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men and women contributed to the study.
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FOREWORD
) i

Very little is kngbn about the'character of employer selection and train-
ing policies and how they interface with schools. To address these and other
issues, the Natianal Center for Research in Vocational Edycation commissioned
the Gallup Orgahization to conduct telephone interviews with* over 3,500 em-
ployers. ' This report is one of -a series of papers analyzing how employers
select and train employees apd the implications of their behavior for schools.
We wish to/express our gratitude to the National Instttute of Education for
funding the data collection effort that ' provided the database for this study
and its'-support of the analysis presented in this report. We wish to ‘also
thank Ron Bucknam who served &s institutional monitor for his guidagpce- and
support. We wish to acknowledge the support from the National Commission for
Employmént Policy, Department of Labor, and the Swedigh Institute for Social

 Research for earlier stages of this research, - -

. -0
This® resedrch would not have been possible without the cooperation and
assistance of 3,500 employers who 8o graclously responded to our telephone in-
terview. We greatly appreciate the time and the insights that .thesesvery busy

t =

- * .

' G The project is also indebted to the many employers who assisted in the

esign of the interview instrument. In this regard, special thanks are due to
Jim Medoff, Harvard University; Frank Stafford, Chairman of the Department of
Economics, University of Michigan; Clifford Roe, Supervisoer of Salaried ‘Union

Relations and YEEO Administrator (retiréd), Buffalo Divisioas, Westinghouse

Electric Corporation; and William J. Dennis, Research Director, National Fed-
eration of Indepshdent Business. wilson S. Johnson, President of“the\ﬁational

Federation of Independent Business, was very " supportive of the study and ~
graciously provided a letter of introduction -that we sent to all the employers

selected . for an interview.

Thanks are extended to the staff at the Gallup Organization who super-

vised the telephone survey: Mitchell Cohen, Nancy Nygreen, Peggy Ashton, and -
Corinne Kyle. Reviewers of an earlier draft of this .report: John McCall,

Masanori Hashimoto, Lawrence Kehm, Dale Mortensen,. John Gardner, and Kevin
Hollenbeck made many helpful suggestions. Terrence Davey did the programming

ard database preparation; the manuscript was edited by Judy Balogh and Janet

Kiplinger of: the National Center's editorial staff; and it was typed by Cathy
Cathy Jones, Colleen Kinzelman, and Vera Mueller. A nontechnical summary
version of this papet with the same title 1s available, =

S

Robert E. Taylor

Exacutive Director 4

The Natlonal Center for Besearch
in Vocational Education
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P "  EXECUTLVE SUMMARY
e
T 1.0 EXTENSIVE SEARCH, INTENSIVE SEARCH, AND HIRING COSTS

N

The 1ecruitment, screening, and gvaluation process thgt precedfs a hiring
selection is an information gathering procees. 8ince the collection and'
processing of information is costly, the amount and character of the firm's
investment in informétion depends upon a calculation of costs and benefits.
The benefit oeing sought is the selection of the best possible worker. To the
:qmployer, tne true present:valno of labor services offered. by a new employee
lis a random variable whose distributioq can be changed by the acquisition of

information. ¢ . LI *

- / I‘,Q

Siunce the information set used to make the hiring selectfons is subject
to the firm's control, there are réally two margins or dimensions ot sgarch
investment. First, there is an extensive marg’n. A good proxy for the extent
of search is the numbet.o§ applicants evaluated per joo offer. The extent of
a firm's search is determined by policies like the following: whether ads are
‘placed in the paper; whether and from where referrals are requested,.how long
the search process is allowed to continue; and whether job-applications are
accep{ed when there are no {nmediate vacancies, and then reviéwed when an
opening occurs. Manufact%;ing employers typically engage in the most exten-
sive search. Mining and comstruction companies engage in the leasi extensive -
search. The extent of search,qeems to be greatest for clerical jobs gnd least

for professional, technical, manigerial, and blue—collar jobs.

«There 1is. also'an intenéive mérgin—-the amount of,informatian obtained on
each candidate and the care with which that information is used to make selec-
tions. The firm's sea:ch intensity is determined by q\variety of policies and
.ptactices that regu&ate the selection process: the information requested on
the job applieation, whether referencesaare callqﬁ, whether school transcripts
or examples of previous work are requested; the number and length of inter-
views, and the existence:and,pature of medical, psychological, or.skill exami-
nations. A reasonably good proxy for the intensity of search is given by the
tota) number of hours spent by company personnel in recruiting,‘screening, and

interviewing divided by the numner of applicants for the position. There are

<
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important differences across occupations in. the intensity and ‘total costs .of
searth. Employer search is much more intense and cqstly for professional

technieal, amd managerial jobs, and least intense and costly ‘for service and

blue-collar jobs. o ' . “:

-

An employer survey sponsored by the National Institute of Education and
,the National Center for Research in Vocational Education that was conducted
between February and June 1982 provides the basis for analyzing employer
search and hiring ,costs. Each employer surveyed was asked about the screen-
inggﬁnd interviewing-activity associated with the last employee hired prior
to August 198l1.

N . . .

Models explaining the ratio of'apglicants to interviews, the ratio of
intervieWs to offers, the ratio of hours inves ed to applicants, and total
direct costs (hours spent per offer) were estimated. Explanatory variables
included employment size of the establishment and firm, measures of the flow
of phone and in-person contacts, temporary or seasonal nature of the job,

‘ amount and type of training requiredﬂfor the job, physical capital required*to
- perform the job, unionization, measures of indirect hiring costs, degreenof

K ditficulty of dismissal and occupation.

Large employers were expected to engage in more extensive and intensive
search for two reasons: (1) thelir marginal cost of search is lower because
the screening and interviewing function’is specialized; and (2) the dispersion
of possible outcomes and, therefore, the payoff to search is greater because
monitoring and dismissal costs are higher in large establishments and in
multiestablishment firms. The evidence indicates that large firms do engage
in more extensive search: establishments wich 10 times as many employees
review 19 percent more. applicants per interview and conduct 17 percent more -
interviews to fill a position. Multiestablishment firms conduct 28 percent

more interviews to mdke one of fer than single establishment firms.

Firmis that have many job seekers, phoning or visiting them séeking en-
ployment, have lower marginal costs for extensive search because it-lowers the
expected time that a position'is vacant if the employer chooses to walt for an
anditional applicant. As expected, increases in the flow of people contacting

the firm seeking work increased, extenslve search. A doubling of phone

-

+
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- contacts and in person contacts increased the number of applications reviewed

’

per interview by 4 percent and the number of interviews per offer by 3 per-
cent. An increase in the number of 'visits often reduced the time spent per
applicant or per interview, however. The reduction in the-cost of exteénsive

seerch causes extensive search to be substituted for intensive search.

.There are a number of reasons why employers can be expected to be more
careful when they are filling a job that requires a great deal}of on-the- job
training. First, much of thé training will inevitably be specific to the firm
so;che cost of turnmover will be high and 1t will pay‘go seek workers who are ?
unlikely to quit or be dismisged. ,Second, the distribution of job applicant
expected productivities is likely {o be more dispersed because some of the job
seekers will already have received related training at school or in other
firms. ; Both of these facdtors raise che returns to employer search. These
hypotheses are strengly supported by the datay A doubling of the total amQunt
of training lncreases the number of interviews per offer by 16 percent and the 5

time¢ spent per applicant by 19.7 percent. The number of applications reviewéd

per interview are not affected by the amount of training.

pafger physical capital inpute utilized by a.wdrker may directly affect
the value 'of labor services Just as the amount of training does. As expected,
the greater the expense of che machine the individuals work on or wEth the
greater $he time employers devote to recruiting, screening, apd interviewing
applicdants. Interestingly, 'the 3 percent increase in direct hiring «cgets
assoclated wich a doubling of the cost of the machines worked on or with
occurred. because of an increase in intensive search (1.e., in hours spent pér

applicant). The number of applicants seen was not sign;ficancly affected.,

The benefits of additional search (both extensive and intensive) arise in _
patt because of the avoldance of miscakes, such as the hiring of an individual o
whose produccrivity does not exceed the compensation package promised. If it
is difficu{t to fire a new employee, these mistakes are more costly; as a re-
sult, employers will choose wore extensive and intensive search prior to hir-
ing. This prediction 18 confirmed by the evidence. Employers who state that
1 great deal of documentation or paperwork is }equired to fire an employee

{ncurred 70 percent greater direct hiring costs, which reflects a 21 percent

‘A. . -1_1 e

.x1



" per interview.

Jcostd, this. reflected-a fall in the hours spent per applicant.

. .///{ .
increase in hours spent per applicant,/gnd a 35 per;ent increase in applicants
per’ emplovment offer., Fmplovers whn stated that some  but not A great dv«t ne

'documentation or paperwork is required ty tice du empl.>ee Lueullcd Vioreriem
greater direct. hiring costs, wﬁich reflects a 22 percent’ increaSe in hours
spent per applicant, and a 21 percent increase in the number of applicants per

.

employment offer.

The expected tenure and intensity of an employment relationship clearly
affect the marginal gain from additional information on potential- employees.
Thus it can be predicted that positions which are temporary or eeasonal in
nature and positions that are part-time would be ones for which employers
choosé less extensive and intensive gsearch. As expected, the number of hours
spent per person hired was 36 percent lower if the position was a temporary
one, reflecting a 16 percent drop in intensive search (hours spent per appli~
cant) and a 26 percent ‘drop 1in extensive search (the number of applicants &
interviewed per ofﬁer). Similarly, the number of hpurs spent per person hired

*was 22 percent. lower 1f the position was part-time. * However, this was due
mainly to a drop in the hours spent per applicant._ The number of applicants
per offer ‘was essentially unchanged, as a_fall in the number of applicants
interviewed per offer was offset by an increase in the number of applicants

¢
>

3
Having advance notice of a vacancy will presumably reduce the indirect
costs of extensive search for the employer, since for a portion of the search

time there 1s no cost to seelng an additional applicant because of the exis=

© tence ‘of an unfilled vacancy. On the other hand, 1f the employer has multi-

ple openings, this suggests a greater marginal cost to intensive as well as
extensive search. The greater.cost for intensive search can be actributed to
rising costs for time deveoted to hiring activity by company personnel. As
expected, advance notice of a vacancy raisgd direct hiring costs (though the
implied sum of direct plus indirect hirihg costs was lower), specifically be-
cause it raised.extensive searcn (in this case, both the number of applicants
seen per interview and thenumber interviewed per offer were greater). _On the
other hand, while they existence ég multiple openings reduced direct hiring

‘ - Lo S xii 12 :
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sources., Four questions were explored.

. 2 '
2.0 WHY DO EMPLUYERS PREFER .le‘ORMAL RECRU LTMENT .‘ttikill:\-NISNS‘."
Employers seldom invest in all of the recruitment channels that are

ava{lable'to them. Their decisions ébout which recruitment channels to empha-—

size are heavily influenced by their belie¥s about where they are likely to

" find the best workers, Many employers also feel that who made the referral

and how the applicant came to hear .of the job helps in making a'selection
» ¥

amongst the candidates that are interviewed. As a result, even -after an

application is made, the decision™to interview a particular candidate and the

selection for hiring may be {nfluenced by who referred the applicant.

.

These beliefs were put to an empirical test by comparing individuals

entering the same job at the same firm who were recruited from different

e Is the time required &p train new -employees associated with the source
, of their recruitment? If yes, which groups require iess training?

e Is the reported productivity of new employees associatea with the
source of their recruitment? If yes, which groups are more productive?

¢ Is the wage paid new employees assoclated with the source of the
recruitment? I1f yes, which groups get the higher wages?

¢ Does the firm obtain greater proftts if it recruits workers from one
source rather than another? 1n other words, 1is the .productivity net of
training, recruitment, and wage costs consistently higher for new hires
obtained through certain recruitment channels? If yes, which recruit-
ment channel seems to be most profitablei. ‘

Theory ' N

The theoretical and empirical issues raised by the first three questions

are quite different from the issues raised by the fourth. "Yes" answers to
the first three questions are quite consistent with a perfectly competitive
labor market where all skills ire general and information is costlessly avail-
able to everyone. The data uggest that it is not uncommon for people in the
same job with the same tenure to recelve different wage rates. Lf the firm
can offer different wage rates to different new hires, a perfectly competitive
labor market 1s quite consistent with éubstantial differences in the expected
productivity of the new employees hired for a specific job. If employers'

beliefs are correct about the correlation between recruitment channel and

productivity of the sample of job seekers that contact them, this same

x111 13
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correlation will appear when different workers hired in the same job are
compared. Perfect competition implies that the more productive groups wiil
recelive higher wage rates and that the higher wage will exactly offset the.
higher productivity net of training and recruitment costs. If a firm has a
policy of not varying the wage rates paid to people in the same ij, then
perfect and costless information and the absence of specific human capital
imply that everyone hired by the firm has the same present discounted ex-

pected productivity.

Labor markets, however, are not perfect. Skills are often specific to
particular employers, and information about the competence of job applicants
is incomplete and costly to obtain. In firws that pay the same wage to every-
one, circumstances may, therefore, arise whereby employees recruited from one
source (e.g., referral by another employer) are on average more productive
than other employees who do the same work and were recruited from another
source (e.g., the state employment service). In firms that adjust the entry

wage to the perceived competence of the worker, the productivity net of wages,

recruitment, and training costs may vary systematically with the recruitment

source of the worker.

A
Wh@t kinds of market imperfections can produce variations in the profit-

ability of new hires that are predictable according to the recruitment source

of the new hire? The short answer to the question is imperfections that pro-
duce a correlation btetween recruitment source and the ehployer’s monopsony
power in hiring that specific individual. Competition forces the firm to
offer each worker a compensation package that is at least equal to what the
worker can obtain from other firms. A worker with characteristics that are
visible to many employers that predict higher productivity in many firms will
inevitably receive higher compensation. A worker with characteristics that
predict higher productivity in a specific firm but not other firms, or w.:h
positive attributes that are visibie to only one or two employers, may not re-
celve appreciably higher cowpensation, and thus may provide the firm an oppor-

tunity to receive a profit,

If the recruitment source that yields an applicant is correlated with
that individual having a comparative advantage at the jobs in that firm, the

result will be a systematic tendency for the recruitment source to relate
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to the profitability of a new hire. An individual may find a comparative
advantage in working at particular firms for a' number of reasons.
® A job applicant might already know ekills specific to the firm,

possibly because of previous employment at that firm or a simi-
lar firm, or from being a relative of a current employee.

¢ A job applicant'might have a comparative advantage in learning
skills that are specific to the firm, possibly because he or
she knows the; trainer already.

e A job applicant might enjoy the job more because he or she will
be working with relatives and friends and this might result in
a higher propensity to stay at this firm. (The effect of re-
cruitment mechanism on turnover is not examined in, this study.)
Another effect of enjoying .the.work more might be that the
employer can pay a low wage to the new hire.

e A job applicant night have special compatibility with other
team members (presumably resulting in greater productivity)
possibly because of similar ethnicity or existing friendships
with current employees.

The second reason, for systematic variation in the profitability of new
hires would be the availability to the firm of information about applicants
from a particularﬁrectuitment source that is not available to other employers
contacted by the applicént. Such information allows the employer to make a
more refined choice amoné’applicants: avoiding the losers and hiring the
winners without having to pay extra. When an employer gets a referral from a
current employee or another employer, the person hiring normally receives
information about th; job applicant that is not available to other employers.
As a result, the theory predicts théfpthese new hires will typically be more
profitable than other new hires. The state employment service and schools
treat all employers equally, so one would not anticipate that hiring such

Cow

referrals would have this profit advantage for the firm.

Results

Predictions generated by the theory just outlined can be tested by esti-
mating models that characterize how the differences in the training required,
reported productivity, and wage rates of two new hites in the ¢ame job are
affected by the source of recruitment of these new hires. S3uch predictions do
not imply a rejection of a perfect labor market in relation to the impact of
recruitment source on the levels of training, reported productivity, and wage

o

rates. They ate as follows:
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e New hires referred by a uniOn will receive higher wages and
be more productive and less costly to train. '

¢ New hires obtained from an expensive referral source. (i.e.,
private employment agencies) will either be more productive,
less costly to train, or paid lower wages. '

¢ New hires obtained by referrals from government agencies‘and

echools will be less productive, more costly to train, and -
Paid less. - . '

o New hires referred by another empLoyer will be more produc-
tive, less costly to train, and paid more.

e New hires referred by a current employee or who are friends
or relatives of a current employee will be more productive
and less costly to train. ) ’

-

The results showed that new hires referred by aiunion received signifi-
cantly higher wage rates (52 percent for the starting wage), were reported to

be significantly (55 percent) more productive in the first 2 weeks, and took .

significak{ly (35 percent) less time to train than walk-ins who were hired to

do the same® work. Employer referrals took significantly (13 percent) less

time to train, were 8 percent more_productive’in the 3rd through 12th week

and were paid 7 percent more at the time of the interview. About 30 percent

of those hired were friends of the owgg;'or a currePt emplc&ee, and 11 piﬁpent s
were relatives of the oyner or ‘a current employee. Friends were reporteQ/t? ]

be 4 percent more productive during -the-3rd. through 12th weeks of enployment,

and 4.4 percent more productive at the time of the study interview. Training .

time was 4 percent lower and current wage rates were 1.7 percent higher for

these employees, but the differences were not significant at the 10 percent

‘level. The only statistically-significant effect of being a relative of the

owner or a current employee was that wage rates were 5 percent lower.

About 3.7 percent of the new hires had been referred by a school, and
another 4.2 percent had been referred by the employment service, CETA, a
welfare agency, or the Urban League. The measure effects of being a referral
from one of these agencies had the predicted signs in 12 of 14 comparisons.
Compared to a walk-in, the productivity net of training costs waé.12 percent
lower (p = «133 on a one-taii test) for school referrals and-lh percent lower

(p = «109) for employment gervice referrals.

e
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One of the most interesting findings of the study is the flat rejection
of hypotheses about the eff§cL of private employment agency referrals. Such
firms genqrally:éharge a substantial fee, so it was expected that thelr refer—
rals would le more produttive, require less training, and receive lower wages.
Point estimates, however, flatly contradict the first' two hypotheses. Agency .
referrals were reported to be less productive in the first 3 months and to-

require more training.

The pgﬁgictions that are unique to the lmperfect lébor market elements' of

the theory related to the profitability of a new hire (the difference between

productivity net of training costs and the wage) -are as follows: -

e Union referrals will be less profitable (here it is assumed
that some firms are being induced to hire a union referral by
threats of .a strike).

e Employer referrals will be more profitable.

e Referrals by current -employees or friends and relatives of
current employees will be more profitable.

e Employment agency referrals will seem to have higher produc-—
tivity net of wages and training costs. Since the fees paid

" these agencles are not subtracted, the true profitability of
the recruitment source is considerably lower than the mea-~

sure avallable.

e Referrals by a gevernment agency will be less 'profitable.

e Referrals by schools will be less ppofitable.

The only predi.tion of the imperfect-Tabor market theory that was re-
jected by the data was about referrals from private employment agencies.
Point estimates imply that such referrals were less profitable by an amount
equal to 5.3 percent of the productivity of a worker with 2 years of tenure.

The hypothesis that employment agency referrals are sufficiently more produc-

-tive to warrant a fee of 10 percent of wages was rejected by the data.

The {impact of referral source on the profitgbility of a new hire during
the first 3 months (relative to the productivity of a worker with 2 years

tenure) was as follows:

Union referral -29.7 percent (p=.069)
Employer referral 7.1 percent (p=.13)
Friend 2.1 percent (p=.27)
Relative 2.5 percent (p=.305)
School referral -3.6 percent (p=.26)
Government referral 8.7 percent (p=.075)
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The unién referral and employment service referral e&§gcts are significant at
the 8 bércent‘or better levéel on a one-tail teet, andléhe employer referral
effect is significant at the 13 percent level. The other effects had lower
statistical significance. These results are moderate support for the theory

developed at tﬁe beginning of the—discussion.

3.0 ON-THE-JOB TRAINING /SORTING .

3

Every year emg&oyers and employees jointly invest a massive amount of
resources in on-the-job training (0JT). Despite the importance, howgver,
little is known about its magnitude, distribution, and effects. The training
rreceived on a‘job is part of the understanding (the implicit contract) that
defines the nature and coqpensation of the job. A theory is developed of the
determinants of investment in on~the-job training and the compensation package
that distributes the cdsts and returns of the training. The theory assumes
that there are (1) two distinct types of skills, general and specific, that
are produceh jointly; (2) the training firm can accurately measure the amoung}
of general training receiveh by its worker but other firms cannot; (3) work-
ers are not able to borrow moﬁey at as attractive rates of interest as their
employers (consequentl;} they make choices between alternative job oppor=-
tunities placing a very high value on receiving compensation now rather than
later); and (4) the compensation offered by a firm has a bigger éffect on job
seeker's decisions to takelg’job than on whether to quit a job at a later
time. These assumptions about the environment in which training and compen- .

sation decisions are made are combined with a model of “competitive labor

market. We get the following predictions about time pattern of compensation.
“ {

-

o Employers bid for.new employees by offering front loaded compensa-
tion packages. Since most workers have a stronger desire to have.
a dollar now rather than later, the firm in effect uses its
borrowing power to offer o employees a wage package that pays in
advance of performance. Moving allowances are a clear example of
this phenomenon, but the same thing is also accomplished by offer—
ing higher starting wages and raising wages with tenure by less
than the rise in productivity net of training costs. The tendency
of firms to front load compensation is greatest when quit rates
are not very responsive to the second period wage, and when there .
ifs a big difference between the worker's and-the employer's <)
ability to borrow. '

18 S
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e”Compensation tends to be front loaded if the people who stay at-a
. firm tend to find that the attractiveness, of alterrative jobs

-t falls with tenure on their currerit job~ The factors that have
this effect ‘are costs of job search or job changing; an underesti-
mate by other employers of the amount of general training receiv-=
'‘ed;. and the tenrdency of "those with the better alternatives or the

_ greater dissatisfaction with thelr current job to leave, and of
those with less attractive alternatives and greater satisfaction
with their current job to stay. ' '

e Front loading of compersation is greater when the second period
wage has a greater proportionate impact on the probability and the
employer will keep a worker that he or she has on the probability
the worker wiil want to stay (i.e., choose not to quit).

¢ Anything that raises productivity in the firm, but does not raise
it outside the firm, will raise the wage in the Second period, but
not by as much as productivity at the firm increases.. Two factors
. . that will pfoduce this effect are training that is specific to the
needs of the employer (and not useful to othdr employers) and the
ability of the firm to fire the least productive employees. Here
again the result is a front loaded wage package. '

e General training, which raises productivity equally both in and
out of the firm, results in wages r{sing along with the rise in
productivity net of *training costs. Posttraining wage rates will
have to be higher, and starting wage rates will consequently be
lower.

The Consequences of a Front Loaded Compensation Package

A front loaded compensation package means that at first the firm is in~
vgstiﬁé more in training and in learning about the new employee's‘prod&étiv-
ity. Later in the worker's tenure, these 1nvestments'pay off and the employ-
ee's output exceeds the wages paid. If the worker quits‘befoig the return
from the investment 1is recouped, the employer loses money 6n the hire. As a
result, employers offering front loaded compensation packages will tend to
give hirinc prior%&y to job applicants Qho:are not like;y to quit.

The theory predicts that most compensation phckages will be front loaded,
or in other wbrds that wage rates will rise more slowly than productivity net
of training costs when training is-entirely general. This prediction con- |
trasts with the predictions of Becker's theory of general human capital,
Lazear's agency model, Jovapovic's sorting model, and Salop and Salop's self-
selection model. These models all predict that when training is éeneral that
wage rates will rise at a rate that is at or above the rate of growth of

13.
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productivity net of training cost. Data from a sample of 1,493 recenrly hired
workers from the National Center's 1982 survey of employers on training, re-
ported productiyity, and ‘wage rates during the first 2 years of tenure on a

job were used to test these competing theories.

¢ 3 [~
Employers were asked "How many of the skilils learned by new employees in

this job are useful outside of this company?” Fifty—nine percent responded

Yalmost all,” 13 percent ‘responded’ most,' and only 7.5 percent arswered ¢
"almost none." This question provides us with an indepejggyt dir=ct measure

of the generality of the training provided by a firm. It alldw. ws to test

our hypotheses about relacive rates of growth of wage ‘rates and training in a

sample of jobs that require highly genéral skills.

The workers in Jjobs with the most general training seem to receive a real
wage increase of 5 to 7 percent. - Training for Jons'with the most general
training and many local competitors involves an average of 49 hours watching

- others do the Jjob, 9.6 hours in formal training, 52 hours in informal training
by management, and 25,6 hours in informal training by co-workers in .the first -
3 months. The time devoted to training has a value equivalent to 147 hours of

+ an alxeady trained co-worker's time.’

. This training seems to have the hoped foy results of increasing the‘pro—
ductivity.of new employees. During the first 2>weeks, the typical new em~
ployee at firms offering general training is reported to be only 59-60 percent
as productive as the typical worker with 2 years of tenure and experience.
During the next 10 weeks at the firm, the typical new employee s productivity
is reported to be 79 percent that of a worker with 2 years of tenure. As one
would expect, the reported productivity of new employees increases more
rapidly in the first month or so than it does later. ‘Estimates of the ratio
of the worker's productivity net of training costs during the first 3 months
to their productivity after 2 years of tenure in the job were made by
combining these productivity ratios with the earlier rengrted estimates of
training investments. These figures were then ad justed for the possibility
that compensation rises faster than wage rates and for the fact that -the time

others spend training the new employee durling yeer two were not included in

20
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. the hypothesis 1s rejected even when we make the tryly extreme asgsumption
. . A

that, Elthough respondents report to the contrary, there is no increase in

" . ¢ * s 3

the calculation of the denominator. OQur ral hypothesis=-that productivitv

‘ ’ .
net of tr~ining costs, rises more tapidly thau coupeusation duviug the ttvst 7.

years in a job, even when the training is reported .5 be hompletely peteiyl,
was then tested under a variety of maintained assumptions about the appro-

priate scaling and measurement of productivity net of ttairing costs.
'

These tests produced a decisive rejection of theshyéothésis that fhe
rates of compensation for jobs reported to offer completely’general trgining
riqe at a rat% that is equal to or gféater thag\the risg in productivity neﬁ
of training costs. The finding that in thg first 2 years gf‘tenute comper- -

sation rises less rapidly than productivity net of training costs is quite

robust, If compensation rises no more than 5 percent faster than wage rates,,

I 4

worker productivity in the first 2 years.on a ij.‘ If compensation increases
10 percent faster than wage rates, the hypothesis is. rejected even when it is
assumed that the true increase 1n relative productivity with tenure 1is only

half of what was reported by our respondents.. ° .
ci 3
-~ These results can be viewed as evidence that in the firstiyear or so on a

job, the forces tending to cause wages to grow more slowly than productivity

" net of training costs are stronger than those having the opposite effect.

This occurs even when the training is reported to 5e general. The forces that

tend to cause starting wage rates to be higher than productivity net of train-

ing costs, and therefore wage growth to be slower than the growth of produc-
tivity net of training costs, are workers needing and wanting income more

strongly now rather than later, than firms and sources of jJob-worker match ™™

. .
~specificity such as sorting, costs of transfer, specific training, and extra

general training that is not recognized by others in the labor market. The
forces that work in the opposite direction are the need to design wage struc-—
tures to .attract those with low quit probaoilities (Sélop and Salop 1976), and
to reduce shirking (Lazear 198l). The great deal of ;becificity to job-worker
matches that 1is implied by these results means that turnover is extremcly

costly for the worker, the firm, and society.

S
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#*  The Training Deécision ‘ -

. - -~ |
The theory also makes some important predictions gbout the determinants

of inve7tment ig on-the~job training: . N
e Firms and workers will invest more in general add/or specific 0JT

when interest rates are low, when tax rates on the returns to’the
investments 1re /low, when separation rates are low, when other em™
ployers recognize the value of improvements in the quality of a
firm's trainifng; wheh costs of inyestment are deductable in the
year incurred, and when the tax rates during the investment year
are uigh.

.

e Decisions about the provision of specific human capital depend
. upon the tax rates faced by the firm and the interest rate the
firm must pay to borrow money. The fact that the costs and bene-
fits of specific human capital investments agebshhred'does not ~*
mean that decisiop makipg about the. amount of specific training is
shared. The interest rate the employee must pay to borrow money

and his tax situation does not affect the decision.

Al ' L]

e When general OJT is perceived accurately by all potential employ-
-ers, the worker must finance all its costs and it is the interest
rates and tax rates faced by the worker, not the firm, that deter-
mines whether the investment is undertaken. The impact of these
factors. on thef{eyel of general training is gimilar to their ..
impact on a young person's decision to remain in school. The
primary diffegence is-that generous low interest loans are not
available to finance employer—provided general training, as they
are for attending institutions of postsecondary education,.

f, .
® When the quality of general OJT provided by an employeéfis not

w accuratelygperceived by other potential employers; the costs and
benefits of the training are shared between employer and employee.
Decision-making authority, over the amount of training is also
shared. The level of investment is influenced by the rates of
interest and taxation faced by both the employer and the
employee. ; : ‘

e Workers and firms qud to underinvest in gggéral training. This
occurs for.four reasans.

--The worker's discount rate (the rate at which the worker can
borrow and thereiore trade off future consumption for current
consumption) is considerably higher than the social discount
ratle (the interest rate on government bonds.

--The tax rates faced by the worker when the returns to the in-
T vestment are being received are typically highar than the tax
rates when the costs are being iacurred.

-—Other employers do not accurately pexceive the quality of the
general OJT received by the worker, ahd as result do got fully
compensate the trained worker even if he or she receives good
training. ' '

4 .
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--1f a minimum wage .constraint s binding, the starting wage on a
. joh will have to be higher than it would otherwise have been and
. this increases the cost of training and ‘thus reduces its amount.
A second impact of the minimum wage is that the rise in the ) :
starting wage is partially compensdted for by a fall in the wage 5
rate in the posttraining period. This increases the quit rate,
which in_turn reduces the payoff to training and therefore- the
, amount of training. !
. ' v
If the intereet rates facing employers are higher.ﬂran the social discount

rate, there will also ne'underinvestmént in specific training. The degree of
? ,

underinvestemnt in specific training is considcrably smaller than the under-

investment in general <training. tj Y >

From the point of view of public policy, thWe most important conclusion

frén the econonic analysis of on-the-job training is that from society's point

. of viev, employers and e@pl_yeee underinvest in general on-the-jgb training.

There is a good deal of empirical evidence supporting’this finding. If there
is underinvestment in general OJT we would eXpect to f£ind ptdite rates of

return to OJT to be very high. Thé studies that have estimated the return to

© 0JT do find that rates of return are very high {Rosen 1982 Mincer. 1974).

\

' Respondents repgrt that in the 3rd through 12th week of employment, pro-
ductjvity is 16 percent higher on average than in the first two ‘weeks, Since
the training that produces this draffitic increase in productivity is occurring
over the course of only 2 months,Athe calculated costs of this training are
not likely to exceed 2 months of output from the new worker. If so, the %%

average rate of return to this training exceeds 100 percent.
' * L]

# A different type of evidence for underinvestment‘in general on-the-job

training-is provided by finding that employers who hire workers who have

already received relevant training at other employers benefit from the bire
(Bishop 1982). In other words, OJT creates an externality--a benefic that is

nct appreciated by either the trainer or trainee.

How might'government induce firms and workers to increase inVeetmente in
general on~-the-job. training? Four ‘different approaches are evaluated: (D) <
lower taxes on the returns that the employer receives from training in~
vestments, (2) lower taxes on the returns the employee receives from training

investments, (3) subsidize the costs of training investments, and (4) abolish.
the minimumﬁyhge for Jobs that offer considerable treining.
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The first two options are not viable because the returns to a training

investment cannot be administratively distinguished from the returns of other

.inveiggents, and general reductiqps in tax rates (both during and after train-

ing) do not increaee'the {ncentives to invest in training. It has been, demon—
straGEd\both'theoreticaLiy and empirically (Hashizoto 1982, Bishop 1982) that
the minimum wage reduces general OJT‘so reductions in the minimum would in-
crease general 0JT somewhat. Eliminating the minimum wage would not however

end or even significantly reduce the underinvestment in general OJT. The rea—

'son is that the minimum wage is a binding constraint for only a small minority

of jobs, and even in 1its absence, underinvestment in general OJT would occur

for a variety of other reasons.

