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Abstract

Like in most advanced countries the labor income share in Japan has been falling
since the mid 1970s. However, in contrast to other advanced economies, Japan has
experienced an exceptional recessive period during the 1990s and 2000s in which
the rate of unemployment rose to a historical maximum of 5.5% in 2002, to persist
above 4% in subsequent years. In this paper we examine the main causes behind the
paths followed by the labor income share and the unemployment rate during the
post-1997 crisis period (1997-2002) and the transition years that followed (2002-
2009). We do so by estimating a multi-equation macro model that allows us to
look separately at the various components of this particular labor market —wages,
output and employment— Our main finding is that the fall in the labor share can
be attributed to the changes that took place within the labor relations system —the
weakening of unions mainly— and that the surge in unemployment can be altogether
ascribed to the government intervention —by way of the distorting effects of the
increasing public debt.
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1 Introduction

The puzzling performance of Japan in the last decades is the object of growing attention in
the literature. In this paper we are concerned with two salient features of this performance:
the structural fall in the labor income share (LIS hereafter) and the persistently high
unemployment rates, for Japanese standards, since the mid 1990s. Our goal is to examine
the causes behind the evolution of these two variables in the post-1997 Asian crisis (1997-
2002) and the subsequent "half-way" recovery (2002-2009).

This paper should be regarded as a companion to Agnese and Sala (2009), where a
labor market model was estimated and used to identify the main macroeconomic deter-
minants of labor demand and labor supply, assessing their relative contributions to the
unemployment upsurge in 1991-2002. Here we take a step forward and provide a more
complete characterization of the supply-side of the economy by endogenizing real wages
—so0 as to account for the bargaining process between labor and management—, and output
—so0 as to be able to model labor productivity—. We will thus work with a multi-equation
system containing equations for employment, the labor force, real wages, and output.

The estimated labor demand and labor force equations are updated versions of those
presented in Agnese and Sala (2009). The wage equation is consistent with the predictions
of standard wage-bargaining models, and the output equation is a regression of real output
on capital, labor, oil prices, and technology. In view of the standard framework in which
our analysis is developed, we abstain from theoretical considerations and focus on its
empirical outcome.!

One fundamental feature of our four-equation model is that both the LIS and the
unemployment rate are endogenous. The contribution of this paper is to make use of this
feature and provide an in-depth analysis of the driving forces behind these two variables.
Most literature tries to explain the decline in the LIS or the increase in the unemploy-
ment rate trajectories by taking them as single variables. Here, we take a disaggregated
approach in which we model their different components —employment, labor force, real
wages and labor productivity, the latter by way of output and employment— and examine
the most relevant driving forces behind their paths.

It is important to state that our measure of the LIS conforms to the standard de-
finition of total compensation per employee over value added, but is not adjusted for
self-employment income. This is not an infrequent practice in the literature (see, for

example, Checchi and Garcia-Penalosa, 2010) and, furthermore, it does not distort the

! Microfoundations of the labor demand, labor force and wage equations of the sort we have estimated
can be found in Karanassou et al. (2007). A complete survey of the analytical framework in which our
multi-equation analysis is developed is provided in Karanassou et al. (2010). Furthermore, our first task
was to verify that the results obtained in Agnese and Sala (2009) hold in the context of this updated
model. They do and we refer to them in Section 2.2.



evolution of the LIS.2 Moreover, as explained below, we will control for the influence of
self-employment in the employment and wage equations.?

The LIS in Japan has experienced a downward trajectory since the mid 1970s (see
Figure 2a in Section 2 below), as also seen in many other advanced economies. What is
remarkable in this evolution is that this fall has taken place along a continuous deceler-
ation in the growth rate of productivity (see Hayashi and Prescott, 2002) and a parallel
deceleration in the growth rate of real wages. In the first half of the 1970s wages were still
growing at a higher rate than productivity; since then, they have systematically grown at
a lower rate. This has had consequences in terms of growing income inequality (Moriguchi,
2010) and has been reflected in the falling LIS —that is, in lower real unit labor costs or
wider wage-productivity gaps—. In addition, and for the first time, the unemployment
rate went over the barrier of the 3% in the second half of the 1990s and, despite the mild
recovery of the early 2000s, it has quickly returned close to its historical maximum of
5.5% reached in the aftermath of the lost decade.

An interesting feature of our selected periods of analysis is the opposite relationship
displayed by the LIS and the unemployment rate (Figure 1). The correlation coefficient
in 1997-2002 is -0.72, whereas in 2002-2009 is 0.90. One of the strengths of our dynamic
multi-equation analysis is the possibility of examining the driving forces behind these two
crucial macro variables with no constraints regarding the assumptions about their (causal)

relationship.

Figure 1. Labor income share and unemployment in Japan.
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2See Karanassou and Sala (2010) where the LIS in Japan is adjusted for the incomes of the
self-employed and nevertheless follows the same trajectory as in here (the only difference be-
tween the two is a parallel shift). Besides, our measure of the LIS, which is based on OECD
data, coincides with the adjusted wage-share published in the European Comission official database
(http://ec.europa.eu/economy finance/db indicators/ameco/index en.htm).

3In particular, the ratio of family workers over total employment —one of the two main components of
self-employment— is significant in explaining higher levels of employment and lower levels of wages. The
net effect of these counterbalancing influences, which can be understood as implicitly shifting outwards
the labor demand and wage-setting schedules - is determined in our empirical analysis.



The LIS in Japan has already deserved some attention in other contexts (Iliduka, 2006;
Nishizaki and Sugo, 2001; Takeuchi, 2005), and several factors have been brought up
as having a potential decreasing effect. For instance, an insufficient employment level
jointly with an upturn in the equilibrium return on capital is mentioned by Iiduka (2006).
Takeuchi (2005), in turn, refers to the changes in the relative price of labor to capital, the
decreased mobility in the labor market, and the lowered elasticity of substitution between
production factors by firms, all enabling a more elastic management of the capital-labor
ratio.

To explain the evolution of the real wages relative to labor productivity, Miura (2008)
refers to Maier’s (1987) notion of the ‘politics of productivity’. There it is suggested that
a system of labor relations based on a fair distribution of shares among capital and labor
was implemented in Japan during the first stages of rapid growth. A system that would
sideline class struggle, stimulate consumption, and thereby enhance productive efficiency
so as to feed capital accumulation and fasten economic growth. Such a system lasted until
1975, when the politics of productivity began to fall from that year “when private-sector
unions began to curb wage increases in exchange for employment protection” [Miura
(2008), p. 168)]. This is precisely the turning point in the trajectory of the LIS (see
Figure 2a).

In this paper we estimate a multi-equation macro model which is then used to conduct
a series of counterfactual simulations to assess how much the trajectory of the exogenous
variables have contributed to the evolution of the LIS and the unemployment rate. As
noted before, our two periods of analysis are 1997-2002 and 2002-2009 and cover the
post-1997 Asian crisis years, the subsequent "half-way" recovery, and the recent global
downturn of 2008-2009.

