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ABSTRACT 
 

The investigation by E. Dietzenbacher et al. (2004) has shown the decline of the U.S. 
labor share for a term of 1982-1997 in spite of the rise of labor productivity. This 
controversial observation must be inquired to be valid for the other economy or not, and it   
should be explained for those dynamic causes of change. This research adopted the extended 
multiplicative structural decomposition analysis (SDA) by Dietzenbacher (2000 and 2004) to 
analyze the labor share in the change of Japanese industrial structure at 66-industry level. In 
this approach, the labor compensation’s share in the value-added is decomposed into five 
parts of Fisher-type indexes as follows; 
1. Changes in the real compensation per hour worked, 
2. Changes in the value-added per hour worked, 
3. Changes in the labor input coefficient as the structural change in technology, 
4. Changes in the intermediate input coefficient, 
5. Changes in the final demands. 

The last two parts are known as the typical terms common to SDAs. The first two parts 
reflect the shift effects and the other three parts reflect the share effects. These two kinds of 
effects are similar to Slutsky’s equation developed in analyzing the effects of price change to 
differentiate two parts of the income effect and the substitution effect. 

This analysis adopts the database of JIDEA model version 7 constructed for the 
inter-industry based dynamic macroeconomic model of Japanese economy. The data in 
analysis was divided into two periods of time; the period of 1985-1995 and the period 
1995-2005. 

 
Decomposition approach connected with value added side 
 
The simplest explanation of the structural decomposition approach to the economic 

change is shown in the following scheme. The achievement of the economic activity, is 
basically expressed in terms of the product of price and quantity; qpY ×= . 
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This expression is illustrated in Figure 1, using the areas of A, B, C, and D.  
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Figure 1 Content of Achievement in Economic Activity 
 

In this analysis of decomposition of labor share, we used the data in nominal terms. Such 
treatment makes us possible to identify the influences caused by the price change, the quantity 
change and the change of both. 

 
When we argue about the labor share in their economic activity, we have to concentrate 

into such a variable of labor as the activity involved in the domestic production, excluding the 
foreign made products. We have to separate the part of the original intermediate demand in 
the competing input-output table into two parts, i.e., the intermediate demand for the 
domestically produced goods and the intermediate demand for the imported products. 

In order to make the Japanese non-competing input-output table in a framework of JIDEA 
model consisting of 66 industry classification, I introduced the definition of the 
“domestication”. The domestication is defined in two ways; 
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The former definition was adopted in his analysis by Fujikawa (1999). The latter 
definition was used by Jackson (1998), Lahr (2001), and Dietzenbacher (2004). In this paper, 
I adopted the former definition. 

 
The labor employed which we would like to focus on, is only involved into the part of the 
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intermediate demand for the domesticated products, not involved into the imported products 
made in foreign countries subtracted from the total output production. 

 
The import (imp) is assumed as a constant portion of intermediate demand plus domestic 

final demand. We call this constant portion as the import coefficient (impci) for each i-th 
industry. 

 
impci = impi / ( totinti + dfdtoti ), or  
impc = Am / ( Aq + fd ) expressed in vector and matrix, 
 
where imp denotes the import, totint for the total intermediate demand, and dfdtoti (or fd

i ) 
for the domestic final demand in the supplying i-th industry in the notation of JIDEA model. 
The domestic final demand total (dfdtot) consists of the sum of cob + coh + cog + ing + ipr + 
ven = fd – exp – adj in JIDEA notation. 

In the non-competing import type of input-output table, we can formulate the supply and 
demand identity of the domestic goods and the imported goods separately. 

 
q = Adq + fd

m = Amq + fd

Defined the ratio of domestication as the formula, 
j

j
i

ij

j q

Vq +
=
∑

ρ , the ratio of the 

import in the value-added criterion is calculated as follows; 
 

  . 11 )()(]1,...,1[ −− −=−= dmdmm AIAAIA ςτ
 

The level of import share and domestication in the industry are illustrated in the following 
Table 1. Prepared the import coefficient in the original competing input output table defined 
as the ratio of the import to the sum of the total intermediate demand and the domestic final 
demand, we could obtain the domesticated input output table. We use this domesticated input 
output table to calculate the decomposed causes in the change of labor share related to the 
industrial structure change and growth. 
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The equations and the variables for the industry i in this analysis are all similar to the 
Dietzenbacher, et. al. (2004); 

 
vi = value added 

wi = labor compensation 
li =labor input in terms of hour worked 

iii lv /=π  = labor productivity 

iii lw /=α  = wage per labor worked 

iii xl /=λ  = labor worked per total output 

iii vw /=σ  = labor share; wage in value added 

where ,, iiii wwvv ∑∑ == and iill ∑= . 

lv /=π , lw /=α , and vw /=σ  will be calculated as an aggregated values. 

Lfe
Lf

λ
λαα ˆ'

ˆ'
= , where e’ =（1, . . . , 1）. The labor productivity as a whole economy is expressed 

as follows; 
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The final task in this research is to decompose the labor share in the value added into the 
possible causes. 

π
ασ ===

lv
lw

v
w

/
/ , 

where α  shows the wage per total income; s
x
x

l
w '

'

ˆ' α
λ
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^ denotes the diagonal matrix. , where A=ALffAIx ≡−= −1)( d implies the input coefficient 
excluding import, and  shows Leontief Inverse. 1)( −−= AIL

 
We can calculate the labor share of the input-output based output in the following 

equations in the decomposition approach as described by Dietzenbacher, et. al. 
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   In the following Figure 2, 3, and 4, we prepared the historical figures of the related 
variables in Japan. However, the decomposition approach illustrates the structure at the 
specific point of time. 
 

Figure 2 Output, Value-added and Wage in Japan 

日本の生産、付加価値、および賃金
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The change in labor share as a whole economy does not correspond to the fluctuation in 

the output as a whole economy. It is necessary to inter-exchange the sets of variables which 
are measured at time(0) and time(1). The results of the complete compilation will be given 
shortly. 
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Figure 3 Japanese labor share 

日本の労働分配率
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Figure 4 Change in Labor Compensation 

労働所得の変化　1985=1.00
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