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Testing some predictions
of human capital theory:
New training evidence
from Great Britain

Alison L Booth and Mark L Bryan

Introduction

Acemoglu and Pischke (1999a, 1999b) show that, in oligopsonistic
labour markets, some of the predictions of the human capital model are
overturned. In particular, the wage returns to general training may be less
than the productivity returns, and firms may find it profitable to pay for
training even though it is general. In this chapter, we summarise the main
predictions of the various human capital theories for wages and cost sharing
and confront these with important new data from the British Household
Panel Survey (BHPS) for the period 1998-2000.

Hypotheses

The main predictions of the various human capital theories for wages and
cost sharing are summarised in Table 5.1
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Table 5.1: Predictions of human capital theory

Row | Model Who Divergence between | Transferability
pays wages (w) and net of training
marginal productivity
(MP) at Training Firm

[ Perfect Worker | None Fully transferable
competition,
general training

[2] As above, but Sharing | w > MP during Transferable, but wage
with credit training, and returns elsewhere
constraints w < MP after training | greater than returns at

firm providing training

[3] Perfect Sharing | w > MP during Nontransferable
competition, training, and
specific training w < MP after training

[4] Perfect Sharing | w > MP during Partially transferable;
competition, mix training, and wage returns elsewhere
of general and w < MP after training | less than returns at firm
specific training providing training

[5] Oligopsonistic Firm w < MP during and Fully transferable;
labor market, after training, implying | wage returns elsewhere
general training rents for the firm greater than returns at

firm providing training

According to human capital theory — row [1] of Table 5.1 — workers in
competitive labour markets will invest in general work-related training
by receiving low training wages and will reap the returns by receiving
higher wages afterwards (Becker, 1964). Workers who cannot afford to
accept low wages during general training will be adversely affected by
credit market constraints, barring them from borrowing to finance their
investment. However, should the firm be willing to act as a lender, it can
pay workers more than their marginal product (net of training costs) during
training and less afterwards — see row [2]. The firm will only agree to such
a contract if some mechanism can be devised, such as an apprenticeship
contract or a minimum employment guarantee, to bind workers to the
firm until repayment of the loan. The magnitude of the wedge between
wages and productivity reflects the degree of cost sharing. Because training
is transferable across firms, trained workers changing employers should get
a greater return than they received in the firm providing the training and
the loan.

In the specific training model, it is efficient for the firm and worker to share
both the costs and the net returns of the training investment (Hashimoto,
1981). Consequently, workers’ wages will be above net productivity during
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training and below after training, and the magnitude of this wedge will
reflect the degree of cost sharing — see row [3] of Table 5.1. By definition,
the training will not be transferable across firms.

If training comprises a mix of general and specific components, workers will
finance their general training, and firms will share the costs of the specific
training. Because there will be some cost sharing, wages at the training
firm will be greater than net productivity during training and less than
productivity after training — see row [4]. Wages at subsequent firms will
reflect returns only to the general component of training, and consequently
will be less than wages at the training firm (in which there is some return to
the worker to the shared investment in specific training).

However, in a labour market characterised by oligopsonistic wage-setting
— as in the new training literature — it can be shown that the associated
wage compression may increase the incentive for firms to invest in general
training, provided that post-training productivity net of training costs is
increasing in training at a faster rate than wages." However, the equilibrium
amount of training provided may be suboptimal from society’s viewpoint.
The predictions are that the firm may finance general training and that the
training firm’s wages will be less than the net marginal product. According
to the contracting model of Loewenstein and Spletzer (1998), there may be
a greater wage return to training in future firms than in the current firm if a
minimum-wage guarantee binds in the current job. If it does, the employer
can extract rents from providing general training. According to the model
of Acemoglu and Pischke (1999a, 1999b) — based on mobility costs —
although all workers receive a positive return to their training, the current
employer has monopsony power over the worker because of the mobility
costs. Consequently, wages will increase more with the future employer than
with the current employer. These predictions are summarised in row [5].

Finally, consider the effects of asymmetry of information about the value
of firm-provided training, where the firm providing general training knows
its value, but other firms do not. This can affect training transferability
in an otherwise competitive labour market. For example, according to the
asymmetric information model of Acemoglu and Pischke (1998), training is
rewarded more in the current firm than in outside firms. This is because the
current firm will pay higher wages to retain high-ability workers, whereas

1 For examples of the new training literature, see inter alia, Katz and Ziderman 1990), Stevens (1994),

Chang and Wang (1996), Loewenstein and Spletzer (1998), and Acemoglu and Pischke (1999a, 1999b).
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low-ability workers will be dismissed. Some of the high-ability workers
who need to leave their jobs will be treated as low-ability workers in the
outside market. Because training and ability are complements, training
will be valued less for workers who have been laid off or who have quit.
Consequently, in the outside market, these workers will receive lower
returns on their training. The predictions of this model are as for row [4].