These simulations provide answers to the following question: What would have hap-
pened had these exogenous variables kept their values of 1997 and 20027 The comparison
of the endogenous variables’ trajectories in the presence and absence of a particular ex-
planatory variable will give us information of the contribution to those trajectories. These
are counterfactual experiments and should be understood as dynamic accounting exer-
cises. By no means should this be taken as an assessment of what would have actually
happened had this or that variable behaved differently than it actually did, in which case
we would run afoul of the Lucas Critique.

Although our model is rich in explanatory variables, not all of them have been rele-
vant in shaping the recent evolution of the LIS and unemployment. We can group the
central ones in two main sets representative of the labor relations system and the public
intervention. A third set, less relevant in our analysis, includes growth factors such as the
capital stock and technology.

Regarding the first group, “changes of labor relations in Japan are characterized as the



decreasing rate of union membership, losing influence of Shunto or the spring wage offen-
sive in industry-wide wage determination, and increasing number of non-regular workers
such as temporary, part-time, and contract employees. It seems that the important choice
has also been made at this level. That is, the nature of labor-relations in Japan is changing
from collective labor-management relations to individual-based labor-management rela-
tions. This is also associated with the individualization and diversifications of employment
practices" [Sekiguchi (2005), p. 99].

Our set of variables in the labor relations group includes union power, hours worked
(per employee per year), and the rate of family workers over total employment. In the
absence of long-time series accurately reflecting the complex phenomenon of irregular
work, we interpret the downward path in both the working hours and the share of self-
employment —for which we have methodologically consistent long-time series— as good
proxies. They are notably significant in both our estimations and simulations. The
variables in the government intervention group are social security benefits, direct taxes,
and government debt.

Our paper brings to light two important results on Japan and its labor market. First,
the recent changes in the labor relations system are the central driving force behind the
fall in the LIS, both in the after-crisis period of 1997-2002, and later in the less troubled
times of 2002-2009. Second, public intervention is the main driving force behind the
increase of unemployment in both periods. Let us now preview the main results, first on
the LIS and next on the unemployment rate.

In 1997-2002 the changes in the labor relations system account for a decrease of 3.6
percentage points (p.p.) in the LIS. Given that the actual fall was 3 p.p. (from 64.8%
to 61.8%), this should be seen as the central driving force. The critical variables in this
case are unions, most especially, and also hours worked. Public intervention and growth
factors had almost no influence and cancel out. In 2002-2009 the labor relations system
accounts for a decrease of 3.7 p.p., which is to be compared with the actual fall of 2.2
p.p. (from 61.8% to 59.6%). This time, however, public intervention —mainly through
expansive social security benefits— contributed with 1 p.p. to the increase in the LIS.

Akimoto and Sonoda (2009) place the progressive change in union behavior and the
labor relations system in the context of several major changes such as (i) demographic
changes; (ii) economic changes (from a high growth to a stagnated economy); (iii) a struc-
tural economic shift towards service industries; (iv) globalization; and (v) socio-cultural
changes leading from a ‘mutual help’ system based on public welfare programs, to a ‘self-
help’ system where unions start taking the role of welfare providers (not receivers). In
turn, Miura (2008) identifies the year of 1995 as the turning point in the Japanese indus-
trial relations, when the Nikkeiren (Japan Federation of Employer’s Association) pushed

for a new Japanese management model, and a new government agency, ‘the deregulation



subcommittee’, was created. Our results show that, from the second half of the 1990s
onwards, the deunionization process has had more influence in the already falling LIS.
All in all, the result of this process along with the emergence of irregular work have given
place to the growing inability of workers to secure wage rates according to the productivity
growth.

The strong link between the labor relations system and the LIS in Japan stems from
its idiosyncratic labor market. This close connection may have been hidden by the fact
that more than 90% of Japanese unions are enterprise unions and the fact that Japan
usually receives a low score on the standard measures of centralization on wage bargain-
ing. However, as shown by Sakamoto (2004), wage settlements are highly coordinated and
have made wage restraint relatively easy. “Japan did not suffer the latter [unemployment)]
because its system of decentralized but coordinated wage determination made it possible
for employers and unions to achieve nationwide diffusion of wage restraint without con-
fronting low-paid workers’ demands for higher or solidaristic wages” [Sakamoto (2004), p.
423]. What our paper uncovers in this context is not only the expression of this restraint
in terms of a lower LIS, but the main channel through which this has taken place: the
overall and progressive change in the system of labor relations which, in our model, is
captured through the variables reflecting the decline in union power and the emergence
of irregular work.

For the unemployment rate the story seems to be more straightforward. Following our
simulations the surge in unemployment can be explained exclusively by the government
intervention in both periods (with the government debt playing a major role). In par-
ticular, during 1997-2002 the joint contribution of this set of variables was slightly more
than 2 p.p., of a total increase in unemployment of exactly 2 p.p. During 2002-2009 the
contribution of government intervention is nearly 2.4 p.p., while the unemployment rate
moved from 5.5% in 2002 to 5.2% 2009. In contrast, the contribution of the labor relations
system for 1997-2002, which was small and negative, and the contribution of the growth
variables, which was small and positive, cancel out each other. This result is repeated in
2002-2009, yet both effects are of a somewhat larger size.

Economic agents in general and policy makers in particular face today the difficult
task of managing an unprecedented situation of falling labor income shares, persistent
unemployment, and a small degree of maneuvering in public decision making. Our results
bring to light the complex interaction of these phenomena and call for a fine-tuning policy
in contrast to the generic policy measures very often recommended in macroeconomic
analyses.

The paper is structured in two main sections. Section 2 presents our data, our multi-
equation macro model for the Japanese economy, and the model diagnosis. Section 3 uses

this model to disentangle the main causes behind the paths recently followed by the labor



income share and the unemployment rate in Japan. Section 4 concludes.

2 A macro model of the Japanese economy

2.1 Data and methodology

We use time-series macro data running from 1970 to 2009 obtained from the following
sources: the OECD Economic Outlook; the Ministry of Finance of Japan; the Statistics
and Information Department of the Minister’s Secretariat at the Ministry of Health,
Labour and Welfare, Japan; the Ministry of Internal Affairs and Communications, Japan;
and the IMF International Financial Statistics (IFS). The definitions of the variables

entering the chosen specifications of the equations are provided in Table 1.

Table 1. Definitions of variables and sources.

