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1. Introduction
In order for a national economy to overcome international competition and keep on
growing, it is necessary that labor shifts toward high productivity sectors and capital
moves toward sectors with high profit margins, thus attaining ceaseless structural
changes. It is argued, however, that labor and capital were trapped in low productivity
sectors in Japan during the 1990s and after.
This paper examines how efficiently production factors have been allocated between the
Japanese industrial sectors using medium and long term sectoral data. An analytical
framework is presented in section 2. Section 3 applies this framework to the labor
market with a focus on relations between changes in the number of workers and labor
productivity by sector. Effects of regulations on market performances are also analyzed.
In section 4, relations between sectoral allocation of fixed assets and the return on

assets (ROA) are analyzed in a similar framework. Section 5 concludes.

2. Analytical framework
I assume the following CES production function with homogeneity of degree 1 for each
industrial sector.
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where Y is production, K is capital stock, and L is labor measure in terms of total
wage paid. Subscript | denotes industrial sectors. Substitution elasticity is
o, =1/(1+ p,), and marginal products of capital and labor, respectively, are
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| also assume that, in an equilibrium, marginal products are equalized between sectors,
and what we observe is a partial adjustment process toward the equilibrium. If so, we

can assume the following process between periods t and t+1.
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U and u above are the median marginal products of capital and labor through all

sectors and assumed to be constant. Substituting (1) and (2) into (3) and (4),
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where Z|'<,i =0 [+ p1), 9|I<,i =0 I+ p1), ZL,i =0, 1A+ p;), ‘9|‘_,i =0, 1A+ p;).

Equations (5) and (6) show that changes in capital and labor depend on those in
production and marginal products. Marginal products are related to productivity by (1)
and (2).

3. Sectoral allocation of labor

| first examine relations between the number of employees and marginal product of
labor by sector. Unit labor cost! is used as a measure of labor productivity in wage unit.
All data are from Annual Report on System of National Accounts (Cabinet Office). Data
from 1955 to 1998 are based on 68 SNA, and those from 1990 to 2000 are based on 93
SNA. This difference is not important because these data are converted into rates of
change during five-year periods.

The entire period of 1960 to 2000 is divided into 8 five-year periods, and the industry is
broken down into 19 sectors2. The data are pooled, and the following equation is
estimated for the entire periods and 6 sub-periods.

EMP=a+ f-ULC + y-OUTPUT @
where EMPand OUTPUT are rates of changes in employees and real output (first
order difference in logarithm) in five-year periods (1960-65,1965-70,----), ULC is unit
labor cost in the first year of each period, which is divided (in order to normalize for
large differences between sectors) by its value five years before.

The presence of regulations on entry, exit and pricing may undermine ability of the



labor market to efficiently allocate the total labor between sectors. | introduce a dummy
variable representing scope and intensity of regulations,D. D is set at the number of
government committee reports in which a need for deregulation has been pointed out.
Since the finance and insurance sector, for instance, has been picked up as an industry
where deregulation is required by all of the three committees in Annex Table, D for
the sector is 3. Equation (7) is extended as,

EMP=a + (S, + S, - D)ULC + y - OUTPUT (8)
Tables 1 and 2 show the estimation results of (7) and (8). As is shown in Table 1, a
negative effect of higher unit labor cost on increase in employment is significant. This is
more pronounced in the first 20 years (1960-80). In the second 20-year period, however,
significance is lost. In the 1990s, the sign of the parameter on ULC is reversed. These
results suggest that in the era of rapid growth and structural adjustment of the 1960s
and 1970s, changes in productivity dictated labor allocation between industrial sectors

in Japan. In and after the 1980s, however, the Japanese labor market performed

differently.

Table 1 Estimation Fesults of Equation (72
period 1960-2000 1960-1930 1960-1970 1970-1980
gample no. 1562 16 38 38
constant 011a0 2460 017149 209z 01839 1.68 02225 249
LG -0.1151 —2.79 [ -0.1736 -339 | -0.1339 -1.64 | -02332 -2 57
QUTPUT [.2736 245 0.2801 661 .2090 206 [.3266 306
adjusted = 0.3919 04125 01247 017549
F statistic 497 273 3.6 449
perind 1980-2000 1980-1990 1990-2000
gample no. [ 38 aa
constant -0.0410 -0.52 -0.0650 -0.63 0.0363 0.30
L 00334 047 0.0347 035 -0.023 -0.21
QUTPUT 03581 .34 0.3874 405 0.4766 3.9
adjusted = 0.2693 nzmz nz7za
F statiztic 14.8 8.2 7.9

(note)in the middle row, estimated parameters are on the left, and £ walues are on the Hght.




Table 2 Estimation Fesuls of Equation 2

petind 1960-2000 1960-1930 1960-19710 1970-1930
gample no. 1562 16 38 38
conztant 01047 2.1 0.1493 2h8 01653 1.44 01654 1.88
LG -01126 -276 | 01717 -346 | -013A -1.61 -01948 234
D+ UL no1ve 215 0.0272 238 00123 a0 00374 2o
CUTPUT 02701 943 0.2865 G.a8 0.2248 213 02736 278
adjusted B2 0.4064 04483 01084 03206

F statistic 35.5 21.3 268 6.8

petiod 1930-2000 1930-19a0 1990-2000

zample no. K] 38 38

constant -00423 -064 | -0.0839 -0A1 0.0368 nao

LG no327 n45 0.0348 035 | -0.0222 -0.20

D= UL 00045 037y | -0.003 -019 [ -0.0005 -0.03

CUTPUT 03508 4848 0.3910 396 0.4786 328

adjusted = 0.2605 02608 02515

F statistic a8 b4 5.1

fnoten the middle rom, estimated parameters are on the left, and t walues are on the rght.

