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Abstract 

Using Japanese firm/establishment level census data, we investigate the impact of Chinese import 

penetration on employment in Japan. We found negative impacts of Chinese import penetration on 

total employment, especially for industries that produce competing products to Chinese imports, and 

a positive impact of import penetration in the industries from which firms purchase their inputs 

(upstream import penetration). The negative impacts are mainly driven by firms’ exit from the market 

while positive impacts are enjoyed by surviving firms. We did not find any significant impacts of the 

penetration in industries to which firms sell their products (downstream penetration). 
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1. Introduction 

There is a hot debate over how the surge of imports from China affects the domestic 

economy. After China’s accession to the World Trade Organization (WTO) in 2001, many 

countries in the world have experienced a dramatic increase in imports from China. This 

“China shock” has yielded a concern on the negative impacts on various dimensions. 

Against this backdrop, the existing studies have investigated the impacts of import 

penetration from China on not only domestic economic performance (e.g., Autor et al., 2013; 

Acemoglu et al., 2016; Pierce and Schott, 2016; Bloom et al., 2016; Asquith et al., 2019) but 

also social (Pierce and Schott, forthcoming; Autor et al., forthcoming) and political 

environment (Autor et al., 2016). A typical result particularly in the analysis on the domestic 

economy is negative. For example, it is shown in many studies that the surge in imports 

from China leads to the decrease of jobs. 

The purpose of this paper is to empirically examine the effects of imports from China 

on employment in Japan. Since Japan is one of the countries geographically located closest 

to China, there would be significant impacts of imports from China on the Japanese 

economy. Indeed, as Figure 1 shows, the import penetration ratio for the Chinese imports, 

defined as (Imports from China)/(Domestic production + Imports from the world–Exports 

to the world), increased substantially for Japan from the mid-1990s to the early 2010s, 

compared with other countries including the U.S. with an exception of South Korea. During 

the 2000–2015 period, the number of workers in manufacturing declined more than 3 million, 

registering the decline in the share of manufacturing in total employment from 19 to 15 

percent (Table 1). The impacts of increase in imports from China might be different for Japan 

than those for other countries, especially Western countries. Due to geographical proximity, 

Japan had engaged in actively trading with China for many years, even before China’s 

accession to the WTO. Due to this long experience, Japanese firms seem able to adjust their 

production rather quickly against increased imports from China, for example, by upgrading 

their product quality. There is also a case where Japanese firms benefit from an increase in 

cheap Chinese imports, which are used as inputs for their production.  

 

=== Figure 1 & Table 1 === 

 

We begin with the estimation of the standard equation in the literature. We first 

investigate the impacts of import penetration from China at a firm-level by using the import 

data at product level. Specifically, we analyze how the change of the import penetration of 

a product from China affects the growth of employment in the firms that mainly produce 

the products in Japan between 1996 and 2007. We examine this question by employing 

manufacturing census and economic census in Japan, which covers all manufacturing 
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establishments excluding those with less than three employees. We also examine the 

impacts of the import penetration not only for those industries that produce products 

directly competing with imports, but also for downstream and upstream industries. In this 

analysis, we investigate the difference of the impacts according to firm sizes. The existing 

studies for developed countries in this literature have addressed the endogeneity concern 

on the import penetration from China by using the import penetration from China in other 

OECD countries as an instrument. This paper follows this strategy but also uses that in 

South Korea because South Korea seems to have a more similar trade relationship with 

China to that of Japan, compared to other OECD countries (e.g., European countries and the 

U.S.). 

The estimation is carried out at the product level comparable to a six-digit level of the 

harmonized system in trade statistics. While a firm-level analysis contributes to uncovering 

the within-firm change of employment, a product-level analysis enables us to see the net 

impact that includes the effects involving establishments’ entry and exit. We decompose this 

“net” employment change according to establishment status. Specifically, inspired by Davis 

et al. (1996), we classify establishments into three types. The first is the entering 

establishments (designated as “Entry” establishments) defined as those which did not exist 

in 1997 but did in 2007. The second is the exiting establishments (“Exit” establishments), i.e., 

the establishments which existed in 1997 but did not in 2007. The last group is surviving 

establishments, designated as “Survivor,” defined as those establishments which existed in 

both 1997 and 2007. The net impacts of import penetration from China are the sum of those 

in these three types of establishments. 

There exist a large number of studies in this growing literature. Among them, from 

the methodological point of view, the work of Asquith et al. (2019) is closest to ours. They 

examined the impacts of import penetration from China on U.S. employment, according to 

the establishment status. They found the negative net effects on employment and that those 

negative effects are mainly driven by the exit of establishments. Similar to their result, in the 

case of Japan, we found significantly negative impact of the Chinese import penetration on 

the total number of employees, which is essentially driven by a decrease of workers through 

the exit of establishments. Taniguchi (2019) analyzed the impacts of import penetration from 

China on employment in Japan. By exploiting variation across regions instead of products, 

she found the positive impacts of import penetration from China in Japan. Our results 

suggest that such positive impacts come from those for surviving firms in upstream 

industry. 

