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Employer Motives for Investment in Training

The human capital model of on-the-job training is well-accepted by economists.
Employees and employers enter into an agreement under which the employee foregoes productive
activity during a "training period" hi order to increase her productivity (and thus wages) hi future
time periods. The costs of the training include the foregone productivity of the trainee, lost
productivity of supervisors or co-workers who engage hi the training activity, and the costs of
providing training materials and providers. These costs are borne by the employer, but they may
be passed on to employees in the form of reduced compensation. Employees benefit from the
training activity so long as their future (discounted) wage enhancements attributable to the training
exceed the costs that they bear. Employers invest hi the training, according to this model, as long
as employee productivity in the future exceeds the wages that are paid and the discounted value
of future productivity over wages exceeds the costs of training.
The traditional (human capital) model furthermore distinguishes between specific and
general training. General training involves the acquisition of skills that would be useful at other
firms. Specific training involves the acquisition of skills that are useful only at the current firm.
This distinction is important because general training imparts skills and productivity that are
valued by other employers, so the trained worker can enter the labor market and command a wage
that is equal to her full productivity (value of marginal product). Skills acquired through specific
training are not as "valuable" to a worker because her additional productivity is only of value to
her current employer. She cannot command a wage in the labor market that is equal to the full
value of her marginal product at the current firm. The model implies that workers "pay" the full
costs of general training because they receive the full value. There is no incentive for the firm

to pay for training because the employee can quit and ply her skills elsewhere. On the other hand,
workers and firms split the cost of specific training. (Hashimoto 1981).
Many studies have examined empirically the relationships between training and wage
profiles predicted by the human capital model. (See Mincer 1989 for a review; also see Lillard
and Tan 1992, Lynch 1992). The empirical tests of hypotheses from this model have resulted in
general confirmation of implied relationships. For example, most studies find that wages and
wage growth are positively related to training, although there are theories that compete with the
human capital theory that relate wage levels and growth to factors other than training. Some
empirical tests of hypotheses from the human capital model have not confirmed predictions, or
have found weak confirmation, however. For example, most studies have found that workers do
not pay for general training (see Barron, et al. 1996).
This paper argues that one of the simplifying assumptions of the human capital model,
homogeneity of training, does not accord well with actual practice. In fact, training comprises
many different types of activities that are undertaken for many different reasons, only some of
which are meant to enhance individual worker productivity and thus might be expected to
influence wages I argue that a more realistic view of training classifies it into the following
mutually exclusive and exhaustive eight categories: 1 (1) workplace and company orientation, (2)
training required to learn and perform job tasks, (3) occupational safety and employee health and
wellness training, (4) training to complement technological change, product change, or process
transformation, (5) training to upgrade or maintain occupational skills and knowledge, (6)

Admittedly, there may be training activities that I am unaware of that do not fit neatly into this classification
I believe that by far the largest share of training activities are undertaken for these reasons.
but
system;

strategic training to gather information, (7) awareness training, and (8) workplace education and
general employee development.2
This paper has two parts. The first part of the paper describes each of the eight types of
training. It informally links the various types of training to their impacts on productivity and
wages. The paper goes on to suggest that data sets that have collected data from individuals and
data sets that have collected information from employers have both missed a considerable share
of training, and so our empirical picture of the impacts of training is somewhat flawed. The
second part of the paper focuses on an aspect of training that, to my knowledge, has not been
modeled or analyzed empirically the spillover effects of training within the firm. The fifth and
sixth types of training, upgrading or maintaining one's occupational skills and strategic training
to gather information, typically have substantial impacts on the productivity on other workers
within the firm. The model developed in the latter section of the paper implies that firms may pay
for general training that has such spillovers. An empirical test of the spillover effects is presented
using data from a national survey of establishments.

I. Eight Types of Training

What are the eight different types of training and how do they differ from each other?
What are the employers' and employees' motives for investing in them and participating in them?

2The BLS 1995 Survey of Formal Training (U.S. Department of Labor, BLS 1996) used the following
categorization for formal training: Management training; Professional and technical skills training; Computer
procedures, programming, and software training; Clerical and administrative support skills training; Sales and
customer relations training; Service-related training; Production- and construction-related training; Basic skills
training; Occupational safety training; Employee health and wellness training; Orientation training; Awareness
training; and Communications, employee development, and quality training.

Let me briefly describe each type. Workplace and company orientation activities include tours
and introductions that take place on the first day or days of employment. They include introducing
employees to human resource and workplace practices and policies. In some instances,
organizations provide (new) employees with materials that give general background information
about the organization or industry. The intent is to provide a broad context for the employee's
job tasks. The BLS (1996) reports that almost three-quarters of firms with 50 or more employees
offer formal orientation training.
Training required to learn and perform job tasks consists of instruction given to
employees on how to perform their jobs and opportunities to practice while under the supervision
of a co-worker or supervisor. In many situations, this type of training is done by a supervisor
who instructs the employee and then monitors closely the employee's performance for a time.
Alternatively, some training may be done through job shadowing, i.e., the trainee follows around
an incumbent on the job. Formal apprenticeships are another mode of providing this type of
training. Apprenticeships intersperse formal classroom instruction with informal on-the-job
specific training with mentors. Sometimes, employees are given technical or service manuals to
read about their specific expected tasks. With the growing importance of flexible manufacturing
techniques, companies are increasingly engaging in cross-training their employees, i.e., training
them how to perform co-workers' job tasks. This, too, would be considered as part of this type
of training.
The third type of training is occupational safety or employee health and wellness training.
For example, occupational safety and health regulations mandate that firms provide training in
how to handle hazardous substances that may be used in their workplaces. Similarly, professional
4

drivers (truck or bus) undertake periodic mandatory safety training. Recently, firms have begun
to train employees on the ill health effects of tobacco usage or substance abuse. Some firms offer
training in stress management.
A large share of training is undertaken when organizations invest in new capital
equipment, change product lines, or transform their production processes.

