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Working Hours and Labor Productivity Analysis 

 

Abstract 

For many years, Japanese firms are criticized for the long working hours and exploitation of their labor force. 

Although OECD statistics show that Japan has successfully reduced its average working hours, the data 

presents that the average working hours of full-time workers has not changed. The important question of 

whether the working hours has a negative impact on labor productivity is debatable because labor 

productivity is different among various types of employment, industries, attributes of labor, and working 

conditions. Unlike prior studies that assume all workers and working conditions are almost the same or 

limited to the analysis of certain industries, we are able to show the result that considers different types of 

employment, industries, attributes of labor, and working conditions. There are three key findings. First, 

overtime working hours has a negative impact while scheduled working hours has a positive impact on labor 

productivity in service industries. Second, whether working hours has an impact on labor productivity 

depends on attributes of labor in the workplace. Third, working conditions have a positive impact on labor 

productivity. These results suggest that reducing working hours is not always the best option to increase labor 

productivity. Results also indicate that female workers and part-time workers are often underrated by HR and 

that a seniority system leads to lower labor productivity. Therefore, we concluded that removing traditional 

life-time employment and evaluating workers based on actual performance is important to increase labor 

productivity and reduce working hours.  
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1. Introduction 

Traditionally, Japanese firms are known for the long working hours. Long working hours has seen as a 

symbol of unproductive element. It constitutes a serious obstacle to individual’s work-life balance and 

leads to health issues. For this reason, Japanese government has so far set a cap on overtime work and 

strictly regulate working hours per week through the Labor Standards Law. The law encouraged companies 

to focus on labor productivity than ever before. On the other hand, according to the Ministry of Health, 

Labor and Welfare (2020), the number of claims related to death from overwork in 2018 has increased by 

299 compared to the previous year. The result shows that regulations on working hours led the higher 

burden on workers which contrast to improving working condition. This is possibly because stricter 

measure of working time led to an increase in the number claims related to overworking. In fact, the 

Ministry of Health, Labor, and Welfare (2020) shows that the number of claims related to death from 

overworking is exclusively high in the motor truck transportation business where it has a chronic shortage 

of labor. This means that working hours in certain industries have not changed while more workers appeal 

their extreme long working hours. The Ministry of Health, Labor, and Welfare (2020) also reports that the 

number of claims related to mental stress has increased due to an increase in numbers of workers who are 

“harassed, bullied, or assaulted” in their workplace. This could be explained by the fact that bosses expect 

higher performance of their employees after they reduced working hours. The number of claims related to 

mental stress in medical and nursing industries are the highest of all other industries. These industries face 

severe labor shortage. Thus, the regulation on working time may not improve labor productivity and leads 
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to mental stress due to a harassment in the workplace. 

1.1 Working hours in the status quo 

The length of working hours varies significantly across countries, but also within countries, for 

example, due to prevalence of part-time job and working hours regulations or agreements (Bick at al., 

2016; OECD, 2016).  

 

Figure 1 presents the average annual working hours in OECD countries between 1985 and 2019. The figure 

of Japan in 2019 is lower than those of South Korea and the United States. Japan has a higher working 

hours than the United States in the 1980s. However, the figure decreased dramatically within 30 years. 

Some European countries have decreased their working hours, while the others have leveled off, but most 

of them are short compared to the United States and Japan. South Korea has quite a long working time 

among OECD countries, but it is rapidly decreasing. After criticized for overworking by the international 

Source: OECD Stats., Labor Force Survey by Statistics Bureau of Japan 

 

Figure 1: Average annual working hours in OECD countries 
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society, Japanese government have made an international commitment to reduce working hours1. The 

working hours in Japan dropped in the 1990s due to the revision of the Labor Standards Law. In 1988, the 

revised Labor Standards Law was enacted to reduce the legal weekly working hours from 48 hours to 40 

hours, and it realized in 1993. Following this trend, the weekly holiday became widespread in the 1990s. 

Although the graph suggests that the working hours in Japan has decreased, the figure provided by the 

OECD data can possibly distort the reality for two reasons. First, working hours in Japan in OECD data are 

based on the monthly labor statistics provided by the Ministry of Health, Labor and Welfare. The monthly 

labor statistics survey targets business establishments, and the record based on the working hours 

(including scheduled and overtime working hours) that companies keep track of for the payments. 

Therefore, working hours that the firm does not notice, such as overtime work in outside of the company, 

are not included. Figure 1 shows the average annual working hours provided by the Labor Force Survey. 

Labor Force Survey targets household, and the value based on the working hours which include overtime 

working hours in outside of the company. Labor Force Survey in Figure 1 presents that the working hours 

in Japan are still longer than those in the United States. From the above, we can say that the working hours 

in Japan is still longer than OECD countries. Second, the figure in OECD data could underestimate the 

working hours of full-time employees because it calculates working hours by combining part-time and full-

time. 

                                                        
1 In 1987, the Shin-Maekawa Report pledged 1800 hours of work internationally. 
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Figure 2 shows the working hours of both full-time and part-time workers, and the share of part-time 

employees. The data is retrieved from the Monthly Labor Survey provided by the Ministry of Health, Labor 

and Welfare. The working hours of part-time employee has decreased in last 10 years, while the figure of 

full-time employee remained the same. The share of part-time employee has increased over 30%. It 

represents that the overall working hours has decreased as share of part-time employees has increased. 

Therefore, although the OECD data shows that the working hours in Japan is low, it is still high. 

Source: Monthly Labor Survey by the Ministry of Health, Labor and Welfare 

 

Figure 2: Average annual working hours in Japan 
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1.2 The number of part-time employees in Japan 

 

Figure 3 shows the number of part-time employees by age and sex. It shows that the number of part-

time workers has been increasing, especially among aged over 65 and female workers. The result illustrates 

that the number of elderly and female part-time employee are estimated to increase in the future.  

 

Figure 4 compares the share of part-time employees of both male and female in different countries. It 

shows that the share of part-time workers in Japan is increasing, and men are at the second highest number 

in the world, along with the United Kingdom, after the Netherlands. The share of female part-time workers 

is at the second highest after the Netherlands, along with Britain and Germany. The share of part-time 

Source: Labor Force Survey by Statistics Bureau of Japan 

Figure 3: Share of part-time employees by age and sex 

Source: OECD Stats. (Incidence of FTPT employment - common definition) 

Figure 4: Share of part-time employees by sex in OECD countries 
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workers in the Netherlands has been the highest in the world because of the public recognition of part-time 

work and the elimination of discrimination against working hours (Working Hours Act of 1996) have 

created a social environment in which part-time work is not disadvantageous. As a result, the number of 

women's social advancement in part-time employment has increased rapidly since the 1985s, and economic 

growth and corporate competitiveness have been achieved by increasing employment through work sharing 

and a flexible labor system. In the case of Japan, while inequity between fulltime and part-time employees 

remains, firms are proceeding part-time employment as part of restructuring measures. Therefore, increase 

in part-time workers in Japan has the potential for long-term negative consequences in the future. 

