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Abstract 

In this study, we examined (1) whether unions can reduce wage dispersion, (2) whether the influence 

of unions has changed over time, and (3) whether the influence of unions differs depending on the 

ownership structure of firms. By combining three data sources, we created a panel dataset including 

data for 2004--2015. We found very small changes in union status, partly because our data set only 

covered a relatively short period. We used the hybrid model to address the data challenge. Our results 

are summarized as follows: (1) We discovered that labor unions have a role in decreasing wage 

dispersion based on the results of the between effect. (2) We found that the union effect gradually 

decreased within the sample period. (3) We discovered that there is substitutability between foreign 

investors and labor unions, while there is complementary between financial institutional shareholders 

and labor unions in terms of decreasing wage dispersion. We confirmed (1) and (3) are valid when we 

employed the endogenous treatment effects model to address the endogeneity problem of the union 

dummy. This led to the conclusion that the bargaining power of unions depends on differences in 

corporate governance structure. 
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1.Introduction 

Recently, the influence of labor unions has reduced in most industrialized countries Data shows that 

the organization rate of labor unions has been consistently falling since the 1970s and union members 

have also been decreasing since the mid-1990s (Figure 1). Some Western studies also show that labor 

relations have placed more importance on human resource management on individuals rather than 

collective ones under labor unions (Gollan 2006; Bryson et al. 2013).  

 It has also been noted that wage dispersion has been increased in Japan since 1990s.While some 

argue that one of the underlying reasons for this is the change in age composition brought by the 

aging of the population, others pay attention to the influence of widening wage dispersion in the 

younger generation. In addition. the prevalence of performance-based payment systems since 1990s 

may have had a role to widen wage dispersion. 

 We study the influence of labor unions on wage dispersion using the panel date of Japan’s listed 

companies. Specifically, we analyze whether labor unions can reduce wage dispersion or not, and 

whether the influence has changed over time. We also try to understand if labor unions have evolved 

over time.  

As to the influence of labor unions on wages, there have been many studies. Freeman (1980) and 

Booth (1995) are pioneering works about the influence of labor unions on wage distribution. Some 

studies argue that labor unions have a role to reduce wage dispersion using the data on Western 

countries (Kahn and Curme 1987; Teulings and Hartog 1998; Wallerstein 1999; Blau and Kahn 1999; 

Franscisco et al. 2020). Farber et al.(2021) shows there is a negative correlation between income 

inequality and union density. As to that on the levels of wages, many studies have been conducted 

targeting Japanese firms (Tachibanaki and Noda 2000;Tsuru 2002; Morikawa 2010).  

 Although many studies have been made on the unions’ effect on wages, little is known about 

whether it is affected by firms’ heterogeneity or not. Therefore, we pay attention to firms’ ownership 

structure. There seems to be some complementarity between ownership structure and labor relations. 

The Japanese employment system is characterized by lifetime employment, seniority-based payment, 

and enterprise labor unions. This employment system complemented the stable ownership structure 

of Japanese firms, which is composed of cross-shareholding with business partners and equity shares 

held by financial institutions. Therefore, in former days, Japan’s large companies could establish 

managerial and investment plans from a long-term perspective thanks to the cross-shareholding and 



2 
 

the main bank system. Conversely, the management style emphasizing the long-term interest 

encouraged Japanese firms to carry out long-term human resource development programs. Aoki 

(1994) argues that there is institutional complementarity between ownership structure and labor 

relations in Japanese firms revealing the characteristics of the systems of Japanese firms largely 

different from those of firms in Western countries. Morishima (1991) also points out the significance 

of information sharing between managers and labor unions.  

However, since the bubble burst, the ownership structure of Japanese firms has been dramatically 

changed. While many firms tried to dissolve cross-shareholding, shareholders, once they were 

“silent”, began to actively participate in management. Such trends were also accelerated by the 

corporate governance reform. The extension of the influence of shareholders who strongly seek for 

increased profit allocation may have changed unions’ influence on wage dispersion.  

Unions’ effects to reduce wage dispersion are revealed in previous studies. However, the extension 

of the influence of such shareholders in accordance with weakened bargaining power of labor unions 

may also have affected wage distribution as well as the levels of wages. There are reasons to account 

for it. First, those shareholders who emphasize short-term profits may urge managers to increase 

profits promoting them to stimulate employees’ labor incentives by introducing more widely varying 

salaries. Second, such shareholders may adopt a negative attitude toward the formation of firm-

specific human capital, which may lead to the cause of the widening of wage dispersion.  

Overall, in firms where there are many shareholders who emphasize short-term profits, there is a 

possibility that unions’ effects to reduce wage dispersion is suppressed. Therefore, we study unions’ 

effects on wage distribution taking into the differences in ownership structure. 

