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Abstract

This study examined the contribution on the productivity of the companies by the intra-company
wage gaps as a measure of the performance-based wage systems and got some significant results and
implications for management. In order to remove reverse effect by productivity on wage gap,
instrumental variable methods are applied. Analyses on all industries implied that larger wage gaps do
not motivate employees of Japanese companies. Analyses by nonlinear models to confirm the
existence of the optimal wage gaps implied the existence of the optimal wage gaps in a few industries,
but aggregately worst wage gaps are recognized. Concretely, effects by wage gaps on the productivity
decrease, as wage gaps expand. These findings are contrary to those by Cirillo et al.(2017) in Europe,
Dai et al.(2017) in China and Park et al.(2017) in Korea as most recent previous researches.
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1. Introduction

Performance-based wage systems have gradually become widespread among Japanese companies,
replacing the seniority-based wage systems that had been the norm during Japan’s period of high
economic growth. Performance-based wage systems have been criticized because they base job
performance only on the results and overlook the processes leading to those results, frequently making
it difficult to share the technology necessary to conduct business. Nevertheless, performance-based
wage systems are acknowledged as being rational in that they are based on employees’ level of
contribution to the company as measured by their achievements rather than being based merely on
their length of service at the company. Furthermore, performance-based wage systems serve to
differentiate wages among employees within a company. From a company’s perspective, such wage
gaps among a company’s employees have been a way for the human resources department to motivate
each employee to contribute to the company’s performance. Meanwhile, from the employees’
perspective, the increased differentiation in their wages brought on by the introduction of
performance-based wage systems could induce them to improve their job skills and enhance their
efficiency, thereby leading to greater productivity and efficiency throughout the company. Conversely,
it could also generate somewhat negative effects that are likely to reduce the performance of the entire
company because employees tend to focus on their own accomplishments; this could hamper the
sharing of technology within the organization, making them more averse to taking on new challenges
due to the fear of damaging their performance assessment. Focusing on these two aspects of
performance-based wage systems, this paper investigates how performance reviews used to
differentiate employees’ wages within a company affect employee productivity as measured by sales
per capita and operating profit per capita.

2.Prior researches on Japanese company

To analyze the impact of wage gaps within corporations on job satisfaction among union
members and on each corporation’s financial performance, Sannabe et al. (2008) used financial data
from securities reports and data from questionnaires administered by the International Economy and
Work Research Institute to labor union members at major Japanese corporations. Sannabe et al.
(2008) ran an ordered logit estimate using intra-company wage gap and its square as independent
variables and the level of union members’ job satisfaction obtained from the union members’
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guestionnaire data as dependent variables. Thé nedicated that the first-order term for wage gap
had positive significance, while its square hadatieg significance, thereby confirming that an
optimal wage gap maximizes job satisfaction. N&dnnabe et al. (2008) ran both ordinary least
squares (OLS) and two-stage least squares (2SliByadss using wage gap and its square as
independent variables and corporate performancdeased from each company’s financial data
(operating profit per capita) as the dependentatdei They found that the value of the first-order
term for wage gap was positive and significant #mat the value of its square was negative and
significant. This result confirmed that an optimedge gap maximizes corporate performance. As a
result, the establishment of a pay scale that Hdistabution with a 19% standard deviation in wage
according to age, gender, job type, and other fact@s found to be optimal for corporations and
employees alike. This indicates that there is ainm@b level for the implementation of performance-
based wage systems. Further, it indicates thatrioch emphasis on results-based reviews not only
reduces workers’ job satisfaction but also advgresepacts corporate performance.