This leaves us with a subsidy of the costs of general training as the

conly policy that might aignificantly increase general on-the-job training.

Since general OJT typically gets mixed together with specific OJT, and both

‘occyr simultaneously with actual production, the primary barrier to subsi-

dizinb general OJT is finding a way to measure it. One way society can
promote on-the-job skill training without having to solve the measurement
problem is fdraeommunity coileges (or some other public agency) to establish
cooperative training ventures with specific local employers in which teachers
on the_college's'payroll provide training that meefs that employer's
specifications, but is also useful at other firums. e measurement problem
can be solved, however, and the final section of this document presents two

practical proposals of how general subsidies of on-the-job training might be

defined and admin-

ig;ered.

iﬁarginal Training Subsidy

A marginal training subsidy (MTS) would offer a partial subsidy of

trainiug expenditures above a threshold’ level. The -rate of subsidy or tax

" credit would be set somewhere bétween 10 and 33 percent. The training costs

that would be eligible for subsidy would include payments to industry train-
ing funds, tuition reimbursements for jobereiated training, contributions of.
materials or stafl time to vocational-technical institutiens, the‘budgeted
costs of the firm's formal training of new and continuing employegs, and

certain costs for informal training of new and/upgraded employees.
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‘Participating compqnies with more than 100 employees would be required Mto have

a trainingia&visory committee that contains worker rgﬁresentation. At the
conclusion of the training pfoé:am or the ﬁifm{s fiscal year, the employer

would be reqdired to award each trainee a ceftificate‘describing'the number of

_ hours of formal or informal training prqvided/att%nded, skills taught and

where. appropriate, and the competence achieved. The threshold that must be
exceeded before a subsidy or &ax credit would be 'paid might be eqéal to 10

peicéﬁt of the firm or establishment's wage payments to emplbyees Qith less
than i year of tenure at the firm, plus 1.5 percent of wage.payments to all

other employees.

'

All employers-—profit making, nonprofit and goveinmental--should be
eligible for the'ma:giFal'training.sybsidy if their training expenditure&

exceed the thresholdfdéfined for their organization. In order for incentive
. \-ﬁ -
effects to'be maximized, employers must feel they are assured a larger subsidy

payment if they increase their firm's tféining investment. 'Together these two
considerations imply that the MTS should be administered as a subsidy entitle-
ment, as a tax credit against a broad-based tax on the firm's wage bill like
Federal Unemployment Insurance Tax or social security tax, brkas a tax credit
against incomwe taxes that can be sold to other firms. The MTS would be

financed either out of general revenge or a special trai%gng tax on the wage

,

bill of all employers. ‘

The MTS has a number of important advantages:

e The social benefits of on-the-job training are probably just as large
as the social benefits of occupationally specific rraining provided by
schools. The MTS would create an incentive for firms and workers to
generate more of such benefits, and would reduce currently: prevailing
distcrtions of the choice between these two modes of providing occupa-
tionally specific training.

e Since the employer pays 67 to 90 percent of the cost of training, there
is always an incentive to do the training in the most efficient manner
- possible.

e The choice of which jobs to train for and how to do the training is made
by the employer not by an educator, a government of ficial, or by the
trainee. The employer {s the person best able to project the firm's
future need for skilledtyorkers and to select the best method of train-
ing for those gkills.-

e The inclusion of the costs of informal training in the definition of
subsidizable training expenses is fair to small business, and reduces the
tendency of the subsidy to distort choices between formal and informal

training. 25
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., e While the MTS is‘not'diréptly targetéd on the unemployed d%slocated}
. worker, it will reduce unemployment pevertheleas. The MTS reduces’ 4n~
employment in two ways: . - . . : .

. . \ ¢ [ N
- It encourages firms to hire and train néq-workers,-and to retrain
. - . rather than lay-off workers whose skills were becoming obsolete.

~

- It encourégqq the firm to expand thé‘éuppiy of skilled workers rather
C than engaging in a bidding war for.the limited supply of already o
,trained workers, thus producing an acceleration of inflation.’

. @ The MT5 shoudd discourage turnover. A firm with high rates of turncver

& . ° ° will have a higher thteshold,-and will as a result receive a smaller sub-
'sidy payment. ' : e * :
. "«. ) ' . ¢ )
-A Critical Skilla‘Traininé’Incentigg» d

, o .o . :

An alternative 4gproach to promoting more private 1nw?qt;ent in on-the-
job training is ;o tane; derEain critical oécupations that ‘are éxpergpnéing;

. severe shortagés. A subsidy would be offered for training newly hired and/of
transferred employeéa}in a few selected occupations. Legislacion'wouég;;ul.
rés;rict the sqbsidy to a limited number of industries that currently é;bor; a
ma jot share of their output, or are service firms'ghat provide specialized. ]
high-tech services. To be eligible for a training subsidy, an.occupation/
{11 would have to involve considg:able ih@tial on-the-job training, be
required at many firms, and be in:shortage. The ‘deteri.lnation of whether an
ochupati%n is in shortage wopld be based on current data on changes in’
relative wage rates, changes in vacancy rates or newspaper advertising'if
availagizfﬂﬁnd oﬂ recent and projected growth of dem;nd for the skill. The

' pepartment of Labor would be given a fixed budget and empowered to select a
1imited number of skilled jobs for which training subsidies would be
available. Once an occupation had been sélécted as a potential candidate for
subsidy the Secretary of Labor would appoint an industry/labor committee to
make recbmmendationa éegarding the definition of the critical skill, the

coupetencies that a trained individual would be expected to have, and possible

nechanisms to insurg that subsidized traimees achieve these standards.

-

There would be no limit to the nunber of irainees for which an employer
could be subsidized, and the firmleuld not have to obtain advance agreement

from DOL as to this number. The employer would only have to-apply for the

26
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subsidy immediately upon initiating the training; and once the training is

completed, to cé@tify that tﬁ; trainee did not have that skill prior to the
training and'gaiﬁ d it by the end of training. This certification would be
audited on a raﬁdjm basis. Workers who complete training would be awarded a

certificate attesting to the skills they.have achieved.

The plan described has a numberﬂof'attractive featﬁres:
¢ It is limited in séOpe to occupaafbns in critical shortage.

e Creat flexibility is given to program adminigtrators. (This is essen-
tial because the very concept of the program is new, and because it
must quickly respond to the changing needs of the economy.)

¢ Workers who complete training are awarded a certificate that describes
the skilis they have gained.

e The firm elways faces afmarginal incentive to expand its training of <
targeted skills. . It doé8 not have to get prior agreement from DOL
about how many people to train (an administrative hassel that would be
a major barrier to participation).

.

¢ The firm is given an incentive to retain the workers it trains.

oﬁﬁespite the almcst “entitlement” nature of the training subsidy, its
total cost is capped by the monitoring of usage and DOL's ability to
lower subsidy amounts and tighten eligibility.

¢ A sunset provision automatically ends a skill's eligibility for sub-
sidy. :

o Cost could be further reduced by requiring that firms already employ—
ing people in the targeted snilled occupations exceed a given level
of training before being eligible for subsidy. It could be assumed
that in the normal course of events such firms would have to replace
10 percent of their stock of workers with the targeted skills anyway.
The subsidy could be paid for trainees ebuve this threshold.

e The firm's administrative costs are kept low. The fimm does not have
to calculate and report how much it is spending on training.

e Eligibility for subsidy is a function of an output-—the number of
people trained for certain specific jobs--not a measure of input.
This creates a strong incentive to be as efficient as possible in
doing the training. '

The eritical skills training incentive has some important drawbacks, how-
ever. 1Its success depends upon the wisdom and timeliness of the selection of
skills for which training subsidy is provided. The CSTI has features—-the
sunset provision, great administrative flexibility, and & fixed budget-—that

are intended to prevent a recurrence of the poor timing that characterized the

' El{fC‘ xxvil 2 7




graduate fellowships programs. There is always the possibility, however, thaf
the projections of future demand will be wrong, or that politics will result
in the wrong occupations beiug selected and that the selective Aature of the

&

training incentive would increase rather than decrease market distortions.

\

.
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CHAPTER 1

EXTENETVE *SEARCH, INTENSIVE SEARCH, AND HIRING COSTS:
NEW EVIDENCE ON EMPLOYER HIRING ACTIVITY
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e 1.1 Introduction

Some time agv, Stigler (s96\) noted t'kc l&pﬂl‘*lﬂt‘ af Uthe seacch fee
{nformation." Subsequent to Stigler's seminal work, an extensive liferature
on search has developed. With respect to labor markets, the focus has been on
characterizing the optimal job search behavior of unemployed or employed work-
ers in an environment 1p which the job seekers know neither the location of
employers who are willing to hire them nor the compensation offers of poten-
tial employers. The theoretical work on job search offers explanations for
differences across {ndividuals in search intensity, labor force status, and
the duration of unemployment. Empirical tests of job search theories typli-

cally find the evidence consistent with the job search approach.1

One reason "to focus on job search is that it plays an important role in
the matching of employment positions and workers. In particular, job search
{ncreases the likelihood that workers are placed in jobs according to their
comparative advantage: workers reap this gain ip the form of higher wages
obtained through search. Such a view suggests ét least an equally important
role for employer search, since clearly, it too affects the matching process.
Yet, primarily due to the lack of data, research on employer gearch is not -
extensive. The purpose of this chapter {s to characterize employer search in
a simple way ‘and 'to provide te. s of gearch theory utilizing a unique data set
on employer seetch activity. This can be viewed as a first step toward a more

complete investigation of the implications of employer search.

A characterization of search by employers for new employees requires a
broader view of gsearch than that suggested by standard search theory. Ome
important change 1s to recognize that the time spent processing each applicant
as wzll as the number of prospective employees screened by the employer are
important measures Of employer search activity. As Rees (1966) states, "4
buyer can search at the extensive margin by getting a quotation from one more
geller. He can search at the {ntensive margin by getting additional informa-
tion~concerning an offer already received” (p. 560). The organization of the
chapter is as follows. Theoretical Framework outlines a model of employer
gsearch that incorporatee both intensive and extensive search2 and discusses

how these search variables relate to an employer's cholces about information

4
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productidn and to the resulting costs of selecting a new hire.3 The third

part of the chapter defines operational measures of intensive search, exten-

_sive search aund total hiring costs apnd describes how these costs vary by

"industry and occupation. Part 4, Determinants of Employer Search and Hiring

Costs, examines the .effects 3? such factors as employerlsize, dismissal costs,
unionization, on-the-job training, adjustment costs, and labor market condi-
tions on intensive search, extensive search, and niring costs. In the Conclu-
Bion, our findings are summarized, & number of implications of the findings

are suggested, and future research possibilities, are cited.

S

1.2 Theoretical Framework

A

Consider an employéer who seeke to £111 a position. Following Lippman and

TMcCall (1981), it is assumed that the true present value of labor services of-

fered bv a new employee, V, is a random variable at the time the decision to
hire is made. However, the employer can alter the distribution of V through
investments in the screening and interviewing of prospective.employees. Fol-

lowing Rees (1966), these investments are categorized as search at the inten-

sive margin and search at the extensive margin. The magnitude of intensive

search is measured by the quantity of information gathered goncerning a typi-
cal applicant.. The extent of extensive ‘search is measured ;y the expected

number of applicants seen prior to an employment offer.

The search problem confronting the employer involves the choice of an
amount of intensive search and an amount of extensive search that will maxi-
mize the expected present value of labor services of the person hired, E(V),
minus hiring costs and the present value of compensation paid the new em—
loyee. 1In the remainder of this chapter, we describe the hining process,
indicate what changes in the screening and interviewing procedure of an
employer imply concerning intensive and extensive search, and relate inten-
sive and extensive search to hiring costs. The next section introduces
empirical measures of intensive and extensive search. The stage is then set

for a discussion of the determinants of employer 8earch.

Assume individuals apply for a position at intervals of average length
T.4 The employer screens each job seeker to obtain the set of information

denoted by vector Ig. The cost of screening an applicant 1is denoted by pg*Ilg,

o,
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nhere pg 1s a price vector for the information obtained. The set of infor-
mation obtained is summarized by an index referred to as the screening index
of qualifications.5 Employers follow the procedure that only individuals
with screening indices meeting or‘exceeding a critical, or "reservation,”
screening index ave offered an interview.®6 Let APERINT denote the expected
number of applicants per interview offer; 1/APERINT then indicates the
probability that an applicant is interviewed.

A

During an interview, the set of information.denoted by vector [ is
obtained. The cost to the employer to interview an applicant s denoted by
py*Iy, where pjy is a price vectox for the information obtained via an
{interview. The set of information obtained through interviewing is.summarized
by an index referred to as the interview index of qualifications. Only indi- ?
viduals with interview indices that meet or exceed a critical, or “rgserva*
tion," interview index are offeren employment.7 Let NINTERVW denote the

. expected number of applicants interviewed prior to an employment offer. (
LY
In the screening and interviewing activities of.an employer, an increase

in the set of information obtained from each applicant screened, Ig, an
increase in the f information obtained from each individual who is
interviewed, 1y, fr a decrease in the expected number of applicants per
interview, APERINT, implies greater intensive gsearch.8 Greater intensive
search raises the expected present value of labor services. provided by the
individual who is hired, E(V), by improving the accuracy in predicting the
true value of labor services'offered. An increase in the expected number of
applicants per interview, APERINT, or an increase in the expected number of
applicants interviewed prior to an employment offer, NINTERVW , {mplies greatgr
extensive seardl. 9 Either change increases the expected number of appli-
cants interviewed prio(jbo an employment offer, NAPPLIC, and thus raises the
expected value of labor services supplied by the individual who is offered

employment.

Extensive and intensive search affect not only the expected value of
labor services of a new employee but also hiring costs. To formalize this, let
DCOST denote tk} expected direct cost of hiring. In general,

(1) DCOST = COSTPERA ° NAPPLIC °* NOFFER,
where CQSTPERA is the expected cost of search per applicant, NAPFLIC is the
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expected number of applicants per emilqyment offer and NOFFER denctes the
expected number of employment offers made in order to hire one individual for

"the  position. An 4increase in intensive search raises the direct hiring cost

by increasiﬁé the expected cost per applicant, since
L
(2) COSTPERA = pg°Ig + (1/APERINT) * py°Iy.

An increase in extensive search raises direct hiring costs by increasing ‘the

expected number of applicants per employment offer, NAPPLIC.

d

When search is undertaken, an employer ipcurs not omnly direct but also
indirect cogigl‘ Let®v denote the indirect or opportunity cdet per period
associated with a position not being filled. The elpecged indirect hiring
cost then equals v Qimes the expected length of time the vacancy remains
unfilled. The expected duration of a vacancy is ‘'simply the product of three
variables: T, the average time between applicants, NAPPLIC, the expected
number of applicants per employment offer, and NOFFER, the expected number of
offers to fill - the position. Thus, indirect hiring cost, 1CO0ST, is given by

(3) ICOST = v * T * NAPPLIC - NOFFER.

~

Summing equatione (1) and (3), one obtains the expected total cost to fill a
position.

.1;3 Measures of Extensive Search and Intensive Search

" An employer survey sponsored by the National Institute of Education and
the National Center for Research in Vocational Education that was conducted

between February and June 1982 provides the basis for analyzing employer
search and hiring costs. 10 Egch employer surveyed was asked about the
screening and interviewing activity associated with the last employee hired
prior to August 1981.1L The 2,264 employers who provided answers to a

series of quéstions conéerning the last person hired make up the sample pf
employers whose hiring activity is to be examined.l2 These employers f
answered questions on the number of individuals who applied for the position,
the number interviewed; the hours spent recruiting, screening, and interview-.
ing applicants for the position and the number of offers made. From answers
to such questions, measures of extensive search, intensive search, and hiring

costs can be computed.13 Consider first extensive search.
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Extensive Search

Extensive search 1swgegsuxed by the number of people who applied for the
position per person offergd émployment. It is computed as the ratio of the
employment offerq‘made.’ This measure of NAPPLIC.equals the number of appli-
cants per applicant interviewed, APERINT, times the number of 1nd1v1dual§
interviewed pe; employment offer, NINTERVW. Table 1-1 presents the above
measures of extensivé search categorized by employers’ industrial classifi-

cation and by'thg occupatioﬁ of the position filled.

Table 1-1 indicates significant differencés in extensive search across
positions in different occupations or employers in diffé;ent industries,
differences attributable to differences in likelihood an applicant is inter=
viewed, as well as to differences in the number of applicants interviewed per
employment offer. Thus, in the subsequent te;ts of the determinants of exten-
sive search, the two components of extensive search, APERINT and NINTERVW, are’
éonsidé?ea separatély. A second Yeason for consideriﬂg,these two components
of extensive search sepagatéiy is that the number of applicants per interview,
APERINT, is directly related to extensive search but is inversely related to
intensive searph. Thus, factors that increase both intensive and extensive
gearch will have an ambiguous effect on APERINT,

Intensive Search )

According to equation (2), a variable that reflects intensive search
choices is COSTPERA, the average screening and interviewing costs per ap~
plicant. A measure of this 1s the total number of hours spent by compsny
personnel in recruiting, screening, and interviewing divided by the number
of applicants for the position. Table 1-l iddicates differences across
industries and occvpations in hours spent per applicant as well as in total
hours spent recruiting, screening, and interviewing applicants. The total

hours spent is a measure of the direct cost of hiring, DCOST.

In subsequent discussions, differences in intensive search cost,
COSTPERA, will often be cited as evidence of differences in intensive search.
From equation (2), thie is correct only if we assume that all firms face the
same vector of prices, Py and Py fgr obtaining information during '
screening and interviewing. Making this assumption, we can obtain evidence on

the relationship between intensive and extensive gearch.14 Interestingly,
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*  TABLE 1=l

INTENSIVE SEARCH, EXTENSIVE SEARCH, AND HIRING COSTS

. QNvmber ofl
. Number Employeee
' ’ of per
NAPPLIC NINTERVW APERINT COSTPERA DCOST Employers Employer
Industry . . ' i
Mining and agri. 5.64 2.56 2,07 1.48 6.98 42 131
Construction 5,06  3.99 1.76 T 2.69 8.23° . 154 38
Manufacturing 13.18 3.97 +  8.75 2.03 11.64 "275 167
Transportation  10.55 441 2,67 2.51 12442 96’ 94
. and utilities -
Wholesale 8.79 6.19 1.87 2.58 12.81 22i 45
Retail 8.12 4037 2.36 1,53 7.25 712 41
Fin., ins., and  8.04 ‘§C45 1.86  2.61 11,10 165 69
real estate \
: Other services - 8.31 4,50 217 2.29  10.97 599 46
a Total . 8.69 448 2.93 2.09  9.87 2264 64
Occupation ' ' _.
Professional or  7.03 4,28 ' 1,58 3.34 15,71 183 64
technical . ) :
Managerial ' 7.83 4.05 2.24 3.43 %9.99 85 74
Clerical 10.22 5.81 1.98 2,10 12,90 539 . 66
Sales 9.64 5.19 2.18 _  2.05 10.60 308 T 39
Service 8.54 3.86 2.99 1.48  6.30 427 57
Blue-collar 7.77 © 3.66 4435 1.99 - 7.08 722 75
Total 8.69 4.48 2.93 2,09  9.87 2264 64

-

Note: Since means reported are arithmetic means, the prbduct of the mean of COSTPERA
and NAPPLIC does not necessarily equal the mean of the direct cost of hiring even if
there was only one employment of fer made. Note also that for the same reason, the
product of the means of INTERVW and APERE%F does not equal the mean of NAPPLIC.




v
there appears to be a trade~off between intensive and extensive search. Spec™

ifically, a 10 percent increase in.the snumber of applicants seen per employ— ¢
ment offer implies a decrease in the hours spent per applicant of 3.2 percent.15
We now turn to a discussion of how and why extensive rearch and {ntensive

the direct cost of hiring.'

k4

1. 4 Determinants of Employer gearch and Hiring Costs

Let 2 denote a vector of variables that, in influencing an employer's
choice of intensive search costs and extenslve search (neasured by COSTPERA
and NAPPLIC = APERINT °*ANINTERVW, tespectively), affect the direct cost of-
hiring as defined by equation (1). To obtain the effects of changes in ele-
ments of Z on inteneive gearch cost on the components of extensive search,

.and on direct hiring cost, the following equations are estimated:
(4) 1n(COSTPERA) = d. + BcZ t € &’ Y
(5) 1n (APERINT) = 35 + BgZ + €
(6) 1n(NINTERVW) = 34 + ByZ + €
Let the number of offers per person hired be—estimated by
(7) 1n(NOFFER) = d, + BolZ t €
The logarithm of total hours spent per applicant hired is then estimated‘by
(8) 1n(DCOST) = (3c+aa+31+8°) + (B t+BatBitBo)Z t E

Table 1-2 provides a description of the variables involved in the estima-
tion of equations (&) through (8). Table 1-3 gummarizes the discussion to
follow and indicates the predicted effect on intensive search cost, extensive
gsearch, and the direct cost of hjring of each variable i. the vector of inde-
pendent variables, 7. Table l-4 presents an estimation of equations (4)

_through (8). JFor each variable, its effect on intensive seafhn cost is given
by its coefficient in equation (4), the sum of its coefficients in equations
(5) and (6) indicates its effext on extensive search, and 1its coefficient in

equation (8) summarizes the net effect on direct hiring cost.16

In a recent article on the felationship between emplover size and wages,
Mellow (1982) suggests that at both the establishment and the firm level, an
increase in size "results in increased difficulties in monitoring worker per-
formance” (p. 495). Greater monitoring costs for larger establishments or for
firms with more than one plant imply an increase in dispersion in the net ex=

pected present value of labor services of fered by a new employee. That any
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the first 3 months of employment®

37

» TABLE 1-2
DESCRIPTION OF VARIABLES
o Mean®
Varigble ) (Staudard
Naﬁés\ Description s ' Deviation)
DCOST Number of hours spent by company personnel recruit- 9.87
ing, screening, and interviewing applicants to (17.16)
) hire one individual for the position.b
(total number hours/number hired) &,
NAPPLIC Number of people who applied for the position per 9.22
person hired (number of applicants/number hired) (23.17)
INTERVW Number of applicénts who were laterviewed for the 4,85
: position per person hired (number interviewed/ (8.55)
number hired)
NOFFER Number of applicants who were offered a job per 1.08
persoﬁ hired (number of of fers/number hired) (.42)
COSTPERA Number of hours spent recruiting, screening, and 2.40
interviewing per applicant for the position (4.14)
(DCOSTS/APPLIC)
APERINT Number of applicants pér applicant interviewed for 2.89
the position (APPLIC/INTERVW) (%6.58)
NINTERVW 'Nuﬁber of applicants interviewed for tﬁe position 4,48
~ per of fer (INTERVW/OFFER) (6.85)
SIZE Number of full and part-time emplbyees'hththe 63l58
establishment during the week of July 1, 1981 (235.65)
OTHESTAB Equals one 1if comphny has a division or 26
: subsidiaries located in other ateas
FREQVISIT Number of ‘people who came looking for work in the 37
¢ past 10 days divided by current employment® (1.01)
FREQPHONE Number of telephone calls received from people 64
. looking for work in the past 10 days divided ¢ (3.02)
by current employmentd
UNION Proportion of current nonsupervisory workers .09
¢covered by collective bargaining («27)
TRAIN Measure of the total cost typically incurred to 169.78
train 1ndividual hired for the position during (241.49)



Table 1-2--Continued

- Mean®

Variable ' (Standard

Name Description Deviation)

PROPGEN Indicates proportion of skills learned by new 70
employees in the position that are useful outside (.28)
the companyf

PARTTIME Equals 1 1f usual hours worked per week at .14

) the position is less than 30

TEMPSEAS Equals one if position was supposed to be .15
temporary or seasonal when individual was hired

COSTMACH Current cost of the most expensive machine 24,261.70
people in the position work on or withh ] (52,751.58)

&’D-

MULTOPEN , Equals one if there were more than one opening .13
for the position during the period when the
individual was hired

ADNOTICE - Equals one if there was any advance notice of «53

’ * . the existence of the vacancy that was filled : .

DIFFIR Equals one if a great deal of documentation or 11
paperwork is required to fire an employee

DIFFIRS Equals one if some but nct a great deal of . .20

documentation or paperwork is required to
fire an employee.

4Means are for the 2,264 employers in the sample that (a) had one or more employees
during the week of July 1, 1981, and (b) provided information on the hiring process
associated with the last position filled prior to August 198) concerning DCOST,
number of applicants, number interviewed, number of offers, and number hired. Zero
answers for DCOST were assigned the value of one half, as were zero answers with
respect to the number interviewed. In the few cases where the number of applicants
was less than the number interviewed, the number of applicants was set as equal to
the number interviewed. '

bConcerns last position filled prior to August 1981. Approximately 10 percent of
employers hired more than 1 person.

CZero answers to the number of people vho came looking were assigned the value of
0.1 (before dividing by current employment). - "Don't kidw"and "not available” were
assigned the mean value. :

dzero answers to the number of telephone calls were assigned the value of 0.1

(before dividing by cyrrent employment). "Don't know"” and "not available” answers
were assigned the mean value.

10



Table 1=-2--Continued

€TRAIN is a weighted sum of the total hours during the first 3 months that the
average new employee in the position spends in training activities in which he ~

or she 1 watching other peop. - do the job rather than doing it her or himself
(weight = 0.8), plus the total hours during the first 3 months typlcally spent on
formal training possibly done by specially trained personnel (weight = 1.5), plus
the total hours during the first three months that management and line supervisors
typlcally spent away from other activities giving informal individualized training
or extra supervision (weight = 1.5), plus the total hours during the first 3 months
that co-workers who are not supervisore typically spent away from their normal work
giving informal individualized training or extra supervision (weight = 1), "Don't
know" and "not available" answers were assigned the mean value. If the sum was O,
TRAIN was assigned the value of 0.5. An upper bound of 520 hours was also set,
fobtained by assigning value of 0.9 to employers who said "almost all", 0.67 to
employers who said "most”, 0.33 to employers who saild "gsome", and 0.1 to employers
who said "almost none". "Don't know" and "not available" answers were assigned the
mean value.

8For those answering less than 5 or greater than 100, the values of 2 and 115

were assigned. Otherwise, it represents the geometric mean of the interval chosen,
where the intervals to choose from were 5-15 and 16~100. "Dor't know" and “not
available answers” were assigned the ‘mean value..

NFor those answering less than $2,000 or greater than $200,000, the values of .
$1,000 and $250,000 were agsigned. "Don't know" and “"not available" answers were
assigned the value of $10,000. Otherwise, the value represents the geometric
mean of the interval chosen, where the intervals to choose from were $2-10,000,
$10,000- 50,000, and $50,000-200,000. -
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TABLE 1-3

" HYPOTHESIZED ZFFECTS OF DETERMINANTS OF
' EMPLOYERK SEARCH AND HIRING COSTS

Dependent Variable

Applicants ' . " Extensive Direct
Intensive per ° Interviews . Search Hiring
g Search Cost Interview per Offer ' Costs
Explanatory ‘ In(APERINT® R
Variable®  1n(‘COSTPERA) 1In(APERINT) . 1n(NINTERVW) NINTERVW)  1a(DCQST) : ° .
i . . .
1n(SIZE) + _ ? , + K + - .+ .
OTHESTAB + ? _ + . + g
DIFFER + ? | + : + +
| DIFFIRS o+ : ? ‘4 R S -
1n(FREQVISIT) - .+ + ‘ + + "
1n(FREQPHOLE) - o+ + .o+ + .
_ 1n(TRAIN)® + 4 ' ? _ .+ _ + +
. _ "~ PROPGEN S .
1n( TRAIN) * + ? + + +
( 1-PROPGEN) ' S . R
1n( COSTMACH) + ? A + +
¢
PARTTIME™N - = | ? - - - _

. TEMPSEAS - . ? - ' - - {
UNION + 1 + - + + -
ADVNOTICE + w 1 + + +
MULTOPEN - - ? - . - - :

Py
1n({NCOMPET) ? ? ? ? ?
1n(NCOMPET)* ? ‘ ? S ? ?

PROPGEN

-

8yariables are defined in table 1-2.
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TABLE 1-4

ESTIMATES OF DETERMINANTS OF EMPLOYER SEARCH
AND HIRING COSTS

f
Dependent Variable?

Expanatory . 1n(COSTPERA) 1n(APERINT) 1n(NINTERVW) In(NOFFER) 1n(DCOST)

Vapiableb Mean (4) (5) (6) (7) (8)
{53

In(SIZE) 2.77 -.032 074 067 .003 111
(1.67) (6.02) (3.99) (.72) (5.26)

OTHESTAB .26 .012 004 247 -.010 «254
(.21) (.12) (4.93) (.88) (4,04)

DIFFER .11 192 0122 .181 .033 .528
(2.25) (2.28) (2.44) (2.04) (5.69)

DIFF IRS .20 .201 .008 .185 Y024 418
(3.26) (.21) (3.44) (2.00) (6.21)

(3.15) (3.82) (2.34) (.55) (1.09)

ln(FREQPHONE) -2013 -004 0018 . 0013 ‘0002 0037
(.27) {(2.05) (1.09) (.81) (2.44)

1n(TRAIN) * 3.07 146 -.011 03 .006 . 244
PROPGEN (7.04) (.82) (5.69) (1.47) (10.79)

1n(TRAINO® 1.28 “.135 011 .110 .004 .260
(1-PROPGEN) (4.40) (.56) (4.12) (.66) (7.77)

1n(COSTMACH)  8.59 .029 .010 -.002 -.009 .036
. (1.98) (1.11) (.14) (.32) (2.29)

PARTTIME .14 -.218 .127 ~, 184 .020 -.256
(3.13) (2.89) (3.03) (1.47) (3.36)

TEMPSEAS 015 "-181 .029 -0305 -00l1 -01‘68
(2.70) (.69) (5.24) (.87) (6.41)

UNION -09 "t217 -?102 "0259 "0032 -0265
(2.36) (4.18) (3.23) (1.83) (2.65)

ADVNOTICE .55 017 .093 .205 “ o L001 316
(.37) (3.17) (5.07) (.12) (6.24)

MULTOPEN cl3 —ll.A9 0074 -0100 1051 "'0123
(2.70) (1.66) (1.63) (3.79) (1.59)

ERIC ¥ i1




‘Table '1-4--Continued

Dependent Variabled

Expanatory 1n(COSTPERA) 1n(APERINT) 1n(NINTERVW) 1n(NOFFER) 1n(DCOST)
VariableP Mean (4) (5) (6) (7 (8)
1n(NCOMPET) 3.03 -.042 -.006 061 .005 .0l4
(1.08) (.24) (1.80) (.07) (.32)
1n(NCOMPET)*  2.22 034 011 .039 .003 .087
PROPGEN (.68) (.56) (.90) (.34) (1.59)
Constant -.741 .076 .008 .008 - -.650
(4.52) (.73) (.06) (.25) (3.64)
R? (adjusted) .05, .06 14 .0l 24
std. error 1.09 .69 .95 .21 1.19

L4

aThe mean of 1n(DCOST) 1s 1.39. The mean of 1n(COSTPERA) is 0.067. The mean of
1n(APERINT) is 0.35. The mean of 1n(NINTERVW) is 0.91. The imean of 1n(NOFFER) 1s
0.05. The absolute values of the t-statistics dppear in parentheses. Regression
results are for a sample size of 2,264 employers.

byariables are defined in table 1-2.
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mistaké ld'hiring is likely to impose greater costs at larger firms leads
larger fiéms to exercise more care in selecting new employees. Thus it is
hypothesized that extensive search, intensive search cost, and direct hiring
cost will be greater at larger firms. Ambiguity does exist with respect to
the predicted effect of firm size on the number of applicants seen per in-
terview, since it is negatively related Fo intensive search but poqitively

related to extensive search.

