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ABSTRACT
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China’s Skill-Biased Imports*

China has witnessed rapid increases in the skill premium over the last few decades. In this 

paper, we study the short-run effect of capital goods imports on skill premium in China. 

The surge in capital goods imports, which embody advanced technology, can explain the 

rising demand for skills in China. We exploit regional variations in capital goods import 

exposure stemming from initial differences in import structure and instrument for the 

capital goods import growth using exchange rate movements. A city at the 75th percentile 

of the distribution of capital goods imports growth has a higher skill premium by 5 

percentage points (0.38 standard deviation) over the one at the 25th percentile. To explore 

the underlying mechanism, we provide firm-level evidence and show that imported capital 

goods are skill-complementary.
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Figure 1: Skilled Labor Share and Skill Premium 

 
'DWD��8UEDQ�+RXVHKROG�6XUYH\����������� 

1RWH�� 6NLOOHG� ODERUV� DUH� GHILQHG� DV�ZRUNHUV� �DJHG� EHWZHHQ� ��� DQG� ����ZLWK� FROOHJH� GHJUHH� RU� DERYH� ���� \HDUV�

HGXFDWLRQ�RU�PRUH���6NLOO�ODERU�VKDUH�LV�GHILQHG�DV�VKDUH�RI�VNLOOHG�ZRUNHUV�DPRQJ�DOO�HPSOR\HG�ZRUNHUV�LQ�XUEDQ�

&KLQD��3HRSOH�ZKR�DUH�QRW�LQ�WKH�ODERU�IRUFH�RU�UHPDLQ�XQHPSOR\HG�DUH�QRW�LQFOXGHG��&ROOHJH�SUHPLXP�LV�HVWLPDWHG�

EDVHG�RQ�0LQFHU�VW\OH�2/6�UHJUHVVLRQ�DIWHU�ZH�FRQWURO�IRU�JHQGHU��ZRUNLQJ�H[SHULHQFH�DQG�LWV�VTXDUH�WHUP��HPSOR\HU�

RZQHUVKLS�W\SH��DQG�LQGXVWU\�GXPPLHV�
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)LJXUH����&KLQD¶V�,PSRUW�RI�&DSLWDO�*RRGV� � �

 
Data: UN Comtrade Database, 1992-2017 

Note: This figures show the pattern of Chinese total imported capital goods (unit: 1 trillion US$). We define capital 

goods to be the sum of ISIC Rev. 3 codes 29-33, excluding those that are not belong to Broad Economic 

Classification (BEC) industry 41 (capital goods) and BEC industry 42 (Parts and accessories of capital goods) and 

adding those that belong to BEC industry 521 (transportation equipment used for industry).  
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Figure 3: College Premium by Region �

 
'DWD��8UEDQ�+RXVHKROG�6XUYH\����������� 

1RWH��&ROOHJH�ZRUNHUV�DUH�GHILQHG�DV�ZRUNHUV��DJHG�EHWZHHQ����DQG�����ZLWK�FROOHJH�GHJUHH�RU�DERYH�����\HDUV�

HGXFDWLRQ�RU�PRUH���&ROOHJH�SUHPLXP�LV�FDOFXODWHG�EDVHG�RQ�0LQFHU�VW\OH�2/6�UHJUHVVLRQ�DIWHU�ZH�FRQWURO�IRU�JHQGHU��

ZRUNLQJ� H[SHULHQFH� DQG� LWV� VTXDUH� WHUP�� ILUP� RZQHUVKLS� W\SH�� DQG� LQGXVWU\� GXPPLHV�� Following the regional 

FODVVLILFDWLRQ� E\� &KLQD¶V� 1DWLRQDO� Bureau of Statistics, Eastern China includes Beijing, Guangdong, Jiangsu, 

Liaoning, Shandong, Shanghai, and Zhejiang, central China includes Anhui, Heilongjiang, Henan, Hubei, Jiangxi, 

and Shanxi, and western China includes Chongqing, Gansu, Sichuan, Yunnan and Shaanxi. 
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Figure 4: Cross Country Comparison of Imported Capital Goods as Share of 
Total Imports 