Using data on treatment of employees from the ffigear ending March 2006 through the fiscal
year ending March 2011 and corporate financial datahe subsequent fiscal years, Sasaki et al.
(2014) conducted an empirical study of the cori@atbetween Japanese companies’ capital
structures and how they treat their employees. $hidy also analyzed how this affected both the
liability ratio and the mix of interest-bearingbisities (whether to use bank borrowings or corpera
bonds). The proxy variables for treatment of empés/comprised 24 assessment items concerning
employment and utilization of human resources cmofem the CSR Company Data Books
published by Toyo Keizai Inc. Based on the 24 asmest items, employment conditions and human
resources utilization at each company were ranked &@ve-point scale. Capital structure variables
comprised four liability ratios obtained from Nikkiec.’s Financial Quest database and the ratio of
bank borrowings to liabilities. First, an OLS ars$ywas conducted using employee treatment as the
independent variable and the liability ratio and tatio of bank borrowings as dependent variables.
Thereafter, the researchers investigated the caumk effect relationship by introducing the
representative variable correlated to each hyp@tB&£D ratio). The results indicated a tendenay fo
companies that were proactive in their treatmenemployees to opt for lower leverage, and this
tendency was more pronounced among companies khe¢ pnportance on intangible assets and
actively invest in R&D. This finding indicated thabmpanies that are proactive in their treatment of
employees choose low leverage so that they canoiepemployee treatment as well as lower their
indirect bankruptcy costs. Furthermore, the stualyficmed that the more proactive a company is in
its treatment of employees, the more likely itasraise funds by issuing bonds than by borrowing
from banks and the more likely it is to opt forawlratio of bank borrowings. This means that
companies with a proactive stance toward the inbtdagsset of human capital prefer to raise funds
by issuing unsecured bonds instead of through sddwgink loans and want to hold down the indirect
costs of bankruptcy by diversifying their fundingtinods.

Saito (2015) used financial data and data fromRkeruit Works Institute’s Human Resources
Management Survey to conduct an empirical analgsifiow merit-based compensation affects
companies’ performance as measured by productwityfinancial results. This study also considered
aspects of other human resource management systenis,as wage systems, promotion systems,
performance review systems, and skills developnierdanalyze how both merit-based compensation
and other systems would impact productivity andpooate financial performance, in addition to
identifying the complementarity and substitutapilietween merit-based compensation and other
human resource management systems. In this sthdyarhount of value added was a dependent
variable, to which was added production coeffideahcompassing independent variables that are
supplementary to merit-based compensation suchsasetionary labor systems, internal free agent
(FA) systems, goal management systems and earlgiaiecsystems. The study ran a regression
analysis in which the dependent variables wererlabaductivity, operating profit per capita, ane th
employee turnover rate. The results revealed thatitimased compensation increases labor
productivity, operating profit per capita, and tlhuenover rate. In addition, corporate performance
improved when companies were using supplementaligig®m to merit-based compensation such as
discretionary labor, internal FA systems, goal ngamaent systems, and early decision systems.
However, no complementarity was observed betweerit-tmeessed compensation and these other
systems. Furthermore, with respect to pay basquedormance, job duties, and seniority, neither the
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independent term nor the cross term were significealmost all cases; however, performance-based
pay lowered the turnover rate, and when combingk merit-based compensation, both pay based on
performance and pay based on job duties increasetitnover rate.

Shimizu (2008) conducted an empirical investigatbhow making employees’ jobs easier
affected corporate performance. The metrics usedemsure the ease of performing a job were
derived from data on employment in Toyo Keizai’'sRCSompany Data Book for 2007, and it used
the results of the 2007 survey on the best compdaie/ork for Nikkei Sangyo Shimbun, Aug. 27,

2007). For corporate performance and other findwoita, the study used data from the DATALINK
by QUICK. A regression analysis was conducted wittrics denoting the ease of working as
independent variables and corporate performaneedapendent variable. Furthermore, a more in-
depth analysis was conducted by analyzing the ledioa between the retention rate of younger
workers and other metrics denoting ease of workKiing. conclusion was that only the retention rate
of younger workers had statistical significance amthe proxy variables for ease of working. The
low retention rate for new employees indicates ssjlibe increase in hiring costs and potential
problems involving the succession of technology atiér know-how and could even be linked to a
deterioration of corporate performance. In additibe ease of taking vacation days and the
transparency of assessment criteria and assesegsaitis had a significant correlation with the
retention rate of younger workers. Considering, thaistors deemed as facilitating job performance,
such as making it easy to take vacations, disdoagsessment criteria, and announcing assessment
results, were positively correlated with the reimmrate of younger workers. Furthermore, because
the retention rate of younger workers had a pasitivrrelation with corporate performance, measures
to facilitate job performance were also correlatgith corporate performance.