The aboye hypotheses were tested by examining the effect of two measures
of size, 1n(SIZE) and OTHESTAB. 1n(SI1ZE) denotes the logarithm of the number
of employees at the establishment as of July 19fl. OTHESTAB is a dummy var'- "

. able equal .to one 1f the company.hés other dfCEsioné or subsidiaries located

¥
out of the area. ~

The evidence indicates that employers of larger establishments do, in
fact, engage in moré extensive search. 4 doubling in the establishment siie
increases both the number interviewed per offer and the number of applicants
per'applicant interviewed by approximately 5 percent, and thus increases the
nuﬁber of applicants per offer by approximately 10 percent. However, the
numbeé of hours speut per applicant unexpectedly falls by over 2 percent. The
net effect on the direct cost of hiring is that it increases approximately 8
percent with a doubling in the size of the employer. Consistént with greater
monitoring costs, companies having other establishments outside thé area have
29 ﬁercent higher direct costs, reflecting greatep extensive search, specifi-
cally an increase in the number of applicants interviewed per offer. Inten-
gsive search in terms of the number of hours spent per applicagt ig not changed

by being part of a larger company.

These findings, although, in generdl consistent with the theory, have
two peculiarities: the large positive effect of establishment size on the
number &} applicants per interview and the negative effect of establishment
size on intensive search cost. This suggests a second complementary rationale
to explain why larger establishments invest greater resources in recruiting
and selecting workers. Specifically, assume that larger establishments are
more likely to have individuals whc specialize in the screening of applicants.
Due to specialization, the price vector for information obtained from each
applicant, pg, 18 lower.l7 According to equation (2), a lowér Pg reduces
the marginal cost of information obtained on,each applicant, I,. One thus

expects Ig to increase, and this increased information obtained at the
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application stage to substitute for Lnfofmation gathered via an interview.

This leads to the prediction that larger establishments will gafher less in-

formation by interviews and will hav%/a 1owef probability of interviewing an

applicant (i.e., an increase in the expected number of applicants seen per ap- AO,
plicant interviewed). The net effect on intensive search cost, COSTPERA, is

unclear, although a reduction is now not unexpected.18

L]

'Lippman and McCall (198l), in examining the 1mplicatlons of the existence
of belated information on the optimal gearch strategy, argue that in en-
vironments in which belated information exists (in our case, information is
obtained by -.the employer on the productivity of the new employer after the
hiring decision is made), if turnover is not permitted then the “searcher. . .
is ﬁore careful in his irrevocable decision making" (p..142). Thus, indepen-
‘dent of any difficulties in observing a worker's contribution, if employers
find 1t difficult to react to a mistake (i.e.,.to fire an individual whose
discovered productivity does not exceed the compensation package), then mis-
takes will be more costly. As a result, such employers are hypothesized as
engagiqg in more extensive search and intensive search pﬁior to hiring, and

thus incur greater direct hiring costs.

The predictions of the effects of firing difficulties on employer search
and hiring costs aré'confirmed by the evidence. Employers who state that a
great deal of documentation or paperwork is required to fire an employee
(DIRFIR = 1) have a 70 percent higher direct cost of hiring. This reflects a
21 percent increase !n hours spent per applicant and a 35 percent increase in l
applicants.per employment offer. Employers who state that some but not a
great deal qf documentation or paperwork is required to fire an employee
(DIFFIRS = }) incur 52 percent greater direct hiring costs. This reflects a
22 perceﬁt increase in hours spent per applicant and a 21 percent increase in

the number of applicants per employment offer.

Mortensen (1970) argues that one response of an employer to an 1ncrease
in output demand is to lower the minimum skill requirements in hiring. One

would predict changes in labor market conditions to have similar effects on
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employer search. At the time of the survey each employer was asked "during the
past 10 days, how many teléphone calls did you and your personnel ¢ffice re-
ceive from people seeking work" and "during the past 10 days, about how many
peOpie came to your company looking for work."” Divisicn of each of these by
the current number nf employees and taking‘the logarithm generates two mea-
sures, 1n(FREQPHONE) and la(FREQVISIT), of the flow of individuals seeking
work at the firm at the time of the survey. If differences across employers
in 1n(FREQPHONE) and 1n(FREQVISIT) tend tc remain constant over time, then
these variables indicate the flow of applicants to the employers

at the time a new employee.was hired.l?

An increase in the flow of applicants to an employer reduces T, the
averaée time between applicants. According to equation (3), a reduction in T
lowers the increment in the indirect cost of hiring to an increase in exten-
sive search in terms of the expected number of applicants per employment of- .
fer, NAPPLIC. Thus, we hypothesize that the components of extenéive gsearch
are related directly to ln(FREQPHONE) and ln (FREQVISIT), 'as employers raise
their minimum skill requirements in response to an increased flow of appli-
cants. On the other hand, Ldtehsive search costs are expected'to fall with
increases in 1n(FREQPHONE) and 1n(FREQVISIT), as extensive search is substi-
tuted for intensive search.- The net effect on the direct cost of hiring is
ambiguous, although the sum of direct and indirect hiring costs must fall.

The evidence indicates that extensive search does increase with an
{increase in FREQPHONE and FREQVISIT. However, an increase in the rate of
telephone calls increases the number of applicants per interview but not.the
number of interviews per employment offer. On the other hand, an increase in
the rate of visits by job seekers increases not only the number of applicants
per 1nter§1eg but also the number interviewed per employment offer. Thus, as
one might expect, employers' extensive search choices are more responsive to
changes in the number of individuals who visit the employe% seeking work than
to changes in the number who telephone the employer seeking work. This 1s
also true with respect to the substitution of extensive search‘%or intensive
gsearch. A greater flow of applicants visiting the employer reduces the aver-
age time spent with each applicant, while a greater rate of telephone calls

does not significantly alter the investment in intensive search.
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Now, consider the effects of on-the- job training. If training is impor-
tant, there will be greater dispersion in the distribution of the.present
value of labor services offered by individuaie applying for a particular posi-
tion. Since the wage profile specified for the p&sition does not perfectly
reflect the actual increases in productivity, increased training implies a
larger gain to additional information gathered by intensive and extensive
search. We therefore hypothesize that the firm will be more careful in
gselecting new employees when the job requires a great deal of on-the-job
training. Let 1n(TRAIN) denote the loga}ithm of the weighted sun of different
typgs of informai and formal training typically associated with the position
during the first 3 months of employment.zo\ The prior discussion leads to
the hypothesis that 1n(TRAIN) is directly axelated to extensive search, inten-

! sive search, and the direct cost of hiring.

Th=2 variance of the differenie between the value of labor services.re-
ceived and the wage paid will be particularly grgat if the training 1s spe-
cific to the firm.2l Thus training that is predominantly specific to the
firm should lead the firm to take great care in hiring and engage in extra
extensiee and intensive search. Thus, in estimating equations (4) througﬁ
(8), ln(TRAIN) is 1nteracted with PROPGEN and (1 - PROPGEN), where PROPGEN
denotes the prOportion of skills lerned by new employees in the position that

are useful outside the company.

The eviqence indicates that aan increase in either general or specific
training raiees the direct cost of hiring by increasing extensive and inten-
sive search. Unexpectedly, the effects of specific and general training on
{ntengive and extensive search are very similar. The number of applieants per
employment of fer rises approximately 1 percent given a 10 percent increase in
either general or specific training, while the hours spent per applicant rise
by over 1 percent given a 10 percent increase in either general or specific Y
training. One interpretation of general training having an effect similar to
specific training on hours spent per applicant 1s that, with general training,
the hours spent reflect not only greater employer gearch but also the increas-
ed gathering of informatioil by applicants on the investment opportunity (gen-

eral training) offered.
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Like training, larger physical capiéal inputs utilized by a worker may
increase the dispersion in the net present value of labor gervices offered. A
measure of the phyaical capital input, COSTMACH, 18 computed from the answer
to the question "if it were purchased today, what would be the cost of the
most expensive machine people. in this position work on or with.” 4s expect-
ed, the greater the expense of the machine individuals work on or with, the
greater the time empyoyers devote to recruiting, screening, and interviewing
applicants, Interestingly, the closg to 3 percent increase in direct hiring
cost associated with a doubling in the éésq of the machines worked on or with
occurs primarily due to an 1ncte$§3 in intensive search (i.e., in hours spent
per applicant). The number of applicantye seen 1is not éignificancly affected.

Other variables that are directly associated with the dispersion of the
net present value of labor services offered are the expédted tenure of tche
employnent relationship and the intensity of the empl oyment relationship,
PARTTIME denotes a position in which a typical week is less -than 30 hours
and TEMPSEAS denotes a pocition that 1s temporary or seasonal in nature. We
hypothesize that either variable will be inversely related to intensive
search, extensive search, and-dié%ct hiring cost,

As expected, the number of hours spent per person hired is 23 percent
lower 1if tﬁe position is part-time. This reflects a 20 percent drop in in-.
tensive search costs (hours spent per applicant) and a 6 percent drop in —
extensive search (the number of applicants seen per offer). Note that the

fall in extensive search reflects a drop in the number of applicants inter-

viewed per offer that offsets an increase in the number of applicants per
interview. Similarly, hours épent per person hired is 37 percent lower if

the position {s a temporary one. This is due to a drop in the hours spent per
applicant of 17 percent and a fall in the number of applicants per offer of 24

percent.,

Brown and Medoff (1978) Suggest that employers may respond to the higher
employee compensation package imposed by a union by hiring higher-quality
workers. They express reservations concecning this view, but suggest that the
issue "should be studied in greater detail, (in part by utilizing) data sets
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which provide additional measures of labor quality” (p. 375). The vari-
able UNION denotes the reported proportion of workers covered by collective

bargaining agreements. An increase in the proportion covered ia 1ikelv o

. reflect an increased probability that the position filled i$”a unionised

pocition. Following Brown and Medoff, we hypothesize that the variable UNION'
shouid be directly related to extensive search, intensive search, and direct

hiring cost, as employers seek higher-qu.lity workets for unionized positions.

Surprisingly, the evidence indicates that direct hiring costs are lower
for unionized Jobs, due to reductions in the - hourgﬁspent per appkicant, the
number intervlewed per offer, and the number: of offers per hire. Of fsetting
thig to some degree is a l.igher number of apﬁlicants evaluated per appli(ent
interviewed.2? potential explauations of this are (1) search activity by

‘the union has been neglected; (2) self-selection occurs whereby only high

quality job'seekera apply because unionized employers are lunown to hire only
high quality individuals; amd (3) the higher compensation of unionized posi-
tions alters the behavior of workcrs (i.e., reduces the likelihood of quit-
ting) in such a8 way that it reduces the gain to additional search that derives
from discovering individuals possessing prefetted characteristics (i.e.,

greater employment stability),

Advance notice of a vacancy (ADVNOTICE = 1) means that for at least a
while extensive search incurs no indirect costs. .This should allow the firm
to review more applications and interview more people. As expected, advance
notice of a vacancy taieee direct hiring costs (although the implied sum of
direct plus indirect hiring costs is lower), specifically by raising extensive

., search~~Laoth the number of applicants seen pet interview and the number inter-

viewed per offer.

-

There .s likely to be diminishing returns to recruitment investments and
intensive search, 80 employers with multiple openings (MULTOPEN = 1) will face
high marginal search costs and consequently invest less in search. Unexpect-
edly, the existence of multiple openings does not significantly reduce exten-
sive search. However, the existence of multiple openings does reduce the hours

spent per applicant. It is evident that less is invested in gearch prior to .
j
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an employment offer when the employer has multiple openings. This is consis-
tent with the hypothesis that higher ad justment costs are associateé with a
more rapid increase in employment (see, for example, Mortensen 1973). This
follows since the reduced care taken to locate an acceptable new employee by
a firm with multiple openings imposes costs on the firm in terms of a lower

expected contribution to output from the additional worker.

Two variables whose effects are difficult to predict are the iogarithm of
the number of ot'er employers in the area who require skills learned by the
new employee, ln(NCOMPET),.and this variable weighted %y the proportion of
skills learned that are useful outside the company, 1n(NCOM'PET) * PROPGEN.

One could argue that the greater 1n(NCOMPET), and‘eSpeci#lly 1n(NCOMPET) °*
PROPGEN, the greater the g%pw of potentially qualified applicants to an em-
ployer. This implies lower| casts for ihfrease& extensive search. On the other
hand ) _the increase in the number of altermative employers who5fequire the
skills taught by the employer would tend to increase the likelihood oflquits,
reducing expected tenure, and thus, the gains to extensive and intensive
search by the employer. Yet, the increase in the number of such alternative
employers might increase not onl& the mean quit probability of an applicant
but also the dispersion of this quit probability across potential applicants.
This would provide an incentive for the employer to seek additional informa-
tion on applicants to alter the quit probability. The evidence is that nei-
ther variable has a significant effect on intensive search costs, eytensive

search, or the direct cost of hiring.

The specification of equations (4) through (8) reported here excludegr oc-
cupational and industrial dummy variables, since no immediate justification
for their inclusicn is apparent. Specifications including occupational and
industrial dummy variables were also estimated and the findings remained
esgentially unaltered.23 The search process to fill a managerial or pro-'
fessional/technical position is considerably more intensive (50 percent) than
the process for filling a blue collar position. It is not, however, more
extensive: the number of applicants ger interview and the number of in-
terviews per offer are essentially the same. Filling a clerical position
typically requires 17 percent more time per applicant and 40 percent more
interviews per offer than fil}ing a blue collar position. Sales positions do
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not require a more intensive search process but the number of interviews per
hire are typically 28 Dercent higher than for blue éollar positions. The
extent and intensity of the search process for a service occupation is very

similar to that for a blue collar pogition.

1.5 Conclusion

»
In the leabor market, the screening and interviewing activity of employ-

ers prior to a' new hire plays an important role in determining the matching of
workers acréss?firms and tasks. Hirfng costs also detefﬁine to some degree
the fixity of labor. Yet, withhﬁhé notable exception of‘Rees and Shultz .
(1970), a systematic study of employer search activity and hiring costs has
been lacking. Utilizing ‘an extwnsive new data source that was designed 'in
part to solicit information on the nature and degree of employer search, this
ehapter fills the voi&l While many unanswered questions rémain, the” following

findings have emefged:

e Employers engage in both extensive .and intensilve search, which. involves
an average-nine applicants per job offer and spending per appliént over
two /hours of company personnel time in recruiting, acreening, and inter-
viewing activities.

Employers appear to trade off intensive and ‘extensive search.

Larger employers engage in more extensive search (more applicants per
offer) but less intensive search (fewer hours spent per applicant).
Total hours spent to fi{ll a position are on net higher for larger
employers.

e Increases in the flow of Job seekers phoning or visiting-the firm result
in greater extensive search, with some substitution of extensive for

intensive search.

3

e Employers choose less intensive and extensive search to £1ill part—time
and temporary or seasonal positions.

e Employers offering more training search both more extensively and
intensively. '

e Employers with a greater proportion of their work force unionized. spend

fewer hours searching, although they do sec more apnlicants per inter-
view.

e Employeis with.advance notice of a vacancy search more gktensively.

¢ Employers who face gfeate% costs of discharging employees are more
careful about who they hire and demonstrate this by investing greater
resources in both extensive and intensive search.

50
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The important implication of these\findings for the management of schogls
will be discussed in chapter 4 so they are not developed here. The study also
has a number of implications for general research on the Job search/hiring
process. For instance, the evidence presented in this chapter suggests that
the higher wages occurring at larger plants and at larger firms 1s in part due
to a propensity to nire workers of higher quality--as indicated by the greater
search undertaken by such employers.' The effect of size is strengthened if
there are controls for‘industry-énd occupation, a doubling of establishment
size increases direct hiring costs by.approxim%fely 14 percent, the'number of : -
applicants seen pér'interview by 6 percent, and the number of individuals
interviewed per employment offer by 7 percent. Firms with more than ome
establishment incur 40 percent Higher direct hiring costs, reflecting again

greater extensive search.

Employer search appears to be n6 greater for union than for non-union
workers. This result is consistent with Brown and Medoff's evidence that
union workers do not differ in . iality from nonunion workers. Finding a
positive relationship hetween the difficulty of firing a worker and employer
search provides support for the belated information search theory offered by
Lippﬁan ind McCall. The fact that employers are less careful in screening
applicéhts when faced with & lower applicant flow supports Mortensen's
hypothesis of changes in hiring standards in response to changes in output or
labor market conditions. The less careful search by employers with nultiple
openings provides evidence of labor ad justment costs that increase with the
rate of change 1in employﬁent. Finally, the evidence that positions ianvolving
greater training are positions for which employer search is greater suggests
one must be careful in interpreting the results .of training, either general or
specific, on the wage grofile. Specifically, we argue that incres.ed train-
ing raises the gains to a more careful search if training and ability are
positively correlated. Thus, a comparision of the éxperience of ‘two individ-
uals with differeat oﬁ-the-job training will tend to overstate the return to
the additional ttain;ng since the individual who ceceives greater training is
likely to have been more carefully selected by hig or her employer (and there-

fore of somewhat greater ability).
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There are at least two important extensions to the analysis in this
cnapter. First, we have attempted quantify 18 a Simple way the complex
information-gathering activity of an employre prior to hiring. Important
attributes of this seareh procéss are thus neglected. For instance, Qur
measure of intensive search, hours spent per interview, ignores differences

in information about an applicant that might arise given the gource of ap-
plicants. Thus, our analysis cannot take into acéount Granovetter's (19/4)
sugggstion that information available on an applicant ig .viewed by employers
as "better” if the individual became-acquainted with the job opening by
“personal contact” (e.g., is a referral irom a current employee). This

possibility is examined in the néxt chaptef.

A second important extemnsion of the analysis iﬁ the paper is suggested by
{ts focus on differences in the resources employers devote to the search for
new, enployees. Suppliers of labor also incur costs to locate a suitable em—
ployer, and these search costs contribute to the degree of fixity of labor as
well. For instance, Barron and Mellow (19/9) discuss differences in hours per
week unemployed job seekers spend searching. Granovetter, in a more indepth
study, considers the various methods job seekers «mploy to obtain information
leading to employment: An extension of work in this area would involve a
shift in focus away from either employer hiring activity or worker job—seeking
behavior to consider the job-matching process and the interrelations that
develop in the matching of jobs and workers. The recent theoretical paper by
Ramaswami (19&3) is an important contribution to this endeavor. It is inter-
esting to note that our preliminary finding (see footnote 23) of a positive
correlation between the starting wage and empioyer extensive search, other
things equal, & consistent with Ramaswami's hypothesis that employers who
engage in more extensive search must compensate applicants for the reduced

probability of an employment of fer.
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FOOTNOTES

N

Recent empirical tests of job search theory include Black (1980), Yoon
(1981), Kahn and Low (1982), and Flinn and Heckman (1983).

The model draws upon the recent work in search theory by Lippman and
McCall (1981), which considers search when information is incomplete at
the time the decision to act (in our case, hiring a new'employee) is
made. Other theoretical papers that address this issue in the context of
job search include Johnson (1978) and Borjas f?d Goldberg (1978).

Walter Y. 01 (1960), in a seminal paper, develops the implications of
fixity of the labor input. Analogous to Tobin's “q" in capital invest-
ment decisions, Oi's "q" measures the degree of fixity of the labor input
by the difference between an employee's value of marginal product and the
wage. This discounted difference reflects, in part, hiring costs.

Specifically, it is assumed the length of time between applicants is
exponentially distributed, with 6 denoting the constant probability of
an individual applying for employment during a-very small time interval
and T = 1/60 -

Typically, this information is obtained from an application form. The
choice of information that makes up a set of qualification measures and
the method of combining such information into a one-dimensional measure
to aid in the prediction of V are optimization probleme not dealt with in
this paper. The screening/ literature argues that education may b': one
variable that enters suchon optimization problem (see, for exauple,
Spence 1973 or Stiglitz 1978).

It 1s assumed that the expected value of labor services offered by indi-
viduals with a screening index of qualifications, Qg(I4), at least as
great as the reservation screening index, q:, 1s increasing in qg. That is,
3E(V|Q8(18)>q:)/ 8q:>0. The sequence of screening applicants prior to
interviewing implies that the cost to an employer of aninterview is high
relative to the cost of screening an applicant using an application form.

It is ascumed that the expected velue of labor services offered by indi-
viduals with an interview index of qualifications, Q(Iy), at least

as great as the reservation interview index, qy, is increasing in

q¥. That s, 3E(VIQ;(I;)>q})/ 3410

A decrease in the expected number of applicants per interview reflects a
decline in the reservation screening index. It is aseumed that in the
scgeening and interviewing process, decision rules made prior o search
with respect to information sets and reservatiun qualification indices
are not altered during the hiring process.

An increase in APERINT reflects an increase in the reservation screening
index, while an increase in NINTERVW reflecte &an increase in the re-
servation interview index of qualification. 4 Note that an increase in
APERINT, holding constant NINTERVW, implies that the reservation
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11.

12,

13.

14.

. interview index %f qualifications, qi, is appropriately'changed

(increased), since with more extengive screening it is more likely that

.an individual interviewed will have qualifications that equal or exceed a

given reservation interview index of qualifications. ,
The survey represents the second wave of a two-wave longitudinal survey
of employers from selected geographic areas across the country. The
first wave, not utilized in this study, was funded by the U.8. Depart-
ment of Labor to collect data on area labor market effects of its Em-
ployuent Opportunity Pilot Project (EOPP). The survey encompassed 10
EOPP pilot sites and 18 comparison sites gselected for their similarity to
the pilot site. The survey design specified a strategy of oversampling

" firms with a relatively high proportion of low-wage workers. The second

wave made an attempt to interview all of the respondents in the first °
wave survey. About 70 percent of the original respondents completed

- gurveys for the second wave. The data collected by this second wave

survey on the circumstances surrounding a recently hired worker are more
extensive than those available in the first wave, or in any other data
set known to the authors. - ‘

“In the bulk of the sample, the respondent was the owner/manager of the

establishment. In large organizatioms, the primary respondent was the
person in charge of hiring, generally the personnel officer. When the
primaty respondent was unavailable to answer a question, he or she was
asked if.gomeone else in the organization would have the information and

that part of the interview was completed with this other official. Other
respondents were corntrollers, wage and salary adninistrators, and line

supervisors (for questions about a particular recent hire). A copy of . °

the complete questionnaire as well as other. related. information is
available on request from the authors. '

A total of 447 employers responded that they had hired a new employee but
did not have complete information on the thiring process, and so

were excluded from the sample. SN ~ ’

Note that the sample is representative of the hiring activity of a group
of employers, not the hiring activity associated with the employment of a
group of job seekers during a specified time frame. The sample most
likely underrepresents larger employers if the employment of a group of
job seekers over a specified period of time were to be considered.

Specifically, sssuue the relationship between intensive and extensive
search- is of the form COSTPERA = 3(NAPPLIC)' . If thé intensive and
extensive search choices are not correlated, then n = 0 and an estima-
tion of the logarithm of equation (1), excluding 1n(COSTPERA), should
yleld a coefficient on ln(NAPPLIC) not significantly different froum 1.
This presumes in(NOFFER) is independent of the other components of dir-
ect hiring costs. On the other hand, if there is an inverse relation-
ship between intensive and extensive search (n < 0), then the estimated
coefficient on 1n(NAPPLIC) should be significantly less than 1; 1 minus
the coefficient then provides an estimate of n, the elasticity of, sub-
stitution between intensive and extensive search, ’ The regression
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16.
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18.

19.

20.

results are

1n(DCOST ) = .47 - .65 1n(NAPPLIC)
NOFFER .032 018 -
(.032) (.018) 2 e
N = 2264

L
where the numbers in parentheses are standard errors.

Note that to some extent the existence of measurement error strengthens
the claim of a trade-off between intensive search and the extensive
search. This follows since NAPPLIC is computed as the ratio ¢i the total
number of applicants to the number of offers; thus, measurement errors
can bias the coefficieunt on 1ln(NAPPLIC) toward one.

]
Note that regression (8) provides no new information over that contained
in regressions (4) through (7). )
This approach to the effect of firm sif¢ is suggested in Barton and
Mellow (1982).

The increase in the expected number of applicants seen per applicant in-
terviewed will increase extensive search; however, unless COSTPERA falls
dramaetically, this argument suggests a fall in the number interviewed.

The variables we would prefer to include in the regression are the auto-

nomous flow of job seeker contacts at the time of the hiring event. By

autonomous we mean uninfluenced by the firm's recruitment policies. 1In
fact, however, the time period for which the flow of job seeker contacts
is measvred is between 6 and 24 months after the hiring event being stu-
died, and these flows respond both to the long term recruitment policies
(e.g., whether applications are stockpiled, choice of advertising mode
when there is a vacancy) of the firm and the employers current circum-
stances and behavior (e.g., nuwber of vacancies, recent advertising ef-
forts, whether phone callers are being encouraged to visit) (see Bishop,
Barron, and llollenbeck 1983). If these flows had been meagured at the
time the hiring decision was made, there would have been an endogeneity
problem that would have positively blased their coefficients (employers
thec wanted to engage in a very extensive search may invest in greater
advertising to generate a larger flow of job seekers). Since, however,
the time periods are so different, the negative bias produced by randoum
measurement error is likely to be much more significant than the positive
bias introduced by endogeneity. Dropping FREQPHONE and FREQVISIT trom
the regressions does not significantly alter our other findings.

The construction of these two variables is described in table 1-2. The
weights chosen for the different components of training reflect hypothe-
sized relative costs. Note that the effect of training is not .sensitive
to changes in the weights or to the interacting of training with PROPGEN.
Specifically, each component of trajning has a significant positive
effect on the direct cost of hiring.
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Note it is assumed that even our measure of general training is not com~
pletely general since costs exist with respect to the providing of infor-
mation to other employers on the outcome of one employer's trainiug on
productivity. The general training models typically downplay the perva-
sive nature of such informational costs. For evidence that individual
differences in productivity at a firm are not fully reflected in the
compensation awarded the individual, see Bishop and Stevenson (1982).

Note that the effect of UNION is not significantly changed if industry
and occupation variables are included, no» if a variable interacting the
construction industry with the union variable is included.

Also excluded from the regression results reported were estimations that
included variables indicating the existence of a probationary period, the
duration of a probationary period, the annual quit rate for the employer,
and the starting wage. These variables are excluded since it 1is felt
that endogeneity problems, are more severe with such variables. Inclusion
of the first three variables does not alter the reported results. Inter-
estingly, the lack of a probationary period has no association with the
direct cost of direct hiring because a rise in the hours spent per appli-
cant is offset by a fall in the number of applicants per employment

of fer. For employers with a probatiomary period, an increase in the dura-
tion of the probationary period 1is associated with higher direct-hiring
costs as employers spend more hours with each applicant. Surprisingly,
differences in quit rates across employers are uncorrelated with differ-
ences in search behavior. On the other hand, a 10 percent increase in
the starting wage is correlated with an increase in the direct cost of
hiring of 3.2 percent, even though the number interviewed per offer is
2.2 percent lower; more than compensating is a 6 petcent increase in
hours spent per applicant (intensive search costs). With the inclusion
of starting wage, 1n(COSTMACH) no longer significantly affects the direct
cost of hiring.
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WEY DO EMPLOYERS PREFER INFORMAL RECRUITMENT MECHANISMS?
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o 2.1 Introduction

A number of studies have found that one of ‘the most effective methods
of obtaining a job is to apply at firms suggested by friends or relatives.
Even though only 14 to 17 percent of uncaployed Jbb seekers and 18 pcrctab Oc
employed job seekers are using this method at any point in time, 26 percent of
all workers reported that they found their job through a contact suggested by
a friend or relative (Rosenfeld 1975, gee table 2.1). In the National Center
employer survey, 41 percent of a random sample of recent new hires wer;
friends or relatives of the owner, a current employee, or referred by a friend
or relative. In the Employment Opportunity Pilot Project household survey,
friends and relatives suggested only 8.8 percent of the employer contacts made
by job seekers, but these contacts were responsible for 17.6 percent of the

jobs that were obtained.

Thesé'studies have ‘also found that making applications through the em-
ployment service is a rather {neffective method for obtaining work. Even
though 28 to 33 percent of unemployed job gseekers and 25 percent of employed
job seekers report using the empfbyment service, only 5.1 percent of those
with jobs reported they féund their last job through a referral from the em~
ployment service. Referrals by private employment agencies and schools also
account for only a small number of the jobs that are found. Of firms with one
or more vacancies at the time of the interview, only 21 percent had listed
their job with the employment service at some time in the previous 2 weeks and
only 17 percent had listed it with either a union or a private employment
agency. In contrast, 48 percent of the employers had‘anounced their vacan-'
cies to current emp1q<¢es qnd 44 percent had not requedted any referrals and

had neither announced ‘nor advertised their Vacancy.1

Employers invest resources in the recruitment and selection process be-
cause they expect it will enable them to hire better workers. Choosing the
optimal mix of recruitment strategies involves weighing the benefits (l.e.,
high-quality workers) of each strategy against 1its ¢ Employers seldom
{nvest in all of the recruitment channels that are a. -' .ble to them. One
factor that may contribute to the employer preference for informal over formal

recruitment channels is the lower cost of informal recruitment channels. A
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TABLE 2-1 . .
J0B FINDING METHOOS

/

Percent Finding

Job by this Method Parcent Using Method Retlo of
o ploy nemp oy Percent Contacts

Employer Worker Findsrs Job Job gseeke of All 10 Jobs
. gﬂ maa ;3

Survey®  Survey® | 197 Seskers® 3/8 Contacts® _ Found®

Friend ' ) '

Job at thelr {lrm. 31,4 12.4 50.8 o,

Othar Job N/A 5.5. 4180
Relative : ' [ ve 13 s 8.8 =

Job at thelr firm 10,1 6.1 28,4 ’

Other job N/A 2.2 2.3
Apply Directiy . 24,8 34,9 66,0 69.9 70,5 79.6 38,4 51
Newspaper Ad 11,8 11,8 50.0 25,3 28,0 33,3 31,5 9%
Emp loyment Service 3.6 Sl 33,5 10,4 26,1 24,2 10,5 29
Private Empl, Agency 2.7 5.6 - 21.0 ‘ 5.5 8,8 5,5 2,2 .52
School 5.7 3.5 12,5 ' SRR 20
Unlon o 1,5 6,0 6.9 8.2 5.0 | 9 . 24
Empioyer 5.6 N/A N/A N/A N/A
Other 5.6 1.4 N/A 6.7 35

Total 100 100 100

8 Nationai Center Empioyer Survey

D Rosenteid (1975, pp., 39-43),

€ Rosenteld (1977, pp, 38-62), AN
Employment and Earnings (1974, table A 15); Employment and Earnings (1983, tabie A 195"

® Tabulatlons of the Empioyment Opportunity Pliov' Project Housshold dats graclously
provided by Mlke Keeley of SRI International, '
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good measure of hiring cocat is the total number of hours spent recruiting,
screening; and interviewing to f£ill one position. There is a strong relation-

ship between the measuré of hiring costs and the recruitment source of the

person hired (see table 2-2). e—
TABLE 2-2
r HIRING COST BY RECRUITMENT SOURCEZ
) . T-Statistic
_ . / . for Difference
Recruitment Strategies ' Hours from Walk-in
Union referral 3.8 2.86
Relatives of current employee 6.1 4,33
Friends of current employees - 8.3 1.24
Walk-in , 9 -
School referral . 1.2 1.67
Employer referral 12.0 2.59
Employment service referral 14.8 3.71
Private employment agency referral 15.6 3.56
Other government agency referral 17.9 3.71
Newspaper ad 21.9 10.35

Note: Hours spentsrecruiting, screening, and interviewing were pre-
dicted as a function of recruitment source while tholding constant the
following variables: employer gize, flow of job seeker contacts, .
unionization, intensity and generality of OJT, part time or temporary
job, and job security policies. For walk-ins the arittmetic mean of
hiring cost was approximately 9 hours. Since walk-ins were the excluded
category in the logarithmic regressions predicting hiring costs, esti-
mates of hiring cost for other recruitment sources were generated by
multiplying the antilog of the appropriate coefficient times 9 hours.
The table characterizes an association and should nét be viewed as

. providing estimates of a causal model.

