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Abstract 

This study aims to empirically examine how establishments employ 

various tools, including promotion, threat of dismissal, progressive base 

wages, and bonuses, to motivate workers. Starting with the standard 

tournament model, we incorporate the link between the tournament 

structure and the worker separation that affects the degree of internal 

competition for managerial positions. By using an establishment-level 

panel data set, we find that the average policy of human resource 

management in Japan, particularly since the global financial crisis, is 

consistent with tournament theory. Further, there is evidence that 

establishments use a positive selection scheme for determining the set of 

candidates. The progressive base wage schedule and the smaller portion of 

bonus payments for employees who remain are also consistent with the 

selection scheme. 
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1. A Brief Literature Review and the Aim of This Study 

 

Promotion tournament theory is one of the key insights in personnel economics literature and 

has been regarded as a major incentive tool for motivating employees to make effort in a 

modern organization. In this study we empirically consider how a promotion tournament 

should be linked to the other incentive tools, particularly to the selection scheme for 

determining the contestant pool and to payment schemes such as progressive base wages and 

bonuses. More specifically, we investigate whether these various incentive tools are applied to 

the employees complementarily or substitutively, based on the establishment-level panel data 

sets from Japan. 

 A seminal work by Lazear and Rosen (1981) initiated the literature on tournament 

theory by examining how the prize structure associated with promotions affects workers’ 

incentives. Rosen (1986) extended the analysis to multi-round tournaments. Multiple steps of 

competition naturally introduce heterogeneity among workers, for which Meyer (1992) added 

the possibility of biased promotion contests. The focus of those classical tournament theories 

was on whether the optimal tournament prize maintained a certain level of worker effort, 

assuming that firms are organized based on a hierarchy with a fixed number of managerial 

positions. Another possible explanation for the positive wage spreads between hierarchical 

levels was proposed by Waldman (1984). In his market-based mechanism, because 

promotions serve as signals of worker ability, current employers of tournament winners must 

offer wage premiums to them in order to match wage offers from other employers. Recent 

researchers, on the other hand, have started to theoretically examine the endogenous choice of 

the tournament structure itself, which is inextricably linked with the firm’s other incentive 

schemes. For example, DeVaro and Morita (2013) examined the relationship between the 

choice of tournament size and the scheme for selecting candidates. Similar to recent studies of 

tournament models, such as DeVaro and Morita (2013), this study clearly takes into account 

the link between tournament structure and candidate selection. 

 Empirically, several previous works have already discussed that, from the viewpoint 

of promotion tournament theory, negative selection mechanisms exist within firms. For 

example, Lazear (1992) found that the number of years a worker has spent in the same job 

negatively affects his or her real wage growth and interpreted it as the result of spending a 

long time in the same job making a worker more likely to be a loser in the promotion 

competition. Gibbs (1995) also argued that worker performance falls as job tenure increases, 

because the worker’s hopes of winning a promotion dwindle over time. In this regard, the 

study on selection mechanism in promotion is closely related to the literature on the returns to 
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seniority in the way of Topel (1991) that found a very strong connection between job seniority 

and wages in a typical employment relationship. Since Topel (1991) argued that the 

accumulation of specific human capital is an important factor behind this employment 

relationship, the literature has drifted toward uncovering workers’ unobserved productivity by 

analyzing the changes in wages among employers. However, partially because the household 

panel data such as the National Longitudinal Survey does not include information on the 

promotion structure of employers, the two areas of literature have not intersected sufficiently. 

Therefore, the recent extension of promotion literature can shed light on both the internal 

structure of wage progression and the corresponding selection scheme for promotion. This 

study provides empirical evidence of the combination of promotion policy and wage-tenure 

profile within the same establishment, which enables us to examine the selection mechanism 

in an indirect way. 

 The selection scheme is not the only incentive device that firms should choose; for 

example, Frederiksen and Takáts (2009) showed the theoretical possibilities of the 

combination of selection scheme, dismissal policy, and wage scheme, given a set tournament 

size, and proves their complementarity and the substitutability. One of the key results that 

they derived from their model is that promotions and dismissals rank at the top of the 

incentive hierarchy, because each serves as not only an incentive scheme but also a 

mechanism of sorting employees and selecting candidates for promotion. Bonus payments are 

employed in a complementary manner to these incentives and are only included in an optimal 

contract when promotions and dismissals do not provide sufficient incentive. Wages are used 

only to make the contract acceptable to employees. 

Compared with the theoretical investigations in the literature, the empirical evidence 

for the effect of combinations of various human resource management policies has not been 

examined fully. This lack exists in part because the statistical test require sufficiently large 

variation in management policy among establishments but the data often used in the personnel 

economics studies is from only one organization. In this study we will exploit the advantage 

of Japanese governmental data that covers various industries in the Japanese economy. In 

addition, combined with multiple individuals in the same establishment, this data set includes 

both cross-sectional and time-series variation in promotion probability, wage progression, 

worker flow, and bonus ratio. Therefore, rather than constructing an explicit theoretical model, 

we empirically examine combinations of management policies based on establishment-level 

panel data. 

 

 



4 

 

2. What We Did and What We Did Not 

 

The final goal of this study is to provide an empirical overview of the mix of incentives used 

by establishments, centered on promotion policy. In particular, we consider the roles of the 

selection scheme and the wage scheme. Selection schemes include promotion opportunities 

and worker separations, which reallocate workers between managerial and nonmanagerial 

positions and between the firm and other firms. Incentive tools categorized as wage schemes 

include progressive base wages and bonus payments, which should maintain the motivation 

of workers who are not promoted. Based on the theoretical framework proposed by 

Frederiksen and Takáts (2009), Figure 1 provides an overview of the establishment-level 

incentive mix discussed in this study.1 

 

Figure 1: Illustration of an Establishment’s Incentive Mix 

 

 

 

2.1 Tournament size and prize 

As shown by DeVaro (2006b), promotion opportunities are regarded as a particularly effective 

                                                   
1 Because our data set is tabulated at the establishment level, we have assumed that the design of incentive mix is determined 

by each establishment. 
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means of rewarding workers for performance in a highly visible manner.2 Therefore, we set 

the starting point of this study on classic tournament theory, and our first research question is 

whether this theory fits well across establishments in an economy. In order to answer this 

question, we use one of the typical empirical approaches for analyzing the relationship 

between a worker’s promotion probability and the promotion prize, which was used by, for 

example, Bognanno (2001). Our first hypothesis is as follows: 

 

Hypothesis 1: The ratio of managers to nonmanagerial workers is negatively correlated with 

promotion prizes. 

 

A lower manager-to-worker ratio implies a lower probability of promotion for each worker, 

which requires larger amount of promotion prizes to motivate workers in the promotion 

competition. This negative relationship has been repeatedly confirmed in the literature, based 

on evidence mainly from the professional sport tournaments and promotions among 

executives. In contrast, this study examines such as statistical relationship in the average 

establishment in the Japanese economy, demonstrating to what extent tournament theory can 

explain the wage structure of an entire labor market. 

 

2.2 The effect of worker separation on the prize amount 

Next, we consider the role of the selection scheme through the effect of worker flows. Worker 

inflows and outflows both should affect the hierarchical structure and future promotion 

competition—quantitatively as well as qualitatively. For example, if worker outflow is always 

greater than worker inflow, the size of the contestant pool could shrink with tenure, which 

would result in a higher probability of promotion for workers who remain with the firm. In 

addition to affecting tournament size, however, worker flows may affect the extent of 

heterogeneity of the workers who stay and from which managers will be chosen; introducing 

such bias into the tournament would affect the prize amount (Meyer (1992)). 

