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Abstract 

The aim of the paper is to contribute to the debate on wage inequality in Japan by looking at the role of 

rent-sharing. The existing knowledge on rent-sharing drivers and asymmetries in Japan is very limited and 

we contribute to this research field by exploring the heterogeneity in rent-sharing associated with 

employers’ characteristics. Namely, we first explore differences in rent-sharing associated with a set of 

structural and workforce characteristics (firm size, age, share of managers, share of college workers) and 

with internationalisation processes (exports and FDI). We then focus our attention on the heterogeneity in 

rent-sharing between firms with high/low intensity of investments in intangible assets and digital 

technologies. 

The empirical analysis is based on employer-employee matched data obtained by combining the Basic 

Survey of Japanese Business Structure and Activities (BSJBSA) and the Basic Survey on Wage Structure 

(BSWS). The matching allows for the assembly of a large longitudinal firm-level dataset for the period 

2005-2018 and for taking advantage of the many features of panel econometric techniques. The empirical 

methods used (IV models, split sample analysis) allow us to simultaneously shed light on a variety of 

relevant factors and address the many identification challenges related to endogeneity/reverse causality for 

key relationships. 
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1. Introduction 

The widespread increase in economic inequalities observed in the past decades in virtually all economies of the world 

has raised concerns about their social sustainability and stimulated extensive research on its drivers. It is widely 

documented that inequality in labour compensations accounts for the most part of existing income disparities; however, 

despite firms being the crucial place where decisions on the distribution of the value are taken, only recently the attention 

of scholars has been directed to micro-level drivers The majority of these contributions link firms’ characteristics to their 

propensity to pay higher remunerations in general or to specific groups of workers (Aghion et al., 2019, Cirillo et al., 2017; 

Card et al., 2013; Ikeuchi et al., 2021). One specific segment of the micro-level literature has focused on the role played by 

the capacity of workers to appropriate rents (e.g., Bell et al, 2023; Card et al., 2018). This large body of empirical evidence 

has offered valuable novel insights, complementary to the achievements of the macro-level contributions that had populated 

the earlier stage of research (e.g., Christofides and Oswald 1992; Blanchflower et al., 1996; Estevao and Tevlin, 2003). 

 This paper aims at contributing to this strand of literature focusing on the case of Japan, where the research on rent-

sharing has been so far limited, despite many specific features of interest that include distinctive organisational and business 

models, industrial relation systems, labour market developments and a recent history of prolonged macroeconomic and 

wage stagnation (see, e.g., IMF, 2016; Aoyagi et al., 2016). With the exception of Fukao et al. (2022 and 2023), who carry out 

a long-run analysis on rent sharing at detailed industry level and for different demographic (age/gender/education) groups, 

rent-sharing in Japan has been dealt with in broader contexts or for specific segments of the economy. Stansbury and 

Summers (2017, p.29), in a comparative investigation on the “delinkage” between productivity and average compensations, 

find a correlation between productivity and average wages of 0.20 in Japan, which is much lower than that they report for 

other developed countries. Dobbelaere and Kiyota (2018) and Tanaka (2018) hypothesize rent sharing among other 

mechanisms explaining the wage premiums paid by exporting and domestic owned multinational firms in Japan. The former 

find rent sharing only in exporting firms, while the latter does not find any support for the so called “international rent 

sharing” conjecture (Helpman et al., 2010; Egger and Kreickemeier, 2013). 

 Our study complements and advances the industry/cell analyses by Fukao et al (2022 and 2023) by providing an 

equally comprehensive analysis at firm-level and for the most recent years available. Our focus is on the heterogeneity in 

rent-sharing that can be associated to a set of employers’ characteristics that decribe structural and organisational features 

as well as pay policies more/less conducive to rent-sharing. Namely, we first explore differences in rent-sharing associated 

to a set of structural and workforce characteristics (firm’s size, age, share of managers, share of college workers) and to 

internationalisation processes (exports and FDI). Then we focus our attention on heterogeneity in rent-sharing between 

firms with high/low intensity of investments in intangible assets and digital technologies. 

The empirical analysis is based on employer-employee matched data obtained by combining Basic Survey on Wage 

Structure (BSWS) and the Basic Survey of Japanese Business Structure and Activities (BSJBSA). The matching allows 

assembling a large longitudinal firm-level dataset over the period 2005-2018 and taking advantage of the many features of 

panel econometric techniques. This allows us, at the same time, shedding light on a variety of relevant aspect and facing the 

many identification challenges related to endogeneity/reverse causality of key relationships. 