Recruitment sources that were significantly less csnetly than average were
unions and relatives of current employees (Ba . ind Bishop 1983), Thre
sources that were significantly mére costly than average were newspaper
advertising and referrals from the employment service, other govermment agen-

cles, private employment agencies, schools, and other employers.

The choice of which recruitment channel to emphasize is also influenced
by perceived benefits (1.e., beliefs about which channel is most likely to
yield the best workers). Many employers belleve that information on who made
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the referral and even how the applicant came to hear of the job helps in mak-
ing a selection among the candidates that are interviewed (Granovetter 1974).
As a result, even after an application is made, the decision to interview a
particular candidate and the selection for hiring may be influenced by who
referred the applicant. Intirviews with employers provide evidence for the
existence of these beliefs. Are these beliefs justified? That is ‘the issue

addressed in this chapter. J

These beliefs were put to an empirical test by comparing individuals

Ygtering the same job at the same firm who were recruited from different

sources., Four questions were asked:
e Is the time required to train a new employee associated with the source
of his or her recruitment? If yes, which groups require less training?

e Is the reported productivity of a new employee assoclated with the
source of his or her recruitment? If yes, which groups are more
productive?

e Is the wage paid to new employees associated with the source of their
recruitment? If yes, which groups get the higher wages?

e Does the firm obtain greater profits if it recruits workers from one
source rather than another? In other words, is the productivity net of
training, recruitment, and wage coste consistently higher for new hires
obtained through certain recruitment channels? If yes, which
recruitment channel seems to be most profitable?

In the section called “"Theory,"” how such associations may develop is

discussed. The specification of the proposed tests is discussed in "Empirical

Specification,” the collected information is discussed in "Data," and the re-

sults are presented in "Results,”

S~
/7

Y 2.2 Theory
The theoretical and empirical issues raised by the first three questions
are quite different from the issues raised by the fourth question. "Yes"
answers to the first three questions are quite consistent with a perfectly
competitive labor market where all skills are general and information is
available without cost to everyone. The data suggest that it is not uncommon
for people in the same job with the same tenure to receive different wage

rates. If the firm can offer different wage rates to different new hires, a
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perfectly compecitive labor market is quite consistent with subséantial dif-~
ferences in the expected productivity of the new employees hired for a
specific job. if the employer's beliefs are correct about the correlation
between recruitment channel and productivity of the sample of Job seekers that
contact the firm, this same correlation will appear when different workers
hired in the same job are compareds Perfect competition implies that the more
productive groups will receive higher wage rates and that the higher wage will
exactly offset the higher productivity net of training and recruitment costs.
If a firm has a policy of not varying the wage rates paid to people in the
same job, then perfect and costless information and the lack of specific human
capital imply that everyone hired by the firm has the séme expected productiv-
ity net of training costs.2 |

Labor markets, however, are not perfect. Skills are often specific to

particular employers and informaties about the competence of job applicants is

1hcomp1ete and costly to obtain. In firms that pay the same wage to everyone,
circumstances may therefore arise whereby employees recruited from one source
(e.g., referral by another employer) are on average more productive than other
ewp.0yees who do the same work and were recruited from another source (eege,
the state employment service).. In firms that adjust the entry wage to the
perceived competence of the worker, the productivity net of wages, recruit-
ment, and training costs may vary systematically with the recruitment source

of the worker.

What kinds of market imperfections can produce variations in the profit-
ability of new hires that are predictable according to the recruitment source
of the new hire? The short answer to the question is imperfectinns that pro-
duce a c8rrelation between recrultwent source and the employer's monopsony
power in hiring that specific individual. A union referral service is one ex-
ample of a recruitmént source that substantially affects the employer's mono-
psony power and, in fact, establishes monopoly power on the supply side of the
labor market. If the employer's decision to use a union referral service 1is
not a completely free choice (e.g., because of the threat of a strike), we
would expect union referrals to be less profitable than a new hire obtained

from other sources. The reason is that a union referral will expect the union
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wage which is typically higher than the wages. paid to new hires who do not
have a union card. While the union referral is probably more productive, stu-
diethave‘found that the wage di;ferential for union workers is considerably
greater than any prbductivity differential in their favor (Brow and Medoff
1978). '

B

then a union is not present, the case for a correiation between employer
monopsony power and recruitment source is somewhat more complicated. Compet-
ition forces the firm o offer each worker a compensation‘package that is at
least equal to what the worker can obtain from other firms. A worker with
characteristics that are visibie to many employers and that predict higher
productivity in many firms will inevitably receive higher compensation. A
worker with characteristics that predict higher productivity ih one specific
firm but nét in other firms, or with positive attributes that are visible to
only one or two employers, may not receive appreciably higher compensation and

thus may provide the firm an opportunity to receive a profit,

If the recruitment source that ylelds an applicant is correlated with
that individual having a comparative advantage at the jobs in that firm, the
result will be a systematic tendeacy for the recruitment source to relate to
the profitability of a new hire. An individual may find a comparative ad-

vantage in working at particular firms for such reasons as the following:

‘e A job applicant may already know skills specific to the firm
because of previous euployment at that firm or a similar fim,
or because he or she is a relative of a current employee.

e A job applicant may have a comparative advantage in learning
skills that are specific to the firm because he or she knows
the trainer. .

e A job applicant may enjoy the job more because he or she will
be working with relatives and friends and this might result in
a higher propensity to stay at this firm. (The effect of re-
cruitment mechanism on turnover is not examined in this study.)
Another effect of enjoylng the work more might be that the
employer can pay a lower wage to the new hire.

e A job applicant may have special compatibility with other mem-
bers of the work team (presumably resulting in greater produc-
tivity) because of similar ethnicity or existing friendships
with current employees.

The second reason for systematic variation in the profitability'of new

hires would be the availability to the firm of information about applicants
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from a particular recruitment source that is not available to other employers
contacted by the applicant. Such information allows the employer to make a
more refined choice among applicants (e.g., avoiding less-productive workers
and hiring more productive workers without having to pay extra). When an
employer gets a referral from a current employee or another employer, the
person hiring normally receives information about the job applicant that is
not available tp other employers. As a result, the theory predicts that these
new hires will typically be more profitable than other new hires. Presumably,
the state employment service and schools treat all emgloyers equally, so one .
wduld not hnticipate that hiring such referrals would offer the firm an op
portunity to profit. |

}

Why Do Firms Sometimes Use Less~Preferred Recruitment Sources?

1f, as we have argued above, some recruitment sources generally yield

less-profitable new hires than others, why are such recruitment sources used

at all? 1In fact, most firms do ”ﬁg@se referral sources that they believe
P
more than one referral source, however. Why do they consider and hire job

provide the worst (i.e., the least iﬁjatabie) job candidates. Mary firms use

candidates from recruitment sources that tend to yield inferior workers?

An important feature of preferred recruitment sources is that the flow of
job candidates from the source cannot be expanded at zero cost. The need to
£ill a job by a particular date and the cost of leaving a vacancy open makes
it optimal to consider all people who apply regardless of their recruitment
source and to make a job offer.to the first job seeker that exceeds its reser-
vation quality index. Sometimes the employer is lucky and is able to recruit
from a preferred source and, theéeby, have a good chance of hiring a better- °
than-average worker. On other occasions, either job applicants from the pre-
ferred recruitment source are not available or the trusted referral source
tells the employer the applicants are not outstanding. When this happens, the
employer must select the new hire from a pool of applicants obtained from

less-preferred referral sources.

The phenomenon just described is 1llustrated by figure 2-1, The firm

looks at applicants from three sources and hires the job applicants whose
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. Source with Source That Source with

High—Quality Yields Poor Poor Information
Unique Information Information on "but a Comparative
on Candidate Candidate Advantage

(ﬁij-wi)*

/

Figure 2-1. Expected profitability of a new hire. The distribution
: of expected productivities net of the reservation wage

(PyyWy) of applicants by referral source. Note
that the firm accepts applications from all three
referral sources and hires everone with a (?ij-wi)
greater than (?1,-wi)* (1.e., the shaded ~reas).
Also note that the expected profitability of those
hired from referral source A (which provides unique
high-quality information on the candid&te) and source C
(whose applicants typically have a comparative advan-
tage) is greater than the expected profitability-of
those hired from source B.
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axpected productivity net of thgir reservation wage, (Pij~wi), exceeds

their reservation quality index. The expected profitability of the last
person hired from each referral source has to be equal. Even though the means
of the job applicant distributions from referral sources A aﬁd B aré'the same,
a greater proportion of the applicants from A are hired, and for those that
are hired, the mean difference between productivity and wage is larger for re-
ferral source A than referral source B. The cause of these differences is the
high~quality information available on job applicants when- they come from
recruitment source A, which significantly increases the variance of the A
distr;butiqn of expected productivities. |

The other reason why one referral source’may be preferred over another is
illustrated by comparing B and C. The job applicants from recryitment source
C have a comparétive advantage regarding the firm's jobs, so distribution C
has a higher mean than distribution B. This results in a higher proportion of

source C referrals being hired and a higher mean net productivity from those
that are hired.

.A firm's abil&ty to recruit workers through its preferred recruitment
source may alsc vary with season or the point in the business cycle.3' Note
that 1f a need for a large number of new hires all at once forces the firm to
lower its reservation quality index (Pij-Wj), the rgsult wi;l be an increase
in the proportion of.all new hires that are from B, the least-preferred re-

Y

cruitment source.

2.3 Empirical Specification

Predictions generated by empléyef conventional wisdom and the theory just
outlined can be tested by estimating models that characterize how the dif-
ferédnces in the training required, reported productivity, and wage rates of
two new hires in the same job ;re affected by the source of recruitment of
these new hires. The hypotheses generated by the anecdotal reports of em—
ployers do not imply a rejection of perfect labor markets. They relate to the
impact of recruitment source on the levels of training, reported productivity,
and wage rates. ' They are as follows:

e New hires referred by a union will receive higher wages and be
more productive and less costly to train.
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e New hires obtained from an expensive referral source (i.e., . ’
private employment agencies) either will be more productive
and less costly to train or will be paid lower wages.

¢ New hires obtained from government agencies and schools will
be less productive and more costly to train.

e New hires who are referred by a:current employee or who are
friends or relatives of a current employee will be more pro-
r ductive and less costly to train. ! '
. & : )
The, predictions made by the theory which do imply rejection of perfect
labor markets relate to the profitabil‘ty of a new hire (the difference be-

tween productivity net of training-cost and the wage). They are as follows:

® Union referrals will be less profitable.
¢ Employer referrals will be more profitable.

e Referrals by current employees of their friends and relatives
will be more profitable.

e Employment agency referrals will seem more profitable (because
recruitment costs are not part of the dependent variable).

o Referrals by a government agency—will be less profitable.
e Referrals by schools wfl!‘be less profitable.

-

Testing these hypotheses involves measuring the assoclation between re-
cruitment source and job performance,in a sample Bf new hires. There 18 no
need for structural models of the un&erlying popula;ion relationship between &
worker's productivity and his/her referral source. Since an individual Job
seeker may appear to ciue employer as coming from one referral squrce'and to
another employer as coming from another referral source, such a relationship
1s not even well defined. Structural models of thé relation between reterral
source and performance in a sample of job applicants cannot be estimated in
data on new hires without bias because of the truncated nature of the sample
(1.e., the job applicants who were believed to have low productivicy were not
hired, so observations on their job performance are not available) (Brown
1982). The point of the theoretical discussion is not just that some re-
cruitment sources typically yield better workers\than others, but rather that,
given these associations and the selection mechanisma at work in the labor
market, significant associations may continue to exist between these recruié;
ment sources and Job performance even when the job, the employer, and the wage

rates are all held constant.
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" the job that are correlated with characteristics of the occupant of the job,

- comes experienced by two people in the same job at the same firm are wmodeled

g - .
- L

Let ué assume that in a aample of peépLe who have been recently hired, e .
job performance, Yij’ depends upon worker characteristics;,xij,-and job '
3 Py h B o " ~
characteristics, 240 A linear model is specified then as follows:

(1) Yij - 'BXUA-'!- L Zj + ugy + Vj : *
. | ’ 4 - : : . ‘r . ¥ |f‘
- where - , ; - . " - -

Y44 is a vector of outcomes such as training time, supervisor reports = . :. -

of a worker's productivity, eor wage rate of employee "{" in job ”j:;
X4 ig a vector of background characteristics including;recrultment
s ’

ourc? 0£ emp1°Yee loin in JOb "J"; ) ;'.‘r !:.I"'

ZJ is a vector of measurable characteristics of the job including .

Fcharacteristics of the employer; _ .
ugqy is a random error that is specific to the individual; .and

Y

vy is a jobfspécific or employer.respondent-specific error., :

1]

A problem arises in estimation of equation (1). Because tﬁé‘wage rate; .o

13
and the amount of training received gepend upon unmeasured characteristics of

the covariance of Xj4 and vy is almost certainly nonzero. So,?biased es- -

timates of coefficient vector B will be produced. This problem can be dealt -

with by estimating a fixed effects model in which the differences in the out- “ﬂ

L X"
as a function of differences in -their background characteristics, &s-is shown .

in equation (2): _ ’ SR
(2) Ylj - Yzj - 'B(le-xzj) + “lj - Uzj

where person one and two both work in the same job "§." Estimating (2) pro=- '

duces unblased estimates of B if the xij's are not correlated with the
Uij'S. ‘
2.& Data ’ * IS
An employer survey sponsored by the National Institute of Education and
the National Center for Research in Vocational Education conducted between

February and June 1982 provides the data necessary for examining the assc- ' N

ciation between referral gsource of a new hire and that new hire's reported
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productivity and required training time. The survey represented the second
wave of a two-wave longitudinal survey of employers from selected geographic
areas across the country. The first wave, not utilized in this study, was
funded by the U.$. Departument of labor to collect data on area labor market
effects of its Employment Opportunity Pilot Project (EOPP). The survey
encompassed 10 EOPP pilot sites and 18 comparison s}tes selected for thelir
similarity to the pilot sites. The survey design specified a strategy of
over-sampling firms with a relatively high proportion of low wage workers.
The second wave made an attempt to interview all of the respondents in the
first wave survey. About 70 percent of the original respondents completed
surveys for the second wave. The data collected by this second wave survey on
the circumstances surrounding a recently hired worker are more extensive than
those availablg in the first wave, or in any other data set known to the

authors.

In the bulk of the sample the respondent was the owner/manager of the
establishment. In large organizations, the primary respondent wag the person
in charge of hiring, generally the personnel officer. When the primary re-
spondent ‘was unable to answer a question, he wag asked if someone else in the
organization would have the information and that part of the interview was
completed with this other official. Other respondents were: controllers,
wage and salary aduinistrators, and line supervisors (for questions about a
particular recent hire). A copy of the questionnaire as well as other related

information ie available on request from the authors.

The sample of Jjobs for which palred data are available was generated 1in
the following manner. A stratified random sample of 3,712 employers wa' in-
terviewed. Three hundred of these did not have the time for a long inte.: ew,
so shortened questionnaires were administered. Employers who received the
tull questionnaire were asked to select "the last new employce your company
hired prior to August 1981, vegardless of whether that person is still employ-
ed by your company.” A total ot 818 employers could not provide information
tor a recent new hire. Most of these firms were small organizations that had
not hired anycne in recent memory. The employers that provided information on
one new hire were asked to provide data on a second new hire in the same job,

but with contrasting awounts of vocatlonal education. Ot the 2,594 employers
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that provided data on one new hire, 1,51l had not hired anyone else in that
job in the last 2 years, and 424 had not hired anyone with a different amount
of vocational training for that position in the last 2 years. As a rgéult,
data are available on 659 pairs of individuals who have the sszme job at the
same establishment. Missing data on specific questions used in the model
further reduced the sample used for estimation to about 450. Most of the
establishments from which paired data are avallable are small.* Seventy

percent have fewer than 50 employees and only 12 percent have more than 200,

Data on the amount of time that is devoted to training new employees
during their first 3 months was obtained from the employer (or immediate
supervisor in large firms)., Separate questions asked about training hours
spent in formal training, informal training by management, informal training
by co-workers, and watching others do the job (see questions 206, 271-280 in
appendix B).5 For the sample of firms and jobs, the means for the typical

worker were as follows:

e Watching others do the job—-=47.3 hours
e Formal training programs-=10.7 hours
e Informal training by management--51.0 hours

e Informal training by co~workers--24.2 hours

A training time index was constructed that valued and then combined the
time invested ir the latter 3 types of training activities during the worker's
first 3 months on the job.6 When supervisors and co-workers are giving in-
formal training to a new employee, the trainee is almost invariably directly
involved in a production activity. Employers report that for informal train-
ing, the trainees are typically as productive while being trained as they are
when working alone. Consequently, informal training 1s assumed to involve
only the investment of the trainer's time.’/ The arithmetic mean of this
ind is 124 hours, implying that the value of the time invested in training a
typical new employee in the first 3 months 1s about 23 percent of the output
that a co-worker would produce in 3 wonths. The first row of tables 2-3 and
2-4 reports the effects of recrui tment source on the logarithim of this train-

ing time index.
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. The impact of referral source on the success of a new hire will also be
assessed by examining its associlation with the reported productivity of the
new worket-g The questions asked for a supervisor's report of the produc-—
tivity of new employees.(see questions 282 and 283 in appendix B) after 2
weeks, 12 weéks, and at the time of the survey. The mean values of these

indexes of reported productivity were as follows:

e The first 2 weeks——49.0
e The next 10 weeks-—64.6

e Current or most recent—-8l.4
L
If it is assumed that these productivity indexes are proportional trans-—

formations of true productivity plus a random error, it is possible to combine
the estimates of time investments in training with these productivity esti-
mates to produce estimates of productivity net of training costs of each new
hire during the first 3 months of employment.9 The formula for this calcu-
lation is given by—-

(3) NPy =RPy (1 - TWy + TFy4 ) = CTy + 1.5% MTT§ + MTFy

520 520
where
NP productivity net of training cost of new hire "i",
RPy = relative productivity of new hire to productivity of
typical worker with 2, years' tenure,
= ,167 PROD24 + .833 PROD3124,
PRODTYP
PROD2; = reported productivity of new hire during the first 2

weeks,
PROD312; = reported productivity of new hire over the next ten weeks,

PRODTYP = reported productivity of typical worker in same Job
with 2 years of tenure,

TW{ = time watching others over first 3 months,
TFy = time spent in formal training over first 3 months,

CT{ = co-worker time spent training new hire iffiformally
over first 3 months, ¢

MTl{,(MIFy{) = management time spent training new hires informally
(formally) over first 3 months.
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Productivity net of training cost 1is defined relative to the productivity of a

worker with 2 years of tenure. Its mean is 0.48.

Another denendent variable in the analysis 1s wage rate. Questions were
asked about the recent hire's current and starting hourly wage rates and an
average rate paid to workers with 2 years of experience. If the respondent
could not report hourly rates, he or she was asked what the monthly salary was
and how many hours the individual worked per week. An hourly wage was calcu-
lated by dividing the salary by 4.33 times hours worked per week. Note that
the starting rate is a nominal wage and that consequently the time since the
person was hired must be controlied when tne starting wage is a dependeut

variable.

The final dependent variable studied is a measure of the worker's pro-
ductivity net of training cost minus the wage during the first 3 months of
employment as follows:

(4) Employer net benefit(q) = Productivity - Starting wage (1)

net of train- Wage at 2 year
ing cost(4{) tenure (typical)

The wage term is normalized on the wage of a typical worker with 2 years
of tenure, whereas the training cost term has been normalized on the reported
productivity of a worker with 2 years of tenure. Subtracting one from the
other means we are assuming that bt the end of the second {,3’ of employment,
a typical new worker's productivity rises to the point whfre it equals the
wage rate belng received for the work. The difference petween employer net
benefits received from two different workers was regr fsed on differences in
their background characteristics and recruitment gsoufce. The results of this
regression are presented in the bottom rows of tab)'s 2-3 and 2-4. Most of
the theory discussed in this chapter relates to this variable. The employer
net benefits, or profitability of hiring the "1"th worker, is a measure of

agtag ™ Wi for the first 3 months of employment.

2.5 Results

The models that were estimated distinguish the effects of 11 diffei 2nt
potential recruitment sources: (1) union, (2) employer, (3) friend of owner
or current employee, (4) relative of owner or current employee, (5) newspaper,

(6) employment agency referral, (7) school referral, (8) government agency,
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TABLE 2-3

ASSOC IAT [ON BE TWEEN REFERRAL SOURCE AND THE INING REQUIRED;
REPORTED RQﬂXJTIVITY AND WAGE RATE OF A PARTMGULAR WORKER
(FROM MODEL THAT EXCLUDES OTHER CREDENT |
l/ (PERCENTAGE DIFFERENCES FROM A WALK IN)

Employment Government
' Don't ' Other Agency School Agency 2
Union Employer Know Friend Relative Referral Newspaper Referral Referral Referral R® -
Total Tralnlng Time '45.0" -1 4,9% ‘39.8m - 4,9 - 2.8 . 2.8 A 7.5 - 4,8 4.2 4.7 057
(1.9) (1.6) (3.3) (.9) (.4) (.3) (1.0) (.4) (.5) (.35)
Reported Productivity
First 2 weeks +65.3“’ 3.3 8.7 4.7 «8 1.0 - 2.0 4.8 - 1.7 - 8.8 «085
(2.7 (.4) (.7 (1.1) (1) (.9) (.3) (.5) (.3) (1.2)
3ra-12th week 24.,3* 9.4"% 9.3 4.0 1.8 2.9 o4 -5.8 o6 -5.4 063
(1.3 (1.6) (1.0) (1.2) ¢ (.4) (.5) (1) (.8) (.1 (1.0)
Current or 29.9% 5.5 3.8 4.1 - 2.3 4,7 o3 7.2 3.8 - 3.7 - .106
most recent (1.6) (.9) (.4) (1.3) (.5) ' (+9) (.1) (9) (.8) (+6)
& Productivity Net of 56,2  24.1%"  49.7% 5.3 6.4 6.8 4.9 1.9 = 8.2 -19.2*  .062

Training Cost (1.3 (1.7) (2.3) (.7) (:6) (.5) (.5) (.1 (.7) (1.4)

Nage Rates 5905m 2.5 ‘0.5" 3 - 6,3 ol - 1.2 1.4 - 3.0 o2 A7
S‘I’ar“l’lng (4.8) (.8) (2.1) (.2) (2.6) (.0) (.5) (.3) (1.2) (0]) .
Current 2608“ 7.5“ ‘300” 1.8 - 4,0 2.7 - .9 3.0 = 1.3 - 3.1 «201

‘ (2.1} (2.1) (2.2) () (1.4) (.7) (3) (+6) (.4) (.9)

Employer Net Beneflits =52.1 18.8 32.9* 4.6 1.3 53 4.5 = 7.3 - 4.2 =22.2%* 055

(First Quar*er) (1.2) (1.4) (1.6) (.6) (7) {.4) (.4) (.4) (.5) (107)

Note: These estimates of equatizn 5 Include controls for the following varfables--knew when hired worker wes ellgible for subsidy,
hours worked par week, whether Job was orliginally temporary, whether worker s a student. Models predicting current reported
productivity and wage rates contain additional controls for tenure and tenure squared. Models predicting sterting wage rates and
employer net beneflts contaln years since hired and ysers since hired squared) T-statistics are In parentheses under the coefficlent.

*p<,10 on a one-tall test
*¥5<,05 on a one-tali test
""’E<.01 on a one~tall test
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TASBLE 2-4

ASSOC IATION BETWEEN REFERRAL SOURCE AND THE TRAINING REQUIRED;
REPORTED PRODUCTIVITY AND WAGE RATE OF A PARTICULAR WORKER
(FROM MODEL CONTAINING OTHER CREDENTIALS)
(PERCENTAGE DIFFERENCES FROM A WALK IN)

Employment Government
Dontt _ Other Agency School Agency
Unlon Employer Know Friend Relative Referral Newspsper Referral Referral Referral g
Total Training Time =35.5*% «12.6* =30.! - 4,2 ~ 3.5 - B.8 - 5.4 2.1 4.0 1e7 «259
(1.6) (1.5) (2.6) (.8) (.5) (.9) (.8) (.2) (5) (.2)
Reported Productivity ‘
Flrst 2 weeks +54,0%¢% .2 o7 4.7 1.8 ] = 3.7 ~ 1.2 - 7. = 7.1 2208
(2.4) (.2) (1) (1.2) (3) (1) (.6) (1) (1. (t.0)
3rd=12th Week 1647 8.0* 3.6 4.0% 23 = .3 - .3 “10.2 = 1.2 -4.0 .15
- (1.0} (1.4) (.4) (1.3) (.5) (.1 (1) (1.2} (3 (.7)
Current or 21.0 3.9 o2 4,.4% - 2.3 2.2 - 9 4.9 2.6 - 2.9 162
most recent o (1.2) (.7) (1) (1.4) (.5) (.4) (1) (.6) (.5) (.5)

Product Ivity Net of  35.8 2042 3141 4.8 - 5.0 - 2.1 2.0 - 8.3 -1249 “15.4 .209

Tralning Cost (.9) (1.5) {1.6) (.7 (e5) (.2) (.2) (.5) (1.1 (1.2)

Wage Rates: 51,740 2.4 4,3%% 3 - 502“’ - 2.2 = 2.0 - «6 = 4,0 o A7
Starting (4.9) (.9) (1.0 (.2) (2.5) (.8) (.9 (.2) (1n o)
Current ‘9.4" 6.8” 8.8‘ 1e7 - 3.1 3 - 1.9 - 8 - 2.8 - 3.4 314

(1.7) (1.9) (1.6) (1.0) (t.2) .N (.7) (.2) (.9) (1.1}

Employer Net Oeneflts -61.9* 14.8 23.8 4.4 542 o4 33 -11.0 - 7.5 ~18.1* .122

(First Quarter) (1.5) (1.1) 1.2} (.6) (+5) (.0) (.3) (.6) (.6) (1.4)

Note: These estimates of equatlion 5 Include controils for the following varlables--age, age squared, education, female, relevent
experlence, relevant experience squared, knew when hired worker was ellgible for subsidy, hours worked par woek, whether Job wes
orlginally temporary, relevant vocational education, whother worker Is a student. Models predicting current reported productivi+.
and wage rates contain additional controls for tenure and tenure squared. Models predicting starting wage rates and employer rne¢
benefits contain years since nired and years since hired squared. T-statistics are In parentheses under the coefficlent.

*5<.10 on a one-tall test
#¥5<.09 on a one-tall test
*#¥5<.01 on a one-tall test
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(9) walk-in, (10) other, and (11) "don't know.” Walk-in is the excluded
category, so the coefficients presented in tables 2-3, 2-4 and 2-5 are

estimates of the effect of the named recruitment source in comparison tg the

.effect of the new hire being a walk~in.

®

Estimates of equation 2, predicting differences between two specific in-
dividuals in the same job, are presented in tables 2-3 and 2~4. All models
presented have controls for the following characteristics of the job/worker
match: (1) hours worked per week, (2) a dummy equal to 1.0 when the job was

sunposed to be temporary, (3) a dummy equal to 1.0 when the employee was eli-

. gible for subsidy and this was known by the employer when the hiring decision

was made, and (4) a dummy equal to 1.0 when the employee was going to school

part-time while working.

In models of current or most recently reported productivity and wage

.rates, using specification one, the differences between person one and person

two's tenure and tenure squared are bothlincluded as controls. The number of
months since Fhe hiring and its square (differenced) are entered in the models
of starting wage rates and net benefits for employers. Table 2-3 reports the
results for models that do not contain controls for other credentials and
table 2-4 presents results obtained wﬁen controls wer: included for the fol-
lowing background characteristics of the new hire: (1) wocational education,
(2) previous relevant work experience, (3) experience squared, (4) age, (5)

age squared, (6) education, and (7) sex.

The first thing to examine in tables 2-3 and 2-4 is the R2 presented in
; column on the far right-hand side. The R2s for models of differences '
between 2 different occupants of the same job range from 0.162 for current
productivity to 0.314 for current wage rates when other credentials are in the’
model, and from 0.055 to"0.201 when other credentials are not included in the
model. For cross—sectional models of differences between two'peOple, these

R2s are remarkably highe.

When the background characteristics of the new hire are controlled (as in
the models presented in table 2-4), coefficients reported reflect the effect
of referral source on various measures of the success of the match between
employer and employee, net of the effects of such worker credentials as age,

relevant experience, sex, education, and vocational education. The theory
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explaining how the employer's monopsony power in certain recruitment channels

Tesults In it bBeimg more profitable to hire from ceirtain referva) sources
relates to the gross association between recruitment source and indicators ot

the success of the match. Thus, the discussion that follows will focus on the
results of models without controls for other credentials (table 2-3). When
other credentials are excluded from the model, coefficients on the recruitment
source variables are generally slightly larger and more statistically sig-
nificant. However, none of our main results would change 1f we were’ instead ‘
to focus on models that did contain controls for other credentials. Since the
hypothesis tests are directional for all referral sources except "don't know,"
"other," and newspapers, the test statistics reported in this chapter are for

one-tall tests unless otherwise stated.

2.5.1 Union Referral

A union referral was the recruitment source used only about 1 perceat
of theftime. The effects of a union referral are reported in the first column
of tables 2-3 and 2-4. The coefficients on the union referral dummy with no
controls for credentials imply that referrals by -a union take 45 percent less
time to train, are 65 percent more productive {n the first 2 weeks, are 24
percent more productive in the next 10 weeks, and are 30 percent more produc-
tive at the time of the interview. Despite the very small number of cases
where only 1 of 2 new hires at a firm was referred by a union, the coeffi-
cients are significant at 0.03 level on a one-tail testkin the training time‘
regression, significant at the 0.0l level in the regrej_ion predicting produc-

tivity 1in the first 2 weeks and significant at the 0.054 level in the current

productivity regression.

Union referrals receive 60 percent higher starting wage rates and 27 per-
cent higher current wage rates. These differentials are significant at the
0.0001L and 0.02 level, respectively. The effect of union referral on the pro-
ficability of the new hire, (e.g., productivity, net of training costs, and
wages) 1is given in the bottom row. Hiring a union referral rather than a
walk-in lowers the profitabiliry of the hire during the first 3 months by 53
percent of the mean productivity net of training costs of new workers. De-
spite the large size of the effect, it is statistically significant only at

the 0.108 level.
.n F T c '['I ' - —



2.5.2 Employer Referrals

About 6 percent of the new hires were referrals from other employers.
Employer referrals have 15 percent lower training time (P = 0.053), 9 per-
cent higher producéivity during the 3rd through 12th week (P = 0.053), and
24 percent higher productivity net of training costs (P = 0.045). Starting
wage rates are slightly and nonsignificantly higher. Employer net benefits
during the first 3 months are larger by an amount equal to 18.8 percent of
the net productivity of a typical new hire (p = 0.085). The employer’ does
not, however, seem to receive any long-term benefit from hiring an employer
referral, because wage rates at the time of the interview are 7.5 percent
higher (p = 0.02). An after-the-fact explanation of the delayed rise in
wages may be the need to forestall a rehire of the worker by the employer

who provided the referral.

2.5.3 Friends and Relatives of Current Employees

About 30 percent of the new hires were friends of either the owmer
or a current employee. Coefficients on the dummies for hiring a friend had
the hypothesized signs, but were significant in only a few cases. Training
time was a nonsignificant 5 percent lower, and reperted productivity was 4
percent higher during the 3rd through 12th weeks of employment (P = 0.105),
and 4.1 percent higher at the time of the interview (P = 0.102). Friends of
current employees do not receive higher starting wages. A direct test of
whether employers benefit during the first 3 months from hiring a friend of
a current employee, rather than a walk-in, found no statistically significant

difference.

