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ABSTRACT

We examine the relationships among on-the-job training, starting wages,
wage growth, and productivity growth. Our models suggest that training
lowers starting wages, but the estimated magnitudes are small. When
firms are asked directly, we find that they pay higher starting wages to
workers requiring less training than is typical, but do not pay lower start-
ing wages to workers who require more training than is typical. In con-
trast to the results for wage growth, we find a large, robust impact of
training on productivity growth, suggesting that firms pay most of the cost
and reap most of the returns to training.

I. Introduction

Since the seminal work of Becker (1962, 1964) and Mincer (1962,
1974), economists have recognized that investment in human capital while on the
job may be a major determinant of wages. There have been numerous empirical and
theoretical studies of on-the-job training. The early empirical work, however, suf-
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fered from a severe shortcoming. Data sets usually did not include direct measures
of on-the-job training, so researchers had to rely on proxies to measure job training.
Fortunately, in the last 15 years or so, numerous data sets have become available
that contain better measures of on-the-job training.

The various theories of on-the-job training contain two common predictions: first,
on-the-job training should increase wage growth, and second, on-the-job training
should lower the starting wage. When training is general, the worker pays the full
training costs by accepting a lower starting wage and receives higher future wages
in return. When the training is specific to the firm, the worker and firm share the
costs and the returns to training. Numerous papers using a variety of data sources
have confirmed the prediction that training and wage growth are positively corre-
lated.'

Although there is widespread support for the prediction that on-the-job training
increases wage growth, the evidence is less clear when examining the impact of
training on the starting wage. For instance, Barron, Black, and Loewenstein (1989),
using the Employment Opportunity Pilot Program (EOPP) data set, find no statisti-
cally significant relationship between training and the starting wage. Bishop (1988)
and Holzer (1990) also report similar results using the EOPP. Parsons (1989), using
the National Longitudinal Survey Youth (NLSY) cohort, finds a positive relationship
between starting wages and training, although the relationship is generally not statis-
tically significant. Lynch (1992), using a sample of noncollege graduates from the
NLSY data, reports that for the sample as a whole, uncompleted spells of training
are positively associated with current wages, although there are some differences
by education level.?

The lack of a negative correlation between the starting wage and on-the-job train-
ing represents a serious challenge to standard on-the-job training theory. Barron,
Black, and Loewenstein (1989) argue that unobservable ability differences may ex-
plain the lack of a negative correlation between the starting wage and on-the-job
traintng if ‘‘better’” workers are matched to jobs that offer more human capital.® It
may also be possible that workers do not pay for training immediately through a
reduction in their wage but rather pay for it later in their careers.

This paper examines these issues using a new data set, a 1992 survey of firms
funded by the Small Business Administration (SBA), that was based on the survey
methodology of the EOPP. Given the similarities of the two data sets, where possible
we present results from both the EOPP and the SBA data. An important feature of
these two data sets, unlike others such as the NLSY, is that they contain rich measures
of on-the-job training for newly hired workers.! In the next section of the paper, we

1. Studies finding that training is positively associated with wage growth include Altonji and Spletzer
(1991); Barron, Black, and Loewenstein (1989, 1993); Booth (1993); Brown (1989); Lillard and Tan
(1992); Levine (1993); Lynch (1992); and Parsons (1989). See Brown (1991) and Parsons (1986, 1990)
for extensive reviews of the literature.

2. For workers with less than a high school education, uncompleted spells of training are negatively associ-
ated with current wages. For those with a high school degree or a college degree, there is a positive
correlation between uncompleted spells of training and the current wage.

3. Kuhn (1993) also offers a theoretical model in which specific training may increase the starting wage.
4. The NLSY data that Lynch (1992) uses reports an incidence of only 4.2 percent for formal training
spells that last over a month. Evidence from the EOPP survey, however, suggests that this substantially
understates on-the-job training; Barron, Black, and Loewenstein (1987) report that 87 percent of all newly
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briefly describe the data and provide some summary statistics. In Section III we
present our major empirical findings, and in Section IV we offer some concluding
remarks.

II. The Data

To test the predictions of human capital theory, we employ two data
sets: the EOPP follow-up employer survey of 1982 and a 1992 survey of employers
financed by the SBA.