1.3 Working System Reform in Japan 

Japan is suffering a major decline in the birth rate, the declining working population, and the increasing 

aging population. To overcome these issues, Japan has to redress long working hours, engaging women and 

the elderly in work, and redress disparities between full-time and part-time employees. Thus, the Japanese 

government has phased in the Work System Reform since 2019. The reform aims to reduce excessive 

working hours and increasing flexibility.  

Highlights of the law include the following 5 points. First, employees cannot be required to perform 

overtime exceeding 100 hours in any one month, or 720 hours a year2. Second, employers must record 

employees’ working hours. Third, employers are encouraged to set a minimum daily rest period. Forth, 

employers must monitor employee’s uptake of paid annual leave and will have to designate five days of 

                                                        
2 The prior law, which is 36 Agreement, capped overtime at 45 hours a month or 360 hours a year, but 
labor-management agreements could exceed the maximum hours in extraordinary circumstances. 
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leave for employees with at least 10 days’ unused annual leave. Lastly, the changes which aim to reduce 

differences in working conditions between full-time and part-time workers. Overall, the Work System 

Reform took a major step to improve the working style and labor productivity in Japan.  

However, there are several concerns about this reform. First, reducing working hours does not solve 

the fundamental problem of labor productivity. Since low productivity can be explained by the fact that a 

company has too many routine tasks, decreasing working time will not improve labor productivity. Second, 

reducing the disparities between full-time and part-time workers could be a huge burden for a company. 

Equal pay for equal work3 the training for part-time employees increases labor costs. Therefore, although 

the Work System Reform took the major step to change the culture of long working hours in Japan, the 

problem of low labor productivity remained. 

1.4 The cause of long working hours 

Yamamoto and Kuroda (2014) reports that there are two possible reasons: long undesired working 

hours and long desired working hours. The study conducted a survey which showed that many employees 

answered that they “wanted to finish until satisfied” as the reason for the overtime working. It represents 

that the working environment is related to such long desired working hours4. For example, Japanese white-

collar workers after their assignment to Europe have significantly reduced their working hours and took 

more paid holidays compared to before their assignment. In this example, changes in the content and 

                                                        
3 The idea of labor rights that individuals in the same workplace should be given equal pay. 
4 The study analyzed the determinants of desired working hours for white-collar workers in Japan, 
Germany and the United States. As a result, those who answered that the workplace evaluation standard "I 
spare no time to work to achieve high results" had 1.61 hours longer desired working hours per week. 
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amount of work and changes in job authority are taken into account. It also showed the possibility of 

maintaining labor productivity even after reducing working hours. The issue is that long working hours due 

to procrastination of male managers may bring negative externalities to the working environment, and 

therefore, a commitment mechanism is needed to force them to finish their work on time. However, long 

working time remains due to the nature of white-color job, which has difficulty of managing working time 

(Ohtake and Okudaira, 2008). 

1.5 Overview of the research 

In the second section, we review past literatures regarding the impact of working hours on labor 

productivity. In the third section, we present our conceptual framework and explain potential confounders. 

In the fourth section, we show the data we used in our analysis and the descriptive statistics. In the fifth 

section, we present the result of our analysis. In the sixth section, we analyze and discuss based on our 

results. In the seventh section, we conclude our research.  

2. Literature review 

Understanding how the number of hours worked affect labor productivity is an important factor of 

interpreting labor demand, and has magnificent impact on regulation of working hours and firm 

management. In this section, we discuss the relationship between working hours and labor productivity in 

the world and in theory in past papers.  



 10 

2.1 Working hours and labor productivity in the world 

 

Figure 5 shows a scatter plot of working hours and labor productivity in OECD countries. It illustrates 

that countries with short working hours tend to have high labor productivity. Therefore, there is a negative 

correlation between working hours and labor productivity.  

In order to consider the effect of time-variation, Figure 6 shows the time series transition of working 

hours and labor productivity in each country.  

Source: OECD Stats. 

 

Figure 5: Average annual working hours and GDP per person employed 
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Figure 6 presents that the working hours decreased and labor productivity increased from 2001 to 2019 in 

each country. However, since each variable does not fluctuate in the same way, it is quite possible that other 

variables affect labor productivity. The Cabinet Office (2007) showed that the shortening of working hours 

in European countries and Japan in the 1980s is partly due to the rise in the capital equipment ratio.  

Source: OECD Stats. 

 

Figure 6: GDP per working hours and average annual working hours 
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Figure 7 includes the amount of capital investment in each country between 2001 and 2015. According 

to Figure 7, the rise in capital investment and the rise in labor productivity are changing in the same way. 

The result showed that labor productivity is affected not only by working hours but also by the amount of 

capital investment. As of 2001, Japan's labor productivity was lower than any other countries, and despite 

decreased working hours and increased capital investment, labor productivity did not increase much.  

Source: OECD Stats., Bergeaud, Cette, and Lecat (2016) 

 

Figure 7: GDP per working hours, average annual working hours, and capital intensity 
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Table 1 shows the results of the multiple linear regression calculated to predict the labor productivity 

based on working hours and capital intensity. A significant regression equation was found, with R2 of 

0.908. The result shows that working hours have negative effect on productivity and capital investment has 

positive effect. 

 

2.2 Past theories 

A lot remains unknown about the impact of working hours on labor productivity. In theory, there are 

two opposite effects. On the one hand, longer working hours lead to better outcome as long as a worker 

faces fixed set-up costs and fixed unproductive-time during the day, or long working hours result in better 

utilization of capital good (Feldstein, 1967). Some critics argue that a system that does not strictly measure 

working hours such as performance-based system reduces labor productivity. For example, in experiments 

conducted by Kohn (1993) and Amabile (1996), external motivations such as performance based reward 

increased productivity for routine tasks while it is counterproductive for a job that requires creativity and 

Table 1: Labor productivity and working hours and capital intensity in OECD countries 

 
(1) (2)

VARIABLES productivity productivity

workinghours -0.0827*** -0.0456***

(0.00595) (0.00552)

capitalintensity 0.187***

(0.0202)

Constant 186.9*** 94.07***

(9.003) (11.57)

Observations 60 60

R-squared 0.769 0.908

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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innovation. On the other hand, longer working hours can lead to worker fatigue which decrease the 

marginal effect on productivity of an extra hour per worker (Pencavel, 2015; Shepard and Clifton, 2000). If 

none of these theories apply, or if both factors cancel each other out, it could also be the case that labor 

productivity does not change with working hours, so that output is proportional to the number of hours 

worked. Observing the effect of working time on labor productivity is difficult for two reasons. First, the 

correlation between working hours and labor productivity is influenced by characteristics of industries and 

type of employment. Second, external shocks could influence working hours and productivity.  

2.3 Purpose of the research 

This research paper contributes to a literature that studies the link between working time and 

productivity. Studies uses industry-level data to estimate production function which provided different 

returns to working hours. Some studies find increasing returns to hours (Feldstein, 1967; Craine, 1973; 

Leslie, 1984), while other studies shows output remain the same. Most of studies find evidence of 

decreasing returns to hours (e.g. Leslie and Wise, 1980; Tatom, 1980; DeBeaumont and Singell, 1999; 

Shepard and Clifton, 2000). This paper is going to input 4 additional key factors into the analysis;(1) 

differentiate full-time and part-time employees;(2) Considering the attribute of labor;(3) Considering the 

working condition(4) comparing service sectors and manufacturing sectors. 