The rest of this paper is organized as follows. Section 2 explains our empirical 

framework for investigating the impacts of import penetration from China on employment 

in Japan. After discussing some empirical issues in Section 3, we report our estimation 

results in Section 4. Section 5 concludes. 
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2. Empirical Framework 

  This section explains our empirical framework. We investigate the impacts of the import 

penetration ratio from China on employment in Japan. Specifically, we examine those 

impacts at both a firm-level and a product level for the period 1996–2007, which includes 

2001, the year of China’s WTO accession, in the middle of the data period, as did Acemoglu 

et al. (2016). 

2.1. Firm-level Analysis 

We begin with the firm-level analyses. Our firm-level variables are constructed by 

aggregating establishment-level data. The baseline equation is the following: 

 

ln 𝐿𝑓𝑡 = 𝛼 + 𝛽 ln 𝐼𝑀𝑃𝑓𝑡 + 𝛾 ln 𝐼𝑀𝑃𝑓𝑡 × 𝑆𝑀𝐸𝑓 + 𝑢𝑓 + 𝑢𝑡 + 𝜖𝑓𝑡  (1) 

 

where 𝐿𝑓𝑡 represents the number of employees in firm f in year t. 𝐼𝑀𝑃𝑓𝑡 represents import 

penetration from China for firm f in year t, defined as 

𝐼𝑀𝑃𝑓𝑡 ≡ ∑ {
𝑆𝑎𝑙𝑒𝑠𝑖𝑡

∑ 𝑆𝑎𝑙𝑒𝑠𝑘𝑡𝑘∈Θ𝑓𝑡

× (
𝐼𝑚𝑝𝑜𝑟𝑡𝑝𝑡

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑝𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑝𝑡
𝑊𝑜𝑟𝑙𝑑)}

𝑖∈Θ𝑓𝑡

. 

Θ𝑓𝑡 is a set of establishments owned by firm f in year t. 𝑆𝑎𝑙𝑒𝑠𝑖𝑡 refers to total sales by 

establishment i in year t.1 Subscript p indicates the representative product for establishment 

i in year t in terms of sales value, i.e., the product with the largest sales.2  𝐼𝑚𝑝𝑜𝑟𝑡𝑝𝑡
𝐶ℎ𝑖𝑛𝑎 , 

𝐼𝑚𝑝𝑜𝑟𝑡𝑝𝑡
𝑊𝑜𝑟𝑙𝑑, and 𝑃𝑟𝑜𝑑𝑝𝑡 are Japan’s imports of product p from China in year t, those from 

the world, and total production value of product p in Japan in year t, respectively. Namely, 

our import penetration variable defined at a firm-level is a weighted average of 

establishment-level import penetration ratios by using the sales as a weight.3  

We introduce the interaction term of this import penetration variable with SME 

dummy, which takes the value one if firm f is a small- and medium-sized enterprise (SME) 

and the value zero otherwise. This interaction term aims to examine if the impacts of import 

penetration are different between SMEs and large-sized firms. Specifically, following the 

Basic Survey of Japanese Business Structure and Activities, we define SMEs as those whose 

paid-up capital in the initial year of 1996 is less than or equal to 30 million yen.4 𝑢𝑓 is firm 

                                                   
1 “Sales” is described as “shipments” in the censuses. 
2  In the initial year of 1996, the average number of products establishments produce is 2.5 with the 

minimum number of 1 and the maximum number of 39. Approximately half of the establishments are 

single-product-producing establishments. This means that we do not discard much information when 

we take one product as the representative product of each establishment. 
3 We focus on firm level impact rather than establishment level because employment is usually decided 

at the firm level, not establishment level. 
4 The definition of the SMEs by The Small and Medium Enterprises Agency of the Japanese government 

is firms with paid-up capital of less than 300 million yen. Instead, we adopt the above definition because 

95 percent of firms are categorized as SMEs if we adopt the definition 300 million yen, whereas the share 



4 

 

fixed effects, whereas 𝑢𝑡 is year fixed effects.5 Since the firm fixed effect captures the firm-

size category, we do not introduce a SME dummy per se. 𝜖𝑓𝑡 is an error term. 

We take into account the input–output structure in our analysis of the import 

penetration. There should be differences in the impacts of competition among different 

industries. We consider three types of industries: the industries directly in competition with 

imports (here named “own industry”), the industries from which firms purchase their 

inputs (upstream industry), and the industries to which firms sell their products 

(downstream industry). For example, high penetration of cheap imports from China in the 

upstream industry enables the firms to procure inputs cheaply. This effect is not necessarily 

limited to the firms who import their inputs from China because the increase of China’s 

products may induce domestic input producers to lower their products’ prices. Thus, firms 

who procure from domestic producers may also enjoy the decrease of procurement costs. 

Such a decrease of procurement costs, therefore, may result in increasing production and 

thus employment. By contrast, high penetration from China in the downstream industry 

means the tougher competition in the sales market for firms, forcing them to lower the sales 

prices and decrease the sales, production, and thus employment. 

While the specification above indicates import penetration for a firm using the 

product-level information (i.e., production value and the imports from China and the world), 

the following analysis uses the information at an industry level because of the data 

limitation explained in the next section. Specifically, we examine three kinds of import 

penetration variables.  

 

ln 𝐿𝑓𝑡 = 𝛼 + 𝛽1 ln 𝑂𝑤𝑛 𝐼𝑀𝑃𝑓𝑡 + 𝛽1 ln 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 + 𝛽1 ln 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 + 𝑢𝑓 + 𝑢𝑡

+ 𝜖𝑓𝑡  (2) 

 

The first variable is the one for the own industry, which is an industry-level version 

of the variable used in Equation (1) and is constructed as follows. 