 The previous literature, such as Bidwell (2011), has repeatedly reported that 

dismissal is likely to separate inferior workers from the firm. We argue that separation of 

relatively inferior workers occurs not only through dismissals but also through voluntary 

separations. This argument is based on the idea that workers are likely to leave their current 

employers, because they can find relatively better opportunities form other employers if their 

                                                   
2 In this study, promotion is defined as the transition from a nonmanagerial position to a managerial position or the transition 

from one managerial position to another. 
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expected probability of promotion is quite low or they expect limited wage increases unless 

they are promoted. If the worker flow results in such positive selection, the ability of the 

remaining workers in the contestant pool may be relatively high. In such a situation, to induce 

the appropriate effort, the firm must offer a prize that increases faster, in correspondence with 

the curvature of the convex cost function.3 This same logic explains why tournament prizes 

in professional sports are skewed (e.g., Bognanno (2001)). 

 On the contrary, in some previous studies, such as Gibbs (1995) and Lazear (1992), 

the authors have indicated negative selection. In that case, relatively superior workers may be 

more likely to quit if they can find better opportunities from other employers easily or if they 

feel underappreciated (see the optimal quit story in Chan (2006)). However, given the 

underdevelopment of external labor markets in Japan, our default argument is that positive 

selection plays a more dominant role than negative selection. Therefore, the second 

hypothesis that we will examine is the following: 

 

Hypothesis 2: Given the size of the contestant pool, the promotion prize is positively related 

to separation rate, which indicates a positive selection through worker separations. 

 

In order to focus on the influence of worker outflow on tournament structure, we make two 

relatively strong assumptions. The first is that worker inflow does not influence the existing 

tournament structure. For example, firms usually hire new workers at the same time as 

separation occurs, and we expect that these external hires are not included in the existing 

contestant pool. In other words, existing employees and external hires do not constitute the 

same contestant pool; thus, neither the quality nor the number of external hires relative to 

existing employees affects the existing hierarchical structure. Possible explanations for this 

assumption are firm-specific human capital, employers’ imperfect information about the 

quality of external hires, and a handicapping mechanism that favors internal contestants (Chan 

(2006)). 

 The second assumption is that there are no external hires at the managerial level. In 

order to select workers, employers must rely on certain information, and DeVaro (2006a) 

found that relative information about workers’ performance matters in determining 

promotions, which is consistent with how internal promotion competitions work in many 

organizations. Chan (2006) also suggested that proven ability of internal candidates dominates 

qualifications of external contestants. Given that the majority of managerial vacancies at 

                                                   
3 There is another assumption that workers effort in a promotion tournament is an increasing function of the average qualities 

of the contestants. 
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Japanese establishments are still filled by internal competition, we maintain this assumption. 

 

2.3 The effect of worker separation on wage progression and bonus payments for those who 

stay 

Although the positive relationship between promotion prize and worker separation indicates 

positive selection through worker separation, we confirm the mechanism through the role of 

worker separation on wage progression and bonus payments for those employees who remain 

at the firm (i.e., the losers of promotion tournaments who stay in nonmanagerial positions). If 

there is positive selection through separation, high-separation establishments keeps more able 

workers in nonmanagerial positions than do low-separation establishments, which leads to 

greater average marginal productivity of the employees who remain with the firm. Therefore, 

the third hypothesis to be examined is as follows: 

 

Hypothesis 3a: The slopes of the wage-tenure profiles for survivors of high-separation 

establishments are steeper than those of low-separation establishments. 

 

Employers that have sufficiently high separation rates do not need to resort to positive bonus 

payments to provide incentives. The roles of the bonus as an incentive tool can be reduced in 

this case, because the marginal productivity of the employees who remain increases and they 

receive correspondingly steeper wage progression. 

 

Hypothesis 3b: The slopes of the bonus-tenure profiles for survivors of high-separation 

establishments are shallower than those of low-separation establishments. 

 

2.4 The timing of the theoretical framework 

Although we do not formally present a theoretical model in this study, we propose a simple 

story of the decision-making processes of employers and employees, based on tournament 

theory, to help readers to understand the mutual relationship among these three hypotheses. 

Figure 2 shows the time frame of the hypotheses, which consists of two rounds. At the 

beginning of the first round, the establishment hires new, inexperienced workers, such as new 

graduates. Therefore, these workers do not know their own quality (e.g., they do not know 

how much they can accomplish when they make effort). We assume that the establishment 

offers to each of these workers an employment contract that includes fixed wages and 

potential bonuses and describes the opportunities for promotion, and the grounds for dismissal. 
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In addition, we assume that workers are heterogeneous in terms of ability: some workers have 

high ability, while others have low ability. At the beginning of the first round, the workers’ 

ability is observable neither by the employer nor the workers themselves. In this first round, 

the workers do not choose their effort level; instead, everyone makes the best effort they can. 

As a result, at the end of the first round, workers can observe their own ability relative to their 

peer workers. Therefore, at the end of the first round, workers can form clear expectations of 

their probabilities of promotion, because they recognize how good they are relative to their 

peers. 

 

Figure 2: Tournament flow  

 

At the beginning of the second round, employers dismiss some of the employees who 

performed poorly in the first round. Of the remaining workers, those who estimate a low 

probability of promotion leave the establishment voluntarily. Employers hire replacements for 

the separated workers, which fixes the contestant pool for the upcoming promotion 

competition. Based on the information about the establishment’s hierarchy structure and the 

fixed pool of contestants, workers choose their effort levels. At the end of the second round, 

good performers are promoted. This story is based on our key assumption of positive selection, 

which works through either dismissals or voluntary separations at the beginning of the second 

round of the tournament. 
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3. Data 

 

In this study, we employ micro-level data from two establishment surveys conducted by the 

Japanese government. The first survey is the Wage Census of the Ministry of Health, Labour 

and Welfare (MHLW), a survey of establishments that is conducted annually as of each June. 

The survey draws samples from establishments in all industries except for agriculture. Based 

on payroll records, the surveyed establishments are requested to provide details of the 

earnings and work hours of each randomly selected employee. 

 Individual information about employment status, tenure, rank, and occupation is also 

available from the Wage Census. There are four supervisory ranks in the Wage Census; of 

them, we classify Kacho as a middle manager and Bucho as a senior manager.4 According to 

the instructions provided by the MHLW, middle manager is defined as a position responsible 

for a function in an organization. Senior manager, on the other hand, is a positions that 

manages an entire unit or independent organization; some senior managers (e.g. CIO and 

CFO) may be included in the firm’s board of directors. For example, in an automobile 

manufacturing firm, the factory manager is classified as a senior manager, and the manager of 

the research department is classified as a middle manager, for the purpose of the survey. 

Another example is that middle manager and senior manager in the survey correspond to 

Captain and Colonel, respectively, in the officer ranks of the U.S. Army. Because the senior 

manager is likely to be a member of the executive board, promotions to middle manager are 

more relevant to describing competition in the majority of labor markets. Therefore, the 

estimated results that we present in this study are for promotions for middle managers, with 

the results for senior managers shown in the Appendix. 

 The total pecuniary compensation of each worker in the Wage Census consists of a 

fixed component, overtime pay, and bonus payments. The promotion reward is expressed 

relative to the guaranteed portion of the employee’s pay, which we calculate as the fixed 

component of monthly salary divided by the scheduled monthly work hours (i.e., hourly base 

wage). Bonus payments are discussed later in this study as a separate incentive device. 

 Because we recognize promotion as one of the important incentive tools, we focus 

only on regular, full-time employees as major members of the contestant pool of promotion 

                                                   
4 In addition, the survey includes the following supervisory ranks: Kakaricho (section leader) and Shokucho (production line 

leader). 
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competitions.5 Finally, from the Wage Census, we use the ratio of aggregate overtime hours 

of all employees to the total hours worked by all employees at an establishment as a proxy for 

temporary demand shock at each establishment. 

 The second source of data is the MHLW’s Employment Trend Survey (ETS), a 

biannual survey of establishments, which is conducted at the end of each June and December. 

The population of the ETS is Japanese establishments that employ at least 5 regular workers. 

