age, women 30 to 99 years of age, and

young men and women 19 to 29 years of age as of 1966.

The data collected during this survey includes

information about a variety of social, psychological, and

economic characteristics. The breakdown into the four

groups distinguished by age and sex allows for the survey

of one group at a time. In this study, we have selected

the group of men aged 95 to 59.

A. Characteristics of Men 95 to 59

There are several logical reasons for choosing this

group for examination and further testing of the

theoretical model. From an age perspective, younger

workers are typically characterized by being less stable.

56
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They are more unsure of career objectives and paths. Such

turnover has a tendency to be unresponsive to the holding

power of union benefits, seniority, and training programs.

Regardless of sex, the high incidence of voluntary mobility

among younger workers often occurs for a far broader variety

of reasons than those we have examined earlier.

In contrast, the Older, more experienced employee

has had the time to accumulate the seniority and benefits

associated with union membership. This longer exposure

leads to an understanding of the role of the union voice

in the determination of wages and related benefits. It

also includes time to invest in the job, and time for the

firm to invest in the employee. While older workers are

likely to have less formal education, the job-related

possibilities for training are greater. From the firm's

perSpective, workers who may be too close to retirement

are not good candidates for training because the remaining

time to recapture returns is too short. On the other hand,

older workers have had greater opportunities to experience

more gains from the training process.

This observation does not mean that men in this

age group do not quit their jobs. What it does mean is

that those who do quit are relinquishing some benefits.

The price or cost of quitting includes the various wages

and benefits that have been earned over time. An examina-

tion of the rationale for a quit is more meaningful when

a cost is involved. For the older worker, the time frame
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left to recoup these benefits is obviously much narrower

than for the younger employee. Because of age, the older

person also has a lower probability for re-employment.

Arvil Adams found that there.is not a consistently

positive effect on earnings and employment for middle-aged

workers who participate in formal occupational training

during the middle-age years.1 The benefits of such

training vary according to prior training experience,

institutional source of training, and race. While there

is a variance in training benefits during these years,

middle—aged workers are more likely to have participated

in training programs and to have reaped the benefits of

union seniority programs.

In his 1969 study, Sherwin Rosen found that unions

seem to benefit older and less educated workers to a

greater extent than they benefit younger and more educated

workers.2 The seniority systems that protect and reward

experience clearly provide a shield of protection from the

performance challenge of other workers on the job.

Earlier we proposed that the quit rate is a

function of training, unionization, and wages. Looking

at the group of men in the age group of 95 to 59, no other

single group will.have had the opportunity to have

experienced training, understood the effects of the union

influence, and realized an improvement in wages.

From the employee's perspective, the loss of the

older, more productive, and experienced employee is the
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most damaging loss. This recognition, along with

acknowledgment of the union's monopoly over the labor

supply, effects a mutual employer-union interest in

rewarding employees who have achieved seniority.

Having outlined the reasons for selecting this

group for study, our attention now focuses on the equations

used to test the effects onthe dependent variables of quits,

training, and wages. Initially, variances with our

earlier equations will be explained. Following explanatory

material, we will present the results of the regressions

on the empirical data.

In general, the basic equations to be estimated are

similar to those used earlier. Due to the nature of data,

however, there are some differences that should be

explained. One of the questions asked required information

about the sponsor of the longest occupational training

program taken since the last interview. Using dummy zero

one variables, this variable was set up in the quits

equation to distinguish between company-sponsored training

programs as opposed to all others. The purpose of this

test was to examine whether there was a particular effect

on the quit rate when the company rather than the indivi-

dual, had sponsored the training program.

In our tests using the SIC and SMSA data, we had

information regarding the number of accessions representing

additions to the work force. This measure is not available

in the longitudinal survey, but an alternative is
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proposed. We are including the unemployment rate as a

labor market indicator in the quit-rate equation. People

tend to quit their jobs when an alternative means of

employment is available. When the unemployment rate is

high, there are fewer options since the competition for

positions is greater.

Another variation in our regression is the use of

the natural logarithm of wages. The quit-rate equation

appears as follows:

(29) Q = a0-+a11nW+-a2U+-a3T4-auan-Ui-aSU-T

+ aES'ta7E

Where: 8 is the sponsor of the training program

E is the unemployment rate

Because we are using microdata, we will be using

ordinary least square techniques in our regressions.

With two exceptions, the training equation is the

same as used in prior empirical tests. Again, the natural

logarithm of wages will be used, and there is no layoff

variable. Thus, the training equation is:

(25) T = b + b an + b U + b0 l 2 1nW°U + qu
3

The training variable is this survey is the number

of weeks of occupational training received during 1967-

1969.
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B. Wage quation
 

In our theoretical model and in our earlier

empirical work, we pointed out that wages are affected by

the collective bargaining of unions, by training, and by

the incidence and magnitude of discrimination. We also

assumed that there are variations in productivity, product

demand, and related factors affecting wages that are held

constant. In our SMSA study, we used education as a

measure and substitute for training. This approach, of

course, is a simplified look at the total picture of wage

determination.

There are many factors that enter into the picture

of wage determination. Some we have studied, some are

assumed constant, and some cannot be measured. We examined

race as a factor but such other factors as location and

region of the country can also be included. Our study has

not included regional variables, but their impact is often

significant.

