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Abstract 

Japan has been struggling not only with the spread of COVID-19 but also with a declining and aging 
population. To make resilient industrial structures, we analyzed the labor productivity of each industry 
based on micro-data of Japanese firms. We found that (1) labor productivity tends to increase as the 
firm size increases, (2) the difference of the ratio of full-time employees in each industry is thought to 
explain the labor productivity gap among industries, and (3) the higher the ICT equipment ratio, the 
higher the labor productivity. These results will help further discussion to consider industrial policy. 
 

1．Need to make resilient industrial structure 

 

The IMF forecasted that Japan’s real GDP (annual percent change) of 2020 would be -5.8% via the 
World Economic Outlook released in June. After the spread of COVID-19, it is thought that labor-
intensive and low-wage industries would be particularly damaged.1 For Japan to recover its damaged 
economy, it is necessary to stop the spread of COVID-19, of course. Furthermore, while combating 
COVID-19, Japan has also been facing a declining and aging population. Hence, under these situations, 
improving labor productivity is required not only to achieve sustainable economic growth but also to 
make resilient industrial structure. 

The negative effects of the declining and aging population and the spread of COVID-19 will 
continue long term, therefore we need to make resilient industrial structure. Japanese society also needs 
its workers to maintain social distance from others in the workforce while raising the levels of labor 
productivity. It is due to these reasons that strengthening our businesses using ICT is paramount. 

 

2．Recent research regarding labor productivity 

Reviewing recent research on firms' productivity in Japan, Atkinson (2019, 2020) insists that the large 
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share of small firms are the main reason for low labor productivity in Japan, after comparing with other 
leading countries. Based on this analysis, he stresses the need to enlarge the size of firms. 

Various research on the relationship between firm size and labor productivity using Japanese firm-
level data have been published recently. Takizawa (2020) divides the firms into two groups based on 
their sales amount using the firms’ micro data from Tokyo Shoko Research Co. Ltd. (TSR) from 2015 
to 2018. She finds that; the larger the firm size is, the higher its labor productivity is; the manufacturing 
industry has higher labor productivity than the non-manufacturing industry on average; low labor 
productivity of the non-manufacturing industry because of its industrial diversity. 

Moreover, Oku, Inoue, and Masui (2020) define firm size based on the number of employees using 
the annual survey of the Financial Statements Statistics of Corporations by Industry in FY 2018. They 
find that the larger the firm size is, the higher the wage per person and labor productivity; the 
relationship between the firm size and labor productivity in the service sector is not as strongly 
correlated as in the manufacturing sector. They also confirm that labor productivity is positively 
correlated with wages in both manufacturing and service sectors. 

Furthermore, the White Paper on Small and Medium Enterprises in 2020 defines firm size based on 
the number of employees and the amount of capital stock as per the Small and Medium-sized 
Enterprise Basic Act. The data used in the white paper is from the Economic Census for Business 
Activity in 2016. The white paper points out that labor productivity increases as the size of the firm 
become larger, but it depends on the types of industries.2 

These evidences support the fact that there is a positive correlation between firm size and labor 
productivity, but the level of the correlation differs among industries. However, the definitions of “size” 
are different in the above researches. In this paper, we define firm “size” based on the number of 
employees as Atkinson (2019, 2020) and Oku, Inoue, and Masui (2020) define. In addition, we use 
individual firm data from the Economic Census for Business Activity in 2016 (research period: from 
January to December 2015).3 
 

3．Analysis of labor productivity among industries 

 

3.1 The number of employees by industry, firm size 

 
First, Chart 1 shows the number of employees in each industry. For example, in “Information and 
communication,” around half of the employees work at a firm with a size of more than 500 employees 
                                                   
2 Small and Medium Enterprise Agency (2020) pp. 98-100. 
3 Economic Census for Business Activity in 2016 collected the number of employees data as both regular 
employees (those who are employed for an unspecified period, and those who are employed for over one month of 
a specified period) and temporary employees. In this paper, we count the number of regular employees as the 
number of employees. 
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(L500+). On the other hand, in “Construction,” more than 10% of employees work at a firm with a 
size of only 1 to 4 employees (L1-4). The degree of firm size differs among industries. 
 

Chart 1 The share of the number of employees in each industry4 

 
(Note) 

1. We divide firms into 8 categories (L1-4, L5-9, L10-19, L20-49, L50-99, L100-249, L250-499, L500+) based 
on the number of employees. For example, “L1-4” in the chart indicates firms with 1 to 4 employees. 