About 10.6 percent of the new hires were relatives of either the owner or
a current employee. Relatives‘®were reported to be slightly though generally
nonsignificantly more productive. Surprisingly, relatives received (in model
1) 6.3 percent lower starting wages (P = 0,009 on a two-tail test). The point
estimate for the effect of hiring a relative rather than a walk—-in on produc-
tivity.net of training costs and wages in the first 3 months is 7.3 percent
of the net pfoductivity of a new hire. The effect is not statistically sig-
nificant, however. The point estimate of the effect of hiring affrienq, 4.6
percent, was quite similar. If effects of this nature last for only 3 months,

they are worth the modest sum of $105 and $§125,
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Whether or not the hypothesized effects of referral source last beyond
the first 3 months is, therefore, of great interest. A lower bound net bene-
fit proxy can be constructed for the date of the interview by subtracting wage
dif ferentials from productivity differentials. Since this omits training time
effects (which were not measured beyond the first 3 months), it understates
the continuing impact of recruitment source and other variables on the pro-
fitability of particular new hires. The point estimates for this measure of

the current effects of recruitment source are almost O (1.8 percent) for re-

~» *latives, but are a rather substantial 3.6 percent (P = 0.14) for friends. 1If

this was to continue as long as the workers stayed at the firm, the present
discounted value (at 33 percent to capture the effects of turnover) of the
additional profit from hiring a friend of the owner or én employee rather than
-a walk-in 1s $2,182. Substanﬁively, this would be quite an important effect.
The relevant coefficient is not statistically significant, however, so some

uncertainty remains about the long-run effect of hiring friends.

2.5.4 Don't Know and Other Referrals

Employers responded that they did not know the source of about 2 percent
of their new hire and that a referral source other than the ones listed was
used in about 4 percent of the cases. There was no hypothesis specified about
how or whether these new hires would be different from walk-ins. "Other re-
ferrals” were not different fromnwalk-in's in any consistent or signiffcant
waye The training time, productivity net of training cost and wage rates of
"Don't knows" were significantly different (using two-tail tests of signifi-
cance) from those of a walk-in. No explanation of this finding has occured

to the author.

2.5.5 Newspaper Ads

Advertising in a newspaper 1s a rather inexpensive way of attracting a
lot of job applicants. About 12 _ercent of the new hires were recruited
through a newspaper ad. The firm has no-special access to information on
the applicant, so there does not appear to be any reason to expect new hires
recruited through newspapers to be different from walk—-ins. None of the
effects of recruiting through a newspaper ad are statistically significant,

and coefficients have no consistent pattern.
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2,5.6 Private Employment Agency Referrals

About 2.7 percent of the new hires were referrals irom private employment
agencies. Since private employment agencies generally charge employers quite
a substantial fee, their referrals were expected to be more productive, re-
quire-less traiqing time, and be paid lower wages. None of these hypotheses
can be accepted. Point‘estimates imply effects in the opposite direction:

training time is greater and .productivity is lower. The data seem to imply

‘that, unless the use of private employment agencies saves the firm a great

deal of screening and hiring costs, they are a bad deal for the firm. An
hypothesis that employmént agency referrals are sufficiently more productive
to warrant a fee of 20 percent of wages is rejected for productivity net of
training cost and for employer net benefit. Many{hgiva;e employment agencies
specialize in occupations that are in shortage. Théir seemingly poor per-’
formance may reflect a tendency for employeré to ask for agency referrals only

when other recruitment methods have failed to yield a qualified candidate.l0

2.5.7 Referrals by Schools

About 3.7 percent of the new hires were referred by a school. It was
hypothesized that school referrals would require extra training, be less pro-
ductive, and be less profitable for the firm. The signs of the coefficients
are consistent with the hypothesis in 9 out of 12 cases; However, but none
of the coefficients are statistlically significant. Productivity net of train-
ing costs of school referrals during the first 3 months is lower by 8.2 per-
cent (P = 0.25). Starting wage rates are 3.0 to 4.0 percent lower (P = 0.089
on a two-tail test) when other credentials are controlled. As a result, em~
ployer net benefits are a nonsignificant 4,2 percent lower. While the point
estimates are consistent with our hypothesis, the effects are small 1f they
are there at all, and much larger samples would be required to obtain a power-

ful test of the hypothesis.

2.5.8 Referrals by Government Agencies

Reterrals by the employment service, CETA, a welfare agency or a com-~
munity based organization like the Urban League accounted for 4.2 percent

of the new hires in the sample. The hypothesis that these referrals require
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extra training and are less produc

ported by the data. The signs of

)

tive and less profitable employees was sup-

‘all 12 coefficients are consistent with the '

hypothesis. Productivity net of training costs of government agency referrals

{s 19,2 percent lower (P = 0.077).

The regresaions also imply that the net

benefits of hiring a government referral are lower. by a statistically signi-

ficant 22.2 percent (P =~ 0. 042) of
for the workers' credentials are i

percant reduction (P = 0.075) on t

a new worker's net output. If controls
ncluded in the model, the effect is an 18

he net benefit of a new hire.

y

: 2.6 Summary and Caveats

In this section we summarize the main findings and point oyt the linmitations

of the study and suggest avenues f
been developed of how recruitment

output minus training costs and wa

or future research. A theoretical model has
source influences the profitability--worket

ges pald--of a new hire. The theory implies

that, since competition forces all firms to pay wages roughly equal to'the

market's asseisment of a worker's
from hiring a worker only if (N 1
available to other employers that
gseems to indicate, or (2) the work
that firm. The following specific
proposition:

° Employe"referrals and new

the boss or a current emplo
more nroductive and more pr

generalized productivity, a firm can profit
t has information about the worker not
implies the worker is better than the market
er has a comparative advantage in working at

hypothesestwere derived from this general

hires who are friends or relatives of
yee will require less training, and be
ofitabla than walk-ins.

e Employment service and school referrals will require more training,

and be less productive and

less profitable than walk-ins.

e Because of the high fees, referrals from private employment agen=

cles will require less trai

ning and be more productive and seem

more profitable than walk=ins.

e Union referrals will be paid more, will be mcre productive, but
will be less profitable to the firm.

The hypotheses regarding the effect of private employment agencles were

decisively rejected in every-case.
sign of 38 regression coefficients

for credentials are not included {

The remaining hypotheses specified the
{n each of 2 specifications. If controls
n the model (table 2. .3), only 4 coefficients
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have the wrong sign and 12 of the 38 coefficients are statistically signifi~
cant 4t the 10 percent level or bg¥ter. If controls for other credentials are
included (table 2.4) only 3 corfficients had the wrong sign and 10 of the 38
coefficients were significant at the 10 percent level or better. Except for
predictions about the effects of private employment agencies, these resulrs
appear to provide reasonably strong support for the theory and the resulting

kypotheses that were devei.ped.,

A number of caveats are in order, however. The theory related to the de-
terminants of the present discounted value c¢f the profit--difference between
productivity net of training costs and wage rates—-of hiring workers from dif-
ferent recruitment sources. Most of the data inalyzed, however, related to
only the first 3 months of employmeut. Data limitations make it difficult to
i.ddress whether the effects documented for the first 2 months of employment
continue indefinitely. Tha present discounted value of the benefits of hiring
from a particular recruitment source depend critically upon whether the ef--
fects uncovered for the first 3 months continue into the second, third, and
fourth yeare ¢ enure. This gap in the analysis needs to be filled by stu-

dies that measure training cests beyond the first 3 months of employment.

Reduct ions _a turnover are another potential benefit of giving preference
to certaln recruitment sources. Research into the assocliation between turn-
over and recruitment source 15 underway and preliminary results suggest that
referrals from informal sources~-friends and relatives of current employees—-
have consliderably lower rates of turnover. These results provide additional

cupport for our theorv.
pr A

The patterns reported here could be the consequence ot offering workers
from different recruitment sources different implicit contracts (relating to
the time pattern of the connection between productivity and wage rates), or
from a general tendency to reward even predictabhle varifations in productivity,
after the fact, through promotions and wage fncreases. These possibilities
cannot be ruled out until evidence has beon obtained on the longer-run associ-
ations between turnover, productivity net of trafning and wages, and recruit-

nent source,

83

53



Another area needing more research is the validity and scaling of the in-
dexes of reported productivitv. The current project has examined the associa-
tion between the recruitment source through which a new employee was hired and
the employers' report of the productivity, the training requirements, and wage
rates of that new employee. Little is known about the scaling and validity of
these reports. Since wage rates move with reporte? productivity, the calcula-
tions of net benefit are sensitive to the paper's assumption that reported
productivity 1is a proportional transformation of true productivity plus a
random error. Research needs to be directed at validating these indexes and

replicating thege findings in other data sets.
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FOOTNOTES

\:

l. Even when no annowncements are made, no ads are placed, and no referrals
are requested, having a vacancy seems to increase the number of phone contacts
by job seekers by about 10 percent and increase personal visits by about 20
percent. This suggests that knowledge of the existence of a vacancy gets
informally transmitted to some job seekers even when the firm has made no
effort to publicize it.

2. This occurs despite the fact that some categories of job applicants (e.g.,
those referred by a current employee or another employer) may have a higher
average productivity level than others. Each firm evaluates its job appli-
cants and offers a job only to those whose expected productivity exceeds a
cutof f point. Firms will be more likely to mrke job offers to applicants with
characteristics (c.g., previous work experience or a strong recommendstion
from someone the employer trusts) assoclated with a high productivity level.
Workers whose expected productivity is substantiaf&y above a firm's cutoff
point know that other firms of fering better jobs will recognize their produc-
tive potential and, therefore, choose not to apply at this firm or choose to
turn down this firm's job offer. Workers with expected productivity that is
below this firm's cutoff point either do not apply (because they know they

are not qualified for the job) or are not offered a job when they do apply.
These workers must settle for jobs at firms that offer somewhat less-
attractive positions. . -

3. When the economy is at the bottom of a recession, firms are typically

able to hire workers with greater-than-average levels of expected product iv-
ity. At the peak of the cycle, when labor markets are tight, the employers
are typically fo.rced to hire workers who have less training and experience,
who come from less-preferred referral sources, and who are less productive.
The result is that some of a firm's employees (those hired during a recession)

‘are simultaneously more productive and better credentialed (1.e., have greater

training and expexlence) than other employees, Thus, seasonal and cyclic var-
ifations in the tightness of labor markets can produce a within-firm correla-
tion between productivity and referral source, even 1if all new hires at any
given point in time were to have identical expected productivity,

L. Note that the sample is representative of the hiring experiences of a
group of employers, nct the hiring experiences assoclated with the employment
of a group of job seekers during a specified time frame. The sample most
likely underrepresents larger employers if the employment of a group of job
coekers over a specified period of time were to be considered.

5. In a few cases employers reported that more than 520 hours (13 weeks times
40 hours a week) had been devoted to a specific training activity during the
first 3 months on the job. While the new hire might have received training
from more than one supervisor, it is unlikely that two trainers were simul-
taneovsly in one~on-one contact with the new hire. Consequently, the computer
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edit of this data changed all reports of more than 520 hours involwved (un a
training activity to 520. o

P
6. Our respondents reported that dufiﬁg the first three months on the job
that new employees were about 80 percent as productive as workers with two
years of tenure in the job. Consequently, the trainees' time was valued as
equal to 0.8 hour of coworker training time. The management staff members who
provide formal and informal training were assumed to be paid 1.5 times the
wage of coworkers. Formal training involves both ‘the trainer and trainee's
time. Sometimes it is one on one and sometimes it is done in groups. It was
assumed that the average ratio of trainees to trainers was 2 and that the
value of the trainer's time (including materials cost of training was twice
the wage of a coworker with two years. of tenure. The training index is thus
equal to 1,8 times the hours in formal training plus 1.5 times the hbours in
training by management plus hours in training by coworkers. The results are
not sensitive to the details of the assumptions made to create this index.

7. Time watching others was not included in the index because no 'data was
obtained on how it varied across individuals in the same job. The index was
constructed under an assumption that the four training activities were nu-
tually exclusive. This implies that, 1f the sum of the hours devoted to
individual activities 1s greater than 520, that a reporting error has occurred
which overstates investment in training. In the few cases where the sum of
hours devoted to training exceeded 520, the training time index was adjusted
downward by the ratio of 520 to the sum of the hours reported for individual
activities, This procedure reduces the mean of the index by about 10 percent,
It was also assumed that a reporting error had occurred 1% absolutely no
training of any kind was reported. In those very few cases 4 hours of train-
ing was assumed instead. .

8. The interview questions about the productivity of recently hired employees
were intended to provide indicators of the relative productivity of one worker
at different points in time or two different workers in the identical job.
They do not attempt to measure productivity in any absolute sense and, there-
fore, are not comparable across firms. Many of the uses made of these data
only require that the index be correlated with true productivity. Estimates
of the magnitude of training investments that combine time inputs of other
staff with the lower productivity of the trainee require an assumption that
the index is cardinal and a proportional transformation of true productivity
plus a random error. The questions asking for a rating of the productivity of
particular workers have rematrkably low-nonresponse rates. Only 4.4 percent of
respondents asked about a particular new hire's productivity during the first
2 weeks responded with a “don't know” or refused to answer. Comps~ably de-
fined nonresponse rates for other questions were 8.2 percent for previous
relevant experience, 3.2 percent for age, 6.7 percent for education, 8.5 per-
cent for time spent in {nformal training by supervisor, and 5.7 percent for a
three-question sequence from which starting wage rate is calculated. The
low-nenresponse rate implies that our respondents felt that they were

capable of making such judgments and augur well for the quality of the data
that results,
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9. If employer reports of a worker's productivity are equal to an unknown
constant times the worker's true marginal product plus a random error, per-
centage differences in cell means of the productivity index can be interpreted
as unbiased estimators of percentage differences in true productivity. If the
variations in the productivity scores assigned by supervisors exaggerates the
proportionate variations in the true productivity, our estimates of percentage
impacts of recruitsm.at source on productivity will be biased upward. Even
though it is poss:.ble for a worker's true productivity to be negative, the
scale was defined as having a lower limit of zero. Floors and ceilings on a
scale typically cause measurement errors t: be negatively correlated with the
true value. If this were the case, the. result would be an understatement of
the percentage impacts of recruitment scurce on the productivity, net produc-—
tivity, and profitability of a new hire. In our view, this latter type of
bias is more likely than the former. Until the productivity indexes are
validated, this view must remain unsupported by any evideace.

10, Intensive intarviews at one firm, which uses private employment agencies
to recruit and screen computer drogrammers, suggests an explanation for the
use of private employment agencies. The firm was large enough to have a per-
sonnel office but did not hire programmers frequently enough to warrant having
a specialist in the personnei office with the expertise necessary to recruit
and screen computer programmers. The only peorle in the firm who had the
necessary expertise were the staff of the firm‘s Computer Services Division.
The fees of private employment agencies were paid out of the Personnel Depart-
ment's budget. Since another department's budget ircurred the expense of
contracting out the recruitment and screening function and his own staff would
have had to do most of the work if the function had been retained in the fim,
the director of the Computer Services Division had very little incentive to
choose a direct applicant over an equally qualified agency referral, or to
attract additional direct applicants by advertising in the paper or pursuing
informal contacts at computer science departments.
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CHAPTER 3
WHY DO EMPLOYERS UNDERINVEST IN ON-THE-JOB TRAINING?

’ John Bishop and Suk Kang




[

3.1 Introduction

Every year employers and employees jointly invest a massive amount of
resources in on-the-job training (0JT). Despite its importance, “however, very
little is known about it's magnitude, its distribution and its effects. The
absence of data containing direct measurement of the time devoted to OJT and
the productivity of individual workers that receive 0JT has forced economists
to treat both OJT and its primary outcome, greater productiviﬁy, as unobserv-
ables. Training has had to be proxied by iﬁperfect indicators such as tenure
on the job and experience, and the only outcomes that could be studied were

earnings and turnover. .

The unsatisfactory nature of the empirical work in this area is accentu-
ated by the variety and richness of the theoretical developmeuts. The theory
of on-the-job training accepted by most economists starts with the observation
that training develops two distinct types of skills: general and specific.
Specific training raises the worker's product%vity in the organization provid-
ing the training, but this training caanot bexgpplied in other organizations.
The outcome of specific training night includeisuch things as: learning how t¢
operate a particular pilece of machinery in a w&y that avoids breakdowns, know-
ing where to find things i{n the plant, 1earn1ng whom to ask for advice about
particular matters, or learning how to communicate best with one's uper~
visors. General training raises a worker's ability to be productive in other
organizations as well as the one providing the training. General training in-
cludes activities such as learning héw to operate cr repair a type of machine
used by many organizations, learning how to read a blueprint, or developing
good work habits that are important for success in any job-—punctuality, reli-

ability, self-discipline, and ability to work as a team member.

As workers receiving general ttaininguﬁecome more praductive, the firm
will ralse thelr wages to keep them. Since the workers get the benefits of
the training, oot the firm, a firm will not bé willing to pay any of the costs
of general training. Thus, the competitive firm that provides only general
training will offer, during the training period, a wage equal to the value of
the marginal product of the worker minus the cost of the training. Some
workers will volunteer to work during training at this wage, even if it is
below what could be earned elsewhere without the training, because it will
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mean a higher wage later. The wage paid the worker will at all times equal
that workers produchivity net of training cost. This pattern is graphed in
figure 3-2,

The theory predicts that the costs and the benefits of specific training
are shared by the employees and their employer. Wofkers who receive specific
training will not be offered comparable wages by other firms because the pro-
ductivity of that worker will be higher in the firm in which specific training
is received than in another firm. Therefore, firms offering this type of
training.can recover part of the training cost bj of fering trained workers a
posttraining salary, lower than their marginal product in that firm, but high-
er than their (current or future) marginal product elsewhere. The employer's
contribution to the cost of specific training is the difference during train-
ing between the wage paid and the workers productivity minus the cost of
training. The employers' contribution to the costs of general and specific
training is the difference between their wages during training and the wagee
they cduld obtain in jobs tﬁat offer no training opportunities.

‘Hashimoto (1981) and Hashimoto and Yu (1980) have shown that sharing the
costs and benefits of a specific human capital investment occurs only when
postinvestment compensation is prespecified. In his model the share of
specific human capital investment that is paid for by the worker, and, there-
fore, the rate of wage growth {for any given level of traiuing), is negatively
related to the responsiveness of the quit rate to the differential between
in-firm and out-of-firm wage rates, positively related to the responsiveness

of the dismissal rate to the firm's second period wage. Performance measures

that are accurate and acceptable to workers also raise the share of the
specific human capital investment that are paid by the w.rker. Since some of
the skills learned in a new job are inevitaoly specific to the firm, the
theories of on-the-job training prcposed by Becker and Hashimoto imply that
productivity net of training costs will rise more rapidly than wage rates

during the training period. This gruwth patteru is graphed in figure 3-1.

The message of most of the other recent theoretical papers on the time
pattern of wage rates 1s quite diffeveat. The models that have been developed
all seem to imply that the rate of Increases of wage rates will equal or exceed
the rate of increase of productivity net of training coats. Salop aand 3alop

(1976) and Nickell (1976) héve shown that if investmeﬁye}in specific human
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Figures 3-1 through 3-4. The time pattern of compéagﬁticn and productivity
net of training costs: alternative views.
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capital make turnover cosgtly and workers have information not available to

firms on how’likely they are to quit, some employers will attempt to attract
those with low quit probabilities by imposing a hiriné fee (through a bélow
market starting wage) and raising the wage level in subsequent periods. The
equilibrium wage pattern results in the worker paying all the training costs
and receiving all the benefits of investments in specific human capital, and
in the wage rates rising in step with rises in productivity net of training

costs (see figure 3-2).

Jovanovic (1979) has developed a job-matching theory of turnover which
hypothesizes that workers rediain in jobs in which their productivity is high
and are fired (or quit) from jobs in which their productivity is low. His
model predicts that the wagé rate for workers with a particular amount of
tenure 18 equal to the expected marginal products for workers of the tenure
class and that, therefore, sorting out the least productive gradually raises
the productivity of the group and therefore the wage rate. This wage pattern

is also characterized by Figure 3.2.

Lazear (1981) shows that the need to provide incentives for greater ef-
fort and the lags in recognizing and rewarding effort result in a wage struc-
ture that pays less than marginal product net of training costs early in a
worker's tenure at a firm and more than the worker's marginal product toward
the end of the worker's tenure as in figure 3-3. Lazear and Moore (1981)
tested this model by comparing the wage profiles of self-employed individuals
to the wage profiles of wage and salary employees. Upon finding flatter wage
profiles for the self-employed they concluded that "under some strong assump-
tions, our conclusion . . . is that most of the slope of the age earnings
profile reflects incentive based wealth and not human capital accumulation via
on-the- job training” (p. 19.). We do not view this test as definitive, how-
ever, because flows in and out of self-employment makes it difficult to con~
struct a longitudinal wage prefile from cross-sectional data, because self-
employed individuals may for some reason invest less in OJT, and because Cohn

and Kiker (1983) obtain the opposite result using similar methodology.

All of these tneonries--0JT, self-selection, Lazear's principal agent the-
ory, and Jovanovic's sorting theory--predict that wages will rise with tenure

and experience. Consequently, the fact that wages do indeed rise with tenure
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and experience carries no implication about which theory is best. Truly
powerful tests of these competing theories require direct measurement of
crucial theoretical constructs that typically have been treated as unobserv-
ables in empirical work (e.g., the amount of training received, whether that
training is general or specific, and the productivity of the worker). Medoff
and Apyaham (1981) were the first to collect the data necessary to test the
on-the-job training theory of wage profiles with tenure and experience. Using
microdata from the personnel records of four large U.S. corporations, Medoff
and Abraham found that, within a grade level, there is simultaneously a posi-
tive association between wage rate and experience and there is a negative
asscciation between performance rating and experience. They concluded that,
"under the assumption that rated performance is a valid indicator of relative
prodactivity, our results imply that a substantial fraction of the return to
experience among the groups we are studying is unrelated to productivity"

(ps 187). Medoff and Abraham also reviewed a large number of other studies
and concluded that the association between seniority in a job and proguctivity
is curvilinear. During the initial very short orientation/training period
there is a positive association. Once this training period is over, however,
there tends to be a negative association between tenure and productivity
amongst those who occupy a particular job (i.e., have not been promoted to
greater responsibility). This faplies growth patterns either like figure 3-3
or 3-4, Almost all the studies were conducted in large corporations and
almost all of the workers included in these studies had many years of tenure
at the firm. These findings tend to support the proposition that one and
possibly more of the non-OJT explanations of wage growth are substantively
important partial explanations of the rise of wage rates with tenure after the

initial 1~5 year adjustment/learning period is completed.

Medoff and Abraham's findings do admit to another explanation, however,
The data available to Medoff and Abraham provided measures of productivity and
wage rates. The theories being tested, however, specify a relationship be-

tween productivity net of training costs and compensation, the sum of wages

and fringe benefiis. The lea:nt tenured workers in e particular employment
grade are likely to be those who are receiving rapid promotions. The past and
anticipated future job changes of these workers mean they are more likely to

receive more -intensive training than the older, more tenured workers in that

Pp o
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employment grade. This means that even though productivicy may be negatively
correlated with tenure within an employment grade, productivity net of

training costs (production minus the value of the time that others spend

training the individual) may be positively correlated with tenure within
. L

’

employment grade.

The other possible hole in the Medoff and Ab=aham argument is that work-
ers with vested pension rights and many years of tenure may find that the
present value of their pension benefits is declining as they postpone retire-
ment. If this were the case, total real compensation of workers who are not
being promoted as they approach retirement might be falling. On this point
there is controversy. Lazear's (1981) study of defined benefit pension plans
found that the present discounted value of expected pension receipts tend to
decline with additional years of tenure once the individual has more than 20
years of tenure and is over age 55. Kotlikoff and Wise (1983}, however, co
not find declines in pension wealth as retirement is postponed beyond the age
of early retirement. The different results are a consequence of different
assumptions about interest and inflation rates and a different sample of

plans.

The only other study to examine the issue of relative rates of growth of
productivity and wage rates is that of Bishop (1982). Usi.g data from the
first wave of the Emplo,ment Opportunity Pilot Project (EQOPP) employer survey,
he found that employers report significant investments in training (a total of
34 hours of supervisor and co-worker time in the first month) and significant
improvements in the reported productivity of new cmployees in the first year
or two on the job. Fuvthermore, the amount of training offered on a job has
a statistically significant effect on beth reported productivity growth and
wage growth.1 These results provide strong support for the proposition that
during the first year or two on a job, on- the-job tralning is a major con-
tributor to a worker's improved productivity and rising wages. These resuits
do not, ‘however, imply cthat other forces such as self selection or sorting are
not contributing to the tendency of wage rates to rise with tenure. In fact,
the data support the substantive importance of sorting as a contributor to
wage and productivity growth with tenure. Also, they may not be inconsistent

with Medoff and Abraham's findings since they relate to only the first year on
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a job and are for a sample of establishments whose size (the geometric mean is
16 employeés) is considerably below that of the firms studied by Medoff and
Abraham. '

The purpose of this study is to generalize the theory of on—-the~job
training to include sorting phenomena and to test the predictions of the
theory regarding the relative growth rates of wages and productivity net of
training costs early in a worker's tenure against the predictions of principal
agent theor§ and of models in which gelf-selection is based on propensities to
quit. One of the important overall implications of the theory discussed next
is that because of the specificity of the match and differential access to
loans at low rates of interest the rate of wage growth will typically be below
the rate of growth of productivity net of training costs early in the worker's
tenure (i.e., wage and productivity growth follows the pattern graphed in
figure 3-1 or 3-4).

The format for the vemainder of the chapter ig as follows. ~Data” de-
scribes the data set used'to test the predictions of the theory. Competing
theories are then tested in "Results" by constructing estimates of the growth
rates of wages and productivity net of training costs and tabulating by the
degree of generality of the training. These tests provide support for the
theory developed earlier in the chapter. "Are Private Decisions about On-
the-job Training Socially Optimal?” .explores the reasons for discrepancies
betw2en social and private rates of return to on-the-job training and develops

the policy implications of tne research.

3.2 Theory

(& nontechrnical summary of the Theory's predictions appears at the end of this
sectione)

Model with Stochastic Quits and Dicmigsal

The firm's training level and wage profile will be analyzed in a simple
two period model. Training {s assumed to produce two types of skills: gen-
eral skills (g) that are useful at other firms and specific skills (h) that
are productive only at the firm providing training. The cost of the training
C(g,h) is incurred in the first pertod and the beneiits are recelved in the

second period.
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There are two random elements in the model. The first element is the
wage of fer that competing employers make to the worker at the beginning of
the second period; the second element is the worker's productivity during the

second period in the firm after the training is completed. It is assumed that

wages and productivities in the two periods are as follows:

Worker's ~ Wage

Productivity Offer
First period at the firm P T wi
Second period at the fim P+gthi€g - wl
Second period at other firms wi(g)+e

_yhere

P is the worker's productivity without training,
g 1is the increment in productivity due to general training,

h is the increment in productivity at the fizm due to specific
training, )

. € is the random factor in productivity in this firm which capture
the quality of the match at the training firm,

wl, w2 are first and second period wages at the fimm,

w3(g)4e is the wage offer from other employers which depends on the
amount of general skill and the random factor which measures the
quality of the firm-worker match at the alternative firm.

At the end of the first period the worker will quit if the akgernative
wage (w3(g)+aj exceeds the firm's second period wage (wz)- The worker,

uot the employer, learns about ¢ at the end of the first period.

The firm providing tne training knows the worker's productivity in this
firm (P+gthtey) by the end of the first period. If the worker's productiv-
ity is less than the second period yage, the firm will dismiss the worker. The
random factor €, is a measure of the quality of the flrm-worker match ag the

current firm. ' ' £? .

There are four possible combinations of worker-firm decisions at the end

of first period. ,

Worke//_ Firm ‘ Result

Stﬁ§/ Keep Retention
Stay Di smigs Separation
Quit Keep Separation
Quit Dismiss Separation

96

67



| offers a wage package, (wl,wz), that is, based on the prior Knowledge of

.
I - .y
y : —
: .

At the beginning of the first period neither the worker nor the firm know

" the worker's exact’ productivity in this fimm and in other firms. The fim

;he worker's productivity and the ‘nature of uncertainties involved (i.e.,"

p.d.f. of €, andE:) In the firet ‘period, the firm,invests in the training
of the worker, taking into accaunt the possible ‘loss due to separation in the
following period. Training investment takes two forms: investment in firm-
specific skills and general skills. General training incredses the wage that
the worker can obtain in alternative employment as well as his or her produc~
tivity in this fixm, while specific training does not affect his productivity
outside the firm.® Workers accept the job offer from this firm if the wage
package and training plan. are gengrous enough to attract workers in a competi-

tive labor market. In thelr decision workers take into accuunt the possible\

gains or losses from a voluntary or involuntary separation. Jt is assumed
that the worker and the firm have the same_pripr distr%butions on the uncer-
tainties surrounding the worker's productivity in this fivm and worker's’
income opportunity outside the firm in the’ second period. Further, it is
assumed that both firm and’ worker are neutral risk. At the end of the first

pericd, the workez learns what wage heé or she can get in-the second period at

‘other firms.. This real wage is affected by the amount of general training

perceived by other employers aud the cost involved in making the. transition. .
i

1f the wage offer” from the other firm (net of transition cost).is higher than

the‘firm's'wage.(wz), the worker will quit. Byvthe end of the first period,

the firm knows the worker's productivity in the second period.

.- : .
The firm's objective is to maximize the discounted sum of profit frolm two

periods by choosing wage rates in two periods, w! -and w2 and an amount of

L

genersl training, g, and specific training, h, subject to the conh%raint that

%
the wage offer and .the amount of training are generous enough to attract new

hires in a competitive labor market. . The firm's expected  profit maximization

oblem whene and £, are independent is written as=-

(1) Max P - C(g,h) = wl + D.[Pr(S) Pr(K)(P+g+h+E(s°|K))—w2]

g, h, w1 w2 -
_ -

Subject to the constraint
]

(2) RS wl + Db[Pr(S)Pr(K)w2 + (1—Pr(K))w3 + (l-Pr(a))Pr(K)(w2+E(elQ))]
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. where

E(eolK)ois the expected value of Eo given that the firm wishes to
keep the worker, \ . K

. E(eIQ) is the conditiﬁnal expectation. of s given that the wcrker quits
) . - the fim’ ‘

. . Dy and Dy ‘are the discount ‘factor of the firm and worker, resgpectively

*Pr(S) is the prior probability the worker-is willing to stay with the
; firm
~ L

Pr(K) is the prior probability the firm.is willing to keep the worker,
R 1s the lewg} of expected utility ‘the worker can attain in the'

~ competitive labor market. . oD ‘.
R The probability of a worker wishing to stay in the firm, Pr(S), is
0 3) Pr(S) = Pr(wi(g)te 2 w2) = Pr(ez wz-w3(g)) , .
| . = 1=F(w2-w3(g)) . '
where : LT )
i is thé cumulative density function (c.d £.) of €& ° . o
hlso Pr(K) is written as~- ,
4 o /
(4) Pr(K) = Pr(P+gthte, 2 w2) ,
= Pr(€, 2 wz-P-g—h) C '
g = 1.- IO(w -P-g-h)'
where ' - .0
! is the c.d.f. of €,. -
oy

Denoting- the probability density function (p d. f ) of & and 3,4 by
¢ and ¢,, the first order condition for the second period wage is

written as—-

(5) 0 = Da[¢*Pr(K)Dg = Pr(s)Pr(K)] + Dp[Pr(S)Pr(K) = ¢o0k]

where ‘ . : “ ~
Dy and Gy are defined as
« Dy = P+gthE(gy|K)-w > O,

Gk = Pr(S)wi+(1-Pr(s)) (wI+E(e|Q))-w3 > 0.
Dk is the firm's expected profit on workers who want to stay and it wants to

keep. 'Alternatively, it may be'intrepreted'os the guasi-rent the firm re-

ceives ‘in the second period on the workers they keep.