There are other factors that are impossible to

measure. There is the impact of the individual productivity

of a worker. Some workers have more innate ability than

others to do a job. There is also the fact that a person

may accept a lower wage in'a more attractive job than in a

less attractive position.3

The basic hourly wage equation is a regression of

the natural logarithm of hourly earnings in a set of
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variables similar to those used inour two earlier tests.

In this instance, a dummy variable is used for union

membership. It was coded l for a union membership and 0

for a non-member.

The general form of the equation is as follows:

(26) 1nW = ZO+-Z1U4-Z2T+-ZBU°T + Z9N

Using a regression in which the logarithm of the

wage rate is the dependent variable, the above equation

allows us to estimate the relative wage impact of unionism.u

In the longitudinal survey, our unionism variable

is set up by the question that asks whether wagesonlfimacurrent

or last job are set by collective bargaining. Of the

3,336 who responded, 1325 answered yes and 2,011 no. The

wage rate came from questions that asked the hourly rate of

pay on current or last job for 1969.

C. Empirical Results
 

The survey of the men in the age group of 95 to 59

provides quit rate information for 1969 only. An

alternative measure for 1971 was used, but the frequency

was so low that all of the results were insignificant.

The year 1969 is the only year in which the question is

asked appropriately: Did respondent leave current job

during 1969?

To understand the extent of the survey, Table 8
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TABLE 8

VALID CASES-~LONGITUDINAL SURVEY

MEN AGES 95-59

 

 

Variable Means Valid Cases SZWWEWWSE

Q .12 3632 .325

w .59 3169 .185

U .39 3336 .989

T .05 9335 5.198

s .30 939 .960

N .70 5020 -958

E .90 0331 17.961

w-U .30 3162 2.888

U.T ..39 3298 3.381
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indicates the number of people responding to each

individual question. Although there were over 5,000

respondents at the beginning of the survey, attrition and

non-response to questions lower the maximum expected return

to below 5,000 reSponses.

Table 9 gives the results of the least squares

estimation of the three equations. The estimated beta

coefficients are shown along with the respective t

statistics for each one.

The correlation coefficient Of the relationship

between the unionism variable and the interaction variable

of unionism and wages is .99789. By the normal standards

of measurement, this correlation between two independent

variables represents multicollinearity. This correlation

presents a problem in interpreting the meaning of the

signs and the significance of the estimated beta coeffi-

cients. In order to understand the effects of these two

variables in our longitudinal survey regressions, it is

important to recall that a value for a correlation

coefficient of 1 represents linear dependence. The value

of .99 is extremely close and suggests that caution is

needed in interpreting the relationship to the dependent

variable.5

A possibility for future study would be the

exclusion of one of the variables from the regression

equation. Such an exclusion where a linear functional

relationship exists would not decrease the explanation of
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TABLE 9

National Longitudinal Survey,

 

 

 

Men, 1969 (t values in parenthesis)

Variables Q T ln W

1n W -.035517 -1.8993

(-l.0202) (-1.1118)

E .0003326

(.300125)

U'T .0025787 .00592858

(1.05518) (1.370668)

S -.002016

(-.0575765)

T .00071753 -.003999

(.980566) (-1.350272)

U .517352 -38.37580 -.133852

(.908290) (-1.37069) (-l.69360)

W-U -.0933259 6.697532

(-.9898367) (1.997351)

Q 9.0801393

(1.9288125)

N .203909

(2.691088)

Constant .2817999 22.127558 5.97208

(1.2956217) (2.11969) (76.29210)
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the dependent variable.6 The result is that the remaining

variable captures most of the effect of the Omitted

variable.

A similar problem of correlation exists between

our unionism variable and our interaction term of unionism

and training. The correlation coefficient here is .59,

which is sufficient to warrant caution. Fortunately, we

do have some prior knowledge about how some of these

variables are expected to behave. The interaction term

wages-unionism and training-unionism are also correlated

at .59.

Examining the quit rate equation, we see that the

effect of wages is negative as predicted. The results

are significant and reinforce the fact that higher wages

mean a lower inclination to quit. This result supports

our theory and is consistent with our theoretical

expectations.

The onlycnflmu~estimated beta coefficient in the

quits equation to reach a t value of l or greater is the

interaction term of unionism and training. We would

expect this estimated coefficient to have a negative sign.

The implication is that union members who have received

training are more likely to quit their jobs than those

who do not have the training. Our theory said that union

membership plus training would mean a lower inclination

to quit.
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Based on our prior studies, the union impact would

be sufficient to lower the quit rate. Pencavel's studies,

disclosed an inverse relationship between unionism and the

quit rate. Where the training is more general than specific,

it is highly marketable to another job position. This

would mean a higher employability elsewhere and a higher

quit probability.

The estimated coefficient for the unemployment

rate was not significant. This result is in contrast to

our earlier findings in which accessions were significant

as a labor market indicator. The estimated coefficients

for the sponsor of the training program and the training

also were not at all significant. The unionism coefficient

had a positive sign and fell just short of significance.