2. Featured major industries. 
(Source) Economic Census for Business Activity in 2016. 
 

3.2 Labor productivity by industry, firm size 

 
Chart 2 shows the average labor productivity of each industry by firm size. There are industries of high 
labor productivity such as “Wholesale trade” and “Information and communication.” On the other 
hand, industries such as “Retail trade,” “Eating and drinking places, Food takeout and delivery 

                                                   
4 “Services” in Chart 1 includes “Information and communication,” “Wholesale trade,” “Retail trade,” “Eating and 
drinking places, Food takeout and delivery services,” “Accommodations,” “Transport and postal services,” “Goods 
leasing,” “Living-related and personal services,” “Services for amusement and hobbies,” “Scientific research, 
Professional and technical services,” “Employment and worker dispatching services,” and “Miscellaneous 
services.” In the case of “Medical, Health care and welfare,” there are industry-specific circumstances such as 
official prices being set, and a wide range of industries, from medical care to welfare, are included in one category, 
so that we have not taken “Medical, Health care and welfare” as an analysis target in this paper. 
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services,” and “Accommodations” are relatively low. 
Looking at the firm size in Chart 2, the level of labor productivity tends to increase as firm size 

increases. Some industries such as “Manufacturing,” “Information and communication,” “Wholesale 
trade,” and “Construction” have a strong positive correlation between firm size and labor productivity. 
It means that the larger the firm size, the more labor productivity increases. This tendency is also 
applied in “Accommodations,” even though the level of labor productivity is lower than in the former 
categories. Therefore, there is a positive correlation between firm size and labor productivity among 
these industries. 

On the other hand, in “Retail trade” and “Eating and drinking places, Food takeout and delivery 
services,” the correlation between the firm size and labor productivity is weak. Specifically, the peak 
of labor productivity of the “Retail trade” is the firm size of 250 to 400 employees (L250-499), and 
the peak of the “Eating and drinking places, Food takeout and delivery services” is the firm size of 50 
to 99 employees (L50-99). 

These results imply that labor productivity is generally correlated to firm size. But some types of 
industry, such as “Retail trade” and “Eating and drinking places, Food takeout and delivery services” 
are not so strongly correlated. Why is the relationship between firm size and labor productivity not so 
strong in these industries? 
 

Chart 2 Comparison of labor productivity levels by each industry and firm size 

 
(Note) 

1. The labor productivity is calculated by dividing the added value (sales value - total cost + total wages and salaries 
+ tax and public imposition) by the number of regular employees for each firm and obtained average number for 
each category. 

2. The correlation coefficient shows the relationship between the average number of employees and labor 
productivity of each firm size. ( ) as p-values. 

3. Featured major industries. 
(Source) Economic Census for Business Activity in 2016. 
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3.3 Ratio of full-time employees by industry, firm size 

 
Chart 3 shows the average ratio of full-time employees of each firm by industry and by firm size. The 
ratio of full-time employees in “Retail trade,” “Eating and drinking places, Food takeout and delivery 
services,” and “Accommodation” is relatively low. This tendency is almost the same as the industry 
with relatively low labor productivity analyzed in Section 3.2. 

Next, we focus on the ratio of full-time employees by firm size within the same industry. In 
“Manufacturing,” the ratio of full-time employees increases as the firm size increases. Especially, in 
“Information and communication” and “Construction,” the ratio of full-time employees gradually 
increases as the firm size becomes larger. In addition, the level of full-time employees is relatively 
higher than the others. On the other hand, “Retail trade” has a low ratio of full-time employees, and 
the ratio of full-time employees varies with firm size. Looking at “Eating and drinking places, Food 
takeout and delivery services,” the ratio of full-time employees decreases as the firm size increases. 
From these results, it implies that the difference in the ratio of full-time employees is related to the 
difference in labor productivity due to the difference in treatments such as wages between regular 
employees and temporary employees. 
 

Chart 3 Comparison of ratio of full-time employees by industry type and firm size 

 
(Note) 

1. The ratio of full-time employees is calculated for each firm and obtained average number of each category. 
2. Featured major industries. 

(Source) Economic Census for Business Activity in 2016. 

