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The structural transformation started in Japan during the last decades of the past century and the insti-
tutional adjustments that followed have significantly reshaped personal and functional income distribu-
tion patterns. In this paper we investigate the long-term drivers of the share of output accruing to labor 
in Japan. Our contribution lies in extending the theoretical SK schedule model by Bentotila and Saint-
Paul to multiple inputs and in providing new empirical evidence on Japan over the period 1970–2012. 
Results indicate that low-knowledge-intensive market services were mainly responsible for the decline 
in the labor share in Japan over the four decades considered. This was related to technological change 
and, more importantly, to labor and product market structural and institutional features. These drivers 
could have significantly contributed to reducing the bargaining power of labor vis-à-vis employers and, 
consequently, the labor share.
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1. I ntroduction

The Japanese capitalistic model has undergone major transformations during 
the last decades as a result of the pressure posed by many interrelated factors. Labor 
markets underwent massive changes along three main dimensions: (i) the decline of 
the lifetime employment system (Ono, 2010; Kawaguchi and Ueno, 2013); (ii) the 
growth in non-regular work (Asano et al., 2013; OECD, 2017a); and (iii) the huge 
increase of women in the labor force (Inoue et al., 2016). On the product market 
side, both domestic and international forces reshaped the structural features of 
markets in terms of concentration, exposure to competitive pressures and market 
power, giving rise to profit and mark-up patterns that significantly differ across 
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sectors (Fukao and Nishioka, 2017). Such extensive transformations contributed 
to reshaping social and economic inequalities in Japan, traditionally considered as 
a relatively equitable market economy. In this paper, we focus on the evolutions of 
functional income distribution, a perspective of analysis that has recently regained 
importance in the economic research agenda (Krueger, 1999; Atkinson, 2009). The 
welfare implications of the decline of the labor share have also been extensively 
considered (Zeira, 1998; Blanchard and Giavazzi, 2003). In particular, due to cap-
ital income and profits being more unequally distributed than labor income, the 
negative association between labor share and personal income inequality has been 
extensively documented (Schlenker and Schmid, 2015). Moreover, the well-known 
heterogeneity in marginal propensity to consumption at different income levels 
explains why the trend in the labor share is crucial in determining domestic demand 
patterns. These reasons make the analysis of the dynamics of the labor share in 
Japan particularly interesting, since in the last decades the country has experienced 
a long period of stagnation, coupled with an unprecedented increase in economic 
inequalities (Minami, 2008; Funabashi and Kushner, 2015).

An extensive literature on the drivers of the labor share has developed in 
the last two decades. Its decline has first of all been connected to changes in the 
production function, in terms of capital augmenting technological change and 
capital deepening (Piketty, 2014; Piketty and Zucman, 2014; Karabarbounis and 
Neiman, 2014) and of increasing substitutability of labor with capital (Bentolila 
and Saint-Paul, 2003; Antràs, 2004). To this regard, the consideration of differ-
ent types of labor and capital has provided additional and useful insights, as the 
overall effect of technological change on the labor share crucially depends on the 
interplay between levels of substitutability of different types of capital and labor 
and on their relative remunerations (Karaborbonis and Neuman, 2014). A second 
group of drivers of the labor share relates to globalization. Classical trade theories 
predict that developed countries specialize in capital-intensive industries and this 
drives the labor share downwards, provided that the elasticity of substitution is 
lower than one (European Commission, 2007). However, differences in the elastic-
ity of substitution of heterogeneous types of labor (high/low-skilled) can signifi-
cantly alter the impact of openness of markets on the overall labor share (Guscina, 
2006; ILO, 2011). The relocation of production abroad through FDI, outsourc-
ing or imports of intermediate inputs has also been explored in terms of changes 
in labor demand, wage elasticity and bargaining power of labor (Harrison, 2002; 
Jaumotte and Tytell, 2007). The interplay of all these factors originates many pos-
sible outcomes and the impact of the various trajectories of globalization on the 
labor share is ultimately an empirical matter (see Guerriero and Sen, 2012). A third 
set of explanations is related to market imperfections. When remunerations do not 
mirror workers’ marginal productivity, the extent to which emerging rents accrue 
to capital or labor depends on the institutional settings that shape the bargaining 
power of workers vis-a-vis employers (Blanchard and Giavazzi, 2003). The exist-
ing literature has emphasized particularly the role of product market competition 
(Azmat et al., 2012; Barkai, 2019; Autor et al., 2017a, 2017b) and labor market 
institutions (Bentotila and Sain-Paul, 2003; European Commission, 2007; Bental 
and Demougin, 2010; OECD, 2012).
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We add to this literature by analyzing the long-run pattern and drivers of 
the labor share in Japan, on which research has so far been rather limited (see 
Wakita, 2006; Agnese and Sala, 2011; Takeuchi, 2005). As it is shown in the fol-
lowing Section, Japan is one of the economies where the decline of the labor share 
has been more pronounced, being mainly concentrated in specific segments of the 
tertiary sector. The possible reasons behind such trends explored here—production 
factors heterogeneity and labor/product market institutional features—shed some 
new light on aspects that might be of a more general interest.

Our paper contributes to the existing knowledge on different fronts. First, in 
terms of theory, we propose an original extension to more than two inputs of the 
seminal model by Bentotila and Saint-Paul (2003), based on the SK (labor share/
capital) schedule. This enables us investigate the degree of substitutability of dif-
ferent types of capital and work and its impact on the labor share (henceforth, SL). 
In particular, we distinguish between information technology—IT—and non-IT 
capital and between regular (i.e. permanent) and non-regular labor (see Section 5 
for details on the definitions). Separating out different types of capital is crucial to 
account for the impact of new digital technologies, identified as one of the main 
drivers of growth and distributional patters in the last decades (Acemoglu and 
Autor, 2011; Acemoglu and Restrepo, 2018). As the intensity of new technolo-
gies varies remarkably across sectors, such aspects are particularly important in 
detailed industry level analysis like ours. Existing research on these aspects is not 
extensive, but provides meaningful insights. Bassanini and Manfredi (2002) distin-
guish between the impact of ICT and non-ICT capital intensity and find that only 
the latter has a relatively stable negative effect on the labor share; ICT capital has 
a modest and weakly significant positive effect only in some econometric speci-
fications. On the contrary, O’Mahony et al. (2019a, 2019b) find that ICT capital 
is the only driver of capital/labor substitution and its negative effect on the labor 
share differs across sectors. Another stream of the literature focused on tangible/
intangible capital, providing mixed results (see Perugini et al., 2017; Fukao et al., 
2019; O’Mahony et al., 2019b). As for labor heterogeneity, in view of the specific 
features of the Japanese labor market, we focus on the duality between standard 
(or regular) and non-standard (or non-regular) employment. The idea of investi-
gating how the decline in traditional forms of employment has shaped the labor 
share has received limited attention, despite having been one of the most pervasive 
and inequality-enhancing labor market developments of the last decades (see, for 
example, Blanchard and Landier, 2002; Boeri and Garibaldi, 2007; Perugini and 
Pompei, 2017).

Our study is also the first to provide long-run evidence on SL dynamics and 
drivers in Japan (from 1970 to 2012) and with such a detailed industry breakdown 
(84 market sectors). This allows for proper accounting for differences in technology 
as well as in labor market (union density, non-regular employment) and product 
market features (mark-ups) (see Section 3.2).

Our results indicate, in the first instance, that the dynamic of the labor share in 
Japan differed remarkably across industries and that the low-knowledge-intensive 
market services were mainly responsible of its decline. This aggregate has gained 
importance in the Japanese economy over time, accounting in the most recent years 
for almost half  of total hours worked, and has developed specific features (i.e. high 
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incidence of non-regular work and increasing market concentration) that proved 
particularly relevant for our analysis. Generally speaking, distinguishing different 
forms of capital was a rewarding choice, as we find that while non-IT capital inten-
sity decreases the labor share across all sectors, IT capital emerges as complemen-
tary to labor in some industry aggregates. As for non-regular work, its detrimental 
effect on the labor share seems mainly concentrated in the low-knowledge inten-
sive services, where this type of labor has high substitutability with regular work. 
Our evidence also suggests that globalization forces play an ancillary role and that 
stronger unions reduce SL. Lastly, market power emerges as one of the main drivers 
of the labor share.

The rest of the paper is organized as follows. In Section 2 we describe, in a 
comparative perspective, the basic trends in the labor share in Japan over the period 
considered. Section 3 provides the theoretical basis of our analysis and Section 4 
the empirical model and the econometric methods. In Section 5 we illustrate the 
dataset and some preliminary descriptive statistics. Section 6 is devoted to the pre-
sentation and discussion of econometric results. Section 7 concludes.