Our study investigates the impact of intra-compamage gap (WG) on companies’ financial
performance (FP) by conducting a regression arslysh FP as the dependent variable and WG as
the independent variable to derive the statistatificance and the sign of the regression caefiiic
In this study, FP is denoted by sales per capitd,cgerating profit per capita, while WG is denoted
by log (wage gap for 30-year- olds/average annoiipensation).

As mentioned above, Saito (2008) approached thie tdphe impact of WG on FP. Saito (2008)
concluded that an optimal wage gap exists and tt@mtmuch gap not only reduces workers’ job
satisfaction but also adversely impacts corporatdopmance. However, the study by Saito (2008)
was based on a questionnaire survey with a sang®eo$ only 66, so it did not investigate matters
such as gaps among industrial sectors, and thesecedainly some sample bias (respondents).
Regarding this point, our study at least has roomdevelopment in that, although it is secondary
information, it uses the results of a large-scalestjonnaire survey that had a high response rate a
elicited the necessary information for this reskeaFollowing the methodology of Wooldridge (2010),
this paper enlarges the sample size to more th&d02;ompanies to facilitate a sector-by-sector
analysis and conducts a multidimensional investigaby running regression analyses using both
linear and non-linear models. In addition, it agsnto come up with some practical and effective
suggestions based on the findings of the sect@elsyer analysis, as the analytical results progecte
the impact on the sector.

3. Dataand analysis

3-1. Data

This study investigates the impact of WG on FP dayduicting a regression analysis with FP as
the dependent variable and WG as the independédableato derive the statistical significance and
the sign of the regression coefficient. Furthermorehe study, FP is denoted by sales per-capita a
operating profit per-capita, while WG is denotedUmng{(highest annual salarylowest annual
salary)/average salary} of 30-years-old full-tinmagoyees. However, we believe that FP is affected
by the financial performance of the company andkingy conditions, so we adopted a control
variable (LABOR and FIN) for labor conditions, d®®/n in Table 3-1. Furthermore, we employed
dummy variables to eliminate the influence of flsgzars and industrial sectors. LABQRontrol the
effects by the gap of working condition of each pamy and FIN control the effects by financial
performance of each company.
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Table 3-1. Definition of Variables of jth-sample

Explanatory variables Definitions

FP Sales or Operating profit per capita
Wage diversity

WG =Log{(highest annual salarylowest annual salary)/average salary}
of 30-years-old full-time employees in most recistal year

LABOR + Log(Average monthly overtime pay/average monthlyrsmf

Y overtime)

LABOR Log(Monthly average hours of overtime)

LABOR 3 Mid-career hires Factoe Average age/years of service

LABOR 4 log(the number of employees in most recent figeal)

LABOR 5 Turnover rate in most recent fiscal year

FIN;; Log(total assets in most recent fiscal year)

FINy; Total debt/ total assets in most recent fiscaf yea

FIN3; Return on assets in most recent fiscal year

YDj; Dummy variables of i -th year

IND: Dummy variables _of i -th industrial sector usedha industrywide

! regression analysis

The sample were 2,012 from publicly listed compariog which data on WG was available from
Toyo Keizai Inc. (Toyo Keizai's CSR Corporate D8t@oks (Employment and Human Resource
Utilization editions). Holding companies, financgdctor and companies withbilities exceedig
assets arexcluded Furthermore, the sample period encompassed thad fisars ending March 31,
2007, through March 31, 2015, including the moserg reporting period. Financial data for all
companies was sourced from the Nikkei NEEDS dataladustrial sector classifications conformed
to the subclassifications used in Toyo Keizai’'s GS3#tporate Data Books.