  
Data: UN Comtrade Database, 1992-2017 

Note: Capital goods are defined as the sum of ISIC Rev. 3 codes 29-33, excluding those that are not belong to Broad 

Economic Classification (BEC) industry 41 (capital goods) and BEC industry 42 (Parts and accessories of capital 

goods) and adding those that belong to BEC industry 521 (transportation equipment used for industry). The seven 

developed countries include France (FRA), Germany (DEU), Italy (ITA), Japan (JPN), Republic of Korea (KOR), 

the United Kingdom (GBR), and the United States (USA). The four developing countries include Brazil (BRA), 

India (IND), Mexico (MEX), and Russia (RUS).
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Figure 5: The share of Capital Goods in Total Imports by Region, 1997-2009 

 
Data: China General Administration of Customs, 1997-2009 

Note: Following WKH�UHJLRQDO�FODVVLILFDWLRQ�E\�&KLQD¶V�1DWLRQDO�Bureau of Statistics, Eastern China includes Beijing, 

Guangdong, Jiangsu, Liaoning, Shandong, Shanghai, and Zhejiang, central China includes Anhui, Heilongjiang, 

Henan, Hubei, Jiangxi, and Shanxi, and western China includes Chongqing, Gansu, Sichuan, Yunnan and Shaanxi.
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Figure 6��5HODWLYH�([FKDQJH�UDWHV�DQG�&KLQD¶V�UHODWLYH�LPSRUWV�RI�FDSLWDO�JRRGV�

  
'DWD: Penn World Table (PWT 7.0) and China General Administration of Customs, 1997-2009 
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Note: the red solid line presents the exchange rate movement between &KLQD¶V�WZR�WUDGLQJ�SDUWQHUV��ULJKW�D[LV��IURP������WR�������and the green GDVK�OLQH�VKRZV�&KLQD¶V�UHODWLYH�imports of capital goods from the 

two countries (left axis) over the same period.
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Table 1: Employment Structure by Education among Manufacturing Firms  
 College degree 

or above 
Senior high 

school degree 
Junior high school 
degree or below 

Panel A: ASIP 2004    
Firms with imported machine  0.19 0.37 0.44 
Firms without imported machine  ���� ���� ���� 
    
Panel B: CEES 2014    
Firms with imported machine  ���� ���� ���� 
Firms without imported machine  ���� ���� ���� 
  
Panel C: ASIP 2004 

   

Exporting Firm  ���� ���� ���� 
Non-exporting Firm  ���� ���� ���� 
    
Panel D: CEES 2014 

   

Exporting Firm  ���� ���� ���� 
Non-exporting Firm  ���� ���� ���� 

Data: Annual Survey of Industrial Production (ASIP, 2004) and China Employer-Employee Survey (CEES, 2014) 

Note: ASIP data is the Annual Survey of Industrial Production data in 2004. CEES data is the China Employer-

Employee Survey data in 2014. 
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Table 2: Summary Statistics 

'DWD: 8UEDQ�+RXVHKROG�6XUYH\��8+6������������, China General Administration of Customs (CGAC, 1998-2009), 

Annual Survey of Industrial Production (ASIP, 2004), and China Employer-Employee Survey (CEES, 2014) 

Note: The statistics in Panel A are weighted by HDFK� FLW\¶V� SRSXODWLRQ� in 1998. We use the inversed sampling 

probability as weights for statistics in Panel B. In Panel C, data about share of college workers and number of 

computer per worker are only available in 2004. The time span for�H[SHQGLWXUH�RQ�QHZ�SURGXFW�RU�5	'�WR�RXWSXW�

UDWLR�is from 2005 to 2007. The time span for the rest is from 2000 to 2007. 