 The following parameters were set for this study. First, we examined whether union effects to reduce 

wage dispersion depending on ownership structure focusing on the interactions between ownership 

structure and unions. To our knowledge, there has been little research on this issue. Second, we paid 

attention to the change in union effects over time to make it possible to discuss the change in the 

bargaining power of labor unions. Third, we constructed and used panel data for Japan’s large firms. 

This enabled us to control for firms’ heterogeneity.  

 The rest of this paper is organized as follows: Section two provides an overview of the previous 

studies. Section three includes the hypotheses, data, and the empirical strategy. Section four presents 

the results. Section five summarizes our analysis and discusses the limitations of the findings.  
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2. Previous Studies 

 Freeman’s (1980) study revealed the unions’ decreasing effects on wage dispersion. It argued that 

unions prefer smaller wage dispersion in firms because to maintain unity among union members. 

Booth (1995) demonstrated that unions reduce wage dispersion by decreasing the rate of return, 

education, and tenure. Using firm-level data, Tachibanaki and Noda (2000) discussed that the unions’ 

effect was confirmed only for women. Hara and Kawaguchi (2008) analyzed wage dispersion 

between union members and non-union members by employing Cotton-Neumark decomposition. 

Suzuki (2020) studied unions’ influence on wage distribution by utilizing Oaxaca-Blinder 

decomposition. She revealed that wage variance among age groups has been decreasing in recent 

years regardless of union status. 

 Most studies conducted since the first decade of the 2000s claimed that unions’ influence on wage 

dispersion has been decreasing because managers have placed more importance on direct 

negotiations with employees than through labor unions. Kaufman and Taras (2000) and Kaufman 

and Taras (2010) stated that managers created non-union employee committees to prevent unions 

from being formed. Bryson et al. (2013) pointed out that in Britain, negotiations on employment 

conditions have shifted from unions or non-union employee committees to direct communication 

between the manager and employees. 

 For studies on unions in Japan, Tsuru (2002) argued that non-unionization of labor relations was 

preferred. Morikawa (2010) contended that unions did not raise wages more than productivity for 

Japan’s labor markets. Noda and Hirano (2013) stated that while unionized firms were likely to resist 

downsizing before 1997, they became more open with downsizing after 1997. Abe and Shimizutani 

(2007), focusing on the relationship between corporate governance and employment conditions, 

argued that outside managers were likely to execute layoffs or early retirement programs. Matsuura 

and Noda (2013) revealed that unions’ influence on the job separation rate is significantly different 

for family-owned companies. Okamoto and Matsuura (2020) discovered that employees with higher 

financial institution stock ownership ratios and foreign stock ownership ratios received higher wages. 

 The studies confirm that unions have a role in decreasing wage dispersion. However, the lower 

number of union organization rates and union members indicate that they now play a lesser role in 

wage dispersion. This trend has been observed in Japan and in Western countries.   

 Moreover, by using the survey on wage structure from 1991 to 2012 by the Ministry of Health, 
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Labour and Welfare, Akesaka and Miyoshi (2018) broke down employees’ wage dispersion in Japan 

into within-firm and between-firm. They showed that a variance increase in establishment fixed 

effects results in an increase in the between-firm dispersion. In contrast, we examine the factors 

involved in firm fixed effects and how it affects unions and corporate governance. 

 

3. Hypotheses, Data, and Empirical Strategy 

3.1. Hypotheses 

 We examine the unions’ influence on wage dispersion in firms from three perspectives: 

 First, we explore whether unions can reduce wage dispersion after controlling for covariates in the 

following empirical analysis. Figure 3 displays the trends in wage differences for employees at the 

age of 30 in unionized and non-union firms. The first chart shows the wage gap between unionized 

and non-union firms using the highest and lowest wages. The second chart shows the wage gap 

between unionized and non-union firms using the highest and average wages, while the last chart 

uses the average and lowest wages. The figure shows that the overall wage dispersion is smaller in 

unionized firms. This validates the theory of Freeman (1980) for Japanese firms.  

 

Hypothesis 1. Unions can reduce wage dispersion. 

 

Second, we examine whether unions’ influence on reducing wage dispersion has significantly 

weakened in recent years. We study whether the unions’ influence on wage reduction has changed in 

recent years. Figure 3 shows that the overall differences in wage dispersion between unionized and 

non-union firms have been decreasing, and this may be due to the lesser influence of unions. Unions 

may urge management to avoid implementing a performance-based compensation system in order to 

reduce wage dispersion. However, unions would be unable to do this if their influence on wage 

dispersion has diminished.  

 

Hypothesis 2. Unions’ influence on reducing wage dispersion has weakened in recent years. 

 

Third, we examine whether unions’ influence differs depending on the corporate governance 

structure of firms. Specifically, we explore whether the corporate ownership structure and enterprise 
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union has a complementary or a substitution effect with respect to the reducing wage dispersion.  

