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Abstract

This paper studies the provision of firm-sponsored general training in the presence of
workers’ career concerns. We use a model building on the argument that the acquisition of
general skills increases the worker’s bargaining power vis-a-vis the employer. In this
context, we show that the worker’s implicit incentives to provide effort increase with the
level of acquired general training. The employer takes this reciprocal effect into account
and is thus more willing to invest in general human capital in the first place. When the
positive effect of training on worker’s incentives is strong enough, the equilibrium
outcome may even involve overinvestment in general training. It is also shown that a
sharper increase in worker’s power associated with additional training may strengthen the

employer’s investment incentives and have beneficial effects on welfare.
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1. Introduction

This paper studies the provision of firm-sponsored general training in the presence of
workers’ career concerns'. The exploration of this issue is largely motivated by the
contrast between the theoretical recognition of efficiency benefits associated with the
acquisition of general human capital and the ambiguous empirical evidence related to
firm-sponsored investment in general skills. Indeed, there is much recent work arguing in
favor of extensive training that should be directed towards general (rather than firm-

specific) capacities which improve organizational performance by enabling workers to

* Department of Economics, University of Cyprus, P.O. Box 20537, Nicosia 1678, Cyprus. E-mail:
bilanakos.christos@ucy.ac.cy . Telephone: + 35722893692,

! General training refers to human capital investment that increases the worker’s productivity to the same
extent when the latter stays with her current employer as when she moves to another firm (or even forms her
own firm).




engage in innovative or entrepreneurial activities’. However, evidence reveals a rather
contradictory actual pattern of skill development. In fact, there seems to be a process of
polarization under way: Firms in countries like the United States or the United Kingdom
tend to underinvest in employees’ general training relative, for example, to Japanese
firms®. We use a model of general training incorporating workers’ career concerns to

provide an explanation for these differences.

In his seminal work on the provision of general human capital, Becker (1964) assumes a
perfectly competitive labor market. The current employer initially chooses the level of
general training provided to the worker. Then, firms compete with each other by making
wage offers to attract the trained worker. Finally, production takes place (with the
worker’s productivity being positively related to the level of prior investment in general
human capital). In this setting, the worker reaps all productivity benefits associated with
general training due to competitive wage offers in labor market. In turn, the employer
anticipates that he will not be able to recoup the costs of his initial investment and thus

optimally chooses to make zero investment in the first place.

In the face of empirical evidence showing that employers do invest in their employees’
general skills (see e.g. Krueger, 1993; Autor, 1998; Acemoglu and Pischke 1998, 1999a;
Booth and Bryan, 2002), a more recent branch of the related literature has studied the
conditions under which firms are indeed willing to pay for their workers’ general human
capital. A number of studies made by Acemoglu and Pischke (1998, 1999a, 1999b, 2003)
has concluded that positive firm-sponsored investment requires that the labor market is
frictional (rather than perfectly competitive) and the marginal effect of training on
productivity exceeds the marginal effect of training on worker’s wage (i.e. there must be
some degree of ‘wage compression’)!. When these conditions hold, the firm’s investment
will be positive but still inefficiently low relative to the first-best. The reason for

underinvestment is that a higher level of general training increases the worker’s outside

* See Pfeffer (1998) for an extensive discussion on benefits associated with this kind of ‘people-centered
management’.

* It is a noteworthy fact that Japanese firms provide 364 hours of training to new workers in the first six
months of employment, while US firms firms only provide 42 hours on average (Pfeffer, 1998, p. 85-90).

* Similar arguments have been raised by Katz and Ziderman (1990) or Chang and Wang (1996), who
assume that investment is not observable by other potential employers. More recent contributions on the
subject of general training include Booth and Zoega (2000, 2004), Gersbach and Schmultzer (2003) or
Balmaceda (2005, 2008).



wage, implying that the current employer has to pay a higher wage in order to keep the
worker from moving to another firm. Furthermore, any increase in the worker’s
bargaining power implies a lower level of firm-sponsored investment (since it allows the
worker to reap a larger share of productivity benefits associated with training) and thus

reduces social welfare.

All the above studies seek to account for underinvestment (which is broadly consistent
with evidence related to countries like the UK and the USA) but rule out the possibility of
overinvestment in general human capital. Therefore, they cannot explain the exceptionally
high levels of training observed in other cases (e.g. in Japanese firms)’. We develop a
model that incorporates workers’ career concerns and takes power considerations into
account to provide a more unified framework explaining both underinvestment and
overinvestment in general training®. The model assumes that the provision of general
capacities shifts the balance of bargaining power within the organization. In particular,
workers who receive more extensive general training strengthen their bargaining position
vis-a-vis their employer and thus can extract a higher proportion of the produced surplus
in future periods. This assumption usually implies that the employer rationally provides
inefficiently low levels of general training in order to secure his power in the long-run’.
We show, however, that this result does not necessarily hold in the presence of workers’

carecr concerns.

The literature on career concerns starts with Fama (1980), who argued that workers-
managers’ career concerns provide them with implicit incentives that motivate high levels

of effort even in the absence of explicit agency contracts. This idea has been formalized

> Different patterns of training between Japanese and US firms have also been studied by Owan (2004) in
the context of asymmetric learning about workers’ characteristics.

® The question of power in the context of career concerns has also been studied by Ortega (2003) in a model
of team production. However, Ortega’s conceptualization of power is entirely different from the one
adopted in our model. In particular, he assumes that power is captured by the marginal effect of effort on
firm’s performance. This means that power does not confer any direct material benefits to workers-
managers, contrasting the assumptions made here.