2. T rends in Japan’s Labor Share: Some Preliminary Facts

Figure  1 (left panel) shows that, compared to the mid 1970s, the Japanese 
labor share (SL) in the whole market economy experienced a decrease of approxi-
mately ten percentage points, mainly as a result of the first wave of decline that 
took place until the end of the 1980s.1 A second wave followed from the late 1990s 
to the outburst of the 2007–2008 global crisis. The right panel of Figure 1 confirms 

1As explained in detail in section 5, the labor share is the ratio of nominal total labor compensation 
to nominal values added. The SL pattern over time derived from JIP data (version 2009) in Figure 1 is 
similar to the one obtained with KLEMS (or AMECO) data (see Figure 2), but some differences in 
levels are observable. They are due to differences in sector composition (much finer industry detail is 
available in JIP data) and to the method used by JIP for computing the remunerations of all labor types, 
including self-employed and family work (see Section 5 and Appendix C).

Figure 1.  Labor share in the market economy and income inequality (top 1% share of income) in 
Japan 

Source: Authors’ elaborations of JIP database for the labor share and WWID data for top 1% 
income share. [Colour figure can be viewed at wileyonlinelibrary.com]
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that lower levels of the labor share are associated with higher income concentration 
and inequality, one of the relatively recent features of the Japanese economy that 
has attracted social and political attention.

Figure 2 illustrates the trend of the labor share of Japan, the U.S. (its usual 
benchmark) and the two largest European economies. Consistent with extensive 
comparative evidence (e.g. OECD, 2015; Berger and Wolff, 2017; Schwellnus et al., 
2018), Japan shares with the U.S. a remarkable declining labor share trend over the 
last decades.2 However, if  we look into macro-sectors, some quite interesting dis-
tinctive features emerge (see Figure 3). Despite the U.S. and Japan had virtually 
identical structural change patterns, the dynamics of the labor share diverged com-
pletely. In the U.S. the decline of the labor share mainly took place in manufactur-
ing and remained substantially unchanged in services; in Japan the opposite 
occurred, with a stable trend in manufacturing and a spectacular drop in services.

A finer industry detail uncovers additional relevant information. Figure 4 plots 
the trend over time of the SL in Japan with a sectoral breakdown based on the widely 
used Eurostat industry classification into medium- and medium-high-technology 

2The labor share is here computed using EU- and World-KLEMS data (versions 2012 and 2016) as 
the ratio of total compensation (including non-wage labor costs) to gross value added. In line with the 
literature, it includes the remuneration of the self-employed, which is classified as mixed income in na-
tional accounts, assuming that their compensation equals the industry average for employees. Following 
Bassanini and Manfredi (2012) and O’Mahony et al. (2019a and 2019b), we exclude agriculture, mining, 
refining and petroleum, and real estate activities. The list of industries includes (ISIC Rev. 2): food, 
beverages, and tobacco (15t16); textiles, textile products, and leather (17t19); wood and products of 
wood and cork (20); pulp, paper, paper products, and printing (21t22); chemicals (24); rubber and plas-
tics (25); other non-metallic minerals (26); basic metals and fabricated metal (27t28); machinery, NEC 
(29); electrical and optical equipment (30t33); transport equipment (34t35); manufacturing, NEC 
(36t37); electricity, gas, and water supply (E); construction (F); wholesale and retail trade (G); hotels 
and restaurants (H); transport and storage (60t63); post and communications (64); financial intermedi-
ation (J); and business services (71t74).

Figure 2.  Labor share trends in Japan, the U.S., Germany and the UK 
Source: Authors’ elaborations of EU-KLEMS and World-KLEMS data. [Colour figure can be 

viewed at wileyonlinelibrary.com]
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manufacturing sectors (MHM), medium- and medium-low-technology manufac-
turing sectors (MLM), knowledge-intensive services (KIS), and less-knowledge-  
intensive services (LKIS) (see Section 5 and Appendix A for further details on the 
classification).

Within market services, the decline of the labor share in Japan took place 
almost exclusively in low-knowledge-intensive services, that experienced the largest 
expansion in terms of employment share, accounting at the end of the period con-
sidered for over half  of total hours worked (Figure 5). It is therefore apparent that 
any attempt to explain the pattern of the SL in Japan should be able to account for 
industry specificities.

3. T heory: The Extended SK Schedule and Deviations from the Schedule

Our conceptual framework builds on the Bentotila and Saint-Paul (2003) 
model that postulates a one-to-one relationship between labor share and   
capital-output ratio (the so-called SK—share-capital—schedule) as long as labor 
is paid its marginal product. To enable the aims of this paper, in Section 3.1 we 
propose an extension of the model to more than two production factors: namely, 
we derive the SK schedule in the presence of two types of capital (IT and non-IT) 
and the SK schedule with two types of capital and two types of labor (regular 

Figure 3.  Labor share and employment shares (hours) in manufacturing and services (Japan vs USA) 
Source: Authors’ elaborations of World-KLEMS data. [Colour figure can be viewed at 

wileyonlinelibrary.com]
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and non-regular). The latter, linking the SL of regular workers to all other factors 
intensity, allows investigating the degree of substitutability between different labor 
inputs.

In Section 3.2 we discuss the drivers of the departure from the SK schedule 
relevant to the specific case of Japan and focused in this paper.

3.1.  The SK Schedule in the Presence of Multiple Inputs

In their baseline model, Bentolila and Saint Paul (2003) show that in the pres-
ence of two factors of production (K and L) and under the assumptions competi-
tive markets, constant returns to scale and capital and labor-augmenting technical 
progress–Yi = F(AiKi, BiLi), there is a simple relationship between the labor share 
in industry i (SL

i) and the capital–output ratio (ki = Ki/Yi). This is the so-called SK 
schedule [SL

i  =  g(Aiki)]: a unique function g explains the labor share based on 
observable capital–output ratios, with changes in capital augmenting technological 

Figure 4.  Labor share in macro-sectors of manufacturing and services in Japan. 
Notes: MLM: Medium- and medium-low-technology manufacturing; MHM: Medium- and medium-

high-technology manufacturing; LKIS: Less-knowledge-intensive services; KIS: Knowledge-intensive services 
Source: Authors’ elaborations of JIP database. [Colour figure can be viewed at wileyonlinelibrary.com]
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progress shifting the SK schedule. This implies that variations of the SL across 
sectors, countries, and over time may be due to different values of the capital–out-
put ratios and different elasticities of substitution between factors. A positive slope 
of the SK schedule indicates that the elasticity of substitution between capital and 
labor (�) is less than one (factor complementarity). Vice-versa, when K and L are 
substitutes, the SK is downward-sloping, except for the case in which |� |=1 (the 
Cobb-Douglas), in which changes in relative factor intensities are exactly compen-
sated by changes in their relative prices. In this case the labor share is independent 
of capital intensity.3

We now discuss the effects on the SK schedule of changes in the aggregate 
production function represented by the existence of heterogeneous types of capital 
and labor. To start with, we assume the following constant return-to-scale produc-
tion technology in each industry i (suffix i not indicated for the sake of simplicity):

The production activity of this industry consists of two processes: i) an IT 
capital-intensive process, in which labor, LIT, and IT capital, KIT, are employed; 
and ii) a non-IT capital intensive process, in which labor, LNIT, and non-IT capital, 
KNIT, are employed. In the two processes the elasticities of substitution, 1/(1–εIT) 
and 1/(1–εNIT) are constant. We assume that εIT and εNIT are smaller than 1. We 
also assume that, as equation (1) shows, elasticity of substitution between the two 
processes for total production is equal to one. γIT and 1–γIT denote the relative 
importance of the two processes, with 0 < γIT <1.

Let sIT,L and sNIT,L denote labor income share in the IT capital and non-IT  
 capital-intensive process, respectively. As Bentolila and Saint-Paul (2003, equa-
tion 10) have shown:

3The elasticity of substitution is an essential concept in many economic spheres, not only for func-
tional income distribution. Despite an extensive literature, many issues remain open especially regard-
ing the identification of its size (Grossman et al. 2017). Reviewing this literature is beyond the scope of 
the paper, but some works provide a comprehensive picture of the existing complexity. Karabarbouins 
and Neiman (2014) highlight that the estimated value of sigma crucially depends on the nature of data 
(time series versus cross-section) and can be affected by various factors, such as the existence of a 
mark-up and the rate of capital-augmenting technology growth. Knoblach et al. (2020) add to the pos-
sible causes of the heterogeneity of the estimated coefficients the functional form of the estimation 
equation, technological dynamics, the econometric approach and the level of analysis (country-, indus-
try-, firm-level). Knoblach and Stöckl (2019) provide and extensive literature review on the multitude 
of technological, non-technological, and institutional drivers of the elasticity of substitution.
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Equation (4) means that when the elasticity of substitution between IT capital 
and labor is greater than one (0 < εIT<1), an increase of KIT/YIT will reduce the 
labor income share in the IT capital-intensive process. When elasticity of substi-
tution between IT capital and labor is smaller than one (εIT < 0), an increase in 
KIT/YIT will increase labor income share in the IT capital-intensive process.