First, the past papers are mostly including full-time and part-time workers in their analysis. 

Aggregating working hours of both full-time and part-time workers can lead to the bias in estimates for 2 

reasons. First, the amount of task is different. Since full-time workers have more tasks compare to part-time 
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workers, they tend to have longer working hours. Second, the productivity is different. Since the company 

spends longer hours to train full-time workers than part-time workers, the productivity of full-time workers 

can be greater than part-time workers. Morikawa (2010) points out that it is desirable to measure man-

hours separately from full-time and part-time in productivity analysis for the service industry. Therefore, in 

this study, we will separately measure working hours of full-time and part-time workers to analyze 

production function.  

Second, considering the attribute of labor is important in the study that measure the relationship 

between working hours and labor productivity because labor productivity is different by age, sex, and 

employment type. Perhaps having more young people may lead to higher productivity. Since the number of 

elderly and female workers is increasing in Japan, considering the effect of the attribute of labor on 

working hours and labor productivity is significant.  

Third, considering environmental factors is important since it affects working hours. Most studies 

presume that all jobs have the same working environment. However, we can say that each industry has 

different working environment. The difference in working condition influence the behavior of workers as 

Yamamoto and Kuroda (2014) shows that individual working hours is influenced by surroundings. Thus, 

the effect of working environment is important to estimate the relationship between working hours and 

labor productivity.  

Forth, majority of studies are focusing on data the manufacturing industry or including the 

manufacturing industry in their analysis. Although they show the effect of working hours in labor 
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productivity in overall industries, compounding all industries can cause aggregation bias. Otake (2008) 

points out that the cause of the long working hours problem is that the share of blue-collar workers, who 

are relatively easy to manage time, has decreased and the proportion of white-collar workers, who have 

difficulty managing time, has increased. In other words, changes in working style explain the reason that 

long working hours have emerged in Japan. In addition, Kuroda (2017) shows the working hours of 

occupations such as managerial occupations, professional, and technical occupations, which "results and 

working hours do not always match", is longer than blue-collar workers. In this research, we are going to 

compare the effect of working hours on labor productivity in manufacturing industries and that of in service 

industries.  

3. Conceptual framework 

3.1 Model 

Most studies of the relationship between working time and productivity estimate a model of the type: 

𝑌 = 𝑓(𝐻,𝑋) + 𝜖 

Where Y is a measure of output, H is a measure of working hours, X is set of variables that are also relevant 

for output (e.g. capital investment), and 𝜖 is the error term.  

The measure of labor productivity divide the number of labor from total output. Therefore, the model looks 

like 

𝑌
𝐿 = 𝑓 ,

𝐻
𝐿 ,
𝑋
𝐿- + 𝜖 

Very often, the relationship between log output and log returns is estimated assuming a Cobb-Douglas 
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production function. The Cobb-Douglas function can be estimated as 

ln ,
𝑌
𝐿- = 𝛼 ∙ ln ,

𝐻
𝐿- + 𝛾 ∙ ln ,

𝑋
𝐿- + 𝜖 

3.2 Empirical strategy 

Using panel analysis, our empirical strategy can be written as 

ln(
𝑌34
𝐿34
) = 𝜙 +𝐻 + 𝑉 + 𝑅 + 𝐸 + 𝑆 + 𝜎 ∙ 𝑀34 + 𝜔 ∙ 𝐶4 + 𝜖34  

Where 

𝐻 = 𝛼 ∙ ln ,
𝑆𝐻>?@@A43BC,34

𝐿34
- + 𝛽 ∙ ln ,

𝑆𝐻EFG4A43BC,34
𝐿34

- + 𝛾 ∙ ln ,
𝑂𝐻>?@@A43BC,34

𝐿34
- + 𝛿 ∙ ln ,

𝑂𝐻EFG4A43BC,34
𝐿34

-	 

 

𝑉 = 𝜁 ∙ 𝑙𝑛 ,
𝑉NFO34F@,34

𝐿34
- + 𝜂 ∙ 𝑙𝑛 ,

𝑉QRS4TFGC,34
𝐿34

- 

 

𝑅 = 𝜅 ∙ 𝑅>CBF@C,34 + 𝜆 ∙ 𝑅WXCY	RZCG	[[,34 + 𝜇 ∙ 𝑅EFG4A43BC,34 + 𝜈 ∙ 𝑅^F_RG	`?F@34a,34 

 

𝐸 = 𝜉 ∙ 𝐸43BCOGCcc?GC,3 + 𝜊 ∙ 𝐸OCGSRGBFefC,3 + 𝜛 ∙ 𝐸c4G3f4eCcc,3 + 𝜌 ∙ 𝐸B3c4FiC,3 

 

𝑆 = 𝜎 ∙ ln ,
𝑆𝑆>?@@A43BC,34

𝐿34
- + 𝜏 ∙ ln ,

𝑆𝑆EFG4A43BC,34
𝐿34

- + 𝜐 ∙ ln ,
𝑆𝑂>?@@A43BC,34

𝐿34
- + 𝜑 ∙ ln ,

𝑆𝑂EFG4A43BC,34
𝐿34

- + 𝜒

∙ ln ,
𝑆𝑝𝑒𝑐𝑖𝑎𝑙	𝑆>?@@A43BC,34

𝐿34
- + 𝜓 ∙ ln ,

𝑆𝑝𝑒𝑐𝑖𝑎𝑙	𝑆EFG4A43BC,34
𝐿34

- 

Where the subscript 𝑖 stands for an industry, and 𝑡 represents the time period (year) observed. The 

working hours expressed as 𝐻 which includes scheduled working hours and overtime working hours of 

different types of employment. 𝑆𝐻>?@@A43BC,34  means the scheduled working hours of full-time workers, 
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𝑆𝐻EFG4A43BC,34  means the scheduled working hours of part-time workers, 𝑂𝐻>?@@A43BC,34 means the 

overtime working hours of full-time workers, and 𝑂𝐻EFG4A43BC,34  means the overtime working hours of 

part-time workers.  

3.3 Controlling for potential confounders 

There are many factors that can lead to a biased estimate of the effect of working hours on productivity.  

First, the estimate could be biased due to the capital investment. Since the value of capital investment 

is time-variant, they can be controlled by 𝑉. We control for the amount of capital stock and software stock 

(as part of 𝑉).  

Second, the attribute of employee is important factor as well. If the type of employees varies over time, 

and this variation changes productivity of the industry, it is significant control for the share of employees 

based on attributes. For example, the share of part-time workers may influence the productivity of the 

industry. In estimation, we control for four features; the share of part-time, the share of employee aged 55 

and over, the share of female, and the labor quality (as part of 𝑅).  

Third, labor salary is a potential confounder. We separate the salary of full-time employee and part-

time employee. We also divide salary into salary for scheduled working hours, salary for overtime working 

hours, and bonuses (special salary). Salary for the scheduled working hours of full-time workers is 

expressed as 𝑆𝑆>?@@A43BC,34  in the empirical model. The higher amount of salary may incentivize workers 

to work more efficiently which increase the labor productivity. 