3-2. Analytical methodology
We used the model described below to analyze arnify tiee impact of WG on FP. Besides
analyzing the entire industrial sample, we alsoleygd SPSS Statistics Ver.23 to analyze the
aforementioned industrial categories. In our anslgsthe industrywide sample, we used the sector
dummy and fiscal year dummy as control variableshé sector-by-sector analysis, we used only the
fiscal year dummy because consideration of theosettect was not necessary. We first conducted
Analysis (1) using a normal OLS method. In eachagiqu, the term Zdenotes a dummy variable.
FP = 0o+ a1WG; +X°%02iLABOR;; +Z 303 FINj +a4 ZiYDjj +0sXiINDj + &5 (2)
Furthermore, as in the case where improved co@@tformance causes wage gap, we ran
estimates using the instrumental variable methaditeinate endogeneity, which is the reverse causal
relationship in which FP would influence WG. In etlwords, we used an instrumental variable that
was strongly correlated with WG and weakly coresdiawvith FP, which we refer to as IV. The OLS
calculation used the estimated value of WG in EqugR) as the independent variable in Equation
(3). In this case, Rate of paid vacation daysHermost recent fiscal year is assumed as IV
WGA = Bo +B1 |Vj (2)
FP = oo+ asWGH + a2Z%LABOR;; +23 03iFINjj + ZiasYDij +ZiosiINDj + &3 3
Furthermore, we saw that a linear relationship betw~P and WG could not be verified for some
industries. In such cases, we considered the plitysdd a non-linear relationship. To verify sueh
correlation, we conducted an analysis using theeumental variable method and a non-linear OLS
that included the square of WG as the independaidie. We used the same method for selecting
the instrumental variable as we did for the lin@aalysis. In this case, we followed Wooldridge
(2010), and if the coefficient of FP was not sigrant when we regressed FP with WG, we calculated
our estimates using 2SLS with only the square of #8@n endogenous variable. In other words, if
in
WGj=VO+71FF’]+VzEVj+ €4 (4)
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was not significant, we ran our estimates using2®eS method, with Wf5as the endogenous
variable and Ey? as the instrumental variable. In this case, Retarequity in most recent fiscal
year is assumed as EV
FB= Aot WG+ A 2WGAJZ+ A 325iLABORij +23i A 4iFIN; + % A 5;YDij +% A 6ijINDjj + €5 (5)
WG/\IZZ wot w1 EV]‘2
Analysis that posits a non-linear relationship ooty verifies a non-linear relationship but also
confirms the optimal wage gap when productivityniaximized (or minimized).

4.Results and Discussion

In this chapter, implications are derived mainlgnfr results by 2SLS. Results by OLS are used
only for comparison between results by OLS and 281 §uess at reverse effect by productivity on

WG.

(6)

Table 4.1 depicts Significance of W& FPexamined by Linear OLS (1) and 2SLS (3).

Tabled.1 Analysis on all industries by linear model (1):QLS8):2SLS (exposure(p-value), n=2012)

FP Sales per capita Operating profit per capita
Model (1) : OLS (3): 2SLS (2): OLS (3): 2SLS
WG -213.990 (0.138) -85.833 (0.117) -0.596 (0.143 31@.(0.118)
LABOR 4 -0.959 (0.216) -1.079 (0.341) 0.018 (0.422) 0.0R272)
LABOR y; 0.003 (0.141) 0.006 (0.045) -0.000 (0.097 -0.an073)
LABOR 3 0.679 (0.453) 0.439 (0.451) 0.013 (0.733) 0.04848)
LABOR 4 69.338 (0.205) 47.747 (0.229) 1.295 (0.214) 4.391 (0.281
LABOR 5 22.024 (0.588) 30.943 (0.644) -1.432 (0.346 -2.[0L166)
FIN3; 25.135 (0.812) 34.467 (0.226) -0.232 (0.873 -1.8Y7048)
FIN; 12.854 (0.858) 20.697 (0.917) -2.508 (0.086 -3.68Q25)
FIN3; 21.475 (0.004) 31.685 (0.101) -0.543 (0.707 -2.(D673)
Adj R? 0.272 0.398 0.252 0.400

WG insignificantly contribute on both productivibyt slight negative contribute on sales and pasitiv
contribute on operating profit can be presumedsé&Hacts give several possible implication below:
(a) Performance-based wage systems measured by gapgean disappoint employees and don’t
enhance productivity.
It is conjectured that corporations with smaller VE€hieved high productivity and employees in
Japanese company tend to prefer small WG.
(b) non-linearity between WG and productivity
(c) inconsistent industry effects
(d) As the reverse effect, both sales and profasehnegative effects on WG. This can be
conjectured by comparison between OLS results &ubZesults.