A. The 1982 EQOPP Survey

In 1980, the Department of Labor funded an extensive survey of employers to study
the labor market effects of the EOPP. This 1980 EOPP survey interviewed employers
at 23 sites across the country. Approximately 5,700 employers were involved in the
original survey. In 1982, the follow-up survey successfully contacted about 70 per-
cent of the original respondents. The 1982 EOPP data set provides more detailed
information on the training activities of the most recently hired new employee than
did the 1980 EOPP survey.

B. The 1992 SBA Survey

In 1992, the SBA funded a survey to examine training at large and small firms.
Survey Sampling, Inc., of Fairfield, Conn., constructed the sample of businesses for
this survey. Survey Sampling drew a stratified random sample of 3,600 businesses
from the Comprehensive Business Database, oversampling large establishments to
ensure statistically meaningful comparisons between large and small firms.® At the
University of Kentucky, we designed the survey and the Survey Research Center
(SRC) conducted the interviews in the summer of 1992. A letter was first sent to
each business describing the survey. SRC attempted to track down firms with unde-
liverable letters using directory assistance and attempted to contact each of the 3,600
businesses for a telephone interview. Of the original sample of 3,600 establishments,
2,561 were eligible to complete an interview. The 1,039 ineligible establishments

hired workers received some amount of informal training provided by their manager. The NLSY data set
is also less suited for examining the impact of training on starting wages because it samples the entire
population of workers rather than just newly hired workers. More recent surveys in the NLSY inctude
spells of formal training that are less than a month long. In addition, the most recent survey of the NLSY
contains a measure of informal training, although Loewenstein and Spletzer (1994) suggest that this mea-
sure misses a significant amount of informal training. Using these more recent measures in the NLSY,
Loewenstein and Spletzer (1996) find a training incidence rate of 9.9 percent in the first year of job tenure.
5. The sample was stratified by establishment size in the following manner: 1,250 businesses with 0—19
employees, 1,250 businesses with 20-99 employees, 550 businesses with 100-499 employees, and 550
businesses with 500 or more employees. Agriculture, Forestry, and Fisheries (SIC 0-99) and Public Admin-
istration (SIC 900 and above) were excluded. Except for these exclusions, we sampled businesses randomly
within each size stratum, providing a representative distribution by industry and region. Thus, for example,
unlike the EOPP data set, the SBA data set does not oversample low-income workers nor is it targeted
only at sites where new government programs are planned.
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were out of business, had disconnected phones, did not answer in any of 15 attempts,
could not be reached because of Hurricane Andrew, had other miscellaneous prob-
lems, or had no employees. We had 1,288 establishments complete the survey. The
1,273 noncompletions consisted of refusals, those who reported that answering sur-
veys was against company policy, those who stated that the appropriate person was
repeatedly unavailable, and those who rescheduled the interview six or more times.

To get a feeling for how the sample of completions represents the stratified initial
sample, we estimated a probit equation with the dependent variable equal to one if
the establishment was in the sample and zero otherwise. Independent variables in-
cluded a set of one-digit industry dummies, a dummy variable indicating whether
the establishment was located in a metropolitan statistical area, and a vector of estab-
lishment-size variables.® Establishments from SIC code 7—a portion of the service
industry—(10.2 percent in sample versus 16.6 percent universe) and SIC code 5—
retail trade—(30.8 percent versus 33.0 percent) are somewhat underrepresented in
our sample. Similarly, there are too few establishments from the Northeast census
region (13.7 percent versus 17.4 percent) and too few urban establishments (77.6
percent versus 85.1 percent). In addition, the probability of being in our sample
monotonically increases with the size of the establishment.

C. Means of Training Measures

Both the SBA and EOPP data sets focused on the last worker hired (in the case
of the SBA survey, the last permanent worker hired). The employer gave detailed
retrospective information about the training this worker received in the first three
months of employment. In addition, the surveys asked limited questions concerning
firm characteristics, demographic characteristics of the workers hired, recruiting ac-
tivity required to fill the position, and information about their earnings. In addition,
we know the number of months of experience in ‘‘jobs that have some application
to the position’’ that each worker had. We refer to this measure as the worker’s
“‘relevant experience.”’ In this section and the next section, we limit our samples
for both the EOPP and SBA surveys to those respondents that provided complete
information on all of the variables of interest and who were hired within seven years
of the interview, which gives us a working sample of 756 workers for the 1992 SBA
survey and 1,323 for the 1982 EOPP survey.’