Forth, environment factors could be a potential cofounder that influence working hours and labor 
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productivity. As far as these environment factors are time-invariant, they can be controlled for by fixed 

effect (𝐸). Considering this unobserved exogeneity takes away an important part of the potential bias in 𝐻. 

Finally, the market scale and the economic activity (𝑀34  and 𝐶4) may also be a cofounder, in the sense 

that the large market scale often induce economies of scale which increase the productivity.  

4. Data 

We assembled long panel on Japanese service industries by merging the following industry-level panel 

datasets; (1) Data from the RIETI (Research Institute of Economy, Trade, and Industry); (2) Data from the 

Monthly Labor Statistics Survey in Japan conducted by Ministry of Health, Labor, and Welfare; (3) Data 

from the Cabinet Office; and (4) Data of occupational information (O*Net) in Japan provided by Ministry 

of Health, Labor, and Welfare. Merged database consists of 852 observations, 30 industries over 1994-

2015.  

First, we collected data of various capital investments (capital stock and software stock), the share of 

female employee, the share of employees aged 55 and over, the share of part-time employee, and the 

market scale from (1). Second, data of working hours and payments of full-time and part-time workers are 

collected from (2). Third, data of environment factors are collected from (4). Finally, the data of the 

economic activity is collected from (4).  

4.1 Descriptive statistics 

Table 2 shows the result of descriptive statistics. Our results from descriptive statistics show volatile in 

labor productivity variables and overtime working hours variables. This means that labor productivity is 
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different among industries and in different periods. The standard deviation against mean is high in overtime 

working hours variables. This also represents that overtime working hours is different among industries and 

in different periods. We also observed the high standard deviation against mean in the share of part-time 

employees and the share of female employees. This could mean that some industries hire more part-time 

employees and female employees than other industries. 

 

5. Estimation result 

In this section, we explain the result of estimating the relation between labor productivity and working 

hours. We also discuss how the potential confounders effect the result of estimates.  

Table 2: Descriptive statistics 

 
Descriptive Statistics  
 Variable  Obs  Mean  Std. Dev.  Min  Max 
 productivity 852 16.066 .824 13.736 18.038 
 oh full 410 2.647 .461 1.435 3.36 
 oh parttime 410 .979 .804 -.916 2.272 
 sh full 410 5.028 .049 4.949 5.139 
 sh parttime 410 4.554 .144 3.938 4.714 
 capital 852 2.981 1.864 -1.521 7.364 
 software 836 -1.183 1.57 -6.703 1.455 
 ci 858 93.799 8.111 75.283 108.633 
 grossoutput 858 13788163 13574576 0 76655032 
 ss full 410 12.7 .154 12.384 12.922 
 ss parttime 410 11.573 .159 11.162 11.979 
 so full 410 10.312 .521 8.748 11.044 
 so parttime 410 8.1 .759 6.103 9.444 
 special s full 410 11.39 .416 10.081 12.002 
 special s parttime 410 8.406 .747 6.004 10.152 
 timepressure 704 3.399 .308 2.8 4.233 
 strictness 704 3.775 .269 3.2 4.383 
 performance 704 3.321 .287 2.733 4.017 
 mistake 704 3.318 .321 2.85 4.283 
 parttime 852 20.809 11.55 3.2 59 
 aged55 852 21.748 8.79 6.5 52.1 
 female 852 35.364 20.174 3.684 82.163 
 laborquality 852 .974 .042 .826 1.131 
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5.1 Working hours 

5.1.1 Panel analysis results 

Labor productivity appears to decrease as overtime working hours of both full-time and part-time 

employees increase. Table 3 shows estimation results of panel analysis using fixed effects model in yearly 

level, including different control variables. The interpretation of the coefficient on ln(𝑂𝐻EFG4A43BC,34 𝐿34⁄ ), 

𝛿, is that output increases by 𝛿 + 1 percent as overtime working hours of part-time employees increase by 

1 percent. For example, Column (8) in Table 3 suggests that if overtime working hours of part-time 

employee increased by 1 percent, the labor productivity would only increase by about 0.90 percent. 

However, we cannot clearly say that there is the correlation between over-time working hours of full-time 

workers and labor productivity because only Column (7) in Table 3 shows the statistical significance. 

Column (7) in Table 3 presents that increase in overtime working hours of full-time employee by 1 percent 

leads to an increase in productivity by about 0.75 percent. On the other hand, our findings show that 

productivity increase as scheduled working hours increases. For instance, according to Column (6) in Table 

3, increase in schedule working hours of full-time and part-time workers result in increase in productivity 

by around 5.00 percent and 1.51 percent, respectively. We observed that the negative impact of longer over-

time working and the positive impact of longer scheduled working are larger in full-time workers than part-

time workers. 
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5.1.2 Regression Analysis 

Table 4 presents the estimation results of multiple regression model including selected fixed 

effects. As observed in Table 3, productivity seems to decrease as overtime working hours of full-time 

employee increase. Column (9) in Table 4 shows that as overtime working hours increases by 1 percent, 

Table 3: Panel data analysis - fixed effects model – service sector 

 
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES productivity productivity productivity productivity productivity productivity productivity productivity

oh_full 0.0191 -0.0969 0.108 -0.0669 -0.254 -0.197 -0.251* -0.172

(0.0929) (0.0924) (0.167) (0.158) (0.159) (0.160) (0.151) (0.146)

oh_parttime 0.0679* 0.0493 -0.0546 -0.0538 -0.0881* -0.0928* -0.0754* -0.0974**

(0.0386) (0.0369) (0.0554) (0.0493) (0.0486) (0.0484) (0.0457) (0.0442)

sh_full 1.883 1.530 0.300 1.839 3.863*** 4.004*** 3.070*** 1.914*

(1.266) (1.283) (1.270) (1.140) (1.198) (1.192) (1.132) (1.112)

sh_parttime -0.230 0.00479 0.518 0.358 0.588* 0.516* 0.321 0.205

(0.321) (0.308) (0.340) (0.305) (0.301) (0.301) (0.285) (0.275)

grossoutput 2.91e-08*** 3.22e-08*** 2.77e-08*** 2.61e-08*** 2.73e-08*** 2.23e-08*** 2.73e-08***