Since Y is a Cobb-Douglas function of YIT and YNIT, cost shares of 
IT-intensive and non-IT-intensive processes in the total production cost are γIT and 
1–γIT, respectively. Therefore, the labor share in the total production process, sL, is 
given by:

We should note that KIT/YIT and KNIT/YNIT are usually unobservable. However, 
we can rewrite the above equation as follows:

where YIT/Y and YNIT/Y depend on firms’ decision regarding substitution between 
IT-intensive and non-IT-intensive processes.

As we show in Appendix B, when IT capital cost is relatively lower than 
non-IT capital cost, firms will expand the IT-intensive process (higher YIT/Y) in 
comparison with the non-IT-intensive process (lower YNIT/Y). Again, YIT/Y and 
YNIT/Y are usually not observable. However, as shown in Appendix B, under our 
assumptions concerning the production process, YIT/Y is a continuously differen-
tiable function of KIT/Y and KNIT/Y. This function is strictly increasing for KIT/Y 
and strictly decreasing for KNIT/Y. YIT/Y also depends on technology indices AIT, 
ANIT, BIT and BNIT:

In a similar way, we can also prove that YNIT/Y is a function of the same set 
of variables:

YNIT/Y is a decreasing function of KIT/Y and an increasing function of KNIT/Y.
Substituting the above two equations into equation (7), we obtain:
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A linear approximation of this equation, augmented with factors able to shift 
the SK schedule (see Section 3.2), is estimated in the empirical sections of the paper 
(Sections 4, 5 and 6).

Using a similar framework, we can further generalize our model to take into 
account heterogeneity of workers. We assume that there are four production fac-
tors: regular workers, non-regular workers, IT capital and non-IT capital. We also 
assume that there are three production processes: a non-regular labor-intensive 
process, in which regular workers LNR, R and non-regular workers LNR are used; an 
IT capital-intensive process, in which regular workers LIT, R and IT capital KIT are 
used; and a non-IT capital-intensive process, in which regular workers LNIT, R and 
non-IT capital KNIT are used. We assume a constant return-to-scale production 
technology, which is defined by the following equations:

In a similar way as the in the case of the three-production-factor model, labor 
income share of regular workers, sRL, is expressed by the following equation:

3.2.  Departures from the SK Schedule: Product and Labor Market Settings

The SK relationship is stable as long as the marginal product of labor equals 
the real wage. Any factor opening a gap between them places the economy off the 
schedule. Given the context of our analysis, we consider here two of the aspects 
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identified by Bentotila and Saint-Paul (2003), related to product and labor markets. 
The first originates from the relaxation of the assumption of perfectly competitive 
markets and the existence of a mark-up (μ) of prices over marginal costs. In this 
case the SK relationship reads SL=�

−1g (Ak) and any change in the mark-up will 
generate a move away from the relationship between the labor share and capital 
intensity, affecting the former in the opposite direction. Some recent contribu-
tions have developed this intuition both theoretically and empirically. Azmat et al.   
(2012) show theoretically and empirically how deregulation of product markets in 
OECD countries, leading to an intensification of competition between firms, is able 
to counteract the decline of the labor share caused by privatizations. Autor et al. 
(2017a, 2017b) uncover a negative industry-level correlation between concentration 
and labor share in the U.S. The bulk of their explanation lies in the complemen-
tary evidence provided by firm-level data: reallocation processes within industries 
materialized in the rise of a restricted number of “superstar firms,” able to raise 
revenues without increasing labor costs. Their higher profits explain a remarkable 
part of the decline in the labor share. De Loecker and Eeckhout (2018) use firms’ 
mark up for a broad set of countries and show that the evolution of the mark-up is 
inversely related to the labor share. Perugini et al. (2017) provide similar microeco-
nomic empirical evidence (higher profit margins negatively affect the labor share) 
for six EU countries. Lastly, Barkai (2019) finds a negative industry-level relation-
ship between changes in labor share and market concentration for the U.S. He also 
shows that higher market power translates into higher profits and into a decline in 
the capital share even larger than in the labor share. All empirical contributions 
agree in assigning a prominent quantitative impact of market concentration on the 
labor share dynamics.

The effects of changes in the competition environment cannot be evaluated 
separately from those in labor market institutions (Checchi and Garcia- Peñalosa, 
2008; Jaumotte and Buitron, 2015). An extensive literature agrees that in modern 
market economies various factors contributed to reduce the power of workers in 
the last decades, reflected in the decline of workers’ unions, in the change of their 
objective function and in the evolution of employment legislation. Bentotila and 
Saint-Paul (2003) consider the role of unions in connection with different bargain-
ing models. When negotiations between trade unions and firms follow the “efficient 
bargaining” model (wages and employment are negotiated at the same time) the 
real wage paid by firms differs from the marginal product of labor, the gap depend-
ing on the strength of the trade unions. The higher their power, the closer is the 
wage to the marginal product and the higher the labor share: SL=1−(1−�) (Ak),   
where δ is the workers’ bargaining power. When negotiations take place on the 
basis of a “right to manage” model (wages are bargained first, and afterwards 
firms unilaterally chose the level of employment equalizing marginal product and 
wage), changes in the bargaining power do not shift the equilibrium away from 
the SK but move it along the SK, in the direction commanded by the elasticity 
of substitution between capital and labor. Other labor market institutional set-
tings able to alter the SK relationship are related to employment protection legis-
lation. Again, Bentolila and Saint-Paul (2003) show that higher labor protection 
raise labor adjustment costs; this increase only partially translates into higher real 
wages, thereby enhancing their wedge to productivity, and ultimately decreasing 
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the SL. As already mentioned, in the case of Japan, limiting the focus to permanent 
employment would offer only a partial view, especially in sectors that departed 
more significantly from the traditional model based on the dominance of regu-
lar jobs and lifetime employment. Non-regular workers are usually less unionized 
(OECD, 2012) and more weakly represented in negotiations by unions, which tend 
to favor longer-serving members and to agree to contracts with steep returns to 
seniority (Booth et al., 2002). This contributes to shaping a dual labor market 
(Boeri and Garibaldi, 2007) in which the secondary segment of non-regular work 
is likely to end up in an equilibrium wage that closely approaches the reservation 
wage. Since, especially in some tasks/sectors, regular and non-regular workers may 
be highly substitutable, what happens in the low-wage segment of the labor market 
could affect equilibrium wages in the whole economy by enhancing the outside 
option for firms and their bargaining power vis-à-vis labor.

4. E mpirical Model and Econometric Methods

Following Bentotila and Saint-Paul (2003) in assuming a general multiplica-
tive form of the labor share functions, from equations (10) and (15) we can write:

where superscripts i and t denote sector and year, respectively. The function g( ⋅ ) 
describes the labor-share drivers derived from the production function (the SK 
schedule); kit

IT
, kit

NIT
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technological change that summarizes the effects of all types of technical change 
not labor-augmenting (AIT and ANIT) in equation  (16) and not regular-labor-  
augmenting (AIT, ANIT and ANR) in equation (17). The separate exponential func-
tion h( ⋅ ) accounts for the other potential factors (Zit) that shift the economy off the 
SK schedule. They include globalization, mark-ups, and labor-market institutional 
factors able to shape the relative bargaining power of labor and capital.