" Gy 1s the. gain the worker receives from not being dismissed. Gk can be
incerpreted as the expected wage if kept, Pr(S)w2+(1-Pr(S))(w3+E(€|QF$;
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minus the expected wage if dismissed, w3, or alternatively the quasi-rent
received by workers who ave Xept e g sevond periad. o ’

. . . '

~ The first order conditions for general and specific training (g aud h) |

are giver. by (6) and (7). °

(6) Cg = DglPr(S)PE(K) - pw3Pr (K)Dy] + Dy [ (1-Pr(K)Pr(s))wd + ¢oOkl .7
_where | . ' | . b 4 S
" Cg = 30/2, wj = aw/a8, Coe
. (7) Cp = Da'Pr(S)Pr(K) + DpdoGk . | -
where o ' | )
G = 3¢/3h. ¢ ‘

Also the 9pt§ma1 wage in rhe first period, wr, ig determined so that the conf
straint (3) is binding. ' )

(8) R.= wl + Dy [Pr(s)Pr(K)w? + (1-Pr(K))w3 + (1-.Pr(S)'Pr(K)(W3+E(ErQ))1

The first order conditions-=-(5), (65, (7), and (8)%-charact:rize the
optimal wage and training package the firm will offer. In what foquwp,.the

. ¢

economic implications of these conditions are.examined.
-

4

Choosing the Wage Structure
The understanding of ‘what determines w2 wili be aided by ‘specifying the

income Opportuhity outside .the firm, w3(g) + €, in more detail. *We write
' w3(g) in the following form: ' .

"(9) wi(g) =P +§-T

where P is the productivity of a workér who does nct tecieve general training
in the first period, g {g the increment of the wage pffer due to general
training, and T is the transition cost. Employené us: ihe interview and the
reputation ‘of the previous employer to predict the trye value of the general
training. The estiﬁate by other employers of the productivity gain due to the

original tirm's general training is 8.

Other potential employers cannot observe the exacrt amount of human capi-

tal that is produced by the training.2 The signal that provides {nformation

rs

on the level of training contains a good deal of noise. Denoting the sigﬂal
4

othér employers receive by_é, the following relation is assumed:
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A

{ g=g + v}'v is a noise independent o{ - 38 “ . x.
Other £1irms predict’the true level of general skill using the priar
expeetation of g and the signal g. When the prior distributions of gand v .

are normal _the. posterior expectation ot g is \ \\\:
‘g = E(glJ) + b(g-E(glJ)) = Ii(glI) + b[g-E(g|J)] + bv : s

where E(glJ) is the other firm's prior expectation of general human capital of
the particular class of job seekers, given information set J. J represents )
the worker's characteristihs Visible to the prospective employer, such as;_

occupafion, industry, and firm size of previous job and: background character-

istics Of the individual, and b 1s given by | o | -
b = var(gﬁlJ) . - | -
. var(glJ)+var(v) <1 N A '

/ ! o ; o

where , var(glJ) 1is the condftionafivarianceug?'g given J (Leamer, 1978, PP.
51-55). This implies that a unit increase of general skill resles,inqeess

than proportional increases in other firms' wage offers. '

4
A [}

Substituting (9) into the first order condition for w2, and after rear-
+

ranging lerms,‘tﬁe optimum wage rate in the éecond period is written as

fOllQWs& '
(10) w2 = [P+hig+E(e,IK)] - -8 [T+E(e,IK) + (h+g-g) - E(EIS)] - (D,-Dy) Pr?EB
_ 1+6 : D, (1+6)4
where, i ' o ‘ T
6 = Db . é Pr(S) ! MY

B, ~3 TPr(x)

“\‘land E(elS) is the conditional expectation of € given the worker wishes to
stay in the £1rm.

L4

Equation (10) implies that the expectéd érofit from the worker staying with
the firm is positive. %&nce in the lizfjgun equilibrium, competition among
firms brings the expected profit of th& fjirm to zero, the wage rate in the
first period must Be‘higher than the worker's productivity net of rraining
cost by a compensetiné amount. Thus our model predicts that in the early :
stage of employment, prodnctivi;y net of trdining cost -grows faster rﬁan dﬁge
rate. The firm's net profit is negative in tne investment period, but the

loss 1is compensated ‘for in the second period when the firm receives the return ‘?

100

from human capital investment.
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rker P+gbh+£(€olx), less the second and:third terms in 110)w The
. term indicates that given the value of 0, the factors that reduce the

second perjod wage offer (and alsd’raise the firm's first period‘hage offer),

.

° transition cost (T); : ‘ . I

L3

'} difference between a worker's .true general human capital (g) and
other employer's perceptien of his general human’ capital g. This
could be positive or negativewdepending upon whether the, firm pro-
. vides uwore or less general training than is average for that ?eeupa-w—‘
" tion and. industry, and

LN »

e average unattractiveness of aiternative employment to the worker who

wants to stay, ( -E(Els)) .

[ "

The expression in brackets is the difference (for those workers who are kept

and want to stay) between the worker's productivity in the firm, P+§¥h+E(e°]Kj..

and the.worker s income on- "his or hér next best alternative, P+g—T+E(e|S)

Anything that raises productivity in the firm | but does noét raise it
outside the firm, will raise the second period wage at the firm. The wage
increase is smaller than the rise in productivity so the firm's profic on the

worker in the second ‘period goes up. The two factors that will produce this .

.
[]

effect are-- .- .

e specific human capital (h); and : .
e expected gain from having  the option cf dismissing less productive
workersy (E(EO\K)) . L -

-

‘ % . . .
Also, other things being equal, the second period wage offer declines if 6/146

e

is large. A factor that makes ©/(1+8) large ig-- | - ° . )

. Y
e the second period wage has a larger proportionate impact on the
probability the employer will keep the trained worker than it has on
the probability the worker will want to stay. a

The third term of (10) reflects the fact that the model is characterizing
wage and training contracts at firms that face an: infinitely elastic supply of
.new hires but a less than infinitely elastic supply of trained labor. New
hires take second period wages into account when evaluating the firu's job
of fer. Consequently, the decline in the elasticity of labor supply with the
worker's tenure influences the wage structure ‘only when the firm and its work-

ers-have different rates of time .preference. Workers typically have hygher

oW
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rates of time preferend& (L.e., lower discount factors) than fifﬁs.‘ Subsi:
dized student loans are not available for financing investments in on-the-job
training. Without collateral' banks will not lend money for this purpose.
Even with collateral the loan will be at an interest rate that exceeds the
interestgrates charged bueinesses by ‘a considerable amount . In addition
workers are more likely than firms to face a higher marginal tax rate in the

second period than in the first period. ‘These two factors result in firms

being more willing than workers to trade off future earnings for present earn-

ings. The compensation packages that result reflect the worker's preference
for compensation now rather than later. Thus, the third term of (10) implies
that the firm's second period wage offer will be reduced and the first perfod

wage increased to the eXtent that—- .
/ ‘o .
e The firm's discount fadtor ie larger than yhe worker's discount

factor, Dg=Dy>0, and ' ) .
) v

. B
e, the prOportionate response of the proportionistaying (Q/Pr@S)) to
the firm's ‘second period wage is small' (e.g., the labor supply,

elasticites of trainéd workers are low).

.
‘ -
¢ .

~ .

Choosing the Level of Training

The f.o0.c. for specific capital (7), says that the marginal cost of in-
;estment in specific capital is equated to. the marginal discounted revenue to
the firm-~the discount factor times the’ retention rate times one dollar
(DaPr(S)Pr(K)) plus the discounted margithal benefit to the worker of the

specific training. Beénefit of specific training to the worker is captured by

the second term'of (7). The increased: productivity makes the firm less. likely.
to dismiss the worker. This efféct is captured by ¢° In (7), éb‘is multipli-

ed by Gk--the benefit the worker receiJEi;égom not being dismiased.

The first order condition for gemeral training,. (6), characterizes the

,optimal amount of general training. The marginal cost of general training is -

» equated to the distounted marginal revenue to the firm plus the discounted

marginal benefit to the worker.,
training has two elenents. The first element is the marginal product of a
dvllar of expenditure‘on general training for the workers who are going to
scay with the firm (Pr(S)Pr(K)).’ The:second element measures the lo-s th%:
firm is 1likély to experience because, with given wz, quit rates yill rise.
[ N
102 |
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The higher level of general skill implies better alternative income oppor- P i

tunities for the’ yorker. For a given secorid period wage, quits will rise by

<

'¢wg Per quig, the loss the -firm experiences is Pr(K)Dy=-the proBability
the firm wants to keep the worker times the quasi~mwent received by the firm

. : )
from those woggers it keeps.

The marginal benefit of general training to. the worker also has two ele-
ments. The, first element is tliat, if the worker is leaving the firu (volun—
* tarily or involuntarfly) ggneral training increases the, wage offer in other

employment. The second element reflects the fact that the increased produc{
) tivitf“ﬁakes the firm luss likely to diumiss the worker. This benefits dhe . .
worker, and the &mount of the benefit 1is Gk. The worker benefit of reduced )
risks of dismissal roughly offsets the loss the employer exp:jfences from the
3

quits that are induced by the rise in other firmg' wage dffers. ¢

-

Substituting the first order conditions for w2 and b= W% and rearranging: ’
terms, the condition, describing the equilibrium level of general human capital

i this: " o S ; /

"(11) Cg =D Pr(S)Pr(K)(l -b) + Db + Dyfl —b)dock. \ .

1£ other firms fully perceive the quality of training provided by the firm - N
, .

b=l), the condition ‘reduces to setting the marginal cost of.training (Cg)
equal to Db,.the worker's discount factor. If other firms cannot perceive _ o
different¥als in training ‘quality (b = 0), the cendition becomes identical to

.
¢ . .

t?pt gor sbecific human capital.

The inability of‘pther firmse vo P rceive all of the firh-to-firm varia-
‘tiohs in tﬁg)smount of general human capital has the effect of dividing the
marginal returns to general human capital into two parts. The share of the
total return that the worker is assured of getting, whether or not he or¥she
stays at the firm (b), is 'discounted b/ the worker's rate of time preference.
The share that is per?eived only hy the firm that provides~fhe training (1-b) *
is depreciated by the retention rate and discounted by the employer's inter-
mal rate of returns Equation (11) implies that investment in gemeral OJT in- s
creases with the firm' 8 and the worker!s discount factor (Dg and Dy) and the
retention rate, and decreases with.its marginal cost. Because turnover rates:

of new hires are rather high, we expect that D Pr(S)Pr(K) +,Dg¢obk < Db’“

@ﬁ%@ 1f so, .an increase "in the quality of the signals available to ccher firms will
A J

increase investment in gederal OJI. . . *

0"% -
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. The thﬁory or the dete{minants of on-the&job traininé'and rhe time pat- . 3
tern of compensation makes the following aséumptions about the environment‘ e :

° OJT ‘develops two distifct typea of skills, general andquecific
. which are préduced jointly. . B

Y

® The training firm can accurately measure the amount of general
training received by its worker, but other firms cannot.

“® WOrkere’are not able to borrow money- at as attractive ‘rates of
. . - interest as their employers, (consequently, they make choices

Con .betweén alternative job dpportunities placing a very high value on . .
receiving compensation now rather thap later).

e ‘The compeneation offered by ‘8 firm has a bigger effect on job : T
i - geeker's decisions to take a job than on whether to quit a Job at ' :
v v ‘ a latﬁr time. o , | . ‘;

L ]
&

When these aasumptfons about the environment in which training and compensa-

tion are determined areacombined with a model of a competitive labor market,
L Y
we get the following predicfions about the time pattern of compensation, ‘ '
° Employers bid for new emplayees by offering front loaded compensa~ <
tion. packages. (Compensation packages like thosg depicted in 3-1 °
or 3-4.) Since most workers have a stronger desire ‘to have a dol- A
‘lar now rather than later than their employer, th firm in effect; .
uses its borrowing power to offer new empleyees a wage package ]
L which payg in_advance of performance. Moving allowances are ahgjr‘\;;‘.
* clear example of this phenomenon but the same- thing is also accom- )
plished by offering higher starting wages ‘and raising wages with
. .. tenure by less than the rise in prodictivity net of tralning
. costs.’ "The tendency of firms to front load compensation is great-
- est when quit rates are not very responsive to the second period
v wage and when there is a big difference between the worker's and
the employers ability to borrow.
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e Compensatfon tends to be front loaded if the people who stay at a
firm tend to find that the attractiveness of alternative jobs
falls with tenure on the current job. The factors that have, this ;
effect are costs of job search or job changing, an underestimate
, by other employers of the amount of general training receiVed, and
- . the tendency of tho with better alternativeg or the greateet
‘ dissatisfaction with their gurrent job to leabde and of those with {,

v less attractive alternatives and greater satisfaction with their
. current job td stay.

e Front loading of compensation 1s greater when the second pejﬁ%d
- yage has a greater proportionate impact on the probability
‘employer will keep a worker tham it has on the probability the .+
. worker will want to stay (i.e., choose not to quit).

! o™ . ' 4 .

‘ o o : 75 ‘104- .o




SERTIRENR S T ) &;s'-:;—';-;.'».;f(.:?_;n;,\:;{.g;;;\::.;:‘ ’.‘,ﬁ'(x"f_i‘?{ﬁ%‘g?‘-};‘fs:???é:}?;;:; : '\'i’; \ N &
" T v &'ﬂ" ’

. . I

R
Reon

N Y . g:«

: P - ' A . R
‘ ° Apything,&héf raises. productivity in the firm but does‘'not raise «
. it odfdide the firm will raise the wage in the second period but v
‘ ot by as much as productivity at the firm increases. Two factors ,
U ~~"i that will produce this effect are training that is specific to the °* -
. needs of the employer (and not useful to other employers) and the ;
i ’ ability of the firm to fire the leadst productive emplo*ges. Here B
again the result 1g a front loaded wage package.: Lo ' ' e
. : T T 4 .
‘ . ¢ General training which raisegq_prodictivity e&ually both in and out
— ) ‘of the firm results in-wages rising along with the rise in.produc- '
S ' tivity net of trairing costs as in figure 3-2. 'Post-training wage 7
= rates will-have to be higher and st3r€1ng wage rates will conse- > -
. qggnb;y be lower., : _ - '

rs .«
) :

* .
] . -

-
Pl “ .
¢ I B ~

. . . .
'The Consequences of a Front Loaded Compengation Package : K
13N # i f) - ’j ¢ : . ' ?
"g, . . N . . . ‘ . - ] .

Y A front loaded compensation package means that at first the firm }s in- K

'vesting mote iq‘training and in learning about the new emploxee"é,productiv- > )
ity. Later in the worker's tenure these, investment pay off and the employee's
output exceeds the wages paid.  If'tbe-wdxker quits before the return fro;'the o 1
investment, is recouped, :hé)employer iéées ﬁoney on the ﬁf;e. As a result,.‘;’ ' 1
empyloyers offering front'lqaded comﬁénsqfion packages will tend to give hiring ;
PinfEty'FO Job applicants who aré'not iikg}y to quit. An emplqyer whoge ﬁagi ' _,;
structure closely tracks ghe'ayerage increase in the product}wity of new enm-
ployees/;ill tend .to giye/hiriﬁé priority to job applicants who;took like fast
learners. While frontfygadi?”qupensatian,causes the f#rm to try to select

» employees who will not quit, it tends to increase the propens;ty'of those it

' does hire to huit. It is “bE,chfat whé;her the result will be higher or lower -
quit, rates. ﬁhich.of these two inﬁ}uencgs is-more pqyerful depends on,ﬁhich

of'thé facg%ré mpntiqned-i& cqgsingéﬁ&s‘cgmgensation package to be front .

" loaded. -+ LT - _ : J
o The theory predicts thdt even ‘when training is entirgly general most com- .
-pgésation packages will be f;ént loaded during the first~coup1e of years on
Ehe Jjob ér in other gords thg£ Qage rates will ris?cpote slowly than produc- )
tivity net of training costs. 3 ¢ , :
. _ . ) |

Thé Traidigg!geéision N .

The theory also makes some important predictions about the determinants
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of investment in on-~the-job training:
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S) employer~provided general training as they are for attending

Vi At sie
. . : g
N\ . LI
o3

® Firms and workers will invest more in general and/or specific OJT
‘yhen interest rates are low, when tax rates on the returns to the
. investments are low, when sepagation rates are low, when:other
employete recognize the value of improvements in the quality of a .
~ firms training and when costs of tnaining investment are deduc-
table in the year incurred and the tax rates during the year of
the' investment are high.

> o]
e Decisions about the provision of specific human capital depend
upon the tax rates faced by the firm and the interest rate, the '
firm must pay to borrow money. The fact that the costs a:E
benefits of specific human capital investments are shared- does ot
an that decision making about the amaunt of specific training is
shared. The interest rate the employee must pay to borrow money .
and his tax situation does not affect the decision.

¢ When general OJT is perceived accurately by all potential employ-
ers, the worker must finance all itk costs and 1t is the interest

“' tates and tax rates faced by the worRef\that determines whether
the investment is undertaken. The impack 6f these factors on the
,level of general training is similar to their impact on a young
"person' s decision to remin in school. ' The primary difference is’
that generous low interest loane are not available to finance

institutions of postsecondary education. , éﬁ?

. When the quality of general OJT provided by an employer is'not
" accurately perceéived by other potential employers, the costs and
benefits of the training are shared between employer and employee.
"Decision making  authority over its level is also shared. The
level of investment is influénced by the rates of interest and
taxation faced by both the empioyer and the employee.

.
e . 14

~ . s . ~

- .'3.3 Data

An employer survey sponsored By-the National Institute of Education and -
the National Center for Research in Vocational Education conducted between ’
February and June 1982 provides the basis for analyzing the size and character
of on-the-job training and testing the theory developed in part two. The
survey reprerented the second wave of a two-wave longitudinal survey of em-
ployers from selected geographic areas across the country. The first wave,
not utilized in this study, was funded by the'U.S. Department of Labor to
collect data on ared labor market effects of its Employment OpportgnitybPilot
Project (EOPP), The survey encompassed 10 EOPP pllot sites and‘lé‘comparison
sites selected for their similarity to the pilot site. The survey design
ébecified a strateg§ of oversampling firms with a relatively high-proporfion

of low wage workers. The second wave made an attempt to interview all of the

resoondents Ts the first wave surveygxiAbout 70 percent of the original
! vey&y
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‘fespondents completed surveys for the second wave. The data collected by this
gecond wave survey on the circumstances sutrrounding a recently hired worker
are more extensive than those available in the first wave, or in any other

data st known to the authors. . : ' ' e

“In the bulk of the sample the respondent was the owner/managrr of the
establishment. In large organizations, the primary respondent was the person
in charge of hiring, - enerally the personnel officer. When the\primary res-
pondent was unable to answer a question, he or she was asked if someone else
in the organization would have the information and that part of the interview

— was completed with this other official. Other respondents were. controllers,

‘ wage and salary administfators, and line supervisors (for questions about a
particular recent hire). A copy of the questionnaire as well as other related
informatfbn is available od?request from the authors. Each employer surveyed

was asked about the tralning provided to the, last employee:hired prior to . g‘;.
August 1981. A total of 447- employers responded that they had hired a new {

E employee but did not have complete information on the hiring and training \
' process, and, therefore, did not complete this part of the interview. The .
2,264 employers who provided answers to a geries of quer:ions concerning the
o last person-hired make up’ the sample of employers whose hiring activity is to

! ¢ be examined. 5 ' : ¢

. Quescdons were asked about the‘zecent hire's current and gtarting hourly
wage rates and an average rate paid to workers with 2 years'of experiemge.
1f the respondent could not. report hourly rates, he or she was asked what the
monthly.salary was and how many hours the individual worked per week; an
hourly wage was calculated by dividing the salary by number ‘of hours worked
per month (4.33 times the hours worked per week). Since the starting rate
reported in the interview is a nominal'wsge, its level will depend on the
general wage level at the time the individual was first hired. Consequently,
when the st&&ting wage is a dependent variable, the time since the person was

hired must be controlled.

Data were obtained on the amount of tine that is devoted to training new
employees during their first 3 monthse Separate questions were asked about
training hours spent in formal training, informal training by management, in-

‘forhal training by co—workers, and watching others do the job (see questions

-
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206 271-280 in appendix C) 6 For the sample of firms and jobs, the means
for the typical worker were as follows. ' .

WAtching others- do thé 4ob--47.3 hours
Formal -training programs--10.7 hours

Informal training by management-*51.0 hours
Informal training'by co-workers--24 2 hours

o
°
°
°
A, ttaining time 1ndex was constructed that valued and then combined the

time invested in training activities during the first 3 months on' the job. The

management staff members who provided formal and informal training were as-

sumed to be paid'l 5 times the wage of a co-worker and the trainee's time was -

valued as equal to 0.8 hour' of co~worker training time. When 3upetvisora
and co-workers are giving informal training to a new employee,,the trainee
1g alwost invariably involved directly in a productlon activity. Employers
report that for 1n£orﬁal training, the trainges are typically as productive”
while being trained as they are when working'tlone. Consequently, informgl
traiaing is qssumed to involve only the investment of*the traine;‘s time. The
training time index is equal toA~}8 times the hours spent . watching others do
the job plus 1.8 ;iﬁes the hours in forma17 training plus 1.5 times the
hours in training by managemenL plus hours 1n training by co—workers.a\ The
erlthmetic mean of thishindex is 124 hours, 1aplying that the value of the
tlﬁe 1n§ested in t:ainln& a typical new employee in the first 3 months. is

about 23 percent of theloutpqt that a co-worker would produce in 3 months.

The survey asked the emplpyer (or in larger firms the immediate super-

" visor) to report on the produccivity of the typical 1ndiv1dual hired in the

‘job (see questions 282 and 283 in appendix A) after 2 weeks, 12 weeks, andat
the ‘end of 2 years'at the firm.gl The mean values of these indexes of
reported productivity were as follows: .

e First 2 weeks-=49.0 - , : ¢
e Next 10 weeks--64.6 - - ¥
o After 2 years--8l.4
In most of the work to ﬂgllow, it is‘assumed that these productivity_

indexes are proportional transformaﬁhgns of true ‘productivity plus a random

‘error.10 This makes it ‘possible to combine the estimates of time 1nbest*

megts id training with tﬁgee productivity estimates to produce estimates of
productivity net’cf trairing casts of each new hire during the first 3 montha
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of employment. The assumption that these productivity indexes are a propor-
| tional transforuation of true product wﬂ'y plus & vandom errer s, of cousse,
. arbitrary.. Sensitivity to the main findings concerning this ansumpt ton will

be testéd .by- presentiug estimates of total ttaining costs that are based on 3
alternative assumptions: proportionate differences in productivity are in
,.fact 150 percent'of thosé reported, 50 percent of those reported and nonexis~

tent. The general formula for'these calculations is—-
- (12) NP-RPTP-CT+15*M'I‘I+M'P~F
¢ : . ‘ 52% 520 .
. . < .
where .

NP - productivity net of training cost df typical new hire

RP = relative productivity of new hire to productivity of typical worker
! : * with two years' tenure

FRODIY?  ©

"TF = time attempting to produce. The conservative calculation of train-
ing costs assumes TP = 520. Calculatiouns using liberal assumptions
assumes TP = 520 - TW - TF.

‘ PROD2 = reported productivity of typical new hire during the first 2 weeks

PROD312 = reported productivity of typical hire during the next 10 weeks

PRODTYP = reported productivity of typﬁ:al workex in same job with 2 years'
tenure ' g .

™ = time watching others over first.3 mpnths
TF = time spent in formal training over first\3\m0nths

" ¢T = co-worker time spent training, new hire informaIly\over first
3 months

T1,(MIF) = management time spent training new hires informally (formally)
over first 3 months.

3.4 Results

1 %he theor; Jeveloped in section 2 predicts that even when training is
entirely general, wage rates will rise morc slowly than productivity net of
training costs. 7This outcome is predicted whenever workers poor access to
loans at reasonable rates of interest than firms (i.e., worker's preference
for a dollar now rather than 5 years from now is much greater than that of
employers), and/or whenever there are other sources of specificity besider
gspecific training such as costs of transfer or the impacts of selective
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retention. - This prediction contrasts with the predictions of Becker's theory.

of general human capital, Lazear's agency model, Jovanovic's sorting model,
and Salop and Salop s self selection model. These models atl ptvdl.l t heet
whea training 1s general thet wage cafes with eise ¥t & rate ot g ~

above the rate of growth of productivity net of training cost. Data on
training, reported productivity, and wage rates during the first 2 years of
tenure on & job from a sample of 1,493 recently hired workess will be used to
test these competing'theories. In order to minimize problems of recall and of
adjusting actual starting wage rates for inflag}on since the date of hire, the
sample was limited to jobs of new employees who were hired after July 1, 1980
(e.g., less than 24 months prior to the interview). '

Employers were asked "How many of the skills learned by new employees 1n
this job are useful outside of this company?” Fifty-nine percent responded
"almost all,” 13 percent responded "most,” and only 7.5 perceat answered |
“almost none."” This question provides us with'an 1ndependentfdirect measﬁre
of the generality of the training provided by a firm. It allows us to test
our hypotheses about relative rates of growth of wage rates and trainingjin a
sample of jobs that require highly general skills. The employers were next
asked how many other local firms made use of the genera] skills- that were
developed in their training. This question allows a further refinement of our
classification of jobs. .The jobs that offer the most general skill training
are defined to be those reported to have "almost all” of their skills useful
at other firms and 16 or more other firms in the local labor market that in
fact use these skills. Data for these jobs are precented in the first column
of table 3-1. The second column presents data for che jobs where almost all’
of the training was useful in other firms, but here the number of such firms
in the localitv was small enough (below 16) to suggest that emploibrs night
have some monOpsony power-. The groupings for the other three columns are
based only on the generality of the skills taught without regard to the size

of the local qarket for these skills.
4

The firet two rows of ' the table present mean ratins ef starting to cur-
rent or second year wage rates. Since the starting wage is a wage paid about
a year previous to the interview, after adjusting tor inflation, only 8 or 9
percent of the 16 percent increase reflects wage prpgression with tenure.
Wage increases are eimilar in all of the jobs with some generality in their
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o -, ) P
( TRAINING, WAGES, AND PRODUCTIVITY OF TYPICAL NEW eMPLOYEES BY
) GENERALITY OF SKILLS TAUGHT /
) Number of Skills Useful'Outside This Company
: Almost All -~ ' ,
& 6T 16. LT 16
- other other ¢ :
. L firms.  flrms Most Some Almost None
Wage Rates ) ' '
Ratlo starting/2 years (typicai) 86 85 83 .83 .93
Ratlo starting/curreft (actual) ) <488 89 .68 88 .90
Hours Spent In Spectfic Training ' X ’ . '
‘rrr'wg’—r_ﬂlﬂ'ﬂa-ﬁ__cv ®s TN FIrs n¥hs ‘ e -
Watching others do the Job, . 49,0 509 48.1 46.3 27.6
Formal tralning programs ' 9.6 9.3 ° '6:3 10.0 1.9
Inforizal fralning by management 51.9 558 58.1 " 53.8 41.0
. Informal training by coworker's . 25,6 2649 25.2 22.7 2741
tnvestment In tralning time ' 147.1 15645 148.9 147.3 118.0
Weeks to become fully trained 7.8 8.3 7.9 5.8 . 4.8
Reported Productivity . '
Ratio first 2 weeks to-2 years 60 59 .58 60 64
Ratio next 10 weeks’ to 2 Year’; .79 .79 .78 «81 83
Ratlc of Productivity Net of Tralning Costs
In Flrst 3 Months to Productivity Bf a
2 Worker with 2 Years Tenure . .
Liberal assumptions r 46 W44 44 47 55 .
RP (true) = 0 R .72 .70 o7 .72 1
Conservative assumptions v .
RP (frua) = RP (meas) | 55 53 .52 .56 .62
RP (true) = «5 RP (meas) Y .66 <66 .68 72
RP (truef = 1.5 RP (meas) -42Q . «40 «38 44 . 52
Number of cases © 557 = 326 - 192 304 114

' Note: Sample Is |imited to jobs for someone hired less than 2 years earller and for which
all the necessary questlons om wage rates, training time, and productlvity were answered.
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training. The wage increase in jobs offering almost no training in skills
that are useful at other firms is much smaller and can probably be fully
accoynted for.by inflation. The lack of any wage progression with tenure in
these Jjobs suggéste that employers pay for and receive almost ali the benefits

~

of specific training.

Tu> secWnd panel of table 3-1 reports answers to questioas about the
number of hours devoted to four distinct Eraining activities. Training for
jobs with the most Jeneral training and many local competitors irvolves an ‘

_averagé of 49 hours watching others do tﬁe job, 9.6 hours in formal training,
52 hours in*informal training by management, and 25.6 hours-in informal |
training by co~workers in the first 3 months. The time'dévoted to training
has a valie ejuivalent to 147 hours af an already trained co-worker's time.
As long as some of the skills taught are gemeral, the fequired training time
seems to be unrelated to the reported degree of generality. However, jobs
reported to teach almost no skills useful in other firms (i.e., have traxning
that is completely specific to the firm) require less Eraininsr-118 rather
than 147 hours in the first 3 months.

The final row in the panel Eeports the geometric mean of the answers to
the question "How many weeks does it take for a new employee hired for this
position to become fully trained ang,qgglifigg_lg_gg_gg_Ehv/has no previous
experience in ghis job, but has the necessary school-provided training.” Jobs
for which only some or almost none of the skills are useful in other firms

take an average of 5 or 6 weeks to learn.

This training seems to have the hoped for results Bf increasing the pro-
ductivity of the néw employees. - The third panel of  the table presents. ratios
of the reported producq}vity of new employees to the. reported productivity of
those with 2 years of tenure. During the first 2 weeks, the typical new em~
ployee at firms offering general training is reported to be only 59-60 percent
as productive as the typical worker with 2 years of tenure and experience.
During the next 10 weeks at the firm, the typical new employee's productivity
is reported to be 79 percent that of a worker with 2 years of'tenu;e. As one
would expect, the reﬁorted productivity of new employees increases more rapid-
ly in the first month or so tham it does later. The increase in the worker's

reported productivity seems to be-con derably greater than the 8 or 9 perceat
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¢+ increase in the worker's wage after accounqing for the inflation of scale wage
rates.ll This occurs despite the fact that the training is reported to be
alnost entirely general and there are many local firms that use the skills in-

question., \

kY

»~

The bottom panel. of table 3-1 presents estimates of.the ratio of pro-
ductivity net of training costs in the first 3 months of employment to the
productivity of a typical worker with 2 years of tenure in,the firm. The
sensitivity ofssthese estimates to the assumptions about the scaling.of the
productivity index can ‘be examined by comparing the rows. oar preferted esti-
mates, those calculated using" conservative assumptions, are in the third row.
of .the panel. The conservative estimate is obtained by subtracting the value

' of time expended by others--management and co-workers--from the estimate of
the new worker's productivity.l2 The liberal estimate of productivity net
of training costs assumes that the trainee produces no current output when re-

. ceiving formal training or watching others ‘do the work and, therefore, sub-

tracts the value of the trainee' 8 time devoted to formal training or watching ‘
others do the work from the previously described conservative estimate of
productivity net of tra ining costs.l3 The estimates are presented in the
first row of the bottom panel. The second row of the panel presents estimates
based on the extreme assumption.that productivity per. - hour engaged in a non~

. training activity does not increase during the first 2 years on the job at
all. Time fully devoted to training (i.e., the training time investment re-
ported in row 5 of the second panel divided by 520) 1is subtracted from 1 to
produce the estimate of the preductivity net of training cost ratio.

The fourth row of the panel presents estimates that are based on the as-=
sumption that the reports of productivity differences supplied by our respon-
dents exaggerate true proportionate differences in productivity by a factor of
two. The fifth row of’ the panel presents estimates that are based on the as-
sumption that proportionate differences in true productivity between new and
experienced workers are 50 percent greater than those reported. These two ’
rows aggregate time estimates and productivity differences using the conser- °
vative assumption that the lower productivity reported for new workers re-
flects in part the portion of their time that is devoted to formal training

and watching others do the work.
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The 1982 National .Center employer survey found that the time others spend
training ‘a new employee during his or her first 3 months has a value equal to
19 percent of the productivity of a worker with 2 years tenure. The survey
also found that the average new employee spends 11 percent of his or her time
in the first 3 months either watching others do the job or in a formal train-
ing program. The survey did not however, ask questions about the time de-
-voted to- training after the first 3 months on the" job. Consequently, the
ratios reported in the bottom panel compare reported productivity net of
training cost in the first 3 months to reported productivity at the end of
the second year. A calculation ‘of the ratio of productivity net of training
cqsts at these two points in time requires that the value of time devoted
to training be subtracted from the dehominator as well as the numerator. A
rough estimate of the correction nee&%d can be obtained by consulting a 1983

- National ‘Center survey.of-employers'that did ask about time devoted to train-
ing in the second yaar of employment (Hollenbeck and Smith, 1984). ‘It found
that in the second year on the job the proportion of time devoted to a full-
time training activity was about one half of the corresponding proportion of ¥
the £irst month.l4 This mearns that a rough estimate of the rate of growth
of productivity net of training costs can be obtainedvgy dividing the numbers °
in the bottom panel of table 3-1 by 0.905 when conservative aggregation as<
sumptions are being used and by 0.85 when liberal aggregation assumptions are

used.