(4.93e-09) (4.83e-09) (4.36e-09) (4.26e-09) (4.27e-09) (4.09e-09) (4.05e-09)

ci 0.00247* 0.00146 -4.89e-05 -0.00116 -0.00110 -0.000883 -0.000140

(0.00127) (0.00131) (0.00119) (0.00119) (0.00118) (0.00111) (0.00108)

ss_full -1.041* -0.988* -1.022** -1.131** -1.859*** -1.378***

(0.587) (0.530) (0.516) (0.515) (0.497) (0.488)

ss_parttime -0.265 -0.491** -0.672*** -0.588*** -0.304 -0.316

(0.234) (0.208) (0.206) (0.208) (0.200) (0.193)

so_full 0.0269 -0.139 -0.0653 0.0303 0.128 0.178

(0.203) (0.182) (0.178) (0.182) (0.172) (0.166)

so_parttime 0.0659 0.00440 0.0238 0.0431 0.0209 0.0274

(0.0554) (0.0494) (0.0483) (0.0487) (0.0460) (0.0443)

special_s_full 0.587*** 0.762*** 0.898*** 0.791*** 0.792*** 0.663***

(0.124) (0.114) (0.115) (0.123) (0.116) (0.114)

special_s_parttime -0.0455 0.0445 0.0580* 0.0565 0.00518 -0.0223

(0.0382) (0.0355) (0.0347) (0.0345) (0.0334) (0.0326)

capital 0.381*** 0.433*** 0.425*** 0.306*** 0.244***

(0.0860) (0.0845) (0.0841) (0.0812) (0.0791)

software 0.380*** 0.445*** 0.473*** 0.554*** 0.572***

(0.0652) (0.0651) (0.0658) (0.0632) (0.0609)

parttime 0.0151*** 0.0156*** 0.0223*** 0.0135***

(0.00337) (0.00335) (0.00332) (0.00360)

aged55 -0.0131** -0.0231*** -0.0185***

(0.00566) (0.00554) (0.00540)

female -0.0395*** -0.0481***

(0.00589) (0.00590)

laborquality -1.851***

(0.349)

Constant 7.704 8.081 20.71** 14.66 3.566 3.817 17.02* 20.63**

(6.472) (6.489) (10.01) (8.958) (9.066) (9.010) (8.715) (8.422)

Observations 410 410 410 394 394 394 394 394

R-squared 0.016 0.117 0.198 0.404 0.437 0.445 0.509 0.545

Number of jobtype 30 30 30 29 29 29 29 29

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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labor productivity only increases by about 0.35 percent. Also, we found no significant correlation between 

overtime working hours of part-time workers and labor productivity. This means that if we did not consider 

time-invariant factors in each industry such as, the nature of task and working condition, the impact of 

overtime working would be irrelevant. Although Table 4 controlled some working condition in Column (9), 

we can think of other factors that could influence our estimates. While the result of estimates shows that the 

scheduled working hours of part-time workers has positive impact on labor productivity, the scheduled 

working hours of full-time workers has negative impact. The result of the scheduled working hours of full-

time workers seems contradictory to Table 3. This represents that if we did not consider the nature of task 

and working condition of each industries, scheduled working hours of full-time workers would have 

negative impact on productivity. The result also shows that the decrement is larger than over-time working 

hours. For example, according to column (9) in Table 4, the increase in scheduled working hours of full-

time workers by 1 percent would decrease labor productivity by 5.07 percent. Lastly, part-time workers 

increase their productivity when scheduled working hours increases. For example, according to Column (9) 

in Table 4, 1 percent increase in scheduled working hours of part-time workers would increase productivity 

by 3.27 percent. The magnitude of impact is larger when the nature of task and working condition of 

different industries are not taken into account.   
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5.1.3 Comparison with manufacturing sectors 

Overall, the result of manufacturing sectors also shows that over-time working hours of full-time and 

part-time workers have negative impact on productivity, and scheduled working hours of part-time workers 

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES productivity productivity productivity productivity productivity productivity productivity productivity productivity

oh_full 0.587*** 0.761*** 0.356 -0.221 -0.220 -0.207 -0.131 -0.128 -0.648***
(0.153) (0.169) (0.249) (0.228) (0.202) (0.206) (0.227) (0.228) (0.198)

oh_parttime -0.103 -0.137* 0.0325 0.0499 0.0207 0.0150 0.0170 0.0128 -0.0436
(0.0825) (0.0831) (0.213) (0.186) (0.165) (0.166) (0.166) (0.168) (0.125)

sh_full -8.816*** -9.393*** 0.0755 -11.05*** -9.726*** -9.758*** -9.205*** -9.250*** -6.069***
(0.922) (0.946) (2.857) (2.782) (2.472) (2.477) (2.572) (2.590) (1.983)

sh_parttime 1.331*** 1.204*** 0.852 1.645*** 1.883*** 1.903*** 1.923*** 1.926*** 2.272***
(0.347) (0.350) (0.548) (0.484) (0.430) (0.435) (0.436) (0.437) (0.332)

grossoutput 7.09e-09** 3.20e-09 7.42e-09** -2.20e-09 -2.17e-09 -1.68e-09 -1.75e-09 1.85e-09
(2.90e-09) (3.27e-09) (2.98e-09) (2.80e-09) (2.81e-09) (2.88e-09) (2.91e-09) (2.36e-09)

ci 0.00437 0.00223 0.00515 0.01000** 0.0101** 0.00988** 0.00995** 0.00265
(0.00482) (0.00494) (0.00438) (0.00392) (0.00395) (0.00396) (0.00399) (0.00307)

ss_full 3.395*** -0.624 0.249 0.250 0.566 0.550 0.676
(1.159) (1.072) (0.955) (0.956) (1.034) (1.040) (0.991)

ss_parttime 0.109 -0.877 -0.713 -0.712 -0.725 -0.734 -0.397
(0.800) (0.709) (0.629) (0.630) (0.631) (0.634) (0.478)

so_full 0.300 -0.205 -0.411** -0.420** -0.404** -0.406** 0.0974
(0.239) (0.216) (0.192) (0.194) (0.195) (0.196) (0.157)

so_parttime -0.0675 0.271 0.106 0.104 0.0898 0.0924 0.173
(0.204) (0.181) (0.161) (0.161) (0.163) (0.164) (0.123)

special_s_full 0.126 0.376 -0.348 -0.358 -0.383 -0.385 0.894***
(0.376) (0.330) (0.301) (0.303) (0.305) (0.306) (0.269)

special_s_parttime -0.213 -0.263** -0.332*** -0.333*** -0.331*** -0.330*** -0.299***
(0.141) (0.122) (0.108) (0.109) (0.109) (0.109) (0.0866)

capital 0.335*** 0.228*** 0.230*** 0.238*** 0.237*** 0.184***
(0.0280) (0.0270) (0.0273) (0.0291) (0.0292) (0.0238)

software 0.00695 0.0999*** 0.0978*** 0.0941*** 0.0948*** 0.0524**
(0.0304) (0.0284) (0.0292) (0.0296) (0.0300) (0.0236)

parttime -0.0349*** -0.0347*** -0.0355*** -0.0355*** 0.0135***
(0.00343) (0.00350) (0.00363) (0.00365) (0.00401)

aged55 -0.00135 -0.00113 -0.000921 0.0240***
(0.00413) (0.00414) (0.00434) (0.00419)

female 0.00270 0.00265 -0.0152***
(0.00337) (0.00339) (0.00305)

laborquality -0.163 0.0711
(1.007) (0.784)

timepressure 0.870***
(0.195)

strictness -0.244
(0.228)

performance 1.622***
(0.207)

mistake 0.244
(0.226)

Constant 53.05*** 55.58*** -35.83 79.01*** 71.44*** 71.70*** 64.88*** 65.57*** 14.66
(5.167) (5.306) (26.13) (25.35) (22.51) (22.55) (24.10) (24.51) (19.79)