Source:

—~
—_
~—|

total employment (log)

n
l total labor force (log) (1)
w : unemployment rate (~ [ — n) (1)
w total real compensation per employee (log) (1)
y : real GDP (log) (1)
pr: real labor productivity (= y —n) (1)
lis : labor income share [= w — (y — n)] (1)
b : social security benefits (% of GDP) (1)
@ direct taxes (% of GDP) (1)
74 . direct taxes on business (% of GDP) (1)
gd :  government debt (% of GDP) (1)
h :  hours worked (per year per employed worker) (1)
k :  real capital stock (log) (1)
z :  working-age population (log) (1)
fi : firms’ long-term indebtedness (= long-term bor;ssvgﬁgs and bonds) (2)
ro : unions, rate of organization <: %) (3)
fa : rate of family workers (as % of workers) (4)
oil : real oil prices, yens per barrel (log) (5)
d*” :  dummy (value 0 up to 1997, 1 afterwards)
w7 usd””
t : time trend
A = difference operator

Sources: (1) OECD, Economic Outlook; (2) Ministry of Finance of Japan; (3) Ministry of Health, Labour and Welfare, Japan;

(4) Labor Force Survey, Historical Data, Ministry of Internal Affairs and Communications, Japan; (5) IMF-IFS.

Regarding the econometric strategy we proceed as follows. First, we estimate each of
the equations individually (we use Eviews and Microfit). Second, we estimate the selected

specifications as a system. The resulting estimated multi-equation structural model is the



one presented in Tables 2 to 5, and is used in the following simulation analysis. Third, we
reparameterize the estimated equations as error correction models (EC' M) to obtain the
cointegrating vectors among the I (1) variables (including standard errors for the long-
run coefficients to check their significance in the long-run). Finally, we estimate these
cointegrating relationships using Johansen’s procedure to check whether the long-run re-
lationships according to Johansen’s method conform with those obtained through the
estimation of the multi-equation structural model. Given that the four estimated equa-
tions include growing variables, this is the right procedure to ensure a correct econometric
outcome.

Although we start from the labor demand and labor force specifications presented in
Agnese and Sala (2009), variations in the data (due to new data points and methodological
changes) lead us to select updated specifications with slight changes in the explanatory
variables (see below). All equations pass the standard battery of misspecification tests,
such as heteroskedasticity (HET) and conditional heteroskedasticity (ARCH) tests; a
Lagrange multiplier test for serial correlation (SC'); Ramsey’s linearity test (LIN); and
the Jarque-Bera test for normality (NOR). The latter is distributed as x?(2), the rest
as x%(1). By means of the Cusum and Cusum? tests we also ensure that the estimated
equations are structurally stable. The best specifications are selected on the basis of the
standard selection criteria (Akaike and Schwarz Bayesian). These selected equations are
then re-estimated as a system by Three-stage least squares (3SLS), so that the estimates
are safe from endogeneity and cross-equation correlation problems.

To decide on the best specification of each equation we follow the Autoregressive Dis-
tributed Lagged (ARDL) or Bounds testing approach, developed in Pesaran and Shin
(1999) and Pesaran et al. (2001). This procedure is helpful for different reasons. First of
all, it yields consistent estimates, both in the short and long-run, irrespective of whether
the underlying regressors are I(1), I(0), or fractionally integrated. This is important
because the pretesting problem in the standard cointegration techniques of determin-
ing the degree of stationarity of the series can be avoided. These standard cointegration
techniques are Johansen’s maximum likelihood method (Johansen, 1991) and the Phillips-
Hansen’s procedure (Phillips and Hansen, 1990). Pesaran and Shin (1999) show that the
ARDL is “directly comparable to the semi-parametric, fully-modified OLS approach of
Phillips and Hansen (1990) to estimation of cointegrating relations”. The second reason
is that the ARDL can be reliably used in small samples to estimate and test hypotheses
on the long-run coefficients. Pesaran and Shin (1999) show that the Phillips and Hansen’s
estimator is outperformed by the ARDL-based estimator, especially when having a rela-
tively small sample period of analysis. They show that using the delta method or Bewley’s
approach, valid standard errors can be computed for the estimated long-run coefficients.

Third, the ARDL yields consistent long-run estimates of the equation parameters under



potential endogeneity of some of the regressors (Harris and Sollis, 2003). It is also impor-
tant to note that the estimated ARDL equations can be reparameterized and expressed
in terms of an EC'M which, on its own, indicates cointegration of the variables in case

the error correction term is negatively signed and significant.

2.2 Estimated equations

Next we present the estimated equations. Tables 2 to 5 show their estimated coefficients
when estimated as a system by 3SLS. Table 6 shows the error correction term correspond-
ing to the reparameterized equations; the implied cointegrating vectors when using the
ARDL and Johansen’s methods; and the likelihood ratio (LR) test checking whether these
vectors conform statistically with one another, so that the long-run relationships between

the growing variables in our model are not spurious.

2.2.1 Employment

The employment equation presents a strong inertia in the firms’ aggregate level of em-
ployment, as shown by its persistence coefficient (0.80). It also presents the expected

negative slope, as indicated by a short-run elasticity of employment with respect to wages

_ —=0.07
~ 1-0.80

real wages would explain an overall reduction of employment by 0.35%.

of -0.07 and a long-run one of -0.35 ( ) These elasticities imply that a 1% rise of

Table 2. Employment equation. 1970-2009.

ent Ny wy pr, k, Tib AT? gd, 1, Al fa, 4
n, = 1.76 080 -—-0.07 0.07r 0.06 —-0.25 032 -—-0.03 —-0.06 1.03 0.15

[0.000]  [0.000] [0.000] [ * ] [0.000] [0.000] [0.000] [0.000] [0.006] [0.000] [0.000]
s.e. = 0.001; LL = 217.95

Structural stability tests (5% signif.):
Cusum: v'; Cusum? : v/
Misspecification tests (5% critical value):

SCIv2(1)]=1.11: LIN[2(1)]=1.04: NOR[Y2(2)]=1.20: HET[v%(1)]=1.13: ARCH[y2(1)]=0.00.
[x*(1)] Sab [x*(1)] 59 X*(2)] 520, [X*(1)] Sl [X*(1)] 890

Note: * restricted coefficient so that the coefficient on W equals the coefficient opr (with the opposite sign).

Since the coefficients associated to the labor productivity and real wages are rather
similar, a Wald test is run to see if they can be restricted to have the same value (and op-
posite sign). We fail to reject this restriction and thus conclude that both coefficients are
statistically equal, suggesting that it is predominantly the LIS what determines employ-

ment. Karanassou and Sala (2010) obtain the same result in a slightly different context,



adding to the robustness of this particular feature for the labor demand in Japan. To-
gether with the labor productivity, the capital stock (k) is yet another important driver
behind the employment decisions made by firms, with short and long-run elasticities of
0.06 and 0.30.

As for the direct taxation on firms’ profits, the variable exerts a negative influence
on employment. The estimated semielasticity indicates that a 1 percentage point (p.p.)
increase in this variable would explain a drop of 0.25 p.p. in employment in the short-run
and 1.25 p.p. in the long-run. About this, Kuttner and Posen (2001) estimate the effects
of fiscal policies for Japan using a structural VAR and find that a tax cut was an effective
measure for stimulating the economy in the 1990s.