Based on (c) , industry effects are examined hali model. As is expected, some industries show
significant results and others show insignificasults. And in significant results, some industries
show positive results and others show negativdteestome of significant results are shown in Table
4.2

Table4.2 Analysis on some industries by linear model (1)SQ(2)+(3):2SLS
—significant cases-

az (p-value)
Adj R?
FP Sales per capita Operating profit per capita
Model (1) : OLS (2)+(3):2SLS (1) : OoLS (2)+(3):2SLS
Utility -356.180 (0.046)| -227.424 (0.038) -22.402 (0.380) -9.745 (0.094
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(n=58) 0.424 0.542 0.464 0.488
Precision 23.644 (0.085) 47.342 (0.012) 11.796 (0.020) 13(D4330)
Machinery
(n=75) 0.416 0.532 0.454 0.501
Wholesale | -310.123 (0.061)| -139.970 (0.005) 0.773 (0.063) 3.791 (0.088
Trade (n=277) 0.352 0.411 0.393 0.466

(e) In precision machinery sector, WG enhance pritidties both on sales and operating profit, but,
in utility sector, exactly opposite results areogmized.

Sales per capita can regarded as a measampbyee's motivation, but operating profit doesn’t
include wage. If a sign about operating profitdsne as the sales, wage and profit of the enterarése
consistent. In utility sector, small WG motivate gayees and enhance operational profit, so that
small WG is optimal management policy. On the amtrin machinery sector, large WG motivate
employees and enhance operational profit, so #ngeIWG is optimal management policy.

() In wholesale trade sector, WG reduce produiiigion sales, but improve the profit.

It's possible to guess at influence to the amodirith®e wages by the wage gaps by comparing
results about operating profit and the sales.sifya about operating profit is different from tladtout
sales, wage and profit of the enterprise are insta1d and there is no WG policy beneficial fortbot
employees and the enterprise. In wholesale tracterséarger WG disappoint employees and enhance
profit of the enterprise. One possible interpretatof this fact is that expansion of the WP and
decrease of the total amount of wages have occatrdte same time. The sector where a sign about
sales is plus and that about operating profit isusicould not be found in this analyses.

(g) As the reverse effect, both sales and profasehnegative effects on WG. This can be
conjectured by comparison between OLS results &wE2esults.

This implies that improve of productivity reduce$aW

Table 4.3 shows insignificant results by linear elod

Table4.3 Analysis on some industries by linear model (1)0[{2)+ (3):2SLS d; (p-value))
—insignificant cases-

a1 (p-value)
Adj R?
FP Sales per capita Operating profit per capita
Model (1) : OLS (3)+(6):2SLS (5) : OLS (5)+(6):2SLS
IT -11.479 (0.381) 0.533 (0.761) 1.596 (0.107 0.anZ212)
(n=149) 0.342 0.394 0.355 0.392
Oil company | -190.675 (0.645)] -28.079 (0.164) 1.863 (0.426) 0.577 (0.307
(n=77) 0.416 0.431 0.369 0.422
Electronic 0.113 (0.595) -0.016 (0.628) 0.203 (0.757) -0.1M217)
(ﬂi‘é'fg) 0.342 0.401 0.376 0.426
Food industry | -261.306 (0.382)] -69.113 (0.201) -7.989 (0.453) -3.001 (0.451
(n=98) 0.390 0.402 0.402 0.441

Insignificantas implies

(h) homogeneity of business of companies in eactose

(i) non-linearity between WG and productivity

From the viewpoint of (i), existence of optimal W& examined by non-linear model analyses on
insignificant sectors above and all industries diepi in table 4.1. Significant results in some @exct
are shown in table 4.4. Estimated WG can be optpualt or worst point depending on signiof. If
sign of 2is minus, estimated WG maximizes productivity aad be interpreted as optimal WG. If
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sign ofA zis plus, estimated WG minimizes productivity and ba interpreted as worst WG. Optimal
or worst WG are calculated by
exp(— A 1/(21 2)
=(highest annual salarylowest annual salary)/average salary(%) at thenghtWG
for easiness to interpret.