Observations 410 410 410 394 394 394 394 394 378
R-squared 0.368 0.379 0.425 0.558 0.653 0.653 0.653 0.653 0.808
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 4: Regression model - with industry fixed effects – service sector 
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has no significant impact. Coefficient of variables present that the magnitude of negative impact by 

overtime working is almost the same among service and manufacturing sectors. For instance, the increase 

in over-time working hours of full-time workers by 1 percent leads to increase in productivity by about 

0.75 percent in Column (7) in Table 3 while productivity increase by about 0.66 percent in Column (7) in 

Table 5. Although the result of panel analysis in Table 3 shows that scheduled working hours has positive 

impact on labor productivity, Table 5 shows no significant correlation. This means that the benefit of 

increasing scheduled working hours is unique in service industries.  
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5.2 Productivity and attribute of worker 

5.2.1 Panel analysis 

One potential confounder in the relationship between working time and productivity is the 

organization structure. The organization structure directly connected to productivity and working hours 

which should be controlled. For example, having more female workers may increase labor productivity. We 

(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES productivity productivity productivity productivity productivity productivity productivity productivity

oh_full 0.0388 -0.415*** -0.577*** -0.392*** -0.373*** -0.346*** -0.344*** -0.250*

(0.0927) (0.118) (0.126) (0.123) (0.126) (0.127) (0.127) (0.128)

oh_parttime 0.0312 -0.00687 -0.0481 -0.0813** -0.0824** -0.0890*** -0.0952*** -0.100***

(0.0351) (0.0350) (0.0352) (0.0334) (0.0334) (0.0337) (0.0338) (0.0335)

sh_full -1.254 -1.843* 1.267 1.831 1.687 1.757 1.813 1.394

(1.062) (1.050) (1.176) (1.191) (1.211) (1.211) (1.210) (1.202)

sh_parttime 0.182 0.126 -0.969*** -0.196 -0.246 -0.229 -0.418 -0.0580

(0.319) (0.312) (0.372) (0.358) (0.367) (0.366) (0.381) (0.387)

grossoutput 9.00e-09 1.07e-08 1.60e-08* 1.61e-08* 1.65e-08** 1.74e-08** 1.32e-08

(9.26e-09) (9.21e-09) (8.34e-09) (8.34e-09) (8.34e-09) (8.34e-09) (8.32e-09)

ci 0.0122*** 0.0111*** 0.00803*** 0.00762*** 0.00707*** 0.00696*** 0.00629***

(0.00206) (0.00207) (0.00203) (0.00213) (0.00216) (0.00216) (0.00214)

ss_full 0.559 0.148 0.101 0.255 0.288 0.194

(0.445) (0.405) (0.411) (0.425) (0.425) (0.421)

ss_parttime 1.215*** 0.631*** 0.659*** 0.618*** 0.765*** 0.544**

(0.221) (0.216) (0.220) (0.222) (0.237) (0.241)

so_full 0.0699 0.172 0.173 0.150 0.128 0.139

(0.133) (0.131) (0.131) (0.132) (0.132) (0.131)

so_parttime -0.0570 0.0154 0.0103 0.00754 0.00530 0.0354

(0.0493) (0.0451) (0.0458) (0.0458) (0.0457) (0.0459)

capital 0.845*** 0.844*** 0.858*** 0.871*** 0.772***

(0.0644) (0.0645) (0.0651) (0.0655) (0.0691)

software -0.205** -0.187** -0.254** -0.202* -0.276**

(0.0916) (0.0954) (0.106) (0.110) (0.110)

parttime -0.00376 -0.00410 -0.00445 0.00147

(0.00572) (0.00572) (0.00571) (0.00583)

aged55 0.00895 0.00786 0.00402

(0.00625) (0.00627) (0.00628)

female 0.00955* 0.00922*

(0.00540) (0.00535)

laborquality 1.794***

(0.435)

Constant 21.52*** 24.79*** -6.503 -6.034 -4.708 -6.653 -8.081 -5.996

(5.049) (4.997) (7.751) (7.336) (7.610) (7.725) (7.757) (7.693)

Observations 828 828 828 828 828 828 828 828

R-squared 0.004 0.051 0.096 0.264 0.265 0.267 0.270 0.285

Number of jobtype 50 50 50 50 50 50 50 50

Standard errors in parentheses

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

Table 5: Panel data analysis - fixed effects model – manufacturing sector 
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presented four attributes: part-time employees, employees aged 55 and over, female employees, and labor 

quality. According to Table 3, the share of part-time employee typically haｓ positive coefficient, meaning 

that the productivity increase as the share of part-time employees increases. The share of employees aged 

55 and over tends to have negative coefficient which means that having more senior employees have 

negative impact on the productivity. We also found that the share of female employees and labor quality 

have negative coefficient.  

Next, we need to understand how each organization structure actually affect the relationship between 

working hours and labor productivity in our estimates. First, when we controlled the share of part-time 

employees, overtime working hours of part-time employees and scheduled working hours of both part-time 

and full-time workers became statistically significant. Furthermore, coefficient of over-time working hours 

decreased while scheduled working hours increased. The same thing happened when we controlled the 

share of employees aged 55 and over. This means that over-time working hours of part-time employees 

decreases productivity under the condition which all industries have the same share of part-time and 

employees aged 55 and over. With the same condition, longer scheduled working hours increase 

productivity. When the share of female workers is controlled, overtime working hours of part-time 

employees became statistically significant with the negative coefficient. However, scheduled working 

hours of full-time workers became less significant. This means that when the share of female employees is 

the same in all industries, overtime working hours of full-time workers have negative impact and scheduled 

working hours have no influence on labor productivity. Lastly, overtime working hours of part-time 
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workers became less significant when we controlled labor quality. This means that overtime working hours 

of part-time workers has no impact on labor productivity when labor quality of each industries is the same. 

Overall, when attributes of employee are controlled, overtime working hours of part-time workers and 

scheduled working hours of full-time workers become statistically significant, and their coefficient are 

negative and positive, respectively.  

5.2.2 Regression analysis 

Regression model shows that the share of part-time and employees aged 55 and over have positive 

impact on labor productivity. On the other hand, the share of female employees has the negative influence 

on productivity. Although the result in Table 3 presents that the share of employees aged 55 and over has 

the negative impact, Table 4 shows the opposite result. This means that having more elderly workers has 

positive impact on productivity if we did not consider the nature of tasks and working condition of each 

industries. 

In the regression model, we could not observe the change in statistical significance in working 

hours variables. Overall, scheduled working hours of full-time and part-time workers are statistically 

significant and their coefficients are negative and positive, respectively. Thus, given that all industries have 

the equal proportion of part-time workers, workers aged 55 and over, female workers, and the same labor 

quality, scheduled working hours of full-time workers has negative impact and scheduled working hours of 

part-time workers has negative impact on labor productivity. 
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5.2.3 Comparison with manufacturing sectors 

In Table 3, all four types of labor attributes have impact on labor productivity with p value less than 

0.01. The result in Table 5, on the other hand, shows that the share of part-time employees and employees 

aged 55 and over have no significant correlation with labor productivity. Although Table 3 shows that the 

share of female employees and the labor quality have negative impact on productivity, Table 5 presents that 

both variables have positive influence. This means that having more female workers and workers with high 

academic achievement (such as graduated from top university) have positive impact on labor productivity 

in manufacturing industries.  