The public and private sectors are deeply intertwined in Japan. To account for this we
should consider variables that reflect the intervention of government into the employment
decisions of Japanese firms. On this, Phelps (1994) considers government expenditures
and public debt as relevant determinants of the labor market performance. However, the
direct effect of Keynesian fiscal policy (government expenditures) is not significant here,
so is taken out of the equation. As for the government debt (gd), it comes up with a
negative and significant coefficient that represents the Japanese "burden of the debt" and
the implied opportunity cost for the private sector.* This opportunity cost refers to the
job destruction and jobs that fail to open due to central planning mismanagement (e.g.
the "zombie firms" hypothesis examined in Ahearne and Shinada, 2005, and Caballero et
al., 2008). Short and long-run semi-elasticities are, respectively, -0.03 and -0.15.

Our labor demand equation entertains three additional variables. First, the firms’
indebtedness variable (f7) which, as studied in Ogawa (2003), serves to evaluate the
consequences of financial distress on employment (in particular, Ogawa examines several
channels through which this variable affects the labor demand negatively). Here, our
model produces short and long-run semi-elasticities of -0.06 and -0.30. Second, the change
in the available labor supply for firms (Al), which provides with a source of interactions
between the labor demand and supply (the unemployment rate in the labor force equation
is the other source). This can also be seen as a matching effect, since job matches depend
more on new entrants to the labor force than on its actual level. Accordingly, the more the
new applicants, the greater the number of matches. The value of 1.03 for this coefficient
implies that a 1% rise in Al is fully translated into employment. This variable does not
entail a long-run elasticity of employment with respect to the labor force since it is only
expressed in differences. Finally, since employment is part of the labor income share, we

control for the rate of self-employment work. In particular, we find the family workers

4The government spending and direct taxes on firms are generally in tight relation with the government
debt of countries. However, the steep growth in the latter and its above-than-average extent for Japan
during a great part of the period under analysis have little or nothing to do with the evolution of the
first two variables.

10



segment of self-employees (fa) as the most significant one, with a short-run positive
impact of 0.15 and a long-run one of 0.75.
This equation is an updated version of the one estimated in Agnese and Sala (2009),

where more details are provided. The same applies to the labor force equation.

2.2.2 Labor force

Our labor force equation is very much in line to what is usually found in the literature. The
adjustment coefficient (0.80) reflects the persistence in the households’ behavior regarding
labor supply decisions. Further, as shown by the real wages short and long-run elasticities

of 0.04 and 0.20, the labor force is positively sloped.

Table 3. Labor force equation. 1970-2009.

ent Ly wy Aweg Uy Aug  u®P™  Aro; Arogy 1y Ar,
l, = —065 080 0.04 009 —-097 029 032 —-0.63 0.50 0.11  —0.09
[0.000] [0.000]  [0.000] [0.030] [0.000] [0.045]  [0.000] [0.000] [0.000] (0.000] [0.000]

Art,1 Zt Azt
s.e. =0.003; LL = 188.88 —-0.09 0.20 -0.67

[0.000] [ * ] [0.001]
Structural stability tests (5% signif.):
Cusum: v'; Cusum? : v/
Misspecification tests (5% signif.):

SCIv3(1)]=1.72: LIN[v2(1)]=2.03: NOR[Y?(2)]=0.04: HET[v%(1)]=2.36; ARCH[Y?(1)]=0.07.
x*(1)] 2 x*(1)] 2.5 X*(2)] 0.04; [x*(1)] 2:36; [x*(1)] oo

Note: * restricted coefficient so that the long-run elasticity of l with respect to & is unity.

A discouragement effect is picked up by the coefficient of the unemployment variable
(-0.97), but this is mitigated after 1997, as indicated by the dummy u®" (from 1997
onwards the coefficient of u is -0.65=-0.97+0.32). Apparently, higher unemployment rates
discourage people in their search for new jobs and opportunities, leading to a reduced
sensitiveness of the labor force to the growing unemployment problem. This stabilization
in the participation rate is more pronounced after the East Asian crisis of 1997.

We also introduce the rate of organization of unions as an institutional variable that
might deter individuals from entering the labor market, yet it enters the labor force
equation only in differences. Moreover, higher real interest rates foster labor participation
on account of credit/liquidity constraints in a situation of household indebtedness.

Finally, the working-age population takes account of the important demographic in-
fluences on the Japanese labor market. For our data, and through a Wald test, we cannot
reject the hypothesis of a unit long-run elasticity between labor force and working-age

population. The equation is thus restricted accordingly.
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2.2.3 Real wages

Real wages are determined by standard variables such as labor productivity, unemploy-
ment, direct taxes, social security benefits, and union power. We also control for the
amount of hours worked and the rate of family workers.

The coefficient of the lagged endogenous variable (0.43) is not as large as in the previous
equations of the system, implying that current wage decisions are not as much dependent
on past decisions than employment and participation in the labor market.

As expected, the long-run elasticity of wages with respect to productivity is one im-
plying that all productivity increases are eventually translated into wage increases (the
Wald test could not reject this hypothesis, which was then imposed, and the equation
accordingly reestimated). The unemployment rate exerts the expected negative influence
on wages but enters the equation as a difference, implying that it is not the level, but
the change, what really matters. This is not surprising for a country which is historically

characterized by low levels of unemployment.

Table 4. Real wage equation. 1970-2009.

ent wiy Awg_y pr,  Apr,_; Awy 74 by rog  Aro, hy
w, = 2.09 043 —-0.19 0.5 —0.19 -0.84 0.58 0.44 20 —-1.84 —-0.38
[0.032]  [0.000]  [0.029] [ *] [0.026] [0.037]  [0.002] [0.008] [0.000]  [0.000] [0.007]

Ja,_y
s.e. = 0.006; LL = 152.52 —0.49
[0.114]

Structural stability tests (5% signif.):
Cusum: v'; Cusum? : v/
Misspecification tests (5% signif.):

2 _ . 2 _ . 2 _ . 2 _ . 2 _
SCI*(1)}=0.30; LIND®(1)}=0.62: NORI*(2)]=1.46 : HET[\*(1)}=1.73; ARCH[*(1)}=0.05.

Note: * restricted coefficient so that the long-run elasticity of U with respect to pT is unity.

As for the labor market institutions —or wage-push factors— it is important to stop
on their definitions. First, the direct taxes are defined as % of GDP. Second, as Fitoussi
et al. (2001) we use the social security benefits, which are a wider measure of the often
used unemployment benefits. This allows us to control for the fact that the Japanese
“oovernment facilitates wage restraint by providing workers with welfare benefits that
serve as the social wage, and also by socializing the risks of unemployment with public
unemployment and unemployment benefits” [Sakamoto (2004), p. 441]. Third, to proxy
the power of unions there is (i) the measure constructed by Fuess (2001), which is the
share of the actual raise in wages over the raise demanded by unions; and (ii) the rate

of organization, defined as the ratio between membership and total employees. Even
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though Fuess’s (2001) measure is an interesting proxy, it covers the span 1960-1999,
making it unfitting for our study. Nevertheless, in view of the dominant role exerted by
the rate of organization in explaining the LIS movements, we hold Fuess conclusion that
there is a misleading preconception arguing that “labor unions in Japan are relatively
docile, meekly submitting to managerial objectives” [Fuess (2001), p. 12]. Regarding the
estimated coefficients of direct taxes, benefits, and union power, all show the expected
positive sign short-run semi-elasticities; these are, respectively, 0.58, 0.44 and 2.0.
Finally, the amount of hours worked and the rate of family workers allow us to control
for the influence of these two specific features of the Japanese economy. It is one of the
economies where the amount of hours worked has decreased the most since the 1960s in
parallel with the reduction of the traditionally high rate of self-employment. As explained
below in detail, these two variables help us to capture the emergence of irregular work,
for which we do not have enough long time series, and its negative impact on wages in

Japan.