Hall and Soskice (2001) suggests a categorization of capitalism in to two types: Liberal Market 

Economies (LMEs) exemplified by the USA/UK and Coordinated Market Economies (CMEs) such 

as Japan/Germany. Firms in LMEs emphasize a short-term perspective, striving to maximizing 

shareholders’ profit. In contrast, firms in CMEs prioritize a long-term perspective and consider a 

diverse range of stakeholders including their employees, the creditors, the suppliers and the 

customers, and so on. Similarly, shareholders in CMEs typically adopt a “silent” or patient approach 

to their invested firm, prioritizing non-financial interests such as long-term relationship over the 

short-term financial interests emphasized by the shareholders in LMEs.  

Consequently, shareholders in LMEs may encourage managers to boost employee incentives by 

introducing more dispersed wage structure within employees who have same characteristics such as 

a pay-for-performance wage system, while shareholders in CMEs may align with the objectives of 

enterprise unions, such as reducing wage dispersion among their members.  

Nakamura (2023) focused on the three types of shareholders: (1) Main banks and other relationship 

– oriented lenders, (2) business corporations with cross-shareholdings, and (3) foreign investors, then 

pointed out that (1) and (2) place a premium on long-term business relationships while (3) has the 

sole purpose of maximizing the share price. Additionally, Nakamura (2023) mentioned that (1) and 

(2) are only one component of “financial institutions” and “other domestic corporations (non-

financial institutions)” in the shareholder composition data from each firm’s annual security report 

whereas (3) corresponds almost one-to-one to “overseas corporations.” We therefore employ the 

foreign stock ownership ratio as a proxy variable to gauge the influence of shareholders from LMEs. 

While we intend to employ the financial institutional stock ownership ratios a proxy variable to 

measure the influence of shareholders from CMEs, it is essential to note that ”Financial institutions” 

includes trust banks, city banks, regional banks, insurance companies, and other financial institutions. 

Certain types of financial institutions, such as investment trust fund and trust account shareholders 

may not possess the characteristics aligning with type (1) shareholders. Although our data used in 

the regression analysis lacks a breakdown, we can obtain the “Investment trust fund stock ownership 

ratio,” allowing us to subtract it from the financial institutions stock owner ship ratio mitigating the 

influence of shareholders other than the CMEs to some extent. 

Our investigation aims to determine the influence of foreign investors weakens the union’s effect 
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in reducing wage dispersion (substitution effect) and whether the influence of financial institutional 

shareholders enhances union’s effect in reducing wage dispersion (complementary effect). 

 

Hypothesis 3. Ownership structure affects union’s reducing wage dispersion effects. 

 

3.2. Data 

 Our analysis combines the following three firm-level panel datasets: (1) “CSR Data” compiled by 

Toyo Keizai Shinpo, (2) financial data brought by Nikkei NEEDS Financial QUEST, and (3) union 

data by Nikkei NEEDS. While (2) and (3) cover all listed firms in Japan, (1) only contains data on 

firms’ targeted CSR data questionnaire. In addition, there are cases where respondent firms have not 

answered the question on which we have produced variables. For CSR Data, we used data from 2004 

to 2015. For the variables used for measuring wage dispersion, we used (1) the gap between the 

highest and the lowest wages (LNWD1), (2) the gap between the highest and the average wages 

(LNWD2), and (3) the gap between the average and the lowest wages (LNWD3) within a firm.  

These variables were calculated based on monthly wages1 of employees on the main career track 

(Sogo-shoku) who graduated from universities. It is exceptionally rare to obtain panel data on wage 

differentials specific to each company and it provides highly valuable information for 

econometricians. This holds true even if the highest and lowest2 wages may include extreme case. 

The wage gaps were computed in log after dividing the former by the latter. For example, if the 

highest wage amounts to six hundred thousand yen and the lowest is two hundred thousand yen, the 

ratio is two and the logarithm of two is 1.0986. 

 Using the wages of employees at the age of 30 is reasonable for identifying the effects of unions on 

wage dispersion. Wage dispersion is likely low for employees in their twenties because in Japan’s 

listed firms, most of the regular employees are hired en masse after graduation. In this situation, it is 

difficult to identify whether the decreasing wage dispersion is influenced by the union or is due to 

 
1 It should be noted that the average wage may be based on the model wage in the firm. The wages include position-
related allowances and family allowances but do not include overtime allowances, bonuses, and similar payments. 
Additionally, location-specific allowances and housing allowances, which are only provided to specific individuals, are 
also not included. 
2 We excluded the lowest wage data from our sample due to the reasons such as taking leave during the survey period 
reported by the firm. 
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limited dispersion in knowledge or skills affecting the wages of the younger workforce. On the other 

hand, some employees in late thirties lose union membership because they accepted managerial 

positions. As a result, it becomes difficult to identify whether wage dispersion is due to the decrease 

in union influence or because of some employees leaving the unions to accept managerial positions3. 