7 This argument has been formulated by Wright (2004). Similarly, Marglin (1974) has argued that power
(rather than efficiency) considerations may explain the evolution of organizational practices within the
workplace. In particular, hierarchical work organization and extensive specialization might be viewed as a
kind of divide-and-conquer strategy adopted by employers in order to secure their role in the production
process as integrators of workers’ individual efforts into marketable products. In the same context, Gindin
(1998) claims that employers are more willing to make concessions at the level of wages than to pay for
employees’ general training because the widespread development of workers’ general capacities for creative
planning and decision-making would generate a far more decisive shift in the balance of class forces than a
direct increase of workers’ purchasing power.



by Holmstrom (1982; 1999) in a multi-period model where there is symmetric (but
imperfect) information about the worker’s ability and, at the same time, the worker’s
effort is nonverifiable (i.e. there is moral hazard). Under the assumption that commitment
to a long-term contract is not possible, the employer makes a wage offer to the worker at
the beginning of each period. Since the wage offer is contingent on the expected output of
the respective period (given the history of past output realizations), the worker has an
incentive to work harder in early periods so as to raise market beliefs about her ability,

thus increasing the expected output and wage offers to be received in future periods®.

The two-period model developed below studies the firm’s incentives to provide general
training in the presence of worker’s career concerns. In the first period, the employer
initially chooses the level of investment in general human capital. Next, the employer
makes a wage offer to the worker according to the specified structure of the labor market.
Then, the worker chooses her (nonverifiable) effort contribution and the first-period
output is produced. All agents’ beliefs about the worker’s ability are updated given the
realization of first-period output (which is observable by all agents). The acquisition of
general skills increases the worker’s productivity and, furthermore, increases the worker’s
bargaining power vis-a-vis the employer in the second period. This shift in the balance of
power is reflected in the new wage offer: A higher level of general skills acquired in the
first period implies that the worker can extract a higher share of the second-period
expected output. After the new wage has been determined, the worker chooses her new

effort contribution and the second-period output is realized.

In this framework, it is shown that the worker’s implicit incentives to contribute effort in
the first period increase with the level of general training provided by the firm. The
employer anticipates this positive effect of training on worker’s incentives and is thus
willing to invest in general human capital with higher intensity. In fact, when this positive
impact on worker’s incentives is strong enough, the employer may even overinvest
(relative to the first-best) in equilibrium. Furthermore, it is shown that a higher level of

worker’s power (associated with an additional unit of training) may enhance the

¥ Further contributions on the issue of career concerns include Gibbons and Murphy (1992) or Andersson
(2002), who study the interaction between career concerns and explicit incentives optimally designed in an
agency contract. This question has also been investigated by Auriol, Friebel and Pechlivanos (2002) in the
context of teams. The basic career concerns model has also been extended in multiple directions by
Dewatripont et al (1999).



employer’s investment incentives, due to the anticipated positive impact of this
investment on worker’s incentives. This result is in contrast with the usual prediction that
any increase in the worker’s bargaining power has a negative impact on firm’s investment
incentives. Turning to welfare implications, we study the socially optimal level of
worker’s power and identify conditions under which initial increases in worker’s power
are welfare-enhancing. More precisely, it is shown that a zero level of power can be
optimal only if the worker’s average ability is high enough. In all other cases, there is an
inverse-U relationship between power and welfare: Initial increases in worker’s power
enhance social welfare, whereas further increases above a critical level of power will be

detrimental to welfare. A series of numerical examples is used to illustrate these results.

The rest of the paper is organized as follows: In Section 2, the basic model is introduced;
Section 3 involves the computation of the first-best outcome, while Section 4 deals with
the derivation of equilibrium in the second-best environment. The positive implications of
equilibrium are explored in Section 5, whereas welfare implications are investigated in
Section 6. Finally, Section 7 discusses possible extensions as well as policy implications

and Section 8 provides some concluding remarks.

2. The Model

We consider a two-period model. We assume that there is one worker A in the economy,
one current employer P and many potential employers who are identical with P. On the
other hand, there is a consumption good X which is produced in each period according to
the technology specified below. The worker contributes effort @, to the production of the
consumption good in each period (¢ =1, 2). Finally, we denote by I the level of investment
in general skills. The cost of this investment is paid by the employer in the first period,
whereas future benefits are realized in the form of increased second-period worker
productivity. In particular, we assume the following production technology:

X, =n+a +¢ : Output in the first period
X, =n+a, +¢&,+1 : Output in the second period
where n denotes the worker’s innate ability, a, €[0,+00) is the level of effort contributed

by the worker in period ¢ and ¢, is an idiosyncratic productivity shock. The level of effort

a, 1s nonverifiable - i.e. there is moral hazard. The output x, in each period is observable



by all agents in the economy. Furthermore, we assume that n and g are normally
distributed:

e n~N(m,,1/h,): Distribution of worker’s innate ability”.

e ¢ ~N(0,1/h,): Distribution of the productivity shock in period ¢.
The random variables 7, ¢; and ¢, are (identically and) independently distributed:

e cov(g,é&,)=cov(n,g)=cov(n,&,)=0
The agents’ preferences are represented by the following (expected) utility functions:

2

EU, = E{;ﬁ’_l[xf —gaf] = E{x, —gaf + B(x] —gaj)} : A’s lifetime discounted

expected utility.
EU, = E{x, —glz + Bx;}: P’s lifetime discounted expected utility,

where x' denotes agent i’s consumption (i€ {A4,P}) in period ¢ and S €[0,1] is the
(common) discount factor. The disutility of labor provided in each period is represented

by the function g(a,)=pa’/2 (with p>0), while the cost of investment in general

training is captured by the cost functionz(7) = 01°/2 (with 6>0).