𝑂𝑤𝑛 𝐼𝑀𝑃𝑓𝑡 ≡ ∑ {
𝑆𝑎𝑙𝑒𝑠𝑖𝑡

∑ 𝑆𝑎𝑙𝑒𝑠𝑘𝑡𝑘∈Θ𝑓𝑡

× (
𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑡

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑠𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑡
𝑊𝑜𝑟𝑙𝑑)}

𝑖∈Θ𝑓𝑡

. 

Subscript s represents the industry to which establishment i’s main product p 

belongs. The second variable is the one for the industry from which firms purchase their 

inputs and is constructed as follows. 

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 ≡ ∑ (
𝑆𝑎𝑙𝑒𝑠𝑖𝑡

∑ 𝑆𝑎𝑙𝑒𝑠𝑘𝑡𝑘∈Θ𝑓𝑡

× 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑖𝑡)
𝑖∈Θ𝑓𝑡

, 

where 

                                                   

decreases to 86 percent with the definition of 30 million yen.  
5  More precisely, 𝑢𝑓  is constructed at a firm-product level. “Product” here is defined as the 

representative one for firms in terms of sales. Since such a representative product can be time-variant, 

this fixed effect may change over time. 
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𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑖𝑡 ≡ ∑ {
𝐼𝑛𝑝𝑢𝑡𝑙𝑠

∑ 𝐼𝑛𝑝𝑢𝑡𝑚𝑠𝑚∈Ξ
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑙𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝑊𝑜𝑟𝑙𝑑)}

𝑙∈Ξ
. 

𝐼𝑛𝑝𝑢𝑡𝑙𝑠 indicates the input value from industry l to industry s. As explained in the 

next section, we use the input values in a specific year, which are time-invariant. Ξ is the 

set of all industries. Similarly, the third variable is the one for the industry to which firms 

sell their products, and is constructed analogously to the one shown above.  

𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 ≡ ∑ (
𝑆𝑎𝑙𝑒𝑠𝑖𝑡

∑ 𝑆𝑎𝑙𝑒𝑠𝑘𝑡𝑘∈Θ𝑓𝑡

× 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑖𝑡)
𝑖∈Θ𝑓𝑡

, 

where 

𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑖𝑡 ≡ ∑ {
𝐼𝑛𝑝𝑢𝑡𝑠𝑙

∑ 𝐼𝑛𝑝𝑢𝑡𝑠𝑚𝑚∈Ξ
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑙𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝑊𝑜𝑟𝑙𝑑)}

𝑙∈Ξ
. 

  After estimating Equation (2), we differentiate the effects between SMEs and large firms 

by introducing the interaction terms with the SME dummy. 

 

ln 𝐿𝑓𝑡 = 𝛼 + 𝛽1 ln 𝑂𝑤𝑛 𝐼𝑀𝑃𝑓𝑡 + 𝛽1 ln 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 + 𝛽1 ln 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡

+ 𝛾1 ln 𝑂𝑤𝑛 𝐼𝑀𝑃𝑓𝑡 × 𝑆𝑀𝐸𝑓 + 𝛾2 ln 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 × 𝑆𝑀𝐸𝑓

+ 𝛾3 ln 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑓𝑡 × 𝑆𝑀𝐸𝑓 + 𝑢𝑓 + 𝑢𝑡 + 𝜖𝑓𝑡  (3) 

These estimations uncover how differently various kinds of import penetration 

from China affect employment by SMEs and large-sized firms. 

2.2. Product-level Analysis 

  Next, we conduct product-level analyses to examine the across-firm impacts of import 

penetration from China. While the firm-level analysis above contributes to uncovering the 

within-firm change of employment, the product-level analysis enables us to show the net 

impact that includes the effects based on firms’ entry and exit. The estimation equation for 

this analysis is specified as follows. 

𝐿𝑝𝑡 − 𝐿𝑝0

𝐿𝑝0
= 𝛼 + 𝛽∆𝐼𝑀𝑃𝑝 + 𝜖𝑝  (4) 

where 𝐿𝑝𝑡 is the number of employees for the production of product p in year t. ∆𝐼𝑀𝑃𝑝 

indicates the difference of import penetration of product p from China between years t and 

0. Year 0, i.e., the initial year, is 1996, whereas year t, the end year, is 2007, as in the work by 

Acemoglu et al. (2016). Specifically, the import penetration from China is computed as the 

difference of imports from China between years t and 0 over “imports from the world in 

year 0 plus production value in year 0.” It is multiplied by 100 to show percentage changes 

and is also divided by the length of years, i.e., t − 0, to indicate annual changes. In symbol, 

as in Acemoglu et al. (2016), it is defined as 

∆𝐼𝑀𝑃𝑝 ≡
100

𝑡 − 0
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑝𝑡
𝐶ℎ𝑖𝑛𝑎 − 𝐼𝑚𝑝𝑜𝑟𝑡𝑝0

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑝0 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑝0
𝑊𝑜𝑟𝑙𝑑 ). 