The interaction term of wages and unionism had the

expected negative sign and was a small fraction short of

being a t = .99. This latter result supports our earlier

exPectations that employees who earn high wages and who

belong to a union are less likely to quit than if they

were not members of a collective bargaining unit. The

opportunity to use their union voice and the wage rate

represent two deterrents to quitting.

In this particular age group, employees are likely

to have a number of years of seniority as well as an at

least average, if not higher, hourly wage. Older workers

are not only more senior in their union membership, but

by virtue of their seniority, often they are more
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influential in union affairs. This opportunity for voice

may be felt more by the older workers than by the younger

ones who are relatively new in the organization. The

opportunity for expression of voice, along with a higher

wage rate, keep the older employee on the job.

Summarizing our quits regression, we found support

for the wage effect and an unexpected sign for the training

influence. The coefficient for sponsor of the training

program was not significant, the negative sign for the

wage-union interaction supports the role of the union in

combination with a higher wage. This finding stresses

the importance of the wage rate as a means of communicating

the success of the union voice in the collective

bargaining process. For the firm seeking to maximize

profits, the costs of voluntary turnover can be reduced

through higher wages.

In our quits regression, the estimated coefficient

for training and the estimated coefficient for the

interaction of training and unionism were not what we had

anticipated. The latter result was significant and suggests

that increases in the training of union employees result

in increased quits. In this instance, voice activities

associated with union strength coupled with further

training, increase the costs of labor turnover for the firm.

Our significant estimated coefficient for wages in

the quit rate equation suggests that workers will stay on

the job longer when wages are going up. This conclusion
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is in contrast to the findings of Richard Freeman. He

observed that greater job tenure is not primarily the

result of monopoly wage gains due to union influence.7

In this 1980 article, Freeman used the data from

the National Longitudinal Survey to analyze the factors

affecting the worker's attachment to the firm.8

Variables:hithe Freeman quit rate regression

included tenure, age, race, sex and education.9 Besides

some differences in methods of measurement, Freeman studied

the period 1969-1971 in contrast to our examination of

1969 only. He did not include or attempt to measure

training and also omitted the usage of interaction terms.

Whether Freeman used Huamean of separation as a dependent

variable or quits, his unionism coefficient was negative,

and his wage coefficient positive. Both of these results

are the opposite of our findings.

His success with the unionism coefficient led him

to conclude that it is the work setting effects of

unionism that raise tenure or decrease quits.10 Since his

wage coefficients were positive and union coefficients

negative, he concluded that while there are monopoly wage

increases resulting from union influence, the presence of

union voice and industrial jurisprudence have some effect

on reducing the costs of turnover and on raising

productivity.

Freeman's use of tenure and other variables, along

with our utilization of interaction terms plus training,
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are in part responsible for the different signs in front

of the estimated coefficients for unionism and earnings.

By not including an interaction term for wages and unionism,

Freeman was unable to capture and examine the union-wage

impact on separation and quits. Our results suggest a

much stronger role for wages and an expected influence of

wages and unionism in reducing quits and in consequently

lowering the cost of labor turnover.

Overall, while Freeman de-emphasized the union's

role in influencing the wage rate and quits, his

observations regarding voice and industrial jurisprudence

support our theory of the union as a variable in the basic

quits function.

D. Empirical Results from the Training Regression
 

All of the estimated beta coefficients of the

training regressionimatthe t 3 1 criteria for significance.

The estimated coefficient for the natural logarithm of

wages was significant with a negative sign. In contrast

to the education variable used in the SMSA data, occupa-

tional training must be paid for by either the individual

or the firm (employer). When it is paid for by the firm,

it is a production cost as shown earlier in expression (16).

Wages are a cost of training, and when wages go up, the

firm's demand for training goes down. Since wages are

a cost factor in determining the optimal usage of the input

training, the inverse relationship shown in Table 9 is
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expected. We found a different result in the SMSA study

because of the manner in which formal education is funded.

The results of the wage coefficient in the SIC training

regression were not significant, but the sign was

consistent with our findings in the longitudinal survey

regression.

The negative estimated beta coefficient for unionism

in the training regression indicates that more union

strength means less training. This is contrary to our

expectations that unionization as part of our quit rate

function would, through the quit rate, help increase

the firm's investment return. With the lower quits, we

expected that the firm would choose to invest in more

training since the time horizon for a return is higher.

Duncan and Stafford believed that blue collar union

members received less on-the-job training. They also felt

that once a wage rate was adjusted to allow for on-the-job

training, the relative wage advantage of union membership

was reduced.12 Moreover, Duncan and Stafford's claim

that the organization of work can be a substitute for

specific and individual akills also provides an explanation

for our negative beta coefficient.13

The interaction of wages and unionism supports our

theory that employees who are union members and who bargain

collectively for higher wages tend to stimulate more

training by the firm. Clearly, this coefficient signals

that training is increased due to union-wage pressure,
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whereas the union variable alone indicates the opposite.

This finding is consistent with that we have found in

other regressions where unionism and the interaction term

of union-wages appeared together. The combination of

wages and unionism will thus encourage more training by

the firm.

Earlier we referred to Becker's statement that

quit rates were inversely related to the amount of specific

training.lu We also pointed outthat lower quits will

reduce labor turnover and training costs. In equation

(16), we showed that training is used up to the point at

which the extra returns from training equal the costs of

training. While the number of workers trained is determined

by the prevailing quit rate, the quit rate we have proposed

is also affected by the amount of firm specific training.