Virtually all

technological change involves new equipment, whose operating instructions must be learned. The
infusion of computers into workplaces and subsequent hardware or software upgrades have
resulted in a considerable amount of training for employees, for example. Furthermore,
organizations are transforming their production processes to so-called high performance
workplaces, which require new ways of working. The implementation of increased flexibility and
total quality approaches requires worker training also.
Another substantial amount of training, particularly in professional occupations, occurs
to upgrade or maintain occupational skills and knowledge. For example, health care
professionals attend conferences or read journals to maintain their expertise in various procedures.
Teachers engage in professional development activities to learn about new instructional techniques
or curricula. Airline attendants participate hi training annually to upgrade then: skills and
knowledge about different equipment. In many occupations, not just professional ones, materials
or techniques that are used to accomplish work may change, which may cause technical job skills
to atrophy and require upgrading. Participation in appropriate training activities may then be used
to "re-tool" a worker's skill. For example, draftspersons who were trained with mechanical
drawing skills have to upgrade their skills to computer-assisted design.

Strategic training to gather information is another motive that employers and employees
have for training. Organizations invest in training as a strategy to be competitive or to facilitate
innovation. They send employees to conferences or formal classes to find out if a new process
or equipment item might be of value within the organization. Organizations that recognize how
important information is for competitiveness will be constantly gathering information through
external training. The model that is described later suggests that organizations identify certain key
employees as information gatherers and innovators, and these employees participate in training
for this purpose.
A more recent development is awareness training. For example, many companies engage
in training in cultural diversity or gender sensitivity. The purpose of this training is to facilitate
working relationships among co-workers and possibly relationships with customers. This type
of training might also be undertaken to minimize legal problems within the organization.
The last type of training in this typology, workplace education and general employee
development, involves skills that are not specific to one's job or occupation, but contribute to
one's productivity. For example, some employers have become aware of the deficiencies in basic
academic or employ ability skills (reading levels or arithmetic, for example) that some workers
have and the employers provide workplace education (Hollenbeck 1993). This training may
occur on or off site and may be completely or partially paid for by workers. In some cases, the
training is done in a way to conceal the identity of the trainee who wants to avoid stigma. Note
that workplace education may extend to higher level academic education, such as foreign language
skills, scientific disciplines, or advanced mathematics. General employee development consists

of training in activities such as time management, problem solving, public speaking, leadership,
working in teams, total quality management, or customer relations.
Characteristics of the Eight Types of Training
General and Specific Training. As mentioned above, economists distinguish between
general training that may be useful in other workplaces or employing organizations besides the
current one and specific training, which imparts skills or knowledge that are useful outside the
firm. The following chart classifies the eight types of training into those that provide mainly
general or specific training:
General

Specific

(2) training required to learn and perform job (1) workplace and company orientation
tasks
(3) occupational safety or employee health
and wellness training

(2) training required to learn and perform job
tasks

(4) training to complement technological
change, product change, or process
transformation

(4) training to complement technological
change, product change, or process
transformation

5) training to upgrade/maintain occupational
skills and knowledge

(6) strategic training to gather information

6) strategic training to gather information
7) awareness training
8) workplace education and general
employee development

The only type of training that can be classified unambiguously as primarily specific
training is workplace and company orientation. Training that is required to learn one's job tasks,
training that might accompany technological or process changes, and strategic training to gain

information may be specific or general. It depends on the nature of the training, the job tasks,
and the technological or process change. These types of training would be considered specific
if they were embedded in equipment or processes that are specific to the company. However, if
the training involves learning general purpose software or a particular piece of equipment that
might be used in other firms, then the training would be considered general. Training whose
purpose is to strategically gain information for the company is intended to be specific. It is
intended to benefit the company through new processes or products. However, because the source
of information is external to the company, the training might be of value to many companies and
therefore be general.
Four types of training are primarily general in nature: occupation safety or employee wellbeing training, training to upgrade/maintain occupational skills and knowledge, awareness
training, and workplace education and general employee development. In each of these cases,
employees are learning skills or knowledge that are applicable in many job settings.
Formal and Informal Training. Another characteristic of training that is often examined
is whether it is formal or informal. Formal training would involve class-size training that
generally follows a specific, planned curriculum and is "taught" by an instructor. 3 Usually, the
trainees are not formally productive during the training. Informal training is usually performed
on-the-job, involving a very small number of trainees often only one and generally does not
follow a specific curriculum. Typically, the trainer would be a co-worker or supervisor who
demonstrates procedures or answers questions. Both the trainer and trainee(s) are intended to be

3The 1995 BLS survey worded the question as follows: "Formal training is planned in advance and has a
structured format and defined curriculum."
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productive during the training. The following chart classifies the eight types of training into those
that involve primarily formal or informal training:

Formal

Informal

(2) training required to learn and perform job (1) workplace and company orientation
tasks
3) occupational safety or employee health
and wellness training

(2) training required to learn and perform job
tasks

4) training to complement technological
change, product change, or process
transformation

(4) training to complement technological
change, product change, or process
transformation

5) training to upgrade/maintain occupational
skills and knowledge
6) strategic training to gather information
7) awareness training
8) workplace education and general
employee development

This chart is quite similar to the previous one that distinguished general from specific
training. Most forms of training that are general are offered formally. Most specific training is
imparted informally.

Exceptions to these rules occur.

For example, .apprenticeships may be

formally pursued, but they may result in specific skills. Similarly, company-specific skills may
be obtained through formal training offered by the firm's internal training department (e.g.,
McDonald's Hamburger University or Disney University). The only difference between the two
charts is that strategic training to gather information is rarely informal even though it may result
in specific training.