3. The First-Best Outcome

Since all agents’ preferences are represented by quasilinear utility functions, the
optimality problem involves the maximization of total surplus (sum of utilities) subject to

technological and resource constraints:

max EU,+EU, = E{x* +x” —§af —%12 + B(x) +x" —%af)}
{a, L35

Ss.t: x,=n+a, t+¢& . .
: b } : Technological Constraints

xX,=n+a,+& +1

Xt +xl < x
: Resource Constraints
A P
X, +x, <X,
a,l,x >0 : Nonnegativity Constraints (=1,2)

12727t

Equivalently, the above problem can be written:

% The model assumes that beliefs about n (represented by the above distribution) are symmetric — i.e. they
are shared by all agents in the economy.



max TS = Ei{x, —30512 —EIZ +p(x, —Eaf)} =E{n+a +¢ —Eaf —EIZ +p(n+a,+é, —Eaj)}

o
=1+ Bym, +a, —§aﬁ ST+ B, —§a§)}

The solution of this problem is:
a’=a"=d" =1/p, 1" =p/0
yielding the first-best level of welfare:

W=+ fm,+ (4 Pl =L@ pr -0

4. The Second-Best Outcome: Perfect Bayesian Equilibrium

In order to find the equilibrium in our second-best environment, we must define the
structure of the labor market. Since there is no possibility of commitment to a long-term
contract, the employer makes a wage offer at the beginning of each period. The wage
offer is contingent on the expected output of the respective period given the history of past
output realizations (implying that there exist implicit incentives — i.e. career concerns —
for the worker to provide effort). In particular, we assume the following wage structure
(where w, denotes the wage offer at the beginning of period ?):

w, =kE(x, / prior), k €[0,1] (1)
The term /-k represents the employer’s ex-ante monopsony power. Of course, if k=1 the
labor market is perfectly competitive and the worker receives her full (marginal)
productivity; this extreme case replicates the assumption in Becker’s seminal model. It is
already known by the related literature (and it will also be made clear below) that a
frictional (imperfect) labor market (k</) is a necessary condition for the employer to have
any incentive to make a positive investment in general human capital. For the second
period wage offer, we assume the following structure:

w, =min{k +51,1}- E(x,/x,), 020 (2)
The implicit assumption here is that the worker’s bargaining power vis-a-vis the employer
in the second period increases with the level of general training received in the first
period. This reflects the argument that the provision of general training shifts the balance
of power in favor of workers. Due to the very nature of general training, the worker’s
(second-period) outside wage opportunity increases with the level of training received in
the first period. This implies that the current employer must pay a higher second-period

wage to keep the worker. This reasoning is depicted in the wage structure specified above.



The parameter o represents the increase in worker’s second-period bargaining power (or
the second-period wage premium) associated with an additional unit of general human
capital. The crucial question is how this wage structure affects the worker’s incentives to
provide effort as well as the employer’s investment incentives.

The structure of wage payments implies the following payoffs for the worker and the

employer, respectively:

EU, = E{w, _gaf +B(w, _gazz)}
0.

EU, = E{x, —w _EI +f(x, =)}

The timing of the associated game is the following:
e Period 1 (t=1)
1. P chooses the level of investment in general training /.

2. P offers w, = kE(x, / prior) to A according to the wage structure specified in (1).

3. A chooses her first-period effort contribution a; and output x; is realized.

4. All agents update their beliefs about A’s ability given the first-period output realization.
e Period2 (1=2)

1. P offers w, according to the wage structure specified in (2).

2. A chooses her second-period effort contribution o, and output x; is realized.

The equilibrium concept which must be used here is the Perfect Bayesian Equilibrium

(PBE). In particular, the equilibrium outcome consists of strategies (¢, ,a,,1 ),
conjectures (a,,a,) and beliefs about the worker’s ability such that:

0] A’s strategy (a; ,a,) maximizes her expected payofT.

(i)  P’sstrategy /  maximizes his expected payoff.
(iii)  Conjectures are correct: (@,,a,) = (a,,a,)
(iv)  Beliefs about the worker’s ability are derived from Bayes’ rule given

equilibrium strategies.
We use backward induction to compute the equilibrium outcome. In the second period,
the worker A chooses her effort contribution a;, (given 7, w;, a; and w>) so as to maximize

her expected payoft:

P P
II{L?}XEUA =W —50512 +B(w, _Eazz)

Of course, the (Kuhn-Tucker) first order conditions imply the solution:

a;=0 (3)



Since the worker is motivated only by her career concerns, it is clear that she has no

incentive to provide any effort at all in the last period of the interaction.
Anticipating the worker’s rational behavior in the second period (a, =0), the employer

makes the second-period wage offer (given I, w;, a;) according to the wage structure
specified in (2):

w,(x,) =min{k + 51,1} - E(x,/x,) =min{k + 61,1} - [ + E(n/ x,)] (4)
Given the output realization x,, all agents’ beliefs about the worker’s ability are updated at
the end of the first period. We define a new random variable:

z,=x,—a, =n+a, +¢& —a, =n+¢&, which is also normally distributed since »n and ¢; are
normally distributed (note that a, = a, along the equilibrium path). Therefore, we can use

the following normal updating formula associated with two normally distributed random

variables yi, ya2:

(o2
Vil Y, ~ Ny +—2(y, — ,),(1-r*)o;) , where:

0-2
2
[yl:lNN [ﬂl] ((71 0_12] o
Yy M > 2 , = —
2 oy o, 0,0,
For y, =n, y, =z, the above formula yields:
n/ZINN(hOm0+th]’ 1 ) (5)
hy+h, ~hy+h,
Wehave:E(n/Zl):w:E(n/xl):homo+hg(xl—al) (6)
hO +hg hO +h5

Now, we can substitute (6) into (4) to get:
hym, +h, (x, —a,)
hy+h,

w,(x,) = min{k+31,1}-[1 + ] (7)

Anticipating wx(x;) in (7) and a, =0, the worker chooses her effort contribution in the

first period (given I, w) so as to maximize her expected payoft:

{a,}

max EU , =w, —§a12 +,B[Ew2(x1)—§(a;)2]=

cw~Lo? 4 pomingk+ 511 14 E| WMt (1t a tE 24
b2 hy+h,

The first-order necessary (and sufficient) conditions for maximization are:



OEU, _ S-min{k+01,1}- h _ pa, <0, LY, a,=0. These conditions yield the
0a, hy+h, a,
solution:
al=£~min{k+5l,1}~ h, (8)
P hy+h,

Note that (for/ <(1-£k)/J) the worker’s implicit incentives are strengthened when she

receives more training by the employer in the first place. This happens because higher
training implies that the worker has a larger share in the second-period expected output
and thus has stronger incentives to raise market beliefs about her ability by working
harder in the first period:

oa, _f_h, 50
ol  phy+h,

In other words, the worker reciprocates the firm’s willingness to provide her with general
training by increasing her own willingness to work for the employer in the first period.
This kind of reciprocal behavior is confirmed by field evidence'’. It should also be
emphasized that this reciprocal effect of firm-sponsored training on worker’s incentives is
not the result of any behavioral assumption stipulating reciprocal preferences for the
worker (as in Leuven et al, 2002).