 The following of the paper is organised as follows. In Section 2 we provide an overview of the relevant literature 

that serves as the conceptual background of our analysis. Section 3 describes the dataset used and provides some descriptive 

evidence. In Section 4 we present our empirical model and the way it allows tackling crucial econometric challenges. In 

Section 5 we present and discuss our results, while Section 6 concludes. 
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2. Literature based conceptual background 

Rent sharing is often defined as a firm-level relationship between wages and economic rents, a variation in this 

relationship reflects changes in balance of power between workers and firm (Bell et al., 2023). This is of key interest for 

policy makers, as shrinking rent sharing may unveil mechanisms underlying the falling labour share and the stagnating 

wages observed in many advanced economies (Acemoglu et al., 2022). In imperfect competitive markets a positive rent 

sharing occurring within firms may be the result of monopsonistic behaviour (Manning 2011; Card et al. 2018; Kline et al. 

2019; Lamadon et al. 2019) or rather it stems from bargaining power of workers (Nickel and Wadhwani 1990; Blanchflower 

et al. 1996; Van Reenen 1996). 

 In a recent survey of the empirical literature, Card et al. (2018) analysed over 20 influential papers on rent-sharing 

in Europe, Canada and the US. Adjusting all measures of rents used to a single metric, value added per worker, they find that 

the first generation of studies (industry-level average profits and wages) estimate an average elasticity of wages of 

approximately 0.14–0.29 (e.g., Christofides and Oswald, 1992; Hildreth and Oswald, 1997; Estevão and Tevlin, 2003). The 

rent-sharing parameter declines to 0.16–0.02 when the estimation is based on finer-grained data, such as industry-level 

value added combined with wages observed for different demographic groups (Fukao et al., 2022; 2023), or firm-level value 

added combined with wages observed at the firm or individual level (Margolis and Salvanes, 2001; Guertzgen, 2009; Arai 

and Heyman, 2009; Card et al., 2014, among others).  

As highlighted by Bell et al. (2023), the strand of literature addressing rent-sharing against the background of 

bargaining power depicts a context in which employers and workers seek to maximise and bargain over their respective 

shares of quasi-rents, which consist of employers’ profits and workers’ remuneration over and above the alternative wage—

their outside option (Van Reenen, 1996; Blanchflower et al., 1996; Estevão and Tevlin, 2003). As argued by Estevão and 

Tevlin (2003), within this framework, right-to-manage bargaining models are much more realistic than efficient bargaining 

models, especially where labour relations are highly decentralised, such as in the US and Japan. In such contexts, it is indeed 

more plausible to assume that workers and employers, rather than agreeing on wages and employment simultaneously, 

bargain over wages in the first place; based on the negotiated wage, firms decide the level of employment (right-to-manage). 

In both the monopsonistic-driven and power bargaining-driven models, labour heterogeneity and specific characteristics of 

workers play a key role in determining the magnitude of rent sharing (Bell et al., 2023; Fukao et al., 2022 and 2023; Card et 

al., 2018). 

Other studies, in addition to controlling for workers’ gender, education and skills, also explicitly consider the role 

of context-specific factors. Bagger et al. (2014) investigate over the dispersion of value added per worker and wages across 

Danish firms and highlight that sectoral specificities, such as capital intensity and TFP heterogeneity, play a major role 

through the rent-sharing channel. Numerous other studies indirectly deal with rent-sharing by focusing on the effect of ICT 

on wage structures (see Dunne and Schmitz, 1995; Krueger, 1993, and Entorf and Kramarz, 1998). Van Reenen (1996) 

obtains more direct evidence of quasi-rent sharing arising from major innovations, finding that more innovative contexts 

favour greater sharing capacity. More in general, rent sharing may occur in all those situations where intangible capital 

generates rents, that is, the stream of appropriable returns generated by the intangible in excess of its user cost (Crouzet et 

al., 2022). Besides the non-physical part of ICT (that is, database and software), the intangible capital encompasses R&D 

investments, trademarks and franchise agreements, among many other assets (Corrado et al., 2005; 2009). For example, in 

a business franchise, the intangible asset is the combination of the brand with the logistical and organizational instructions 

provided to the franchisee (Crouzet et al., 2022).  To generate rents, the asset must produce returns that exceed cost of using 

it (paying the franchiser, implementing organizational instructions, and possibly further promoting the brand through 
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advertising). It may be possible that the generation of rents in these contexts increase the probability of a positive rent 

sharing in favour of workers. 

An interesting part of the literature has focused on the interplay between rent-sharing and internationalisation 

patterns, which are closely related to productivity/innovation/technology capacities (see Melitz, 2003 and the extensive 

literature that followed). Theoretical and empirical findings tend to support the so-called “international rent-sharing” 

conjecture, as rent-sharing is identified as one of the mechanisms behind the wage premium paid by exporting and 

multinationals firms (see Helpman et al., 2010, and Egger and Kreickemeier, 2013). Empirical findings on the role of 

multinational enterprises (MNEs) indicate that they also share profits internationally by paying higher wages to their 

workers in foreign affiliates in periods of higher headquarter profits (Martins and Yang, 2015; Budd et al., 2005). The case 

of MNEs is particularly relevant for Japan given their importance in the national economy. However, the existing evidence 

is mixed: Dobbelaere and Kiyota (2018) find rent-sharing only in exporting (and not in multinational) Japanese firms; and 

Tanaka (2018), although confirming higher wages for exporting and multinational firms, does not identify rent-sharing as 

one of their possible drivers. 