The 1993 BLS Survey of Formal Training asked respondents (establishments with 50 or
more employees) how new employees learned to perform the tasks asked of them and how existing
employees acquired the skills necessary to operate new technology. The responses confirm that
both training type (2) training required to learn and perform job tasks and type (4) training
to complement technological change, product change, or process transformations rely on both
formal and informal methods. Unpublished tabulations of the survey follow:4

Q. 13: During 1993, how did your new employees learn to perform the tasks asked of
them? (Check all that apply).
Percent of establishments
Formal training conducted by your establishment
Formal training conducted by others
On-the-job training conducted by supervisors or co-workers
Employee learned on his/her own
Did not hire new employees during 1993

24.7
13.6
65.7
19.3
26.7

Q. 14: When technology was newly introduced into your establishment during 1993, how
did your employees acquire the necessary skills to use it? (Check all that apply).
Percent of establishments
Formal training conducted by your establishment
Formal training conducted by others
On-the-job training conducted by supervisors or co-workers
Employee learned on his/her own
Did not hire new employees during 1993

17.9
19.4
45.7
15.4
42.1

Formal training is more easily certified than informal training. Consequently, we would
anticipate that workers who participated in training such as apprenticeships, occupational safety
4Mary Joyce of the Bureau of Labor Statistics kindly provided these data.
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training, awareness training, or workplace education would be more likely to have certificates of
accomplishment than would participants in other types of training. Certification, of course,
facilitates information sharing across employers.
Timing. The various types of training occur at different points in a worker's tenure, and
workers may or may not participate in multiple spells of a particular type of training. Some
surveys of employers that have been used to analyze training measure only those training events
that occur during the first three month's of tenure. (Bishop 1982 describes the EOPP survey;
Black, et al. 1993 describes the SB A survey.) Typically, these would encompass only the first
three types of training: workplace and company orientation, training required jto learn and
perform job tasks, and occupational safety training. Several types of training may occur only after
many months or even several years of tenure with an employer, however. For example, training
aimed at maintaining or upgrading skills and knowledge would occur only after a worker's skills
or knowledge had deteriorated somewhat or at least had not kept up with the latest developments
in her occupation. Similarly, workers with higher levels of tenure tend to be the participants in
workplace education. In a model where only selected employees participate in training to gather
information, it takes an extended time period to assess the quality of the job match to identify the
best candidates for this training.
The BLS (1996) reports that each employee in firms with over 50 employees participated
in more than two formal training activities during the six months between May and October 1995.
Clearly, workers go through multiple spells of training, not just a single instance. Only one of
the eight types of training primarily involves a single spell of training during a worker's tenure:
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workplace and orientation training. All of the other types might involve multiple spells over a
period of years.
Training Expenditures as Insurance Premiums. At least two of the types of training are
undertaken to prevent major disasters that would carry huge financial liabilities. Expenditures on
these two types of training might be thought of as insurance premiums. Occupational safety
training is put in place to reduce accidents and injuries that might result from improper product
handling, incorrect usage of tools or equipment, or other unsafe work practices. Similarly,
awareness training is undertaken to prevent coworkers from discriminatory or harassing behavior
that might result in costly lawsuits, loss of good employees, or loss of customers. A study of
workplace literacy training found that some employers were motivated by safety concerns because
workers could not read warning labels or safety directions. Thus, at least part of workplace
education and general employee development expenditures can be considered as insurance premia.
Linkages between Training. Productivity, and Wages
In considering the various types of training, it is clear that they vary with respect to the
extent to which they directly enhance productivity. The following discussion considers each of
the eight types of training and speculates about their impacts on productivity and wages.

Individual worker productivity in the human capital model refers to a worker's marginal
product, which is the additional output or service that a worker produces or provides with a
marginal unit of work. The impact of training on a worker's MP, then, would be measured as
her MP after the training minus her MP hi the counterfactual situation of not having participated
in the training. Measurement of this impact is difficult, if not impossible, to accomplish because
of the unobservability of the counterfactual. The natural, pragmatic solution is to attribute the
12

difference between post-training and pre-training productivity to the training. However, this
measure is flawed for a number of reasons. First, the worker may have changed during the
training period in ways that are unrelated to the training. For example, tenure necessarily
increased. But also there may be concomitant education, participation in new communication
networks in the worksite, or exogenous changes in family or lifestyle circumstances. Second, the
workplace may be changed. Training often accompanies capital investment or process changes,
and thus any change in productivity might be attributed to technology or process transformations
rather than training. Third, there may be cyclical shocks to the firm that are exogenous to the
training.
Another challenge to the measurement problem arises when we weaken the assumption that
productivity is separable across individual workers. When we consider the range of activities that
constitute training, it seems clear that some types of training affect the productivity of other
workers. These training activities create positive spillovers within the firm. For example, training
that leads to successful innovation will increase other workers' productivity. Co-workers may
emulate skills or techniques that are exhibited by a worker who upgrades her own occupational
skills. Training that facilitates communication between workers with diverse characteristics may
increase firm productivity. The appropriate measures of productivity for these types of activities
might be labeled the "organizational productivity," measured as its output to labor ratio (or sales
to compensation). The training investment is made so that the organization's output to labor ratio
with the training exceeds the ratio without the training. In this case, the benefits and costs should
be shared among all claimants all workers (not just trainees) and shareholders. The workers
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share of the payoff to training is diminished because of this sharing, and for large firms, the
worker may approximate her payoff to zero. 5
The following chart classifies the types of training by whether or not they are aimed at
enhancing individual productivity (MP) or group productivity (O/L):

Individual Productivity Enhancing

Group Productivity Enhancing

(1) workplace and company orientation

(1) workplace and company orientation

(2) training required to learn and perform job
tasks

(3) occupational safety and employee
health/wellness training

4) training to complement technological
change, product change, or process
transformation