The first-period wage is calculated (anticipating the worker’s choice of a;) according to
the wage structure specified in (1):

w, = kE(x, / prior) =k(m, +a,) (9)
where a; is given in (8).

At the first stage of the game, the employer P chooses the level of investment in general
training / (anticipating w;, a;, w, a; as given in (9), (8), (7), (3) respectively) so as to

maximize his lifetime expected payoft:

max U, = E{ - =2 1+ (= w,)} =

=(1-k)(m, +rnin{k+51,1}>~ﬁ~h—f)—gl2 + B(m, +1)(1-min{k +61,1})
p hy+h = 2

&

' For example, Pfeffer (1998, p.89) refers to the case of Taco Inc (a private manufacturer with 450
employees) offering “astonishing educational opportunities” to its employees in an on-site learning center.
When the company’s chief executive John Haze White was asked to put a monetary value on the returns
from operating the center (which had a high cost for the firm to build and, furthermore, implies significant
direct expenses and lost production costs every year), he said: “It comes back in the form of attitude. People
feel they are playing in the game — not being kicked around in it” (emphasis added).

10



For I>(1-k)/6, we have: OEU,/0l =—0I <0. This means that the employer’s
investment will never be higher than(1-k)/o6 . Consequently, we focus on the interval

0<71<(1-k)/o6 and solve the problem:
max EU, =(-k)(m,+a,) —glz + B(my+ D=k —351)

st. 0<7/<(-k)/o
We write down the Lagrangian and the Kuhn-Tucker necessary (and sufficient) conditions

for maximization:

L=(1=k)m, +a1)—§lz + Bm, +1)(1—k—5l)+/1(%—1)

The FOCs are:

oL OEU, oa oL
—= -A=(1-k)—=L-0I+BA-k-61)-pB6(m,+1)—A<0, —I1=0
- o ( )81 B( )= Bo(my+1) o

The first term represents the employer’s marginal benefit of investment in terms of
worker’s increased first-period effort. The second term is the direct marginal cost of
investment. The third term is the marginal benefit in terms of increased second-period
output and the fourth term is the marginal cost in terms of worker’s increased second-
period wage.

o = 1=k _ 1>0, Z—ji =0. These conditions yield the following solution:

or s
L it my < R0,
B b5
=2 (rem) it R=2LOEO < <R

2B5+0 5
I1*=0 ,if my >R
where:R:(l—k)(l+l h, )

o phy+h,

The employer anticipates the positive impact of general training on worker’s first-period
incentives and takes this effect into account when choosing / in the first place. Therefore,
the employer is willing to invest in general human capital with higher intensity because he
predicts the positive effect of investment on worker’s effort contribution «;. This
interaction between the worker’s incentives to provide effort and the employer’s
investment incentives provides an additional rationale (which has not been taken into

account so far in the associated literature) for firm-sponsored general training.

11



Note that /*=0 when k=1: This case corresponds to Becker’s prediction that the firm
will make zero investment if there are no frictions in the labor market (i.e. if the labor
market is perfectly competitive).

The equilibrium outcome is summarized in the following proposition.

Proposition 1. The Perfect Bayesian Equilibrium involves:

. it my<R-220%0 )
5 BS
#=< O _(Remy) it R=2LOHO 1 < <R
285+0 BS
0 Sif > R = (1—k) (et
~ o phy+h,
o =Lt risry,a=0
p hy+h,

The equilibrium welfare is:

TS =W*=(1+ f)ym, +a —g(af)2 + I —%(1")2

5. Implications

5.1 The Impact of Power on Investment and Effort

The negative relationship between m, and 7* (which is depicted in Figure 1) is contingent
on the specific production technology assumed here — i.e. on perfect substitutability
between innate ability n and investment in general human capital. Some other
comparative statics results are easy to understand. Equilibrium investment decreases with
k (i.e. investment decreases as the labor market becomes more competitive) and increases
with the discount factor 5. Furthermore, a decrease in p or 4, as well as an increase in /4,
increase investment, because they imply a stronger positive impact of / on worker’s first-
period effort. The employer takes this effect into account and thus has an incentive to
invest with higher intensity.

We proceed to study the effect of worker’s power (captured by the parameter J) on
employer’s investment incentives. To this end, we rewrite the equilibrium level of training
as a function of J. After the appropriate calculations (which can be found in the Appendix

A), we find:

12




-Case 1. For m, gﬂ h,

p hyt+h,
po (R-m,) ,if <0,
206+6
]* =
%zl,{ ,if 620,
2 2 1-k &
pl-k)+ [p~(1-k) +4ﬂ9(1—k)(7h :h —m)
where: 9, = L hTh
-k h,
2B(—— —m,)
p hy+h,
- Case 2. For mOZﬂ h, :
p h,+h,
po (R-m,) ,if 6 <0,
206 +6
I* =
0 ,if 626,
1-k
where: o, = T~k
my———
p hy+h,
For the parameter interval where /*=/y, it is obvious thatdl */06 < 0. For the intervals
where [* = po (R—-m,), we have:
206+6
ol * =20 oa 1 o’a
= 1-k—L+B0-k-5 + 1-k 1 _ 10
o6 ~apsroy R A It vl s P! (10)

The first term in (10) is the direct negative effect of worker’s power on employer’s
incentives to invest in general training, since a higher value of 0 reduces the employer’s
share in the second-period output. But the second term represents an indirect positive

o’a, _ﬁ h,

effect (since
0l06 p hy+h,

> 0) associated with the fact that a higher value of 6 implies

a stronger positive effect of training on worker’s incentives and thus makes the firm more
willing to invest in general human capital. If this positive effect is stronger than the direct
negative effect, then the overall impact of worker’s power on employer’s investment
incentives will be positive. In particular, we can find the results summarized in the next

proposition:

13



Proposition 2.