Assuming that both g( ⋅ ) and h( ⋅ ) are also multiplicative and by taking logs, we 
can express the labor shares as:

where �0i are sector fixed effects and �it is a residual error term.
As noted by Rincon-Aznar et al. (2015) in a similar context, equations (18) 

and (19) represent static models and their estimated coefficients can be interpreted 
as long-run elasticities. However, when the time dimension is large, as in our case 
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(1970–2012), the estimation of a static model may suffer from limitations due to the 
bias in the coefficients produced by non-stationarity of the time series. The stan-
dard approach to address such issues is to rewrite the equations as autoregressive 
distributed lag processes ARDL(p,q). In the case of equation (18) (the same holds 
for equation 19, mutatis mutandis), and assuming for simplicity a maximum lag 
order of one, the model reads:

Equation  (20) can be reformulated as an error, or equilibrium, correction 
model (ECM) as follows:

Equation (21), and a corresponding equation for the drivers of the labor share 
of regular workers, is estimated using the augmented mean group (AMG) estimator 
proposed by Eberhardt and Teal (2010). The estimator is part of the panel time-se-
ries literature which emphasizes: (i) possible non-stationarity of the processes; (ii) 
cross-section dependence, that is, the possible correlation in the disturbances across 
sectors; and (iii) slope, not just group time-invariant, parameter heterogeneity 
(Eberhardt, 2013). Like other mean group approaches (Pesaran, 2006; see Hogrefe 
and Kappler, 2013, for a specific application to the analysis of the labor share), 
the AMG estimator first estimates N group-specific ordinary least-squares regres-
sions and then averages the estimated coefficients across groups. Cross-sectional 
dependence is controlled for by the inclusion of a common dynamic effect, which 
in the AMG is obtained in the first step estimation of a pooled regression model 
augmented with year dummies, obtained by first difference ordinary least squares. 
The coefficients on the (differenced) year dummies represent an estimated cross-
group average of the evolution of unobservables over time (the common dynamic 
process). This is included in the group-specific regression model, along with an 
intercept that captures time-invariant fixed effects. Lastly, the group-specific model 
parameters are averaged across the panels. By combining the parameters of equa-
tion (21) we can derive estimates of the long-run relationships between the explan-
atory variables and the SL. As an example, the long-run effect (or co-integration 
parameter) of IT capital intensity on the labor share corresponds to �L

ITk
=−
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�6∕�4

)

,   
while for non-IT capital intensity is �L

NITk
=−

(

�7∕�4

)

. The coefficient of the lagged 
dependent variable (the labor share) �4 describes the speed of adjustment towards 
the long-run equilibrium, and inference on this parameter provides information 
on the presence of a long-run equilibrium relationship. This is indeed the intuition 
behind ECM models: following a shock in the economy, if  �4≠0 an error correc-
tion mechanism exists that drives the economy back into its long-run equilibrium 
path. This means that co-integration exists between the variables and processes in 
levels (Eberhardt and Presbitero, 2015).
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5. D ata and Descriptive Evidence

Our data is entirely extracted from the Japan Industrial Productivity (JIP) 
database (version 2015), compiled by RIETI (Research Institute of Economy, 
Trade and Industry) and Hitotsubashi University, Tokyo.4 The 2015 JIP release 
covers, for the period 1970–2012, various types of annual data for 108 industries of 
the Japanese economy. We excluded from our analysis non-market services (JIP 
codes 84 and 98–108) and other sectors with a labor share significantly exceeding 
100 percent, such as private medical, education, research, and hygiene services (JIP 
codes 80–83) and housing (72) (see Appendix A for all relevant details). The pat-
tern of the labor share described in Figure 1 refers to the total market economy 
(TME) and is therefore calculated on a total of 91 sectors. The econometric analy-
sis of the total labor share is then restricted to 84 industries (referred to as non-pri-
mary market economy—NPME) after having excluded primary sectors (1 to 
6—agriculture, and 7—mining). Lastly, the analysis of the drivers of the labor 
share for subsectors of market services (MSERV) and manufacturing (MAN) is 
carried out on a total of 78 sectors, after having excluded construction (JIP code 
60) and utilities (62–66). Manufacturing and market services industries were reclas-
sified according to the Eurostat classification, as follows: medium- and medi-
um-high-technology manufacturing (MHM – 23 JIP sectors), medium- and 
medium-low-technology manufacturing (MLM – 29 sectors), knowledge-intensive 
services (KIS – 12 sectors), less-knowledge-intensive services (LKIS – 14 sectors).5

Our main variable, the labor share (SL), is constructed as the ratio of nominal 
total labor compensation to nominal value added (at basic prices). The JIP data 
include in labor compensations the remuneration to any type of work employed; 
that is, employee compensation and mixed income (for labor supplied by self-  
employed and family workers). This distinctive feature of the dataset addresses one 
common issue in empirical SL studies, that of adjusting the amount of labor com-
pensation for remuneration of non-employees (Gollin, 2002).6 The methodology 
used in the JIP database to estimate mixed income is reported in Appendix C. A 
second distinctive feature of the JIP database is that it supplies labor remuneration 
by type of workers; this allows properly depicting the existing duality in the 
Japanese labor market (see Kalantzis et al., 2012; Miyamoto, 2016) between regu-
lar (with dependent, full-time, open-ended contracts) and non-regular employment 
(temporary, part-time, self-employed and family workers) employment. As the 
number of annual hours worked are available, they have been used for the construc-
tion of variables such as the share of non-regular in total employment (LNR/L) and 
the non-regular labor intensity in value added (lNR). The database also supplies 
separately the stock of real IT and non-IT capital, used to build the capital 

4See: https://www.rieti.go.jp/en/datab​ase/JIP20​15/#01. For a detailed account of the JIP database, 
see Fukao et al. (2007).

5The Eurostat classification is obtained by aggregating manufacturing and services based on 
NACE Rev. 2 (see http://ec.europa.eu/euros​tat/cache​/metad​ata/Annex​es/htec_esms_an3.pdf9). The 
classification largely overlaps with the one provided by the OECD (see: https://www.oecd.org/sti/ind/  
48350​231.pdf)

6For a detailed discussion on aspects related to the measurement of the labor share, see Mućk   
et al. (2018).

https://www.rieti.go.jp/en/database/JIP2015/#01
http://ec.europa.eu/eurostat/cache/metadata/Annexes/htec_esms_an3.pdf9
https://www.oecd.org/sti/ind/48350231.pdf
https://www.oecd.org/sti/ind/48350231.pdf
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intensity variables (kIT; kNIT); the definitions used in the 2015 JIP database corre-
spond to those from EU-KLEMS 2012 of ICT and non-ICT capital (see O’Mahony 
and Timmer, 2009). Our technological change variable C (TFP) is constructed, 
starting from the JIP database TFP annual growth rate, as an index that is equal to 
100 in the initial year (1970).7

Another distinctive feature of  our dataset is the availability of  the union 
density (UD) rate by sector, compiled by dividing the total number of 
union-member workers in each sector by the total number of  workers available 
in the JIP database.8 Trade openness (Trade) is the ratio of  total imports plus 
total exports to value added. Our proxy for “broad” offshoring (Offshoring), 
commonly used in the literature since Feenstra and Hanson (1999), is the ratio 
of  imported intermediate input to total intermediate input (see IMF, 2007; 
Crinò, 2012).

Changes in product market structures of the last decades have stimulated 
efforts aimed at measuring market power/competition. Within the broad range of 
methods, the estimation of a mark-up over costs has been largely implemented in 
aggregate empirical analysis (see Calligaris et al., 2018 and Basu, 2019, for updated 
reviews). The sectoral level of our data prevents estimating measures of market 
power based on micro-level information, such as concentration indexes or aggre-
gate measures derived firm price/costs margins (see De Loecker and Warzynski, 
2012; De Loecker and Eeckhout, 2017; Traina, 2018). Our measure of mark-up 
(Mark up) is related to the classical Lerner index of market power and computed 
as a proxy of the price-cost margin, as suggested by Maimaiti et al. (2010). The 
index is the ratio of the value of output (minus indirect taxes and subsidies) over 
variable costs (calculated as the sum of labor and intermediate inputs costs), 
assuming that marginal costs can be approximated by average variable costs (as 
done, for example, in Cette et al., 2019).9

Table 1 summarizes information on the main variables used in our study. All 
figures are averages over the period 1970–2012, therefore they mainly serve the 
purpose of highlighting differences across macro-sectors. As already shown in 

7The available detail of information available in JIP dataset, despite being an important feature of 
our analysis, is unfortunately not sufficient to capture the variety of possible types of technological 
change that a recent literature identifies as relevant for the dynamics of the labor share. We refer in 
particular to the task-based framework proposed by Acemoglu and Restrepo (2018), in which techno-
logical change either replaces labor (by automation of existing tasks) or creates new complex tasks (in 
which labor has a comparative advantage). The two forces have opposite effects on the labor share and 
their relative strength (endogenized in their dynamic model) determines the long-run equilibrium and 
prospects for labor. Similarly, according to the model developed by Reijnders et al. (2016), the fact that 
we cannot rely on task-based model and data, and therefore on the decomposition of the process of 
production at home or abroad, might hinder the correct identification of biases in technical change 
(and, consequently, its impact on labor demand and on the labor share). Empirical investigations able 
to account for such aspects should be set as a priority on the research agenda.