2.2.4 Output

More than aiming at the estimation of the Japanese aggregate production function, our
target is to obtain a reasonable characterization of the determinants of output. First of
all, because the capital stock series provided by the OECD Economic Outlook do not
consider residential capital stock. Second, because we lack an appropriate global series
for energy consumption or, on its absence, on energy prices, which we have proxied by the
real oil price. Finally, because we follow the common practice of capturing technological

change through a linear time-trend.

Table 5. Output equation. 1970-2009.

ent Y ng Any ky 0il; t
vy = 3.05 056 034 246 0.16 —-0.01 0.28

[0.118]  [0.000] [0.114] [0.000] [0.000]  [0.046]  [0.006]
s.e.=0.013; LL = 119.80

Structural stability tests (5% signif.):
Cusum: v'; Cusum? : v/
Misspecification tests (5% signif.):

SCIv2(1)]=0.22: LIN[v2(1)]=0.04: NOR[Y2(2)]=0.07: HET[v2(1)]=2.50; ARCH[y2(1)]=
[x*(1)] 0.22; [x*(1)] 0.04; [X*(2)] 0.07; [*(1)] 2.50; [X*(1)]

0.02.
[0.880]

Note: * restricted coefficient so that the constant returns to scale hypothesis holds.

With these caveats in mind we regress the real output on the two standard production

factors, capital and labor, the oil prices, and a linear trend. We find the coefficient of
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labor (0.34) to be about twice the one on capital stock (0.16), and a long-run elasticity of
substitution higher than one resulting from the addition of the two long-run coefficients
on the production factors being, respectively, 0.77 (: 12‘3‘;6) and 0.36 (: 19'01%6). Oil
prices exert the expected negative influence on output, while the effect of technological

progress is estimated to be 0.28 in the short-run and 0.64 in the long-run.

Summing up, we obtain a good approximation of the output through its standard
determinants and we value the fact that this allows us to endogenize y and obtain the
full picture to study the different components of the LIS (recall its definition in Table 1
as w — (y —n)). Irrespective of the form taken by the production function, it is useful
to note that, from a theoretical point of view, a situation of imperfect competition in the
product market is enough for the emergence of a time-varying LIS (for a discussion on

these issues see Raurich et al. 2010).

2.3 Model diagnosis

To further check the validity of the estimated model we perform two controls. First, we
test validity of the long-run relationships implied by our estimated cointegrating vectors by
contrasting whether they conform with those that would be obtained following Johansen’s
procedure. Second, we check whether our model allows us to track the actual trajectories
of the endogenous variables.

Regarding Johansen’s procedure, the maximal eigenvalue and trace statistics indicate
that the variables involved in the equations are cointegrated. We thus estimate a VAR
featuring the main characteristics of the estimated equations (in terms of variables, lag
order, sample period, and inclusion, or not, of trends) and obtain the cointegrating vec-
tors (CVs) for the four equations in the model. Table 6 shows these CVs resulting from
the ARDL estimated specifications, and those obtained through Johansen’s method.” A
likelihood ratio (LR) test, distributed as a x* (¢) where ¢ is the number of restrictions,
restricts Johansen’s CVs to take the corresponding ARDL values. Since none of these re-
strictions can be rejected at conventional critical values, it is confirmed that our estimates
deliver the correct long-run relationships between the growing variables. Note, also, that
the ECM coefficients turn out negative and significant in all cases, thereby providing an

extra indication of cointegration.

>These tests are conducted using the restricted estimates of all equations taken from their individual
regressions, so they are not exactly the same as the long-run coefficients that would be drawn from the
joint estimation (Tables 2 to 5). Note, also, that underlying this table there is sizable information (on the
unit root tests and the whole cointegration analysis using Johansen’s method), which is available upon
request.
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Table 6. Validity of the long-run relationships.

ARDL Johansen LR test
ecmy_q cVv r cVv
[LD] (n k) (n k)
—0.20 (1030) 1 (1 028) 0.02
[0.000] [0.890]
[LF] I w oz ) (1 w z )
-020 (1020 1) 1 (1 001 1.04) 2.37
[0.000] [0.306]
(W S] (w pr h) (w pr h)
-057 (1 1 =067 ) 1 (1 077 —1.91 ) 3.82
[0.000] [0.148]
[PF] (y n k) (y n k)
—044 (1 034 016) 1 (1 014 0.99) 1.71
[0.000] [0.424]

Notes: C'V = cointegrating vector; r = number of C'V's; p-values in parentheses;
5% critical values for the LR test: x*(1) = 3.84; x*(3) = 7.82;

LD is labor demand, LF is labor force; WS is wage-setting; PF' is production function.

The second control consists in checking that the model delivers accurate fitted values.
As shown in Figure 2, our four-equation model tracks the actual evolution of the LIS and
the unemployment rate at a close range. Note that the unemployment rate is generated
as (I — n¢) % 100, while the LIS is computed as explw; — (y: — n¢)] * 100. In this way,

the presented fitted values reflect all the endogenous variables in the model and their

interactions, and are representative of the overall fit of the model.

Figure 2. Actual and fitted values.
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3 The driving forces of the labor share and the un-

employment rate

We use the estimated macro model to compute the dynamic contributions of all the
exogenous variables to the changes in two of the endogenous variables: the labor income
share and the unemployment rate. The dynamic contribution gives us an idea of the extent
to which the evolution of a particular variable (or more than one) might have affected the
trajectory of an endogenous variable of interest in a selected period of analysis. We use
our model to simulate two different scenarios: in the first one the exogenous variable takes
its actual values, while in the second the variable is fixed at the beginning of the period.
Because these two simulations only differ in one respect —the trajectory of the selected
exogenous variable—, the comparison of the two predictions concerning the endogenous
variable will give us information about the influence of that particular trajectory. And
given that this contribution is obtained from a dynamic simulation on our selected period,
which also takes into account all lagged and spillover effects contained in the model, its
outcome is often referred to as dynamic contribution.b

To illustrate how relevant a contribution is, we plot the actual trajectory of the en-
dogenous variable along the simulated one, had each exogenous variable under scrutiny
remained fixed at its beginning-of-the-period value. Figure 3 shows the results for all
exogenous variables taken together and Figures 4 to 7 show their individual contribu-
tions. We distinguish two significant periods: (i) the post-1997 Asian crisis years, going
from 1997 —when the unemployment rate was 3.5%— to 2002 —when it reached a historical
maximum of 5.5%—; and (ii) the "half-way" recovery and subsequent global crisis, going
from 2002 up to 2009 —the unemployment rate fell to 3.9% in 2007 right before the break
of the global financial crisis, just to get back to 5.2% in 2009. Simply put, running the
simulations on these two periods will require for us to ‘fix’ the economy at 1997 and 2002,
respectively (the patterns of the exogenous variables along with their fixed values at the
beginning of each simulation period are shown in Appendix A).” Notice that the actual
and simulated values of the LIS and the unemployment rate are directly retrieved from
our empirical system as (I; — n;) * 100 and exp[w; — (y; — n¢)] * 100.