* 27 %
- Case la: If m, <ﬁ hy —21] then aL>O (and 0 12 <0)forall 6<9,,
p hy+h, 00 00
where: [ = @ (see Figure 2)
A _ * 21 *
- Case 1b: Ifﬁ h —2I<mo<1 k_h, then o <0(and8 >0) forall <o,
p hy+h, p hy+h, 00 00’
(see Figure 3)
_ * 2rx
-Case 2: If m0>1 k_h then o <0 (and ol >0) forall 6 <9,
p hy+h, 00 06’
(see Figure 4)

Proof: See Appendix B.

The comparative statics analysis for case la shows that a higher level of worker’s power
(up to a threshold value d,) increases the employer’s incentives to invest in general
training. In particular, this happens when the worker’s expected ability is low enough.
This result contrasts the predictions of previous studies, according to which any increase

in worker’s power weakens the employer’s investment incentives.

We can also derive the effect of worker’s power J on first-period equilibrium effort. First,

we write down @, derived above as a function of J:

-Case 1. Formo<ﬂ he .
p h,+h,

BT eysiw Lif 60, (where[*:L(R—mo))
phy+h 285+6

b _h Lif 626,

-CaseZ.FormOZﬂ h, :
p hy+h

&

B _h h, (k+oI*) ,if 6<9,
p hy+h,

ﬁhhhk Lif 626,
p hy+

14




For & <&, in case 1 and for & < 8, in case 2, we have':

* *
Oa, _p_h, (I*+5 61) (14)
06 phy+h,

The first term in the parenthesis is the direct positive effect of power on worker’s
incentives associated with the higher share extracted by the worker in the second period.
However, the second term can be either positive or negative depending on the overall
impact of & on employer’s investment incentives (as described in Proposition 2).

Equation (14) implies the following result:

* *
Lemma 1: Ifa—>0th %>O,too.
00 00

Clearly, if an increase in worker’s power has a positive impact on employer’s investment
incentives, then it surely increases the worker’s first-period implicit incentives to provide

effort, too. On the other hand, if the overall impact of power on equilibrium training is
negative, then the sign of da, /05 is ambiguous. The appropriate calculations yield the

following result:

Proposition 3.

2 *
- Case la: Ifmo<u h, —21 then: 6_>0( nd 8a21 >0) for <9,
o hy+h, 08 06
(see Figure 5)
* 2 *
- Case 1b: Ifﬁ h, -2l < mo<u h, then:ai>0(a da - <0) for 6<0,
p hy+h, p hy+h, 00 06°
(see Figure 6)
_Case 2 If my> ik T then: S 0for 5<6,
p hy+h, 00
* 2 *
% g for 5,<5 <5, (and 24 <0 for 5<3,)
o 00’

R )+\/4¢92(m0—1_k Y +880(1— k), ——F e
p p h

hy+h +h, hy+h
where: 0, = 0 "% o ¥ L T
4B(m, — -k h, )
" p hy+h

&

(see Figure 7)

' Clearly, we have aal* /06 =0 for all other parameter intervals.
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Proof: See Appendix C.

Note that when the worker’s expected ability is high enough (case 2), any increase in
worker’s power above a critical value 84 implies a negative impact on employer’s

investment incentives (0l */06 <0) so strong that it also pushes worker’s first-period

incentives downward (da, /65 <0).

5.2 The Possibility of Overinvestment in General Training

In previous models studying the issue of general training, a common prediction is that the
employer underinvests in general human capital (relative to the first-best) in equilibrium.
In this subsection, we show that equilibrium is compatible with overinvestment under
certain conditions. From the comparative statics analysis conducted above, it is clear that
overinvestment can arise only in case la. To see this, note first that /* = [ <I™ when
0=0. Furthermore, in cases 1b and 2 any increase of worker’s power d reduces equilibrium
investment further below the first-best level, implying that underinvestment is always the
case. Therefore, we focus on case la (where investment in training increases with

worker’s power in the interval § < J,) to examine the possibility of overinvestment. In

particular, we can state the following proposition:

Proposition 4. If m0<1_k he 27K yes
p ho+h 11—k

then equilibrium involves overinvestment in general training (/* >I"”) for 5, < 5 <&,

k 5 _00-k)
Lok b oy B
p hy+h °

where: o, =

&

Proof: See Appendix D.

The case of overinvestment is depicted in Figure 8.

The driving force of overinvestment is precisely the positive effect of general training on
worker’s first-period incentives to provide effort. As already noted, the employer takes
this effect into account and is thus willing to provide general skills with higher intensity.
If the positive effect on worker’s incentives is strong enough, then the employer’s

investment incentives can be excessively strong.
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Note that overinvestment by the employer requires that the worker’s expected innate
ability my is sufficiently small. This is fairly intuitive in our framework, since training and
innate ability are perfect substitutes in the production function. Of course, the opposite
(i.e. overinvestment for high values of expected innate ability) might be the case if the
production technology assumed that general human capital and innate ability are
complements. Furthermore, it should be noted that the case of overinvestment arises for

intermediate values of worker’s power (5, <6 < ;). To the contrary, underinvestment is

always the case for both too low and too high values of ¢. If the worker’s power is very
small (0 < Js), then the employer anticipates that his investment will not have a very
strong positive effect on worker’s first-period incentives; as a result, the employer does

not invest much. On the other hand, if the worker is too strong (0 > J,) then the firm’s

investment incentives are again pushed below the optimum (note that, in this case, even a
small level of investment implies that the worker enjoys the full second-period expected
output). Therefore, the model predicts that overinvestment can take place only for

intermediate values of worker’s power.

It is well-known that long-term employment is a distinct characteristic of the Japanese
employment system. In terms of our model, this means that workers in Japanese firms
have relatively strong implicit incentives to provide effort in early periods of their career.
In terms of the model developed here, the positive impact of these strong career concerns
on employers’ investment incentives may explain the high levels of training typically

observed in Japanese firms.