Variable Mean sd P25 Median P75 N 
Panel A: City-level (UHS & CGAC, 1998-
2009) 

      

Skill Premium ���� ���� ���� ���� ���� ����� 
Imported Capital Goods Intensity ���� ���� ���� ���� ���� ����� 
Export/GDP ���� ���� ���� ���� ���� ����� 
(Export+Non-Capital Goods Import)/GDP ���� ���� ���� ���� ���� ����� 
       
Panel B: Firm data (CEES, 2014)       
/Q�0RQWKO\�ZDJH���WKRXVDQG�50% ���� ���� ���� ���� ���� ����� 
Share of College Workers ���� ���� ���� ���� ���� ����� 
2SHUDWRU�RI�LPSRUWHG�PDFKLQH��GXPP\� ���� ���� ���� ���� ���� ����� 
2SHUDWRU�RI�PDFKLQH��GXPP\� ���� ���� ���� ���� ���� ����� 
8VH�3&�DW�ZRUN��GXPP\� ���� ���� ���� ���� ���� ����� 
       
Panel C: Firm Data (ASIP, 2004)       
Share of College Workers ���� ���� ���� ���� ���� ������� 
Number of Computer per Worker ���� ���� ���� ���� ���� ������� 
Ln(Average Wage), WKRXVDQG�50% ���� ���� ���� ���� ���� ��������� 
Ln (Value-added per Worker) ���� ���� ���� ���� ���� ��������� 
,PSRUWHG�&DSLWDO�*RRGV��IORZ��&DSLWDO ���� ���� ���� ���� ���� ��������� 
Export/Sales ���� ���� ���� ���� ���� ��������� 
Non-capital goods import/Input ���� ���� ���� ���� ���� ��������� 
/Q��(PSOR\HH� ���� ���� ���� ���� ���� ��������� 
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Table 3: First Stage 
 (1) (2) (3) (4) (5) 

Dependent Variable Imported  
Capital 
Goods 

Intensity 

Imported  
Capital 
Goods 

Intensity  

Export 
/GDP 

 

Imported  
Capital 
Goods 

Intensity 

(Non-Capital 
Goods 

Import & 
Export)/GDP 

Ln(Exchange Rate)Kstock 1.38*** 1.41*** 0.12 1.41*** 0.17 
  (0.50) (0.49) (0.14) (0.49) (0.22) 
Ln(Exchange Rate)Export  -0.14 -0.49*** -0.14 -0.69** 
   (0.35) (0.17) (0.35) (0.27) 
Ln(Exchange Rate)Non-Kimport    -0.01 0.03 
    (0.07) (0.06) 
Kleibergen-Paap rk LM statistic 6.88*** 6.58** 6.58** 5.43* 5.43* 
Cragg-Donald Wald F statistic 54.46 6.99 6.99 3.98 3.98 
Kleibergen-Paap rk Wald F statistic 7.55 3.36 3.36 1.77 1.77 
Anderson-Rubin Wald test F statistic 7.35*** 3.70** 3.70** ����

 ����

 
Stock-Wright LM statistic 7.11*** 7.13** 7.13** 8.65** 8.65** 

'DWD: 8UEDQ� +RXVHKROG� 6XUYH\� �����������, China General Administration of Customs (1997-2009), China 

Statistical Yearbook (1998-2009) and 3HQQ�:RUOG�7DEOH��3:7���������������� 

Note: N=1670. Column (1) shows the first stage results of column (2) in Table 4, column (2) and (3) show the 

corresponding first stage results of column (3) in Table 4, and column (4) to (5) show the corresponding first stage 

results of column (4) in Table 4. City fixed effects, year fixed effects and regional time trend are controlled in all 

the regressions. Models are weighted by the start-of-period city-level population. Reported standard errors are 

robust and are clustered by city. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 4: The Impacts of Imported Capital Goods on Skill Premium 
Dependent Variable (1)  (2) (3) (4) (5) 
6NLOO�3UHPLXP OLS  IV 
Imported Capital Goods Intensity ����

  0.21*** ����


 ����


 ����


 
 ������  (0.07) ������ ������ ������ 
Export/GDP    �����   
    ������   
(Non-Capital Goods Import& Export)/GDP     ����� -0.13 
     ������ (0.25) 
FDI/GDP      ���� 
      ������ 
Kleibergen-Paap rk LM statistic   6.88*** 6.58** 5.43* 4.95* 
Cragg-Donald Wald F statistic   54.46 6.99 3.98 2.10 
Kleibergen-Paap rk Wald F statistic   7.55 3.36 1.77 4.58 
Anderson-Rubin Wald test F statistic   7.35*** 3.70** ����

 2.77** 
Stock-Wright LM statistic   7.11*** 7.13** 8.65** 8.47** 

'DWD: 8UEDQ�+RXVHKROG�6XUYH\������������, China General Administration of Customs (1997-2009), China Statistical Yearbook (1998-2009) and 3HQQ�:RUOG�7DEOH��3:7�����������

����� 

Note: N=1670. City fixed effects, year fixed effects and regional time trend are controlled in all the regressions. Models are weighted by the start-of-period city-level population. Reported 

standard errors are robust and are clustered by city. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 5: The Impacts of Capital Goods Imported from Seven Developed 
Countries on Skill Premium  

 (1) (2)  (3) (4) (5) 
 Second Stage  First Stage 
Dependent Variable 6NLOO�3UHPLXP  Imported  

Capital 
Goods 

Intensity  

Imported  
Capital 
Goods 

Intensity  

(Non-Capital 
Goods 

Import & 
Export)/GDP  

Imported Capital Goods Intensity ����


 ����


     
 ������ ������     
(Non-Capital Goods Import  �����     
& Export)/GDP  ������     
Ln(Exchange Rate)Kstock    1.00*** 1.02*** 0.34 
    (0.38) (0.37) (0.25) 
Ln(Exchange Rate)Export     -0.11 -0.68** 
      (0.19) (0.28) 
Ln(Exchange Rate)Non-Kimport     -0.01 0.01 
     (0.05) (0.05) 
Kleibergen-Paap rk LM statistic 6.40**   4.74*     
Cragg-Donald Wald F statistic 46.70 3.56     
Kleibergen-Paap rk Wald F statistic 6.78 1.53     
Anderson-Rubin Wald test F statistic 7.35*** 2.93**     
Stock-Wright LM statistic 7.11***  8.65**     

'DWD: 8UEDQ� +RXVHKROG� 6XUYH\� �����������, China General Administration of Customs (1997-2009), China 

Statistical Yearbook (1998-2009), and 3HQQ�:RUOG�7DEOH��3:7���������������� 

Note: N=1670. Imported capital goods intensity is the ratio of the accumulated capital goods imported from seven 

developed countries (France, Germany, Italy, Japan, Korea, the United Kingdom, and the United States) to capital 

stock. Column (3) is the corresponding first stage results of column (1), and column (4) and (5) is the corresponding 

first stage results of column (2). City fixed effects, year fixed effects and regional time trend are controlled in all the 

regressions. Models are weighted by the start-of-period city-level population. Reported standard errors are robust 

and are clustered by city. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: The Impacts of Capital Goods Imported on Skill Premium: Excluding 
the U.S. and Hong Kong  

(1) (2)    (3) (4) (5)  
Delete imports from Hong Kong and 
the United States, 2000-2004 

Second 
Stage 

 First Stage 

 Skill 
 Premium 

 

   Imported 
Capital  
Goods 

Intensity 

Imported 
Capital  
Goods 

Intensity 

(Non-Capital 
Goods Import 

& Export)/GDP 

 

Imported Capital Goods Intensity 0.25* 0.69        
 (0.15) (0.51)        
(Non-Capital Goods Import  -2.35        
& Export)/GDP  (2.41)        
Ln(Exchange Rate)Kstock      1.82*** 1.91*** 0.39***  
      (0.53) (0.53) (0.15)  
Ln(Exchange Rate)Export       -0.73** -0.18**  
        (0.30) (0.07)  
Ln(Exchange Rate)Non-Kimport       0.04 -0.03  
       (0.08) (0.02)  
Kleibergen-Paap rk LM statistic 6.97***  3.07        
Cragg-Donald Wald F statistic 30.10 0.66        
Kleibergen-Paap rk Wald F statistic 6.99 1.17        
Anderson-Rubin Wald test F statistic 2.48 2.39*        
Stock-Wright LM statistic 2.78* 6.98*        
'DWD: 8UEDQ� +RXVHKROG� 6XUYH\� �����������, China General Administration of Customs (1997-2009), China 

Statistical Yearbook (1998-2009), and 3HQQ�:RUOG�7DEOH��3:7���������������� 

Note: N=661. City fixed effects, year fixed effects and regional time trend are controlled in all the regressions. 