Equation (4) indicates that a 1% increase of the import penetration from China 

changes employment by 𝛽%. 𝜖𝑝 is an error term. 
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  After examining this “net” employment growth, we attempt to decompose the change of 

employment into three components, namely the change by establishment entry, by 

establishment exit, and within surviving establishment. Let 𝐿𝑝𝑡
𝑖   be the number of 

employees in plant i producing (mainly) product p in year t. Namely, 𝐿𝑝𝑡 ≡ ∑ 𝐿𝑝𝑡
𝑖

𝑖∈Ω𝑝𝑡
 , 

where Ω𝑝𝑡 is a set of plants that produce product p in year t. This set is decomposed into 

three sets: those plants that did not exist in year 0 but did in year t (Ω𝑝𝑡
𝐸𝑛𝑡𝑟𝑦

), those plants that 

existed in year 0 but did not in year t (Ω𝑝𝑡
𝐸𝑥𝑖𝑡), and those plants that existed in both years 0 

and t (Ω𝑝𝑡
𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟). These types of plants are, respectively, called new plants, exit plants, and 

survivors.  

As in the work of Davis et al. (1996), we decompose the dependent variable in 

Equation (2) into three components. 

𝐿𝑝𝑡 − 𝐿𝑝0

𝐿𝑝0
≡

∑ 𝐿𝑝𝑡
𝑖

𝑖∈Ω𝑝𝑡
− ∑ 𝐿𝑝0

𝑖
𝑖∈Ω𝑝0

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

= (

∑ 𝐿𝑝𝑡
𝑖

𝑖∈Ω𝑝𝑡
𝐸𝑛𝑡𝑟𝑦

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

) + (
− ∑ 𝐿𝑝0

𝑖
𝑖∈Ω𝑝0

𝐸𝑥𝑖𝑡

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

)

+ (
∑ 𝐿𝑝𝑡

𝑖
𝑖∈Ω𝑝𝑡

𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟 − ∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0
𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

)  (5) 

Then, we estimate the following three equations separately. 

𝐸𝑛𝑡𝑟𝑦: (

∑ 𝐿𝑝𝑡
𝑖

𝑖∈Ω𝑝𝑡
𝐸𝑛𝑡𝑟𝑦

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

) = 𝛼𝐸𝑛𝑡𝑟𝑦 + 𝛽𝐸𝑛𝑡𝑟𝑦∆𝐼𝑀𝑃𝑝 + 𝜖𝑝
𝑁𝑒𝑤

𝐸𝑥𝑖𝑡: (
− ∑ 𝐿𝑝0

𝑖
𝑖∈Ω𝑝0

𝐸𝑥𝑖𝑡

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

) = 𝛼𝐸𝑥𝑖𝑡 + 𝛽𝐸𝑥𝑖𝑡∆𝐼𝑀𝑃𝑝 + 𝜖𝑝
𝐸𝑥𝑖𝑡

𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟: (
∑ 𝐿𝑝𝑡

𝑖
𝑖∈Ω𝑝𝑡

𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟 − ∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0
𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟

∑ 𝐿𝑝0
𝑖

𝑖∈Ω𝑝0

) = 𝛼𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟 + 𝛽𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟∆𝐼𝑀𝑃𝑝 + 𝜖𝑝
𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟

 

Naturally, the following holds. 

𝛼 = 𝛼𝐸𝑛𝑡𝑟𝑦 + 𝛼𝐸𝑥𝑖𝑡 + 𝛼𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟 , 

𝛽 = 𝛽𝐸𝑛𝑡𝑟𝑦 + 𝛽𝐸𝑥𝑖𝑡 + 𝛽𝑆𝑢𝑟𝑣𝑖𝑣𝑜𝑟. 

By this decomposition analysis, we examine the differences in the impacts of import 

penetration from China on employment for three different groups of firms. 

  Last, as in the firm-level analysis, we take into account the input–output structure. The 

analysis is carried out at an industry level by estimating the following equation. 

𝐿𝑠𝑡 − 𝐿𝑠0

𝐿𝑠0
= 𝛼 + 𝛽1∆𝑂𝑤𝑛 𝐼𝑀𝑃𝑠 + 𝛽2∆𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑠 + 𝛽3∆𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑠 + 𝜖𝑠  (6) 
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where 

∆𝑂𝑤𝑛 𝐼𝑀𝑃𝑠 ≡
100

𝑡 − 0
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑠𝑡
𝐶ℎ𝑖𝑛𝑎 − 𝐼𝑚𝑝𝑜𝑟𝑡𝑠0

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑠0 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑠0
𝑊𝑜𝑟𝑙𝑑 ) 

∆𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑠 ≡
100

𝑡 − 0
× ∑ {

𝐼𝑛𝑝𝑢𝑡𝑙𝑠

∑ 𝐼𝑛𝑝𝑢𝑡𝑚𝑠𝑚∈Ξ
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝐶ℎ𝑖𝑛𝑎 − 𝐼𝑚𝑝𝑜𝑟𝑡𝑙0

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑙𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝑊𝑜𝑟𝑙𝑑 )}

𝑙∈Ξ
, 

∆𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐼𝑀𝑃𝑠 ≡
100

𝑡 − 0
× ∑ {

𝐼𝑛𝑝𝑢𝑡𝑠𝑙

∑ 𝐼𝑛𝑝𝑢𝑡𝑠𝑚𝑚∈Ξ
× (

𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝐶ℎ𝑖𝑛𝑎 − 𝐼𝑚𝑝𝑜𝑟𝑡𝑙0

𝐶ℎ𝑖𝑛𝑎

𝑃𝑟𝑜𝑑𝑙𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑙𝑡
𝑊𝑜𝑟𝑙𝑑 )}

𝑙∈Ξ
. 