6. Welfare Analysis

In Proposition 1, we have stated the equilibrium level of welfare:
IS =w*=(1+ p)ym, +aq, —E(a] ) +p1 —5(1 )

We focus here on the effect of worker’s power 6 on social welfare:

ow* oa, . ol*
Py 55( pa;) Y V7] )

The above equation shows that the overall impact of power on welfare is the sum of two

separate effects: First, the effect of power on worker’s first-period incentives; and second,

the effect of power on employer’s investment incentives. These two effects can work
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either in the same or in opposite directions (in the latter case, the total impact of worker’s
power on welfare is ambiguous). We are interested in finding the optimal level of power
(in the sense of welfare maximization). It will be made clear that a zero level of power is
socially optimal only for a limited range of parameters, while in all other cases the
optimization problem has an interior solution. This also contrasts previous models of
general training, where any increase in worker’s power is detrimental to welfare. We

study each parameter interval separately first:

- Case la: Formo<—k he_oj
p hy+h,
(i)Ifm0<1_k h _2- k] , then we have:
p hy+h 1-k
ow * 8al

- For §<4s: - — 0r1%)>0
or 8<ds: — = 85( <+>) (ﬂm )>

<+)
In words: Initial increases in worker’s power enhance welfare, since they imply a more
efficient (higher) first-period effort choice by the worker as well as a more efficient (higher)

investment choice by the employer.

ow* _oa ol *
- For 05<0<0,: 26 (— D+ E(ﬂ 0I*), which can be either positive or
)

+

+)
negative. In this interval, equilibrium involves overinvestment and any increase in worker’s
power (up to d,) keeps pushing the level of training further above the optimum. This effect
is now detrimental to welfare but coexists with the positive effect of power on worker’s

implicit incentives. As a result, the overall impact on welfare is ambiguous.

- For 6,<0<ds:

ow* _Oa . O[*
- +—(B-0I*)>0
Y. ( p pa)+—=(f ¢ )

In this interval, a further increase in worker’s power has again an unambiguously positive
effect on welfare, because it implies a lower (i.e. closer to the first-best) level of investment
in training, while the worker’s incentives remain unaffected.

ow* _oa; L
a2 sy <0
o5 55( Pt s (B 60

- For 0>0¢:

As the worker’s power increases very much, the overall impact on welfare becomes
negative, since the employer’s investment falls again below the optimum and keeps falling

to more and more inefficiently low levels (while the worker’s incentives remain unaffected).
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Note that 6=d is a local (and potentially global) welfare maximizer in this case.
We proceed in the same way to examine the other parameter intervals (in which equilibrium

always involves underinvestment).

(ii)Ifl_k h, —2_kIFB<mO<ﬂ h, —21 , then we have:
p h+h, 11—k p hy+h,
oW* Oa . OI*
- For 6<45: =—L0-pa )+—(B-0I*)>0
2 Py 65( (gl) ??(IBH) )
OW* Oa, . O[*
- For 6>6>: =—L(1-pa)+—(B-60I*%<0
¥ o5 T as LM oe PO

(=0) )

Note that d=4; is the socially optimal level of worker’s power in this case.

- Case 1b: Ifﬂ hy —2f<m0<1; £—, then we have:
p hy+h, p hy+h,
oW* da . O[%*
- For 6<6,: =—L(1- pa, )+ — (B —6OI*) which can be either positive or negative.
e ?C?( (gl) 65(ﬁ(+) ) p g
OW* Oa, « Ol*
- For 0>6>: =—L1-pa)+—(B-60I*%)<0
7 Q5( (gl) 85(’8 £ )
- Case 2: If m0>ﬂ hy , then we have:
p hy+h,
ow* Oa « Ol* ) ) .. :
- For 0<d4: =—L(1- pa, )+ — (B —O0I*) which can be either positive or negative.
Y 85( (gl) 85('B(+> ) p g
oW* oa . O[*
- For 6,<8<dy: =—L(1-pa)+—(B-01*)<0
4 0 ‘?é( (gl) aa(ﬂm )
OW* Oa, « Ol*
- For 0>4y: =—L-(1-pa)+——(f-01*)=0
s e UM o5 (A0

(=0) (=0)

The above results show that a zero level of worker’s power is a possible welfare
maximizer only in cases 1b and 2. On the contrary, the welfare maximizing level of power

is always positive (and bounded) in case la.
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In order to derive more precise results, we write down the general welfare maximization

problem for the parameter intervals where I*= B6(R—m,)/(26+0) (i.e. for 0<J, in

case 1 and for 0<d, in case 2)'*. Define § as follows:

5 =6, for m, <ﬂ h, (case 1)
hy+h,

5 =6, for m, >ﬂ y (case 2).
hy +h,

Then, we must solve the following maximization problem:
max 1 #(8) = (1+ By, +a ~2 (@) + P12 (1%
st 0<5<6

The solution of this problem allows us to state the following proposition:

Proposition 5. The socially optimal level of worker’s power can be zero only if:

h
P - pk——)
S S Wb | i
P h0+h€ ﬂ_el

i.e. only if the worker’s expected innate ability is high enough.

Proof: See Appendix E.

This is a necessary condition for =0 to be a welfare maximizer. When this condition
holds, there is always underinvestment in general human capital and, furthermore, any
initial increase in worker’s power weakens the employer’s investment incentives — thus
pushing 7* further below the optimum. When this negative impact on welfare dominates
the positive impact associated with the worker’s stronger incentives to provide effort in
the first period, then any initial increase in worker’s power above 0=0 will be detrimental

to welfare.

Finally, Proposition 5 along with the overall welfare analysis implies the following result:

Proposition 6. If m, <m*, then there is a positive and bounded level of power &*

which maximizes social welfare.

2 Note that we have already found the sign of o */65 for 5>4, (case 1) or 9>J, (case 2).
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In this case, initial increases in worker’s power up to a critical value J* enhance welfare,
whereas further increases above that critical value will be detrimental to welfare'.
We close the subsection related to the welfare analysis with some numerical examples,

illustrating each of the different cases described above.