A formal qualification associated with a training course might be viewed
as a means of conveying to the outside market the value of the employer-
provided general training and of the worker’s ability. For this reason, one
might expect accredited training to have a larger effect on wages in future
firms than non-accredited training, ceteris paribus. One might also expect
it to be financed by the individual, because it is transferable. Provided the
qualification is a good signal of worker ability, the predictions of the model
with accreditations for training are therefore the same as for row [1] — the
individual will pay and will get all the pay returns. The predictions of some
hypotheses are observationally equivalent. For example, two models predict
that transferable training might have bigger returns to subsequent firms than
to the firms at which training actually takes place — see rows [2] and [5].
However, some predictions are quite distinct. For example, the models in
rows [I] and [5] predict that training is transferable, but the first predicts
that workers pay for it, whereas the fifth predicts that firms do.

The data and estimates

Our data are from the BHPS, a nationally representative survey of private
households in Britain. The training questions were expanded from wave
eight — conducted in 1998 — onward, and we use data from waves eight
to 10. Respondents are asked how many training schemes they started in the
past year, and detailed information is collected on the longest three events
(or all events if fewer than three). This information includes the duration of
each training event, its type, where it took place, how it was financed and
if it led to a qualification. We do not know the date at which the training
event occurred within a given year, or the wages an individual received
during training. We have wage data only for the annual survey points.

Our estimating sample comprises private sector full-time (FT) employees
aged 16-65 years, with valid information on our main variables and who did
not report more than a calendar year of training. This gives 8,316 person-
years, for which training was received in 2,575 (or 31 per cent of) cases.
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Our training variable measures any training schemes or courses (whether
employer-provided or not) received by individuals since September 1 in
the previous year to increase or improve their skills in the current job.?
It excludes spells of FT education and leisure courses.

For each wave of data, approximately 30 per cent of individuals received
training. The (conditional) mean number of training events is 2.05.
Over half those receiving training (52 per cent) experienced one event,
24 per cent two events, 12 per cent three events, and 12 per cent more
than three events. The vast majority of training (85 per cent) is regarded by
recipients as general. An even larger proportion (89 per cent) is viewed as
employer-financed, and respondents report almost no explicit cost sharing.?

We estimate a fixed-effects (FE) model of the natural logarithm of the real
(1998 prices) hourly wage w,, of individual 7 in job j at time

2 The survey asks for details of up to three training events received since September I last year. The
precise question is:

Wias this course or training: (i) To help you get started in your current job? (ii) To increase your

skills in your current job? (iii) To improve your skills in the current job? (iv) To prepare you for

a job or jobs you might do in the future? (v) To develop your skills generally?
The categories are not mutually exclusive. We redefined the first category as induction training, which is
reported for only 12 per cent of events. Because it is difficult to see any distinction between (ii) and (iii),
we combined training to increase/improve skills in the current job into a single type — skills in the current
job. Training events are viewed as increasing/improving current skills in nearly 85 per cent of cases, and
future skills in 59 per cent of cases. Some 85 per cent of events are viewed as improving general skills.
There is comparatively little variation across gender. There is overlap of the training categories, particularly
current job skills and general skills, where the correlation coefficient is 0.75. Only 5.7 per cent of events are
described as general skills training only. Because it is not possible to construct meaningful separate variables
for each of these types (as respondents typically view their training as falling into a number of different
categories), we dropped the separate general training indicator. We focus on current job skills training
because we are primarily interested in skills investments intended to have a direct effect on productivity
and in the subsequent portability of these skills.
3 Respondents were asked “Which statement or statements on this card describe how any fees were
paid, either for the course or for the examinations?” The non-mutually exclusive categories include: no
fees; the respondent or family paid; the employer or future employer paid; or it was financed in some
other way. Booth and Bryan (2002) report this in detail. The raw data indicate that the employer is
reported as financing just over 60 per cent of events. The substantial proportion of individuals reporting
no fees may suggest economic naiveté on the part of respondents, for it is unlikely that any training
activity is truly costless. At a minimum, there will be some loss of production while individuals train
(in the absence of pure learning by doing, which is not captured in the BHPS training questions).
Individuals not self-financing training, and who see no direct evidence of the employer paying, may
report that no one pays. We found that individuals tend to report no fees when the training location is
internal to the employing organisation, and in our view, this suggests the costs are borne by the employer.
In our multivariate analysis, we therefore combine the 7o fees and employer finance categories, which
together account for nearly 90 per cent of training finance. We experimented with disaggregating these
categories and found it made little difference to our results, so we report the aggregated measure because
of the larger cell sizes.
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\l 1 \l
(1) w,, = x[_ﬂ,@ + Ta+Dy+p+ v+