Hence, we deem it proper to use wages of employees at the age of 30. 

 For explanatory variables, we used the union status dummy (UNION), which takes 1 if a respondent 

firm has at least one union within it. We also use the foreign stock ownership ratio (FOREIGN) and 

the financial institutional stock ownership ratio (FINANCIAL) to represent corporate governance 

structure. 

Other control variables include the log of the number of employees (LnEMP) as a proxy variable 

for the characteristics of firms, years of operation(OYEAR) , dummy variables for industries 

classified based on Nikkei’s middle classification, the log of average yearly wages among employees 

(LnAWAGE) as a proxy variable for the characteristics of average employees, the ratio of employees 

over 50 to total employees (OVER50), and the ratio of female employees to total employees 

(FEMALE). While our overall strategy to control for macroeconomic shocks commonly affecting 

firms is to employ dummy variables, we introduced a time trend to specify the recent change in 

unions’ effects to reduce wage dispersion. The estimated sample size was 3755-3856 and the number 

of firms was 784-785.  

 We eliminated firms with inaccurate responses (for example, the cases in which the lower wage 

exceeds the higher wage, firms answering yearly wages in place of monthly wages, and firms 

answering the wage of long-term absentees in place of the lowest wages from our sample). In 

addition, we only used firms that gave at least one correct answer concerning the three measures for 

wage dispersion and with complete values for explanatory variables. 

Table 1 displays descriptive statistics. The percentage of unionized firms in the sample was 73.5%. 

While both the highest and the lowest wages at the age of 30 are higher for non-union firms, the 

lowest wage is slightly higher for unionized firms. Wage dispersion was higher for non-union firms 

for all three measurements. As for shareholding ratios, both the foreign stock ownership and the 

 
3 Analyzing unions’ effect on wages, Tachibanaki and Noda(2000) also uses only wages for employees in their thirties 
since most of the supervisory employees in their forties are supposed to quite union. 
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financial institutional stock ownership ratios are higher for unionized firms. The number of 

employees and (logged) average yearly wages are higher for unionized firms. The number of years 

of operation and the ratio of employees over fifty years old are higher for unionized firms. Lastly, 

the ratio of female employees to total employees is higher for non-union firms. 

Table 2 shows the breakdown of firms by industry. There is a substantial difference between 

unionized and non-unionized firms. While manufacturing firms account for 70% of the total for 

unionized firms, they do a little more than 30 % for non-union firms. Table 3 displays the current 

trends in the ratio of unionized firms. The ratio remained stable at approximately 75%. Table 4 

displays the ratio and trends in union status of firms. From 2004 to 2015, the ratio remained stable 

at approximately 75%. Within the sample period, nineteen firms transitioned from “Non-union” to 

“Union” while six firms transitioned from “Union” to “Non-union”. Overall, there were only 25 

transitions out of 3864 firms in the sample.  

One challenge with this analysis is the difficulty in correctly estimating coefficients for the fixed 

variables for each individual, such as a union status dummy, when the fixed-effect model is estimated. 

We tackle this problem later using the hybrid model. 

 

3.3. Empirical strategy 

In the previous section, we explained three hypotheses to be tested in this study. 

 

For the first hypothesis, we estimate a baseline model. 

 

    𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖 = 𝛽𝛽10 + 𝛽𝛽11𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 + (𝐶𝐶𝑈𝑈𝑈𝑈𝐶𝐶𝐶𝐶𝑈𝑈𝐶𝐶) + 𝑢𝑢𝑖𝑖𝑖𝑖      （1） 

 

Since there are three types of measurables, there will be three estimated results for a single equation. 

UNION is a dummy variable that takes the value of 1 if a firm has at least one union, and 0 otherwise; 

We used an indicator variable for corporate governance (GOV), as well as the foreign stock 

ownership ratio (FOREIGN) and the financial institutional stock ownership ratio (FINANCIAL). We 

added the control variables defined in Section 3.2, including year and industry dummies. If the 

estimated coefficient is negative, it indicates that unions’ influence reduces wage dispersion in a firm. 
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For the second hypothesis, we used the model incorporating a time trend dummy (YEAR) and the 

interaction term between YEAR and UNION.  

