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input–output table that is valued at 2000 constant prices to
remove the effects of changes in input and output prices.16

3. Results

3.1. Skill content of trade

Fig. 1 and Table 1 show the estimated RSC for Japan. Three
findings stand out from this table. First, the relative skill
endowment (S/U) increased from 0.145 in 1980 to 0.198 in
1994, and then increased slightly to 0.204 in 2005. Second, the RSC
is greater than unity throughout the period. This implies that Japan
exported relatively skill-intensive goods. Moreover, the results
satisfy Leamer’s condition (i.e., Eq. (4)) except for 1981. Assuming
that Japan is a skill-abundant country, Japan’s trade pattern is
generally consistent with its comparative advantage. Finally, the
RSC declined from 1.47 in 1994 to 1.29 in 2005. This implies that
the skilled-labor content of net exports declined from 1994 to
2005. As a result, in 2005, the RSC showed the smallest figures over
the period.

These results together suggest that, although Japan is still a net
exporter of skill-intensive goods, the skill gap between exports and
imports is narrowing, not widening. Therefore, Japan may be losing
its comparative advantage in skill-intensive goods. The results also
suggest that some of the OECD countries—particularly those where
competition from emerging economies is more severe than in the
case of Japan—may no longer be net exporters of skill-intensive
goods.17

Fig. 1. Relative skill content (RSC) of Japanese trade, 1980–2005.

Source: The author’s calculation, based on the JIP database 2009.

16 To facilitate the interpretation, this paper also estimates the capital and labor

contents of trade. The results are presented in Appendix.
17 One may be concerned that the capital intensity of Japanese net exports also

declined from 1995. However, the capital intensity of net exports was almost

constant from 1990. For more details, see Appendix.
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3.2. Decomposition of the growth of skill content

The previous section found that the skill gap of net exports was
narrowing, not widening. Why did the skill gap of net exports
decline after 1994? To answer this question, this paper decom-
poses the growth of the RSC, based on Eq. (11), into the changes in
the factor–output coefficient, the changes in the input–output
coefficient, and the changes in the trade structure. The paper then
examines how these effects change before and after 1994.

Table 2 presents the decomposition results. The major findings
are threefold. First, the negative contribution of the changes in
trade structure dominated the positive contribution of the changes
in the factor–output coefficient and the input–output coefficient
between 1980 and 2005. The annual average growth rate of the RSC
was �0.11%, of which the changes in trade structure accounted for
�1.25 percentage points, whereas the changes in the factor–output
and input–output coefficients together accounted for 1.15
percentage points.18 The negative contribution of the changes in
trade structure was notable after 1994. Between 1994 and 2005,
the annual average growth rate of the RSC was �1.14%, of which
the changes in trade structure accounted for �1.84 percentage
points, whereas the changes in the factor–output coefficient and in
the input–output coefficient together accounted for 0.70 percent-
age points.

Second, after 1994, not only imports (�DSM/SM + DUM/UM) but
also exports (DSX/SX � DUX/UX) showed negative contributions.
Before 1994, the contribution of exports was 1.96 percentage
points, which was larger (in absolute terms) than the negative
contribution of imports (�1.40). Thus, the annual average growth
rate of the RSC was 0.56%. After 1994, the contributions of exports
and imports were �0.85 and �0.30 percentage points, respectively.

18 The sum of the changes in the trade structure and the changes in the factor–

output and input–output coefficients is not necessarily equal to the total because of

rounding.
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respectively. Capital (K) is defined as the real capital stock whereas
labor (L) is defined as the number of workers times working
hours.19 The relative supply of capital to labor (K/L) and the relative
consumption of capital to labor (KC/LC) are also computed to take

Fig. A1. Relative capital content (RCC) of Japanese trade, 1980–2005.

Source: The author’s calculation, based on the JIP database 2009.

Table A2
Relative capital content (RCC) of Japanese trade, 1980–2005.