Table4.4 Analysis on some industries by non-linear modgldBS, (5)+(6):2SLS £ 1 1 2(p-value))
—significant cases-

FP Sales per capita Operating profit per capita
Model (5):0LS (5)+(6):2SLS (5):0LS (5)+(6):2SLS
A1 -25.280 (0.014)| -8.847 (0.000) -1.080 (0.386 -0.272 (0.095)
All A2 -3.296 (0.260) 46.405 (0.000 -0.145 (0.532) 1.[@®014)
Adj R? 0.332 0.378 0.347 0.402
Optimal WG 2.160% 2.413%
Worst WG 110.001% 107.853%
A1 -18.57 (0.340) -2.900 (0.076) 6.138 (0.042) 0.65892)
IT A2 -5.69 (0.270) -10.821 (0.102) 1.159 (0.154) -6.288 (0.049)
Adj R? 0.382 0.424 0.375 0.452
Optimal WG 19.560% 87.459% 105.330%
Worst WG 7.079%
. A1 -27.528 (0.068)| -1.18 (0.068) -2.598 (0.098 0.234 (0.098)
conowgany A2 -4.287 (0.072) -266.86 (0.072) -0.477 (0.063) -38.706 (0.000
Adj R? 0.406 0.421 0.333 0.367
Optimal WG 4.033% 99.779% 6.566% 100.303%
Worst WG

Based on results by 2SLS,
(DAggregately, existence of worst WG are confirmed
Worst WG are larger than maximum WG as shown ifetdlb.

Table 4.5 Distribution of WG
Average 1.891% Minimum 0.007%
Standard Deviation 3.861% Maximum 78.453%

So it should be interpreted that down-sloping carfumction by WG is confirmed on sales and
profit. This gives almost the same implication @ from table 4.1. It is conjectured that
corporations with smaller WG achieved high produttiand employees in Japanese company
tend to prefer small WG on the average.

(K)In IT and Oil company industry, optimal WG essaround 100%. That is, Maximum —

minimum wage should be around average wage of 8syamployees.

In a few industries like IT and Oil company, optiféG are confirmed. But in these cases optimal
WG is larger than maximum WG, so it should be ijmteted that up-sloping concave function by WG
are confirmed on sales and profit (diminishing nes.

() As the reverse effect, both sales and profitgehnegative effects on optimal (or worst) WG. This
can be conjectured by comparison between OLS eeantt 2SLS results.

Table4.6 Analysis on some industries by non-linear modgldkS, (5)+(6):2SLS f 1 1 2(p-value))
—insignificant cases-

FP Sales per capita Operating profit per capita

Model (5):0LS (5)+(6):2SLS (5):0LS (5)+(6):2SLS

Electronic | A1 | -9.777(0.138) | 1.803(0.117)]  -0.776 (0.44%)  -0.65168)
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device A, | -2.080(0.525) | 18.477 (0.103] -0.009 (0.935) | 0.878 (0.428)
Adj R? 0.382 0.446 0.416 0.476
11 | -56.010 (0.343)| 27.56 (0.121)]  -3.201 (0.002)  -0.(B&82)
mzz?s?ry A2 -9.23 (0.378) 27.44 (0.206)|  -0.568 (0.013)  0.143g6)
Adj R? 0.488 0.532 0.560 0.567

Insignificant A1 Azimplies
(m)homogeneity of business of companies in eactosec
Electronic device (n=319) should be devided intoeremall and homogeneous groups
(n)Existence of other factors or other types oflimear model

5. Conclusion

This study examined the contribution on the proiitgtof the enterprise by the intra-company
wage gaps as a measure of the performance-basedsysigms and got some significant results and
implications for management. In order to removeersg effect by productivity on wage gap,
instrumental variable methods are applied.

Analyses by linear model on all industries impllatger wage gaps do not motivate employees
of Japanese companies. As different interpretaxpansion of wage cap caused by decrease of
minimum wages disappoint employees. But this hygsithwill be examined in future research.

Existence of the optimal wage gap was examineddoyimear models. As a result, the existence
of the optimal wage gaps in IT and OIL industry amafst wage gaps in all industry are confirmed.
But maximum wage gap are higher than optimal orstvamage gaps,this result should be interpreted
as the reconfirmation of non-significant resultlimear models. Concretely, effects by wage gaps on
the productivity decrease, as wage gaps expand.

Discussion in this study assumes wage gaps cadjbsted flexibly, but actually, range of wage
gaps that manager can adjust is not so wide. Tdiig phould be considered in future tasks in otder

make effective proposal for managers.
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