where x:y; is a vector of characteristics influencing the wage, T:,[ denotes
measures of training accumulated from the start of the sample period, and
D, denotes year-specific dummy variables. Unobservable characteristics
comprise a fixed effect y, an employer match-specific component »., and
a transitory effect £, . We approximate v, by an employer-specific effect v,
captured by a dummy variable taking the value 1 throughout the duration
of a new job (if an individual changes jobs), and 0 otherwise; and another
dummy capturing any second new job (a maximum of two job changes can
be observed). The base is the first job observed in the panel.* Our approach
follows Loewenstein and Spletzer (1998); the main empirical difference is
that they estimated a first-differenced version of the wage equation, whereas
we estimate the FE wage equation (1) using within-group methods.” We did
this to exploit more fully the three-year span of data.

We distinguish between training undertaken with the current employer to
increase or improve skills in the current job and similar training undertaken
with previous employers. We separate training into three types — employer-
financed current job skills training, self-financed current job skills training,
and a residual category of other forms of training. In an additional
specification, we distinguish between training leading to qualifications —
accredited training — and training that does not. Some 1,269 individuals
received employer-financed training during the three waves, and only 127
undertook self-financed training. We investigated different functional
forms for the accumulated training measures, to allow current training to
have a different effect from previously acquired training, but were unable
to find robust results that distinguished the various models.® Therefore, our
training measures are simple cumulative totals of training received.

4 The individual FE in equation (1) controls for individual, and therefore gender-specific,
heterogeneity in the returns to time-invariant characteristics. We tested if male and female observations
could be pooled, and could not reject the hypothesis (P-value 0.36). Therefore, equation (1) is estimated
on men and women combined. The FE model also allows for non-random female participation insofar
as it is due to time-invariant characteristics.

5  Thus, the employer-specific effect in Loewenstein and Spletzer’s differenced equation is represented
by a simple impulse dummy variable taking the value 1 when the employer changes, and 0 otherwise.
We did this to exploit more fully the 3-year span of data.

6 We experimented with linear, quadratic, log and square-root functions in an equation for wage
growth between waves eight and 10 in which training received in each wave was entered separately.
The lack of precision in the estimates appeared to stem from the smaller cell sizes and larger effect of
measurement error in the disaggregated training measures.
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Table 5.2: The effect of training incidence and events on wages:

Fixed-effects model

Variable Mean [1] [2] [3] [4]
Dependent variable: In(wage) | 1.771 - - - -
Employer-financed current skills training - incidence and counts
Current emp.-incidence 0.327 | 0.0122 0.0240** - -
(0.97) (2.28)
Current emp.-count 0.694 | 0.0079* - 0.0104*** -
(1.70) (2.69)
Previous emp.-incidence 0.028 | 0.1014** | 0.0779*** - -
(2.51) (3.38)
Previous emp.-count 0.051 | -0.0117 - 0.0243** -
(0.65) (2.41)
Employer-financed current skills training, by accreditation status - counts
Current emp.-accredited 0.231 - - - 0.0191**
(2.55)
Current emp.-nonaccredited | 0.463 - - - 0.0075*
(1.66)
Previous emp.-accredited 0.021 - - - 0.0529***
(2.91)
Previous emp.-nonaccredited | 0.030 - - - 0.0115
(0.94)
Self-financed current skills training - incidence and counts
Curr. and prev. emp.- 0.031 0.0168 0.0245 - -
incidence (0.35) (0.80)
Curr. and prev. emp.-counts 0.040 | 0.0041 - 0.0148 0.0142
(0.13) (0.72) (0.69)
Other training -incidence and counts
Current emp.-incidence 0.100 | -0.0045 0.0227 - -
(0.16) (1.33)
Current emp.-counts 0.133 0.0221 - 0.0190* 0.0189*
(1.27) (1.77) (1.76)
Previous emp.-incidence 0.011 0.0754 | 0.0759** - -
(1.22) (2.22)
Previous emp.-counts 0.016 | 0.0019 - 0.0408** | 0.0396**
(0.05) (2.08) (2.02)
Other characteristics
Employer match 1 0.090 | 0.0202 0.0170 0.0295** | 0.0287**
(1.49) (1.26) (2.24) (2.18)
Employer match 2 0.010 | 0.0537* | 0.0470* | 0.0660** | 0.0646***
(2.18) (1.92) (2.73) (2.67)
Observations - 7167 7167 7167 7167
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Variable Mean [1] [2] [3] [4]
Number of individuals - 3,333 3,333 3,333 3,333
R2-within - 0.16 0.15 0.15 0.15
R2-between - 0.07 0.07 0.07 0.06
R2-overall - 0.05 0.05 0.05 0.05