(4) training to complement technological
change, product change, or process
transformation

5) training to upgrade or maintain
occupational skills and knowledge

(6) strategic training to gather information

^6) strategic training to gather information

(7) awareness training

'8) workplace education and general
employee development

Three types of training are classified as either individual productivity enhancing or group
productivity enhancing. Workplace and company orientation may have direct influence on an
individual's productivity by showing a (new) worker where to find tools or materials that they will
need to perform their job tasks. Furthermore, workplace and company orientation may indirectly
influence an individual's productivity by enhancing the effectiveness of her (forthcoming) job
training. Orientation activities may provide a general context for a worker's learning or they
motivate her learning by pointing out how co-workers will be depending on her. On the other
5This is the classical 1/n problem. See Kruse (1993).
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hand, workplace and company orientation is listed on the right hand side of the chart because
these activities may result in a payoff for the group. Workers are introduced to their coworkers
and the socialization process may enhance marginally everybody's productivity. Furthermore,
the worker may get a better sense of the company's mission and products and may be better able
to make suggestions for improvements.
The training that accompanies new equipment, new products, or new processes may also
increase individual or group productivity. If an employer invests in new equipment or machinery
that is used by a particular worker as she performs her job tasks, then any training in which she
participates to operate the new equipment will enhance her productivity (jointly with the capital).
However, employers may transform their workplaces (see Bassi 1994) or adopt new product lines
and the payoff to the concomitant training accrues to the group.
The last type of training that may enhance both individual and group productivity is
strategic training to gather information. The new information will be used for research and
development or innovation purposes. The main objective here is to gather information that may
be useful to the employer in future innovations or changes. As such, the primary beneficiary is
the entire firm. However, the information that is acquired may improve an individual worker's
productivity as well if turns out to be applicable to her job tasks.
The training that a worker undertakes to learn how to learn and perform her job tasks is
most directly of benefit to the worker herself. Similarly, if a worker participates in training in
workplace education or general employee development so that she may be able to function more
capably on her job or participates in training that updates skills or knowledge that have
depreciated, then the training benefits the workers directly.
15

Occupational safety and employee health/wellness training's payoff conies in the form of
prevention. With such training, accidents and injuries are less likely to happen. This is clearly
a group productivity effect. Awareness training is undertaken to enhance employee citizenship.
For example, diversity or sexual harassment training may be required of workers. The payoff to
this type of training will come from having a more congenial, team-oriented workforce.
Group/firm output should be positively effected.
Relationship between training, productivity, and wages.

Workplace and company

orientation training occurs in a worker's early tenure usually during the first days of
employment. The BLS (1996) survey of formal company training suggests that this type of
training is of very short duration. As such, it probably has minimal impacts on productivity and
wages. Orientation usually occurs before the training that is required to learn and perform one's
job tasks, so individual productivity is likely to be low before and after such training. In any
case, institutional impediments to altering wages in the first days of employment constrain wage
adjustments to any productivity growth that might occur.
Training that is required to learn and perform one's job tasks should exhibit a strong
relationship between training and productivity. Productivity is the raison d'etre for this training
activity. (Bishop 1996). The studies that have analyzed the training-productivity relationship
have consistently found a significant positive interaction. This type of training tends to be informal
and specific. Human capital theory suggests that the employer will finance at least a share, if not
all, of this kind of training. The extent that the firm does finance this training weakens the
training-wage relationship. That is, a worker's productivity profile should be steeper than her
wage profile.
16

The relationship between training and productivity (and wages) should be extremely weak
for occupational safety and employee wellness training. The training-productivity relationship is
weak because this training is intended to avoid major accidents or disasters that may or may not
have happened anyway. Training expenditures are essentially insurance premiums. For example,
risk neutral or risk-averse firms would be willing to invest up to $20,000 in safety training to
avoid a two percent probability of a $1 million liability. Occupational safety training was reported
at 72 percent of establishments in the BLS 1995 survey, with an average of 1.2 hours per
employee.
Training that complements technological change, product change, or process
transformations will have a strong training-productivity relationship. In these circumstances, the
organization has made a decision to invest in a process or product change. Undoubtedly, such
a decision is based on productivity grounds. The training-wage profile is not so straightforward,
however, because it is confounded by an increase in the productivity of capital and because of
team production sharing.
The training that a worker may go through to upgrade or maintain her occupational skills
or knowledge is similar to her training to learn and perform her job tasks in terms of productivity
and wage outcomes.

The worker/firm motivation for this type of training is a sense that the

worker's productivity has, in some sense, deteriorated and thus the training is targeted precisely
to ameliorate the problem. Thus productivity should be positively influenced. The training-wage
relationship may not be as tight, however, because we know that a major method for selecting
training participants is for supervisors to recommend training for workers whose productivity is
deficient.
17

Strategic training to gather information involves risk. In a sense, this type of training is
an element of research and development. There may be a very large return to any given training
activity, but there is undoubtedly a large variance. The return may not materialize until rather
far into the future. A risk neutral firm will try to share the uncertainty with the worker trainee
by rewarding only successful innovations. On a worker-by-worker basis then, the training
investment may have little, if any, immediate productivity payoff. Furthermore, the training-wage
relationship will also be weak.
Awareness training is like occupational safety and health training. Its purpose is to prevent
major interruptions to productivity in the form of co-worker disagreements or problems.
Consequently, investments in awareness training should be considered like insurance premiums.
This type of training may result in enhanced group cohesiveness and thus get translated into
productivity and wage gains, but these outcomes are likely to be small in size and uncertain.
On the other hand, the productivity impacts of workplace education and general employee
development may be quite substantial. Workers may become more capable of operating new
computerized equipment, for example. Time management training may result in efficiencies.
Problem solving and team production training may also increase productivity. The training-wage
relationship is likely to be weaker, however. Particularly for workplace education in basic
academic skills such as reading, writing, or mathematics, workers are interested in job security
more than wage increases. (Hollenbeck 1993).
Table 1 provides a summary of the descriptive information concerning the types of
training. The first column of entries in the table indicate whether the training is primarily general
(G) or specific (S). The second column shows whether the predominant mode of delivery is
18

Table 1
Characteristics of the Eight Types of Training

General (G) or
Specific (S)

Formal (F) or
Informal (I)

Early (E) or
Later (L)
in Tenure

Multiple (M) or
Single (S) Spell

Insurance
Premium?