Table 2 shows that the regulation dummy is significant. The parameter on ULC is
estimated at -0.1126. In the case of a sector for which D =3, this parameter reduces to
-0.0591. This suggests that the speed of adjustment based on unit labor cost was almost
half in heavily regulated sectors. The absolute values of the parameters are large in the
estimation results for the 70s, which include the period of industrial adjustment after
the oil shocks, implying that there was intensive reallocation of labor based on
productivity. The speed of reallocation, however, varied substantially between sectors

due to differences in intensity of regulation.

4. Sectoral allocation of capital stock
Next | turn to allocation of capital stock between sectors. Net fixed asset by sector at
current prices compiled by Japan Center for Economic Research, and operating surplus
in SNA are used. Data are available for the 1970-2000 period, which is divided into 6
five-year sub-periods. Letting ASSET and OUTPUT — N be first-order differences in
logarithm of net fixed asset and output in current prices, respectively, and ROA be the
ratio of operating surplus to net fixed asset in the first year of each five-year sub-period,
the following equation is estimated.
ASSET =a + - ROA+ y-OUTPUT - N 9)
An extended version including the regulation dummy is also estimated.
ASSET =a + (B, + B, - D)ROA+ y - OUTPUT — N
Table 3 shows that,
OUTPUT - N are significant, and capital stock of high-ROA sectors tended to grow

(10)

for the entire period, parameters on both ROA and

faster. Results for 3 sub-periods suggest that, while parameters obtained for the 1970s



are positive and significant, those for the 1980s lose significance. In the 1990s,
parameters turn to negative, albeit insignificant.

Table 4 shows that inclusion of the dummy variable improves fitness and reliability. The
parameter on the regulation dummy for the entire period is negative implying that
regulations disturbed resource allocation by market forces. Since the parameter on the
regulation dummy is about one third of that on ROA in absolute terms, effects of ROA
on capital allocation are almost canceled for the sectors with D =3, such as ‘finance and
insurance’ and ‘transportation and communication’. Estimation results for 3 sub-periods
are also improved. Parameter on the regulation dummy is negative and significant at
the 10 % level for the 1980s and the 1990s.

Table 3 Estimation Fesults of Equation (@3

petiod 1970-2000 1970-1930 1930-1990 1990-2000
gample no. 114 a8 a4 38
constant 01043 2.10 02474 1.47 02584 5.01 011 6,72
ROA 06604 6.30 07268 472 0.0908 044 | -00424 -0.48
OUTPUT-HN 07a7 0.33 06452 2.38 03225 2m 02652 300
adjzted 2 06730 04674 02003 01663
F statistic 1205 17.2 0.6 47
(note ) In the middle row, estimated parameters are on the left, and 1 values are on the right

Tabk 4 Estimation Fesults of Equation (100
petiod 1970-2000 1970-1930 1930-1990 1990-2000
gample no. 114 a8 34 38
constant 00681 229 00655 0.40 02158 450 0103 TRCK]
RO A 1.1062 048 1.07&1 h.87 04535 164 018581 1.1
D ROA -0.3602 -610 | -0.3167 -2.94 [ -071951 -188 | -01028 -1.80
OUTPUT-HN 07642 10.54 0.8693 3.38 0.3359 313 n2az 326
adjsted R? 075380 05628 02543 02167
F statistic 119.0 16.0 5.7 44

(note)In the middle row, estimated parameters are on the left, and t values are on the right

5. Concluding remarks

It is observed that there were relative increases in labor in the sectors with improving
productivity, and those in capital stock where rate of return was high in the 1970s. This
period, during which two oil shocks took place, saw substantial changes in relative price
structures, and many ‘structurally depressed industries’ emerged. Structural
adjustment carried out in Japan was highly evaluated in light of ongoing global
structural adjustment. The above findings imply that the structural adjustment in
Japan during the period was of a type which exploited resource allocation ability of the
market. And this may have been behind Japan’s overwhelming international

competitiveness in the 1980s. It is also observed that regulations had significant



negative effects on the factor allocation by market forces during the 1970s.

In the 1980-2000 period, factor allocation in Japan became less consistent with labor
productivity and return on capital. Asset bubbles and extreme labor shortage may
account for reduced consistency in the 1980s. Overall stagnation and financial crises in
the 1990s may have hindered structural changes. The malfunctioning of factor
allocation must have been one of the factors accounting for protracted economic

difficulties or ‘lost decade’ in Japan after 1990.

1 Defined as compensation of employees / (number of employees X real output).

2 For sectoral break down, see Appendix Table.

Apperdix Table: Sectors Reguiring Deregulation

Fegulation
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Food
Textile
Pulp/Paper
Chemical
Petroleum and Coal Products O
Ceramic

Baze Metal

hetal Products

Gereral Machinery

Electric Machirery

Tranport Machinery

Precision Instrumerts

Cther Manufacturing
Construction

Electricity, Gas ard Water
Wholesale and Retail

Finance and Insurance
Trarsport and Communication
Services
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A Subcorittes on Deregulation, Administrative Reform Committes (First)
B: Sub—committese on Deregulationn, Administrative Refarm Committee (Second?

C: Action Plan Committes, Economic Council
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