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The Japanese wage payment system is considered from a perspective of two-part tariff
pricing. Using the `̀ amusement park'' analogy, Shunto wages can be regarded as an
`̀ entrance fee'', whereas bonuses are a `̀ variable charge''. Empirical investigation
showed that a qualitative difference exists between these two types of wage: Shunto
sets the coordinated wage rate by focusing on the whole labour market condition, while
bonuses respond to idiosyncratic shock. Based on the standard prediction of two-part
wage tariff pricing, such a unique combination is the ultimate source of Japan's low
unemployment.
JEL Classi®cation Number: J51.

1. Introduction

Despite a severe recession in recent years, Japan's unemployment rate has remained low
compared with that of European countries. Although this low unemployment rate has
received relatively little attention in recent years, many researchers examined Japan's
wage determination system in the 1980s. Among others, Weitzman (1984) and Freeman
and Weitzman (1987) stress the wage ¯exibility attained by awarding biannual bonuses,
the amount of which varies with individual ®rms or with a particular industry's pro®t.
Although Weitzman's argument received a wide coverage and was mentioned in major
macroeconomics textbooks, some other studies (Shinkai, 1980; Taylor, 1989; Grossman
and Haraf, 1989; Ueda and Okazaki, 1989; Koshiro, 1991) instead stressed the impor-
tance of the centralized, annual nationwide wage bargaining over contractual wages
occurring each April in Japan, the so-called Shunto.1

When evaluated from a cross-sectoral perspective, the nominal wage rate increase per
year that occurs under Shunto would seem to show arti®cial smoothing (Figure 1),
especially after the ®rst oil crisis period. Although macro bargaining is generally con-
sidered to be a source of stag¯ation, especially in many European countries, such

� I would like to thank Tsuneo Ishikawa, Kazuo Koike, Jiro Nakamura, Michio Nitta, Hiroshi
Yoshikawa, seminar participants at the University of Tokyo (Department of Economics and Institute of
Social Science), the Tokyo Metropolitan University, the Tokyo Centre for Economic Research and
Kansai Labour Meeting, and an anonymous referee for their valuable comments.

1 The wage payment system in Japan is characterized by a higher frequency of wage negotiations as
well as by annual synchronization. Although the formal participant rate for Shunto is only about 30%,
which is not so large in comparison with other countries (see Bruno and Sachs, 1985, and Layard
et al., 1991, for international comparisons), during the period under study wage revisions occurred at
99% of Japan's plants. Hence Shunto is literally nationwide, and also in¯uences non-union and public-
sector workers. For an English summary of institutional behaviour in the Japanese labour market, see
Shirai (1983), Aoki (1988), and Ito (1992). For the mechanism and evolution of Shunto, Koshiro (1983)
offers some detailed explanations.
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smoothing under Japan's Shunto is carried out with regard to the overall macroeconomic
condition, and this has been considered by some to be the reason for the good perform-
ance of the Japanese labour market.2

Although this argument is quite convincing and is generally accepted, a problem arises
in that this unique feature of Shunto is logically and empirically (Okina et al., 1989)
cancelled out at the total wage level if the ex post idiosyncratic adjustment by bonuses is
considered (Figure 2). In actuality, under so-called macroeconomic-consistent wage

Figure 1. Shunto wage bargaining results, by industry, 1960±1993

2 Calmfors and Horn (1986) analysed the combination of stag¯ation and rapid expansion of the public
sector under centralized wage-setting based on evidence from smaller European countries.

Figure 2. Bonuses: resulting wage increases/decreases, by industry, 1969±1993
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demand tactics (see e.g. Aoki, 1988, p. 178), the coordination at Shunto appears too
arti®cial, which may lead some ®rms to increase the share of bonuses by up to 40%. Such
a tendency naturally raises two questions: (1) Why are wages separated into contractual
wages and bonuses? and (2) Is coordination at Shunto really effective?

To answer these questions, the following facts should be noted. First, Japan's labour
market is characterized by the large-®rm-size effect on wages and working conditions.3

Second, the relative share of bonuses is larger in the large-®rm sector. (See e.g. table II of
Nakamura and Nakamura, 1991, or p. 234 of Ito, 1992.) In light of these two facts, higher
bonuses prevail for workers who are privileged and protected under the lifetime employ-
ment convention, while Shunto is more in¯uential over the small-®rm sector where
employment is unstable.

On this point, most Japanese labour economists are sceptical of Weitzman's `̀ share
economy'' hypothesis, which states that ®rms paying higher bonuses increase employ-
ment, since in fact such ®rms generally accept only new university graduate workers after
strict screening (Teiki-shinsotsu-saiyo) and observe fairly rigid employment practices.
Many previous studies on Japan's wage ¯exibility since Gordon (1982) have ignored the
above institutional features, which produced quite unsatisfactory results; i.e., that no
evidence exists for Japan's wage ¯exibility (see e.g. Nakamura, 1995).