Individual (I) or
Group (G)
Productivity

S

I

E

S

N

I,G

G,S

I,F

E,L

S,M

N

I

G

F

E,L

S,M

Y

G

G,S

I,F

L

S,M

N

I,G

G

F

L

S,M

N

I

G,S

F

L

S,M

N

I,G

(7) Awareness

G

F

L

S,M

Y

G

(8) Workplace education and employee development

G

F

L

S,M

N

I

Training Type

(1)

Workplace and company orientation

(2) Learning job tasks
(3) Safety /health and employee wellness
(4) Complement technology or process change
(5) Upgrade/maintain occupational skills
(6) Strategic training to gather information

formal (F) or informal (I).

The third column provides entries about the timing of the

training whether it tends to occur early (E) in a worker's tenure or later (L). Whether the
training may occur with multiple (M) spells or in a single (S) incidence is shown in the fourth
column of table entries. The fifth column answers the question of whether the training should be
considered as insurance or not (Y or N). The final column addresses whether the productivity
impact of the training is primarily targeted on individual (I) or group (G) productivity.
Our major approaches to measuring training have been by (1) household surveys that have
respondents report on recent training incidents, (2) employer surveys that collect data on the
training incidents of workers in their early tenure (usually three months), and (3) employer
surveys of formal training over some recent time period. If the respondents to household surveys
tend to underreport informal training, then the second column of table 1 indicates what types of
training are probably underreported. The third column indicates what kind of biases there are hi
surveys of employers that collect training data pertaining to the early months of a worker's tenure.
Most training types and episodes occur later in a worker's tenure.
Table 2 provides a summary of the likely impacts of the various training types on workers 1
productivity and wages. Entries of + + indicate that there is likely to be a strong, tight
relationship.

A + suggests a weaker, but probable, relationship.

A 0 indicates that the

relationship is likely to be nil. The first column of entries shows that most training is geared at
worker productivity, with exceptions being workplace and company orientation, safety/health and
employee wellness training, and awareness training. However, in all other cases there is a
presumption of a strong relationship between training and productivity. The second column
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Table 2
Hypothesized Effects of the Eight Types of Training
on Productivity and Wages

Training Type

Likely effect on
productivity

Likely effect on
wages

0

0

++

4-

0

0

(4) Complement technology or process change

++

+

(5) Upgrade/maintain occupational skills

++

+

(6) Strategic training to gather information

+

+/+ +

(7) Awareness

0

0

++

+

(1) Workplace and company orientation
(2) Learning job tasks
(3) Safety/health and employee wellness

(8) Workplace education and employee development
Key:

0 no effect predicted
+ weak effect predicted
+ + strong effect predicted

hypothesizes that the linkage between training and wages (or compensation) is weaker in virtually
every type of training.

II. A Model of Training's Impact on Team Production

When one recognizes that employers have many different motives for training, it is not too
surprising that empirical work suggests that firms end up paying for general training. In some
cases, the firms may be paying for an insurance premium. In some cases, they may be investing
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in research and development.

The second part of the paper adds another reason for why

employers pay for general training. It focuses on the fact that some types of training are targeted
on overall organizational productivity, or team production. The Mincer/Becker human capital
model focuses on the relationship between employer and trainee. But training can be a public
good with positive externalities both within and outside of the firm.

If there are within-

organization positive spillovers, then ceteris paribus, higher levels of human capital within the
firm should be associated with greater overall productivity. At least two theoretical arguments
support the spillover hypothesis. First, human capital formation may be associated with product
or process innovation (as suggested in the discussion of strategic training to gather information
as a motive for training). If it is the case that education and training of current (research and
development) employees are complementary to innovation and technological change, then higher
levels of human capital investment will lead to more productive innovations in the firm. By
investing in the human capital of some key employees, firms are likely to reap productivity gains
from their entire work staffs. Second, the Jovanovic and Rob (1989) model of the diffusion of
knowledge suggests that as individuals share their ideas and knowledge through random
exchanges, the likelihood that a positive exchange occurs will increase when the average level of
knowledge and experience increases. This theory then suggests that increases in the human capital
of all employees in a firm will result in faster and more efficient diffusion of knowledge
throughout the firm.
Rauch (1993) suggests that human capital spillovers at the regional level are associated
with economic development. Using the 1980 Census data, he finds that the average level of
education in an MS A is associated with higher wages. He estimates that each additional year of
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MS A average education raises total factor productivity by 2.8 percent with a standard error of 0.8
percent (p. 398).
The theory suggested here suggests that training does the same thing within a firm that
human capital in the form of education does for a region. I am still working out the mathematical
representation of this theory, but the main ideas follow. Suppose that an organization employs
two types of labor trainees and nontrainees. Furthermore, the productivity of both labor types
is enhanced by the level of training that is received by the trainees. Because of the specificity of
the training, asymmetric information, or other reasons, the firm and the trainees share the return
to training, and the firm and the nontrainees share the returns to increased productivity that occurs
because of the training. Let ST and SN parameterize the sharing rules that the firm uses with
trainees and nontrainees, respectively. ST and SN are fractions between 0 and 1, inclusive, and
represent the share of increases in productivity of trainees and nontrainees that result from the
training that get remunerated in some form of compensation. The closer that the ST and SN are
to 1, the larger the share of the increase in productivity that goes to the workers. Theory suggests
that for general training, ST = 1. In this model, then, the level of training would be stimulated
by the extent to which it enhances the productivity of trainees, the extent to which it enhances the
productivity of nontrainees, and the sharing rules for the trainees and the nontrainees. The
smaller the ST or SN, the more the firm will encourage and invest in training.
The types of training that this model is intended to portray are supervisory training (a type
of training that upgrades or maintains occupational skills) or strategic training that is intended to
gather information. In both cases, the organization has identified workers with high match quality
or who have a propensity to be able to affect the productivity of others in the organization.
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Organizations will tend to promote and finance this kind of training when there are relatively low
sharing rules (the firm need not share the returns to training), and when there is a large impact
of training on the productivity of nontrainees.
Empirical Test
To test the notion that all workers are more productive in firms that do more training, I
estimated the following wage equations:
(1)