 

To summarize this section, we find a positive correlation between firm size and labor productivity in 
many industries. But in some industries, such as “Retail trade” and “Eating and drinking places, Food 
takeout and delivery services,” labor productivity is lower than the other industries, and furthermore, 
labor productivity declines as firm size increases from a certain firm size. One of the reasons of these 
differences could come from the difference of the ratio of full-time employees among these industries. 
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4．ICT investment and labor productivity 

 

To recover from the damage caused by COVID-19 promptly, it is necessary to make a resilient business 
model. After the spread of COVID-19, Japanese society has been required to minimize face-to-face 
contact with others as well as to improve labor productivity. Therefore, the utilization of more ICT 
technology is one of the solutions to improve labor productivity under the current situation. 

The expansion of ICT investment has been shown to have a positive effect on improving labor 
productivity in recent research 5 . To clarify the relationship between ICT investment and labor 
productivity, we use the individual firm data of Financial Statements Statistics of Corporations by 
Industry in FY 2018 and divide it into manufacturing and service sectors. In Figure 1, we calculate 
each firms’ ICT equipment ratio and its labor productivity, and categorize them from a low ICT 
equipment ratio to a high ICT equipment ratio.6 As Figure 1 shows, the higher the ICT equipment 
ratio, the higher the labor productivity in both the manufacturing and the services sectors.7 
 

Figure 1 Labor productivity according to ICT equipment ratio by industry (Average) 

 
(Note) 

1. We divide firms into 5 groups based on the ICT equipment ratio on the X-axis. 
2. The labor productivity in each group is calculated by each firms’ labor productivity and the obtained 

average number of each group. 
3. We use the data of firms which invest in software. 
4. We exclude the data of firms whose labor productivity is in the top 5% and bottom 5% to control for the 
effect of outliers. 

5. This graph references Hiroki (2020). 
(Source) Financial Statements Statistics of Corporations by Industry in FY 2018. 

                                                   
5 Policy Research Institute (2017). 
6 We used the “software” investment data from the Financial Statements Statistics of Corporations by Industry as 
the indicator of ICT investment. And the ICT equipment ratio is calculated by dividing the software (average for 
beginning of year and end of year) with the number of employees. We used 8,866 samples. But it could be a smaller 
sample size because some firms include the amount of “software” investment in their “tangible fixed assets” in 
their financial report. 
7 Miyagawa, Takizawa, and Miyakawa (2020) also find that IT investment ratio is positively correlated with labor 
productivity. 
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Next, we checked each industry’s ICT equipment ratio, shown in Figure 2. The ICT equipment ratio 
in “Information and communications” is the largest among the industries, but the ratio in “Eating and 
drinking places, Food takeout and delivery services” and “Transportation and postal services” is 
relatively small. The gap between these industries is due to the characteristics of each business. 

 
Figure 2 ICT equipment ratio by industry (average) 

 
(Note) 

1. The ICT equipment ratio in each industry is calculated for each firm and obtained the average number of 
each industry. 

2. We targeted firms that invest in software. 
3. Featured major industries. 

(Source) Financial Statements Statistics of Corporations by Industry in FY 2018. 
 

After the spread of COVID-19, working at home (telework) is recommended. According to the 
Toshihiro Okubo Lab. and NIRA’s research, the ratio of telework is high in “Information and 
communications,” but the ratio is low in “Transportation,” “Eating and drinking places” and 
“Accommodations.”8 The tendency of the industries is similar in Figure 2. The gap among industries 
depends largely on the characteristics of the work. This implies that there is room to improve the work-
style in some industries. ICT could be an ideal tool to reduce the burden of the workers, including 
essential workers. 
 

5．Conclusion 

 

In this paper, we analyzed firms by size and industry with micro-data of Japanese firms. We find that; 

                                                   
8 OKUBO Toshihiro Research Office, Economics Department of Keio University, & Nippon Institute for Research 
Advancement (2020). 
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(1) labor productivity tends to increase as firm size increases, (2) the difference of the ratio of full-time 
employees in each industry is one of the reasons explaining the labor productivity gap among industries, 
and (3) the higher the ICT equipment ratio, the higher the labor productivity. 

These results confirm that the size of a firm is one of the most important factors to increase labor 
productivity. Particularly for industries that are composed of many micro and small firms, there is more 
room to make efforts to grow their firms. In addition, facing both the spread of COVID-19 and the 
population declining and aging, promoting ICT investment will increase labor productivity further. 
These results analyzed in this paper will help further policy discussion in industrial policy area. 
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