In our opinion, Acemoglu et al. (2022) provide a tentative and interesting explanation for the inconclusive results on the 

“international rent-sharing” conjecture discussed above. These authors study rent sharing in a sample of US and Danish 

firms and find that managers with a business degree, compared to managers with education background in other studies 

(“non-business managers”), notably reduce their employees’ wages through depressing rent sharing. Among many other 

specifications, they particularly exploit exogenous export demand shocks and show that in contexts characterised by 

positive demand shocks, non-business managers share profits with their workers, whereas business managers do not. The 

emphasis in preserving shareholder value in any circumstance, that business managers learnt by attending their MBA 

courses during their education period, is one of the main explanations for wage cuts and reduced rent sharing. 

 

3. Data and descriptive evidence 

Our empirical analysis relies on a matched employer-employee dataset obtained by combining the Basic Survey on 

Wage Structure (BSWS) and the Basic Survey of Japanese Business Structure and Activities (BSJBSA), using the 

Establishment and Enterprise Census (EEC) as key (see Kodama and Odaki, 2012). The first one (BSWS) is conducted by the 

Japanese Ministry of Health, Labour and Welfare (MHLW). The survey supplies information, on an annual basis, on the wage 

structure of Japanese employees in major industries by a number of relevant features that include the type of employment, 

type of work, occupation, sex, age, school career, length of service and occupational career. Employees are selected by a 

uniform sampling method from the establishments in the survey (establishments with 10 regular employees or more – 

private establishments and specific establishments of public corporations; private establishments with 5-9 regular 

employees). It is therefore possible to connect workers’ information to establishment attributes such as industry, prefecture 

of location, size (number of regular employees) and a number of indicators based on the establishment workforce 

characteristics (such as average wages, relative importance of job positions, shares of employees by education, age, 

occupation, gender, etc.). Unfortunately, neither the worker-level nor the establishment-level information have a 

longitudinal dimension. The Survey is implemented since 1948 but, since 1982, it has been carried out on the same scale 

and on an annual basis. We limit our analysis to the period 2005-2018, when detailed information on the type of employment 

(regular / non-regular work) is available; this is a crucial information for the aims of our analysis as, for the reasons 

explained in the previous section, we limit the investigation of rent sharing to regular workers2. 

 
2 In the BSWS the classification of the type of employment is: (i) regular staff for an indefinite period; (ii) regular staff for a definite period; 
(iii) non-regular staff for an indefinite period; (iv) non-regular staff for a definite period. The first category identifies permanent 
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Our first key variable is labour remuneration, constructed as overall hourly cash earnings (hwage). This wage rate is 

obtained by dividing the monthly cash earnings by the actual number of scheduled and overtime hours worked. The monthly 

cash wage is obtained by adding two components: (i) contractual cash earnings, defined as before-tax amount of cash wages 

paid to employees including overtime allowances, based on paying conditions specified in advance in the labour contract or 

agreement and in the working rules of the establishments; and (ii) special cash earnings that include bonuses and term-end 

allowances. The first component refers to the monthly wage rate paid in June of a given year t; therefore, it accounts for the 

contractual evolutions decided during negotiations that take place annually between March and April (in what is known as 

the shunto or spring wage offensive). The second component refers to the bonuses paid in the previous calendar year; 

therefore, the yearly amount paid surveyed in year t+1 has been divided by twelve and this amount added to the base wage 

(the contractual cash earnings) in year t. The set of workers’ characteristics includes gender, age, highest level of education 

attained, tenure (length of service in the establishment), number of days and hours worked (scheduled and overtime), 

occupation and industry of the establishment. Education levels are classified into four groups: (i) graduates of junior high 

schools; (ii) graduates of senior high schools; (iii) graduates of higher professional schools and junior colleges; (iv) graduates 

of universities or graduate schools. 

BSWS data are at establishment level, and it is possible to link all establishments belonging to the same company using 

the Establishment and Enterprise Census (EEC). This allows creating company level variables by aggregating the individual 

information on workers belonging to the establishment of the same company, either as averages (wage, age, tenure) or as 

shares of employees with a given characteristic (gender, education, occupation). 

The EEC company level codes can be finally matched with the BSJBSA codes, so to add to BSWS-based variables (with 

a longitudinal dimension) a rich set of information. The BSJBSA is conducted annually by the Ministry of Economy, Trade 

and Industry (METI) and covers all companies with at least 50 employees and 30 million yen of paid-in capital in the 

Japanese manufacturing, mining and most of service sectors. The questionnaire of the Survey covers firms’ broad activities 

and characteristics such as sales, total wages, depreciation, number of employees, firm’s establishment year, tangible assets 

and intangible investment, and firms’ international activities. 