Models are weighted by the start-of-period city-level population. Reported standard errors are robust and are 

clustered by city. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Foreign Machines and Wage Premium of Machine Operator, CEES 
/Q�PRQWKO\�ZDJH� ��� ��� ��� ��� ��� 
&ROOHJH�  ����


 ����


 ����


 ����


 ����


 
 ������ ������ ������ ������ ������ 
2SHUDWRU�RI�LPSRUWHG�PDFKLQH  ����

 ����
 ����

 ����

 
   ������ ������ ������ ������ 
2SHUDWRU�RI�PDFKLQH�   ����� ����� ���� ���� 
  ������ ������ ������ ������ 
8VH�3&�DW�ZRUN  ����


 ����

 ����

 ����� 
  ������ ������ ������ ������ 
0DQDJHU   ����


 ����


 �����

 
   ������ ������ ������ 
7HFKQLFLDQ�    ����


 ����


 ����


 
   ������ ������ ������ 
6DOHVPDQ�    ���� ���� ���� 
   ������ ������ ������ 
)LUP�&KDUDFWHULVWLFV 1 1 1 < < 
)LUP�)( 1 1 1 1 < 
2EVHUYDWLRQV ����� ����� ����� ����� ����� 
5�VTXDUHG ����� ����� ����� ����� ����� 

Data: China Employer-Employee Survey (CEES), 2014 

1RWH��$OO�WKH�UHJUHVVLRQV�FRQWURO�IRU�LQGLYLGXDO�FKDUDFWHULVWLFV�LQFOXGLQJ�JHQGHU��ZRUNLQJ�H[SHULHQFH�DQG�ZRUNLQJ�

H[SHULHQFH�VTXDUH��7KH�DERYH�UHJUHVVLRQV�DUH�ZHLJKWHG�2/6��ZKHUH�ZHLJKW�IRU�HDFK�LQWHUYLHZHH�LV�WKH�ILUP¶V�WRWDO�

QXPEHU�RI�HPSOR\HH�ZKR�KDYH�WKH�VDPH�RFFXSDWLRQ�DV�WKH�LQWHUYLHZHH�GLYLGHG�E\�WKH�ILUP¶V�WRWDO�QXPEHU�RI�VXUYH\HG�

HPSOR\HH�ZKR�DUH�LQ�WKH�VDPH�RFFXSDWLRQ��Reported standard errors are robust and are clustered by firm. *** p<0.01, 

** p<0.05, * p<0.1. 
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Table 8: Foreign Machines and Employment Structure, CEES 
 ��� ��� ��� ��� ��� ��� ��� ��� 
 (PSOR\PHQW�6KDUH�E\�(GXFDWLRQ (PSOR\PHQW�6KDUH�E\�2FFXSDWLRQ 
'HSHQGHQW�9DULDEOH -XQLRU�+LJK� �

6FKRRO�RU�
%HORZ 

6HQLRU� �
+LJK� �
6FKRRO�  

&ROOHJH� �
RU�$ERYH 

0DQDJHU�  7HFKQLFLDQ 6DOHVPDQ�  3URGXFWLRQ� �
ZRUNHU 

2WKHU�
VWXII 

,PSRUWHG�0DFKLQH�SHU�:RUNHU �����
 ���� ����
 ���� ����

 �����

 ����� ���� 
 ������ ������ ������ ������ ������ ������ ������ ������ 
0DFKLQH�SHU�:RUNHU ����� ���� ���� ����


 ���� ����� ����� ����� 
 ������ ������ ������ ������ ������ ������ ������ ������ 
([SRUWHU�'XPP\ ���� ����� ����� ����� �����

 �����


 ����

 ����� 
 ������ ������ ������ ������ ������ ������ ������ ������ 
/Q�(PSOR\PHQW� ����� ����� ����


 �����


 ����
 ���� ����


 ����� 
 ������ ������ ������ ������ ������ ������ ������ ������ 
.�/ �����


 ����


 ����


 �����


 �����


 ����� ����


 ���� 
 ������ ������ ������ ������ ������ ������ ������ ������ 
5� ���� ���� ���� ���� ���� ���� ���� ���� 
1 ��� ��� ��� ��� ��� ��� ��� ��� 
6XPPDU\�6WDWLVWLFV�RI�GHSHQGHQW�YDULDEOHV�        
3� ���� ���� ���� ���� ���� ���� ���� ���� 
0HGLDQ ���� ���� ���� ���� ���� ���� ���� ���� 
0HDQ ���� ���� ���� ���� ���� ���� ���� ���� 
3�� ���� ���� ���� ���� ���� ���� ���� ���� 

Data: China Employer-Employee Survey (CEES), 2014 

1RWH��,PSRUWHG�PDFKLQH�SHU�ZRUNHU�DQG�PDFKLQH�SHU�ZRUNHU�DUH�PHDVXUHG�LQ��������50%�SHU�ZRUNHU��Reported standard errors are robust and are clustered by firm. *** p<0.01, ** 

p<0.05, * p<0.1. 
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Table 9: Imported Capital Goods and Firm Characteristics 
 (1) (2) (3) (4) 
Dependent Variable Share of Workers 

with College 
Degree 

Computer 
per 

Worker 

Ln 
(Wage) 

Ln(Value-
added per 
Worker) 

Imported Capital Goods Intensity ����


 ����


 ����


 ����


 
 ������ ������ ������ ������ 
Export/Sales  �����


 ����


 ����


 ����


 
 ������ ������ ������ ������ 
Non-Capital Goods Import/Inputs ����


 ����


 ����


 ����


 
 ������ ������ ������ ������ 
Ln(Employment) �����


 �����


 �����


 �����


 
 ������ ������ ������ ������ 
Firm Fixed Effects 1 1 Y Y 
Year Fixed Effects N N Y Y 
CIC 4-digit Industry Fixed Effects Y Y 1 1 
City Fixed Effects Y Y 1 1 
Observations 216,932 216,932 ��������� ��������� 

'DWD: China General Administration of Customs (2004) and Annual Survey of Industrial Production (ASIP, 2004) 

Note: Skilled worker is defined as people with a college degree or above. Imported capital goods intensity is defined 

as the share of imported capital goods out of capital stock.  Reported standard errors are robust and are clustered 

by firm. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A.���&KLQD¶V�WRS���FDSLWDO�JRRGV�LPSRUWLQJ�FRXQWULHV�UHJLRQV������-2009 
Rank Country/Region 

code 
Country/Region Imported 

capital goods 
(billion USD) 

6KDUH�DV�&KLQD¶V�WRWDO�
imported capital goods 
between 1997 and 2009 

1 116 Japan 542 21% 

2 143 Taiwan, China 420 16% 

3 133 South Korea 360 14% 

4 502 United States  241 9% 

5 304 Germany 199 8% 

Data: China General Administration of Customs, 19c97-2009
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Table A.���&RUUHODWLRQ�EHWZHHQ�HDFK�FLW\¶V�VKDUH�RI�FDSLWDO�JRRGV�LPSRUWV�IURP�

major sourcing countries/regions 

 Japan Korea U.S. Germany U.K. France Taiwan 
Japan 1.00             
Korea -0.02 1.00      
U.S. -0.21 -0.14 1.00     

Germany -0.25 -0.14 -0.16 1.00    
U.K. -0.08 -0.06 -0.00 -0.03 1.00   

France -0.12 -0.06 -0.04 -0.07 -0.01 1.00  
Taiwan -0.03 0.04 -0.16 -0.19 -0.06 -0.08 1.00 

Data: China General Administration of Customs, 1997-2009 

 