Tests of .our central hypothesis--that productivity net of training costs
_rise more rapidly than compensation during the first 2 years in-a4 job even '
when the training is reported to be completely general--are presented in table
3-2. This involves testing the null-h&ppthesis, Hy, which states that -the
ratio of productivity net of training cost in the first 3 months to. productiv-
ity net of training cost at the end of 2 years, NPS/Nszr, is equal to or
greater than the ratio of hourly coumpensation at these 2 points in time,
\Wg/wayre The hypothesis is tested under three different maintained as-
sumptions about the validity of our measures of relative productivity, and
for two alternative assumptions about how to aggregate reports: of trainee
productivity and the time others devote to the new employee's trainiung. The
adﬁustments necessary to calculate estimates of the ratio of starting 2 year

productivity net of training costs were described in the previous paragraph.

: | . 114 | '

©a



84 ) . =
- n\% i .
» ¢ a . . ‘
. . . AN S
. ¢ . ‘ ’ . .
s . ) R TABLE 3-2 :
A . ) . ; : ”
*".r«TESTS OF THE hYPOTHESIS THAT PRODUCTIVITY NET OF TRAINING COSTS RISES = :
FASTER THAN WAGE RATES IN JOBS WITH GENERAL TRAINING AND MANY. COMPETITORS §
NPy =W -,08<0 - NPy -Wg - .03¢0. NPe = We +,02.¢0
| Hyie Wowr Vo o e WET Wy T Hyp Wy Wor -
¥ =TT —TRecent , ATT ~——TWecent - ATT N
Definitlon of NP Hires *  Hlres o Hires . Hlres Hlres 3y Hires
= - " . ] - ¢
" Liberal assquflons ' 18.8 _ 18.4 16.0 . . 152 . 13.2 " 12.0 ' g
-~ : Conservative assumptions 18.4  17.6 15:2 14.6 ’ . ~ 12,0 11.6 4 N
® RP(true) = .5 RP (measured)  12.1 - 12,2 82 ¢ " 86 : 4.3 5.0
RP(true) = 0 Tod 7.9 11 2.5 . NS CONS e
Number of cases 616 1Y) 676 557 ’ . 616 5517

Note: The hypothesis tests assume NP
positive, t=statistics would be even ﬁlghexf The ol

a year before the Interview, so 0.08 was added to W
yoars of tenure relse frin
.(0.08-0,10) should be added to the ws’“Zyr when testing the hypothesise.

/NPy &nd W /Mp o 8re lndependenf; i+ Is as more likely thelr covariance |s .
n titled Recent Hires uses statistics reported in table 3=1 and Is basad

on Jobs for which there was 8 hire less than 2 years ago. Ws Is the nominal <tarting wage of people who began work an avereage ot .
/Mo In the flrst 2 .columns. The 2 right=hand columns assume that 2) .
ge benetits enough to Incfeash the rate of growth of compensat fon. by 10 percent. This implles/rhat
- {0 L]
o
‘ O 7 -
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.row and’ column of table 3~-1. C. : ‘.
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. e . M
.
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. . . ’ ‘ o
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The estimate of the .relevant wage ratio,;ws/wgyr, wag obtained by addihg
0.08, the rate of growth.of adjusted hourly wages from the second.quarte; of
1981 to the second quarter of 1982, to tue wage ratio preSented in the first

4

The first 2 columns of table 3-=2 report\hypothesie,tests that are condi-
tional on the maintained assumption that the rate of growth of compensation
(i.e., wages piLus fringe henefits) ‘and wege rates ere equal,. . The next 2 -
columns of the teble are based ‘on a- maintained assymption that compensation '
typically rises 5 percent faster than wage rates during. the fi;et 2 Qears on a °
Job-15 The 2 columns on the fay right hand side of the table are based on a

maintained assumption that compensation typically rises 10 percent faster than

]

wage rates during the first 2 years on a job.. v .
2 - .

~
. The t-statistics reported in the table imply 3, decisive rejection of the

‘hypothesis that the rates of compensation for jobs reported to of fer complete-

ly general training rise at a rate‘that is equal to or greater than the rise
in productivity net of training costs. The finding that in the first 2 years
of tenyre compensation rises less rapidly than productivity net of training
costs {s quite robust. 1f compensation rises no more than 5 percent faster
than wage rates, the hypothesis is rejected even when we make the truly ex~ °
treme assumption that, although respondents report to the contrary, there is
no incfease in worker productivity in the first 2 years on a job. If compen=.’
satiod increases 10 percent faster than wage rates, the hypothesis is rejected
eveg;when it is assumed that the true increase in relative productivity with

tenure 18 only half of what was reported.by our respondents.

These results can be viewed as evidegce that in the first year or so on'a

e

job' the forces rending to cause wagee to gro% more slowly then‘productivity
net of training costs are stronger than those having the opposite effect.
This is true even when the training is reported to be éeneral.16 The forces
that tend to cause.sterting wage rates to be higher than productivity net of
training costs and therefore wage growth to be slower than the growth of |
productivity net of traihing costs are~-workers facing higher interest rates
when they borrow than firms and sources of job-worker match specificity such
as sorting, costs of transfer, gpecific training and extra general training

that is not recognized by others in the labor market. The forces that work in
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the opposite direction are the need to design wage structures to attract those
with low quit probabilities (Salop and Salopj 1976), and to reduce shirking _
(Lazeart/l981) * The ‘great deal of epecificity to job—worker matches ‘that is
impled by these results means that turnover-is extfemely costly for the o

worker, the firm and’soéiety. . - 8
. * L)

-
. L
- ‘ ¢

3.5 Are Private ﬁecisi%ns About 0n—The-Job Traini_§§Sociaily Optimal?

The nodels ‘developed in this chapter can be used to analyze the social

optimality of the amount of on~the-job training specified {in the employment

agreement. The socially -optimal amount of general ‘training is defined as the
amount that equates-the 2. sides of (13): L L . N
- et ,
(13)' Cg(g,h) = Dg = Societx 8 discount factor. .
‘ 1+l‘3 . ' *

An examination of - the cohdition determining ‘the level of general training
suggest; two reasons for expecting firms ‘and individuals to underinvest in
general ofi-the- job tra}ning. The first reason 1is -that some firm:to-firm vari<
tions in general training are not recognized by other employers. Lf ail dis-
count factors are the#same, denoting the retention rate, Pr(S) Pr(K), by R: and
dropping the:. second order effects (see appendix B) the cpndition determining

the level of general training becomes—— - é .

P o

(14) Cgla,h) - D -A-RA-DI. - & o

- The fact that the expression within the brackets is less than one implies
that the private payoff to trainirg is smaller than the social ‘payoff and
therefore that there is ungerinvestment in generaléﬂdT. Expressed as a pro-
portion, the discrepancy[b%%gggn the two is (1-R)*(l-b), the separation rate
times the errors in measurement bias in rewarding increases in general train—
ing. The discrepancy and, thererore, the tendency to undérinvest in general
training is “felated positively to the separatigf rate and related negatively
to the quality of the signals available to other firms for predicting the

" amount of general training received at the firm being modeled.

1

The second reason why investment in general on-the-job training is below

the eocial ‘optimum is that the workers who must invest in general 0JT typil-

cally demand much higher before-tax rates of return than soclety would demand.

{ .
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If general- training is fully pérceived by\bther firms, (b-i).-the equilibrigm :

level bf-éénerai «raining will equate thz individual's trade-off of future C e v

before tax dollars for present before tax dollaqa,‘Db. to the marginal cost. T _ 3

in .the first period of one before tax dollar of general human capital_ in the S
second - period, Cg(g.HQ. If_tax rates are part of ;“e model, the discount’ .

factor is ) . . : v ~ “ \ )

N “ ’ . \" ) - . e ’

Dy = 1 (1":2) © , % \ ' ¢ . ’2

(T¥rp(i-ty) - | LN

[+] .

where t; and tj are margipal tax rates in the first periodsand the"eecpnd' : T
period and rp is the individual's ratq of time preférence. A rise (fall) in '

Dy produces a rise, (fall) in training |investment.

Because of the progreééivenesd £ tt.. income tax ahd the individual's _ -_Qyj
pror access to credit._bb 1s almost certainly smaller than n;. the social "
discount factor. The costs of-0JT are expensed in the year, tliey areﬁincurred.
so, 1f all.individuals paid taxes evéry yigr and faced the same marginal tax )
rate every year, the tax system would have neutral effects ion 0JT}1ny§§tment.17 =
Howeyer, investments in OJT afe typically made at a time when the 1nd1;iaua1
has no tax liability oqﬁ% lower thén normal marginal tax .rate and tbé benefits . 3

are“{gceivgd‘when earnings and marginalﬁgax.lgtes are higher;,”Thie‘phenomenon‘

reduces the size of Dy: Secondly, the discount rates that individuals use

to calculate the present value of returns to OJT are conside:a%ly higher than %%

both the firm's internal réte of return and the social rate of discount. This

Ca

occurs because most young workers are unable to borrow to‘fipance inves tments
*in OJT and because those loans that are available (e.g., time puréhaee of a

car or an appliance) carry extremély high interest raﬁee. Go§ernmeni-guaran-
anteed and subsidize& loans are available for financing schobliné?but not for
financing on—the-job?training. T ' ’ ' R

1

When both these effects are operating, the expression that characterizes
the ratio of privaie to social rates og return for an investment in general ,

human capital iis=- _ ™ a
(15) Ratio private/social returns = (Da(l-b)R'+ Dypb) /Ds

, = R(1-b) (L+xg) (1=t3)  b(l+rg)(l-tp) :
- (T¥rg) (I=t]) + (TFry) (T-ep). |

-. \..\ : ’
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For specific'hdman'capitél, spcia; optimality is the lgvel-of training
that 94uateq the mgrginallcésc of specific training, Ch(g,h), to the.reten-

~ tion rigg_dividqd_bystha'socﬁal dié&ognt rate, R/l+rg. Private decision

naking resglté }ﬁ specific training investments that equate Ch(g,h) to .
K(l-tﬁ)?[(1+ra)(1-tﬁ)]. Thus, for specific human capital, the ratio of

private sdcial returns is=>°

R

(16) Ratio private/social returns = (1+ra)(1-t§)
' : (l+rg) (1-t])

) .

’

Since the firm typically oes not.cbncegtrate all its specific GJT investments
in one period and receive all the returns in aq&kher, the marginal tax rates
{n the first and second perigds»are not likely to be systematically different.

Firms that do not have good access to the capital market may have beforg, tax

internal rates of.:etufn that considerably exceed the social rate of Aiscount.

" This will cause such firms to underinvest in all forms of human and fhysical

ééhital. However, the firm's internal rate of{rgturn will typically be below
the discount rates being used by its newer employeas. For this
reasons, the disqupdncy between private and social returns is Zikely to be

smaller for specific training than for general training.

The assumption that many of the cbsts of producing generél and specific
ﬁrainiﬁg are joint implies that the marginal cost of a dollar of Specific
human capital depends upon the amount of general training and vice versa. If
thé cross partial of the cost function Chg 18 positive and almost the size
onghe.sécong partial, Cgg» the two forms of training ate close substitutes
and a distortion that causes underinvestment in general training will result
in extengive substitution of specific. £6r general training; If the cross
pa%;ial of the cost function, is negative, a distortion that causes underin-
veitment in general training will also reduce specific training. This means
that Aif workers and their employers are underinvesting in general OJT for ény
of‘the reasons cite& above—-high diacount'factor;, riaini'marginal tax rates,
lack of market perception of OJT 4gality—-£he firm's decisions about the
amount of specific training to undertaké yill qlso tend to be distorted as
well. There is no way of know;ng,'a priori whether the spiglovef diatortion
of the specific OJT decision will increase or decrease epeéific 0JT. Whaf

whdoep this discussion imply about the soc}al optimality of investment in

N
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" iavestwent 1in geégral training.
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gpecific OJT? Underinvestment in specific human capital is not as serious a

problem as uhperinvestment.in general human capital, so” stimulating specific
0JT has lower social priority than stimulating general 0J1. In agditién

.

successfully stimulating general OJT will tengﬁto reduce distortions of,
specific OJT.

* In summary, workers and ftfms tend to underinvest -in general fraining.

- .

This oceurs for four reasons--

e the worker's discount rate (the rate at which the' worker can
borrow and therefore tradeoff future consumption for current
consumption) is considerably higher than the social‘'discount rate’
(the interest rate 6n government bonds) ‘

95

e the tax rates faced by-the worger when ‘the returns to tﬁe invest-
‘ment are being received are typically higher than the tax rates. .
when the costs are being incurred ’

e other employers do not accurately perceive the.quality of the
general OJT received hy the worker and as result do not fully.

compensate th& trajped worker if he/she receives good training

¢ the minimum wage: If a minimum wage constraint is binding the RS

starting wage on a Job will have to be higher.than it would other-
wise-heve been and this increases the cost of training and thus

reduyces its amount. A second impact of the minimum' wage is that

.the higher starting wage it cauges is partially. comggnéated for by

a fall in the wage rate 1n_the post training period. This in-

creases the quit rate which-in. turn feduces the payoff to training

and therefore the amount of training.

.1f the interest rates fécing employers are higher than the sétial discount
rate there will also be underinvestment in specific training. The degree of

underinvestment in specific training is considerably smaller than the under-

-

From the point of view c¢f public policy, the most imﬁbrtant cogglusion

from our economic analysis of on-the-job training is that from society's point

of view employers and employees uaderinyeﬁi in general on—the:;pb training.

There is a good deai of empirical evidence supporting this finding. If there
is underinvestment in general OJT we would expect to find private rates of
return to OJT to be very high:_ The studies that ‘have estimated the return to
OJT do find that rates of retu;n are very high. Harvey Rosen (1982) fqud,

for instance, that after adjusting for inflation the real rate of return to
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'return are considerably higher than the real rates of return of about 4 .

phat produces this- dramatic increase in productivity is occurring over the L

'rate of return to this training exceeds 100 percent. The employers, we ’
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0JT investments by the worker was 12:6 percent per year for those who went to .

college and 1? percent for those.who did not.attend college. These rates ‘of -

percent on corporate honds ané of about 5 percent for schooling. Mincer
%

r
.

(1974) estimated the rates of return to be even. higher. - .

w . 4 FRANA
) . © . B
The data presented i{n table 3.1 also supports a conclusion that total ' - -

rates of return (combining both worker and. employer benefits "and costs) to OJT

a—v"

in the first “few gonths. of employmeﬁt are extremely high. Our respondents
report °that .in- the third through twelfth -week of employment,productivdty is he vt
percent higher on aVerage than in the first two weeks. Since the training

-course of only two months, the calculated costs of this. training are not -

a .

I o
1ikely to' exceed.two months of output from the new worker. If so the average ot

1

P

interviewed reported that over the course of the next 21 months up to the, '
worker's second ann{versary at the firm that productivity typically increasés ~ . Z;'u
another 12 percent. Average rates of return on the training investments that

produce this productivity gain will not be 100 percent but they are many times

higher than the real rates of return to rorporate bonds and schooling.: ” ’

. A different type of evidence for underinvestment in general.onrthe-job

training is provided by Bishop s (1982) study of the social payoff to
occupationally specific training. By comparing two new hires in the same job

with differing amounts of experience, he obtained the result that compared to '.ﬁ
zero experience, 5 years of relevant work experience reduces the’ training y
required by 22 percent and increases productivity by 16 percent in the first -
two weeks, 11 percent in the next LO weeks and 6 percent after about a year at ¥ .
the firm. The key finding is that these increases in productivity and savings ¢
in training costs are larger than the extra wages offered these workers. This -

means that on-the-job-training at employer A not only benefits the employee
and employer A (as implied by Becker's theory of 0JT) but also benefits other’
enployers in the industry who hire workers who -quit or are laid off by -
employer A. In other words, OJT creates externalities--social benefits that

are not captured by either the trainer or the traimee. The market failure °
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that is implied by this finding is justificatigﬁlfor governmental efforts to
stimulate the externality creating activity--general on-the-job training.

How might govermment induce firms and workers to increase investments in
general on-the-job training? Four different approaches will be evaluated:
(1) lower taxes on the returns that the employer receives from training
investments (2) lower taxes on the returns the employee receives from tfainingl
investments (3) subsidize the costs of training investments and (4) abolish
the minimum wage fof jobs that offer considerable training. ‘ )
The first two options are not viable because the returns to a training
investment cannot be administratively distinguished ‘from the returns to other
investments and general reductidns in tax rates (both during and after train-
ing) do not increase the incentives to invest in training; It has been demo{f’\X/
strated both theoretically and eméirically (Hashimoto, 1982; Bishop, 1982)
that the minimum wage reduces general OJT so reductions in the minimum would
1ncrque general OJT somewhat: Eliminating the minimup wage would not, how-
ever, éha or even significantly reduce the Qnderinvestment in general 0JT.
The reason is°that the minimum wage is a binding constraint for only a small
minority of jobs and éven in 1its absence underinqestment in general OJT would

occur for a varlety of other reasons.

This leaves us with a subsidy of the costs of general training as the
only policy that'migh; significantly increase general on-the-job training.
Since general 0OJT typically gets mixed together with specific OJT and both
occur siaultaneously with'acguarfproduction, the primary barrier to subsi-
dizing general OJT is finding a way -to measure it. One way soclety can a
promote on-the-job skill training without having-to have a comprehenei&e
solution to the measurement problém is for community colleges (or some other
public agency) to establish cooperative training ventures with specific local
employers in which teachers on the college's payroll provide training that
meets that employer's specifications but is also useful at other firms. Many
stafes and localities now offer this kind of aid to companies that open or
_ expand ‘plants in the community. Publicly subsidized institutions seem to be
becoming increasingly important providers of skill training that 1is custom-
ized to a particular employer's needs. It is not ciecar, however, that

publicly controlled institutions have a comparative advantage in this type of
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_activity and that lacking the public subsidy they\'{vould be effective competi-
- tors in this market. If not, efforts to promote om=the-job skill training
might better be focused on offering the subsidy to the worker or firm and
letting them choose who shall provide the\training.

An alternative way of encouéeging collaboration 1s to of fer Subsidies to
employers that. offer training that is intehrated with a school or college's
curriculun (the Targeted Jobs Tax Credit offers such a tax credit for hiring
disadvantaged high school cooperative education students).. Another approach
" might be to offer young people leaving high school a voueher/schclarship that
can be used to buy training from an employer as well as to pay college
tuition. Still a third approach would be to offer a tax credit to employers
that provide certain approved kinds of training. The major difficulty with
the latter two approaches 4s that one caanot subsidize something one cannot
measure, and measuring OJT is notoriously difficult. The measurement problem
cam be solved, however, a and the final section of the paper presents two ‘
practical prOposals of how on~the=job training might\be subsidized.

Marginal Trainig§*§pbsidx

‘

A marginal training suBsidy (MTS) would gffer a partial subsidy of Esein-
ing expenditures above a threshold levél. Thé rate of subsidy or tax credit
would be set somewhere between 10 and 33 percent. The training costs that
would be eligible for subsidy would include payments to industry training
funds, tuition reimbursements for job related training, contributions of mate-
rials or staff time to vocational/technical institutions, the budgeted costs
of the firm's formal training of new and continuing employees, and certain of
the costs of informal training of new and upgraded employees.19 Partici-
pating companies with more than 100 employees would be required to have‘?

training advisory committee that contains worker representagion.

While the measurewment ef the costs of informal training is difficult, it
must be attempted if choices between formal and informal training are not to
be digstorted.20 The subsidizable costs of informal training would be limit-
ed to trainee time and trainer time during dhe firet year of employment or
during the first 3 months before or after a major promotion and change in job

responsibility. 1f the training is formal, certain additional expenses—--books

124 .

9

{®



[

‘ Lok
@ . .

H . ' N -
s

<

and materials, rental on %gacﬁing m&éhines and equipment or office space de-
dicated entirely-to-%%eihing, andipgymﬁncs to training vendors--would be
eligiblee. for subsidy. 'Formal training would be subsidizable regardless of
1ength of tenure and whether tﬁé'worker is receiving a promotion. At the éon-
clusion of the traininggprogram or the firm's fiscal year, the Employer would
be 1zquired to award each trainee a certificate describing the number of hours
of formdl or informal training provi&edégttended, ;kil}q taught and where

appropriate, the competence aghieved.

¢

"

- The tﬂreshg}d which ' must be exceeded befpre a subsidy or tax credit would
be paid would be equal to 10 percent of the firm or establishments wage pay-—

‘ments to employees with less than one'year of tenure at the firm plus 1.5

pexcent of wage péyments to all other employees.. The threshold is higher for
firms with many new employees because (a) new employees tend to receive more
training tﬁan continuing empMNqyees and (b) the costs of informal training are
subéidizable'dnly during the fiPgt year on the job'énd for a short period

)

after a promotion.

A subsidy ‘above av*threshold has some important advantages over an obliga-

tion to spend a minimum amount on training:

e Firms that are big trainers (and therefore probably efficient trainers) of
skilled workers would always face an incentive to expand their training.

e In Franc. where there is an obligation to spend 1 percent of wage bill on
training the great.majority of employees work at firms which exceed -their
obligation to spend on training so at the margin, there is no public en-
couragement of additional training for the majority of French workers. A
subsidy above a threshold avoids this problem. ‘ )

e Paperwork is reduced because most firms would not apply for a subsidy in
‘mos% years. Year-to-year variations in training expenditures are likely
to be large at small firms. Such firms would most likely spend above the
threshold only in years in which there is a major expansion of employment
or the installation of new equipment. .

e Employers who feel the administrative burdens of the subsidy are too high,
are free not to participate.

All employérs--profit making, non-profit aad governmentai--should be eligible
for the marginal training subsidy if their training expenditures exceed the
threshold defined for their otganizar.ion.z1 In order for incentive effects
to be max!mized, employers must feel they are 2ssured a latggr subsidy payment

1f they lucrease their firm's training investment. Together these two consid-

~erations imply that the MIS should be administered as a subsidy entitlement,

95 125



.

T . .
as a tax credit againstga broad based tax op'the firm's wage bill like FUTA or
social security, or as a tax credit ggainathincome taxes qhat can be sold to
other fifms.22 The MIS would be financed either out of genéral revenue or l
a special training tax on the wage bill of all employers. In order to give
firms time to set up the accounting procedures to record training expendi-

tures, it would be phased in at least a year after the legislation is

' [

nasseds ¢ w

The MTS has a number of important advantages: .

e The social benefits of on-the-job training are probably. just as large
as the social benefits of occupationally specific training provided by
schools. The MTS would create an incentive for firms and workers to
generate more of such benefits and would reduce currently prevailing
distortions of the choice between these two modes of providing
occupationally specific training. '

e Since the employer pays 67 to 90 percent of the cost of training, there
is always an incentive to do the training in the most efficient manner
possible. : '

14

e Choice of which jobs to train for and how to do the training 1is made
by the employer not by an educator, a govermment official or by the
trainee. The employer is the person best able to project ‘the firm's
future need for skilled workers and to select the best method oi train-
ing for those skills. ' '

14
v

e The inclusion of the costs of {nformal training in the definition of

subsidizable training expenses is fair to gmall business and reduces ‘the
tendency of the subsidy to distort choices between formal and informal

sraining.

e While the MIS is not directly_iargeted on the unemployed dislocated
worker, it will reduce unemployment nevertheless. The MIS reduces un=
employment in two ways: C

. --1t encourages firms to hire and traiﬁhnéw workers; and to retrain
. rather than lay-off workers whose skills were becoming obsolete.

- It encouiageé the firm to expand the supply of skilled workers rather
than engaging in a bidding war for the limited supply of already
trained workers thus producing an acceleration of inflation.

e The MTS should discourage turnover. A firm with high rates of turnover
will have a higher threshold and will as a result receive a smaller sub-
sidy payment. ) . .
,The MTS has as 1its objective expansion and intensification of on-the-job
training. - Only two small reforms of current practice are pcoposed--training
advisory committees at firms with more than 100 employees and providing the

trainee a certificate describing the training that has been received.23 All
, .
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the really important decisions--who is to be trained what 1s to be taught,
workers influence these decisions by bidding for jobs that require traiaing,
by selecting an eﬁployer who - provi es the desired training, and the commitment

that is given to learning the material that is presented).

¥
Employers and workers probably invest nearly $100 billion of time and

resources in formal and informal on-the-job training_eech year. Consequently,,

covering all employers and all kinds of ttaining inevitably means costs can be
kept down only if the subsidy rate is eet rather low, the definition of subsi-
dizable expenditure is gestrictive and the threshold is set rather high.

A Critical Skills Training Incentive o . \

An alternative approach to promoting more private investment in onrthe-
job training is to target certain critical oceupations that are experiencing
severe shortages. A subsidy would be offered for training newly hired and/or

> b o .

(transferred employees in a few'selected occupationsg%

Selecting Skills for Which to Provide Trainin ng Incentive. Legislation .
would restrict the subsidy to a limited number of industries that currently
export a major share of their output. or are service firms that provide speci-

alized high tech services.24 To be eligible for a .training eubeidy. an
occupation/skilllwould have to involve considerable initial on-the-Jjob train-
ing, be required at manvhfirna, and be in shortage. The determination of
-whether an occupation is in shortage would be based on current data on changes
in relative wage rates, changes in vacancy rates or newspaper advertising 1if
available, and on recent and projected growth of .demand for the skill.25

The Department of Labor would be given a fixed budget and empowered to select
a limited number of skilled jobs for which training subsidies would be .

available.

Once an occupation had been selected as a potential candidate for subsidy
the Secretary of Labor woufo appoint an industry/labor committee to make re-
commendations regarding the definition of the critical skill, the competencies
that a trained individual would be expected to have, and possible.255hanisme
to insure that subsidized trainzes achieve these standards. The Depdytment of
Labor would do a small survey of the costs of training and the length of the
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- training period that would serve as & basis for calculakions for median train-

ing cost .26 .THéVSecretary of Labor would be empowered t .ééke competancy - o -
certification (under the auspices of a-multi-employer'or union umbrella
organization) a part, of the mechanigm for defining eligibility for a critical

skills training subsidy.27

s .

Administration of the Training Incentive. Application for a gubsidy of a . ;:
particular.téainee must be made within one week of the start of the ttaining' o . ;Tﬁ
(within one week of the date of beginning. work in the case of ‘a new hire).23 |
The requirement of 1mmediaté application for the training subsidy has three
" purposes: (1) by forcing the firm to be aware of the subsidy when it begins
the training, it maximizes the subsidy's incentive effect and Eeduces. )
retroactivity, (2) it allows DOL to continuously monitor the nuﬁberlof
trainees its progfam has stimulated, and to ﬁroject future costs and the
fullfillment of its goals, (3) for the firm it locks in the terms and.
‘conditions of subsidy that prevailed at the date training was commenced. £
DUT, determines that more (less) training 1is being undqrtaken than needed or
.wati budgeted, it has the right without ;dvance notice to restrict (1iberalize)
the definition of subsidi;able jobs/skills,” lower (raise) the training cost
allowance or end tdat occupation's eligibility. Changes in rules would apply ) ’
to all training programs begun one, week or mote after the announcement of the , "

change.

There would be no limit to the number of trainees for which an employer
could be,subsidized, and the firm would not have to obtain advance agreement
from DOL as to this hﬁmher. The employer would only have to certify (1) that e
the training he provides results in the worker's attaining the critical skill, -
and (2) that the trainees did not have that skill prior to the training. 7This
certification would be audited on & randon basis.2?9 Workers who complete
training would be awarded a certificate attesting to the skills they have
achieved. The skills tgught by the training program would be described in

detail either on the back of the certificate or on an attachment.

The administration of this Critical Skills Training Incentive has been

described 1ﬁ'§3nsiderabke detail for several reas’ #&:

o the popularity of the program with employers will dépend upon how easy it . !E:
is for them to administer 1it,

.
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The ‘plan described has a number of attractive features:
o

¢ Great flexibility is given to program administrators. (This is -

'Workers who complete training are awarded a certificate that describes

the power of the incentives it producea.and the cost of the program may '
depend upon seemingly minor administrative matters (auch as when L
application for subsidy must be wmade), : N

the primary ‘concern about proposals such as this is whethet they

can be administered, so there needa to be a demonatration of the o .
feaaibility of the program. '

-t

It is limited in &cope to occupationa in critical ahortage. , . i

essential because the very concept of the program is new and because ' ‘.T%
it must quickly respond to the changing needs of the economy.) ¥

the akills they have gained.

The firm always faces a marginal incentive to expand ita training

of targeted skills. It. -.does not have to get prior agreement from

DOL about how many people to train (an administrative hassel that would
be a major barrier to participation).-

The f£irm is given an incentive to retain the workers 4t trains. S ":E

Despite the almost entitlement' nature of the triining subaidy, its 2
total cost is capped by the monitoring of usage and DOL's ability to . L
lower subsidy amounts and tighten elagibility., S

A sunset provision automatically ends a skill'a eligibility for -
subsidy.

Cost could be further reduced by requiring that firms already employ- ' oy
ing people in the targeted skilled occupationé exceed a given level oo
of training before being eligible for subsidy. .It ‘could be assumed
that in the normal course of events ‘such firms would have to replace

10 percent of their stock of workers with the targeted skills anyway.

The subsidy could be paid for trainees above this threshold.

.The firm's administrative costs. are kept low. . The. firm does. not have . . . . . ...

to calculate and report how much it is spending on training.
Eligibility for subsidy ie a function of an output--the nunber of

- people trained for certain specific jobs—--not- a measure of input.

This creates a strong incentive to be as efficient as possible in
doing the training.

l/
\I

The Critical Skills Training Incentive has some important drawbacks, how-

ever.
skills
funded

Its success depends upon the wisdom and timeliness of the selection of
for which training subsidy is provided. Experience with federally
graduate fellowships should remind us how difficult it is for govern-

ment to forcast future demand for a specific skill and implement decisions to

extend

or withdraw training subsidies in a timely manner. Graduate fellow-

ships were originally targeted on a few shortage fields thcught to be critical
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to nationei-nefenee. Howéver, other fields campaigned'to be included and new , N
programs were started until elmest every field‘bf study was included in at

least onegagency's fellowehipgprogram. The number of fellowships expanded even

after the shortages uf PhD ‘holders that gave rise to the programs were re-

placed by surpluses. The CSTI has featurea--the sunset provision, great

~ administrative flexibility and a fixed budget--that are intended to prevent a

récurrence of the poor timing that characterized the graduate fellowships
programs. There is alwaye the %ossibility. however, that the projections of
future demand will be wrong or that politics will result in the wrong occupa~ -~

. tions being selected and that the ‘selective nature of the training incentive

would increase rather than decrease market distortions.
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. FOOTNOTES
s e

1. Comparisons of rates of productivity growth and rates of wage growth
were made under an assumption that reported productivity was a proportional
transformation of true productivity plus a random error. °During the first .6
months, reported productivity grew considerably faster than wage rates. After
the first '6 months, rates of wage and productivity growth were approximately
equal. As with Medoff and Abraham, these results do not take into account re-
ductions in the amount of time: others spend training. the new employee as the .
worker gains tenure. Growth rates of productivity net of training costs are
inevitably higheér.than growth‘'rates of productivity alone. These results are
very similar to those reported in this paper and arge consistent with the the-
ory that is developed in séction 3.2, - -t : .

[ ®
2. The job of predicting firm to firm variations in general training is made
harder by the fact that there are thousands of types of general human capital
only some of which will have vgiPe in a particular firm. To keep things
simple, -however, the model assumes only one- form of general human capital.