6. The breakdowns for firm size were 1-4 employees, 5-9 employees, 1019 employees, 20-49 employ-
ees, 50-99 employees, 100-199 employees, 200-499 employees, and 500 or more employees.

7. For the SBA data, we arrive at our working sample of 756 from the original 1,288 in the following
manner: 31 observations have missing data on the year of hire or were hired prior to 1985, 149 additional
observations are missing data on wages, 124 additional observations are missing training data, another
131 observations are missing data on one or both of the worker heterogeneity measures, another 49 respon-
dents failed to report relevant experience, and an additional 48 observations are missing one or more of
the other variables in the model. In the 1982 EOPP survey, 2,274 respondents reported that a permanent
employee was their last worker hired. (We exclude temporary and seasonal new hires to make the EOPP
data more comparable to the SBA data.) Of these, 65 are missing year of hire or were hired prior to 1975,
137 additional observations are missing wage data, 257 additional observations are missing training data,
another 301 observations are missing one or both of the worker heterogeneity measures, 78 additional
respondents failed to report relevant experience, and another 113 observations are missing one or more
of the other variables in the model, giving a working sample of 1,323.
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In both data sets, the mean characteristics of the working samples are only slightly
different than the mean characteristics of the full sample. The mean proportion of
time spent training in the SBA working sample is .362 and is .364 in the full sample.
In the EOPP working sample, .295 is the mean proportion of time spent training
while .280 is the mean for the full sample. In the SBA data, the mean establishment
size in the working sample is smaller (185 versus 234) while in the EOPP the working
sample mean is slightly larger (72 versus 70). For most other characteristics the
relationship between the working sample means and the full sample means is similar
in the two data sets. The working samples have slightly lower wages (SBA: $8.72
versus $8.88; EOPP: $7.71 versus $7.84), have slightly less years of experience
(SBA: 3.36 versus 3.69; EOPP: 2.50 versus 2.81) and years of education (SBA:
13.45 versus 13.54; EOPP: 12.54 versus 12.58), are slightly younger (SBA: 29.27
versus 29.85 years; EOPP: 27.12 versus 28.02 years), and are less likely to be union
members (SBA:.085 versus .106; EOPP: .095 versus .096) than are the full samples.

The SBA and EOPP surveys have four common measures of training: the time
spent in formal training programs offered by the firm on site, the time spent in infor-
mal training by the worker’s supervisor, the time spent in informal training by co-
workers, and the time the worker spent watching others perform tasks during the
first three months. Dividing these training measures by the total hours of employment
during the first three months provides us with training measures in terms of the
proportion of work-time devoted to each type of training. The SBA survey also
contains a measure of the number of hours spent at off-site formal training programs
during the first three months. This type of training was offered to only 10.3 percent
of the workers. Its limited use and the fact that this measure of training is not avail-
able for the EOPP survey led us to treat off-site formal training as a separate training
measure. Table 1 reports the magnitudes of the four common measures of training
during the first three months for both the 1992 SBA survey and the 1982 EOPP
survey.

Both surveys also asked a question similar to the Panel Survey of Income Dynam-
ics measure of training:

How many weeks does it take a new employee hired for (name’s) type of posi-
tion to become fully trained and qualified if he or she has no previous experience
in this job, but has the necessary school-provided training?

Table 1 reports the mean answer to this question for each survey. Because the time
it takes to become fully trained and qualified measures in part the difficulty of mas-
tering the job, we refer to this measure as ‘‘job complexity.’’?

Panel A of Table 1 indicates remarkably similar responses to the training and job
complexity questons across the EOPP and SBA surveys. For the EOPP measure,
the median level of training in the first three months of employment is 16.3 percent
of total work time. For the SBA measure, the median is 19.5 percent of total work
time. Similarly, the measures of job complexity are quite similar. For the EOPP
measure, the mean job complexity is 21.38 weeks with a median of 6.75 weeks,

8. Because workers differ in the length of work week, to make these measures comparable we calculate
the time to become fully trained and qualified for a standard 40 hour work week using data on the worker’s
usual hours worked per week.
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while for the SBA measure, the mean job complexity is 23.15 weeks with a median
of 6.35 weeks. The second moments also appear similar, although the variances of
training and job complexity are somewhat larger in the SBA data. Taken as a whole,
these similarities in two surveys taken ten years apart are striking.