Endowment (ratio) K/L Consumption (ratio) KC/LC [(K/L)/(KC/LC)] Export

1980 4.88 4.85 1.007 5.28 

1981 5.14 5.12 1.005 5.49 

1982 5.36 5.34 1.004 5.70 

1983 5.53 5.51 1.003 5.77 

1984 5.74 5.73 1.001 5.74 

1985 6.03 6.02 1.002 6.13 

1986 6.25 6.23 1.003 6.41 

1987 6.53 6.51 1.003 6.67 

1988 6.84 6.81 1.004 6.83 

1989 7.20 7.17 1.004 7.23 

1990 7.62 7.58 1.005 7.67 

1991 8.04 7.98 1.008 8.35 

1992 8.47 8.37 1.012 8.98 

1993 8.98 8.87 1.013 9.57 

1994 9.31 9.20 1.012 9.90 

1995 9.60 9.47 1.013 10.20 

1996 9.85 9.72 1.013 10.31 

1997 10.23 10.10 1.012 10.65 

1998 10.73 10.58 1.014 11.30 

1999 11.21 11.06 1.013 11.83 

2000 11.41 11.26 1.014 11.92 

2001 11.71 11.52 1.017 12.74 

2002 12.20 12.02 1.015 13.42 

2003 12.39 12.19 1.016 13.79 

2004 12.59 12.37 1.018 14.42 

2005 12.98 12.74 1.018 15.11 

Source: The author’s calculation, based on the JIP database 2009.

19 Working hours are not available by occupation.
into account trade imbalances. The estimation method is the same
as the estimation method used in skill content. Three findings
stand out from this table. First, unlike skill endowment, the
Japanese economy accumulates capital relative to labor. The
relative capital content (RCC) (�(KX/LX)/(KM/LM)) increased from
4.88 in 1980 to 12.98 in 2005. Second, the RCC is greater than unity

s (ratio) KX/LX Imports (ratio) KM/LM RCC � KX =LX

KM=LM Net exports (ratio) LX/LM

4.86 1.09 1.659

5.16 1.06 1.966

5.30 1.08 1.885

5.54 1.04 1.745

5.66 1.01 1.576

5.97 1.03 1.420

6.18 1.04 1.203

6.42 1.04 1.231

6.33 1.08 1.191

6.72 1.08 1.181

7.08 1.08 1.191

7.51 1.11 0.986

7.81 1.15 1.033

8.38 1.14 1.064

8.67 1.14 0.990

8.91 1.15 0.911

9.00 1.14 0.885

9.43 1.13 0.962

9.83 1.15 1.001

10.37 1.14 0.974

10.44 1.14 0.983

10.79 1.18 0.947

11.63 1.15 0.997

11.93 1.16 1.032

12.43 1.16 1.068

13.08 1.15 1.059
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Figure 2A: Mean Tenure by birth cohort, Employment Status Survey 

 

Figure 2B: Mean tenure by birth cohort, Basic Survey of Wage Structure 
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Questions

How does managerial skill (intangible capital) accumulate across
generations?

How does a negative shock generate a persistent stagnation
and a rise in inequality?

How does a small di¤erence in initial condition lead to a large
inequality across people?

Approach

Overlapping Generations Model with On-the-Job-Training +
Limited Commitment



Skilled managers can train young workers to become future
managers

Training is costly: Investment in intangible capital

Outcome of training is subject to idiosyncratic shock

Firm is a coalition of present and future managers and share-
holders

Training is partially �rm-speci�c human capital

Young workers are heterogeneous in initial endowment and abil-
ity

With full commitment, training only depends upon learning
ability, and idiosyncratic shocks are completely insured

! No income inequality, controlling the ability



Under limited commitment, future manager cannot pre-commit
to stay in the same �rm

! Training received depends upon both endowment and learn-
ing ability

Rich young workers receive more intensive training, while poor
young workers work as simple workers for life

!Managers absorb some upside idiosyncratic shocks! Large
inequality

Decline of endowment or tightening of limited commitment

! intangible investment +; aggregate production +; inequality
* persistently



Model

Overlapping generations: a unit measure of agents are born
every period and lives for 2 periods