This paper will argue that studies emphasizing either the role of Shunto or that of
bonuses have provided only a partial explanation of why Japan's wage determination
system has produced such a low unemployment rate. The combination of Shunto and
bonuses can easily be understood when considering an `̀ amusement park'' analogy of
two-part tariff pricing (Oi, 1971): i.e., ex ante agreement on low-level wages at Shunto
determines an `̀ entrance fee'' for the labour market (entering the amusement park), which
is dependent on the whole macroeconomic condition, while ex post adjustment in the
large-®rm sector using bonuses can be regarded as a `̀ variable charge'' (number of rides
in the amusement park), which makes up for any loss incurred by the relatively low-level
Shunto wages. Unless bonuses exist, large ®rms may not participate in Shunto, which
imposes low-level wages to eliminate unemployment. Hence it is this relationship
between the two, rather than the existence of either macro bargaining or bonuses alone,
that is a unique feature in Japan, reducing unemployment under the standard prediction of
two-part tariff pricing.

To investigate this hypothesis, the present study empirically analyses Japan's wage
determination system using the following procedure. If the hypothesis is true, at least two
qualitative differences should exist between Shunto and bonuses. First, the entrance fee
should be cross-sectorally smoothed in spite of any idiosyncratic shock, and second, the
variable charge should not be. By modifying the test for aggregate consumption insurance
developed by Mace (1991), Cochrane (1991), and Townsend (1994), I will test for the
existence of such cross-sectoral real-wage smoothing.

Next, I investigate the range of participants for wage smoothing by performing a non-
nest comparison based on the familiar Phillips curve over the following two models: (i)
the `̀ large-sector model'', in which wage smoothing is done by limited and privileged
participants, namely the incumbents in large ®rms (`̀ insiders'', in the terminology of

3 Ishikawa (1991) argued that Japan's labour market is segmented into large and small-®rm sectors, i.e.,
the primary and secondary sectors, in the terminology of Doeringer and Piore (1971). In the present
study, the existence of segmentation is not an essential factor to analyse the wage determination system.
See also McDonald and Solow (1985) for a general equilibrium treatment of `̀ dual labour market''.
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Lindbeck and Snower, 1988), and (ii) the `̀ whole market model'', in which the
participants in wage insurance are all workers (including outsiders, who work in the
secondary sector).4 If wages under Shunto are the entrance fee, they should be low
enough to enable a ®rm to hire as many workers as possible and the latter model should
apply. On the other hand, the range of wage smoothing that takes place with bonuses
should be narrower, because their role is a variable part in response to idiosyncratic
shock.

Section 2 investigates the existence of coordination, while in Sections 3 and 4 a non-
nested comparison is performed over models (i) and (ii) to search for the range of
coordination under Shunto and bonuses, respectively. Section 5 provides a summary and
concluding remarks.

2. Existence of coordination

As is well known, the two-part tariff model argues that monopoly ®rms set two kinds of
charge: lump-sum charges, and a variable charge for the quantity. The `̀ amusement park''
analogy shows that a lower `̀ entrance fee'' attracts more entrants, and that therefore lower
Shunto wages may reduce unemployment. Hence the hypothesis presented here simply
implies that Shunto determines lump-sum charges (entrance fee), while bonuses are
variable charges. However, the empirical testing of this leads to a problem, in that the
level of both charges may not be uniform, instead responding to the macroeconomic
stochastic shock, as well to the differences of (initial) human capital.5 To incorporate this
intertemporal and cross-sectoral ¯uctuation in the standard two-part tariff model, I
postulate a benchmark economy in which two-part wage insurance prevails by modifying
the test for aggregate consumption insurance by Mace (1991), Cochrane (1991), and
Townsend (1994).6

The economy is divided into a ®nite number of sectors (i � 1, . . ., I) whose population
of workers is normalized at 1. It is assumed that the human capital level of workers is the
same within sectors, but different across sectors.7 The problem will be described in three
steps. First, a simple two-part tariff problem of individual sector for wage determination
is considered. The total utility of workers in the ith sector at t, X i

t, is

X i
t(è

i
t) � W i

ct(è
i
t)� W i

bt(è
i
t)ÿ ei

t(è
i
t)n(W i

bt(è
i
t)), (1)

4 Following Sano (1979), the wage smoothing under Shunto has been interpreted not only as spillover
but also as an explicit coordination mechanism. Sano and others, however, produced evidence for ®rms
within speci®c industries. This paper extends such a hypothesis to a macroeconomic level, and
emphasizes the role of bonuses, which is a key factor making the coordination under Shunto possible.

5 Kuhn (1988) introduced non-uniform pricing into the union contract model to explain the seniority
within a single ®rm±union setting, which is different from our multi-sector setting.

6 Wage insurance is emphasized by the implicit contract theory, and the equivalence between the
complete market allocation and an optimal labour contract has been shown by Rosen (1985), Wright
(1988), and Boldrin and Horvath (1995). My empirical procedure is parallel to the work of Mace and
others, although they considered cross-sectoral consumption smoothing instead of intertemporal
consumption smoothing, whereas I investigate cross-sectoral wage smoothing instead of intertemporal
wage smoothing.

7 For a detailed explanation of price discrimination, see e.g. Varian (1988).
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where the contractual wage rate of the ith sector in tW i
ct, the bonus W

i
bt, and the dis-

utility of harder work intensity ei
t are a function of states of the world èi

t.
8 The (extra)

working hours of workers n is a function of W i
bt, in that Ohashi (1990) argued that

bonuses are empirically explained by unobserved work intensity. The reason that ei
t is

considered separately, in addition to working hours, is that the average labour productivity
is more volatile than the number of working hours, which indicates the existence of
chronic labour hoarding; this is recognized as one prominent major property of business
cycles in Japan.9

Next, to introduce aggregate wage insurance, consider a nationwide union leader,
instead of a social planner such that the following expected indirect utility of composite
workers maximized:10

max
W i

ct ,W
i
bt

XI

i

ùi

�
u[W i

ct(è
i
t)� W i

bt(è
i
t)ÿ ei

t(è
i
t)n(W i

bt(è
i
t))] dè, (2)

where the weight ù is for holding initial human capital instead of initial wealth under the
social planner approach.