Our first exercise fixes all exogenous variables at their 1997 values. Had these remained
at the levels found right before the outbreak of the Asian crisis, then the LIS would have
stayed roughly constant, going from 64.8% in 1997 to 65.3% in 2002 (Figure 3a). Instead,
its actual trajectory went down to 61.8% in 2002. The 3.5 p.p. difference between these
end-of-period values (the simulated 65.3% and the actual 61.8%) is the joint impact on

the LIS of the trajectories followed by the exogenous variables. The comparison with the

0Karanassou and Sala (2009) provide the analytical development of such analysis.
"Note that for stationary variables it is the level that is fixed, while for variables integrated of order
1 is the growth rate (this is the case of k, h, and 2).
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actual 3 p.p. fall (from 64.8% to 61.3%) reflects the high degree of accuracy of the model’s
predictions regarding the evolution of the LIS in these years. The same can be said of the
unemployment rate, on which our model predicts that it would have remained unchanged
had all the exogenous variables been held at their 1997 values (Figure 3b).

Our second exercise fixes the values of the exogenous at 2002. Here we find again that
the LIS trajectory would have been very similar in 2009 to what it was in 2002, provided
the economic conditions had been the same. However, the LIS fell from 61.8% to 59.6%
(Figure 3c). On the other side, unemployment experienced a mild recovery which lasted to
2007 —when the unemployment rate dropped to 3.9%—, just to go back to previous levels at
the end of the period. Contrary to this, our model predicts a much lower unemployment
rate at 3.1% in 2009 if the conditions had remained as in 2002. Unfortunately, this was
not the case and the unemployment rate peaked again at 5.2% (Figure 3d).

Figure 3. Joint dynamic contributions.
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66 5.6 4

Simulated (allexogenous

keptattheir 1997 values)
o5 N 5.2 S 5%

| \\ 65.3%
64.8%

N 4.8

64 \ Actualtrajectory
Actual trajectory 4.4 /
63 / .
4.0 Simulated .(allexo enous
keptattheir 1997 values)
” 61890 364, N 3.3%
’ 3.5% \\
61 , 3.2 .
1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002
c.Laborincome share, 2002-2009 d.Unemploymentrate, 2002-2009

62 5.6

S

k

imulated (all exogenous [~ —
eptattheir 2002 values; / 5.2
61 \ P ) 5.5% 5.2%
61.8% / 61.6% a8
’ \ .
60 \\\Actual trajectory

\ N 4.4
— \
5 \ 4.0 \\,/
Actual trajector

59.6% 3.6

58 Simulated(illexogenous\
\/ 32 kept attheir2002 values) \
: N\ 3:1%

57 : 2.8 \/,
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009

3.1 1997-2002

The model has thirteen exogenous variables, some of which have little influence on the
evolution of the LIS and unemployment rate. Omitting these, Figures 4 and 5 go over

the individual contributions to the changes in the two endogenous variables during the
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period 1997-2002.%

Regarding the LIS analysis we observe several related phenomena. Union membership
fell steadily from 22.6% to 20.2%. This more than 2 p.p. drop was the major source
underlying the declining path of the LIS during those years. Had union membership not
decreased at all, the LIS would have remained without change (Figure 4c¢). In other words,
the fall in union membership has contributed to reduce the LIS by around 2.7 p.p.

An auxiliary simulation including the previous years of the lost decade (not shown
here) proves the importance of this variable especially during the second part of the
1990s. This may be reflecting the ability of unions to initially cope with the adverse
situation brought by the 1990s (Benson and Debroux, 2000) and the aggravated position
of unions from 1995 onwards, as described by Miura (2008). In a context of weaker
unions, among other things, managers respond to the economic downturn by “shifting
the key wage criteria from age to seniority; and by introducing an increasingly dominant
skill component into wage composition” [Benson and Debroux (2000), p. 114]. In any
case, the reduction in the LIS, which would be surmountable in an expansionary context,
worsens as a problem when the economy grinds to a halt like Japan during the 1990s.’

The pivotal role of union strength in explaining the evolution of the LIS is consistent
with its traditional ability to increase labor income. According to Fuess (2001), trade
unions in Japan have consistently “been able to secure its pay demands more than halfway.
Furthermore, company unions have been quite willing to press for aggressive pay hikes.
Frequently, unions accelerated demands from the previous year and were able to realize
increased bargaining leverage” [Fuess (2001), p. 12]. In this context, the progressive
deunionization witnessed in the last decades may be seen as a critical factor deterring
this ability. A growing percentage of company unions are now becoming weaker as they
are progressively endorsed by a smaller share of the firm manpower. At the aggregate
level, being this a structural phenomenon, it leads to a continuous fall in the LIS.

This important result is a reflection of the overall change experienced by Japan in
the labor relations system during the past recent decades.!® Among other factors which
have helped in delivering such a change we must be explicit about two: first, the fall of
total hours worked per worker, which is a result of the higher degree of irregular work
(mainly part-timers and temporary —arbeit—); and second, the drop in the rate of family
workers, which is one of the two main components of the Japanese self-employment rate.
The pronounced decline in both these variables is a characteristic of the whole sample
(1970-2009).

8In particular, the figures corresponding to the individual contributions of the real interest rate, oil
prices, firms’ indebtedness, and working-age population have been omitted.

In the aftermath of the East Asian crisis of 1997, Japan’s GDP growth was negative for two consec-
utive years (1998 and 1999) for the first time in more than twenty years.

0Different appraisals of this process are provided in Akimoto and Sonoda (2009), Benson and Debroux
(2000), Miura (2008), Sakamoto (2004), Sekiguchi (2005), and Takeshi (2001).
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Figure 4. Dynamic contributions to the labor income share trajectory, 1997-2002.
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had the amount of working hours evolved at the same rate as in 1997, the LIS would
have been 1.1. p.p. higher (Figure 4e). That is, an abrupt fall of the hours worked at a
(simulated) 1.5% annual rate (Figure Ae, Appendix) would have resulted in a higher level
of the LIS. As noted before, this is an expression of the increase in irregular employment,
by which less hours worked would bring real wages down and create employment. In
terms of the LIS —[w — (y — n)]- the net effect of these counterbalancing forces needs to
be empirically assessed. We find that in response of working hours falling at a smaller
rate, the LIS was smaller than it would have been otherwise. The contribution of the rate
of family workers is not that important, and only amounts to 0.3 p.p. (Figure 4d). It can
be argued that the drop in this variable has brought the self-employed workers into the
ranks of wage-earners, so pushing up the LIS.