log Wy = b0 + t^Xy + b2Yj + b3Tij + b4Tj + ^

(2)

log WTj = b0 ' + bj'XTj + b2 'Yj + b3 'Tj + ejf

where Wy = wage of the ith worker in the jth firm,
Xy = characteristics of the ith worker in the jth firm thought to influence wages
Ty = training provided to the ith worker in the jth firm
Yj = characteristics of the jth firm
Tj = indicator of jth firm's training expenditures
WT: = typical wage in the jth firm
XTj = characteristics of the typical worker in the jth firm
Cy, Cj = error terms
The "spillover" theory suggests that the coefficients b4 and b3 ' should be positive and significant
assuming that wages are well-correlated with productivity.
The NAVE Survey of Employers. Before presenting the estimation results, I will describe
the data source. 6 As part of a Congressionally-mandated study of vocational education, entitled
the National Assessment of Vocational Education (NAVE), the U.S. Department of Education
funded a survey of employers. The NAVE survey, fielded in Summer 1993, used a stratified
random sample of establishments with employment levels greater than or equal to 10. The strata
were 3 levels of involvement with vocational education crossed with 8 employment size classes.

6The next two paragraphs summarize information from NAVE (1994).
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Much of the survey asked for information concerning involvement with and opinions about
secondary and postsecondary vocational education. However, the final section of the survey asked
for information about recent hires much as the earlier EOPP and SB A surveys had done. (Bishop
1982; Black, et al. 1993). A couple of important differences from the earlier surveys improved
the NAVE as a source of data to estimate equations (1) and (2). First of all, the general
information collected about the establishment asked a number of questions about actions that the
establishment may have undertaken to transform its production processes toward what is referred
to as "high performance workplaces," and asked about total annual training expenditures in the
previous year. Second, the section referring to recently hired individuals asked the respondents
to rate skill levels of the individuals when they were hired and at two years tenure hi addition to
questions about training amounts, productivity indicators, and wages.
The NAVE Survey was conducted by telephone and resulted in 2,795 completed responses
out of a sample of approximately 5100 establishments after exclusion of ineligible cases. This
response rate of 54.8 percent is relatively low for telephone surveys, and thus calls for some
caution about the generalizability of the results.
The structure of the final section of the survey asked for respondents to provide data
concerning the last worker who was hired approximately 8 to 10 months prior to the survey,
another worker who may be in the job but who has a different vocational education background,
and a typical worker in the job. Respondents provided the following information for up to all
three workers: hours of formal training during the first 3 months of employment; informal training
given by management during the first 3 months of employment; informal training given by coworkers during the first 3 months of employment; starting wage; wage at two years tenure;
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productivity rating during the first 2 weeks of employment; productivity rating between weeks 3
and 12; productivity rating at 24 months; and technical, academic, and employability skill ratings
at the time of hire, and at 24 months. The productivity and skill indicators were on a scale of 0
to 100. The wage questions capture real wages because they were phrased to elicit wage rates that
would be paid "today" (survey date) to starting workers or workers with two years of tenure in
a specific job.
Table 3 provides descriptive statistics from the NAVE Survey. The data set that was used
to calculate these means consists of establishments that reported data for at least one recent hire.
It may therefore be biased toward larger establishments or more profitable establishments. The
average spending on training per (full-time equivalent) employee in 1992 is about $410. Note that
this is greater than, but roughly consistent with the 1995 BLS Survey of Formal Training that
reported an average annual expenditure of $300 per employee in 1994. (The BLS data pertains
to selected expenditures on formal training and is based on total employees not FTEs.) The data
in the table show that the reported training expenditures represent, on average, 1.6 percent of
payroll.
The average amount of training per employee is just over 100 hours during the first three
months of employment. On an average basis, this training is about equally divided between hours
of formal training, informal training led by supervisors, and informal training with co-workers.
Barren et al. (1996) summarize the findings from the EOPP and the SB A surveys of employers.
They report higher mean levels of training; the total hours in the first three months is around 150
hours. Part of the difference hi the means is caused by data editing. The NAVE survey data use
480 as the maximum number of hours that may be reported in any of the categories; whereas the
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Table 3
Summary Data from NAVE Survey

Std. Dev.