The results of the estimated coefficient for

quits in the training equation suggest that the higher the

quit rate, the more training provided by the firm. This

statement is supportive of equation (16) wherein we show

that the quit rate determines the amount of training.

We had expected lower quits to stimulate further investment

in training, not less. What proportion of the occupational

training is general and what is specific is not clear.

In our measure of training used in our first

empirical test (SVP), we found an inverse relationship.

In our second test (Ed), we found a direct relationship

but attributed it to the difference in the education
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measure. Now,:hiour test of microdata of men in the age

group 95 to 59, we find a direct relationship between quits

and training.

The question that arises is what is the difference

between the testcxithe first set of data and the last. Our

95 to 59 age group includes a higher proportion of veteran

employees than our test of industry-wide employees

presented earlier. John Pencavel pointed out that a firm's

wage—quit strategy depends upon the extent to which the

firm's work force embodies specific training, for it is

the loss of these employees that imposes particular costs

on the employer.15 It is impossible to know what amounts

of specific as opposed to general training have been

received by the workers in this Older age group. One

would assume that by seniority alone, older workers have

received more specific training than a group of younger

workers. The other question that arises is at what point

these workers received the training. The question in the

survey only polls the amount of training received during

the two years prior to 1969 when the question was asked.

The results from the first study of industry data

support the proposition that lower quits will stimulate

more specific training, and that quit rates are inversely

related to the amount of specific training. The results

from the longitudinal data support the opposite

conclusions.
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From the firm's perSpective, the increase in quits

will mean that more funds will have to be Spent on training

to bring the replacement employee up to an acceptable

productivity level. When a worker in the 95 to 59 age

group quits, he must be replaced by an employee who will

be as productive within the shortest time. The training

required will be dependent upon the qualifications and

experience of the new replacement. In general, there is

the expectation there would be some mixture of both general

and firm specific training.

In summary, the wage coefficient reminds us that

wages are a cost of employment. As these costs go up,

there is a squeeze on the funds available for other

expenditures, such as training. For the firm facing this

situation, a decision must be made regarding the substitu-

tion of trained versus untrained labor. The cost of

paying trained workers must be counterbalanced against the

costs of untrained labor. The untrained labor may be

less expensive in terms of wages paid, but any minimal

training required must be considered in addition to wages

and worker productivity.

When a firm must decide between expending funds for

more highly trained workers as opposed to paying for

untrained employees, it is expected that the amounts

available for training and wages would have an inverse

relationship with each other. In firms where unionization

is also a reflection of additional costs, it is not
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surprising that there would be an inverse relationship

between wages and training.

When both wages and unionism are combined, however,

we realize our expectations that the firm has an incentive

to increase training. The firm would increase firm

specific training with the expectation that efficiency and

productivity gains would help offset higher employment

costs. The wage-union impact points to the stability of

the worker with these characteristics as an investment

candidate for more firm specific training.

The net effect of the union-wage impact is to bring

about more training as the firm reacts to recoup the

higher wage costs incurred. Indirectly, the union-wage

pressure effects more training, but the training is

instigated by the firm voluntarily rather than as a

response to union pressure.

Our disappointment is in the direct relationship

between quits and training. We were not able to prove

that the firm will offer specific training due to the lower

quit rate. When we used the measure Specific Vocational

Preparation in the industry study, we were able to prove

this hypothesis. This discrepancy in results suggests

that the difference lies in the measurements used. Specific

Vocational Preparation appears to be a better measure of

specific training than the longitudinal occupational

training measure. The latter measure is the reaction to

fill a job vacancy and would appear to include more general
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than specific training. The inability to segregate the

kinds of training through an accurate accounting presents

a problem when making an analysis of this type.

We have verified the dependency of training on the

quit rate. The results of this regression support our

earlier prOpositions that (l) wages are part of the

training function; (2) unionization and wages in interaction

will increase training; (3) union voice is only effective

in increasing training when combined with wages; (9) quits

are a significant factor in the determination of the total

training costs; and (5) wages are part of the costs of

training.

E. The Wage Regression
 

Our expectations here are the same as in the past.

We looked for a positive sign in front of the beta

coefficients for unionism, the interaction terms of

unionism and training, and race. In this instance, the

race variable was coded 1 when white and 0 when other. The

difference in this regression as compared to our earlier

ones is that we used the logarithm of wages and the

dependent variable.

The interaction of unionism and wages came in as

expected. Union membership plus training result in

higher wages. As before, the training and unionism

variables came in with negative estimated coefficients.

Their interaction, however, had a positive estimated
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coefficient. The inverse relationship between training

and wages suggests that they both represent a cost that

involves a choice. When the cost of training goes up, the

funding trade-off occurs by spending less on wages. For

the employeeixithe 95 to 59 age bracket, this is

particularly true since the firm has little time to pay the

higher wage that would be justified by long-term productiv-

ity.

The percentage differential for workers who are

union members with some training is 6.2%. In other words,

the employee who is a union member and who has received

occupational training will make a 6.2 percent more than

the average wage. The employee who has received training,

as opposed to the one who has not, will make 3.7 percent

less than the average wage.