At the time the structural change on the labor market took place, the Japanese gov-
ernment put into effect two important measures: a gradual yet sharp increase of social
security benefits and a reduction in direct tax rates. These effects contributed, respec-
tively, with 0.9 and -1.0 p.p. to the change in the LIS during 1997-2002 (Figures 4a and
4b), and should be interpreted as two balancing entries, notwithstanding the resulting
imbalance in terms of public accounts and possible debt effects. Notice that the contribu-
tion of the government debt is rather small and stands at 0.3 p.p. (Figure 4f). Its scarce
relevance, however, is in stark contrast with its major role in accounting for the change
in unemployment, as shown below.

In sum, higher social benefits as well as tax hikes tend to raise the LIS due to their
redistributive effects.!! Do remember that the objective of this simulation is to explain
what the final scenario would have been if one of the explanatory variables had remained
fixed at the 1997 value. We are not necessarily favoring a ‘higher benefits and tax’ policy
by the Japanese government. The unemployment effects should be pondered on as well.

Other less important effects deserve to be commented too. The deceleration in capital
accumulation had an expected upward influence on the labor share of almost 0.4 p.p.
(Figure 4g). Accompanying this effect, the time trend, which is a measure representative
of the technological change, contributed with a 0.5 p.p. reduction (Figure 4h). It should
be stated that the exact counterbalancing effect of capital accumulation and technology is
a particular feature of the lost decade. Although the existence of this trade-off is an inter-
esting feature of our analysis, further research should aim at endogenizing technological
change. Existing literature (Bental and Demouguin, 2010; Bentolila and Saint-Paul, 2003,
for example) explains that the labor share may shift in response to changes in total factor
productivity and the labour-capital ratio, which are driven by technological progress and

the relative price of each production factor. Consequently, this relative price is directly

'When discussing the role played by the welfare regime in Japan in relation to the macroeconomic
policy and wage coordination, Sakamoto (2004) argues that the government can be seen as the source for
wage restraints in providing with welfare benefits that serve as some form of social wages.
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affected by product and labour market policies.!?

In the context of this variety of factors, which are indeed featured in our model,
our finding needs to be understood as the short- and medium-run consequence of the
deceleration in capital stock growth. In the long-run, and as a consequence of technological
progress, returns to capital tend to increase and, thereby, raise the share of capital income.
Hence, in seeking to maintain competitiveness, the product and labour market policies
generally undertaken by governments have tended to weaken the bargaining position of
labor vis-a-vis the firms.

Moving on to the study of the contributions to the unemployment rate, we must first
note that the results presented here ought to be seen as an extension of those found in
Agnese and Sala (2009). Our present analysis, however, augments the previous model
by introducing the wage-setting and output equations as made explicit in the previous
sections. Another difference is in the period of analysis: while the current analysis is
focused on the post Asian crisis era (1997-2009), it was only the 1990s that we examined
before. As the story is consistent with what we had previously found, we will only review
the main conclusions.

The major cause behind the surge in unemployment during 1997-2002 is to be found in
the ever-increasing government debt. The individual contribution, which even surpasses
the actual change in the unemployment rate, amounts to 2.5 p.p. (Figure 5f). Of course,
the Japanese government has been deeply intertwined with the private sector since the
postwar era, and the distorting effects cannot be dismissed all too easily.?® The so-
called "zombie firms" hypothesis (Ahearne and Shinada, 2005; Caballero et al., 2008) has
usually been put forth to understand the relation between the Japanese government, the
banking system and its borrowers. It suggests that inefficient insolvent borrowers (the
"zombies") have benefited from poor banking practices and, thus, have been allowed to
keep on functioning to the disadvantage of more productive firms which could not access
the much needed credit. This is permitted and even encouraged by aggressive bail-out
policies, which prevent those inefficient firms to go down and the resources to go to other
more productive endeavors.

Another important driver of the unemployment rate was the declining path of capital
accumulation. Had this rate remained at its 1997 value, unemployment would have been
0.5 p.p. lower (Figure 5g). On the contrary, technological change has contributed with a
0.1 reduction in the unemployment rate (Figure 5h).

The effects of government intervention can be seen from the individual contributions of
both the social security benefits and direct taxes. The increase of benefits has contributed

with 0.2 p.p. while the tax cuts has ameliorated the unemployment rate by 0.6 p.p.

12The extent to which these changes affect factor productivity and the labour-capital ratio crucially
depends on the elasticity of substitution between labour and capital (see Raurich et al. 2010).
13 A parallelism can be traced to the current situation in the Euro area.
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(Figures ba and 5b).

Figure 5. Dynamic contributions to the unemployment rate trajectory, 1997-2002.
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Moreover, the weakening of union power along these years contributed with a reduction
of 0.4 p.p. in unemployment (Figure 5c). In general, deunionization allows for more
competition and enhances labor market adjustments. But deunionization has yet another
consequence as seen above, it can lead to a smaller share of the GDP being allotted to
workers.

Finally, the contributions of both the number of hours worked and the rate of family

workers are rather small (Figures 5d and 5e), and cancel out each other in the aggregate.

3.2 2002-2009

Our second set of simulations deals with the "half-way" recovery experienced by the
Japanese economy and the falling back to similar maximums in the unemployment rate
during 2009.

Deunionization is, again, and by large, the strongest force behind the changes in the
LIS. In this second period union membership went further down, from 20.2% in 2002 to
18.5% in 2009 (Figure Ac in the Appendix) and its contribution attained -4.2 p.p. (Figure
6¢).!* Some channels through which the decline in union power has translated into a lower
LIS are the losing influence of Shunto and the changes in corporate management strategies.
Between 1998 and 2006 the wage level negotiated at the spring offensive declined (Miura,
2008) and the spring offensive itself has by now collapsed. There has been also a growing
gap between the salaries of employees and directors, at the same time that dividends have
rapidly risen and shareholders have increased their share of profits.

All these changes seem to confirm Takeshi’s (2001) prediction on the increasingly
weakened position of unions: “Although long-term stable employment practices are not
likely to be changed drastically in the foreseeable future, it is highly likely that the se-
niority system will be further eroded, wage differentials will widen, terms of employment
and working conditions will become individual-specific, and remuneration systems will be
diversified. However, labor unions are falling to find ways of coping with these prospects,
and are continuing to lose influence” [Takeshi (2001), p. 225]. Our paper unveils the
consequences of these recent developments on the continued fall in the LIS, even when
the economy showed some indications of slow recovery.