Mean

Characteristic

n

Establishment Characteristics
462.6

Full-time equivalents

1003.4

1,788

.40

.49

1,788

Profit as percentage of sales in 1992

4.65

9.69

1,788

Number of workplace transformation activities
(out of 8)

3.22

2.37

1,362

.84
4.19
31.54
5.03
7.77
13.26
4.59
32.77

9.12
20.05
46.48
21.87
26.78
33.92
20.92
46.95

1,788
1,788
1,788
1,788
1,788
1,788
1,788
1,788

1.60

2.51

1,788

$412.43

$714.82

1,649

.59
13.26
.24
37.75
14.94

.49
1.91
.43
57.09
11.56

1,679
1,742
1,788
1,706
1,735

Part of multi-establishment enterprise (=1)

Industry (percentage)
Agriculture
Construction
Manufacturing
TCPU
Wholesale trade
Retail trade
FIRE
Service

Training expenses as percentage of payroll in 1992
Training $/FTE

Worker Characteristics
Male(=l)
Years education
Vocational training (=1)
Prior work experience (months)
Tenure (months)
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Table 3
(Continued)

Characteristic

Mean

Std. Dev.

n

Worker Characteristics (continued)
31.56
37.90
34.65
102.91

55.55
59.02
50.93
103.45

1,648
1,620
1,598
1,572

Technical skill level at time of hiring
Technical skill level "today"
Academic skill level at time of hiring
Academic skill level "today"
Employability skill level at time of hiring
Employ ability skill level "today"

60.19
79.26
77.65
80.59
75.17
82.29

29.90
23.46
20.46
19.69
20.88
18.76

1,686
1,637
1,675
1,624
1,706
1,657

Productivity rating in first 2 weeks
Productivity rating in weeks 5-12
Productivity rating at 2 years

55.22
72.14
84.44

26.53
19.61
16.62

1,685
1,683
1,689

$9.73
$11.24

$6.40
$7.07

1,709
1,666

Hours, formal training (3 months)
Hours, informal by management (3 months)
Hours, informal by co-worker (3 months)
Total hours (3 months)

Starting wage ('93 $)
Wage at 2 years ('93 $)

EOPP and SB A edited surveys used 520. 7 Also, the wording of the questions, and therefore
concepts measured, differ. Following is the wording used on the three surveys:
EOPP
Q. 272: During the first 3 months of work what was the total number of hours spent on
formal training such as self-paced learning programs or training done by specially
trained personnel

7The amount of right-sided censoring or truncation is also quite different between the surveys. Barron et al.
(1996) report that almost 30 percent of the observations are truncated at 480 total hours whereas the NAVE survey
truncates less than 2 percent of the observations.
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Q. 273: Now switching to informal training during their first 3 months of work, what was
the total number of hours management and line supervisors spent away from other
activities giving informal individualized training or extra supervision
Q. 277: During the first 3 months of work what was the total number of hours co-workers,
who are not supervisors spent away from their normal work giving informal
individualized training or extra supervision
SBA
Q. 62:

During the first 3 months of work what was the total number of weeks and hours
per week spent at on-site formal training such as self-paced learning programs or
training or classes given by specially trained personnel

Q. 63:

During the first three months of work, how many weeks and hours per week did
(NAME) spend on off-site formal training programs

Q. 64:

The next set of questions are about informal training provided by management,
supervisors, and coworkers. During the first 3 months of work, what was the
total number of weeks and hours per week that management and supervisors spent
away from other activities giving informal individualized training or extra
supervision

Q. 65:

During the first 3 months of work, what was the total number of weeks and hours
per week that coworkers who are not supervisors spent away from their normal
work giving informal individualized training or extra supervision

Q. 66:

During the first 3 months of work, what was the total number of weeks and hours
per week spent observing coworkers in order to learn skills required for (his/her)
position

NAVE
Q. 57a: During the first 3 months of work, what was the total number of hours spent on
formal training such as self-paced learning programs or training done by specially
trained personnel
Q. 57b: How about informal training given by management or line supervisors
Q. 57c: Informal training given by co-workers who are not supervisors (e.g., job
shadowing)

Results. Table 4 presents the results of estimating equation (1) using three different
dependent variables. The leftmost panel of the table uses (the log of) the starting wage rate. The
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Table 4
Estimated Effects of Training and Skills on Wages

(1)

Monthly Real Wage Growth

Ln 2-year Actual Wage

Ln Starting Wage
Characteristic

Individual Workers

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

.011
(.011)

--

.008
(.011)
~

~

.012
(.010)
~

~

.008
(.010)
~

~

.035*
(.020)
~

~

.037*
(.020)
~

Traininp

Total hours of training,
1st 3 months (in OOs)
.023
(.020)
.001
(.019)
.008
(.023)
.022
(.018)

.022
(.018)

.043*
(.026)

.043*
(.026)

.020
( .019)
.001
(.019)
.005
( .022)
.018
( .018)
.051**
( .026)

Technical skill index (hi Os)

-.000
(.005)

.000
(.005)

.001
( .005)

Basic academic skill index (hi Os)

-.001
(.008)

-.000
(.008)

Employability skills index (hi Os)

.012
(.007)

Hours of formal training,
1st 3 months (hi OOs)
Hours of informal training,
by management (in OOs)
Hours of informal training,
by co-workers (in OOs)
Establishment training
expend. /FTE (in $OOOs)
Training is general

.006
(.019)

.006
(.018)

.038
(.037)

.047
(.036)

.002
(.018)

~

-.000
(.017)

~

.039
(.035)

~

.036
(.034)

~

.027
(.020)
.030**
(.014)

~

~

.025
(.041)

~

.028
(.041)

~

.030**
(.014)

.023
(.024)

.022
(.024)

.019
(.019)
.028**
(.014)
.040*
(.022)

.028**
(.014)
.039*
(.022)

.051
(.032)
-.089*
(.050)

.051
(.032)
-.088*
(.050)

.046
(.032)
-.082*
(.049)

.046
(.032)
-.081*
(.049)

.001
(.005)

-.009*
(.005)

-.009*
(.005)

-.011**
(.005)

-.011**
(.005)

.020
(.013)

.006
(.008)

.006
(.008)

.006
(.008)

.011
(.007)

.010
(.007)

.020
(.013)
-.048*
(.027)

.019
(.013)

.006
( .008)

.020
(.013)
-.048*
(.027)

-.041
(.027)

-.041
(.027)

.012
(.007)

.007
( .007)

.007
(.007)

.009
(.008)

.009
(.008)

.009
(.008)

.009
(.008)

.021
(.023)

.021
(.023)

.020
(.023)

.021
(.023)

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Yes

Yes

.498

.499

.533

.533

.490

.490

.530

.530

.062

.064

.102

.104

-

~
.018
(.018)
.051**
(.026)

Skills

Industry dummies
/?