 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖 = 𝛽𝛽20 + 𝛽𝛽21𝑈𝑈𝐿𝐿𝑈𝑈𝑈𝑈𝐿𝐿𝑖𝑖𝑖𝑖 + 𝛽𝛽22𝐺𝐺𝑈𝑈𝐺𝐺𝑖𝑖𝑖𝑖 + 𝛽𝛽23𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑖𝑖 + 𝛽𝛽24𝑈𝑈𝐿𝐿𝑈𝑈𝑈𝑈𝐿𝐿𝑖𝑖𝑖𝑖 × 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑖𝑖 

+(𝐶𝐶𝑈𝑈𝑈𝑈𝐶𝐶𝐶𝐶𝑈𝑈𝐶𝐶) + 𝑢𝑢𝑖𝑖𝑖𝑖       （2） 

If the estimated coefficients of UNION and the interaction term between UNION and YEAR are 

negative and positive respectively, it indicates that unions’ influence on decreasing wage dispersion 

has weakened year by year. 

For the third hypothesis, we used a model that includes indicator variables for corporate governance 

(GOV), UNION, and the interaction terms between both variables. 

 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖 = 𝛽𝛽30 + 𝛽𝛽31𝑈𝑈𝐿𝐿𝑈𝑈𝑈𝑈𝐿𝐿𝑖𝑖𝑖𝑖 + 𝛽𝛽32𝐺𝐺𝑈𝑈𝐺𝐺𝑖𝑖𝑖𝑖 + 𝛽𝛽33𝑈𝑈𝐿𝐿𝑈𝑈𝑈𝑈𝐿𝐿𝑖𝑖𝑖𝑖 × 𝐺𝐺𝑈𝑈𝐺𝐺𝑖𝑖𝑖𝑖 + (𝐶𝐶𝑈𝑈𝑈𝑈𝐶𝐶𝐶𝐶𝑈𝑈𝐶𝐶) + 𝑢𝑢𝑖𝑖𝑖𝑖  （3） 

 

The control variables were the same as those employed in Equation (1). For firms with labor unions, 

the combined impact of unions and shareholders on wage dispersion is represented by (𝛽𝛽31 + (𝛽𝛽32 +

𝛽𝛽33) × 𝐺𝐺𝑈𝑈𝐺𝐺𝑖𝑖𝑖𝑖) . A negative 𝛽𝛽31  alongside a (𝛽𝛽32 + 𝛽𝛽33)  indicates that unions have a reducing 

effect on wage dispersion, while shareholders contribute to its expansion. Thus, there exists a 

substitution effect between shareholder structure and unions with respect to reducing wage dispersion. 

Conversely, if both 𝛽𝛽31 and (𝛽𝛽32 + 𝛽𝛽33) are negative, it implies that both unions and shareholders 

are reducing wage dispersion, demonstrating a complementary effect between shareholder structure 

and unions with respect to reducing wage dispersion. 

The union status hardly changed in most of the sample firms. The random effect model’s drawback 

is that the estimated coefficients are inconsistent because we cannot control the characteristics of 

firms that are not reflected in time-variant explanatory variables within the sample period. In addition, 

we cannot correctly estimate the coefficients of almost time-invariant variables like union status 

dummies when using the fixed-effect model.  

To address this problem, we used the hybrid model. Allison (2009) argues that the hybrid model 

combines some virtues of fixed effect and random effect models, where both the between and within 

effects can be correctly estimated. In the hybrid model, we modified explanatory variables while 
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maintaining the explained variables as is. We included both firm-specific means and deviations from 

firm-specific means for time-varying variables. In addition, we incorporated time-invariant variables 

in the model and estimate the following random effect model: 

 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1(𝑥𝑥𝑖𝑖𝑖𝑖 − �̅�𝑥𝑖𝑖) + 𝛽𝛽2�̅�𝑥𝑖𝑖 + 𝛽𝛽3𝑧𝑧𝑖𝑖 + 𝜀𝜀𝑖𝑖+𝑢𝑢𝑖𝑖𝑖𝑖 （4） 

    𝑦𝑦  : explained variables, 𝑥𝑥  : time-varying variables, 𝑧𝑧  : time-invariant variables, 𝜀𝜀  : time-

invariant error term, 𝑢𝑢 : time-varying error term  

 

𝛽𝛽1 corresponds to the within effect, and 𝛽𝛽2 is the between effect. In this study, we assumed that 

industry dummies are time-invariant within the sample period. Year dummies are of little interest to 

us so we did not use them. First, we utilized the random effect model of equation (1). Then, we used 

a baseline model with two lists of explanatory variables, log of the number of employees, industry 

dummies, and year dummies as controls. Next, we compared the results of both models and examined 

the first hypothesis by estimating the hybrid model in the same way. Lastly, we examined the second 

and third hypotheses by estimating the hybrid model of equations (2) and (3) including some 

interaction effects. 

In addition to the hybrid model, we employed the endogenous treatment effects model to address 

the endogeneity of the union dummy, enabling us to examine the effect of an endogenous binary 

variable on the dependent variable. This model is composed of two equations: (1) an equation for the 

outcome variables: LNWD1 – LNWD3 and (2) an equation for the endogenous binary variable, 

UNION. The explanatory variables included in these equations are essentially same as those in the 

hybrid model, however, equation (2) omits OYEAR to prevent potential multicollinearity problems 

with the instrumental variable, UDEN. UDEN represents the union density: the percentage of 

workers affiliated with a labor union at the country level when the firm was established. 