We draw from BSJBSA our second key variable, the metric or rent; for the reasons explained in the following section, 

we use as measure of rents value added per hour worked by regular workers. Value added is computed by summing up the 

amount of profits, regular labour cost and capital depreciation. Non-regular labour cost is not considered part of vale added 

as, consistent with Fukao et al. (2023), it is treated as a flexible input. 

  

 
employees on a regular (standard) contract and can be identified as belonging to the primary segment of the Japanese labour market; this 
is category of workers that we consider in our analysis. The remaining three groups of workers (on fixed-term and/or non-standard 
contracts) belong to the secondary segment and are therefore excluded. For the same reasons, we exclude from the sample the workers 
identified in the BSWS as ‘temporary’ (employed on very short-term contracts, i.e., less than one month). They represent about 2.5% of 
the total sample. Similarly, ‘Part-time’ workers (17% of the sample) are also not included in the analysis. For both temporary and part-
time workers, in addition, crucial information on education and some important job characteristics is missing. 
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Table 1. Sample summary descriptive statistics (2005-2018) 

 
Source: own elaborations from MHLW’s BSWS and METI’s BSJBSA data 

 

BSJBSA data are also used to construct variables to be employed as valid instruments for rents (see section 4): (i) 

domestic and overseas receipts from intellectual property rights (patent, utility models, design rights, copyrights, software) 

per employee (iprrec_emp); (ii) market concentration (alternatively, as the market share of the five largest company in each 

industry year – ‘top 5 market %’, or as the an industry/year Herfindahl index computed on sales – ‘hhi’). Lastly, we use 
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BSJBSA information to identify the variables that describe firms’ heterogeneity. The first set of attributes includes: firm size; 

firm age; share of the workforce with university education, share of workforce employed in managerial occupations, a 

dummy variable for exporting companies (export), and a dummy variable for companies having productive investments 

abroad (FDI). A second group of employers’ characteristics is related to investments in intangible capital per worker (total 

and its components, i.e. expenditures in advertisement (advert_emp_r), R&D (R&D_emp_r) and software (soft_emp_r); and 

in additional digitalisation technologies (tangible IT capital – ‘tang_IT_emp_r’); information processing and communication 

costs – ‘inf_cost_emp_r’). 

Table 1 outlines some descriptive statistics of the variables used in our analysis. All monetary values are in real terms 

(Yen, 2011). Wages have been deflated using the CPI index from OECD; value added and all other firm level variables have 

been deflated using industry gross output deflators (from Japan Industrial Productivity – JIP - database). 

The average firm level wage of regular workers amounts to 2,320 Yen; the gender gap is above 25% and the college 

premium is around 10%. On average, 22%  the company regular employment is composed of female employees and 39% of 

college workers; the average employees’ age and tenure are 39.7 years-old and 14.8 years, respectively. As for other firms’ 

characteristics, the average size is around 562 employees and the share on non-regular workers approaches 18%. About 

26% of firms export part of their output and 11% own foreign affiliates. The intensity of intangible investment (and its 

components) shows a high variability across firms; investments in digital technologies exhibit a similarly high variability. 

 

4. Empirical model 

4.1 Baseline model  

Our baseline empirical specification is consistent with the bargaining power-driven models developed in literature 

(Blanchflower et al., 1996; Estevão and Tevlin, 2003) and specifically relies on the theoretical model developed in Fukao et 

al. (2023), where by differentiating the quasi-rent function with respect to wages, one obtains a rent-sharing equation in 

which the pie to be divided between workers and the employer is identified in the value added per employee and is a 

function of labour hired and productivity. The size of the rent-sharing parameter, i.e., the link between value added and 

wages, describes the extent to which workers are able to appropriate rents and depends directly on the workers’ bargaining 

power. This conceptual framework also allows for the existence of different types of labour, namely, regular and nonregular 

employment. It means that two groups of workers shape an important duality in the labour market and in the bargaining 

process. Fukao et al.’s (2023) extended theoretical model formally shows that factors associated to specific contexts, such 

as technological progress, intangible capital intensity, high total factor productivity that shapes the internationalisation of 

firms and changes in the share of nonregular workers, alter the extent to which regular workers are able to appropriate 

rents. 

Based on the considerations above the baseline specification reads as follows: 

ln�𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑅𝑅 � = 𝛾𝛾 ln �
𝑟𝑟𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑅𝑅 � + 𝜷𝜷𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 +  𝜆𝜆𝑖𝑖 + 𝜈𝜈𝑖𝑖 + 𝜂𝜂𝑖𝑖 +  𝜏𝜏𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖       (1) 

where w is the (ln) average hourly wage of regular workers in firm i (i = 1, …, 2393), industry j (j = 1, …, 68), prefecture p (p 