A major surprise is the negative estimated beta

coefficient for the unionism variable. This result gives

us a percentage differential between union and non-union

earnings of 12.5 percent. The net effect Of the union

impact alone is to lower wages. When combined with the

training variable, the union influence raises wages.

Employees who are union members and who have received

training earn higher wages thanemployees without these

characteristics. From a policy perspective, the firm

rewords further training Of union members with higher

wages, but does not reward mere union membership or

training. For the employee, there is a wage incentive to
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become a union member and to receive as much training as

possible.

Researchers George E. Johnson and Kenwood C. Youmans

found that unions increase the wage rates of their members

by as much as 39.2 percent over their non-union counter-

parts.16 In our own industry study, we found that unions

raised wages. Similarly, Nguyen Thank Quan's dissertation

on union effects on earnings used the same longitudinal

survey and determined a union/non-union differential of

17.3 percent in 1969.17

The reasons for this variance in results are

apparent. Quan's study included more explanatory variables,

and his R2 values reflect this difference. His R2 value

reached .99, whereas ours failed to go above.09. Clearly,

Quan's study was more complete in his listing of variables

that determine the wage rate.

The omission of other variables can cause bias such

as the effect of an included variable capturing the effects

of an omitted variable.18 There are also problems due to

Quan's omission of information pertaining to region,

industries, occupations, and the multicollinearity among

some of our independent variables.

_The estimated coefficient for the race variable did

come in as we expected, and it supported our belief that

white workers receive a higher wage than black workers.

Their differential inwages of 22.6 percent is consistent

with other evidence on this subject.
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In summary, the major disappointment in the wage

equation was the negative union coefficient. The inter-

action of union voice and training resulted:h1the direct

relationship we expected. Increases in training caused

lower wages, a finding that refers back to the trade-off

in funding of employment costs. For the firm, an increase

in union bargaining strength plus occupational training

will raise the wage rate. The significance levels

reaffirm our original wage function, which included

unionism and training as determining factors. The inter-

action term supports the wage function as we expected, and

the individual terms provide confirmation in the opposite

direction of causation.

F. A Further Look at the Longitudinal Survey

The effect of the interaction terms can be best

evaluated by taking partial derivatives of each regression

as we did in our two earlier samples. In this sample, we

will look at the various values somewhat differently than

we did before. The usage of a logarithmic wage function

poses some differences as we work through the process.

In Table 10, we show the change in quits as a result

of a change in training at various levels of unionism.

At all levels of unionism, rangingzhmxn25 percent to 100

percent, training increases the quit rate. The fact that

training increases quits implies that the training being

given is more general than Specific. Specific training
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TABLE 10

%% at U

Unionism Partial Effect t Value

.25 .001362 1.8283

.397 (mean) .0017912 1.3963

.50 .0020068 1.2692

.75 .0026515 1.1206

1.00 .0032962 1.09299
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does not provide skills that are easily transferable to

other firms or employers. General training does provide

such an advantage and tends to make the employee more

mobile.

In our SIC survey, we found a similar positive

relationship with quits, but the results of the partial

derivatives were not Significant. The SMSA data revealed

a negative relationship, but it fell short of significance.

When a higher proportion of the training is general rather

than specific, a positive effect on increasing the quit

rate can be expected. When the reverse is true, we would

expect an inverse relationship. The consistent effect of

training on quits at all levels of unionism points out that

the union voice has no impact on the causation of training

to quits. Thus, a trained worker's decision about a

voluntary quit is not influenced by whether or not he

belongs to theunion. The union does not have a job-holding

effect on the employee in this particular circumstance.

In Table 11, we look at the impact Of unionism on

the quit rate at various levels of training. The average

number of weeks of occupational training received is low

at a value of 1.2. Thus, 3,913 Of the 9,335 respondents,

or 90.7 percent, did not take part in any training during

the previous two years. This is indicative of the age

level of the workers being examined. In order to see the

effects of more training, we have set the training value

equal to 10, 25 and 52 weeks.
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TABLE 11

8_Q.
8U at T

 

 

 

Training Partial Effect t Value

1.2 .5203971 .9139791

10.0 .5931397 .952092

25.0 .5818202 1.0117

52 .6519951 1.0987756
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At 10 weeks or less of training, the effect of

unionizationon quits is positive and not significant. At

25 and 52 weeks of training, the unionism variable increases

quits at a Significant level. The additional weeks of

occupational training make the union employee more likely

to quit. Again, this finding suggests that the training

being measured is more general than specific. The problem

is, however, that unionism usually reduces quits. In our

similar Observation on SIC data, we observed the same

process. At higher training levels, the positive causation

from unionism to quits became significant. This fact would

lead us to believe that workers become highly mobile after

receiving large amounts of training. It also means that

the training is transferable to another position, or that

it is more general than firm—specific.

In looking at the effect of unionism on training at

a particular wage rate, we have to convert our wage values

to their respective logarithms. In Table 12, we assume

wage values from $3.00 per hour up to $10.00 per hour

to evaluate the effects of unionism on training in a wide

range of wages. At both lower and higher wages, an increase

in union bargaining strength tends to the lower amount of

training.