The use of a single measure of training does mask some differences between the
EOPP data and the SBA data. In Panel B of Table 1, we look at the means and
incidence rates of on-site formal training, informal management training, informal
coworker training, and training by watching others from both data sets. The SBA
data set has a greater incidence of on-site formal training and informal management
training, while the EOPP data set has a greater incidence of informal coworker train-
ing and training by watching others. Among those receiving various types of training,
workers in the SBA survey spent a greater fraction of work time receiving informal
management and coworker training. In both data sets, over 96 percent of workers
hired have some form of training.

III. The Impact of On-the-Job Training on the
Starting Wage, Wage Growth, and Productivity
Growth

A. The Impact of Training on the Starting Wage

To gauge the impact of on-the-job training on the starting wage, we specify a wage
equation, augmented with measures of on-the-job training. Thus, let

(1) Inw=XB+Ty+e

where w is the wage rate, X is a vector of firm and worker characteristics, B is a
vector of coefficients, T is a vector of on-the-job training measures with the corre-
sponding vector of coefficients, and € is an error term assumed to have the standard
propetties. For both the SBA and EOPP data sets, we use years of education, dummy
variables to indicate a high school degree and a college degree, the logarithm of the
size of the establishment, the logarithm of hours worked, a dummy variable indicat-
ing whether the worker is female, and a series of dummy variables representing one-
digit industry and occupation categories.’ In addition, we have a variable indicating
the worker’s union status. The union variable for the EOPP sample is the fraction
of the establishment’s workers who are union members. For the SBA sample, the
union variable indicates the worker is a union member.

Both the SBA and EOPP data contain the relevant experience variable, which is
a direct measure of this previously acquired on-the-job training. The exact wording
of the question is: ‘“How many months of experience in jobs that had some applica-
tton to the position did (NAME) have before he/she started working for your com-
pany?’’ We convert this variable to years and refer to it as ‘‘relevant experience.”’
While this is a measure of the relevant experience that workers have, they may also

9. The EOPP data set does not have a race variable, so to make the SBA and EOPP specifications as
comparable as possible, we do not include race in the SBA regressions. However, the results for the SBA
data are not affected by the inclusion of a race variable or race-gender interaction variables.
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accumulate some general skills in jobs that are not relevant to their current employ-
ment. For such general experience, we have measures of the workers’ ages to proxy
for general experience. We therefore include relevant experience and its square and
age and its square as controls well.

In Columns | and 4 of Table 2, we report the wage equation estimates for the
SBA and EOPP data. There is a strong, concave relationship between wages and
the relevant experience and between wages and age in both data sets. The first year
of relevant experience increases starting wages about 4.2 percent in the SBA data
and about 4.0 percent in the EOPP data.!® Note, however, that only the EOPP esti-
mated training effect is negative as predicted, and it is statistically insignificant. For
the SBA data set, there are two training variables, the logarithm of the total propor-
tion of work time spent in on-site training and the logarithm of the proportion of
time spent in off-site formal training during the first three months of employment."
Earlier, we suggested a problem in estimating the negative effect of training on the
starting wage arising from a matching of individuals with high ability to positions
that require substantial training.'> What we seek are variables that are correlated with
such unobserved differences in worker ability. Two variables are used. First is the
job complexity variable. We expect more-able individuals to match with positions
with higher job complexity. In Columns 2 and 5 of Table 2, we add the measure of
job complexity to the wage equation. With the inclusion of this control, the estimated
parameter for the on-site training variables is now negative in both data sets, and
for the EOPP sample the coefficient is just significant at the 5 percent confidence
level."

The second variable we introduce as a control for worker ability is derived from
our analysis of employer search activities (see Barron, Berger, and Black, 1997).
Employer search theory suggests that more-able workers will be hired by employers
who spend more time screening each prospective job candidate. Columns 3 and 6
add the logarithm of the number of hours spent by the employer screening each job
applicant for the position filled. We expect more-able individuals to be filling posi-
tions that involve a more intensive screening process. The results are encouraging.
As we add this second *‘ability-control’” variable, the predicted negative impact of

10. In results not reported here, we estimated similar equations using data from the Current Population
Survey and 1990 census data. Using Mincer’s (1962, 1974) potential experience as our measure of experi-
ence, we obtained somewhat smaller returns to experience.