Many of the sample establishments are replaced annually, but a sizable number of 

establishments are surveyed for longer than one year. This allows us to construct a short 

establishment-level panel data set for the years 2005-2011; the data set contains more than 

10,000 observations, or approximately 2,000-2,500 observations per year. The ETS aims to 

collect aggregate information about the current status of employees at the two survey times 

during the year and about the employee inflows and outflows that occur during the 

intervening six-month periods (January-June and July-December), just as the biannual version 

of Job Openings and Labor Turnover Survey by the U.S. Bureau of Labor Statistics. In 

addition, the ETS provides detailed information about the composition of workers (full-time 

vs. part-time) and the composition of worker outflows by reason (e.g., dismissals, mandatory 

retirement, poor health, and other personal reasons). Because the Wage Census is conducted 

annually, we calculate annual dismissal rates and voluntary separation rates for each 

establishment. The ETS also provides information about the total employment of each 

establishment and its growth rate. 

 We combine the data from the Wage Census and the ETS, at an establishment level, 

by using the common establishment ID, which is derived from the establishment list in the 

Establishment and Enterprise Census. Through this process, we drop many observations, 

particularly those of small establishments, which are less likely than large establishments to 

be matchable between the two surveys’ data sets. As a result, large establishments comprise a 

much greater share of our data set than of the original data sets, which may bias our findings. 

Still, merging the results of these two surveys into a panel data set is quite meaningful: We 

can use the combined data on wage structure and worker flows at the establishment level, and 

we can control for establishment fixed effects. 

  

                                                   
5 Given the duality in Japanese labor markets, nonstandard workers (as opposed to regular workers) are not included in 

promotion contests, even at the beginning of their careers. Ono (2010) provided a useful survey of the Japanese employment 

system. 
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Table 1-1: Summary statistics of major variables used in the estimation of equation (1) 

 

mean sd p25 p50 p75 N
Ratio of middle managers to nonmanagerial

workers
0.110 0.149 0.000 0.059 0.150 8,802

Ratio of senior managers to nonmanagerial

workers
0.057 0.136 0.000 0.000 0.063 8,806

Ratio of senior managers to middle managers 0.462 0.676 0.000 0.250 0.667 6,327

Dismissal rate 0.040 0.093 0.000 0.006 0.042 9,359

Voluntary separation rate 0.037 0.084 0.000 0.001 0.039 9,359

Separation rate 0.077 0.172 0.000 0.011 0.081 9,359

  Separation rate (before crisis) 0.061 0.137 0.000 0.000 0.061 4,362

  Separation rate (after crisis) 0.091 0.197 0.000 0.020 0.099 4,997

Employment growth -0.001 0.090 -0.019 0.000 0.018 9,359

Overtime ratio 0.083 0.056 0.039 0.077 0.118 8,718

Other

control

variables

Manager

ratios

Separation

rates

 

Table 1-1 provides partial summary statistics for the variables used in the following 

estimation. The average ratio of managers to nonmanagerial workers, which we regard as a 

proxy index of the ease with which a worker can be promoted to a managerial position,6 is 

approximately 0.110 for middle managers and 0.057 for senior managers. Due to the random 

sampling of individual records within establishments, more than 25% of establishments do not 

include any middle-manager observations and more than 50% of them do not include any 

senior-manager observations. The average ratio for the second stage of promotion (i.e., the 

ratio of senior managers to middle managers) is almost 0.467 (rather than the 0.462 shown in 

Table 1-1) when limited to firms that include at least one middle-manager observations. 

The average dismissal rate is 4.0%, while of the average voluntary separation rate is 

3.7%. The dismissal rate is comparatively high, relative to other periods, because the data set 

covers the years around the global financial crisis. An establishment’s separation rate is 

defined as the sum of its dismissal rate and its voluntary separation rate. Because we assume 

that some structural changes in the trend of worker separation would have occurred after the 

global financial crisis, we provide separation rates before the crisis (2005-2007) and after the 

crisis (2008-2011). The results indicate that the distribution of separation rate shifted to the 

right, to some extent, after the crisis. In other words, the post-crisis distribution has a longer 

right tail than does the pre-crisis distribution, because several establishments had quite high 

separation rates after the crisis. 

                                                   
6 This proxy index is derived based on the ratio of stock variables at a point in time. As is discussed in section 1 of this paper, 

tournament theory focuses on the relationship between the probability of promotion and the associated prizes. Although the 

derived index does not provide information about the transition probability for workers moving into managerial positions, 

we consider it a good proxy for the shape of the hierarchy at each establishment. 
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4. Estimation process 

 

4.1 Promotion premiums 

As the first step, we estimate promotion prizes for each establishment and for every period. 

We assume that these prizes are set, at the establishment level, every year. We also assume 

that they are set as level shifts from one wage-tenure profiles to another. Thus, the prizes for 

promotions to middle manager are evaluated as a step from nonmanagerial worker to middle 

manager, while the prizes for promotions to senior manager are evaluated as a step from 

middle manager to senior manager, after controlling for the human capital attributes of the 

individual being promoted. We consider these promotion prizes to be establishment-specific, 

thus all newly promoted managers at the same establishment receive the same prizes as do 

their newly promoted colleague managers. Therefore, we estimate the following Mincer-type 

wage equation with dummy variables for middle managers and senior managers: 

ln(𝑤)𝑖𝑡
𝑗

= 𝛼𝑗𝑡 + 𝛽1
𝑗𝑡

∗ 𝑡𝑒𝑛𝑢𝑟𝑒𝑖𝑡
𝑗

+ 𝛽2
𝑗𝑡

∗ (𝑡𝑒𝑛𝑢𝑟𝑒𝑖𝑡
𝑗

)
2

+ 𝛾1
𝑗𝑡

∗ 𝑎𝑔𝑒𝑖𝑡
𝑗

+ 𝛾2
𝑗𝑡

∗ (𝑎𝑔𝑒𝑖𝑡
𝑗

)
2
 

+𝛺𝑗𝑡 ∗ 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡
𝑗

+ 𝛿𝑗𝑡 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟𝑖𝑡
𝑗

+ 𝜌1
𝑗𝑡

∗ 𝐾𝑎𝑐ℎ𝑜𝑖𝑡
𝑗

+ 𝜌2
𝑗𝑡

∗ 𝐵𝑢𝑐ℎ𝑜𝑖𝑡
𝑗

+ 𝜀𝑖𝑡
𝑗

   (1) 

in which the observations are regular, full-time workers, who are regarded as candidates in the 

promotion competition, j is an establishment, t is a period, subscript i represents an employee, 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖𝑡
𝑗

 is the number of years of tenure for employee i working at j in period t, 𝐾𝑎𝑐ℎ𝑜𝑖𝑡
𝑗

 is 

equal to 1 if employee i working at j is a middle manager or senior manager in period t, and 

𝐵𝑢𝑐ℎ𝑜𝑖𝑡
𝑗

  is equal to 1 if employee i working at j is a senior manager in period t. For the 

dependent variable, we use log-linearized hourly base wage. The coefficient 𝜌1
𝑗𝑡

 is the 

premium offered to a middle manager at establishment j in period t, and 𝜌2
𝑗𝑡

 is the additional 

premium offered to a senior manager at establishment j in period t. 