8Data is provided in the Basic Survey on Labour Unions carried out annually by the Ministry of 
Labour, Health and Welfare (see: http://www.mhlw.go.jp/engli​sh/datab​ase/db-l/labour_unions.html). 
Detailed data are available (in Japanese) at: http://www.mhlw.go.jp/touke​i/list/13-23.html

9An alternative indicator, more directly related to profitability, can be computed as the ratio of the 
value of output (minus indirect taxes and subsidies) over total costs. This metric is highly correlated to 
our mark-up index (coefficient around 0.9 for manufacturing and 0.5 for services). Both indicators have 
a negative pairwise correlation with the labor share (for the whole market economy, about −0.50 for the 
mark-up over variable costs and −0.67 for the mark-up over total costs).

http://www.mhlw.go.jp/english/database/db-l/labour_unions.html
http://www.mhlw.go.jp/toukei/list/13-23.html


Review of Income and Wealth, Series 67, Number 2, June 2021

460

© 2020 International Association for Research in Income and Wealth

T
A

B
L

E
 1

   
Su

m
m

a
r

y
 S

t
a

t
is

t
ic

s:
 L

a
b

o
r

 s
h

a
r

e
, F

a
c

t
o

r
 I

n
t

e
n

si
t

y
, a

n
d

 O
t

h
e

r
 P

o
t

e
n

t
ia

l
 D

r
iv

e
r

s

 
T

M
E

N
P

M
E

M
A

N
M

L
M

M
H

M
M

SE
R

V
L

K
IS

K
IS

S L
 (

%
)

70
.5

60
71

.1
92

66
.2

93
64

.6
16

68
.4

82
75

.2
01

82
.1

22
62

.3
87

S R
L
 (

%
)

61
.2

39
62

.6
73

61
.9

67
58

.7
84

65
.9

03
64

.4
53

68
.3

01
57

.3
90

k IT
0.

12
8

0.
13

0
0.

11
6

0.
08

8
0.

16
9

0.
14

0
0.

12
6

0.
17

0
k N

IT
1.

83
8

1.
69

7
1.

46
7

1.
45

1
1.

82
5

1.
67

7
1.

91
3

1.
22

4
C

 (
T

F
P

) 
(1

97
0 

=
 1

00
)

12
7.

62
6

12
9.

11
9

14
3.

28
8

10
7.

29
2

18
8.

67
4

10
8.

57
7

96
.3

44
12

2.
84

8
L

N
R

/L
 (

w
or

ke
rs

) 
(%

)
36

.4
77

30
.1

09
21

.3
77

26
.5

03
13

.8
38

34
.3

55
38

.1
49

20
.6

49
L

h N
R

/L
h  

(h
ou

rs
) 

(%
)

30
.4

73
25

.1
49

17
.6

88
22

.1
88

11
.0

03
28

.9
59

32
.5

82
16

.2
30

l N
R

0.
10

6
0.

07
8

0.
05

1
0.

06
5

0.
03

7
0.

10
1

0.
13

2
0.

03
7

U
D

 (
%

)
34

.5
68

36
.7

93
37

.6
48

26
.8

49
51

.2
63

30
.6

34
24

.4
51

37
.8

47
T

ra
de

0.
29

4
0.

25
3

0.
63

9
0.

41
5

0.
91

0
0.

08
4

0.
06

4
0.

12
2

O
ff

sh
or

in
g

0.
08

1
0.

08
2

0.
09

5
0.

10
3

0.
08

6
0.

05
5

0.
03

9
0.

07
3

M
ar

k-
up

 (
19

70
 =

 1
)

1.
00

8
1.

01
4

1.
04

1
1.

06
0

1.
01

8
0.

96
3

0.
89

1
1.

05
6

N
ot

es
: 

l N
R

 =
 (

10
00

 ×
) 

n.
 h

ou
rs

 o
f 

no
n-

re
gu

la
r 

w
or

ke
rs

/V
A

. F
or

 v
ar

ia
bl

es
 a

cr
on

ym
s 

se
e 

A
pp

en
di

x 
A

.
T

M
E

: 
To

ta
l 

M
ar

ke
t 

E
co

no
m

y;
 N

P
M

E
: 

N
on

-P
ri

m
ar

y 
M

ar
ke

t 
E

co
no

m
y;

 M
A

N
: 

M
an

uf
ac

tu
ri

ng
; 

M
L

M
: 

M
ed

iu
m

- 
an

d 
m

ed
iu

m
-l

ow
-t

ec
hn

ol
og

y 
m

an
uf

ac
tu

r-
in

g;
 M

H
M

: 
M

ed
iu

m
- 

an
d 

m
ed

iu
m

-h
ig

h-
te

ch
no

lo
gy

 m
an

uf
ac

tu
ri

ng
; 

M
SE

R
V

: 
M

ar
ke

t 
se

rv
ic

es
; 

L
K

IS
: 

L
es

s-
kn

ow
le

dg
e-

in
te

ns
iv

e 
se

rv
ic

es
; 

K
IS

: 
K

no
w

le
dg

e-
in

te
ns

iv
e 

se
rv

ic
es

.
S

ou
rc

e:
 A

ut
ho

rs
’ e

la
bo

ra
ti

on
s 

of
 J

IP
 d

at
ab

as
e.



Review of Income and Wealth, Series 67, Number 2, June 2021

461

© 2020 International Association for Research in Income and Wealth

Figures 3 and 4, the level of the labor share differs remarkably between manufac-
turing and market services, but even more within the latter. The SL is significantly 
higher in LKIS, the part of the economy in which the SL accruing to non-regu-
lar workers is higher (on average, 14 percent). This, together with the high shares 
of non-regular work (LNR/L and Lh

NR/Lh) and its high intensity (lNR), suggests 
that strong substitutability could exist between regular and non-regular workers 
in LKIS. To some extent a similar pattern emerges in manufacturing for the medi-
um-low technology sectors. A clear dichotomy seems therefore to exist between 
sectors in which the accumulation of industry- and firm-specific knowledge rep-
resents a crucial asset (MHM and KIS) and those in which some job positions are 
more flexible and experience a higher turnover (MLM and LKIS) because workers’ 
seniority is less important for productivity.

Workers are also more unionized in manufacturing than in services and, within 
the two macro-sectors, in higher knowledge/technology-intensive industries. This 
overall duality is also reflected by differences in technology. TFP levels are obvi-
ously higher in manufacturing, especially in the medium–high technology sectors: 
the same holds, but to a lesser extent, for knowledge-intensive industries. Similarly, 
these sectors are characterized by a relatively high IT capital intensity, whereas 
MLM and LKIS use traditional capital goods more intensively. The importance of 
globalization is more obvious in manufacturing where medium–high technology 
sectors are characterized by higher trade openness and lower levels of offshoring 
compared to medium–low ones: our proxy variables are therefore fairly able to 
describe the position of Japan in the international division of labor. As for ser-
vices, KIS industries show a higher degree of integration in global markets than 
LKIS, as expected due to the fact that they include, for example, financial and 
insurance activities. Our proxy for market power confirms the well-known coun-
tercyclical nature of the mark-up (Rotemberg and Woodford, 1999), which signifi-
cantly dropped during the more severe recession episodes around 1973 and 2008 
(see Figure 6). After an initial sharp decline, the trend of the mark-up shows a sub-
stantial stability from mid-1970s to mid 1990s, with a hump towards the end of the 
1980s. At the end of the 1990s an increasing trend starts, until the outburst of the 
global crisis, when another drop is followed by a new upward trend. This evidence 
is partially consistent, in terms of trend, with the data for the aggregate level of 
mark-up provided by DeLoecker and Eeckhout (2018), who reported an increasing 
trend from 1980 to 2000, followed by a period of stability, a drop at the end of the 
2000s and a new increase afterwards. The pattern of our indicator is instead largely 
consistent with the one by Díez et al. (2018), covering the period 1980–2016. It is 
also matching the evidence provided by Alfonso and Costa (2010) over a time-span 
largely overlapping with ours (1970–2007), although the magnitude of the changes 
over time of their indicator seems larger. Our industry breakdown shows that the 
increase in mark-up is due to the tertiary sector as happened in other developed 
economies (see Andrews et al., 2018). The trends highlight that while competition 
in manufacturing (especially medium–high tech) increased, the opposite holds for 
services, particularly for LKIS. This evidence, coupled with the sharp decrease in 
self-employment and family work (from 25.5 percent in 1970 to 10 percent in total 
market services and from 30 percent to 11 percent in LKIS), configures a remark-
able process of market concentration especially in those segments that significantly 
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increased their employment share over time, such as retail trade (see Matsuura and 
Motohashi, 2005) and hotels and restaurants (Høj and Wise, 2004).