When young, each agent is endowed with goods e and learning
ability �

(e; �) � F (e; �) on e 2 [0;
_
e] and � 2 [0;

_
�]

Everyone is endowed with unit of time, and work as a worker
or a manager

Utility function of agent born at date t is given by

U = E[U(cyt ; c
o
t+1)] = ln c

y
t + �E(ln c

o
t+1)



Firm is a dynamic coalition of managers and shareholders

Present managers can allocate Kw total skill (intangible capi-
tal) for production and hire L labor to produce output

y = A(Kw)�L1��

When present managers allocate ek intangible and a young with
� learning ability allocates h 2 [0; 1] time for training, the
expected intangible of the next period is

k+ =
1

b
ek�(h�)1��

Outcome of individual training depends upon idiosyncratic shock

k+z = zk+

z � �(z) on (0;1) ; where E(z) = 1
Intangible is partially coalition speci�c: Shrinks from k+z to
(1� �) k+z by moving to another coalition



The present managers and shareholders with total intangibleK
choose Kw; Lw; Lm and fn; cy; h; ek; k+; cozg(�; e) to maxi-
mize

At(K
w)�(Lw + Lm)1�� � wtLw+Z �

e -cy(�; e) + qt
Z h
rt+1zk

+(�; e)� coz (�; e)
i
d�

�
n(�; e)dF

subject to

K = Kw +
Z ek(�; e)n(�; e)dF

Lm =
Z
[1� h(�; e)]n(�; e)dF

ln cy(�; e) + �
Z
ln coz(�; e)d�(z) � V (�; e)

coz (�; e) � (1� �)rt+1zk+(�; e)



Equilibrium is Kw
t ; L

w
t ; L

m
t , fn; cy; h; ek; k+; coz; V g(�; e); rt;

qt; wt as functions of state (Lot , Kt; At, �t; Ft) such that

a) Firms�policy functions solve their problem;

b) Labor and �nancial markets clear;

wt = (1� �)At[Kw
t =(L

w
t + L

m)]�

Lwt = Lot + L
o
t+1Z

edF + wt =
Z
�t

�
wtht(�; e)+rt ekt(�; e)� dF + Z

cyt (�; e)dF

�t = f(�; e) : nt(�; e) > 0g

c) Kt+1 and Lot+1 follow law of motion;

Lot+1 =
Z
[1� nt(�; e)]dFt(�; e)

Kt+1 =
Z
�t

Z
zk+t (e; �)nt(�; e)d�(z)dFt(�; e)



Claim: With full commitment � = 1,

a) Only young agents with � � ��t are trained

b) Among the trainees, young agent with higher learning ability
receives more intensive training to become a more productive
manager

kz;t+1 = zk
+
t (�; e)
(+);(0)

= za�t � �

c) All idiosyncratic shocks are insured among managers of the
same type

coz;t+1 (�; e) = c
o
t+1 (�; e) for 8z
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Numerical Example

Distribution of endowment and learning skill is independent and

Gt(e) = 1� !t + !t
e
_
et
; for e 2 [0;

_
et] ; H(�)

fraction of positive endowment ! 0:8

upper bound of endowment
_
e 1

learning ability distribution U [0; 1]

share of intangibles � 0:3

share of manager�s skill � in training 0:3

utility discount � 0:75

speci�city of intangible capital � 0:1

standard dev. of idiosyncratic shock z 1
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Adding Match-Speci�c Shocks

The realized intangible depends upon match-speci�c and com-
mon idiosyncratic shocks � and z

k+�;z = � � z � k+

When old, manager can move to a new �rm to draw a new �:
Because � is insurable, manager moves to a new �rm i¤

� < (1� �)E(�) = 1� �

The incentive constraint becomes

coz (�; e) � r(1� �)zk+ (�; e)
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Conclusion

With limited commitment, ability and endowment of individual
a¤ects

occupation at extensive margin

investment in intangible at intensive margin

insurance against idiosyncratic risk

At the aggregate, limited commitment leads to

inequality in permanent and realized income and consumption

persistent aggregate e¤ects from permanent or temporary
shock to commitment and endowment
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