11. Nate that to avoid taking the logarithm of zero, we take the logarithm of the ratio of one plus total
training hours during the first three months to total work hours during the first three months. We tested
to see if we could combine the four measures of training: the F-statistic was 1,44 with a p-value of 0.23.
In contrast, if we try to aggregate all five measures of training, the F-statistic is 7.01 with a p-value of
0.004.

12. Note that ability is interpreted broadly as any inherent worker characteristics that increase the value
of the worker to the employer. For instance, higher-ability workers could be those who can produce more
per hour, those who encourage coworkers to be more productive, or individuals who have a lower propen-
sity to turnover.

13. Note that the estimated coefficient on the job complexity variable is about twice as large in the SBA
results as in the EOPP results. One explanation for this is that the return to job complexity has been
increasing over time, much like the return 1o formal education. Similarly, though not shown in the table,
we find that the estimated coefficient on establishment size is higher in the SBA results than in the EOPP
results. If large establishments hire unobservably better workers, there may be an increase in the return
to such unobservable ability over time as well.
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training on the starting wage becomes increasingly apparent. Now, the SBA esti-
mated coefficient approaches significance at the 10 percent level and the EOPP esti-
mated coefficient is significant at the 1 percent level.

We can draw three major conclusions from the estimated starting wage equations.
First, contrary to the predictions of the human capital model, the coefficient estimates
for off-site training (SBA data) are generally positive and statistically significant.
Second, the coefficient estimates for on-site training in both the SBA and EOPP data
sets do not offer robust support for the negative impact of training on the starting
wage that is predicted by the standard human capital model. Even when the coeffi-
cient estimates are negative and statistically significant, their magnitudes are small;
the largest elasticity we estimated reported in Table 2 is only —0.018. Finally, the
inclusion of the job complexity and recruiting intensity variables increases any nega-
tive impact of training on the starting wage. To us, this last result suggests that cross-
sectional estimates of the impact of training on starting wages may be biased because
of a positive covariance between unobserved ability and on-the-job training.'

B. Training Relative to the Typical Worker

The evidence we presented in the last subsection, consistent with the findings of past
research, suggests that there is little evidence in cross-sectional studies to support the
basic human capital model. As noted above, Barron, Black, and Loewenstein (1989)
suggest that unobservable ability differences could explain the lack of a negative
correlation between the starting wage and on-the-job training if ‘“‘better’” workers
are matched to jobs that offer more human capital. Because even well-specified wage
equations explain only about half, or less, of the variation in wages, there is certainly
a large role for unobservable factors to affect wages. When confronted with the
potential for such unobservable differences, two strategies can be adopted. First,
with panel data on individual workers, one could estimate fixed-effect models to
control for heterogeneity across individuals, which is the approach of Loewenstein
and Spletzer (1996). This approach ignores variation in (mean) training across indi-
viduals and identifies the impact of training on wages by the variation in training
over time that individuals experience.'® Second, one could estimate a ‘‘fixed-effect
model”’ by looking at fluctuations in the training across workers for a given position,
which is the approach we take in the next two subsections. This approach ignores
(mean) variation in training across positions and identifies the impact of training on
the starting wage by variations in training offered to workers within the position.
To assess how typical was the training experience of the last worker hired, respon-
dents were asked whether the worker had received more, less, or the same level of
training as the worker typically hired into this position. They were asked whether

14. Another explanation for the lack of a negative correlation between starting wages and training is
contained in Mincer (1993). He finds that the wage gain in moving to a firm is smaller for trainees than
for nontrainees, suggesting a higher previous wage for those selected into current training. We are unable
to test this proposition directly because we do not observe the wage on the previous job. However, we
do observe previous relevant experience and have included it in our estimated starting wage equations.
15. This requires that the heterogeneity across individuals be time invariant. This may be violated. For
instance, if some individuals ‘‘mature’’ as they age. and if firms perceive this maturation, the time-varying
heterogeneity may still be correlated with training.
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Table 3
Training and Starting Wage, 1992 SBA Data