Table 4
(Continued)
Note:

All regressions estimated with OLS. The mean dependent variable for columns (1) through (4) is 2.12.
Sample size is 1,001. The mean dependent variable for columns (5) through (8) is 2.32. Sample size is
1,202. The mean dependent variable for columns (9) through (12) is .68%. Sample size is 857.
All models include worker sex, years of education, prior job experience, experience2, tenure, tenure2,
prior vocational training?, prior relevant vocational training?, establishment employment size (FTEs),
status as part of multi-establishment enterprise, unionization status, profit status, profit rate, and high
performance workplace index.
In first panel, skill indexes refer to time of hiring. In second panel, skill indexes refer to current levels.
In third panel, skill indexes refer to monthly growth rate hi percentages.
Standard error in parentheses.
***
**
*

Significant at the .01 level.
Significant at the .05 level.
Significant at the . 10 level.

estimates show that the amount of training that is to be provided to a worker does not influence
the starting wage rate, and interestingly, higher wage rates are paid to workers who will receive
training that is general. Average training expenditures per FTE are positively associated with
starting wages, but the b4 coefficient, which equals about 2 percent for a $1000 increase in
training expenditures per FTE, is not significant.
The middle panel of the table uses (the log of) the wage of a worker with two year's
tenure as the dependent variable. In this case, the amount of training that an establishment
conducts, measured as dollars per FTE, has a positive and significant impact on wages. In this
case, the b4 coefficient is about 3 percent for a $1000 increase in per FTE training expenditures.
This is consistent with the theory that training catalyzes productivity growth. Note that for this
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data set, hours of training do not influence the two-year wage, although general training is again
associated with higher wages.
The right panel uses monthly percentage change in real wages as the dependent variable.
Total hours of training (weakly) influences wage growth rates. Establishments' training
expenditures per FTE are positively associated with higher rates of growth, but again, the
estimates are not significant. The coefficient on the dummy variable indicating that training is
general is significantly negative. Thus, in this data set, the relationships between wages, wage
growth, and general training are opposite from the predictions of the human capital model. The
wage profiles of jobs with general training start higher and have less steep slopes than jobs that
do not have general training.
Table 5 displays the coefficients from estimating equation (2), which relies on
establishment level data. In this model, the hypothesis of interest is on the b3 ' coefficient on the
level of training expenditures per FTE. Two dependent variables were regressed on various
establishment level data (the log of) the wage rate paid at two years' tenure to the typical worker
in the same job as the last worker hired, and (the log of) the ratio of total payroll to FTEs. Note
that in both cases, the theoretical predictions are borne out at high levels of statistical significance.
For the mean establishment, an increase of $1000 of training expenditures per FTE would increase
the typical wage at two years by almost 9 percent, and would increase the average payroll/FTE
figure by 16 percent.
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Table 5
Estimated Effect of Training Expenditures and Skill Levels
on Wages Establishment Data

Characteristic

Ln (wage rate of typical
worker @ 2 years)

Ln (Payroll/FTEs)

Establishment training expenditures/FTE
(in $000)

.087***
(.022)

.162***
(.023)

Technical skill index, typical worker
@ 24 months (Os)
Basic academic skill index, typical worker
@ 24 months (Os)

-.005
(.007)
.059***
(.012)

.006
(.009)
.047***
(.014)

Employability skill index, typical worker
@ 24 months (Os)

.002
(.013)

.007
(.015)

Employment (FTEs in OOs)

004***
(.001)
-.034
(.029)
.182***
(.044)

.012
(.035)
19^***
(.051)

.013
(.030)

-.023
(.036)

.061
(.150)
.020***
(.007)
.218
901
2.30

.004
(.181)
024***
(.008)
.196
931
10.107

Part of multi-establishment enterprise
Any workers covered by collective
bargaining?
Profit > 0?
(Profit/Sales) * 100
High performance workplace
/?
n
mean of dependent variable
Note:

All regressions estimated with OLS. Standard errors in parentheses.
Significant at .01 level.
***
Significant at .05 level.
**
Significant at . 10 level.
*
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Summary
The model and empirical results presented in the second part of this paper indicate that
training may have synergistic effects on the productivity of workers in a firm. Training may be
an activity undertaken for research and development purposes or training may lead to more
efficient informational exchanges, thus promoting knowledge. The training that some individuals
in a firm receive may influence the productivity of others. If the firm can capture at least part of
the productivity payoff to the untrained workers, then it can afford to pay for the training, even
if the training is general in nature.
The notion that firms pay for general training because of spillovers within the firm gams
credence when we examine the patterns of training by occupation. Firms report that managers or
supervisors and workers who use computers in their jobs tend to get disproportionate shares of
training. But these are precisely occupations where the productivity of the incumbents may
influence the productivity of other workers. Managerial training is intended to improve the
effectiveness of managers and supervisors in deploying resources and monitoring the productivity
of workers. Computer training is intended to automate and increase the efficiency of operations.
Alternative explanations of why firms pay for general training such as asymmetric information
and mobility costs do not explain well why workers in managerial and computer occupations tend
to receive training. Relative to production workers, managers and systems analysts can signal
well their competencies and have the means and skills that are likely to increase mobility.
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