On top of these developments, there is a larger segment of irregular workers (part-
time, temporary, and contract workers) with the particularity that “non-regular workers
usually suffer from poor working conditions and are left unprotected and outside of the
union organizations” [Sekiguchi, (2005), p. 99]. Sakamoto (2004) also remarks that low-

paid irregular workers have lacked the proper channels of influence to effectively make

lHowever, the contribution through time is almost the same as before. Recall that during the 6-year
period of 1997 through 2002 the contribution of labor unions was -2.7 p.p. (or -0.45 p.p. per year),
whereas in the 8-year period of 2002 through 2009 it was -4.2 p.p. (or 0.53 p.p. per year).
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high wage demands. Thus, not only are unions losing their strength, but now a larger

segment of the labor market is beyond their covering umbrella.

Figure 6. Dynamic contributions to the labor share trajectory, 2002-2009.

a. Social security benefits b. Direct tax rates
62
61
61.8%
® Actual trajectory 59.6%

\‘ 59.6%

59 \
Actual trajectory / /
99 1 —simulated (social security / = /
benefits as % of GDP kept
P \ / / Simulated (direct tax rates \ 49.0%
7/ /

at their 2002 values)

58.8%

58 57 as % of GDP kept at their
V 2002 values) ¥
57 T 1 5 T 1
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009
c. Union membership d. Rate of family workers
64 | | 62

& Simuléted (union meni]bership / \

as % of employees kept
. 61 X
2 161.8% at its 2002 value) /éS% 61.8% \
/ 60
61 N // \\ / 59.6%
\ —

60 5 Actual trajectory /
59 N\ Simulated (family workers /

0,
= Actualtrajecto y\ /66% 58 Ie:z Eggév\\,/:l kee)rs kept at \ / 58.9%
N \

57 . 57
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009
e. Hours worked f. Government debt
62 62
61 61 ~
61.8% 61.8%
Simulated (growth rate of hours
60 \worked kept at jts 2002 value) 60 59.9%
- 59.7% Actual trajectory
— \\
50 \ // 59 \\‘\ /
Actual trajector)\// 59.6% Simulated (government \ / 59.6%
58 58 debt-as%-of GDP-kept
\/ at its 2002 value) \/

57 . 57 .
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009
g. Capital stock h. Technology

62
61
61.8%
Simulated (time trend
60 kept at its 2002 value) 60.1%,
\ 59.6%
\
~——\ Actual trajectory / \\ /
59 / , 59 /
/ / Actual trajectory \ / 59.6%
58 /59.1% 58

Simulated (growth rate of \// \/
value)

capital stock kept at its 2002
57 ; . 57
2002 2003 2004 2005 2006 2007 2008 2009 2002 2003 2004 2005 2006 2007 2008 2009

24



It is also interesting to see the inverse relative incidence of working hours and the rate
of family workers which, together with deunionization, are central features of the changes
in the Japanese labor relations system. The contribution of the rate of family workers
is now around 0.7 p.p. (Figure 6d), notably larger than before due to the uninterrupted
fall in this variable. In contrast, the contribution of working hours is rather unimportant:
-0.10 p.p. (Figure 6e). This is the net outcome of their evolution during the initial years of
this period, in which hours went sharply down, and the subsequent increase in 2008-2009
(Figure Ae, Appendix).

In the years that followed the maximum of the unemployment rate (5.5% in 2002) the
social benefits paid by government kept on rising. This led to a contribution to the LIS
of 0.8 p.p. (Figure 6a). It is a fact well known that the Japanese economy is historically
unfamiliar with the levels of unemployment experienced during the past fifteen years,
and that the government has attempted to tackle the issue by way of an expansion of its
welfare provisions is clearly evident. Along with that, it too has attempted to boost the
economy by cutting tax rates, yet the drop of (direct) taxes was not that impressive for
the period considered on this second simulation. In fact, for some years taxes began to
surge, and were above the simulated value for most years (see Figure Ab in the Appendix).
Accordingly, the final contribution is this time positive, 0.6 p.p. (Figure 6b).

The continued plummeting of the growth rate of the capital stock, reaching even
negative values during 2008-09 (Figure Ag of the Appendix), allowed a contribution of
0.5 p.p. on the LIS (Figure 6g). On the other hand, the time trend behaved in the
opposite direction with a contribution of -0.5 p.p. (Figure 6h).

Let us now take a look at the contributions to the unemployment rate. Once more, the
massive and escalating government debt contributes the most with 1.3 p.p. (Figure 7f),
yet this magnitude is less important than before. The main offsetting force this time is the
weakening of union strength, which contributed with a reduction in the unemployment
rate of 1.2 p.p. (Figure 7¢). In contrast, the drop in the rate of family workers contributed
significantly, with 0.5 p.p. (Figure 7d), while the trajectory of working hours had a
negligible influence on unemployment.

Beyond the debt problem, the direct intervention by government is also captured by
the social benefits and direct taxes. Both variables have had harming effects on unem-
ployment, contributing with 0.1 and 0.8 p.p. respectively (Figures 7a and 7b). This is
the outcome of their rise for most of the 2002-2009 period (Figure Ab).

The non-stop fall of capital accumulation, a major source of the lost decade for many
along with very low productivity rates (see Hayashi and Prescott, 2002, for example), has
again a strong impact on the labor market. It contributes to a rise of 0.8 p.p. in the
unemployment rate (as seen in Figure 7g). Lastly, technology has no relevant effect this
time (Figure 7h).
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Figure 7. Dynamic contributions to the unemployment rate trajectory, 2002-2009.
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4 Conclusions

We have estimated a multi-equation macro model of the Japanese economy featuring a
labor demand, labor force, wage-setting, and output equations. This model has allowed
us to approximate the actual pattern of the LIS and the unemployment rate in recent
years. One important feature of our analysis is that we incorporate self-employment and
irregular work, as to account for the important changes that have taken place within the
labor relations system in Japan during the past few decades.

The crucial feature of our approximation is that it places us in a convenient position
to conduct the analysis of the determinants of the LIS and the unemployment rate from a
disaggregated perspective. The fact that the estimated model is able to provide a faithful
replication of the trajectory of the endogenous variables supports the reliability of our
findings. Furthermore, our set of exogenous variables have a large explanatory power
and provide almost full account of the changes recently experienced by the LIS and the
unemployment rate.

In this context, we have uncovered a strong relationship between the change in the
labor relations system —mainly by way of the continuous process of deunionization and
the emergence of irregular work— and the structural fall experienced by the LIS. With the
falling productivity growth rates observed in Japan, these phenomena have allowed for the
downward adjustment of real wages that have eventually led to the drop in the LIS. Even
though this is somehow offset by such public policies as higher social benefits and taxes, the
government intervention is, on its own, what explains the total hike in the unemployment
rate and its rebound effect seen on very recent times. Beyond the easing effect the
government intervention has had on the fall of the LIS, especially during 2002-2009, its
harming effects on unemployment should not be easily dismissed. The government debt,
in particular, should be seen as a serious distorting feature of an economy that has been

for long trapped in a lost decade.
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