Earlier we proposed that union voice would reduce

quits and would thus make training a more desirable

investment for the firm. In the effects shown in Table 12,

we are looking directly at the influence of unionism on
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TABLE 12

%% at Wage Rate

Wage Partial Effect t Statistic

3 -31.10179 -2.19

5 -27.322536 -5.10288

7 -25.068996 —5.269122

10 —22.680159 -1.2329099
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training. The union represents job security, and for the

older worker, it means tenure and recognition of time Spent

on the job. As the union voice grows stronger, there is

less need for training, particularly among older workers

who are less likely to need it. Moreover, the firm has

less incentive to invest in additional training of older

workers.

This conclusion is also supportive of the Duncan and

Stafford hypothesis that the organization of work can, in

part, be a substitute for specific individual skills.19

Duncan and Stafford also felt that union presence was a

reSponse by workers to the character of certain work

conditions in certain jobs or occupations.20 Following

this line of thinking, an inverse relationship between

unionism and training would be expected.

Table 12 illustrates the effects Of a change in

wages on training at various levels of unionization. Since

we are dealing with the natural logarithm of wages, we made

assumptions about wages in order to reflect accurately

the impact of a change in wages on the training level.

In Table 13, we Show the impact of wages on training

at a specified wage level and at a specified level of

unionization. In order to convert the natural log Of

wages to wages, the following is necessary in order to

arrive at the partial effect:
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TABLE 13

%% at a Specified W and U

Wage Rate Unionism Partial Effect t Statistic

l/W(bl+b3U)

3 .25 -.0733296 -.009957

7 .25 -.0319269 -.0191027

3 .397 (mean) .2598999 .063729

7 .397 (mean) .109271 .0273199

3 .75 1.959033 .33352801

7 .75 1.0929257 .31973

 



{211
ST _ 8W U

8T_l
(33) WW - W [b1 + b3U]

Since our partial effect is l/W (bl + b3U), we

specify two selected wage rates from which a change in the

wage rate will bring about a change in training. Con-

currently, we also specify three levels of union strength

at each of the two wage levels.

At any level of union strength and wages, a change

in wages has no significant effect on training. Higher

wages thus do not encourage more or less training, and the

presence of a strong or weak union does not alter this

insignificant relationship.

In Table 19, we explore the effects of training on

wages are various levels of unionism. In this case, we

want to see what effect a change in training has on

changing wages. To accomplish this, we must change the

partial effect to wages from the log of wages.

 

fl

. aan _ 3T

(39) Since 8T - 5—

g

3T _
(35) then if - Z2 + Z3U

' 3W _

We Show the effects of a change hitraining at a

specified wage rate of $3.00 and at three levels of union

strength. We used only one wage rate since higher levels
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TABLE 19

8W . .

8T at a $3.00 Wage and Specified

Levels of Unionism

Wage Rate Unionism Partial Effect t Statistic

[W(22+23U)1

3 .25 -.006036 -2.92993

3 .397 (mean) -.00329 -1.99980

3 .75 .002865 1.119703
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Of wages made no difference in the results.

Increases in training result in lower wages when

union strength (voice) is average or relatively low, but

such increases raise wages when the union has a stronger

influence. Table 19 shows that at the mean value of

union bargaining strength and at the level of .25, there

is an inverse relationship between training and wages.

When 75 percent of the employees are covered by collective

bargaining, an increase in training results in higher wages.

A strong union voice —- as measured by the percentage

of workers covered by collective bargaining contracts -- is

sufficient to bargain for higher wages for those who have

received more training. This fact suggests that union

voice supports the higher wages that result from more

training, and itis consistent with the view that unions

support higher wages generally.

From a theoretical perspective, union's support of

higher wages is consistent with our expectation that

unionization and training both interact to raise wages.

In particular, it reemphasizes the ability of the union

voice to play a role in bargaining for and achieving higher

wages as a return to the employee for more training. In

the age group we are examining, it is particularly true

that the Older workers view the union influence as a means

of security.

The union voice comes into full being in the

protection of the older worker. Its protection and
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bargaining strength results in wage increases for the

older worker who has received some training. In this

instance, the union causes the return to training for

workers who have little incentive at this age to invest in

themselves along with an employer who also sees little

benefit to further investments into the aging worker.

Our final look in this section is at the effects

of changes inthe levels of collective bargaining strength

on wages at different levels of occupational training.

In Table 15, we show this effect using three different

levels of wages and two different levels of occupational

training. Since we are looking at an original regression

with the natural log of wages as a dependent variable, we

must reduce the equation to wages by the same method used

earlier. Thus, the right-hand Side of the partial

derivative must be multiplied by an assumed wage rate.

8W

. Ban _ 3U
(37) Since —§U— - -WF—

311

(38) then 31: z + z T
W l 3

aw_
(39) WU - W [21 + ZBT]

Table 15 reflects the effect of a change in

unionism on wages at three wage rates and at two specified

levels of training.

At higher levels of training and at high levels of

wages, increases in the union bargaining strength cause
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TABLE 15

3% at Specified Levels of Wages and Training

Wage Rate Training Partial Effect t Statistics

w<zl + Z3T)

3 1.2 (mean) -.3802139 -9.865923

7 1.2 -.88716 -1l.35265

9 1.2 -l.19063 -l9.596178

3 25 .09397 .37598

7 25 .10052 .87132

9 25 .12929 1.12799
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increases in the wage rate. At low levels of training,

regardless of the wage rate level, any increase in union

voice will lower the wage rate. In Table 15, we observe

an inverse relationship between unionism and wages at

various wage levels, assuming 1.2 weeks of occupational

training.