The rationale for this empirical strategy is grounded in the idea that employees in the firms 

established in years when a substantial number of workers in the country participate in labor unions 

are more likely to have their labor union. Union members require diverse support to organize and set 

up their union activities. The availability of such support is expected to be more abundant when the 

firm is established during a period with a significant number of unionized workers. Consequently, 
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UDEN is likely to have a direct effect on the likelihood of the employees in the firm having their 

labor union. In contrast, UDEN is unlikely to directly affect the firm’s productivity. 

 We estimate this model using the full sample to test the first hypothesis. Subsequently, we 

estimated the model for sample divided into two periods—the first half and the second half—to test 

the second hypothesis. Finally, we estimate the model for sample divided based on the median of the 

foreign corporate shareholding ratio or those divided based on the financial institution shareholding 

ratio to test the third hypothesis.  

 

4. Results and Discussion 

4.1. Baseline Models and Hybrid Models 

 Table 5 shows the results of the baseline model to examine the first hypothesis. The results of the 

simple model are reported in Columns (1)–(3). UNION was significantly negative in all the equations, 

indicating that wage dispersion is smaller in unionized firms. While FOREIGN was significantly 

positive in all equations, FINANCIAL was significantly negative, except column (3). This indicated 

that wage dispersion is larger in firms with higher foreign stock ownership ratios and smaller in firms 

with lower financial stock ownership ratios. Columns (4)–(6) reported the results of the model with 

all the controls. Although the overall tendency of key variables remains the same, UNION was 

insignificant at the 10% level in Column (6). As for controls, LnEMP was significantly positive in 

and OYEAR was significantly negative in all the equations. LnAWAGE was significantly negative 

in Columns (4) and (5). While OVER50 was significantly negative in all the equations, FEMALE 

was insignificant in any equation. 

The results of the hybrid model including all the controls are reported in Columns (7)–(9). While 

UNION was insignificant in the within effect estimation, it was significantly negative in the between 

effect estimation in Columns (7) and (8). These results indicate that unions’ influence on decreasing 

wage dispersion corresponds to between effects. Therefore, we confirm the first hypothesis that 

unions’ influence exists.  

 Among the variables for corporate governance, FOREIGN was significantly positive in the within 

and between effects except the within effect of LNWD2, suggesting that firms with higher foreign 

stock ownership ratios have a larger wage dispersion. FINANCIAL was insignificant in the within 

effect, although it was significantly negative in the between effects except LNWD3. This implies 
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that firms with higher financial institutional stock ownership ratios have smaller wage dispersion. 

However, wage dispersion increased when the ratio was raised in the sample period, suggesting that 

financial institutions may have adopted different corporate governance structures that resulted to an 

increase in stock ownership ratio. 

As for the other controls, LnEMP was significantly positive in both effects in all equations. OYEAR 

was significantly negative only in the between effects in all equations. LnAWAGE was significantly 

negative in between effect in Columns (7) and (8). OVER50 was significantly negative in both effects 

in all equations. FEMALE was significantly negative in the within effect and is significantly positive 

in the between effect in Columns (7) and (8). 

 Table 6 displays the results of the hybrid model including the interaction effects. Columns (10) - 

(12) include the interaction effects between UNION and YEAR while Columns (13) – (15) include 

the interaction effects between UNION and FINANCIAL or FOREIGN. Let us discuss the results in 

Columns (10) - (12) to examine the second hypothesis. UNION was significantly negative in the 

within effect in Columns (10) and (12). Although YEAR was insignificant, the interaction effects 

between UNION and YEAR in Columns (10) and (12) were significantly positive in within effect. 

This indicates that the unions’ influence on decreasing wage dispersion has weakened year by year, 

confirming the partial validity of the second hypothesis. The results of the other variables were also 

similar to Columns (7) - (9).  

 Lastly, we examined the results in Columns (13) - (15) to determine if the third hypothesis is valid. 

UNION was significantly negative only in the between effect for Columns (13) and (15), implying 

that unions’ influence exists. FOREIGN was significantly positive in the between effect, while 

FINANCIAL was significantly negative in between effects in all equations. These results were 

almost the same as Columns (7) - (9). In all equations, the interaction term between UNION and 

FOREIGN was significantly negative in the between effect except for column (15), whereas the 

interaction term between UNION and FINANCIAL was significantly positive in the between effect. 

 To summarize, the results of Columns (13) and (14) indicate that while wage dispersion is generally 

higher for firms with higher foreign stock ownership ratio, it is lower for unionized firms. In contrast, 

it also shows that while wage dispersion is generally lower for firms with a higher financial 

institutional stock ownership ratio in general, it is higher for unionized firms. 