We estimate for not only the total employment growth but also the employment 

changes in entering, exiting, and surviving firms, as specified in Equation (5). 

 

3. Empirical Issues 

Our data sources are as follow. The data on employment are obtained from the Census 

of Manufacture and the Economic Census compiled by the Ministry of Economy, Trade, and 

Industry in Japan. This survey is conducted to clarify the actual conditions of the nation’s 

manufacturing industry and obtain basic data for formulating and analyzing industry-

related policies. Although our baseline analyses are conducted for the change from 1996 to 

2007, we also examine the period of 1996 to 2014 as a robustness check later. The censuses 

cover all manufacturing establishments with four or more employees in Japan except the 

years 1998, 2000, 2003, 2005, 2008, for which all the establishments are covered. It is 

mandatory for establishments to respond to the questionnaires. The response rate is 

approximately 95 percent. Approximately 200 thousand to 300 thousand establishments are 

recorded in each year. The total number of establishments declined from around 350 

thousand establishments in 1996 to around 200 thousand in 2014.  

The data on production value used to compute the import penetration variable are 

also drawn from the censuses. In these censuses, products are defined at a six-digit level. 

There are approximately 1200 “products” at the six-digit level. The data on Japan’s imports 

from China and the world are obtained from the Japan Customs under the Ministry of 

Finance. These data are available at a Japan’s tariff-line level, which is a nine-digit level. 

There are approximately 9000 products at the nine-digit level. By mapping each nine-digit 

code in trade data to a single six-digit code in production/employment data, our empirical 

analysis is conducted at a six-digit level in production/employment data. In this aggregation 

of codes in trade data, we use the converter table between nine-digit codes in trade data and 

six-digit codes in production data developed by Baek et al. (2019) and that of tariff-line level 

codes in trade data over time constructed by Aoyagi and Ito (2019). 

The product-level data for the estimation of Equation (4) are constructed by 

aggregating the establishment-level data. 6  We match a representative product of 

                                                   
6 There are approximately 230 thousand establishments in 1996 and 2007. Out of them, approximately 

20% are new establishments that did not exist in 1996 but existed in 2007, approximately 40% are exit 
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establishments to the import penetration ratio. As in the firm-level analyses, for the 

representative product, we take the product whose sales value is the largest for the 

establishment. When we aggregate figures for the establishments that survived in both 1996 

and 2007, we consistently use the representative product identified in 1996 for both 1996 

and 2007. This treatment is based on our assumption that firms/establishments are supposed 

to make business decisions based on the competition for the products they produce in the 

initial year, i.e., 1996. Namely, what we hope to identify is how firms/establishments adjust 

their employment faced with changing competition of the product they produce.  

There are three empirical issues. First, the Census datasets includes the data for 

establishment information and the data for parent firm information separately. As there is 

no consistent firm id number to match the two datasets, we matched them using phone 

numbers of parent firms. We were able to match approximately 60% of the dataset. Second, 

input–output variables in equations (2) and (6) are constructed by employing the input–

output (IO) Table 2005 by the Ministry of Internal Affairs and Communication, Japan. 

Unlike the production data, the IO Table provides the data at an industry level, which 

includes approximately 220 industries. Thus, the number of observations becomes 

approximately 1000 when we estimate Equation (4) at a product-level, and approximately 

200 when estimating Equation (6) at an industry level. 

The last issue is endogeneity. As discussed in the literature, unobservable demand 

shocks may affect both the import penetration and the employment, yielding the bias in the 

coefficients obtained by the ordinary least square (OLS) method. To address this 

endogeneity issue, the previous studies in this literature employed the instrumental variable 

(IV) approach by using the variable capturing supply shocks in China as an instrument. The 

typical instrument is ∆𝐼𝑀𝑃𝑝, for which the numerator is replaced with the time-difference 

of imports from China in other countries. For example, Acemoglu et al. (2016) included 

Australia, Switzerland, Germany, Denmark, Spain, Finland, New Zealand, and Japan. We 

use the same set of countries except Japan, which is replaced by the U.S.  

We try two kinds of instruments additionally. First, the set of countries used by 

Acemoglu et al. (2016) includes, e.g., Switzerland, Denmark, and Spain, with which Japan 

trades relatively less than some other major trade partners, such as Canada or France, which 

were not included by Acemoglu et al. (2016). Therefore, we create another set of countries 

by choosing the Top 8 developed country partners: Australia, Canada, Germany, France, the 

U.K., Italy, Netherlands, and the U.S. Second, we also try the instrument using the time-

difference of imports from China in one of the developed countries in Asia, i.e., Korea. We 

take this approach because, as is well known, international production networks have 

developed among Asian countries, and thus the supply shocks in China that affect imports 

from China in Western countries, which are not well connected by international production 

networks, might be different from those that affect imports in Japan. On the other hand, the 

                                                   

establishments that existed in 1996 but disappeared in 2007, and the remaining 40% are survivor 

establishments. 
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supply shocks in China are likely to have similar impacts on imports from China in both 

Japan and Korea, thus there is likely higher correlation between the instrument (South 

Korea’s imports from China) and the variable to be instrumented (Japan’s imports from 

China). However, a downside of using Korea’s imports from China as an instrumental 

variable is that industry import demand shocks might be correlated across countries within 

the same production network, i.e., Japan and Korea. Since such correlation violates the 

identifying assumption, we try these three instruments. 