The budget constraint of nationwide aggregate wage insurance is

XI

i

Y i
t >

XI

i

[W i
ct(è

i
t)� W i

bt(è
i
t)� ði

t(è
i
t)], (3)

where Y i[� F(n)] is the real product, F is the production function, and ði
t is the real

pro®t in the ith sector at t.
Furthermore, the bonus as a `̀ variable charge'' should ful®l the following incentive

constraint for the union to participate in the nationwide wage insurance:

W i
bt(è

i
t) > ei

t(è
i
t)n(W i

bt(è
i
t)), i � 1, . . ., I : (4)

Note that other interpretations for this constraint, e.g. asymmetric information, are quite
possible.

Third, to derive the empirically testable conditions, a dynamic model is considered.
Assuming the time-separable utility function, the problem of union leader is

8 It is assumed that workers cannot choose their own work intensity. If this is not the case, however, it
does not affect the following analysis.

9 The possibilities of layoffs and unemployment are ignored in this paper in order to concentrate on an
empirical analysis of Japan's system. To investigate such possibilities theoretically, the heterogeneity of
workers derived from seniority rule or human capital level within a sector, and the existence of an
alternative opportunity for workers, should be introduced as in Kuhn (1988). Furthermore, although the
ef®ciency wage interpretation of bonuses is possible in the above problem following Ohashi (1990), I
will not pursue this issue here.

10 Although the model is based on the maximization problem of a nationwide union leader, I do not
argue that actual union leaders in Japan are altruistic as in the model. Several labour economists have
suggested to me that smoothing across and within industries is established by the political process
among enterprise-speci®c and/or industry-wide union leaders. Following this explanation, if some
unions should fail to increase the wage rate compared with their reference group, they will lose their
position. Although I think that this is a plausible explanation, the purpose here is to check the welfare
implication of the outcome of wage systems.

± 120 ±
# Japanese Economic Association 2001.

The Japanese Economic Review



max
W i

ct ,W
ii

bt

X
i

ùi
X1
t�0

â t

�
u[W i

ct(è
i
t)� W i

bt(è
i
t)ÿ ei

t(è
i
t)n(W i
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subject to (3) and (4), where â is the discount factor. The ®rst-order necessary conditions
are:

Wct: ùiu9(X i
t)ÿ ë t � 0, (6)

Wbt: ùiu9(X i
t) 1ÿ ei

t

@ni
t

@W i
bt

 !
� ë t

@Y i
t

@ni
t

@ni
t

@W i
bt

ÿ 1

 !
� ìi

t � 0, (7)

and the constraints (3) and (4), where ë t is a Lagrange multiplier associated with the
resource constraint (3) and ìi

t a Lagrange multiplier associated with the incentive con-
straint (4).

Before considering the implications for empirical testing, it should be noted that the
result of the above problem does not mean Pareto ef®ciency. Substituting (6) into (7) yields

@ni
t

@W i
bt

@Y i
t

@ni
t

ÿ ei
t

 !
� ÿ ì

i
t

ë t

, (8)

which shows that @Y i
t=@ni

t . ei
t (or @Y i

t=@ni
t . W i

bt=ni
t, using (4)). This inequality

suggests that the marginal product of working hours is smaller than the disutility of
harder working intensity under constraint (4), suggesting a lower production level than
optimal, unless ìi

t � 0.11

Assuming that constraint (4) is binding, we get X i
t � W i

ct(è
i
t) and W i

bt � ei
t n(W i

bt, è).
Here, I assume the isoelastic form of utility function; i.e.,

u(X ) � X 1ÿä ÿ 1

1ÿ ä
: (9)

The testable implications can be easily derived from the ®rst-order conditions,

log X i
t�1 ÿ log X i

t � log X
j
t�1 ÿ log X

j
t

or

log W i
ct�1 ÿ log W i

ct � log W
j
ct�1 ÿ log W

j
ct, (10)

which indicate the smoothing of utilities, or contractual wage increase rates, across
various sectors in spite of stochastic shock and differences in initial human capital.

The empirical tests of coordination can be directly performed using the above.
Following Mace (1991), I estimate that

Ä4

wi

p

� �
� constant� áÄ4

wa

p

� �
� âI i, (11)

where wi is the individual industry's nominal wage rate, wa is the average nominal wage
rate, and I i is the individual component that may affect wages. Throughout this paper,
lower-case variables are the natural logarithm of their counterparts log(X ) and Ä1x is
log(Xt)ÿ log(X tÿ1).

11 If ìi
t � 0, the bonus is also smoothed across sectors, again depending on e. In this situation the

testable equation cannot be derived.

± 121 ±
# Japanese Economic Association 2001.