6.1 Numerical Examples

(i)Letfp=p=h =h=1,k=1/2,m,=0, 0=1.
These parameter values correspond to case Ib (involving underinvestment for all values

of §). The equilibrium outcome is:

#=2%2 is5<s =341
425+1)

I¥=1/25,if 5 >3 +1

.

a, =E(%+51*) Jif 5<68,=3+1

a =1/2,if 5§>3+1 ,and: I =4 =1.

The welfare maximization problem becomes:
N 1
W*(8)=a, ——(a, ) +1*—=(I*)
max ¥ (0) = a —=(a) > )

st 0S5 <V3+1
The solution iss = 0. Since dW */05 <0 for all§ > 5, =+/3+1, a zero level of worker’s

power maximizes equilibrium welfare in this case (i.e. *=0). Indeed, for these parameter

values it can be directly verified that the condition stated in Proposition 5 holds.

(i) Letp=p=h =h=1,k=1/2,m;=0, 8=8.
These parameter values correspond to case la-ii (again with underinvestment for all

values of d). The equilibrium outcome in this case involves:

o0+2
I*= ,if 6<68, =17 +1
8(5+4) g

I*=1/25,if 6 >J17 +1

1

o :5(%+51*), if <17 +1

13 1t should be noted that a similar inverted U-shaped relationship between workers’ power and efficiency
has also been pointed out in a broader context by Wright (2000).
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a =1/2,if §>V17+1 ,and: I =1/8, a"® =1.

The welfare maximization problem becomes:

max W *(8) =a, —%(a;‘)2 + I *—4(I*)

{0}
st 0<5 <17 +1

The solution now is6 =9, = \/ﬁ +1. Since oW */06 < 0 for all 6>0,, the optimal level of

poweris 0*=0, = 17 +1 as already predicted above for the general case.

(i) Letf=p=h,=hy=1,k=1/2, m;=0,0=16.
These parameter values correspond to case /a-i, with overinvestment for 5, < d < J, . The

equilibrium outcome is:

o+2
I*= if <6, =~/33+1
8(5+38) ?

I¥=1/25,if 5 >33 +1

1

a, =E(%+51*),if5g@+1

a =1/2,if 5233 +1 and: 1" =1/16, a™ =1, 5,=4, &,=8
In this case, there is overinvestment in equilibrium for o, < 0 < J,, 1.e. for 4<0<8.

The welfare maximization problem becomes:

max W *(8) = a, —%(a;")2 + 1 *-8(I*)’

10}
st 0<S5<33+1
The solution now isd =0, =33 +1. Since W */65>0 for 0,<0<06,=8 and
oW */00 <0 foro > 5, =8, the social welfare is maximized foro* =0, =8.
Note that the condition (16) is not satisfied in examples (ii) and (iii), implying that 6=0
cannot be a welfare maximizer in either of these cases.
7. Policy Implications and Possible Extensions

A standard question often addressed in the literature concerns the appropriate policy
instrument or the optimal degree of public intervention in order to alleviate inefficiencies
associated with incentives to invest in general training. In this respect, the prediction of

underinvestment (which is common in all previous studies) by the employer implies that a
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government subsidy to the firm is the appropriate policy measure to strengthen the firm’s
investment incentives and enhance social welfare'*. However, the framework adopted
here shows that this is not necessarily the appropriate policy recommendation. The
possibility of overinvestment in human capital implies that a subsidy to the firm may push
the level of training further above the optimum and thus have a detrimental effect on
welfare. On the other hand, such an additional increase in general training may also
motivate the employee to work harder in the first period. The overall impact of the
subsidy on welfare will depend on the relative strength of these two opposite effects. Of
course, if there is underinvestment in equilibrium then a subsidy to the firm is indeed
recommended because it pushes the employer’s investment closer to the first-best and thus

also strengthens the worker’s first-period incentives.

In his seminal paper on general training, Becker suggested (in the context of a perfectly
competitive labour market) that the worker herself should pay for general training because
she faces the right incentives to invest efficiently in her own human capital. A possible
extension of our paper is to check the validity of this claim within the framework adopted
here. We can assume that the worker buys general human capital from a training company
which sells general skills at an endogenously determined price. A welfare comparison
between that regime and the one described here should take into account not only the
amount of training but also the worker’s incentives to provide effort in each case.
Furthermore, in the light of these two regimes one might also examine whether a
government subsidy to the firm or a subsidy to the worker (a public system of training or
education, for example) is a superior policy instrument in terms of welfare. Alternative

policy measures such as marginal cost pricing can also be studied and evaluated.

8. Concluding Remarks

In this paper we have studied the provision of firm-sponsored general training when
worker’s career concerns are taken into account. A crucial assumption has been that a
higher level of general training in the first period shifts the balance of power in favour of
workers and thus increases the latter’s bargaining power vis-a-vis the employer in the next
period (in this sense, power can be interpreted here as the wage premium associated with

an additional unit of general human capital). In this framework, it has been shown that a

' A notable exception here is Moen and Rosen (2002).
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higher investment in training raises the worker’s incentives to contribute effort in the first
period. The employer takes this positive effect into account and is thus willing to invest in
general training with higher intensity. If the positive effect of training on worker’s
incentives is strong enough, then equilibrium can involve overinvestment in general
human capital. In particular, the case of overinvestment can arise for intermediate values
of worker’s bargaining power. In this context, initial increases in worker’s power up to a
threshold value may strengthen the employer’s investment incentives and enhance
welfare. These results show that predictions commonly found in previous studies
(involving underinvestment in general human capital along with a negative impact of
worker’s power on investment and welfare) might not hold in an enriched framework that

takes workers’ implicit incentives into account.
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Appendix A.