An analysis of Table 15 suffers from the shortcoming

of the negative coefficient for unionism. We know that

this result is inconsistent with all prior studies showing

that wages and union strength move in the same direction.

The only significant point is the effect of the increases

in training and wage rates which reverse the signs from

negative to positive.

Overall, the results of the data from the

regression run on the longitudinal survey helped support

our prior expectations. In terms of significance alone,

the results of the beta coefficients were superior to

those of the other two samples.

Whenever the interaction term of wages and unionism

appeared in the regressions, the signs were as we had

anticipated. These results are consistent with our

contention that the union voice in concert with wage gains

are by far‘Uuamost influenctial factors affecting quit

rates and training.

Although the independent variable quits in the

training regression Showed a direct effect, it was attri-

butable to the kind of training being measured and to the
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inability to distinguish firm specific from general

training in the measurement process.

Stronger union voice has the effect of reducing the

amount of training. This result from the longitudinal

survey is not surprising considering the age group of the

men being studied. Older workers are more interested in

the security payoff of the union than in additional

training. The time frame left of recapture any benefits

from more training is too short, and the benefits from

union membership are far more rewarding for the worker in

this age group.

We also observed that when wages go up, training

goes down. This is consistent with our model showing

both training and wages as part of the total employment

costs facing the firm.

In the wage equation, the interaction of training

and unionism supported the view that these two factors

together raise wages. Workers with training will receive

higher wages when they are also members of a collective

bargaining unit. We also reaffirmed in this microdata

study that whites receive higher wages than non-whites.

We have mentioned that the wage equation was not as

successful as that of another recent study using the same

data. Our purpose here was to observe the results of the

regressions used from the beginning of the study. Our

results rest with the three regressions that have been

utilized to test the theoretical propositions found in the
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first chapter. The three regressions used here are unique

in having never been used before in the structure we

presented on any of the data tested.

 



CHAPTER SIX

CONCLUSION

Concluding with our study of the longitudinal survey

sample, we have examined three sets of data to verify our

theoretical expectations regarding the effect of union

voice in relation to quits, training, and wages. Using our

neoclassical model, we were able to establish what factors

enter into the firm's decision in employing optimal amounts

of labor and training. Using multiple regression analysis,

we tested to determine these factors and the direction in

which they affect quit rate levels, training, and wages.

Taking the regressions in order of their appearance,

we found mixed results pertaining to the significance of

the variables affecting the quit rate. Our longitudinal

and SMSA studies consistently verified that increases in

wages will lower the quit rate. The SIC results found

the contrary result. We established that wages in inter-

action with union bargaining influence do lower the quit

rate, but the results were not significant. Accessions,

representing additions to the work force, also affect the

quit rate.

From a policy perspective, the firm can be assured

95
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that increases in wages will lower the quit rate. In

addition, union representation and its inherent union-wage

advantages will tend to effect a lower quit rate than that

of firms without union representation.

Perhaps the most significant contributions of this

study stem from its examination of training as a dependent

variable along with the independent variables in the

training regression. The use of three different measures

representing training point out the problems of utilizing

any measury, proxy or otherwise, to denote the amount of

training offered by the individual and/or received by the

employee. The results of the SMSA study, which used

formal education, offered the greatest contrast and were

not surprising.

A related problem is the kind of training being

measured. It is impossible to distinguish what portion of

any hour or week of occupational training is general as

compared to how much is firm-specific or job-Specific.

The difficulty of assessing general versus specific

training is pointed out by the difference in results

obtained when comparing SIC and longitudinal survey data

pertaining to training and quit relationships.

Another concern centers on who sponsors the training.

While our model indicated some sharing of the costs, the

regression results are not consistent on this issue. If

it is the individual who funds most of the cost, the

reaction to the possibility of a quit is far different
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regardless of whether the training is general or firm-

specific. On the other hand, if the firm is the sponsor,

then the type of training determines whether the employee

views himself as more mobile for employment at another

firm.

Our model assumed that there is some specificity in

the training offered. Our results from the industry study

lead uS to believe that this training (SVP) is Specific

or that the costs of the training are at least partly paid

for by the employee. Our longitudinal results show just

the opposite. The latter suggest that the training is

more general than specific, and that it is paid for by the

firm. The term Specific vocational preparation (SVP) in

the industry study is perhaps more specific to a trade

than to a firm. If it is Specific to a trade, the costs

are more likely to be paid for by the employee.

The longitudinal survey results reveal that quits

in general trigger more training in order to make the

replacement as productive as possible and as soon as

possible. While this result seems to contradict our

argument that lower quits means more training, it points

out that training for newer employees is more prevalent

than training that is firm-Specific for more senior or

current employees. The lesson is that the amount of

training offered by the firm is more oriented toward

bringing the new worker up to par than to Offering firm-

Specific training for currently employed workers. As a
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result, higher quits will stimulate more training and

higher employment costs for the profit-maximizing firm.