S. Wakita: Why is the Unemployment Rate so Low in Japan?



The model predicts that (a) there is no effect caused by individual components (â � 0),
and (b) to obtain complete wage insurance, wages are determined solely at an aggregate
insured level (á � 1). If the hypothesis of two-part tariffs is true, the empirical results
should be different; i.e., the entrance fee should be smoothed whereas the variable charge
should not be.

Hence, in this empirical test the critical problem is the choice of It. Here, I use
subjective labour hoarding survey data, taken from a short-run survey of major Japanese
enterprises conducted by the Bank of Japan.12 The survey contains only qualitative
responses, i.e. `̀ excessive'', `̀ normal'', and `̀ de®cient'', and therefore the data are con-
verted into a quantitative series, termed hereafter the `̀ labour hoarding judgement index
(DKM)''. Since no ®rms answered `̀ excessive'', especially in periods following the ®rst
oil crisis, a uniform distribution is assumed for the aggregate distribution of the survey.
The exact conversion formula is13

DKM � (% `̀ excessive'')ÿ (% `̀ deficient'')

% `̀ normal''
:

The advantage of using DKM is that it re¯ects all available information on the condition
of the internal labour market and is independent with respect to the speci®c hypothesis, in
contrast to pro®t or overtime hours.

Table 1 summarizes the estimation results for an aggregate, cross-sectoral real-wage
increase rate under Shunto on an annual ®scal basis, while Table 2 gives similar results
for bonuses, which is a seasonally differenced variable taken on a half-yearly basis.14 The
dependent variables are obtained from a survey conducted by Japan's Ministry of Labour
(Roudou-syo Rousei-kyoku) for ®rms having more than 1,000 employees, and are
de¯ated by the consumer price index (cpi).15 Note that Table 1 still shows the apparent
coordination that occurs in the Shunto real-wage increase rate for the six indicated
industries. In spite of the large dispersion of DKM shown in Figure 3,16 note that the
individual component DKM is not signi®cant at a 5% level in any of the industries.

12 This unique survey asks more than 500 large ®rms about their judgement on such factors as the
current/expected level of employees, business conditions, output and input prices, capital stock and
inventory stock. Although the number of surveyed ®rms may seem limited, this sample includes about
70% of the ®rms in Japan whose capital is greater than ¥1 billion. Consequently, a good description is
obtained of typical Japanese large-®rm management practices. See Wakita (1997b) for a non-stationary
time-series analysis of these survey data.

13 The conversion formula is different from that applied in usual balance statistics, i.e., `̀ Excessive''±
`̀ De®cient'', because dividing the balance statistics with `̀ Normal'' allows the range to be varied to
obtain a uniform distribution over time (see Pesaran, 1987, pp. 214±15). Moreover, many studies since
Carlson and Parkin (1975) have employed an additional step to obtain the exact expectation series in
order to compare the actual series such as the in¯ation rate. This paper, however, does not need more
steps, because the labour hoarding index represents a manager's subjective judgement, which cannot be
compared with an actual series.

14 The estimation period in Table 1 is longer than that of Table 2 in order to ensure the degree of
freedom, because the number of data for Shunto (once a year) is half that for bonuses (twice a year).
The estimation results are unchanged when the starting period is changed to 1976.

15 Because the industrial classi®cation of data for Shunto wages is different from that of DKM, only six
industries can be matched. This is the rationale for the selection of industries.

16 This paper focuses on the intra-industry coordination leading to macroeconomic implications, whereas
inter-industry coordinations were emphasized by Sano (1979) for Shunto, and by Brunello and Ohtake
(1987) for bonuses.
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Table 1

Cross-Sectoral Real-Wage Smoothing at Shunto Level

Pulp and Paper Chemicals Petroleum Steel Electrical Machinery Automobile

Constant ÿ0.003 0.003� 0.002 ÿ0.004 ÿ0.002 0.005�
(0.003) (0.002) (0.002) (0.005) (0.002) (0.003)

Ä2ave 1.007��� 1.006��� 0.918��� 0.757��� 1.134��� 0.938���
(0.042) (0.024) (0.038) (0.079) (0.030) (0.054)

DKM i ÿ0.003 ÿ0.003 ÿ0.003 ÿ0.006 0.006� 0.000
(0.006) (0.004) (0.005) (0.005) (0.003) (0.004)

Adjusted R2 0.968 0.989 0.966 0.847 0.985 0.935
S.E. 0.007 0.004 0.006 0.012 0.005 0.009
LL 84.717 97.696 86.248 70.834 91.495 78.145
DW 1.540 1.390 1.821 1.503 0.621 1.439

÷2
SC(1) 0.177 2.452 0.068 0.240 12.907 2.126
÷2

FF(1) 1.660 2.817� 2.880� 0.166 1.025 0.024
÷2

N(2) 2.947 13.773��� 6.779�� 5.453� 0.486 9.740���
÷2

H(1) 7.285 0.190 0.004 15.928 3.318 7.108

÷2(2) (á, â) � (1, 0) 0.460 0.769 4.630� 9.413��� 20.100��� 1.418

Note : OLS, T � 1971±93, N � 23. Ä2ave is average of real wage increase rate, S.E. the standard error of regression, DW the Durbin±Watson statistic, LL the
maximized value of the log-likelihood function; and ÷2