9

3. " Studies of quit and layoff rates typically obtain wage elasticity esti-
mates that are considerably below one (Bishop 1981). This implies that the
elasticities of stay and keep rates are even lower and that (DaﬁwgPt(K)Dk -
Dyd,Gk) is very small (See appendix B for an extended discussion of why these
terms are very small). .

4, $oC may be rewritten as Pr(K)Ny(Gg/w). Since both Gy/w, the ratio of the
worker's quasi-rent to the wage is small, and N, the wage elasticity of.the
proportion of new hires that are kept is small, the third term of (11) will be
small. ' . :
5. Note that the sample is representative of on-the—-job. training provided by
a group of employers, not the training activity sssociated with the employ~
ment of a group of job seekers during a specified time f#ame. The sample most
" likely underrepresents larger employers if the employment of a group of job |
seekers over a specified period of time were to be considered.

6. In a few cases, employers reported that more than 520 hours (13 weeks

times 40 hours a week) had' been devoted to a specific training activity during
the first 3 months on the job. While the new hire might have received train—
ing from more than one supervisor, it is unlikely that two trainers were :
simultaneously in one-on-one contact with the new hire. Consequently the com~
puter edit of this data changed all reports of more than 520 hours involved in
a training activity to 520.

7. The cost of the trainer was assumed to be two-thirds of the foregone pro-
ductivity, since formal training often jovolves more than one trainee. Thus
1.8 = (2/3)105 + .8,

8. The index was constructed under an assumption that the four training

activities were mutually exclusive. This implies that if the sum of the hours
devoted to individual activities is greater than 520, that a reporting error
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has occurred which overstates investment in-training.  In the few cases where
the sum of hours devoted to training excﬁeded 520, the training time index was
adjusted downward by the ratio of 520 to' the sum of the hours reported for

individual activities. This proce&ure reduces the mean of the index by .about

10 percent.

]

9., The interview questions about the productivity of recently hired employees

" were intended to provide igdicators of the relative productivity of one worker

at different points in time or two different workers in the identical job.
They do not attempt to measure productivity in any absolute sense and there-
fore are not comparable across firms. Some of the uses made »f these data
only require that the index be correlated with true productivity. Estimates'
of the magnitude of training investments that combine time inputs of other
staff with the lower pro@yctivity of the trainee .require an assumption that
the index is cardinal and ‘a proportional transformation of true productivity
plus a random error. The questions asking for a rating of the productivity of

' particular workers have remarkably low nonresponse rates. Only 4.4 percent of

respondents asked’about & particular new hire's productivity during the first
2 weekd responded with a "don't know" or refused to answer. Comparably defin-

" ed nonresponse rates for other questions about the new hire were 8.2 percent

for previous relevant experience, 3.2 percent for age, 6.7 'for education, 8.6
percent for time spent in informal training by a supervisor, and 5.7 percent
for 'a 3-question sequence from which,Kstarting wage rate is calculated. The

. low nonresponse rate implies that our respondents felt that they were capable -

of making such Judgments and augurs well for the quality of the data that
results.

10. If employer reports of a worker's productivity are equal to an unknown
constant times the worker's true marginal product plus a random error, per—
centage differences in cell means of the productivity index can be interpreted
as unbiased estimators of percentage differences in true productivity. If the
variations in the productivity scores “assigned by supervisors exaggetate the
proportionate variations in the true productivity, our estimates of percentage
impacts of recruitment gource on productivity will be biased upward. Even
though it is possible for a worker's true oroductivity to be negative, the
scale was - defined as having a lower limit of zero. Floors and ceilings on a
scale typically cause measurement. errors to be-negatively correlated with the
true value. "If this yere the case the result would be an/understatement’of
percentage differencés between the productivity of new hires amd workers who
have been at the firm ‘for longer. In our view this latter type of bias is
more likely than the former. *

.11, ¢This statement 1s conditional on thekéssumptibn that the ‘productivity

reports received from employers are a proportional transformgtion of true
productivity plus a random error. ' Tests of the sensitivity of the ‘comparison.
betwgen the growth of wage rates and productivity net of training cosgs to
this assumption appear shortly.

12. The following assumptions produce this calculation: employer reports are
a constant times true productivity plus a random errvr, the managerial and
co~worker time reported; to be devoted to training is 100 percent devoted to
training as reported, the managerial staff members who provide training are.

-
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paﬂb‘l.s times vhat workershwith 2'years of tenure earn; and the reported .
lower productivity of new workers relative to those with 2 years of tenure

/captures the loss of trainee productivity because of training activities.

13, The first three assumptions are the same. The fourth assumption is that
the productivity scores that are assigned describe the trainees' contributions .
to‘current output when they are not engaged in trainipg activities and when
receiving informal training by management or co-workers. During the other two
kinds of training activities (formal training and watching others do.the job),°
‘the trainee 1s assumed to contribute nothing to current output. '

14.. When the ratio derived from the 1983 survey ff multiplied by the 1982
estimate of value of training in the first 3 months, we estimate that workers
with 2 years of tenure spend 5.5 percent of their time in formal training or

. watching others do the work and that the time others spend training him or her

has a value of 9.5 percent of his or her productivity. One minus this latter
figure 1s the appropriate correction factor for the denominator when con-
servative aggregation assumptions are used. For liberal assumptions the
appropriate correction factor is one minus the sum of Ehese two figures.

15. Compensation may grow faster than wage rates early in a worker's tenure
if some minimum amount of tenure is necessary before‘pensions vest or paid
vacation can be takei. . o

16. Even when skills and training are all genetral in the sense of being
useful in other firms, workers with general training will typically be more
productive in the firm that has done the tzaining than in other firms. This
is because each firm 1s likely to require a different mix of genera&_gk&iiﬁ.
The firm that does ‘the training will concentrate on those skills it needs

the most, some of' which may not be as highly valued by alternative employers.
Skills that would be highly valued by an alternative employer may not be

"taught because others on the staff already fulfill that function or becausde of

some idiosyncracy of the training firm's production technology. The result is
that the best fit between a worker's skills and the employer's needs is more
likely to be at the firm that initially provides the training. This phenom-
enon has the effect of giving specificity to the match even when all training
is general, and of reinforcing the tendency of wages to rise more slowly than
productivity net of training cost. '

17. The tax treatment of investments in physical capital with lives of 10 or
more years is less -favorable than the treatment of investment in human capi-

tal. The investment tax credit combined with ACRS makes the tax treatment of
equipment with a tax lifetime of 8 years or less roughly equivalent to immed-
iate expegsing.

18. An ihcrease in 1-b, the errors in measurement bias, will increase the
discrepancy only 1if [R(1-t4)/(14r,)(1=t{)] < [(1-tp)/(l+rp)(1=-ty)].

The high rate of turnover among new hires meaas that this condition will al-
most invariably be fulfilled.

\]
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19, To insure that only training gets subsidized/not vacations or Otig/P’
tional sales meetings, subsidizable expenditures might be' defined to ‘extiude
(1) travel to a remote site other than the company's national or the appropri-~
ate regional hedquarters, (2) housing and food expenses of more than $100 a
day, (3) costs of training non-employees, part time employees working less
than 50 hours a month or employees for whom more than 50 percent of compen-
sation comes from commissions, (4) payments to speakers or presenters of a
training session of more than $1000 or $200 per contact hour which ever is
higher. The costs of developing a training package or system for use in
training ones own staff would be an allowable expense. -

. . { i |
20. A trainee would be considered to be engaged in formal or informal train-
ing if he or she 4y receiving group instruction, being instructed by a compu-
ter, reading manuals or instruction booklets watching others do the work or
being shown the work. A trainer, supervisor or coworkers time would be con~
sidered to be engaged in a training activity only if 100 percent of the
trainers attention is devoted to the training purpose. If any output is pro-
duced during a training activity it would have to be given to the trainee,
discarded or given away. The following tests could be used to define a promo-
tion for purposes of calculating subsidizable training expenses: there would
have to be a new job title, noticeably different job dutiés and a wage
increase of at least 6 percent above the standard seniority or cost of living
increment and the individual could not have held that particular job before.
In order for new employee training to be subsidizable it would have to be
associated with a wage increase by the end of that year of at least 10 per-
cent over and above the rise in the cost of living.

e N

21. To insure that employers who receive an MIS subsidy were aware of the
program at the time it might influence their behavior, it could be required
that the employees make a preliminary application before July 1 of the cal-
endar year for which a subsidy is sought.

22, If the MTS is a subsidy, subsidy payments would he taxable income. If
the MIS 1s a tax credit the firm would have to reduce its reported social
security or FUTA tax payments by the amount of the tax credit. /////

23, To the extent that the accounting rules used to distinguish training
activities from production activities affect the way training is conducted s
this is an unfortunate unintended consequence of the necessity of defining a

dollar quantity of training expenditure for each firm.

24, Examples might be communications, machinery, instruments, chemicals,
pharmaceuticals, electronics, computer service and R & D %iﬁoratories.

25. Fd‘ba skill to be eligible, both recent and projected rates of growth
would have to be high. Projections of future growth should be based on a

methodology that can be updated on a quarterly basis and that uses contem-

poraneous market signals (such as current or forward prices of the industry's

product, new orders, current industry sales or employment) to prpject future -
employment. The methodology must be capable of giving timely warning of in-

dustry turn arounds like the one that occurred in 1981 in oil dril‘ing and ex-

planation. A projecticn "of rapid growth would be sufficient on its own (in
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the absense of high past rates of growth) only if the evidence is particularly
strong (e.g. Congressional pessage of obligational authority for a huge multi
year contract. Where classroom training at schools or colleges substitutes
for 0JT, information 64 the number of graduation of such programe (recent and
projected) would have to be compared to growth of demand.

26. The survey would not be very costly and would not take long, once a
sample of employers who have trained such workers was obtained. While visits
to establishments by specialized staff would he the preferred mechanism, it
could be done over the phone. A telephone interview approach to measuring
on-the=job training costs for specific jobs has been developed by the National
Center for Research in Vocational LEducation and implemented by the Gallup
;ganization at a cost of less than $75 per interview. The training costs
would be measured by this survey would include: '
%\\1) payments to outside‘vendors such as a training institution,
42) depreciation on machinery 100 percent devoted to training,
J) time of specialized training personnel that is.spent in contact
with the trainee or preparing lessons,
4) time of supervisors or coworkers spent giving formal or 1nformal
training to the non-worKer above a 40 hour minimum,
5) time of the trainee that is spent in a formal or informal
training activity that is not directly productive.
The survey would also serve as a basis for developing an operational defini-
tion of the job or skill for which training suybesidies would be provided, and
for the levels of the skills. The results of the survey would be reviewed by
DOL staff and the industry/labor committee, DOL staff would make a formal
recomnendation to the Secretary which the advisory committee could endorse or
take exception to as it wished. Training costs allowed in future years would
be indexed to the economy's average hourly wage, so the survey would only need
to be done once.

27. Systems for competency certification currently exists in construction,
telecommunications, banking and a varitey of other industries. In some indus-
tries and occupations,aan existing system(s) could be adopted "as is” or
modified; in other industries and occupations a new system would have to be
developed. Since an occupation is eligible for a critical skills training
subsidy for only a limited period, a judgement would have to be made as to

- whether the benefits of competency certification would outweigh the inevitable

costs and delays that such a requirement would impose. In addition, in cer-
tain fast changing fielde codifying what must be learned in this way might not
be desirable. There wolld be an expectation that the organization sponsoring
the competency certifi cation after the end of the pericd of the occupation's
eligibilitvy. Conditioning the CSTI on the existence of competency certifi-
cation would tend to encourage industry groups seeking designation of one of
their job/skills as a critical skill to create a certification process for
that jOb- ..

28. The application form could be quite simple, requiring only the name and
soclial secruity number of the trainee, employer ID number, the training estab-
lishment's name and address, the firm's name and address, the skill for which
training is being provided, the trainee's wage, and a description of the job
(including its wage) for which he/she is being trained.
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29. An advance opinion as to the eligibility of a proposed training program
(binding on DOL) would .be available to employers who request it. The calcu-
lated amount of subsidy would be paid in equal semiannual installments over
the training period that has been estdblished for. that skill. If the worker
is employed at the firm for less than the full training period, the subsidy
payment would be prorationed for the period he/she was at the firm. The
_payments would be taxable income. Training establishments would submit

““semi-annual bills to DOL for the subsidy payments due to it. The payment

would be made to the training establishment (even when that establishment is
part of a multi-establishment firm) because auditing would be carried out at
the éstablishment level, and because the paymert then shows up in the right a
place in multi-establishment firms with divisional profit centers.
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Apiendix A
Computational Notes

.The firm's expected profit ua:iniz‘:ion problem is written ag--: ' gt

(A.1) Max ?—C(s.b)-wl-b D.§Pr(S)Pr(K)'(P+g+h+E(e°|K)-w2)}
g8, hy wl. wz
subject to
(A.2) RS W Lp {rz(s)p:(x)w +(1=Pr (K) )w>+(1-Pz (8) ) Pr (K) (w +E(elQ))}

Denoting the Lagtangean function and the multiplier by L and A, the firct order

conditions for g, h, wl._wz are as follows:

:3(Pr (8)Pr (K ) 3E(e
(A.3) -Cg + D¢ 45)8-4-7-1 (PHgHIE(e | K)-w )+pr(s)p:(x)(1+—$-oj-)
_. 3
+ AD J_M 24.(1 pg(x))w _P"'_g& v 3 :;c
(I-Pt(S)Pt(K)) {w QEéEIQZJ],_ o , - o ;
. (A4) =C, +D, {M (P+g+h+E(e |R)~w2)+Pr (S)Pr (K) ( -ﬂi:-ojl‘l + 1)} .
.
B(Pr(S)PE(K)) 36 )
+ Ap, (2EEGIPr (K yz BPr(R) 3 4 (1- p:cs))—i—l"’ BDwHeeEl) M%
e 0 N -
(A.5) =1+A=0" ‘ . : ____
(A.6) D {3 : Pr(k (P+g+h+8(e IRy~ Y4Pr (5)Pr (R) (-E(Eom- ;
W
: +An, {M-LQQ)- w? + Pr(s)Pr(x) - LEE
ow
% .
- AP (Pupe|q)) + a-rrsPr() LEEIQ) - o

. aw : ow .
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“The conditional expectations of the random factors are given by--
T, (T)dT / Pr(K)

 E(e,|K) = f: 2-P-g-h

2 3 :
EGelQ) = /2 8 1p(nrdr / Pr(@).

=D

Then -the partial derivatives with respect to g, h, wz'are* >

BPr(s) _ _ 4.3 2PE(S) _
-_ié_‘ - bwes ~ oh 0

oh )
a::gx) N b B
, E.%ol& = ¢ D, /Pr(K)
ié?ﬁ = -4 *D,/Pr(K)

3E(e _|K)
——a:%— cbonxlpr(x)

where D, = P+g+h+E(E°|K)-w2

angelgg - 3
g dwg g

aE(elgz -0 )

oh

/Px(Q)

9E(e|Q)
= -¢D./Pr(Q)
3w2 Q .

where DQ - wz-wa-E(E|Q).

*> ¢, 1is evaluated at wz-P-g-h.

¢ is evaluated at wz-wa.

oPr(s) _ 6

awz

1og
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The next expressions are important to what follows:

aé : 353552%355521-' ¢'w§ Pr(K) + ¢5'?rf3).

. = A(Pr(S)PE(R)) _ .. e
a, S a2 4P (K) - ¢, Pr(8),

‘ &h_a Pr ShP: R) . ¢°Pt(s}.

Substitution of the partial derivatives info (A.3), (A.4), and (A.6) yields

the f.o._c.'ffor 8 h.and'wz.

From the f.0.c. for g, (A.3)

¢ = D,laD + Pr(S)Pr(K) (1 - ¢ D /Pr(R))]

+ nb[(aswz + (L-Pr(R)v) - ¢ + 5¢; - ag)(w3+ﬁ(e|Q)) :jé

. + (1-Pr(S)Pr(R)) Ivg - ¢w: D/ (1-Pr(s) 1.
_After rearranging terms, we obtain the eq_uation_ (6).
(6) ¢, = D, [Pr(S)Pr(K) -¢w: Pr(K) D] | i
+ nb[(1-p:(s)r:(x))w§ + 4, 6

where G, = Pr(s) D, + E(¢|Q)).

K Q
From (A.4)
G, = D, [, Dy = Pr(s)¢ D, + Pr(S)Pr(R)]
D, o w? - 0w® 4 (1-Pr(8)) &+ (W HECE|Q))

-

This yields the f.o.c. for h, (7.

(7 ¢ = D P:(s)gr(x) + nb¢° Gy

h

From (A.6) |
0 = p_la D, + Pr(s)Pr(K)(D ¢ /Pr(K) - 1)]
+ Dblaw wz

- (1-Pr(8)Pr(K)) (WQYPi‘.(Q) )i.

+ PESIPE(R) + 0w’ - o (WHE(E|Q))
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‘After uuunging terms,we get (5): o ‘
[-¢°P:(R) Dy + Pt(S)Pr(R)] + D, [Pt(S)P:(K) - ¢ Gy ]

‘ (5) 0=D
Prom (5)s G b
ng-r-n-g+w:(e Ix) -’ --c:P-b 1’-‘%5;-#? rK; (Q p: s) )y,
Subst:ltut:l.ng the expl:lc:l.t fom of DQ ard denoting . .
ngor:s bye. . : :

Pr(K)

we transfdérm the above equation to t;he fo,llowing form.
zgelg)
-or’ - -(mmz(;olx» - egw L2l - T

+ SD ;DIZ Pr(S ;—;__.._;__

.
v ‘- -!'+-6(P+g-i-h!-2(e°|l-<).+ (w +E(e|Q) Pr(S) )
- Pmmg(eolk) + -1-3—9- (w2 - (PHE+MHE(E c,lu)‘

(Pr(S)-1 (D_-D,) _Px(S)
+ R Be|@)} - g "" )

Substitution of W = P-T+§ 3:lves
[r+h+g-g+1a(e |K) +

WP = PegtheE(e |K) - -1-%-‘-?1 ECe|Q)

S e b
Qo moem 3T ], ARK A S,

D -D, Pr(S) : ' '
"D, > Sy

['4

¢ Using the }'elation.' E(e) = Pt(S)E(als) + Pt(Q)E(elQ) = 0, we can write

E(c|s) as-- - ‘
el - - QRS

141 '

110




_ "rhen. wz is given by (10)
.' (10) wz

D =D, Px(S)
"D, 60149

¢ Pr(K

o Q-P-bioprs)>o.~
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for uaenl skill,

o o Ag.gend:l.xl- B . I
Magnitudes of Second Order Effects
. / . . . o

It will be interenelns to 'eonpau our ﬂtit otder condité-ns for g and h

with those 1n nodeh where the ptobahil:lt:lea of. d:lsmiasal and quitting are
fixed. When the probabﬁitiea of diuinal and quttttng are exogeneously
determined, the first ordet conditions fomgene:al ekill and specific skill

are vritten as follows: )

'(1) Gg = Dy * Pr(S) Pr(K) + Db(l-Pr(S) rrcx))wg.

and for specific akin.

~ (2) Cp = Dy Pr(s) Pr(k). . S o
The differences in the righi:-hand sides in the above first order conditions

' and those in our dndogeneous quit/dismiss model are:

(3) =Da*4Pr(K) Dyw3 + Dp é Ok, - o .
(4) Dy bge | |
We shall call the terms in (3) and (4) the second order effects. |

Theee differences depend on wg, the responsiveneas of wage growth

in other employment. to general training; Dy, the expected profit from the

worker the firm wants to keep; Gy, the benefit to the worker of not being
dismissed by the firm; and d, 66 , the responsiveness of quit/dis_mi’sh*‘.s

to the wage rate. (3) is rewritten as (5},

(5) g ugqrr(a Pr(oly + DN PrCSy
vhere % = é Pr(a) Pt‘(s) ’
- - PI K) L - v
wo = - R s = bo

i

143

112 \

o
e
¥



4

4[ is the elaaticity of the probability of staying with respect to the

second period wage,

il the elasticity of the probability of wanting to keep worker with

relpect to the second period wage,,

» and

_ Gk 1s the workers benifit from not being dismissed.

A

Using the above notation (4) is'revritteu as

(6) Dy, Pr(K) gj}’ ,

We ¢an get & "feel"for the magnitudes 6f_(5) and (6) from Bishopfe (1984?\\

estimates of quit and dismiss probabilities.

estimates of M, and % are less than O.1.

We set hypothetical values _of ﬁo,"l, Pr(K), Pr(S),

wa as follows:.

No. = 0.1 M = 0.1

Pr(S) = 0.7%
- Pr(K) = 0.9

)
. ‘_-
/

Substituting these values into the first qr&pr condition for general

capital when quit and dismiss rates are exogeneous is--

\

0.9(0.75)(0.9) + 0.8(1=0,9°0.75)0.4 & 0.712

and the second order effect is

=0.9(0.1)(0:75)(0.9)(0.1)(0.4) + 0.8(0.1)(0.9)*(0.15) = 0.008,

Also, the numerical values of the marginal condition for specific capital when

Pr(S) and Pr(K) are fixed is
0.9(0.75)(0.9) = 0.607,
and the second otder effect is

0.8(0.1)(0.9)0.1 = 0.0072.
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o

These numbers suggest that the firm's 1nvea£ment.decisions'on general and
| specific éapitals should be quite close to the case where the.fifm behaves

and if the probabilities of dismiss-and quits are independent of wage rates.

L3

A&
:

T T

114

§s eny

s e
e

R, Yo .
3 ?

el mie,e s
FEBale



LA
_x  Appendix C T :
i98"2 National Survey of Dmployers Questioutaire ' . W*
(Part A)
. : o 7 2-27 '.'. "
270. Whendidyoulearn =\ ___ _ =19 o = 2a=pn
(NAME) wasiéligible? . MO YR MO . YR nel
e ' DKusocoossesns999998 DK, 999998 -C: 2
X NM””’? NAoomumuo ””’9 .m m..’- b
271. From which program TITC. el “TITCorenemmersscsss 1 /7 :
o s the money coming? -WIN Tax Credit..2 WIN Tax Credit.. 2 IR
WIN-OJTeerccrressch WIN-OJTeecsrmsoree #
 Other Government Other Government®
Subsidy Subsidy - A
SPECIFY 5 SPECIFY 5 >
DKiw8 DKusecosassisssesses 8 SR
NA.O. . NA.oonmou.mo 9 . -7 :
271A.The questions In this section ask about worker training aad,- |
supervision for NAME'S position, : “ ¥
Oncemgetnmoduyouiindltismemryforme'totanctowaapefvisortar
that position please transfer me to hlrnlher at the end )
of this interview. ;

271B. IF YOU MUST spmx‘ TO A SUPERVISOR ASK SECTIONS "C*

D "D" ASK f

FOR SUPERVISOR AT END OF m‘rsavx'sw. ASK 271C - 284.

271C. 1s there formal tnin:l.ng

self-pa:gd leaxning prom ‘or mm X
done by specially trained perﬁme

such as '~_

for

people hired in NAME's p:sition. or is all
the training done as informal on the job

mM? v ’ 7 I

115

146

N

Formal training’. . ASK 272 . . .1 = .
All informal . . .GOTO 273 . ..2 &8
DK oo oo o ASK272, o 0 o o8
m......asxzz......s



s

272, 'For'the £ono|d.n¢ questions we ask comparisons among NAMES 1 and 2

‘and your typical new enplwee i.n the sane posi.t:lon.

min;tln!lrsUmonﬂuo!wrk whatmﬁeg_;ﬂnumber of hours

spent on formal training such as self-paced learning programs or
tnhingdoneby_s_ggc_t_ﬂ_!.xmhudgrsml,of. . :

A Your typical worker in

(NAME'S) position. . RECORD HOUR -
- None 997
" DK 998
| NA * 999 .
{RE~ORD VERBATIM RECORD HOUR .
DO CONVERSION IF " None.. N o
CLEAR) DK wossossesess I98 ;)
R N' - ”9 VA
C. NAME 2 o 16-27 4
(RECORD VERBATIM  RECORDHOUR . _ o
IF NOT IN HOURS; Some, DK uuceesserssss 996 b
DO CONVERSION IF [ Y— 997 .
CLEAR) DK. 998 - g
NA 999 o
INTERVIEWER NOTE: IF RESP ANSWERS QUESTICN 272A, B or C IN TER'S ,
osmvs.mrsonmismn YmmMmeivedtniningBhows 3
dsy for days/weeks/months?. o .
/ < -
147 P
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AR 3. xsmrmmm. mn.
In the following questions I - going to &sk for camariscns

mgMﬁSldemdmtypicdmmployeemthe same
positicn. : ey

. Now switching to ln!ormll trdnin; during their first 3 menths of .
~ work, what was the total number of hours management and line o

. supervisors spent away from other actlvitles giving Informa) L
S ’ Indlvidualized tmlnlrg or extra supervlston tot ' -

I ST TR
.:«vl;,_‘...,.’},,l'p-. RO AR PR

1Y
P

A. Your typical worker in - — - 2620
" (NAME'S) position. . *  RECORD HOUR
. . . ) &m. DK‘nmm”s

' NONCecvesusesessssinesessons 997 T
DK ' 9”8 .
], VO——

-

B. NAME I.(IF NOT THERE - 21.23
.. FOR 3 MONTHS ASK: For RECORD HOUR
the period he/she Was LU Y R—
1 o there how nany hours None - 997
“of informal training DK eesce 998
" did he/she recelve?) |  NAwe .999

C. NAME 2(IF NOT THERE . — — | 24-26 -
FOR 3 MONTHS ASK: For RECORD HOUR
the period he/she was ' Some, DK# 996
- there, how many hours ' None 997
of informal training . DKeeeee 998 '

did he/she receive?) NA 999

o Dr et TR e AT e
™

mrmmm mmmmmm&:zm. B,orCIN‘ImS
wm.mmm YounemMmeindm:hingahom Tt
adayfor ——. dsys/weeks/months?

I'FZ?M BANDCWHASKZ?‘ UHWISBQTDZ'H
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27%. How man; different management
and supervisory level persons -
give your typical amployee in
(NAME'S) position informal
training? :

¢ 7 .

275. About how meny total days of
. informal training does the typical
managemerit level person spend
informally training yowr typics‘l'
new employee in (NAME'S) position?

]

276, How mary hours each day does
the typical management perscn spen'
away from performing other duties
in order to informally train a
typical new employee? N

-ERC . 118

RECORD NUMBER
Some, DK#ucesesscoscesse 96
DR , 98
NA .99
RECORD DAYS
" Some, DKfuccssscscossees 36
N ¥ S— 98
" NA 9
RECORD IHOURS
Some, DK Jeeeensscosscssee 96
None sossece 37
DK . 98
NA 39
~
L

27-28 4

28-30

31-32



277. During the first 3 months of work what was the fotal number of hours
co-workers. who are mot supervisors spent away from their normal work
giving informal individualized training or extra sq:ery:l_sion to:

A. Yourr typical worker in- | .
(NAME'S) position. o RECORD HOUR
- : - Some, DKfsussesosccsss 996
NON€eecesses 997
[ | S——
NA v 999

B. NAME 1 (IFNOT THERE .
FOR 2 MONTHS ASK: For - RECORD HOURS

AN the wm M/w was ‘ Sorne. Ex'ummnn-n 996

there how many howrs - None 997

.ot Informal training | DK.. 998" -
did he/she receive? NA sesenie 999

C. NAME 2 (IF NOT THERE
FOR 3 MONTHS ASig: For RECORD HOUR
the period he/she was Some, DK#.uueercececesee 996
there how many hours - : .: None 997
of informal training DK 99§ *
did he/she receive?) | 7 999

INTERVIEWER NOTE: IF RESPONDENT ANSWERS QUESTIC. 277A, B or C IN TERNS
OF DAYS, WEEKS OR MONTHS READ: You mean NAME veceived training 8 hours
& day for __ days/weeks/months? . : »

i *) |
IF 277A, B AND C ARE ALL DK ASK 278. OTHERWISE GO TO 281.
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278. How man' different
co-workers give your
. ‘typical employee in
N (NAME'S) pesition
i+ Informal training?

. 379, About how many total days

v of informal training does the

" average co-worker spend on

" training your typical new em-
.ployees in M}E'S) position?

280, How many hours each day does
the average co-worker spend
away from performing other duties
in order to informally train a

typical new employee?

281. The last set of questions in this section
asks about employee productivity.

Please rate your employee on a productivity

(84
Z

RECORD NUMBER
. Some, DK#eeee 96
‘None 97
DK 98
NA. - 99
RECORD DAYS '
Some, DK# coeee 96
Noéne... 97
DK ereees I8
NA e 3%
RECORD HOURS
Some, DK#..coecssssnseces 76
None . 97
DKo 98

NA.. cnssessse99

scale of zero to )00, where 100 equals the maximum
prodactivity rating any of your employees (NAME' )

position can attain and zerv is asbsolutely no

productivity by your employee.

EMC

ot Proviied b ERIC 30 . i '

161

4445

46-47
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oot

-+ A2 Wnat productivity score would | e o ® L b Y

L you give your typical worker : RECORD.NUMBER K

" who has been in this job for - " DK 993 e
- 2years? (PROBE FOR NUMBER) . NA vee 999 ' £

283. Now, for esch of the following time perlods compare the productivity cn this same scals
 of (NAME 1), (NAME 2) andyour typical worker in this positien. What is the

productivity cf NAE/your typical worker) during’ (READLIST) . . .

NAME! NAME2 TYFICAL WORKER

‘A (Misher) first 2weeks (| ——— s e e e e E4=68/5750/80-82
. - of employment? " RECORD # RECORD# RECORD # :
NRE..997 NONE..997  NONE..997
DK..998  DX..998 DK. .98 .
NA..999  NA..999 NA. .999
B. From (his/her) 3rd e ® 63-58/06-68/85-71
week to the 12 week RECORD # RECORD# RECORD #
at work? (IF NAME 1/ DK..99¢8 DK..998 DK..998
NAE 2 LEFT COPANY BEFORE | NA.399 NA.999 NA.999
12th WEEK - Q. 237 - 10O NOT
ASK Q. 283C)
C. (DO NOT ASK FOR TYPICAL *o . 22=74/75-72
WORKER) Today? RECORD # RECORD #
OR, IF NAME NO LONGER NORKS  DK.998  DK..993
FOR COMPANY READ: The last  NA.999  NA..999
-+ week NAME worked for your | 76 51
7880 =12
.Company?
233A.IF TYPICAL WORKER - IS LESS PRODUCTIVE
AFTER 2 YEARS (Q.282 IS LESS THAN Q. 2838, TYPICAL
WORKER®) ASK 286, OTHERWISE GO TO 280A. €13
. " le=3],
) Jew ID: 2-§

132
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Toxt Prov

ERIC.

Q
R
r'v

"208.

206.

207,

208.

209.

|
In the first three months of employment,
approximately how many total hours does a
typical new employee in NAME'S position
spend away from normal work activitles
filling out forms and being told about
the company history, benefits and rules?

During the first three months,
how many total hours does the
average new employve spend in

training actlvities in which
_ he or she is watching other

people Jo the job rather than
doing it himself?

How many weeks does it take

a new employee hired for this
poslilon to become fully tralned
and qualitied if he or she has no
previous experience in this job,
but has had the necessary
school-provided training?

How many of the skills learned by
few exployees in this job are
useful outside of this company?
(READ LIST)...

Focusing on the skills that are
useful outside your company, how

~ many other companies in the local

‘labor market have jebs that require
these skills? Would you guess
(READ LIST)...

122

RECORD HOURS
NONE..eeeoetecnces 87
) 1| S
NA.cesovcoccaves 98

RECORD HOURS

,moooooooooouo 997

Dxn........... 998
:..Q........ 399

RECORD, WEEKS
NONE.«eeoeresnes 997
DK.eeereerenss 998
MAuoeesorasnss 999

Almost all 1
MOStecsses 2
Some 3
" Or AlMOSt NONC.cescarcese §
DK ]
NA 9
less than J. 1
510 15ue 2
16 10 160 3
~or over 100 .
DK 8
NA. 9
153
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