5.3 Working condition 

In Section 3, we argued that working condition can be a potential confounder that bias the estimate. We 

presented 4 types of working condition: time pressure, strictness of work, responsibility on performance, 

and responsibility on mistake. According to Column (9) in Table 4, time pressure and responsibility on 

performance have positive impact on labor productivity. When working conditions are controlled, overtime 

working hours of full-time workers became statistically significant with negative coefficient. This means 

that when working conditions of all industries are the same, overtime-working hours of full-time workers 

has negative impact on labor productivity.  

6. Discussion 

6.1 Productivity and working hours 

We observed that overtime working hours decreases labor productivity while scheduled working hours 
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increases labor productivity of both full-time and part-time employees. In the panel analysis in Table 3, 

overtime working hours of both full-time and part-time workers have negative impact on labor 

productivity. The result agrees with Kuroda (2017) which point out that longer working hours can lead to 

working fatigue and mental suffering that decrease labor productivity. However, our results also shows that 

scheduled working hours have positive impact on labor productivity. There are several reasons to explain 

this. First, having a fixed working time allow workers to manage their task effectively. The importance of 

having a fixed working time is also related to worker’s motivation and their concentration because 

employees often make effort to finish the task in limited time. Understanding how long they have to work 

stimulate motivation and concentration. Second, company can manage the allocation of task within 

scheduled working hours. Presuming that workers can finish the task on time, scheduled working hours 

allow company to manage working time efficiently. On the other hand, overtime working hours is 

unexpected cost which is difficult to manage. Thus, overtime working hours has negative impact while 

scheduled working hours has positive impact on labor productivity.  

In the regression model in Table 4, we observed that scheduled working hours of full-time workers has 

negative impact on labor productivity. The possible reason for this negative impact is that difficulty of 

managing working hours depends on the nature of task in each industry. Kuroda (2017) also argued that 

working hours increases if there is irregularity in output. Since industries like professional often require 

longer time to see the output, the difficulty of managing time is much higher than other industries. Table 4 

also presents that scheduled working hours of part-time workers has positive impact on labor productivity. 
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We can think of that the task provided to part-time workers is relatively easier and simpler than that of full-

time workers.  

6.2 Working hours and attribute of labor 

In Table 3, we controlled labor quality and the share of three different types of workers: part-time 

workers, workers aged 55 and over and female workers. We found that scheduled working hours of part-

time workers has positive impact on labor productivity when the share of part-time workers and the share 

of workers aged 55 and over are controlled. There are two possible explanations for this. First, it may be 

true that the industry that has higher labor productivity hire part-time workers and workers aged 55 and 

over. This is because companies that has high labor productivity often simplified and formalized the task 

which allow them to cut the cost of training. Second, labor productivity of part-time workers is higher than 

aged workers. This means that a company can increase labor productivity by distributing tasks to part-time 

workers rather than aged workers. Third, it is easy to layoff part-time workers or reduce the working time 

of part-timer workers. This means that the company can decrease working hours of part-time workers 

during the recession. Thus, since the share of part-time workers and workers aged 55 and over change 

proportionally to labor productivity, the result shows the positive coefficient. Furthermore, overtime 

working hours of full-time workers has negative impact on labor productivity when the share of female is 

controlled. The reason for this result is that companies often undervalue female worker’s ability and only 

give a task that has low value added. Consequently, over-time working hours of full-time workers has 

negative impact on labor productivity.  
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We found that the share of part-time workers has positive impact while the share of workers aged 55 

and over, the share of female workers and labor quality have negative impact on labor productivity. There 

are three reasons that the share of employees aged 55 and over has negative coefficient in our result. First, 

seniority based companies allow old employees to gain high salary despite of their poor performance. It 

lowers labor productivity because a company have to pay high cost even if employee’s output is low. 

Second, life-time employment does not allow company to layoff aged workers. While companies can 

change the position of those unproductive personnel, they cannot fire them. Third, it is hard for aged 

workers to regain job once they quit. Most companies are not willing to hire aged workers because it takes 

time to train them. As a result, aged workers have no incentive to quite the current job and companies 

cannot layoff them. The fact that labor quality has negative impact on labor productivity also explains that 

seniority in a Japanese corporation has negative impact on labor productivity. In other words, employees 

with high academic background and older are often treated favorably. Since the value of labor quality is 

computed based on attributes (such as age, sex, academic background) of labor, the results suggests the 

misallocation of human resources. For example, workers with marketing degree are not allocated to 

marketing position because the HR underestimates their ability. The share of female employees also has 

negative coefficient. There are two ways to explain for this result. First, simply a female labor is less 

productive than a male labor. Second, misallocation of female employees as the result of gender bias. Since 

the most of research deny the former, we could say the latter is related to the negative coefficient.  
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6.3 Working condition 

In Column (9) in Table 4, we found that overtime working hours of full-time workers has negative 

impact on labor productivity when working conditions are controlled. If workers are working under the 

pressure like time pressure and responsibility on mistakes, overtime working hours would inflict huge 

burden on them. We also observed that time pressure and responsibility on performance have positive 

impact on labor productivity. This result could deny Kohn (1993) and Amabile (1996) which argued that 

the performance based rewards would decrease labor productivity in creative jobs.  

6.4 Comparison with manufacturing industries 

In service industries, we observed that overtime working hours of both full-time and part-time workers 

have negative impact on labor productivity. However, there was no correlation between scheduled working 

hours and labor productivity. Since manufacturing industries require physical labor, overtime working 

hours can exceed physical capability of labor which decreases labor productivity. While it seems that the 

overtime working hours matters in manufacturing sectors, the value of coefficient shows that the size of 

impact is about the same between service industries and manufacturing industries. The main difference is 

that the result of service industries shows the positive correlation between scheduled working hours and 

labor productivity. This is due to the fact that the output per working hours is not the same in service 

industries while it is almost the same in manufacturing industries.  

The result also shows that the labor quality has positive impact on labor productivity, whereas the 

result in the estimate of service sectors shows negative impact. The reason of this result is that craftmanship 
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is often acquired through long-term practice in manufacturing sectors. Therefore, workers become more 

productive as they work longer years.  