SC, ÷2
FF, ÷2

N, and ÷2
H are diagnostic statistics distributed as chi-square variates with degrees of freedom in

parentheses for a test of serial correlation, functional form misspeci®cation, non-normal errors, and heteroscedasticity, respectively. ÷2(2) (á, â) � (1, 0) are Wald
test statistics for the joint hypothesis. ��� (��) (�) respectively indicate signi®cance levels at 1% (5%, 10%).
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Table 2

Cross-Sectoral Real-Wage Smoothing for Bonuses

Pulp and Paper Chemicals Petroleum Steel Electrical Machinery Automobile

Constant 0.029�� 0.015 ÿ0.027 0.018 0.006 0.027���
(0.011) (0.015) (0.020) (0.022) (0.007) (0.007)

Ä2ave ÿ0.585� 0.623� 0.895� 1.098�� 0.701��� 0.018
(0.290) (0.321) (0.474) (0.469) (0.191) (0.221)

DKM i 0.045�� ÿ0.081� 0.017 ÿ0.066�� 0.012 0.001
(0.022) (0.045) (0.037) (0.030) (0.020) (0.013)

Adjusted R2 0.176 0.221 0.050 0.266 0.281 ÿ0.066
S.E. 0.040 0.041 0.066 0.063 0.024 0.029
LL 60.863 59.898 44.672 45.935 77.676 71.390
DW 0.996 0.903 0.984 1.228 1.227 1.425

÷2
SC(2) 9.054 8.010 8.960 6.870 3.776 2.712
÷2

FF(1) 4.115�� 7.774 0.022 1.564 0.262 0.022
÷2

N(2) 0.649 1.479 2.947 0.921 14.469��� 0.919
÷2

H(1) 0.059 2.551 0.040 0.026 0.265 0.084

÷2(2) (á, â) � (1, 0) 35.416��� 3.487 0.275 5.407� 4.312 22.109���

Note : OLS, T � 76H2±92H2, N � 33.
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Although this test is more restrictive than that of Cochrane (1991), owing to the isoelastic
form of the indirect utility function, three industries none the less pass the joint Wald test
of (á, â) � (1, 0), while wages in the other industries show a greater effect of the average
wage increase rate.

Furthermore, the adjusted R2 values are above 95% in almost all the Shunto
estimations (Table 1), whereas those for the bonuses are only about 20% (Table 2),
though the number of industries passing the joint Wald test is the same. This indicates
that the degree of coordination for bonuses is weaker than that for Shunto wages.
Interestingly, since ®ve industries passed the test for either Shunto or bonuses, this
suggests that the coordination at bonus level is stronger when that at the Shunto level is
weak.

3. Range of coordination at Shunto

Although the Shunto real-wage increase rate is strongly coordinated across industries,
two problems remain. First, the data apply only to Shunto, which is an ex ante loose
agreement of contractual wages among ®rms, and therefore ex post results should be
veri®ed using other data (see Sano, 1989, p. 175). Second, the result only veri®ed the
existence of coordination, while it is more important to know the range of wage
smoothing in order to elucidate macroeconomic implications. If the coordination is
restricted to insiders, this behaviour does not necessarily contribute to eliminating
unemployment, and may instead be the source of stag¯ation in many European countries.
Hence, this section performs a non-nested comparison based on the familiar Phillips
curve form (Sargan, 1964, 1980) in order to investigate the range of coordination using
the ex post data.

Speci®cally, I will focus on the labour market indicator that big union leaders decide to
pay attention to. The `̀ large-sector model'' is ®rst considered, using the expected (one-
quarter-ahead) labour hoarding judgement index of whole manufacturing (EDKM), which

Figure 3. Labour hoarding judgement indices, 1976±1993
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is formulated by the same survey as in the last section and re¯ects the average internal
labour market condition of the large-®rm sector.17 Next, the `̀ whole-economy model'' is
examined, using the job offer±applicant ratio obtained from the Public Employment
Security Of®ce (ESRAO: Yuukou-kyuuzin-bairitsu), which represents the labour market
condition of the small-®rm sector. This in principle indicates the `̀ external market'' for
big unions under Japan's dualistic labour market structure. Consequently, if the latter
model applies, strong evidence is obtained showing coordination over the whole labour
market in Japan.

3.1 Estimation

I ®rst estimated the traditional form of the Phillips curve using ®rst-differenced quarterly
data, but the results indicated substantial serial correlation. (These principal results,
however, coincide with the following empirical analysis.) Because this correlation may be
caused by Shunto's periodic annual intervention, I took the seasonal difference of all
variables, and then employed econometric modelling similar to the so-called DHSY
model proposed by Davidson et al. (1978), i.e.,

Ä4wt � constant� áÄ4 lidxt � âlidxtÿ4 � ãÄ4 pt � ä(wtÿ4 ÿ ptÿ4), (12)

where lidx is the labour market index (esrao or EDKM), p is the consumer price index,
the error correction term âlidxtÿ4 (� Sig(L)) represents the initial disequilibrium effect
for the labour market condition and ä(wÿ p) tÿ4 (� Sig(I)), that for in¯ation. Both error
correction terms can naturally be interpreted as signals of two major concerns at the
Shunto bargaining process: (i) the in¯ation rate that makes up for the cost of living and
(ii) the labour market condition avoiding unemployment. Hence, the following estima-
tions do not need to be based on the various models forming the micro foundation of the
Phillips curve.18

Moreover, by separately considering the error terms, the steady-state solution can
easily be obtained. In (12), for any steady-state growth path along which

Ä4wt � Ä4 pt � g, Ä4 lidxt � 0, (13)

the solution is

g � constant� âlidxtÿ4 � ãg � ä(wtÿ4 ÿ ptÿ4), (14)

or

Wt � exp
(1ÿ ã)g ÿ constant

ä

� �
lidx

â=ä
t Pt, (15)

which means (a) long-run money neutrality and (b) a steady-state growth path that is
independent of the labour market condition if á � 0.