More Training Same Training as  Less Training

Panel A Than Typical Typical Worker ~ Than Typical
Higher wage than typical
(N = 221) 12.2% 12.2% 47.6%
Same wage as typical
worker (N = 788) 81.1% 86.2% 50.9%
Lower wage than typical
(N = 20) 6.8% 1.6% 1.5%
Sample size (N = 1,029) 74 686 269
Panel B Ordered Probit Results® nH 2)
Worker received more training than typical worker —0.214 -0.236
(1.25) (1.36)
Worker received less training than typical worker 0.995 0.890
(10.46) (8.98)
Worker's experience/10 — 0.735
(3.90)
Worker’s experience squared/10? — —0.209
(2.75)
Logarithm of job complexity — 0.08%
(2.61)
Chi-square statistic 122 155
Log likelihood function —567.93 —551.63
N 1,029 1,029

a. The dependent variable is equal to zero if the worker is paid less than the typical worker, one if the
worker is paid the same as the typical worker, and two if the worker is paid more than the typical worker.
Absolute values of z-statistics given in the parentheses.

the starting wage was higher, lower, or the same as the typical starting wage for this
position. In Panel A of Table 3, we examine the relationship between these two
variables.'® There are two striking findings. First, approximately 7 percent of the
workers are trained more than the typical worker hired for this position, but over
26 percent of workers receive less training than the typical worker hired into the
position. Second, only 1.9 percent of workers are given a wage below the wage

16. In this section, we use a sample of 1,029 from the SBA data set. This sampie was reduced from the
original 1,288 because 31 observations were missing data on the year hired or were hired prior to 1985,
another 52 observations were missing data on the amount of pay or training relative to the typical worker,
an additional 111 observations were missing data on relevant experience, and another 65 respondents failed
to report job complexity. The relationships between the mean characteristics of this working sample and
the full sample are similar to those discussed earlier for the working sample of 756 used in the analyses
in Tables 1 and 2.
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typically paid, but 21.5 percent of workers receive a wage above normal.” Among
those receiving more training than the typical worker, only 6.8 percent of these work-
ers receive wages below the typical worker, and 12.2 percent of these workers receive
wages above the typical wage for this position. Of course some of this extra training
may be the result of the workers being given added responsibilities not typically
given to a worker hired in this position. Nevertheless, firms do not appear to make
workers pay for this extra training. In contrast, firms do appear willing to adjust
wages upward when the worker needs less training than the typical worker. Close
to 48 percent of workers who receive less training than the typical worker are also
paid a higher wage than the typical wage paid for newly hired workers in this posi-
tion. Thus, the trade-off between the starting wage and the quantity of on-the-job
training occurs asymmetrically—workers requiring less training are more likely to
receive a higher starting wage, but when the workers receive more training than the
typical worker, the trade-off is not apparent.

In Panel B of Table 3, we estimate an ordered probit model where the dependent
variable is equal to zero if the worker is paid less than the typical worker, is equal
to one if the worker is paid the same as the typical worker, and is equal to two if the
worker is paid more than the typical worker. For independent variables we construct
dummy variables to indicate that the worker receives more training than the typical
worker and a dummy variable to indicate that the worker received less training than
the typical worker. In Column 1 we report the estimates with just these two indepen-
dent variables. The coefficient on more training than the typical worker, though nega-
tive as the theory predicts, is not statistically significant. The coefficient on less
training than the typical worker, however, is positive as predicted, statistically sig-
nificant, and more than four times the magnitude of the coefficient on less training.
In Column 2, we add controls for the worker’s relevant experience, experience
squared, and the job complexity measure. These additional controls have little impact
on the parameter estimates for the more and less training variables.

C. The Impact of Training on Wage and Productivity Growth

In this section, we compare the effects of training on productivity and wage growth.
Under certain circumstances, this approach controls for worker heterogeneity. To
see why, consider the following simple representation of on-the-job training.
Assume that workers hired into the same position have similar unobserved abili-
ties. The productivity of a worker in a position with training level 7' depends on
both the worker’s type and the level of training. In particular, let ap(T) denote the
starting productivity of a type o worker in a position with training level 7. Increased
training reduces the starting productivity of the worker, such that dp/dT < 0. In
addition, employers offering training T incur direct costs ¢(T) reflecting the time of
other workers providing the training as well as other training expenses. Naturally,
de/dT is greater than or equal to zero. Let the productivity of a worker of type &