 Afterwards, we calculated the magnitude of unions’ influence on the governance structures’ wage 
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gap by comparing 𝛽𝛽32 with (𝛽𝛽32 + 𝛽𝛽33) using the estimated values in Columns (13)-(15). Using 

Column (13), 𝛽𝛽32  is 0.524 and (𝛽𝛽32 + 𝛽𝛽33)  is 0.245 for FOREIGN, while 𝛽𝛽32  is -0.467 and 

(𝛽𝛽32 + 𝛽𝛽33) is -0.059 for FINANCIAL. Results indicate that there is substitutability between unions 

and foreign and financial institutions, as investors’ influence is weakened in unionized firms. Using 

Column (14), 𝛽𝛽32  is 0.379 and (𝛽𝛽32 + 𝛽𝛽33)  is 0.146 for FOREIGN, while 𝛽𝛽32  is -0.277, and 

(𝛽𝛽32 + 𝛽𝛽33) is -0.077 for FINANCIAL. The results are almost the same as the previous one. Using 

Column (15), 𝛽𝛽32  is 0.148 and (𝛽𝛽32 + 𝛽𝛽33)  is 0.101 for FOREIGN, while 𝛽𝛽32  is -0.165, and 

(𝛽𝛽32 + 𝛽𝛽33)  is 0.016 with FINANCIAL. The results obtained from Column (15) suggest that 

substitutability between UNION and FOREIGN lacks statistical significance, as evidenced by the 

insignificant interaction term. Furthermore, no evidence of complementarity between UNION and 

FINANCIAL is observed. 

 We confirm the validity of the third hypothesis for LNWD1 and LNWD2, while the results remain 

nearly unchanged for other control variables. 

 

4.2. Endogenous Treatment Effects model 

Table 7 shows the results of the endogenous treatment effects model to examine the first hypothesis 

considering the endogeneity of union dummy. The coefficients of UNION are consistently negative 

and statistically significant in all equations, indicating reduced wage dispersion in unionized firms 

when controlling for the endogeneity of the union dummy. This supports the presence of the union’s 

effect in reducing wage dispersion, consistent with findings from random effects model and hybrid 

model. We confirm the validity of our first hypothesis. The coefficients of the control variables align 

with those observed in the aforementioned models. In the equations with UNION as the dependent 

variable, the coefficients of UDEN are positive and significant, aligning with our expectation. 

Table 8 shows the results of the endogenous treatment effects model for the sample divided into 

two periods. The coefficients of UNION in the two periods basically similar, with the coefficients of 

second half are slightly larger in terms of absolute value. This suggests that union’s effect on reducing 

wage dispersion has not changed significantly over our sample period, contrary to our second 

hypothesis. 

Table 9 shows the results of the endogenous treatment effects model for sample divided based on 

the median of the foreign corporate shareholding ratio or those divided based on the median or the 
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financial institution shareholding ratio. The coefficients of UNION for the sample with a foreign 

shareholding ratio less than the median value are larger in absolute value, than those for the sample 

with a ratio larger than or equal to the median value. It indicates that the union’s reducing wage 

dispersion effect is weaker when the influence of foreign shareholders is strong, consistent with 

findings from our hybrid model. Conversely, the coefficients of UNION for the sample with a 

financial institution shareholding ratio larger than or equal to the median value are larger in absolute 

value, than those for the sample with a ratio less the median value. It suggests that the union’s 

reducing wage dispersion effect is stronger when the influence of financial institute shareholders is 

strong, also consistent with findings from our hybrid model. These outcomes support the validity of 

our third hypothesis. 

 

5. Conclusion 

 Using panel data on Japan’s listed firms, we examined the unions’ influence on wage distribution. 

Specifically, we examined (1) whether unions can reduce wage dispersion, (2) whether unions’ 

influence changed over time, and (3) whether unions’ influence differs depending on the ownership 

structure of firms. We found very small changes in union status partly because the data set only 

covered the period from 2004 to 2015. We used the hybrid model to address the data challenge, then 

estimated the endogenous treatment effects model to solve the endogeneity problem for the union 

dummy. 

 Our results are summarized as follows: Based on the hybrid model, first, we discovered that labor 

unions have a role in decreasing wage dispersion based on the results of the between effect. Second, 

we learned that the union effect has gradually decreased within the sample period. Finally, we 

discovered that there is substitutability between foreign investors and labor unions, while there is 

complementary between financial institutional shareholders and labor unions in terms of decreasing 

wage dispersion. Through the application of the endogenous treatment effects model, we validated 

the validity of the first and third hypotheses mentioned earlier. 