17 Although many studies on Japanese wage bargaining (Okina et al., 1989, Ohashi, 1989, and Koshiro,
1991) have focused on the relation between wages and ®rms' pro®ts under the in¯uence of Weitzman
(1984) or Aoki (1988), I will instead focus on the relation between wages and the principal labour
market indicator, since the main interest here is the macroeconomic implications of the wage system,
especially the low unemployment rate.

18 For a similar procedure, see Pichelmann and Wagner (1986); they analysed the Austrian wage
negotiation system, which is close to that in Japan and had a similarly low unemployment rate.

± 126 ±
# Japanese Economic Association 2001.

The Japanese Economic Review



3.2 Results

The estimation results are summarized in Table 3, where in columns (1) and (2) the
dependent variable is the seasonal-differenced, nominal contractual wages of male work-
ers in all manufacturing sectors (Ä4SWAGE), derived from Japan's monthly labour survey
(Kimmatte sikyuusareru kyuuyo).19 Because SWAGE includes overtime wages, the equa-
tion will be estimated using SWAGE in connection with controlling overtime hours
(OHOUR). In columns (3) and (4) the dependent variable is the contractual wage rate per
hour excluding bonuses, termed the basic wage rate (BASW), which is constructed as

BASW � SWAGE

SHOUR� 1:28 (OHOUR)
,

19 In the monthly labour survey, the category of male workers in large ®rms does not exist. The wages
and working hours of males and those of large ®rms (over 1,000 workers) are too strongly correlated,
but this causes no important differences in the subsequent analysis.

Table 3

Estimation of Contractual Wages

(1)
Whole-market model

Ä4swage

(2)
Large-sector model

Ä4swage

(3)
Whole-market model

Ä4basw

(4)
Large-sector model

Ä4basw

Constant 1.995��� 0.715��� 0.311��� 0.132
(0.203) (0.194) (0.096) (0.092)

Ä4 lidx ÿ0.01 0.021�� ÿ0.043��� 0.031���
(0.008) (0.008) (0.007) (0.010)

lidxtÿ4 0.043��� ÿ0.001 0.026��� ÿ0.027��
(0.006) (0.010) (0.007) (0.011)

Ä4cpi 0.211��� 0.63��� 0.489��� 0.738���
(0.058) (0.052) (0.063) (0.067)

Sig(I) tÿ4 ÿ0.245��� ÿ0.087��� ÿ0.1��� ÿ0.038
(0.025) (0.024) (0.034) (0.033)

Ä4swage 0.113��� 0.079���
(0.014) (0.012)

Adjusted R2 0.966 0.942 0.812 0.709
S.E. 0.005 0.007 0.009 0.012
LL 269.581 250.902 230.597 215.357
DW 1.26 0.9 1.263 0.857

÷2
SC(4) 8.783� 22.144��� 12.447�� 29.712���
÷2

FF(1) 4.891�� 3.031� 0.205 5.114��
÷2

N(2) 1.893 0.209 4.221 1.327
÷2

H(1) 0.974 1.834 3.453� 0.458

J 1.024 7.367��� ÿ0.907 6.801���

Note : OLS, T � 76Q1±93Q2, N � 70. Sig(I) is (swageÿ cpi) in columns (1) and (3) and (baswÿ cpi) in
columns (2) and (4). J is J-test statistics for the whole-market model against the large-sector model in
columns (1) and (3), and large-sector model against whole-market model in columns (2) and (4).
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where SHOUR is straight time number of hours worked and 1.28 is the average premium
for overtime work, according to Ohashi (1990). I employ the two dependent variables
mentioned above because the simplistic conversion formula for BASW may ignore the
lump-sum part that is not proportional to hours.

Regarding both dependent variables, since the whole-market model dominates the
large-sector model with respect to the log-likelihood value, from the Akaike information
criteria the whole-market model is preferred. Moreover, J-test results show that the
whole-market model cannot be rejected against the large-sector model, whereas in both
estimations the latter can be rejected at a 1% level against the former. Second, the
coef®cients of Ä4 lidx are not signi®cant in column (1), which is the best model, whereas
in contrast those of the signals for the labour market (Sig(L)) are strongly signi®cant.
This suggests that the effect provided by the labour market condition affects the
contractual wages through Shunto.