6. R esults

6.1.  The Drivers of the Labor Share: Baseline Model

Before presenting the results of our estimations we show some tests for 
cross-sectional dependence (CD) and non-stationarity (Table  2). Cross-sectional 
dependence is tested using the Pesaran (2004) CD test; in macro panel data it may 
arise from globally common shocks with heterogeneous impact across panels or be 
the result of spillover effects (Eberhardt and Teal, 2011). Table 2 shows that the null 
hypothesis of cross-sectional independence is rejected. The presence of unit roots is 
tested with the CADF test proposed by Pesaran (2003), designed for heterogeneous 
panels with cross-sectional dependence (see Lewandowski 2007). Cross-sectional 
dependence is accounted for by augmenting the standard Dickey-Fuller (DF) or 
the augmented DF regressions with the cross-section averages of lagged levels and 
first differences of the individual series. The null hypothesis assumes that all series 
are non-stationary, and results shown in Table 2 show that it cannot be rejected, the 
only exceptions being the variables UD and Off. Again as a preliminary step, we 
run Pedroni’s panel cointegration tests, which clearly suggest a rejection of the null 
hypothesis of no cointegration (Pedroni, 1999).10

This is consistent with the evidence provided in the framework of the ECM 
estimations (Tables 3, 4 and 5). In each model we focus on the long-run coefficients 
and on the error correction term (the lagged level of the labor share); full ECM 

TABLE 2   
Tests for Unit Roots and Cross Sectional Dependence (NPME)

  Unit Root Test CSD

Z (t-bar) P-value CD-test P-value

SL 1.686 (0.954) 34.10 (0.000)
SRL 1.176 (0.880) 229.61 (0.000)
kIT 1.098 (0.864) 207.14 (0.000)
kNIT 0.056 (0.522) 31.96 (0.000)
C (TFP) −2.537 (0.006) 26.12 (0.000)
Lh

NR/Lh (hours) 0.816 (0.793) 118.79 (0.000)
lNR −0.606 (0.272) 60.32 (0.000)
UD −4.597 (0.000) 118.15 (0.000)
Trade −0.778 (0.218) 127.23 (0.000)
Offshoring −2.081 (0.019) 207.34 (0.000)
Mark-up 0.340 (0.633) 43.71 (0.000)

Notes: For variables acronyms see Appendix A.
NPME: Non-Primary Market Economy.
Source: Authors’ elaborations of JIP database.

10For example, the panel-ADF and the group-ADF (parametric t) statistics are −4.655 and −6.961, 
respectively, and −4.222 and −5.957 when a linear time trend is included.
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results are available on request. In Table 3 we present the baseline model (Non-
Primary Market Economy—NPME—84 sectors) starting from a basic estimation 
that only includes technology and an aggregate measure of capital (column 1). In 
the following columns (2 to 7) we add step-by-step the other explanatory variables 
and show how the estimations evolve. In the simplest specification (column 1) the 
negative and significant coefficient of TFP shows that technological change is capi-
tal augmenting, a common finding in the literature (Bentotila and Saint-Paul 2003; 
O’Mahony et al., 2019a, 2019b; Bassanini and Manfredi, 2012). Similarly, the neg-
ative sign of capital intensity identifies capital-labor substitution as a significant 
driver of the labor share. In column 2 we extend the basic model by distinguishing 
the effects of IT and non-IT capital intensity; results indicate that capital-labor 
substitution is driven by non-IT capital, while the coefficient for IT capital is pos-
itive, although not statistically significant. Also, the size of the TFP coefficient 
declines remarkably, possibly due to the fact that the specification of different types 
of capital better captures embodied technological change. The inclusion of the 
Mark-up indicator in the model produces interesting consequences on the coeffi-
cients of the technological and capital intensity variables. Consistent with ex ante 
expectations and existing empirical evidence (Barkai, 2019; Azmat et al., 2012; 
Autor et al., 2017a, 2017b; De Loecker and Eeckhout, 2018; Fukao et al., 2019) we 
find that higher levels of market power decrease the labor share; we will elaborate 
more on this outcome later, as it is one of the main findings of our analysis. It is 
for the moment worth noting that the inclusion of Mark-up renders the coefficient 
of TFP insignificant. One possibility is that the factors behind the market power 
and profitability of firms capture dimensions (such as allocative efficiency, orga-
nizational innovations and capabilities, etc.) that would otherwise converge into 
the coefficient of the TFP. The inclusion of the Mark-up variable also renders the 
coefficient of IT capital intensity significant; this might be due to fact that, due to 
the inclusion of the new variable, the model is better specified (as also indicated by 
the sharp drop of the RMSE test) and this allows the effects of the other variables 
to emerge more clearly. However, the significance of IT capital is not always robust 
to the inclusion of other variables (columns 4 to 7), hence caution is needed to 
draw conclusions in favor of complementarity of this type of capital with labor. 
Our results on capital/labor substitutability are in line with those of Bassanini and 
Manfredi (2012), who found a negative coefficient for non-IT capital and a weak 
positive effect of IT-capital; they are instead not consistent with the findings by 
O’Mahony et al. (2019a and 2019b) (negative significant coefficient for ICT-capital 
intensity only and insignificant effect for non-ICT capital). Overall, also in view 
of the difficulties with the estimation of such relationships of complementarity/  
substitutability (see Karabarbounis and Neiman, 2014; Oberfield and Raval, 2014), 
it is apparent that existing evidence is far from being conclusive and further inves-
tigation and effort should be a priority in future research agenda.

The inclusion in the model of the controls for globalization (columns 4 and 
5) indicates, in line with the majority of empirical literature (e.g. Elsby et al., 2013; 
Guerriero and Sen, 2012; Bassanini and Manfredi, 2012; Dao et al., 2017), that 
higher exposure to international competition measured by trade openness is detri-
mental for labor. However, offshoring is not found to play any significant negative 
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effect on the labor share, as found in other macro-level studies (see, e.g. Jaumotte 
and Tytell, 2007; Bassanini and Manfredi, 2012; Lian, 2019).

The extension of the model to labor market variables (share of non-regular 
labor and union density) offers addition insights. As expected, increasing impor-
tance of non-regular work negatively impacts the portion of value added accru-
ing to labor; increasing union density produces a similar effect. These outcomes 
will be more extensively discussed later, also in view of their heterogeneity across   
macro-sectors. However, it is important to underline that they add a relevant piece 
of knowledge to the few empirical studies that attempted to quantify the impact 
of labor market institutions on the labor share, which produced mixed results. 
Checchi and Garcia-Penalosa (2008) explored the role of an aggregate level of 
employment protection legislation (EPL) on a panel of 16 OECD countries over 
the period 1960–2000 and found a negative effect on the labor share. However, 
the result is not robust to the inclusion of country dummies. Guerriero and Sen 
(2012) provide a similar, although not robust, outcome. O’Mahony et al. (2019a) 
report insignificant effects of the same aggregate indicator. More closely related 
to our research, Deakin et al. (2014) analyse the influence of an ample set of pol-
icies regulating non-standard employment contracts on LS. They find that stron-
ger protection has a positive effect on LS, but limited to the short run. Ciminelli   
et al. (2018), for 26 advanced economies over the period 1970–2015, report a sta-
tistically significant, economically large and robust negative effect of regular work 
deregulation on the labor share. Damiani et al. (2018) show that, for a sample of 
9 EU countries (12 market services), legislative innovations favoring the extensive 
use of temporary contracts negatively affect the labor share. As for union density 
our results are substantially new, as the majority of the empirical literature found 
no significant effects of unionization on the labor share (e.g. Checchi and Garcia-
Penalosa, 2008; Elsby et al., 2013) or, in some specifications, a positive impact 
(Damiani et al., 2018). As we discuss in the following sections, our evidence might 
be explained by the specific features and evolution of the Japanese labor market 
institutional structure.

Lastly, all specifications provide strong evidence of error correction, as the 
lagged SL level variable is highly statistically significant. The size of the coefficient 
indicates a relatively high speed of adjustment to the long-run equilibrium, which 
is a common feature in estimates that allow for heterogeneity and between-group 
dependence (Imbs et al., 2005).

6.2.  The Drivers of the Labor Share: Macro-sector Aggregates

Table 4 reports the results of the estimation of our empirical model for the 
macro-industry aggregates. As for technological variables (the SK schedule), the 
evidence of a high substitutability between labor and non-IT capital, in both 
manufacturing and services, is clearly confirmed (columns 2 and 5). However, IT 
capital emerges as complementary to labor in medium–low tech segment of man-
ufacturing (columns 3) and in low-knowledge-intensive services (column 6); the 
knowledge-intensive segment (KIS) drives the negative sign of the non-IT capital 
in services (column 7).