 One possible concern with regard to the premiums in equation (1) is their statistical 

significance. Even after limiting the observations to those establishments that employ more 

than 20 employees, some of the establishments employ only one or two middle managers or 

senior managers; therefore, the standard errors of the estimated coefficients 𝜌1
𝑗𝑡

 and 𝜌2
𝑗𝑡

 are 

unignorably large. In order to test the robustness of the estimation parameters for equation (1), 

we estimate the same wage equation but by pooling all observations by establishment, 

regardless of time period, as indicated by equation (2) and compare the estimated coefficients 

of equations (1) and (2). 
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ln(𝑤)𝑖
𝑗

= 𝛼𝑗 + 𝛽1
𝑗

∗ 𝑡𝑒𝑛𝑢𝑟𝑒𝑖
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∗ (𝑡𝑒𝑛𝑢𝑟𝑒𝑖
𝑗
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2
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𝑗
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𝑗
+ 𝛾2

𝑗
∗ (𝑎𝑔𝑒𝑖

𝑗
)

2
 

+𝛺𝑗 ∗ 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖
𝑗

+ 𝛿𝑗 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟𝑖
𝑗

+ 𝜌1
𝑗

∗ 𝐾𝑎𝑐ℎ𝑜𝑖
𝑗

+ 𝜌2
𝑗

∗ 𝐵𝑢𝑐ℎ𝑜𝑖
𝑗

+ 𝜀𝑖
𝑗
   (2) 

Figure A-1 in the Appendix shows the relationship between (𝜌1
𝑗𝑡

, 𝜌1
𝑗
)  and (𝜌2

𝑗𝑡
, 𝜌2

𝑗
) for 

those that are estimated with sufficient significance (i.e., t-statistics greater than 2). In both 

panels of the figure, many observations are distributed along the 45 degree line. The 

correlation between the two sets of results is high and significant: 0.612 (p-value: 0.000) for 

middle-manager premiums and 0.850 (p-value: 0.000) for additional senior-manager 

premiums. The positive correlations between the two sets of estimated coefficients imply that 

manager premiums are rather stable at each establishment during the estimation period and 

that they are estimated with accuracy even in the year-by-year specification given by equation 

(1). Therefore, in the following analysis, we use the manager premiums estimated from 

equation (1). 

The other concern regarding equation (1) relates to the assumption equal coefficients 

for human capital variables among managers and nonmanagerial workers. If the slope of the 

wage-tenure profile changes after promotion, the promotion prizes estimated from equation 

(1) should exhibit an omitted variable bias. Although directly measuring the sign or 

magnitude of these biases would be difficult, we provide a clear example that supports our 

assumption of equal coefficients before and after promotion. Figure A-2 in the Appendix 

shows three examples of wage-tenure profiles for government bureaucrats (note that the 

government is often referred as the benchmark for a large company in Japan). The figure 

shows the schedule of monthly base salary for a regular government bureaucrat for the 

combination of ranks and levels. Rank corresponds to the person’s position in the 

establishment’s hierarchical ladder; thus, the promotion is linked to the shift from a lower 

rank to a higher rank. If a worker stays at the same rank, he or she usually shifts to a greater 

level, with one additional year of tenure, as a result of having accumulated experience. The 

three profiles—nonmanagerial worker, middle manager, and senior manager—are almost 

parallel with one another, implying that the omitted variable bias must not serious. 

Given the caveats with regard to the estimated manager premiums, the next table, 

Table 1-2, reports summary statistics for the estimated promotion prizes for middle managers 

and the additional prizes for senior managers; the statistics labeled “annual” are estimated 

from equation (1), and the statistics labeled “all years” are estimated from equation (2). 
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Table 1-2: Summary statistics of major variables used in the estimation of equation (2) 

mean sd p25 p50 p75 N

Premiums for middle managers, annual 0.237 0.296 0.098 0.210 0.351 3,375

Premiums for senior managers, annual 0.143 0.478 0.000 0.104 0.238 3,375

Premiums for middle managers, all years 0.239 0.469 0.108 0.210 0.338 3,249

Premiums for senior managers, all years 0.144 0.287 0.000 0.123 0.238 3,249

Promotion

premiums

 

The mean middle-manager premium, as a percentage of base wage, estimated on an annual 

basis is 23.7% (with an interquartile range of 25.3 percentage points), and that estimated by 

pooling observations by establishment is 23.9% (with an interquartile range of 23.0 

percentage points), quite consistent with the expectation based on Figure A-1. The mean 

senior-manager premiums, incremental to the middle-manager premiums, estimated on an 

annual basis and by pooling observations are 14.3% and 14.4% (with an interquartile range of 

23.8 percentage points for both), respectively. Therefore, the total base wage premium for a 

senior manager compared to a nonmanagerial worker averages approximately 38%. Figure 3 

shows the histograms of the premiums for middle managers and the additional premiums for 

senior managers (left panel and right panel of the figure, respectively) estimated on an annual 

basis (equation (1)). Middle-manager premiums have a distinct peak at approximately 20%, 

the additional senior-manager premiums have an obvious peak at 0%, and except for this peak 

the distributions of middle-manager premiums and senior-manager premiums have similar 

shapes. 

 

Figure 3: Histograms of middle-manager premiums and additional senior-manager premiums 

  

 

 

4.2 Hypothesis testing 

Based on the estimated promotion prizes for each establishment, we then examine the 
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relationships between these prizes and two key factors: the establishment’s hierarchical 

structure and the establishment’s worker outflow. To this end, we estimate the following 

equation without assuming any causal relationships between the prizes and the two factors: 

𝐾𝑎𝑐ℎ𝑜𝑝𝑟𝑒𝑚𝑖𝑢𝑚, 𝑡
𝑗

= 𝝎𝑲 ∗ 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑚𝑖𝑑𝑑𝑙𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠𝑡
𝑗

+ 𝜱𝑲 ∗ 𝑤𝑜𝑟𝑘𝑒𝑟 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒𝑠𝑡
𝑗

+ 𝜏𝐾 ∗ 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐵𝑢𝑐ℎ𝑜 𝑝𝑟𝑒𝑚𝑖𝑢𝑚𝑡
𝑗

+ 𝜌𝐾 ∗ 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡
𝑗

+ 𝜑𝐾

∗ 𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜𝑡
𝑗

+ 𝜇𝑗
𝐾 + 𝜀𝑡

𝑗
   (3) 

in which 𝐾𝑎𝑐ℎ𝑜𝑝𝑟𝑒𝑚𝑖𝑢𝑚, 𝑡
𝑗 is the middle-manager premium, 𝑤𝑜𝑟𝑘𝑒𝑟 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒𝑠𝑡

𝑗
 is 

either a vector of dismissal rates and voluntary separation rates or a vector of separation rates 

(i.e., the sum of the dismissal rate and the voluntary separation rate). 

 According to our hypothesis 1, we expect the coefficient 𝜔𝐾 to be negative, because 

a higher ratio of middle managers to nonmanagerial workers implies higher probability of 

promotion for each candidate engaged in the competition, which allows the employer to offer 

relatively smaller promotion prizes for the lower levels of effort required of workers. This 

coefficient will show whether promotion provides an effective economic incentive in the 

average Japanese organization. Our hypothesis 2 can be tested by the sign of coefficient 𝛷𝐾, 

which is expected to be positive, because a higher separation rate tends to intensify promotion 

competition among the remaining workers if the worker selection scheme is applied in a 

positive manner. These two coefficients will inform us of the statistical relationship between 

tournament structure and the selection mechanism inside typical Japanese firms. 

In equation (3), we further incorporate three control variables. First, we include 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐵𝑢𝑐ℎ𝑜 𝑝𝑟𝑒𝑚𝑖𝑢𝑚𝑡
𝑗
 (the senior-manager premium multiplied by the ratio 

of senior managers to middle managers), as a proxy for the expected option values of future 

promotion premiums. Because some newly promoted middle managers will be promoted to 

senior managers in future and the option value of promotion can reduce the current premium 

without eliminating the incentive to work, we expect 𝜏𝐾  to be negative. Second, 

𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡
𝑗

 controls for the effect of overall employment growth at the 

establishment, which can affect the promotion prizes independently from changes in the 

establishment’s hierarchical structure. Third, 𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜𝑡
𝑗
, the ratio of overtime hours to 

total work hours at the establishment, is a proxy for an establishment-level demand shock. 

To exploit our source of identification from the within-variation in the firm, we 

basically control establishment fixed effects, taking advantage of establishment-level panel 

dataset. This means that the estimated 𝜔𝐾 and 𝛷𝐾 provide statistical inference regarding 

the change in promotion premium when the firm changes its tournament size or separation 
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rates. However, one may wonder whether the data provides sufficient variation within a firm. 