17. Some readers may be bothered by the asymmetry in these responses, especially if one wishes to inter-
pret the typical worker as the mean worker. Given these responses, the respondents’ frame of reference
may be the median worker. Alternatively, firms may be reluctant to report that individuals are receiving
a wage below that which is typical. This would also explain the asymmetry of responses.
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after training be represented by ap, (T). Increased training raises productivity, such
that dp,/dT > 0. Let w, and w, denote the starting wage paid to workers being trained
and the wage paid after training is complete. For simplicity, assume a single period
of training, N periods of subsequent employment, and a zero discount rate. Then the
net present value of a worker hired for a position with training 7 is given by

2y PV =op/T) — c(T) — w, + Nap(T) — w,) = 0,

where competition among firms implies that the net present values of positions with
varying levels of training equal zero. Human capital theory predicts that if training
is general, then the starting wage and the wage paid to a fully trained worker will
adjust such that the worker bears all the costs and reaps the entire return to such
training. That is, when on-the-job training is general, we have

B3 ap(T) — o(T) = w,
@ apT) = w,.

Equation 3 highlights the key claim of human capital theory that an increase in
training T will lower the starting wage given dc/dT = 0 and dp,/dT < 0. As we
have discussed previously, if positions with increased training are filled with more-
able individuals (that is, do/dT > 0) and we cannot fully control for this matching
of more-able workers to positions with greater training, then our estimate of the
negative effect of training on the starting wage will be biased upward. Equations 2
through 4 suggest, however, an alternative test for the prediction that workers will
bear the entire costs of general training. Namely, dividing Equation 4 by Equation
3, taking logs, and differentiating with respect to the log of training, we obtain the
following expression:

(5) din(p,/pHdInT =dInw,/w)ldInT + dIn(1 — c/lop)dIn T

It is straightforward to show that d In(1 — c/op,)/d In T < 0 and thus that d In(p,/
pHdInT = dIn(w,/w,)." In other words, the elasticity of wage growth with respect
to training should be greater than or equal to the elasticity of productivity growth
with respect to training when training is general. Therefore, Equation S provides
another test of the standard human capital model with general training.

Both the EOPP data and the SBA data contain questions that provide us with
measures of productivity and wage growth. For productivity, in the EOPP data, re-
spondents were asked the following question:

Please rate your employee on a productivity scale of zero to 100, where 100
equals the maximum productivity rating any of your employees [in this] position
can attain and zero is absolutely no productivity by your employee. What is
the productivity of [the last worker hired] during (his/her) first two weeks of
employment?

18. The critical elements necessary to sign 4 In(i — c/ap,)id In T are ¢ < op,, that one cannot incur
costs of training greater than one’s productivity, and that de/dT = 0 and dp,/dT < 0. If ¢ = 0, then
In(I — ¢/ap,) = 0 and productivity growth equals wage growth.
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We asked a slightly different version of this question to the SBA respondents:

Please rate (name of last worker hired) on a productivity scale of zero to 100,
where 100 equals (nrame’s) productivity when (he/she) is fully trained and zero
is absolutely no productivity by (name). . . . What was (name’s) productivity
on this scale during his/her first two weeks of employment?

Productivity growth from the start of employment until the worker is fully
trained is then just 100/(reported starting productivity index). For wage growth,
both surveys asked for the wage paid to workers after two years at the firm. If
we assume that workers after two years of experience are fully trained and
qualified, then the ratio of the wage after two years to the starting wage provides
a wage growth measure that is roughly comparable to the productivity growth
measure. "

In Table 4, we estimate the impact of training on the productivity and wage
growth.” The dependent variables are expressed in natural logarithms as given
by Equation 5.' The training variables are the logarithm of the total hours of
training provided during the first three months. Other than the training variables,
our independent variables are time invariant and therefore do not appear in the
index equations, although there is very little change to the coefficients on the
training measures if we use a specification similar to those used in Table 2.7
In Column 1 we report the results for SBA productivity growth, and in Column
3 we report the results for productivity growth for the EOPP data. There is a
remarkable degree of similarity of coefficients across the data sets: On-site train-
ing increases productivity growth with elasticity estimates of 0.246 for the SBA
and 0.209 for the EOPP data. In Columns 2 and 4, we report the SBA and EOPP
wage growth estimates. Again, there is a remarkable degree of consistency: On-
site training in the first three months has a positive and significant effect on
wage growth with elasticity estimates of 0.020 for the SBA data and 0.028 for
the EOPP data. The impact of training on wage growth is much smaller than
its impact on productivity. In both data sets, the impact of training on productiv-

19. We also estimated the wage growth models reported in Table 4 with the sample restricted to those

with jobs in which the time to become fully trained and qualified was less than two years. The results are
very similar to those reported in Table 4.