=1,…, 47) and year t (t=2004, …, 2018). On the right-hand side of the equation, 𝛾𝛾 is the rent-sharing parameter that links (ln) 

average wages to firm-level (ln) rents (r) per regular employee (nR). 𝑿𝑿  is a vector of covariates including controls for 

workforce composition or average individual characteristics within firms (e.g., share of female and high-educated workers; 

average age and tenure) and a measure of alternative wage that a representative worker in a given industry and with given 

characteristics would receive if dismissed and rehired. 𝜆𝜆𝑖𝑖 , 𝜈𝜈𝑖𝑖 , 𝜂𝜂𝑖𝑖, 𝜏𝜏𝑖𝑖  are firm, industry, prefecture and time fixed effects and 

𝜀𝜀 is the usual error term. The firm fixed effects (𝜆𝜆𝑖𝑖) control for unobserved heterogeneity, such as specific routines that 

enterprises follow during bargaining or monopsonistic behavoiur in the labour market, a crucial step to reduce possible 
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biases in the estimates of rent-sharing (Card et al., 2018). The rent variable is measured by the (ln) value added per regular 

employee. The log-log specification helps attenuate the impact of extreme values and implies that the rent-sharing 

parameter can be interpreted as elasticity, as in the majority of the reference empirical papers. Standard errors are clustered 

in all estimations at the most conservative level, that is, the firm level. 

  

4.2 Endogeneity Issues and Instrumental Variable Models 

 The main identification challenge for our analysis is related to the potential endogeneity of the value added per 

employee with respect to wages due to possible reverse causality. Our dataset allows us to control for firms’ heterogeneity 

and the effects of specific characteristics on labour productivity; however, the value added, although to a much lesser degree 

than profits, may still be endogenous if, as is plausible, firms change labour inputs in response to autonomous variations in 

wages (Estevão and Tevlin, 2003). Following the extensive literature on this specific aspect, we address this issue using 

instrument variable (IV) methods. Valid instruments in the first stage (i.e., drivers of value added, uncorrelated with wages) 

should be able to capture shocks on the demand side or on intermediate input markets. The existing empirical literature on 

rent-sharing for similar firm-level studies has employed, for this purpose, the industry-level import and export prices 

(Abowd and Lemieux, 1993), firm-level proxies of innovative activities and industry-level measures of market concentration 

(van Reenen, 1996) and internal lags (Christofides and Oswald, 1992; Blanchflower et al., 1996; Hildreth and Oswald, 1997; 

Bell et al., 2023). Following this literature and exploiting the richness of the BSJBSA dataset, we constructed a set of potential 

instrumental variables at that include: (i) an industry-level market concentration, as measured by market share of the 

largest five firms in the industry (top 5 market %) or, alternatively, the Herfindal index of sales (hhi); (ii) the firm-level sum 

of domestic and overseas receipts from intellectual property rights (patent, utility models, design rights, copyrights, 

software) per employee (iprrec_emp); and (iii) the firm-level lagged first difference of value added per worker 

(LD_lnlp_r_reg). 

As we will see in the next section, all these variables pass the usual tests for relevance (under-identification and weak 

identification tests) and exclusion restrictions (Hansen J test) of instruments as indicated in literature (Baum et al., 2007) 

and will be used in both baseline equation (1) and in the split sample analysis. 

More in detail, the two stage IV FE model (IV FE) reads as follows: 

ln�𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑅𝑅 � = 𝛾𝛾 ln 𝑟𝑟𝚤𝚤𝚤𝚤𝑖𝑖𝑖𝑖�

𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑅𝑅 + 𝜷𝜷𝟏𝟏𝑿𝑿1,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 +  𝜆𝜆1,𝑖𝑖 + 𝜈𝜈1,𝑖𝑖 + 𝜂𝜂1,𝑖𝑖 + 𝜏𝜏1,𝑖𝑖 + 𝜀𝜀1,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖      (2) 

ln �
𝑟𝑟𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑅𝑅 � = 𝛼𝛼 𝛥𝛥ln �𝑟𝑟𝚤𝚤𝚤𝚤𝑖𝑖𝑖𝑖−1�

𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖−1
𝑅𝑅 � + 𝛿𝛿 𝑡𝑡𝑡𝑡𝑡𝑡5𝑖𝑖𝑖𝑖 +  𝜑𝜑 𝑖𝑖𝑡𝑡𝑖𝑖𝑖𝑖𝑟𝑟𝑟𝑟_𝑟𝑟𝑒𝑒𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + +𝜷𝜷𝟐𝟐𝑿𝑿2,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 +  𝜆𝜆2,𝑖𝑖 + 𝜈𝜈2,𝑖𝑖 +  𝜂𝜂2,𝑖𝑖 +  𝜏𝜏2,𝑖𝑖 + 𝜀𝜀2,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

 (3) 

where the variable acronyms in equation 2 (second stage) identify the same variables as in the previous equation 1; in 

equation 3 (first stage), the lagged first difference of value added per hour, the concentration index - 𝑡𝑡𝑡𝑡𝑡𝑡5 (or ℎℎ𝑖𝑖) – and 

receipts from property rights (iprrec_emp) are used as the preferred set of instruments. 