While the factors related to globalization seem to offer rather limited insight, 
the proxy for market power emerges as strongly and steadily significant. The 
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negative sign and the magnitude of the coefficient clearly indicate that when firms 
are able to produce extra profits, rent-sharing patterns develop in a direction detri-
mental to work. This does not come as a surprise, given the labor market evolutions 
already described, which all acted against the bargaining position of labor. Our 
result is consistent with expectations based on the existing theoretical and empir-
ical literature (Bentotila and Saint-Paul, 2003; Barkai, 2019; Autor et al., 2017b) 
and provides new corroborating evidence. Unfortunately, due to the nature of our 
(sector) data, it is not possible to identify which transmission channels are at work. 
Hence, complementary research efforts are needed to identify the microeconomic 
mechanisms taking place within the firms, also in view of their possible heteroge-
neity along the avenue indicated by Autor et al. (2017a). In any case, the Mark-up 
indicator efficiently captures and controls for the economic cycle, highlighting how 
the counter-cyclical variations of the Mark-up cause pro-cyclical shifts in the labor 
share (see also Figures 1 and 6).

As regards the labor market variables, the negative effect of non-regular work-
ers found for the whole market economy seems driven by the segment of low-knowl-
edge-intensive services (see columns 5 and 6). This is likely due to the particularly 
large presence of non-regular workers in LKI services and the consequent effects 
on wages. Figure 7 shows how, in LKI services, over 30 percent of hours worked 
(and over 40 percent of workers) in the most recent years are on a non-regular 

Figure 7.  Shares of non-regular work in macro-sectors of manufacturing and services. 
Notes: MLM: Medium- and medium-low-technology manufacturing; MHM: Medium- and 

medium-high-technology manufacturing; LKIS: Less-knowledge-intensive services; KIS: Knowledge-
intensive services 

Source: Authors’ elaborations of JIP database. [Colour figure can be viewed at wileyonlinelibrary.
com]
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basis; Figure 8 indicates that the wage gap between regular and non-regular work-
ers (as in all other sectors) basically tripled over the period considered (see also 
OECD, 2017a).

In view of the employment share reached by LKI industries (see Figure 5), it 
is not surprising that what happens in these sectors affects the labor share of aggre-
gate services and of the total economy. However, it is also possible that, besides this 
composition effect, the massive presence and availability of non-regular workers in 
such industries adversely affected the bargaining power of regular workers, if  the 
two types of work have a high rate of substitutability. This is something we test 
by estimating our second empirical model (see Table 5), but it is already indicated 
descriptively by the fact that in those sectors in which non-regular work is more 
intensively used (LKI services and ML manufacturing) the wage rates of regu-
lar workers experienced a significantly weaker growth compared to sectors with a 
lower presence of non-regular workers (see Figure 8). This is probably related to a 
significant extent to changes on the labor market supply side, namely the massive 
entrance of women into the labor force, which has been markedly concentrated in 
LKI services (see Figure 9).

The fact that the strength of unions is detrimental to the labor share is likely 
to be explained, as already mentioned, by the evolution of labor market settings in 
Japan in the past decades. Among the features taken as examples of the peculiarity 

Figure 8.  Regular/non-regular hourly wage gap, LKIS services (yen). 
Notes: MLM: Medium- and medium-low-technology manufacturing; MHM: Medium- and medium-

high-technology manufacturing; LKIS: Less-knowledge-intensive services; KIS: Knowledge-intensive services 
Source: Authors’ elaborations of JIP database. [Colour figure can be viewed at wileyonlinelibrary.

com]
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of the Japanese employment system there are the strong decentralization of the 
role of unions at the company level and unions’ attitudes based on cooperation 
with the management rather than conflict and antagonism (Fujimura, 2012). 
Enterprise unions in Japan have primarily been organized around regular employ-
ees and the increase in the number of non-regular workers over time has signifi-
cantly reduced the coverage of the company workforce in negotiations with the 
management. Despite being now allowed to join some unions and a growing union-
ization rate, the interests of part-time and contract workers are still largely 
under-represented (according to the 2010 Basic Survey of Labour Unions they 
accounted for about 7 percent of total union members in 2009). The negative rela-
tionship between union density and labor share might hence be the result of the 
asymmetric action of unions which, where the technology allows, induces the sub-
stitution of regular jobs with less rigid and cheaper labor or with some type of 
capital. This would be consistent with the explanation provided by Bentotila and 
Saint-Paul (2003) regarding bargaining models centered on wage levels, which is 
the case of the Shunto system in Japan.11 This bundle of asymmetric effects gener-
ated by the evolution of the bargaining model and by the action of unions could 
have contributed to shaping non-regular wage and employment levels and, ulti-
mately, the dynamics of the labor share in the direction described by our results.

So far we have discussed which factors emerge as (statistically) significant 
drivers of the Japanese labor share in the long run; the estimated coefficients are all 
elasticities, therefore their sizes are directly comparable. A complementary 

11In the Shunto system the annual wage negotiations between enterprise unions and employers take 
place in spring and involve two key parameters, wage revision and bonuses (see Komiya and Yasui, 
1984). Compared to decades ago, the potential of the Shunto to revise base wages upwards has declined 
remarkably (see OECD, 2017b) due to adverse economic conditions driving unions to focus their atten-
tion on protecting the existing pay structures and their members’ jobs. At the same time, the small room 
left for wage level negotiations has increasingly taken the form of bonus bargaining, which are used to 
remunerate non-regular workers to a much more limited extent (Kato, 2016).

Figure 9.  Employment share by gender (hours worked) in macro-sectors of manufacturing and 
services. 

Notes: MLM: Medium- and medium-low-technology manufacturing; MHM: Medium- and medium-
high-technology manufacturing; LKIS: Less-knowledge-intensive services; KIS: Knowledge-intensive services 

Source: Authors’ elaborations of JIP database. [Colour figure can be viewed at wileyonlinelibrary.
com]
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interesting question is, however, to what extent each driver actually explains the 
change in the labor share in the period covered. This depends not only on the size 
of the coefficient, but also on the extent and direction of the change of the associ-
ated variable over the period considered. To quantify the role of each driver in 
explaining the labor share we follow a simple computational approach used, for 
example, by O’Mahony et al. (2019b). We multiply the estimated coefficient, which 
measures the per cent change in the labor share associated each 1 percent increase 
in the associated variable, by the cumulated percentage change of the relevant vari-
able over the period. Panel (a) of Figure 10 summarizes graphically this informa-
tion for the outcomes reported in Table  4 (when statistically insignificant, the 
coefficients were set to zero). Due to the large sizes of both the coefficient and the 
change of the variable over the period 1970–2012, the Mark-up emerges as the 
main driver of the labor share. However, while the sign of the coefficient is negative 
for all sector aggregation, the impact on the labor share is positive for manufactur-
ing (where the mark-up declined over time) but negative for services (where market 
concentration increased) (see Figure 6).12 According to our estimations, another 
quantitatively important driver of the labor share over the period considered for 
MLM and LKIS is represented by increasing IT-capital intensity; however, as 
already emphasized, the weak significance of the estimated coefficients suggests 
caution in drawing conclusions. Union density, that has always a negative coeffi-
cient and declined in all sectors, is instead one of the factors that counteracted the 
decline of the labor share (when its impact is statistically significant). The quanti-
tative effect of non-regular labor is quite limited, accounting for less than 1 percent 
of the decline of the labor share in LKIS, due to the size of its increase in the period 
considered (slightly less than 4 percent).

6.3.  The Drivers of the Regular Worker’s Labor Share

The results related to the drivers of the total labor share are largely con-
firmed if  we look at the determinants of the labor share of regular workers (SRL) 
(Table 5). This is not surprising given the close correlation existing between the two 
dependent variables. The crucial additional information emerging from the table 
is that the impact of non-regular work on the regular workers’ labor share is due 
to (and driven by) what happens in low-skill/knowledge-intensive sectors. In other 
words, in ML manufacturing and LKI services substitutability between regular and 
non-regular workers is high and exceeding the unitary elasticity of substitution 
(measured by the coefficient estimated for non-regular labor intensity—lNR—as 
shown in our theoretical specification in Section 3.1). Panel (b) of Figure 10 shows 
that the impact of this variable on the regular workers’ labor share is quantitatively 
not negligible; the increase in the intensity of non-regular work (hours worked 
over value added) over the period considered amounts to over 16 percent which, 

12As an example the Mark-up decreased in medium-low tech manufacturing (MLM) by 2.7 percent 
from 1970 to 2012. Other things being equal, this decline in mark-up would have increased the labor 
share by 8.7 percent since the estimated elasticity is −3.1 percent (see column 3 of Table 4). On the 
contrary, as the Mark-up increased by 7.7 percent in the low knowledge intensity sector (LKIS) and the 
coefficient (elasticity) amounts to −1.5 percent (see column 6 of Table 3), the Mark-up drove down-
wards the labor share in the period considered, ceteris paribus, by approximately 12 percent.
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combined with an estimated coefficient of −0.18 (column 6 of Table 5), translates 
into a decline of the labor share of over 3 percent in the period considered, ceteris 
paribus.