6.5 Checking endogeneity bias 

It is important to check whether endogeneity bias exists in the estimate. Although we analyzed the 

effect of working hours on labor productivity, it can be true that labor productivity has influence on 

working hours. In Table 6, we put the lag on working hours variables. In other words, working hours in 

year 𝑛 would become year 𝑛 − 1. From Table 6, we could not find the significant correlation between 

labor productivity and working hours. This represents that endogeneity bias can be true. Therefore, it is 

important to find an instrumental variable to mitigate endogeneity bias in the further research. 
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7. Conclusion 

In this paper, we have estimated the impact of working hours on labor productivity by separating the 

scheduled working hours and the overtime-working hours of full-time and part-time employees. We have 

used the panel analysis and multiple regression analysis. The panel analysis enables us to control for time-

(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES productivity productivity productivity productivity productivity productivity productivity productivity

lag_oh_full 0.0960 -0.0255 0.147 -0.00452 -0.104 -0.0688 -0.169 -0.0601

(0.0897) (0.0877) (0.131) (0.125) (0.128) (0.129) (0.123) (0.119)

lag_oh_parttime 0.0540 0.0187 -0.0355 -0.0222 -0.0295 -0.0322 0.00960 -0.0138

(0.0372) (0.0357) (0.0405) (0.0363) (0.0359) (0.0359) (0.0345) (0.0333)

lag_sh_full 1.350 1.681 0.216 1.366 2.206* 2.240* 1.309 0.532

(1.223) (1.177) (1.306) (1.179) (1.196) (1.192) (1.136) (1.097)

lag_sh_parttime -0.333 -0.0340 0.0723 0.131 0.275 0.269 0.132 0.149

(0.310) (0.297) (0.318) (0.288) (0.288) (0.287) (0.272) (0.261)

grossoutput 3.07e-08*** 3.11e-08*** 2.76e-08*** 2.64e-08*** 2.70e-08*** 2.28e-08*** 2.81e-08***

(4.77e-09) (5.00e-09) (4.53e-09) (4.49e-09) (4.49e-09) (4.30e-09) (4.22e-09)

ci 0.00278** 0.00163 0.000657 0.000433 0.000513 0.000380 0.00104

(0.00111) (0.00123) (0.00113) (0.00112) (0.00112) (0.00105) (0.00102)

ss_full -0.915 -0.890 -0.736 -0.837 -1.607*** -0.820

(0.603) (0.555) (0.550) (0.551) (0.535) (0.532)

ss_parttime -0.216 -0.361* -0.473** -0.439** -0.168 -0.296

(0.240) (0.214) (0.215) (0.215) (0.208) (0.200)

so_full 0.0137 -0.216 -0.247* -0.136 -0.0481 0.0147

(0.153) (0.139) (0.137) (0.152) (0.144) (0.138)

so_parttime 0.0574 -0.0156 -0.0154 -0.00130 -0.0352 -0.0396

(0.0379) (0.0351) (0.0346) (0.0355) (0.0340) (0.0325)

special_s_full 0.537*** 0.725*** 0.784*** 0.688*** 0.725*** 0.524***

(0.142) (0.131) (0.131) (0.142) (0.134) (0.133)

special_s_parttime -0.0321 0.0450 0.0581* 0.0576* 0.00739 -0.0181

(0.0370) (0.0345) (0.0343) (0.0342) (0.0333) (0.0322)

capital 0.383*** 0.425*** 0.416*** 0.302*** 0.242***

(0.0914) (0.0913) (0.0912) (0.0880) (0.0849)

software 0.343*** 0.388*** 0.406*** 0.494*** 0.515***

(0.0684) (0.0691) (0.0698) (0.0674) (0.0646)

parttime 0.0107*** 0.0112*** 0.0179*** 0.00886**

(0.00350) (0.00350) (0.00348) (0.00371)

aged55 -0.0105* -0.0186*** -0.0130**

(0.00612) (0.00593) (0.00576)

female -0.0404*** -0.0469***

(0.00644) (0.00628)

laborquality -2.085***

(0.378)

Constant 10.67* 7.293 21.55** 16.40* 10.35 11.08 24.56*** 23.93***

(6.250) (5.984) (9.472) (8.638) (8.753) (8.737) (8.532) (8.165)

Observations 409 409 380 365 365 365 365 365

R-squared 0.013 0.135 0.194 0.392 0.409 0.415 0.479 0.524

Number of jobtype 30 30 30 29 29 29 29 29

Standard errors in parentheses

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

Table 6: Panel data analysis - fixed effects model - service sectors – lag variables 
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invariant unobserved heterogeneity.  

7.1 Research findings 

Our results show that an increase in overtime working hours by 1 percent leads to an increase in labor 

productivity of full-time and part-time employees by about 0.75 percent and 0.90 percent, respectively. On 

the other hand, scheduled working hours has positive impact on labor productivity. This means that 

decreasing working hours is not always the best option to increase labor productivity. The magnitude of 

negative effect by overtime working hours is less for full-time employees, compare to part-time employees. 

It suggests that transfer additional overtime working hours into scheduled working hours is important to 

increase labor productivity of full-time employees. We found that the magnitude of impact by overtime 

working hours is almost the same between manufacturing industries and service industries. However, 

scheduled working hours has positive impact in service industries. This means that the reducing working 

hours may work on manufacturing industries, while it is less effective in service sectors which supports the 

argument that decreasing working hours is not always the best option to increase labor productivity.  

Our findings also suggest that the working condition that has time pressure and responsibility on 

performance effectively increase labor productivity. In other words, firm management is necessary to 

reduce unproductive working style which decreases overtime working hours. Our regression model shows 

that overtime working hours has negative impact only when there is certain degree of pressurization exist in 

a company. This suggests that reducing working time in a company that does not have pressurization is not 

effective. Japan has life-time employment which ensures employees work in the company unless they quit 
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the job. Such employment style would not pressurize employees to work hard and should be reformed since 

it disincentivizes employees to work productively. Furthermore, the effective allocation of human 

resources, especially female and part-time employee, is significant to enhance labor productivity. Choosing 

the position of personnel based on the actual performance would improve labor productivity of the 

company. 

7.2 Policy recommendation 

Our findings suggest several policy recommendations to improve labor productivity.  

First, policymakers ought to remove traditional life-time employment and implement employment 

based on the job description. This means that the Labor Standards Act that guarantees life-time 

employment should be changed. Since life-time employment is often based on seniority system, it would 

not pressurize workers and disincentivize workers to work productively. Thus, such employment style has 

to be removed. The job description is a written document that describes the general tasks and 

responsibilities of a position. Employment-based on the job description allows companies to hire personnel 

who have a suitable skill for the position. Shifting from traditional lifetime-employment to employment 

based on job description has been promoted by large companies in Japan. Hitachi, Ltd., for example, 

proclaimed that they subscribe the employment based on job description within 2020. Since our findings 

present the importance of choosing employees based on their actual skill, we think implementing 

employment based on the job description would enhance productivity.  

Second, policy maker should make companies to evaluate employees based on the working efficiency. 
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Our estimates show that the share of workers aged 55 and labor quality has negative impact on labor 

productivity and that part-time workers can be more productive than aged full-time workers. One of the 

most significant problems is that overtime working is often justified among upper managers and aged 

workers. This means that employees who worked longer are usually praised and those who worked shorter 

are underrated. Evaluation based on working efficiency means a company promotes employees not by how 

much they spent time on working but by amount of output they provide within given time. This policy 

would incentivize workers to work productively.  

Third, the government should set a longer probationary period or increase the investment in education 

and training for part-time workers. One of the reasons that part-time workers cannot work in the position of 

full-time workers is that they do not get enough training to gain skill. Our estimate results show that 

increasing the scheduled working hours and the share of part-time workers increase labor productivity. If 

part-time workers are trained enough, a company can distribute tasks of full-time workers to part-time 

workers. Thus, a longer probationary period and more investment in education and training for part-time 

workers are significant to increase labor productivity. 
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