To confirm the robustness of the estimation results, we also analyze the data’s cross-sectional 

variation and estimate the coefficients by use of a random-effects model as well as ordinary 

least squares (OLS). The estimation results of these baseline specifications for middle 

managers are shown in Table 2-1. Results of the same specifications for senior managers are 

included in Table A-1 in the Appendix. 

 

Table 2-1: Baseline estimation results (middle manager, fixed salary) of equation (3) 

-1.894** -1.894** -0.773*** -0.773*** -0.639*** -0.639***

(0.765) (0.764) (0.138) (0.138) (0.0881) (0.0878)

Dismissal rate 0.0703 0.0451 0.111

(0.0863) (0.0718) (0.0708)

Voluntary separation rate 0.0653 0.0797 0.0509

(0.114) (0.122) (0.130)

Separation rate 0.0683 0.0578 0.0930

(0.0785) (0.0713) (0.0717)

Expected value of senior-manager

premium -0.711** -0.710** -0.494** -0.494** -0.373*** -0.373***

(0.343) (0.343) (0.196) (0.195) (0.118) (0.117)

Employment growth 0.140 0.140 0.000800 -0.00164 -0.126 -0.117

(0.127) (0.123) (0.157) (0.154) (0.217) (0.211)

Overtime ratio 0.170 0.171 0.398** 0.394** 0.682*** 0.682***

(0.165) (0.161) (0.194) (0.188) (0.253) (0.253)

Constant 0.415*** 0.415*** 0.367*** 0.367*** 0.319*** 0.319***

(0.0353) (0.0354) (0.0284) (0.0285) (0.0323) (0.0323)

Number of Observations 1,845 1,845 1,852 1,852 1,852 1,852

R-squared 0.249 0.249 0.047 0.047

Number of establishments 1,260 1,260 1,267 1,267

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In the fixed-effects model, weights = 1 / Standard error of middle-manager premiums

Ratio of middle managers to

nonmanagerial workers

Random-effects modelFixed-effects model Cross-sectional model

 

 

We obtain statistically significantly negative signs for 𝜔𝐾  in the fixed-effects 

models7, which implies that a greater probability of promotion is linked to a reduced 

promotion premium. At least with regard to middle-manager premiums, these results are 

robust notwithstanding the estimation model and can be interpreted as consistent with 

tournament theory even in an average firm among various industries. 

By comparing the estimation results of the three model types, we see that although 

                                                   
7 In contrast, the results for senior-manager premiums are not necessarily consistent with our positive selection hypothesis, 

possibly due to the limited number of observations (Table A-2). 
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the derived implications are all consistent, the fixed-effects models produce greater 

coefficients in absolute terms. Therefore, we consider that unobservable technological factors 

influence the base wage level of managers at the same time as does the establishment’s 

hierarchical structure. For example, in the assembly industry, the hierarchy is likely to be 

skewed but the promotion premium relatively low due to the business’s lower profitability. In 

contrast, an IT company, despite its rectangular organization, may offer larger promotion 

premiums for managers. Therefore, we consider that such unobserved heterogeneity among 

establishments needs to be controlled for in our estimation. Indeed, Rajan and Wulf (2006) 

pointed out recent changes in senior-management hierarchy (e.g., an increase in the number of 

CEOs) and their correlation with changes in wages. In addition, the distribution of firms may 

have changed due to the global financial crisis. These considerations show that the 

cross-sectional variation may include a potential bias in the statistical relationships that we are 

analyzing. Therefore, we will underline the results of the fixed-effects models in the following 

discussion. 

In contrast to 𝜔𝐾, the coefficients of separation rates (𝛷𝐾s) are estimated as positive 

but generally not significantly different from zero. However, this statistical non-significance 

changes under an alternative specification. Table 2-2 reports the estimation results when 

interaction terms between separation rate and dummy variables for the years after the global 

financial crisis are included. 

 Because the whole distribution of separation rates shifted to the right after the crisis, 

we expect that there may have been an establishment-level change in the effect of selection 

scheme and the average increase in separation rates. 
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Table 2-2: Application estimation results (Middle manager, fixed salary, all models)  

 

-2.001** -1.985** -0.751*** -0.765*** -0.605*** -0.611***

(0.791) (0.795) (0.135) (0.136) (0.0851) (0.0845)

Dismissal rate 0.0788 0.0222 0.0300

(0.0852) (0.0693) (0.0983)

Voluntary separation rate -0.289*** -0.198** -0.132

(0.0735) (0.0844) (0.127)

Separation rate 0.0305 -0.0123 -0.00448

(0.0704) (0.0611) (0.0758)

0.0637 0.0833 0.172

(0.0718) (0.0886) (0.149)

Voluntary separation rate* Post-

crisis dummy variable 0.472*** 0.371*** 0.252*

(0.135) (0.133) (0.142)

0.123* 0.146 0.178

(0.0712) (0.0889) (0.112)

Expected value of senior-manager

premium
-0.704** -0.704** -0.491** -0.490** -0.371*** -0.372***

(0.336) (0.337) (0.193) (0.192) (0.117) (0.117)

Employment growth 0.205 0.182 0.0240 0.0178 -0.118 -0.104

(0.142) (0.139) (0.162) (0.160) (0.219) (0.215)

Overtime ratio 0.303 0.264 0.471** 0.463** 0.728*** 0.724***

(0.198) (0.194) (0.213) (0.213) (0.271) (0.273)

Constant 0.405*** 0.406*** 0.360*** 0.359*** 0.314*** 0.314***

(0.0331) (0.0332) (0.0304) (0.0307) (0.0345) (0.0346)

Number of Observations 1,845 1,845 1,852 1,852 1,852 1,852

R-squared 0.261 0.254 0.049 0.049

Number of establishments 1,260 1,260 1,267 1,267

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In the fixed-effects model, weights = 1 / Standard error of middle-manager premiums

Random-effects model Cross-sectional modelFixed-effects model

Ratio of middle managers to

nonmanagerial workers

Dismissal rate* Post-crisis dummy

variable

Separation rate* Post-crisis

dummy variable

 

 

The results in Table 2-2 vividly show that the relationships between voluntary 

separation rates and promotion prizes were negative before the crisis but turned positive after 

the crisis8. Furthermore, the relationships between separation rates and promotion prizes 

became positive and statistically significant after the crisis, in the fixed-effects model. These 

positive signs can be interpreted as consistent with the story of positive selection. Under a 

positive selection scheme, higher separation rates are associated with the elimination of 

inferior workers to a greater extent than are lower separation rates, leaving behind a candidate 

pool of employees with higher ability. As a result, the promotion competition becomes more 

intense. Therefore, employers must reward the winners with larger promotion prizes to 

                                                   
8 A corresponding estimation results with senior managers are shown in Table A-2, whereas most coefficients for separation 

rates are estimated to be zero. 
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provide sufficient motivation for the candidates, given the convexity of the cost function 

associated with worker effort (Rosen (1986)). 

The interpretation of the negative coefficients before the crisis is less straightforward. 

At least they do not indicate any clear direction regarding how the selection mechanism 

would work. If separation happens randomly among employees notwithstanding their quality, 

higher separation leads to a smaller number of candidates and therefore is associated with 

smaller promotion prizes. Before the global financial crisis, the Japanese economy was in a 

long boom with tight labor markets. We consider that, in that situation, workers were 

voluntarily leaving establishments for various reasons, including Chan’s (2006) optimal quit 

story; thus, voluntary separation occurred not only among inferior workers but also among 

superior workers. This story is not inconsistent with the empirical results of negative 

coefficients. 

Tables A-3 reports the estimation results for slightly different specifications from 

equation (3). Assuming that promotion options are offered to workers differently by small 

firms and large firms,9 we replace manager ratios with interaction terms between manager 

ratios and firm-size dummy variables for the firm with which the establishment is affiliated. 

