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ABSTRACT

The Theory of Human Capital Revisited:
On the Interaction of General and Specific Investments*

Human capital theory distinguishes between training in general-usage and
firm-specific skills. In his seminal work, Becker (1964) argues that employers
will not be willing to invest in general training when labour markets are
competitive. They are, however, willing to invest in specific training because it
cannot be transferred to outside firms. The paper reconsiders Becker’s theory.
We show that there exists an incentive complementarity between employer-
sponsored general and specific investments: the possibility to provide specific
training leads the employer to invest in general human capital. Conversely, the
latter reduces the hold-up problem that arises with respect to the provision of
firm-specific training. These findings hold even if there is no technological link
between the two types of training. We also consider the virtues of long-term
contracting and discuss some empirical observations that could be explained
by the model.

JEL Classification: C78, D82, L14 and L15
Keywords: general and specific training, hold-up problem and human capital
formation

Anke Kessler
Department of Economics
Universität Bonn
Adenauerallee 24
D-53113 Bonn
GERMANY
Tel: (49 228) 739246
Fax: (49 228) 739221
Email: kessler@wipol.uni-bonn.de

Christoph Lülfesmann
Department of Economics
Universität Bonn
Adenauerallee 24
D-53113 Bonn
GERMANY
Tel: (49 228) 737939
Fax: (49 228) 739239
Email: clmann@united.econ.uni-bonn.de



* The first draft of this paper was written when both authors visited the Haas
School of Business at UC Berkeley in 1998/99. We are indebted to George
Baker, Ed Lazear, David Levine, Jim Malcomson, Holger Müller, Steve
Pischke, Stefan Reichelstein, Kuo Yu, as well as various seminar participants
at the Universities of Bonn, Saarbrücken, Frankfurt-Oder, the Simon Fraser
University, and the ESSET 2000 meeting in Gerzensee for helpful comments
and discussions. Both authors gratefully acknowledge that their research was
partially financed by the Deutsche Forschungsgemeinschaft, SFB 303 at the
University of Bonn. We also thank the Haas School of Business for its
hospitality  and the DAAD for financial support. Remaining errors are our own.

Submitted 06 July 2000



NON-TECHNICAL SUMMARY

Human capital theory distinguishes between training in general-usage and
firm-specific skills. In his seminal work, Becker (1964) argues that firms will
not be willing to invest in general training when labour markets are
competitive. However, they are willing to invest in specific training, which the
employee cannot transfer to outside firms.

While Becker’s theoretical argument is compelling, there is a range of
empirical evidence that firms voluntarily share the costs of training, even if the
acquired skills are largely general in nature. Our paper addresses this puzzle,
and reconsiders Becker’s theory in a framework where firms can provide both
general and specific training. We employ a simple model that preserves two
essential characteristics of Becker’s theory: a) the labour market is frictionless
in the sense that a worker always receives the full return from general training,
and b) he obtains a share of the return from specific training. As the main
result, we find that employers may still voluntarily provide a positive amount of
general training or, to put it differently, they may share the costs of such
training with their employees. The key to this finding is that general and
specific investments cannot be separately analyzed even if there is no
technological link between them. Specifically, if post-training wages are
determined in a bargaining process with the wage on the external labour
market acting as an outside option, the employee’s equilibrium wage is either
a share of total surplus (determined by his bargaining strength vis-à-vis the
employer) or his external market valuation, whichever is higher. Hence,
depending on which equilibrium wage is relevant for given training levels and
a given resolution of uncertainty, the employer appropriates either the entire
return on specific training (and no return on general training), or a fraction of
the overall return from both types of investments. As a consequence, the
equilibrium training levels are either characterized by no general training but
efficient specific investments (in which case the hold-up problem with respect
to specific training is mitigated), or positive levels for either type of investment.
We show that the latter outcome generally prevails unless the market wage of
unskilled workers is very high.

While the presence of specific training facilitates the provision of general
training, the converse also holds: we show that general and specific
investments are ‘incentive complements’ in the sense that more general
training ceteris paribus triggers more specific investments (and vice versa).
Accordingly, the possibility of providing general training leads the employer to
invest more in specific training than she would otherwise. Moreover, if the
level of general training is contractible as is likely in a country such as
Germany, which has a formal apprenticeship system, incentive
complementarity makes it optimal to set its provision higher than efficient.



When long-term wage contracts are admitted and the employee is always paid
the precontracted wage in the second period, the firm is able to appropriate
the full marginal return on its training investments and will invest efficiently.
Unfortunately, such a fixed wage will often not exist for the following reasons.
First, since employment contracts are signed on an at-will basis, the employee
(as well as the training firm) cannot be prevented from terminating the labor
relationship in the second period if the precontracted wage is either too low or
too high to make a continuation profitable from an individual perspective. If the
return on training investments is stochastic, it will in general be impossible to
find an initial wage contract that obeys these participation constraints in every
possible contingency. In principle, a breach penalty to be paid by the
employee if he quits can resolve this problem. However, this remedy requires
an enforcing party (the court) to distinguish between a quit and a layoff, which
may, in many circumstances, be impossible. Second, if match-specific shocks
render it efficient with positive probability to terminate the employment
relationship after the first period, the parties separate in equilibrium. Then, the
employer does not recover the entire social surplus on general training so that
under-investment is unavoidable.

Conversely, we show that a redundancy payment that is paid by the employer
in case of separation generically restores efficiency if the initial labour contract
can also be contingent on the level of general training provided. Interestingly,
redundancy payments are common in some European countries (especially in
Germany) where the existence of formal training programs suggests that
general training is contractible at least to some degree.

Finally, we relate our theoretical results to empirical findings. First, the
incentive complementarity between general and specific training suggests that
training expenditures are higher in sectors where specific training is likely to
be important (and, hence, turnover rates are lower). For Germany, empirical
studies find the yearly (average) net training costs per employee to be higher
in the industrial sector of the economy which largely consists of medium and
large scale enterprises, as compared to the crafts (‘Handwerk’) sector. Also,
labor turnover rates after the training period are much smaller in the industrial
sector. A possible explanation for this divergence accords with our theoretical
predictions: in contrast to Handwerk firms, large firms exhibit a complex
internal organization, which makes specific training very beneficial. Thus, the
optimal response of those firms is to spend considerable resources in specific
as well as general training of their employees, which explains high training
expenditures and high retention rates.

Our results are also consistent with the positive correlation between general
training and labour turnover in an international context. Since contractibility of
general training leads to a higher equilibrium level, one could expect (as is
confirmed by the available data) general training expenditures to be higher in
Germany than, e.g. in the US. Recalling that general and specific training are



incentive complements in the model, our results would predict lower turnover
rates in Germany, which is strongly in line with empirical evidence.
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