In particular, in the case of the longitudinal study the

loss of a veteran employee is far greater in terms of the

training necessary to bring a new worker up to a comparable

level of productivity.

This result also implies that the training given is

proportionately more general than firm-specific. Since

the kind of training being offered by the firm is more

oriented toward the new worker, it is expected to be more

general than specific. Employees who do receive more

Specific training are likely to be the more stable veteran

employees who have a lower quit rate.

Our examination of the interaction terms in the

wage equation and in the training regression reaffirm the

key role of the wage rate in the linkage process.

Because unions are effective in voice expression and

in wage bargaining, the worker who is a union member and

who has received training is more likely to earn higher

wages than a non-union worker in similar circumstances.

In addition, an employee who is a union member and who has

received training is more likely to earn a higher wage

than a union member who has not had training. Both union

pressure and training can raise wages. This assumes that

there is a reward for having received more training.

From the firm or employer's perspective, the

employee may or may not receive a substantial wage return
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due to more training. If a strong union has bargained for

a substantial union wage advantage, the firm may not have

the monetary flexibility from a cost perspective nor the

incentive to reward further training. Since there is

already a wage differential and a lower quit rate, the

firm is not motivated to raise wages further to guarantee

a return on investment.

The question arises as to why the firm would make

further training investments. The answer is that doing so

is desirable because the firm wishes to operate more

efficiently as a result of offering more training, thereby

recouping the additional training costs and some of the

higher wages and benefits resulting from collective

bargaining. Since the union has already bargained for

higher wages and has also provided an atmOSphere of voice

through industrial jurisprudence, the firm does not need

to reward training with higher wages to prevent voluntary

turnover. The fact that there is already less voluntary

turnover due to union presence provides the incentive and

environment for the firm to make human capital investments

that have a higher probability of positive net returns.

Our disappointment is in the inability to prove

that the firm makes the training investment decision

resulting from the union-inspired lower quit rate. The

inability to distinguish between replacement training

versus advanced or further training results in the

contrasting results shown in our SIC data as compared to
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our NLS study.

Our results do reaffirm that a wage-quit strategy

can be utilized to lower the firm's costs of training.

This strategy will enable the firm to experience lower

employment costs. The firm Obviously has an interest in

lowering employment and training costs, and one way to do

so is through a lower voluntary turnover rate. This

finding suggests that the non-union firm can also implement

a wage-quit strategy designed to lower employment costs

associated with the training needed for replacement

employees. In the unionized firm, the wage-quit strategy

is part of the results derived from the union grievance

and bargaining procedures. While the union maximizes the

return to employees through higher wages and other benefits,

then factors also have the effect of lowering the quit

rate. While higher wages are costly for the firm, these

costs may be at least partially offset by a lower quit

rate.

Although we were not able to prove it consistently

with empirical data, the lower quit rate will mean less

general training for new replacements and more firm-specific

training. The direct relationship with replacement

training is verified, but we could not determine the

stimulation of more firm-specific training.

The results of our empirical studies supported the

equations illustrated earlier pertaining to the rules for

choosing the optimal amounts of training and labor. The
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shortcoming was in distinguishing between the two kinds

of training since these cannot be accounted for by any

currently known means of measurement.

A firm in the process of profit maximization faces

choices when it is confronted with the additional costs

of union presence. While the union offers indirect

advantages that will lower the quit rate, it inevitably

also requires up front increases in wages and fringe

benefits. Through additional training, the firm can seek

to gain efficiencies in production to offset the rising

costs of the union's presence. The decision to invest

in further training and the associated marginal costs must

be weighed against the marginal returns. The firm has also

made similar gains historically through automation,

which has had a dual impact on efficiency and on labor

requirements.

The gains of a wage—quit strategy that lowers

employment costs accrue to the firm. First, there are

the gains that result from lower employment costs due to

less turnover. Secondly, gains result when the firm

chooses to invest in further Specific training to obtain

efficiencies in production as a result of the lower quit

rate. These efficiencies are advantages gained by the

firm. Whether the second decision is made is dependent

upon the returns as measured withiniflmaconstraints of the

structured union-work environment.

In the exit-voice model reviewed by R.B. Freeman,
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reference was made to possible efficiency gains resulting

from the firm's reductionixiquits and training costs and

from its increase in specific investments in human capital.1

The first part of the Freeman claim can be supported by the

results shown here. In addition to affirming the voice

mechanism supported so strongly by Freeman, we have also

provided further credence to the role of union—inspired

wage gains as a part of the lower voluntary labor turnover

experienced by unionized firms. Quits and replacement

training costs will be lowered, but the problem lies in

determining the further firm-Specific training investments.

The difficulty in measuring or observing this latter

phenomenon stems from the problems of segregating general

training from firm-specific training, and from separating

routine replacement training from advanced training.

The latter is defined as further training, subsidized

wholly or in part by the firm, whose objective is to

improve productivity sufficiently to lower or offset unit

labor costs imposed on the firm by collective bargaining.

The present study has confirmed that lower quits lower the

amoung of replacement training and in doing so results in

lower employment costs. The determination of the amount

of advanced training induced by the lower quit rate must

be deferred until distinct measurements in the types of

training can be made.
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