 

4.3 Split sample analysis 

Our research idea and conceptual framework require an empirical approach that makes it possible to identify the 

heterogeneity in the relationship between wages and rents in different regimes defined by a broad set of firms’ 

characteristics. A first group of variables identifies broad firms’ attributes: firm’s size, age, share of college workers, share 

of employees in managerial positions, and internationalisation patterns. A second group is related to the presence and 

intensity of investments in intangibles and digital technologies. We assume that the intensity (high and low) with which 

these characteristics are found in companies determines specific environments (regimes) that in turn shape behaviour and 



 

 9 

nature of companies, including the rent sharing. For example, the higher the size of a firm and the higher the probability that 

it is a more structured organisation with unions, and this affects the power bargaining of workers through a high rent sharing 

coefficient. Likewise, the concentration of high-educated workers indicates high-productivity and high-performance 

companies where probably the lower substitutability between high- and low educated workers raises the bargaining power 

and rent sharing of the former. Since the variables above, describing the heterogeneity in the relationship between wages 

and rents, shape different contexts and are not simply intended as moderators of this relationship, we set out a split sample 

analysis. In other words, we replicate our baseline regression in subsamples obtained by splitting the total sample of 

companies into those above or below the median value of the variables of interest (of participating or not into 

internationalisation processes). A correlation matrix between the variables used to describe firms’ heterogeneity is reported 

in the Appendix (Table A1). Apart from some obvious positive associations between firm size and some other attributes 

(internationalisation, R&D), the relatively low levels of correlation between the variables chosen indicates that they are 

suitable to describe different structural, organisational and strategical characteristics. 

 
5. Results 

The severity of potential endogeneity issues of rents to wages suggests that OLS approaches cannot provide credible 

estimates of the rent-sharing parameter. All estimates presented in this section relies on the two stage IV FE estimator 

allowing for multi-way fixed effects, as we always use firm, prefecture, industry and year dummies. The main tests for 

relevance and exclusion restrictions of instruments (LM statistic for under-identification, F statistic for weak identification 

and Hansen J statistic for exclusion restrictions) are reported at the bottom of tables, among other diagnostic tests. Standard 

errors are always clustered at the firm level. 

As discussed above, after presenting the results for the total sample (Table 2), our empirical strategy relies on showing 

how different contexts affect the magnitude of rent sharing. For this reason, we apply a split sample analysis where the 

baseline regression is replicated over subsamples of companies grouped according to their salient characteristics. To 

improve their readability, Tables 3 to 8 presented in sections 5.2 and 5.3 only include results for the second stage IV FE 

estimations; first stage outcomes are available upon request. 

 

5.1. Baseline outcomes 

Table 2 shows results for equations 2 (second stage) and 3 (first stage) discussed above and refers to the total 

(unbalanced) longitudinal sample including 3857 companies and 14 years (2005-2018). The two IV-estimates presented 

are run with two different sets of internal and external instruments that include, in model 1, the lagged first difference of 

value added per hour worked and a market concentration index (top 5 market %). In model 2, we add the metric of revenues 

from copyright and intellectual property rights (ipprc_emp).  
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Table 2. Baseline results (IV FE estimates, 2005-2018) 
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The diagnostic reported at the bottom of the Table 2 reveals that the two sets of instruments used are always valid and 

their coefficients in the first stage are in line with the expectations (see 1st stage columns). The lagged shock rents, the 

industry concentration (hhi), the innovative activities captured by gains in licencing out intellectual property rights 

(iprrec_emp) are always positively correlated with rents.  

In these baseline specifications, the coefficient of interest (ln(rent) – VA/hour) ranges sits around 0.10 and is always 

significant at the 1% level. The magnitude of the rent-sharing parameter is the same (0.10 percent) that Fukao et al. (2022 

and 2023) found in studying rent sharing at the industry level for Japan. The control variables in the second stage show 

coefficients in line with expectations and reassure about the correct specification of the model. For example, an increasing 

share of female workers reduces the average wage within firms, whereas increasing average age, tenure and human capital 

of workers are associated with higher wages, as largely reported in literature for Japan (Kawaguchi and Mori, 2019; Fukao 

et al., 2022 and 2023). 

 As a robustness check on the baseline IV models, we replace the instrument measuring market concentration with 

an alternative one (the industry/year level Herfindal index – hhi). Results, presented in Table A2 in the Appendix, are in all 

regards consistent with the ones presented in Table 2. 

 

 
5.2. Mapping rent sharing across firms’ characteristics 

Table 3 presents the first set of results of the split sample analysis, obtained by replicating our baseline regression in 

subsamples of companies above or below the median value of the variables of interest. The number of observations in each 

of the two subsample differs because some firms with missing values on lagged variables are excluded. 

The first two columns of Table 3 inform us that rent sharing is positive and significant only in large firms (0.11 percent), 

probably due to the presence and more pervasive role of unions, that translates into a higher bargaining power of workers. 