 

4. Empirical Results 

  This section reports our estimation results. After presenting our results for the firm-level 

analysis, we turn to the results for the product-level analysis. 

4.1. Firm-level Analyses 

  We begin with the firm-level analysis, i.e., the estimation of Equation (1). Table 2 shows 

the estimation results for Equation (1). Our baseline result is reported in column “1996–2007” 

under “All” of Table 2. It shows a significantly negative coefficient for import penetration 

while its interaction term with SME dummy has a positively significant coefficient. These 

results indicate that the large penetration rates of imports from China decrease employment 

in large-sized firms but not in SMEs. Similar results can also be found for the 1996–2014 

period, which are shown in column “1996–2014.” In column “Sales Share > 50%,” we define 

the representative product as the one with the largest sales accounting for more than 50% 

of the total sales value of the establishment. By adopting a narrower definition of the 

representative product, some firms are dropped out of the sample because for some firms 

no product accounts for more than 50% of the total sales in all establishments. Nevertheless, 

we found similar results in this estimation as our baseline results. Namely, the increase of 

import penetration from China decreases employment in large-sized firms, but not in SMEs. 

 

=== Table 2 === 

 

  Next, we take into account the input–output structure in the import penetration by 

estimating Equation (2). Column (I) in Table 3 shows the estimation results for the 

employment change during 1996–2007 when we define the representative product as the 

one with the largest sales. The coefficient for the import penetration from China in the own 

industry is estimated to be significantly negative, as in the case for the large-sized firms 

found in Table 2. The penetration variables in the upstream and downstream industries have 

significantly positive and insignificant coefficients, respectively. The former result is 

consistent with the expectation that the increase of cheaper inputs imported from China 

improves firms’ profit and thereby increases their employment. Column (II) shows the 

result for Equation (3). While the previous non-interacted variables have similar results as 
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in column (I), all the interaction terms with the SME dummy have insignificant coefficients. 

These results indicate that there are no significant differences in the effects of the import 

penetration between SMEs and large firms, when we take into account the input–output 

structure. These results are unchanged when we define the representative product as the 

one with the largest sales accounting for more than 50% of the total sales value of the 

establishment, as shown in columns (III) and (IV).7 

 

=== Table 3 === 

 

Last, we estimate Equation (3) by the IV method and show the results in Table 4. In 

this table, we define the representative product as the one with the largest sales. As 

mentioned in the previous section, we try three kinds of instruments. The results using these 

instruments are separately shown in columns “Acemoglu et al.,” “Top 8,” and “Korea.” In 

all cases, the test statistics for under-identification and weak identification show reasonably 

high values. Overall, the results on the coefficients are similar to those in Table 3; the 

coefficients in the own industry and the upstream industry are significantly negative and 

positive, respectively. We again do not find any significant differences in the impacts 

between SMEs and large-sized firms. The firms reduce their employment when the import 

penetration from China in the industry they operate rises, while the rise of the import 

penetration in the upstream industry increases firms’ employment.  

 

=== Table 4 === 

4.2. Product-level Analyses 

As in the firm-level analyses, the baseline estimation at a product level investigates the 

change during 1996–2007. Column “Total” in Panel (i) in Table 5 shows the estimation result 

for Equation (4) for the 1996–2007 period. The coefficient for the Chinese penetration is 

statistically significant with negative sign, indicating that employment decreases for the 

products which faced the rise of Chinese import penetration. However, this negatively 

significant result is not robust. As shown in Panel (ii), when we take the representative 

product as the one whose sales values is more than 50 percent of the total sales value of the 

establishment, the coefficient is negative but insignificant.8 In addition, when we extend 

sample period to 1996–2014, the coefficient no longer becomes significant, as reported in 

Panels (iii) and (iv).  

 

=== Table 5 === 

                                                   
7 Furthermore, we found similar results for the period 1996–2014, as shown in Table A1 in the Appendix. 
8  When we take the product of more than 50 percent of sales value as the representative product of 

establishments, 74% of establishments in 1996 keep producing the same product as their representative 

products in 2007. 
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Next, following the method specified in Section 2.2, we decompose the total 

employment change into the employment changes by entering, exiting, and surviving firms. 

The estimation results are shown in columns “Entry,” “Exit,” and “Survivor” in Table 5. 

Although we do not find any significant effects in entry and survivor (except for Entry in 

Panel (i)), the import penetration has negatively significant coefficients in Exit. The latter 

result is rather robust because all four Panels (i)–(iv) show the significantly negative results. 

Thus, as for the decrease of manufacturing employment in Japan during our sample period, 

the main impact of the import penetration from China essentially comes through firm exit. 

Indeed, the surge of import penetration from China results in forcing firms, especially SMEs, 

to exit from the market (see Table A2 in the Appendix).  