4. Bonuses

Although the attention given the macroeconomy at the Shunto level may be unique to
Japan, it is not clear why it is impossible in other countries. Is it because Japanese
workers are so altruistic? I suspect that the determination process that occurs at the
Shunto level is not suf®cient to describe the total wage determination system, and that
the biannual bonuses in Japan can make up for the loss of relatively low-level wages,
which is the reason why many insiders in the large-®rm sector are willing to accept the
coordination and low-level wages arrived at under Shunto.20

Using a similar procedure to that in the last section, I will now investigate the range of
wage smoothing that occurs with bonuses. Because bonuses are actually negotiated and
paid in terms of monthly contractual wages, the employed estimation equation will be
slightly modi®ed.21 Substituting basw for cpi in (12) gives

Ä2bonust � constant� áÄ2 lidxt � âlidxtÿ2 � ãÄ2baswt � ä(bonusÿ basw) tÿ2, (16)

whose solution is

BONUSt � exp
gb ÿ ãgw ÿ constant

ä

� �
LIDX

â=ä
t BASWt, (17)

20 My hypothesis is not a substitute for, but rather is a complement of, almost all existing models of
bonuses; i.e., it has been argued that the role of bonuses is to effect a return of ®rm-speci®c human
capital (Hashimoto, 1979), a deferred payment method of unobservable work intensity (Ohashi, 1990),
or a risk premium (Nakamura and Nakamura, 1991). These factors are said to be the source of labour
hoarding, and therefore the hypothesis presented here is not contradictory. Such arguments, however,
are based on the individual ®rm's or worker's problems, and consequently the reason for nationwide
wage bargaining is not given. Brunello (1991) argued that bonuses present an opportunity to shorten
the contract length against industry-related shock, though their implication for the low unemployment
rate in Japan was not offered.

21 Determination of the amount of biannual bonuses is basically negotiated, and therefore the bargaining
in Japan is done at most three times a year. Actually, only 40% of the large ®rms bargain three times,
while the others determine the two successive bonuses at one time. (See Ohashi, 1990, and Brunello,
1991, for this convention.) Although a part of the bonuses is adjusted on the basis of individual effort,
this proportion is small, and as a result the bonus increase rate is smoothed across workers, at least
those within an individual ®rm, although it does not always move together with the Shunto increase rate.
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where gb is the growth rate of bonuses and gw is the growth rate of BASW. In this
formulation the `̀ target'' for adjustment is BASW; i.e., ®rms maintain a constant ratio
between bonuses and contractual wages.

Before presenting results using industry data, the estimation results using aggregate
data from the same monthly labour survey used in the previous section are provided for
purposes of comparison. As shown in Table 4, estimation results of bonuses at the
aggregate level (Tokubetsu-ni-shiharawareru-kyuuyo) for the large-sector model clearly
dominate those for the whole-market model regarding the log-likelihood value and J-test
results, and are in contrast to the contractual wages estimation results presented in Table
3.

Table 5 gives the estimation results using industry data, where DKMi is individual
industries' labour hoarding judgement indices (individual-sector model). The J-test shows
that the whole-market model is rejected against the individual-sector model in all
industries except the chemical industry, while the latter is rejected only in the petroleum
industry. These results indicate that bonuses respond to idiosyncratic shock to play the
role of a `̀ variable charge'', and are important because a qualitative difference exists
between contractual wages and bonuses, rather than a quantitative one as presented in
almost all previous studies.22

5. Summary and concluding remarks

This paper considered the Japanese wage payment system from a perspective of two-part
tariff pricing. Using an `̀ amusement park'' analogy, Shunto wages can be regarded as an
`̀ entrance fee'', whereas bonuses are a `̀ variable charge''. Empirical investigation showed
that a qualitative difference exists between these two types of wage: Shunto sets the

22 Freeman and Weitzman (1987) and Koshiro (1991) showed that the estimated elasticity of bonuses
against a ®rm's pro®t is slightly larger than that of contractual wages.

Table 4

Estimation of Bonuses at the Aggregate Level

(1) Large-sector model

Ä2bonus � 0:572ÿ 0:166Ä2 DKM���
(0:517) (0:019)

ÿ 0:006DKM � 0:688Ä2basw���
(0:017) (0:141)

ÿ 0:094(bonusÿ basw) tÿ2

(0:087)

Adjusted R2 � 0:807; S:E: � 0:016; DW � 1:525; LL � 95:20;
÷2

SC(2) � 3:73; ÷2
FF(1) � 2:76; ÷2

N(2) � 0:998; ÷2
H(1) � 4:80��;

J-test statistics of large-sector model against whole-market model � 1.48.

(2) Whole-market model

Ä2bonus � 0:126� 0:175Ä2esrao���
(0:575) (0:022)

ÿ 0:013esrao
(0:015)

� 1:41Ä2basw���
(0:179)

ÿ 0:025(bonusÿ basw) tÿ2

(0:096)

Adjusted R2 � 0:766; S:E: � 0:018; DW � 1:45; LL � 91:93;
÷2

SC(2) � 8:89��; ÷2
FF(1) � 0:480; ÷2

N(2) � 0:795; ÷2
H(1) � 1:294;

J-test statistics of whole-market model against large-sector model � 2:91���.
Note : OLS, T � 76H1±92H2, N � 34.
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Table 5

Estimation of Bonuses at the Industry Level

Pulp and Paper Chemicals Petroleum Steel Electrical Machinery Automobile

Constant ÿ0.510��� ÿ0.685��� ÿ0.238� ÿ0.632��� ÿ0.563��� ÿ0.318���
(0.102) (0.080) (0.121) (0.124) (0.102) (0.078)

Ä2 DKM i ÿ0.071 ÿ0.203��� 0.022 ÿ0.065�� ÿ0.082�� ÿ0.015
(0.044) (0.044) (0.052) (0.024) (0.032) (0.010)