This led to the conclusion that unions’ bargaining power depends on differences in corporate 

governance structure. We also concluded that the decreasing influence of unions may be attributed 

to the change in corporate governance structure, particularly to the rise in foreign stock ownership 

and the fall in financial institutional stock ownership.  
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 For the limitations, we could not clarify how corporate governance structure affects unions’ 

bargaining power. It was also difficult to identify the causal relation between labor unions and 

corporate governance structure since both can be regarded as endogenous. Lastly, we only used the 

highest, the mean, and the lowest wages to create the measures for wage dispersion instead of the 

commonly used quantiles due to data limitations. We hope that these limitations can be addressed in 

future studies. 
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Figure 1. Trends in Number of Labor Union Members and Organization Rate 

 
Source: Ministry of Health, Labour and Welfare, Basic Survey on Labour Unions 

 

Figure 2. Trends in Shareholding Ratio by Shareholder Type 

 

 
Source:Japan Exchange Group, Distribution of Shareholders 
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Figure 3. Trends of wage difference (Max/Min, Max/Avg. Avg/Min): Union vs Non-Union 

 

Table 1. Descriptive Statistics 
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Table 2. Industry Composition of Sample Firms 

 

Table 3. Trends in Number and Ratio of Unionized Firms  

 

 

Table 4. Trends in Status of Unionization 

 

Whole sample UNION Non-UNION Whole sample UNION Non-UNION
n % n % n % n % n % n %

1 Foods 173 4.48 153 5.39 20 1.95 35 Fishery 11 0.28 9 0.32 2 0.2
3 Textiles and Apparels 86 2.23 86 3.03 41 Construction 289 7.48 191 6.73 98 9.57
5 Pulp and Paper 22 0.57 22 0.77 43 Wholesale Trade 378 9.78 164 5.77 214 20.9
7 Chemicals 352 9.11 266 9.37 86 8.4 45 Retail Trade 255 6.6 172 6.06 83 8.11
9 Pharmaceutical 59 1.53 47 1.65 12 1.17 52 Other Financing Business 87 2.25 43 1.51 44 4.3

11 Oil and Coal Products 3 0.08 2 0.07 1 0.1 53 Real Estate 45 1.16 8 0.28 37 3.61
13 Rubber Products 74 1.92 74 2.61 55 Railway and Bus Transpotation 17 0.44 17 0.6
15 Glass and Ceramics Products 57 1.48 55 1.94 2 0.2 57 Land Transportation 19 0.49 11 0.39 8 0.78
17 Iron and Steel 63 1.63 63 2.22 59 Marine Transportation 22 0.57 22 0.77
19 Nonferrous Metals 141 3.65 94 3.31 47 4.59 61 Air Transportation 5 0.13 2 0.07 3 0.29
21 Machinery 308 7.97 278 9.79 30 2.93 63 Warehousing 40 1.04 33 1.16 7 0.68
23 Electric Appliances 489 12.66 410 14.44 79 7.71 65 Information & Communication 9 0.23 2 0.07 7 0.68
25 Shipbuilding 1 0.03 1 0.04 67 Electric Power 1 0.03 1 0.04
27 Automobile 205 5.31 205 7.22 69 Gas 5 0.13 5 0.18
29 Transportation Equipment 34 0.88 34 1.2 71 Services 354 9.16 168 5.92 186 18.16
31 Precision Instruments 123 3.18 85 2.99 38 3.71 Total 3864 100 2840 100 1024 100
33 Other Products 137 3.55 117 4.12 20 1.95

n UNION(%)
2004 207 75.8%
2005 272 71.7%
2006 302 72.2%
2007 334 74.3%
2008 341 71.3%
2009 342 72.2%
2010 345 71.0%
2011 341 74.2%
2012 350 73.7%
2013 361 75.9%
2014 325 75.4%
2015 344 74.7%

3864

YEAR
Obs UNION(%)

NonUNION
→NonUNION(n)

UNION
→UNION(n)

NonUNION
→UNION(n)

UNION
→NonUNION(n)

2004 207 75.8% 49 154 1
2005 272 71.7% 76 194 1 1
2006 302 72.2% 83 215 3
2007 334 74.3% 85 247 1 1
2008 341 71.3% 96 238 5 1
2009 342 72.2% 95 247
2010 345 71.0% 99 245 1
2011 341 74.2% 88 250 2
2012 350 73.7% 92 256 2
2013 361 75.9% 85 272 2 2
2014 325 75.4% 76 244 1
2015 344 74.7% 86 255 1

3864 1010 2817 19 6
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Table 5. Regression Results of Basic Models 

 
 

 

 

 

 

 

 

 

 

 

 



23 
 

Table 6. Regression Results of Models with Interaction Terms 
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Table 7. Regression Results of Endogenous Treatment Effects Model(1) 
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Table 8. Regression Results of Endogenous Treatment Effects Model(2) 
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Table 9. Regression Results of Endogenous Treatment Effects Model(3) 
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