This evidence can also be explained by the fact that only large firms possess the organisational capacity to implement 

monitoring activities and pay schemes needed to implement pay for performance systems that enable rent-sharing. The 

same explanation can be hypothesised with refence to the result that only older companies implement rent-sharing (0.08 

percent), as they are more likely to have accumulated the managerial skills needed to efficiently implement performance-

related pay schemes. 

Results presented in Table 4 also corroborate this line of interpretation, as positive and significant rent sharing is only 

observed in firms where we observe high concentration of employees in managerial positions and of high-educated workers. 

This suggest, on the one side, that a relatively large endowment of management resources and formal knowledge is need for 

the design, monitoring and measuring activities needed for such payment schemes. On the other side, it also suggests that 

only companies with a high endowment of highly skilled workforce resort to rent-sharing, probably in the attempt to 

incentivize effort and productivity of the segment of the workforce with the highest potential. The positive relation between 

the college share of the workforce and rent-sharing can be explained in view of the imperfect substitutability between 

college-educated workers and low-educated workers (Kawaguchi and Mori, 2016), that probably guarantees to the former 

a higher bargaining power. 

The so-called “international rent-sharing” conjecture, according to which exporting firms, or MNEs, share their 

profits with workers (Helpman et al, 2010), seems to be only partially confirmed for Japan, our results reported in Table 5 

say. Indeed, we find that rent-sharing is slightly higher in exporting firms (compared to non-exporting ones), but we do not 

observe rent-sharing for Japanese companies engaged in outward FDI. This outcome is in line with Tanaka’s (2018) evidence, 

where rent sharing has found not being the driver of the higher wages paid by the internationalised Japanese firms to their 

employees. 
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Table 3. Rent-sharing and firms’ heterogeneity: firms’ size and age (IV FE estimates, 2005-2018) 
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Table 4. Rent-sharing and firms’ heterogeneity: managers’ share and college workers’ share (IV FE estimates, 2005-

2018) 
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Table 5. Rent-sharing and firms’ heterogeneity: exports and (IV FE estimates, 2005-2018) 
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5.3. Rent sharing, intangibles and digitalisation 

Table 6 reports a statistically significant rent sharing only in environments with high total intangible investment 

intensity (0.09 percent) compared to regimes with low intangible investment intensity. If we look at the different types of 

intangible investments that the data allow to specify, some interesting heterogeneity emerge. Workers appropriate rents 

only in companies with above median investment intensity in advertising (0.10 percent); however, while the magnitude of 

rent-sharing in high R&D expenditure-intensive companies is similar and aligned to the average level (0.10 percent), it is 

even higher in companies with relatively less R&D intensity (0.16 percent).  

 

Table 6. Rent-sharing and intangibles: total intangibles, advertising and R&D (IV FE estimates, 2005-2018) 

 
 

 The two types of investments share common features. They are both functional to accumulate strategic assets to 

create and/or consolidate entry barriers and, ultimately, some market power. In the first case (advertisement), by creating 

or enhancing the value and market potential of brands; in the second case (R&D) to produce innovations that guarantee a 
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(more or less persistent) advantage over competing companies. They are also both important sources of risks, enhanced by 

their sunk cost nature. It is therefore to be expected that firms with more intensive recourse to such strategic trajectories 

demand and try to attract highly skilled human resources with high salaries and try to maximise their effort by linking part 

of their remuneration to the firm’s performance. However, the timing needed to develop the two types of strategic assets 

and to appropriate the potential gains can differ significantly. In the case of advertising, the success of a campaign 

materializes in the short run into some economic performance (such as the consolidation or the increase of the market 

share) and the pay for performance scheme can be more easily designed and linked to it. R&D investments, on the contrary, 

usually require a much longer time to be developed and to materialize into economic returns; it is therefore likely that high 

R&D companies attract the high potential human resources needed by means of high wages, without linking or exposing 

them to short-term productivity (or value added, or profit) shocks. This interpretation is corroborated empirically by the 

descriptive evidence on average wage levels paid by low/high R&D companies (see Table A3 in the Appendix). Hourly wage 

in high R&D intensity and high advertisement intensity companies are both above the average level (2,656 yen and 2,450 

yen, respectively, compared to the general average level of 2,321 yen) and this is in line with an extensive literature, 

particularly on innovative firms (Aghion et al., 2019). However, for R&D intensive companies, hourly wages are the highest 

of all subsamples (with the only exception of FDI firms). This is especially the case for the college-educated workers. On 

average, tertiary educated employees earn 2,422 yen per hour (see Table 1); R&D-intensive employers pay significantly 

higher labour remunerations (2,804 yen per hour), also compared to the advertisement-intensive companies (2,540 yen) 

(see Table A3). 

 As regards the third type of intangible investments - software, which is the component related to digitalisation - the 

first two columns of Table 7 reveal that companies with a high intensity of investments in software implement rent-sharing; 

a similar result is obtained for other investments or expenditures related to digital technologies, tangible IT equipment and 

information processing and communication costs. This evidence can be explained by two non-mutually exclusive factors. 