DKM i
tÿ2 ÿ0.092�� ÿ0.218��� ÿ0.030 ÿ0.108��� ÿ0.115��� ÿ0.017

(0.039) (0.030) (0.060) (0.023) (0.019) (0.013)

Ä2basw ÿ1.390�� 1.096��� 1.310 2.273��� 1.203��� 0.616�
(0.593) (0.243) (0.908) (0.401) (0.242) (0.316)

(baswÿ bonusi) tÿ2 ÿ0.643��� ÿ0.826��� ÿ0.236�� ÿ0.603��� ÿ0.582��� ÿ0.387���
(0.115) (0.093) (0.100) (0.114) (0.107) (0.099)

Adjusted R2 0.460 0.800 0.133 0.673 0.714 0.771
S.E. 0.062 0.026 0.061 0.045 0.024 0.020
LL 48.966 78.192 49.711 59.776 80.736 87.598
DW 0.994 0.871 0.986 1.491 2.118 1.770

÷2
SC(2) 6.138�� 10.338��� 8.230�� 2.250 3.168 0.791
÷2

FF(1) 13.524��� 0.133 1.451 0.776 7.614��� 2.242
÷2

N(2) 2.135 0.882 1.572 1.229 1.100 1.058
÷2

H(1) 4.860�� 1.365 1.730 0.108 0.378 0.332

J (W against I) 0.97728 ÿ2.6161��� 1.2538 0.55966 ÿ0.69334 ÿ0.77172
J (I against W) 1.7774� 7.7869��� 1.0301 3.0393��� 5.5716��� 2.1353��

Notes : OLS, T � 76H1±92H2, N � 34. J (W against I) is J-test statistics for the whole-market model against the individual-sector model, while J (I against W) is
J-test statistics for the individual-sector model against the whole-market model.
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coordinated wage rate by focusing on the whole labour market condition, while bonuses
respond to idiosyncratic shock. Although Shunto directly affects factors in¯uencing low
unemployment, the indirect role of bonuses is also important: insiders in the large-®rm
sector recognize the adjustment caused by bonuses, which is why they are willing to bear
the coordination and the relatively low-level Shunto wage rate increases. Hence, even if
total wages vary among ®rms, the coordination at Shunto level is effective as a uniformed
`̀ entrance fee''. In addition, on the basis of the standard prediction of two-part wage tariff
pricing, I conclude that no single element, i.e. Shunto or bonuses, but instead a unique
combination of them, is the ultimate source of low unemployment.

I realize that one limitation of this paper is the welfare implication of such a two-part
tariff system. In general, the welfare implication of this system in general-equilibrium
environments depends on speci®cations of models (see Brown et al., 1992, and Kamiya,
1995, for recent studies), and consequently the results presented here do not imply Pareto
ef®ciency, even without the incentive constraint.

Next, the wage drift phenomenon (see Holmlund, 1986, and Holden, 1989, for
examples) is frequently pointed out as an obstacle to sustaining centralized collective
bargaining. Although such a phenomenon can be interpreted as a similar mechanism to
the model presented above, in order to clarify the difference between actual performance
in countries, the introduction of the administrative power of the `̀ union center'' (see
Freeman and Gibbons, 1995) and/or `̀ new Keynesian features'' (e.g. de la Croix, 1994)
may be required.

Furthermore, the above model is based on the monopoly power of a union's wage
setting, and the actual bargaining situation is not considered here; therefore the result
may vary quantitatively with the ®rm's objective function, which is under active discus-
sion for Japan's big ®rms, e.g. labour-managed (Komiya, 1990) or rent-sharing (Aoki,
1988) ®rms. Finally, because of high operation costs, some unions have sought a new
method of bargaining. To analyse this aspect, it may be necessary to distinguish between
a social optimum and an individual one (Wakita, 1997a). Nevertheless, in spite of these
factors, a clear contrast is empirically shown between Shunto and bonuses. This
represents another important factor in explaining Japan's better macroeconomic situation
and suggests a possible way of improving macroeconomic wage bargaining methods in
other countries.

Data Appendix

BASW Basic wage rate (contractual wage rate per hour without including

bonuses)

Bonuses (dependent variables in Table 2): from a survey conducted by Japan's

Ministry of Labor (Roudou-syo Rousei-kyoku) for big ®rms having more

than 1,000 employees.

Bonuses (dependent variables in Table 5): from Japan's monthly labour survey,

Tokubetsu-ni-shiharawareru-kyuuyo

CPI Consumer price index

DKM Current-level labour hoarding judgement index: from a short-run survey

of major Japanese enterprises conducted by the Bank of Japan
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EDKM Anticipated (one-period-ahead)-level labour hoarding judgement index:

from a short-run survey of major Japanese enterprises conducted by the

Bank of Japan

ESRAO Job offer±applicant ratio (yuukou-kyuuzin-bairitsu): from the Public

Employment Security Of®ce

LIDX Labour market indices (ESRAO or EDKM)

OHOUR Overtime hours: from Japan's monthly labour survey

Shunto (dependent variables in Table 1): from a survey conducted by Japan's

Ministry of Labor (Roudou-syo Rousei-kyoku) for ®rms having more than

1,000 employees.

SWAGE Contracted wages including overtime wages (kimmatte-sikyuusareru-

kyuuyo): from Japan's monthly labour survey

WPI Wholesale price index

Final version accepted 25 March 1999.
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