The estimation results imply that the relationships between middle-manager ratios and 

middle-manager premiums are greater in magnitude at large firms (firms with more than 500 

employees) than at small firms and that the coefficients are quite positive for both large firms 

and small firms.10 The results with regard to the relationship between voluntary separation 

rates and middle-manager premiums are similar and consistent with the original specification 

(equation (3)). 

 

4.3 Evidence of positive selection 

The estimation results already reported are, at least in part, consistent with our 

hypothesis of positive selection, hypothesis 2. In this subsection, we proceed to find 

additional supportive evidence for this hypothesis. 

Our positive selection story implies that the longer a worker remains in a 

nonmanagerial position at the same establishment, the more often he or she has gone through 

the selection process as a survivor but not a winner of promotion. Therefore, the distribution 

of worker quality continues to shift to the right as the tenure as nonmanagerial workers 

                                                   
9 In this specification, we assume that the incentive mechanism is determined at the firm level rather than the establishment 

level. 
10 The relationship between the ratio of senior managers to nonmanagerial workers and senior-manager premiums is even 

greater in magnitude than the one for middle managers, for both large firms and small firms (Table A-4). 
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increases. Although we do not have data on worker performance, we can use wage data to 

proxy for worker quality. Therefore, we expect relative steepness of wage-tenure profiles for 

lifetime11 nonmanagerial workers, as the trajectories of selection process, compared with the 

slopes of the wage-tenure profiles for mid-career nonmanagerial workers. Similarly, the 

estimated wage slopes of candidates can be compared with those of non-candidates (e.g., 

mid-career workers hired as replacements) to estimate the average drift of candidates’ quality. 

Because the effect of the selection of contestants should be greater at high-separation 

establishments, we expect steeper relative gradients at high-separation establishments than at 

low-separation establishments, as predicted by hypothesis 3a. 

To capture how the relative gaps in gradients between “survivors of contestants” and 

“substitutes as non-contestants” evolve with tenure, we estimate the following wage equation: 

ln(𝑤)𝑖𝑡
𝑗

= 𝛼𝑆 + Β1
𝑆 ∗ 𝑡𝑒𝑛𝑢𝑟𝑒𝑐𝑎𝑡𝑖𝑡

𝑗
+ Β2

𝑆 ∗ (𝑡𝑒𝑛𝑢𝑟𝑒𝑐𝑎𝑡𝑖𝑡
𝑗

∗ 𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒𝑖𝑡
𝑗

) + 𝛾1
𝑆 ∗ 𝑎𝑔𝑒𝑖𝑡

𝑗
 

+𝛾2
𝑆 ∗ (𝑎𝑔𝑒𝑖𝑡

𝑗
)

2
+ 𝛺𝑆 ∗ 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡

𝑗
+ 𝛿𝑆 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟𝑖𝑡

𝑗
+ 𝜀𝑖𝑡

𝑗
   (4) 

in which 𝑡𝑒𝑛𝑢𝑟𝑒𝑐𝑎𝑡𝑖𝑡

𝑗
 represents a vector of dummy variables of categories of tenure (0-2 

years, 2-5 years, 5-10 years, 10-15 years, 15-25 years, and 25 or more years) for worker i at 

establishment j at time t.12 Given that 𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒𝑖𝑡
𝑗

 is a dummy variable that equals 1 for a 

lifetime worker, who has been employed by the same firm since he or she graduated from 

school, the column vector 𝐵2
𝑆 shows the relative steepness of wage profiles of lifetime 

workers compared to wage profiles of mid-career workers, for each tenure category. The 

column vector is given as follows: 

Β2
𝑆 = [𝛽21

𝑆 𝛽22
𝑆 𝛽23

𝑆     𝛽24
𝑆 𝛽25

𝑆 𝛽26
𝑆 ]𝑡 

We then divide all of the observations of nonmanagerial workers into two groups13 

(s=H, L) and estimate equation (4) separately for each of the groups; the first group consists 

of workers at high-separation-rate establishments (s=H), and the second group consists of 

workers at low-separation-rate establishments (s=L). Finally, in Figure 4, we show that the 

                                                   
11 We estimate, for each worker, the potential tenure, which is defined as the difference between the worker’s current age and 

his or her age upon graduation from school, in order to distinguish lifetime workers from mid-career workers. We allow for 

1-2 years discrepancy as an acceptable error in identifying lifetime workers. 
12 The implication derived from the estimation results based on dummy variables for years of tenure is generally consistent 

with the implication derived from the estimation results based on categories of tenure. 
13 We rely on the median separation rate to create these groups. The high-separation group contains relatively many small 

establishments in service industries, including medical services and restaurants, while the low-separation group contains 

relatively many large establishments in the manufacturing industry. 
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normalized estimated coefficient of the shortest tenure category (𝛽21
�̂� ) is zero for both 

high-separation-rate establishments and low-separation-rate establishments. 

 

 Figure 4: The relative steepness of wage-tenure profiles 

for high-separation-rate establishments and low-separation-rate establishments 
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Figure 4 illustrates the evolution of the relative gap in the steepness of wage-tenure 

profiles of lifetime nonmanagerial workers and the steepness of wage-tenure profiles of 

mid-career nonmanagerial workers, by tenure category, at both high-separation and 

low-separation establishments. First, note that wage gaps continue to expand with tenure, for 

both high-separation and low-separation establishments. This phenomenon indicates that the 

productivity gap between survivors among lifetime workers and newly hired non-contestants” 

continuously expands as selection occurs. Second, by comparing the two lines in the figure, 

we can see that wage gap expand at a faster pace at high-separation establishments than at 

low-separation establishments. In a high-separation establishment, in which the candidate 

pool shrinks faster, the average ability of survivors increases more rapidly than does the 

average ability of new external hires. Both findings are perfectly consistent with our 

hypothesis of positive selection. 

Of course, wage gaps that expand with tenure may be consistent with an alternative 

explanation (e.g., firm-specific human capital or employer learning), while the difference in 

wage gaps, for all tenure categories, based on establishments’ separation rates (the difference 

between the two lines in Figure 4) does not fit well with the existing alternative explanations. 
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4.4 The role of bonus payments 

Finally, we would like to briefly discuss the role of bonus payments as incentive tools. 

Bonuses are often regarded as incentive for nonmanagerial workers who have already missed 

the chances of promotion, as discussed by Frederiksen and Takáts (2009). In order to examine 

the role of bonuses in our positive selection framework, we use the same framework as in 

section 4.3 of this paper to examine how bonuses evolve with tenure among nonmanagerial 

workers. 

Therefore, we estimate the gap in the steepness of the bonus-tenure slopes of 

nonmanagerial workers—both lifetime and non-lifetime. 

𝑏𝑜𝑛𝑢𝑠𝑖𝑡
𝑗

𝑓𝑖𝑥𝑒𝑑 𝑠𝑎𝑙𝑎𝑟𝑦𝑖𝑡
𝑗

= 𝛼𝑆 + Β1
𝑆 ∗ 𝑡𝑒𝑛𝑢𝑟𝑒𝑐𝑎𝑡𝑖𝑡

𝑗
+ Β2

𝑆 ∗ (𝑡𝑒𝑛𝑢𝑟𝑒𝑐𝑎𝑡𝑖𝑡
𝑗

∗ 𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒𝑖𝑡
𝑗

) + 𝛾1
𝑆 ∗ 𝑎𝑔𝑒𝑖𝑡

𝑗
 

+𝛾2
𝑆 ∗ (𝑎𝑔𝑒𝑖𝑡

𝑗
)

2
+ 𝛺𝑆 ∗ 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡

𝑗
+ 𝛿𝑆 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟𝑖𝑡

𝑗
+ 𝜀𝑖𝑡

𝑗
   (5) 

in which the dependent variable, bonus, is normalized by the fixed salary received by the 

same employee, i, in the same period, t, and all explanatory variables are the same as in 

equation (4). 