L2540, 1=k po+0 -k _h_
pS 5 B5  p hth
1=k _h

The condition (A1) can hold only if m; < — P Eh . In this case:
+
0

&

We have: [*=1, < m, <R m,

1-k h,
p hy+h,

(Al B( —my)o> — f(1—-k)S —60(1—k) >0 or, equivalently: & > &
0 2

Also, we have:

r=—P% (Rom)e r-20TY,
285 + 0 BS

<:>l—k h _1—kﬂ5+6’£ <1—k h 1-k

gy <my, <R <

&g &

m, < +
p hy+h, 5  BS p hy+h, &

I-k h -k po+60 1-k po+60 _1-k h,
— P > —m,
p ho+h & fS s B5  p h+h

-If my > —— % then (A3) holds for all §> 0
p hy+h

&

- 1If m, s% R then: (A3) ©6<5,

hy +h,
(11)m0S1_k h, +1—k<:>1—k2m0_1—k h,
p hy+h, O o p hy+h,
-If mOZﬂ h, then: (A4) < 6 <9,
p hy+h,
-k h
- If my < ————+—then (A4) holds for all 6> 0
p h0+h£
Finally: I*=0 < m, ZR<:>ﬂSmO—ﬂ h
p h0+h5
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-If m, Zﬂ y then: (AS)< 029,
p hy,+h

&

1-k

h, then (AS5) cannot hold.
hy+h

&

-If m, <

The above results are summarized in the main text.

Appendix B.
FormOSﬂ hy we have: [*= po (R—-m,)foro <o,
p hy+h, 2p6+40
% — — A
o = p 2[0(1 k_h —mo)—2,8(1—k)]>O<:>m0<ﬁ h, -2  (Bl)
00 (QpBo+0) p hy+h, p hy+h,
271 % _ 2 _ _ R
612: 45 3[6’(1 k_h —mO)—Z,B(l—k)]>0<:>mo>ﬁ h, -21 (B2)
00° (2po+6) p hy+h, p hy+h,
The conditions (B1) and (B2) yield cases 1a, 1b in Proposition 2.
For mozﬂ h, we have:
p hy+h,
I*= po (R—m,) foro <9,
2p06+6
ol * -k h
- o= ) 2pa-k<0 (B3)
00 (2po+0) p hy+h,
27 % _4 3?2 —
e o=t e ) 2pa-iy)>0 (B4)
00° (2po+6) p hy+h,
The conditions (B3) and (B4) yield case 2 in Proposition 3.
Appendix C.
For mosﬂ h, we have:
p hy+h,
Cll*=£h—g(k+5[*)With[*= po (R—my)foro <o,
phy+h, 2p6+6
3 * _ _
6a1:ﬁ h, (1*+56L)>0<:>1 k 0 >m0—M h, which holds forall 6<6,. (Cl)
06 phy+h, 00 o 2(po+0) p hy+h,
2 % * 27 % — A
Also;a“;=ﬁ he +5a]2)>0@mo<ﬁ Y (C2)
06~ phy+h, 006 00 p hy+h,
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The conditions (C1) and (C2) yield cases 1a, 1b in Proposition 3.

Similarly, for m, > 1=k
p hy+h,

we have:

al*—ﬁ h, (k+orI*) with [*= po (R—my)for 6 <9,

ph+h 285+0
* * _ _
a Bt (s 02K 0 L, 1ER B Lscs (o3)
05 phth 05 5 2B5+0) o h+h
2 % _ R
0 azl <0<:>mo<ﬁ y —21 which holds for allo <o, . (C4)
05 p h+h

The conditions (C3) and (C4) yield case 2 in Proposition 3.

Appendix D.
We focus on case la to examine the possibility of overinvestment.
For m, <ﬁ B, -21 (case la) we have:
p hy+h,
If§ < 8, then: [*> ™ @A(R—mo)>£©£<ﬂ h, -m,—21"  (DI1)
26+6 & o6 p hy+h,
(1) For mo>ﬁ hy —2[F'9<:>ﬁ h, —2IFB<mO<ﬂ hy =21
p hy+h, p hy+h, p hy+h,

(C1) cannot hold, i.e. there is underinvestment for allo < ¢, (and thus for allo >0, since

I*(9) is decreasing in d for 6>0,).

(i1) For m, <1—
p h +h5

(C1)<:>§>1_k p k =0, © 0,<0<0, (D2)
e —my, 21"

p h+h

&

with necessary condition: 5 < 0,

If §>6,, then: I*>IFB@%>§@5<¥:56<:>§2£5<56 (D3)

with necessary condition:

-k &,
p—k)+ \/ﬂ (1—k)* +4B86(1- k)(— m
hy+h, _0a-k)

) /

&

0, <0, &
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m0<1_k hy —Z_kIFB,i.e:
b hth 11—k
he _ypen ik b 2ok 1ok b 2k
o hth 1-k o hth 1-k

(D4)

3

. -k
m, < min{——
p hy+h,

Finally, note that 6,<ds implies o, <, .

The conditions (D1) to (D4) yield the results summarized in Proposition 4.

Appendix E.

Note, first, that the welfare maximization problem is not (globally) concave with respect
to 8. Therefore, we must find all (interior and boundary) solutions of first-order conditions
and compare the value of the objective function at different solutions to find the
maximum.

The Lagrangian is:

L=W*8)+A(5*=8)=(1+B)ym, +a, - (al) + pI*— (I*) + (0 *-0)

The Kuhn-Tucker first-order conditions are:

oL _ow* . da; . Or*
9% oy Y gy g =

26~ as T ag Umpw) aa(ﬂ )

%k
L 5‘1)1 ﬂ +5I%) +—(,B orv-1<0. Ls—0 (EI1)
ph T I 05
A _sx_s520.%L 0 (E2)
EY) EY)

We check if 0=0 can be a solution of FOCs. For =0 the conditions (E2) imply A=0. In
this case, (E1) requires:

8L8W*0,Bh

(B —==—=< Py ) (B- 91)—/50<0 (E3)
We have: %Igz(zﬁ&ﬁwf e(l;k ho}—l:hg ~mo)=2f(1=K)
L ghohjhg_mo_z;) "
(E3)(§>) mozl_k L it h ~2].
o h+h p-01
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Figure 2: Case 1a
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Figure 3: Case 1b
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Figure 4: Case 2
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Figure 5: Case 1a
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Figure 6: Case 1b
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Figure 8: Overinvestment in General Training
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