First, the adoption of those types of technologies requires absorptive capacity that can be guaranteed by high-skilled and 

motivated workforce; in such contexts, resorting to pay-for-performance schemes might be crucial to attract employees 

with high productivity potential (sorting effect) and to elicit the expected level of effort. Second, the implementation of 

performance-related systems requires gathering and processing a significant amount of detailed information, to monitor 

and measure workers’ or teams’ performance and to fine-tune the incentive schemes. Investments in digital technologies 

(or the purchase of information processing services on the market) are clearly crucial to enable the management to carry 

on such tasks.  
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Table 7. Rent-sharing and digitalisation: software, tangible IT and information processing and communication costs 

(IV FE estimates, 2005-2018) 

 
 

6. Conclusions 

This research builds upon recent studies on rent sharing in Japan (Fukao et al., 2022 and 2023) and contributes to the 

existing knowledge by refining those previous analyses along two directions. 

First, it employs finer grained data by combining two different databases (the BSWS and the BSJBSA) and investigates 

rent sharing at the firm level. This occurs at the expense of reducing the time span of the analysis to the period 2005-2018 

(that is, 14 years compared to the longer-term analysis, 1970-2012, reported in Fukao et al., 2022 and 2023). However, our 

analysis allows to provide evidence for more recent years and, above all, it addresses the concerns on rent sharing estimation 

bias emerging when the analysis is not properly conducted at the company level, as reported in the recent literature (Card 

et al., 2018). 

Our second contribution lies in exploring rent sharing along different potential heterogeneity sources, including the 

intensity of innovative investments (in digitalisation) and intangibles. 
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The results of the empirical analysis conducted on the total sample of companies (baseline estimation), confirm a 

positive, generalised and statistically significant rent sharing. More in detail, one percent increase in the firm’s rent, proxied 

by the value added per employee, boosts wages of Japanese regular workers by 0.10 percentage points. This value is aligned 

to the coefficient previously estimated in the detailed industry level/demographic cells analysis of Fukao et al. (2023). 

The split sample analysis also confirms results of previous studies, as rent sharing highlights a statistically significant 

magnitude in companies with high-skilled workforce (high share of college-educated workers) and a high share of 

employees in managerial occupations. It also adds new evidence on the importance of rent sharing heterogeneity along the 

dimensions of firm’s size, firm’s age and internationalisation processes (exporting and multinational firms). Our empirical 

evidence also suggests that companies endowed more with intangible capital and investing more into digital technologies 

resort more on rent-sharing. This might indicate, in the first place, a complementarity between (at least some types of) 

labour and more innovative forms of investments; second, a more intensive use of performance-related pay systems by 

companies that rely on such types of assets, aimed at attracting highly performing workers and  at eliciting the expected 

level of effort; third, that the presence of specific types of investments (particularly, digital technologies) enables the 

effective implementation of pay-for-performance schemes, that require high efficiency in workers’ monitoring, information 

collection and processing. 

The first policy implication of our analysis relies on the positive and significant rent sharing that has been especially 

found in companies investing more in digital technologies and advertising. It could signal a sorting effect, according to which 

these firms try to attract skilled and most talented workers by paying them higher wages through a pay for performance 

scheme. These sorting effects might be not enough whether intense labour reallocation from declining (low-digitalised) to 

growing (high-digitalised) firms is hindered by skill mismatches. In these cases, policies and programs to support skill 

updating and training remain essential to guarantee the job transitions (Kotera and Schmittmann, 2022). 

Another important policy implication of our study derives from the evidence that rent sharing is only relevant for 

regular workers who tend to be employed in high-wage companies. This can be observed combining the evidence of rent-

sharing magnitude in subsamples and the average wages in the subsamples (Table A3). Therefore, while rent-sharing has, 

in principle, a pro-equality effect by increasing the share of value added that accrues to labour (i.e., it enhances the labour 

share), it is also likely to produce a wage inequality increasing effects, enlarging the remunerations of regular workers 

employed in high-wage companies compared to those employed in low-wage firms. As the latter employ a higher share of 

non-regular workers too (see Table A1) rent-sharing is likely to accentuate a dualization between low-wage and high-wage 

companies in Japan. This calls for labour market policy actions aimed at supporting the remunerations of workers at risk of 

marginal employment positions. Our study can contribute to better shaping and targeting policy actions, by providing 

information on the type of employer in which vulnerable workers are employed and on the component of remuneration that 

needs to be prioritized. 
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APPENDIX 

 

 

Table A1. Correlation matrix between firms’ characteristics 

 
Source: own elaborations from BSWS and BSJBSA data 

  



 

 23 

Table A2. Baseline results with alternative set of instruments (IV FE estimates, 2005-2018) 
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Table A3. Average firm-level wage by firms’ (2005-2018) 
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