Notes: [1] t-statistics in parentheses. [2] * significant at 10%; ** significant at 5%;

*** significant at 1%. [3] Other controls: experience, experience squared, tenure, tenure
squared, local unemployment rate, dummies for charity sector, and one-digit industry.
region, marital status, firm size, fixed and temporary contracts, union coverage, highest
educational qualification lagged one year, one-digit occupation and year dummies.

Table 5.2 reports the FE training estimates. Though the individual and
employer-specific effects in equation (1) will remove time-invariant ability
bias and control for the average return to job mobility, there are possible
selectivity effects not allowed for in the FE framework. Therefore, our
estimated training coefficients should be interpreted not as causal but as
correlations between wages and past/current job training events. The first
specification, given in column [1], includes incidence and count variables
for training events. Only employer-financed training has a statistically
significant positive association with wages, mainly through the incidence
of training with previous employers, which is associated with nearly 10 per
cent higher expected current wages.”

Inasmuch as, by construction, the incidence and count variables are highly
correlated, we present, in columns [2] and [3], estimates when these are
included separately.® The two tell similar stories. Employer-financed training
received with former employers has a larger positive association with current
wages than does training undertaken with the current employer, and both
coefficients are statistically significant. Having received any employer-
financed training with previous employers is associated with 7.8 per cent
higher expected wages subsequently, whereas the incidence of training with
the current employer is associated with only 2.4 per cent higher expected
wages. The difference in impact is significant at the 5 per cent confidence
level.” Both specifications indicate that training in the residual category

7 We also estimated all our specifications substituting training intensity (measured in days) for the
training measures reported in Table 5.2, and the results show a similar pattern (for details, see Booth &
Bryan, 2002).

8  The correlation coefficient of incidence and counts of employer-paid skills training is 0.78 for
training with the current employer and 0.88 for training with the previous employer.

9 As we discuss further below, the fact that the returns to training with future employers exceed the
returns with the current employer suggests that a large part of the training is transferable.
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(‘other training’) is associated with higher wages, but only when received
with previous employers. There is no evidence that self-financed training
has any effect on wages.

Column [4] reports the estimates when employer-financed training is
disaggregated by accreditation (included as event counts). The results
indicate that only accredited training has a statistically significant positive
association at the 5 per cent level. Again, the point estimate for training
acquired with previous employers is substantially larger than that with the
current employer (although the difference is just statistically insignificant at
the 5 per cent confidence level). An additional accredited training event with
a previous employer is associated with 5.3 per cent higher wages, whereas
a similar event with the current employer has only a 1.9 per cent increase.

Self-financed training to develop current skills has a statistically insignificant
association with wages (the cell sizes for this relatively uncommon form
of training are small). Finally, note that the estimated coefficients on the
employer match dummy variables indicate that an employer change is
generally associated with an improved unobserved match of 2.5-3.0 per cent.

Conclusions

The BHPS raw data indicate that most training is viewed by its recipients
as general. However, such training could comprise both specific and general
components, and respondents might simply not have perceived this.
If so, we would expect — see row [4] of Table 5.1 — that the direct training
costs would be shared by both parties and that the wage returns elsewhere
would be less than the returns at the training firm. This is not what the
estimates show.

The fact that employers finance training that is transferable across employers,
as our results show, is inconsistent with orthodox general human capital
theory but consistent with the hypotheses summarised in rows [2] and [5]
of Table 5.1. First, consider row [2]. Our evidence that the returns to
training between employers exceed the returns with the current employer is
consistent with the perfectly competitive general human capital model with
credit constraints. Our findings are also consistent with Loewenstein and
Spletzer (1998) and Acemoglu and Pischke (1999a, 1999b) — see row [5]
and our earlier discussion. Our results for Britain corroborate those of
Loewenstein and Spletzer (1998), a finding that is particularly interesting in
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that we have more detail on individual training spells (including whether or
not training is accredited) and a higher training frequency in Britain (almost
three times that of the United States).

We also find that accredited employer-financed training is more strongly
associated with higher wages at both current and future employers than is
non-accredited training, and that only accredited training is transferable
between employers. This result perhaps vindicates policy initiatives to
encourage accreditation of training where appropriate. The fact that
employers pay for highly portable accredited training is again inconsistent
with simple human capital theory in the absence of credit constraints.
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