 

 Figure 5: the relative steepness of bonus-ratio profiles 

for high-separation-rate establishments and low-separation-rate establishments, by tenure 

category 
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Figure 5 shows how the bonus-ratio gaps evolve with tenure at both high-separation 

establishments and low-separation establishments. Although the bonus-ratio gap expands in 

the beginning of a worker’s tenure (2-5 years vs. 0-2 years), it then declines when the 

worker’s tenure exceeds 5 years. This results is the opposite of the result for the fixed wage. 

In addition, for the same tenure category, the steepness is always larger at low-separation 

establishments than at high-separation establishments. 

Given Figure 5, establishments seem to employ bonuses as complements to other 

incentive tools (e.g., increases in fixed wages and a positive selection scheme). In other words, 

when these other incentive tools work in a sufficient manner, establishments do not need to 

resort to bonuses to motivate their employees, whereas when other tools fail to work 

sufficiently, establishments indeed need to employ bonuses as one of the incentive tools. 

 

4.5 The role of worker inflows in the selection scheme 

As discussed in section 2.2, so far we have assumed that worker inflows do not affect the 

candidate pool that already exists at an establishment. Therefore, we assume that all new 

hires—not only new graduates but also mid-career workers—are put in a separate candidate 

pool from the one that consists of their colleagues who are lifetime workers for the 

establishment, so that worker inflows do not influence the existing tournament structure 

among those lifetime workers. In reality, however, the size of the contestant pool may be 

affected not only by worker separations but also by worker inflows. Although we cannot 

identify the magnitude of the effect on the contestant pool, from the available data set, we can 

examine if there is a relationship between worker inflow rate and promotion prize. 

Equation (6) is based on those equations that were used in examining the relationship 

between separation rate and promotion prize in section 4.2 (i.e., equation (3)). 

 

               𝐾𝑎𝑐ℎ𝑜𝑝𝑟𝑒𝑚𝑖𝑢𝑚, 𝑡
𝑗

= 𝜔𝐾 ∗ 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑚𝑖𝑑𝑑𝑙𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠 𝑡𝑜 𝑛𝑜𝑛𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑖𝑎𝑙 𝑤𝑜𝑟𝑘𝑒𝑟𝑠𝑡
𝑗

+ δ𝐾

∗ 𝑤𝑜𝑟𝑘𝑒𝑟 𝑖𝑛𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒𝑠𝑡
𝑗

+ 𝜏𝐾 ∗ 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐵𝑢𝑐ℎ𝑜 𝑝𝑟𝑒𝑚𝑖𝑢𝑚𝑡
𝑗

+ 𝜌𝐾

∗ 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡
𝑗

+ 𝜑𝐾 ∗ 𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜𝑡
𝑗

+ 𝜇𝑗
𝐾 + 𝜀𝑡

𝑗
   (6) 

 

We employ two measures of worker inflow rate: one is the ratio of all new hires to all existing 

workers at an establishment, and the other is the ratio of only mid-career hires to all existing 

workers at an establishment. 
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Table 2-3 summarizes the estimation results for equation (6). Similar to the 

relationship between separation rate and prize, the relationship between worker inflow rate 

and prize is positive throughout the estimation period, but the relationship is not statistically 

significant, particularly in the years after the global financial crisis. 14  Such positive 

relationships are intuitively plausible, because establishments that have higher separation rates 

tend to have higher worker inflow rates in order to replace those workers who leave. This 

leaves the possibility that (mid-career) worker inflow indeed does influence the tournament 

structure directly, either by changing the number of contestants or by influencing the average 

quality of candidates. Further investigation regarding how to interpret the results shown in 

Table 2-3 is left for future studies. 

 

Table 2-3: Estimation results (Inflow, middle manager, 

fixed salary, fixed-effects model) of equation (6) 

-1.130** -1.193**

(0.511) (0.498)

Ratio of senior managers to

middle managers

Mid-career worker inflow rate 0.0927* -0.0128

(0.0542) (0.0851)

0.131

(0.0800)

Expected value of senior-manager

premium
-0.350*** -0.347***

(0.113) (0.115)

Employment growth -0.0615 -0.0425

(0.0931) (0.0971)

Overtime ratio 0.0219 0.108

(0.172) (0.181)

Constant 0.379*** 0.377***

(0.0308) (0.0305)

Number of Observations 1,447 1,447

R-squared 0.103 0.109

Number of establishments 1,080 1,080

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1
Weights = 1 / Standard error of middle-manager or senior-

manager premiums

Ratio of middle managers to

nonmanagerial workers

Mid-career worker inflow rate *

Post-crisis dummy variable

Middle-manager premium

 

                                                   
14 For senior managers, negative coefficients are derived for mid-career worker inflow rates; however, those coefficients are 

not significant at the 10% significance level (Table A-8). 
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5. Conclusions 

 

In this study, we have empirically examined Japanese establishments’ incentive mix. By 

using an establishment-level panel data set that contains information on both selection 

schemes and wage schemes, we find supportive evidence of tournament structure, the 

correspondence between selection scheme and wage setting, and positive selection. To the 

best of our knowledge, there have been few studies of positive selection and the 

correspondence between selection scheme and wage setting at the establishment level. 

In addition, we have found evidence that implies there may have been a change in 

establishments’ selection policy after the global financial crisis. The results of our 

establishment-level analysis indicate that a positive selection mechanism became apparent 

just after the crisis. We consider that consistent with the fact that, before the crisis, the 

Japanese economy had been in a long boom and the labor market had been tight. In such a 

boom economy, workers may have been quitting voluntarily for reasons other than those in 

our story, which means that not only inferior workers but also superior workers were leaving 

their establishments. In this regard, our story may better explain the incentive mix offered by 

establishments during recessions or when corporate profits are squeezed so that employers 

must be rather conscious about their profitability and strictly eliminate relatively inferior 

employees. 

We leave several issues for future study. First, our findings are not contradictory of the 

market-based mechanism proposed by Waldman (1984), because when positive selection 

causes the variation in contestants’ ability to shrink, the informational value of promotion 

increases for other employers in the market. This is related to the second caveat in this study, 

in which we assumed that worker inflows do not affect either the tournament structure or the 

selection scheme. Recently, however, quite a large amount of literature has been published on 

the issue of internal promotion vs. external recruitment. In addition, we have found that the 

relationship between worker inflow rate and promotion prize may be positive. There are 

obviously cases in which workers hired via external recruitment become contestants for 

promotion, along with the lifetime nonmanagerial workers. Extending our analysis to examine 

the influence of external hires on the incentive mix is important to use. Third, we do not 

explicitly discuss the relevance of the derived implications of this study to the recent major 

trends in the Japanese labor market, including the flattening wage-tenure profiles. Further 

extension of this study could be provide an interpretation of its results in light of recent 

developments in the Japanese labor market. 
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Appendix 

 

Table A-1: Estimation results (senior managers, fixed salary, all models)15, 

 

𝐵𝑢𝑐ℎ𝑜𝑝𝑟𝑒𝑚𝑖𝑢𝑚, 𝑡
𝑗

= 𝜔𝐵 ∗ 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑠𝑒𝑛𝑖𝑜𝑟 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠 𝑡𝑜 𝑚𝑖𝑑𝑑𝑙𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠𝑡
𝑗

+ Φ𝐵

∗ 𝑤𝑜𝑟𝑘𝑒𝑟 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒𝑠𝑡
𝑗

+ 𝜌𝐵 ∗ 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡
𝑗

+ 𝜑𝐵

∗ 𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜𝑡
𝑗

+ 𝜇𝑗
𝐵 + 𝜀𝑡

𝑗
   (𝐴1) 

 

Ratio of senior managers to

middle managers
-0.0534 -0.0538 0.0796** 0.0794** 0.0969** 0.0974**

(0.0514) (0.0514) (0.0401) (0.0403) (0.0377) (0.0378)