Last, we estimate Equation (6). Column “Total” in Table 6 indicates the results for the 

change of total employment during 1996–2007 in the upper Panel and during 1996–2014 in 

the lower Panel. Both cases show the significantly negative coefficients for the import 

penetration in the own industry, the industry in which the firm is operating. On the other 

hand, the import penetration ratios in upstream and downstream industries have 

insignificant results. The results of decomposing total employment changes are shown in 

the other columns. As found in Table 5, the significant results can be shown in the import 

penetration in the own industry for the case of exit. Almost all results are insignificant in 

upstream and downstream industries. Although our product-level analysis on survivor 

examines the effects similarly to the firm-level analysis, because the latter analysis focuses 

on surviving firms, the significantly positive effect for the import penetration in upstream 

industry can be found only during 1996–2007. In sum, the negative effect of import 

penetration from China is mainly driven by firms’ exit in the own industry. 

 

=== Table 6 === 

 

5. Concluding Remarks 

  Using the Japanese firm/establishment-level census data, we investigate the impact of 

Chinese import penetration on employment in Japan. We found some negative impacts of 

the Chinese import penetration on total employment, especially for industries that are faced 

with import competition directly, but a relatively strong positive impact of the penetration 

in the industries from which firms purchase their inputs (upstream import penetration). The 

former negative impacts are mainly driven by firms’ exit from the market while surviving 

firms enjoy the latter positive impact. We did not find clear and significant differences in the 

impacts in terms of firm size. As for future research agenda, we are contemplating to 

investigate further the differences in the impact of the Chinese penetration ratio by firm 

characteristics and by regional characteristics, and analyze the reactions of survivors to the 

Chinese penetration through product strategy, including product switching and upgrading.  
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Figure 1. Import Penetration Ratio from China  

 

Note: China penetration is computed as Import from China / Domestic demand, where Domestic demand 

= Domestic production + imports from the world–exports to the world 

Source：Authors’ computation using World Input–Output Database 
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Table 1. Number of Workers in Japan, 2000-2015 

2000 2005 2010 2015

Total 63,032,271 61,530,202 59,607,700 58,890,810

Manufacturing 12,202,064 10,485,635 9,465,070 9,077,510

Manufacturing share (%) 19 17 16 15  

Source: Census of Population 

 

 

 

 

Table 2. OLS Estimation at a Firm-level 

1996-2007 1996-2014 1996-2007 1996-2014

ln IMP -0.3864*** -0.2170** -0.4020*** -0.2216**

(-3.44) (-2.41) (-3.71) (-2.44)

ln IMP * SME 0.2810** 0.2307*** 0.3061*** 0.2421***

(2.94) (3.48) (3.34) (3.70)

Adjusted R-squared 0.9404 0.9329 0.9397 0.9321

Number of observations 1,186,367 1,612,819 1,180,364 1,606,265

All Sales Share > 50%

 

Notes: t-values are in parentheses and are based on the standard errors clustered at a four-digit product 

level. ***, **, *, and + represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. 

All specifications include firm fixed effects and year fixed effects. In column “All,” we identify the 

representative product of each establishment as the one with the largest sales. In column “Sales Share > 

50%,” we define the representative product as the one with the largest sales and more than 50% of the 

total sales value of the establishment. 
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Table 3. OLS Estimation at a Firm-level, 1996-2007, with Input–Output Structure 

(I) (II) (III) (IV)

ln Own IMP -0.4164** -0.4788** -0.4192** -0.4894***

(-2.59) (-3.21) (-2.61) (-3.29)

ln Upsream IMP 2.7362*** 2.1259** 2.7408*** 2.1721**

(3.35) (2.90) (3.38) (3.00)

ln Downstream IMP 0.5297 0.5546 0.5358 0.5090

(1.06) (1.26) (1.08) (1.17)

ln Own IMP * SME 0.0668 0.0766

(0.43) (0.51)

ln Upsream IMP * SME 0.7510 0.7020

(1.56) (1.50)

ln Downstream IMP * SME 0.0020 0.6781

(0.01) (0.19)

Adjusted R-squared 0.9457 0.9458 0.9453 0.9454

Number of observations 1,189,900 1,189,900 1,187,398 1,187,398

All Sales Share > 50%

 

Notes: t-values are in parentheses and are based on the standard errors clustered at a two-digit industry 

level. ***, **, *, and + represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. 

All specifications include firm fixed effects and year fixed effects. In column “All,” we identify the 

representative product of each establishment as the one with the largest sales. In column “Sales Share > 

50%,” we define the representative product as the one with the largest sales and more than 50% of the 

total sales value of the establishment. 
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Table 4. IV Estimation at a Firm-level, 1996-2007, with Input–Output Structure  

Acemoglu et al. Top 8 Korea

ln Own IMP -0.4721** -0.4333** -0.4677**

(-3.00) (-2.77) (-2.96)

ln Upsream IMP 1.9732** 1.9281** 1.9845**

(2.65) (2.62) (2.70)

ln Downstream IMP 0.4745 0.4632 0.4637

(1.02) (0.98) (1.00)

ln Own IMP * SME 0.0825 0.0384 0.7958

(0.50) (0.23) (0.48)

ln Upsream IMP * SME 0.6913 0.7488 0.6677

(1.38) (1.49) (1.31)

ln Downstream IMP * SME 0.0317 0.0516 0.0589

(0.08) (0.13) (0.15)

Underidentification test 49.397 49.642 49.151

Weak identification test 47.605 48.04 46.651

Centered R-squared 0.9539 0.9539 0.9538

Number of observations 1,171,329 1,171,363 1,170,866  

Notes: t-values are in parentheses and are based on the standard errors clustered at a two-digit industry 

level. ***, **, *, and + represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. 