This evidence is consistent with contributions emphasizing the importance of 
human capital and firm-specific knowledge accumulation to firms’ performance 
(e.g. Kleinknecht et al., 2014; Vergeer and Kleinknecht, 2014), which strongly 
depends on the productive/technological contexts in which they operate. As 
showed, for example, by Pieroni and Pompei (2008), in high-technology/knowl-
edge-intensive industries, skills and competencies are mainly accumulated at the 
firm level and are a function of innovation activities. Firms benefit from the tenure 
of the workforce and both firms and workers have incentives to invest in firm-spe-
cific skills, because the employment relationship is expected to last for a long time 
(Fukao and Otaki, 1993; Wasmer, 2006). In such contexts, labor turnover tends 
to be lower than when knowledge-related factors play a less crucial role in shap-
ing firms’ competitive advantage. This is clearly the case in LKI services and ML 
manufacturing industries, in which not only the use of non-regular work is more 
intensive (Table 1 and Figure 7) but also seniority is less important. This can be 
indirectly grasped from Figure 11, in which we plot the relative hourly wage of 
workers aged over/under 45 years. In order to reduce the effects of confounding 
factors, the comparison is between average wages of male, tertiary-educated, regu-
lar workers. The diagrams summarize various pieces of information: first, starting 
from the 1990s, the level of the wage ratio, and hence the importance of seniority, 
started to decline (see for similar evidence Yamada and Kawaguchi, 2015). This 
can be explained by the gradual weakening of the so-called lifetime employment 
system, one of the main distinctive features of Japanese employment relations, 
based on an implicit firm–employer pact of mutual commitment and loyalty over 
the entire working life of the employee. In terms of wages, this went hand in hand 
with a deferred compensation system, strongly seniority-based (nenkō joretsu). 
Despite the real extent of the lifetime employment system being debated (Ono, 

Figure 11.  Relative hourly wage of over/under 45-year-old workers. 
Notes: MLM: Medium- and medium-low-technology manufacturing; MHM: Medium- and medium-

high-technology manufacturing; LKIS: Less-knowledge-intensive services; KIS: Knowledge-intensive services 
Source: Authors’ elaborations of JIP database. [Colour figure can be viewed at wileyonlinelibrary.

com]
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2010), there is agreement on the fact that its importance for the Japanese econ-
omy started to decline during the 1990s in the context of the prolonged economic 
recession. The downward trends observed in Figure 11 reflect this decline, which 
materialized as a reduction in the wage gap between older and younger workers, 
likely driven by a decrease in seniority and tenured positions. However, what really 
matters here is that within manufacturing and services, low-knowledge/technolo-
gy-intensive segments highlight relatively lower levels of the gap, corroborating 
the idea that in such productive contexts the accumulation of specific knowledge 
through seniority is less crucial.

7. D iscussion and Conclusions

In this paper we investigate the long-term drivers of  the share of  output 
accruing to labor in Japan. We contribute to this strand of  literature by extending 
the SK schedule model proposed by Bentotila and Saint-Paul (2003) to multiple 
inputs, namely different types of  capital (IT and non-IT) and labor (regular and 
non-regular work). On the empirical side, taking advantage of  the JIP database, 
our contribution lies in providing a detailed sector-level analysis of  the period 
1970–2012, in accounting for the role of  heterogeneity of  production factors, and 
in rendering explicit the role of  labor market features and of  market power. Our 
error correction model (ECM) allows testing the existence of  a long-run rela-
tionship and the long-term effects of  the potential drivers of  the labor share, 
after having accounted for the heterogeneity of  estimated parameters across 
panels (sectors) and possible correlation in their disturbances (cross-sectional 
dependence).

Generally speaking, our results suggest that distinguishing different forms of 
capital is a rewarding choice, since we find that non-IT capital intensity decreases 
the labor share across all sectors, whereas IT capital emerge as complementary to 
labor in some industry aggregates. Our outcomes indicate that increasing market 
power (as measured by the industry-level mark-up) compresses the labor share. 
Back-of-the-envelope computations suggest that this is the main explanatory vari-
able of the dynamics of the Japanese labor share in the period considered. This 
evidence deserves attention in follows up of our research. In particular, effort 
should be devoted to uncover which factors lie behind this effect. In a recent paper 
Karabarbounis and Neiman (2018) identify three possible explanations of the 
quantitative relevant portion of valued added share that remains unexplained after 
having allocated labor and capital remunerations (factorless income): (i) economic 
profits, (ii) unmeasured capital and (iii) deviations of the rental rate of capital from 
the benchmark rate. Our evidence is in particular compatible with the first two 
explanations. The existence of market power is directly related to economic profits; 
however, high levels of mark-up (and profits) might also stem from the existence of 
intangible capital assets (R&D, patents, copyrights, trademarks, economic compe-
tencies, etc.) which shape market power but are difficult to be measured (Corrado 
et al., 2005 and 2009). Some authors have tried to investigate the role of these 
types of capital in shaping the labor share: Koh et al. (2016) report that intellectual 
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property products (IPP) capital accounts for a large portion of the secular decline 
in the U.S. labor share; O’Mahony et al. (2019b) consider, in their cross-country 
macro analysis, a broader measure of intangibles (computerized information, 
innovative property and economic competencies) for the period period 1995–2007. 
They find that intangible investments related to innovation increase the labor share, 
while those related to the organization of firms contribute to its decline. At micro-
economic level, Perugini et al. (2017) find that intangibles raise the income share 
accruing to workers; Fukao et al. (2019) show that expenditures for some types of 
intangibles (R&D and advertisement) are positively related to the labor share of 
Japanese manufacturing firms. These types of capital were not considered in our 
analysis, as JIP data on intangible capital are available only for the second part of 
our time-span (from 1985 onwards) and our approach was intended to capture 
long-run relations. Their inclusion in the model is one avenue for future research.

As for labor market settings, higher union density decreases the labor share; 
non-regular work has a detrimental effect on the labor share for whole market econ-
omy, but its role is quantitatively limited. However, when we look at the labor share 
accruing to regular workers, its role increases significantly. This is due the high sub-
stitutability of non-regular with regular labor, especially in low-knowledge intensive 
services. This is the sector aggregate to be regarded as the main responsible of the 
decline of the labor share over the period considered. This part of the Japanese econ-
omy has been increasing its importance over time, accounting in most recent years 
for over half of the total hours worked in the country. This is also the labor market 
segment with the highest intensity of non-regular (and female) employment, which 
in Japan identifies the secondary pool of the labor market, characterized by a sig-
nificant wage gap with respect to regular workers and little or no protection. Due to 
the intrinsic features of such industries, the accumulation of knowledge is relatively 
less important and regular and non-regular labor are highly substitutable, with con-
sequent effects on equilibrium wages. Low knowledge-intensity services also repre-
sent the part of the economy in which the market power of firms increased, while it 
decreased in manufacturing and stayed virtually the same in the remaining market 
services. This is partly due to the non-tradable nature of the output produced, but 
also to the process of concentration that has occurred in the last decades, when large 
firms in the trade sectors replaced little family business (mom and pop stores), gain-
ing in market power and in bargaining power vis-à-vis labor. This is corroborated 
by the evidence proposed by our data, particularly the changes in the composition 
of non-regular labor: similar to the conclusions reached by Kambayashi and Kato 
(2013), our data shows that the decrease in self-employment and family work was 
offset by the growth of contract/part-time employment. In LKI services the share 
of non-regular hours worked remained substantially stable over time at around 33 
percent (see Figure 7); however, while in 1970 part-time employment accounted for 
3.6 percent of total hours worked and self/family employment for 29.9 percent, in 
2012 their shares were 21.2 percent and 10.9 percent, respectively. To sum up, var-
ious structural and economic evolutions contributed to the weakening of the posi-
tion of an increasing number of workers employed in the low-knowledge-intensity 
service. Such factors contributed to reducing the share of output accruing to labor, 
with likely negative repercussions for sensitive aspects of the Japanese economy, 
such as income inequality and aggregate demand.
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