Dismissal rate 0.0427 -0.159 -0.126

(0.148) (0.245) (0.209)

Voluntary separation rate -0.0797 -0.381 -0.397*

(0.386) (0.232) (0.236)

Separation rate 0.0163 -0.198 -0.166

(0.154) (0.225) (0.196)

Employment growth 0.465 0.479 -0.117 -0.0857 -0.113 -0.0726

(0.487) (0.485) (0.263) (0.262) (0.261) (0.256)

Overtime ratio -0.462 -0.438 -0.189 -0.188 -0.182 -0.183

(0.401) (0.391) (0.304) (0.303) (0.312) (0.311)

Constant 0.417*** 0.414*** 0.406*** 0.405*** 0.386*** 0.382***

(0.0551) (0.0538) (0.0408) (0.0413) (0.0403) (0.0403)

Number of Observations 467 467 469 469 469 469

R-squared 0.018 0.017 0.021 0.020

Number of establishments 400 400 402 402

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In fixed-effects models, weights = 1 / Standard error of senior-manager premiums

Fixed-effects model Random-effects model Cross-sectional model

 

  

                                                   
15 The number of observations used in the estimation of equation (A1) is quite limited compared to that used in the 

estimation of equation (3). 
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Table A-2: Application estimation results (senior managers, fixed salary, all models) 

 

Ratio of senior managers to

middle managers
-0.0531 -0.0537 0.0816** 0.0807** 0.0983*** 0.0985***

(0.0516) (0.0513) (0.0395) (0.0405) (0.0373) (0.0381)

Dismissal rate 0.0271 -0.232 -0.227

(0.199) (0.292) (0.285)

Voluntary separation rate -1.205 -0.760* -0.742*

(1.021) (0.406) (0.417)

Separation rate 0.0118 -0.284 -0.272

(0.192) (0.281) (0.271)

-0.0145 0.162 0.219

(0.0939) (0.291) (0.346)

Voluntary separation rate* Post-

crisis dummy variable 1.227 0.506 0.450

(1.242) (0.435) (0.447)

-0.00918 0.174 0.209

(0.104) (0.245) (0.282)

Employment growth 0.452 0.476 -0.0741 -0.0467 -0.0663 -0.0263

(0.484) (0.483) (0.246) (0.235) (0.240) (0.225)

Overtime ratio -0.325 -0.446 -0.150 -0.157 -0.142 -0.151

(0.541) (0.435) (0.294) (0.292) (0.298) (0.298)

Constant 0.416*** 0.416*** 0.402*** 0.400*** 0.382*** 0.378***

(0.0698) (0.0699) (0.0414) (0.0421) (0.0411) (0.0412)

Nuber of Observations 467 467 469 469 469 469

R-squared 0.023 0.017 0.024 0.022

Number of establishments 400 400 402 402

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In fixed-effects models, weights = 1 / Standard error of senior-manager premiums

Fixed-effects model Random-effects model Cross-sectional model

Dismissal rate* Post-crisis

dummy variable

Separation rate* Post-crisis

dummy variable
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Table A-3: Application estimation results (middle managers, fixed salary, fixed-effects model) 

 

-2.095** -2.095** -2.072** -2.134**

(0.899) (0.894) (0.893) (0.903)

-1.462*** -1.463*** -1.843*** -1.655***

(0.553) (0.562) (0.642) (0.628)

Dismissal rate 0.0664 0.0772

(0.0871) (0.0850)

Voluntary separation rate 0.0689 -0.281***

(0.116) (0.0738)

Separation rate 0.0674 0.0311

(0.0792) (0.0708)

Dismissal rate* Post-crisis dummy variable 0.0622

(0.0706)

0.463***

(0.129)

0.119*

(0.0689)

Expected value of senior-manager premium -0.711** -0.711** -0.705** -0.705**

(0.342) (0.343) (0.336) (0.337)

Employment growth 0.143 0.143 0.205 0.183

(0.129) (0.125) (0.142) (0.140)

Overtime ratio 0.167 0.166 0.299 0.257

(0.163) (0.158) (0.195) (0.190)

Constant 0.413*** 0.413*** 0.405*** 0.405***

(0.0344) (0.0346) (0.0327) (0.0328)

Number of Observations 1,845 1,845 1,845 1,845

R-squared 0.250 0.250 0.261 0.255

Number of establishments 1,260 1,260 1,260 1,260

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In fixed-effects models, weights = 1 / Standard error of middle-manager premiums

Middle-manager premium

Ratio of middle managers to

nonmanagerial workers * Large-firm

dummy variable

Ratio of middle managers to

nonmanagerial workers * Small-firm

dummy variable

Voluntary separation rate* Post-crisis

dummy variable

Separation rate* Post-crisis dummy

variable
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Table A-4: Application estimation results (senior managers, fixed salary, fixed-effects models) 

 

-4.669** -4.664** -4.524** -4.670**

(1.989) (2.008) (1.956) (2.008)

-2.265*** -2.265*** -2.205*** -2.265***

(0.790) (0.791) (0.770) (0.792)

Dismissal rate -0.0254 -0.0370

(0.137) (0.187)

Voluntary separation rate -0.0189 -0.890

(0.364) (1.049)

Separation rate -0.0240 -0.0216

(0.142) -0.178

-0.0134

(0.0864)

0.947

(1.244)

Separation rate*(after crisis) 0.00483

(0.0968)

Employment growth 0.562 0.561 0.544 0.563

(0.512) (0.500) (0.511) (0.497)

Overtime ratio -0.327 -0.329 -0.227 -0.325

(0.403) (0.391) (0.536) (0.436)

Constant 0.484*** 0.484*** 0.481*** 0.483***

(0.0572) (0.0559) (0.0715) (0.0693)

Number of Observations 467 467 467 467

R-squared 0.047 0.047 0.050 0.047

Number of establishments 400 400 400 400

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

In fixed-effects models, weights = 1 / Standard error of senior-manager premiums

Senior-manager premium

Ratio of senior managers to

nonmanagerial workers * Large-firm

dummy variable

Ratio of senior managersto nonmanagerial

workers * Small-firm dummy variable

Dismissal rate* Post-crisis dummy

variable

Voluntary separation rate* Post-crisis

dummy variable

 

 

 

Table A-5: Estimation results (inflow, senior managers, 

fixed salary, fixed-effects model) 

𝐵𝑢𝑐ℎ𝑜𝑝𝑟𝑒𝑚𝑖𝑢𝑚, 𝑡
𝑗

= 𝜔𝐵 ∗ 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑠𝑒𝑛𝑖𝑜𝑟 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠 𝑡𝑜 𝑚𝑖𝑑𝑑𝑙𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑠𝑡
𝑗

+ δ𝐵

∗ 𝑤𝑜𝑟𝑘𝑒𝑟 𝑖𝑛𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒𝑠𝑡
𝑗

+ 𝜌𝐵 ∗ 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡
𝑗

+ 𝜑𝐵 ∗ 𝑜𝑣𝑒𝑟𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜𝑡
𝑗

+ 𝜇𝑗
𝐵 + 𝜀𝑡

𝑗
   (𝐴2) 
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Ratio of senior managers to

middle managers
-0.0625 -0.0623

(0.0583) (0.0677)

Mid-career inflow rate -0.0168 -0.0110

(0.100) (0.877)

-0.00459

(0.641)

Employment growth 0.975 0.976

(0.599) (0.642)

Overtime ratio -0.593 -0.598

(1.293) (2.059)

Constant 0.433*** 0.433***

(0.123) (0.136)

Number of Observations 368 368

R-squared 0.045 0.045

Number of establishments 329 329

Robust standard errors are shown in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Weights=1/(Standard errors of middle or senior-manager premuiums)

Senior-manager premium

Mid-career inflow rate* Post-

crisis dummy variable

 

 

Figure A-1: Comparison of middle-manager premium (left panel) and senior-manager premium (right 

panel) 
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