All specifications include firm fixed effects and year fixed effects. In this table, we identify the 

representative product of each establishment as the one with the largest sales. In column “Acemoglu et 

al.,” we use the import penetration from China in Australia, Switzerland, Germany, Denmark, Spain, 

Finland, New Zealand, and the U.S. as an instrument. In “Top 8,” it is the import penetration in Australia, 

Canada, Germany, France, the U.K., Italy, Netherlands, and the U.S. We use that in Korea in “Korea.” 
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Table 5. Estimation results of Employment change (Total, Entry, Exit, and Survivor) 1996-

2007 

Total Entry Exit Survivor

(i) All, 1996-2007

ln IMP -0.0076*** 0.0025* -0.0105*** 0.0004

(-3.79) (2.08) (-4.33) (0.27)

Number of observations 962 962 962 962

(ii) Sales Share > 50%, 1996-2007

ln IMP -0.0043 0.0015 -0.0089*** 0.0031

(-0.33) (0.13) (-3.96) (1.02)

Number of observations 1,052 1,052 1,052 1,052

(iii) All, 1996-2014

ln IMP -0.0107 -0.0070 -0.0042** 0.0006

(-0.94) (-0.63) (-2.63) (0.86)

Number of observations 1,065 1,065 1,065 1,065

(iv) Sales Share > 50%, 1996-2014

ln IMP 0.0008 -0.0162 -0.0056** 0.0008

(0.97) (-0.84) (-2.89) (0.70)

Number of observations 1,053 1,053 1,053 1,053  

Notes: t-values are in parentheses. Standard errors are clustered a four-digit level. ***, **, *, and + represent 

significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. All specifications include firm 

fixed effects and year fixed effects. 
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Table 6. Estimation results of Employment change (Total, Entry, Exit, and Survivor) with 

Input–Output structures: 1996-2014 

Total Entry Exit Survivor

Period: 1996-2007

ln Own IMP -0.1139* 0.0010 -0.0127*** 0.0003

(-2.24) (0.36) (-3.20) (0.10)

ln Upsream IMP 0.0055 0.0018 -0.0131 0.0168 +

(0.23) (0.28) (-0.87) (1.83)

ln Downstream IMP -0.0012 0.0032 -0.0068 0.0024

(-0.08) (0.56) (-0.54) (0.28)

Number of observations 211 211 211 211

Period: 1996-2014

ln Own IMP -0.0195*** -0.0030 -0.0151** -0.0014

(-3.57) (-0.97) (-3.44) (-0.69)

ln Upsream IMP -0.0105 -0.0059 -0.0208 0.0161

(-0.38) (-0.78) (-1.26) (1.61)

ln Downstream IMP -0.0037 -0.0010 -0.0100 0.0073

(-0.18) (-0.11) (-0.81) (0.81)

Number of observations 211 211 211 211  

Notes: t-values are in parentheses. Standard errors are clustered a two-digit IO level. ***, **, *, and + 

represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. All specifications 

include firm fixed effects and year fixed effects. 
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Appendix. Other Tables 

 

Table A1. Estimation at a Firm-level, 1996-2014, with Input–Output Structure 

(I) (II) (III) (IV)

ln Own IMP -0.2394* -0.3224** -0.2376* -0.3087**

(-2.07) (-2.82) (-2.06) (-2.72)

ln Upsream IMP 2.1765*** 1.9420** 2.1811*** 1.9318***

(3.43) (3.25) (3.45) (3.26)

ln Downstream IMP 0.6274 0.6963* 0.6274 0.6681 +

(1.64) (1.97) (1.65) (1.90)

ln Own IMP * SME 0.1003 0.0850

(0.81) (0.72)

ln Upsream IMP * SME 0.2837 0.3052

(0.73) (0.81)

ln Downstream IMP * SME -0.0709 -0.0337

(-0.24) (-0.12)

Adjusted R-squared 0.9398 0.9399 0.9395 0.9395

Number of observations 1,612,010 1,612,010 1,609,765 1,609,765

All Sales Share > 50%

 

Notes: t-values are in parentheses and are based on the standard errors clustered at a two-digit industry 

level. ***, **, *, and + represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. 

All specifications include firm fixed effects and year fixed effects. In column “All,” we identify the 

representative product of each establishment as the one with the largest sales. In column “Sales Share > 

50%,” we define the representative product as the one with the largest sales and more than 50% of the 

total sales value of the establishment. 
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Table A2. Discrete Model Estimation for Exit 

LPM Probit

ln IMP 0.0091*** 0.0234***

(10.74) (10.82)

ln IMP * SME 0.0019* 0.0046+

(1.95) (1.87)

SME 0.0954*** 0.2443***

(25.92) (25.88)

Number of observations 159,043 159,043  

Notes: t-values are in parentheses and are based on the standard errors clustered at a two-digit industry 

level. ***, **, *, and + represent significance at the 0.1%, 1%, 5%, and 10% statistical levels, respectively. In 

columns “LPM” and “Probit,” we employ the linear-probability model and the probit model, respectively. 
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