20. This analysis uses working samples of 860 from the SBA data and 1,683 from the EOPP data. The
SBA sample drops from the original 1,288 to 860 because 31 observations have missing data on year hired
or were hired prior to 1985, 331 observations were missing data on wage or productivity growth, and an
additional 88 observations were missing data on training. The EOPP sample was reduced from 2,274 to
1,683 because 65 observations were missing the date of hire or were hired prior to 1975, 343 observations
were missing data on wage or productivity growth, and an additional 183 observations were missing data
on training. The mean characteristics of these working samples are similar to those used in the analyses
reported in Tables 1 and 2.

21. Because a few of the productivity indices take on a zero value, we add one to each value of the index
and then take the logarithm. If we estimate the models using ratios instead of log ratios as dependent
variables, we obtain similar results to those reported in Table 4. The estimated effects of training on
productivity growth, while smaller in these regressions than those reported in Table 4, are still several
times larger than the estimated effects on wage growth.

22. In fact, when all of the controls are included, if our measures of worker ability (time to be fully trained
and time spent screening job applicants) are adequate controls for job type, this regression of fully trained
productivity relative to the productivity of a beginning worker is a regression of initial productivity.
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ity growth is several times larger than its impact on wages.” Finally, we re-
arrange Equation 5 and provide estimates of the effect of training on the differ-
ence between wage growth and productivity growth in Columns 5 and 6 in
Table 4. The coefficients on the training variables provide a test of the null
hypothesis that the wage and productivity growth elasticities are equal. This
hypothesis is soundly rejected in both data sets, implying that the differences
between the wage and productivity growth training elasticities are statistically
significant.

IV. Conclusion

Traditional human capital theory predicts that workers bear the full
cost of general training and reap the full return. For specific training, the worker
and the firm agree to share both the costs of and the returns to specific training.
Although wages grow quickly in the first two years of employment, about 15.5 per-
cent for the SBA data, the growth is weakly correlated with training. In contrast,
productivity growth is highly correlated with training. It appears, therefore, that firms
are bearing an overwhelming portion of the costs of training. Even when we use a
fixed-effect model to control for unobserved abilities, the impact of training on wage
growth is extremely small relative to the impact of training on the worker’s produc-
tivity growth at the firm. Both data sets offer a very similar story: workers pay for
very little of their training early in their careers.

There are several responses to the above finding. One, a response that follows the
spirit of simple human capital theory, is to argue that most training is specific. The
EOPP survey asked employers directly about how specific their training was. The
survey asked whether almost all, most, some, or none of the skills learned by new
employees in this job are useful outside of this company. Nearly 60 percent of the
sample reported that the training is almost all general human capital. Only about 8
percent reported that almost none of the skills are of value outside the company.
The responses of employers would also appear consistent with the large return to
labor market experience. Bishop (1988) analyzes these data and concludes that many
“‘employers are, in effect, induced to share the costs and benefits of general on-the-
job training with their employees’” (p. 1). Thus, it appears that employees pay only
a small fraction of the training costs, and employers feel much of that training is
general training.

Another response is to argue that informational asymmetries make much so-called
‘‘general’” training in fact ‘‘specific’’ training. Katz and Ziderman (1990, 1147-8),
for instance, observe that ‘‘Potential recruiters do not possess much information on
the extent and type of workers’ on-the-job training. . . . The informational asymmetry
between a training and a recruiting firm thereby reduces the net benefits that a worker
with general training can obtain by moving to another firm. We shall argue that this

23. Bishop (1988, 1996), using the EOPP, also finds that the impact of training is much Jarger in productiv-
ity growth equations than in wage growth equations.
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implies that a firm may find it feasible to finance a part, or all, of a worker’s general
training.”’*

A third response, suggested by efficiency wage theory, would be to argue that
high training positions are positions where monitoring is difficult, or the costs of
shirking are great, and thus are positions that pay a higher ‘‘efficiency wage.”

Finally, it may be that while workers do not pay for training immediately early
in their careers, they do pay for it at some later date, outside the range of our data.
Sorting out the validity of these and other responses to our finding remains a topic
of future research.
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