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Environmental policy and 
exports: Evidence from
China
Sandra Poncet
Laura Hering

 Sandra Poncet is professor at the University of Paris 1 and scientific advisor at 
CEPII. Her research primarily focuses on international trade, economic geography 
and Chinese economics. She is Senior Fellow at Ferdi since 2012. 
Email: sandra.poncet@univ-paris1.fr

Abstract
This paper assesses the effectiveness of environmental regulations in China.
Our identication is based on the environmental policy of the Two Control Zones
(TCZ), which was implemented by the Chinese government in 1998. The aim
of this policy was to reduce sulfur dioxide (SO2) emissions in targeted cities
with particularly severe air pollution. We use export data from 265 Chinese
cities among which 158 were targeted by this policy, and exploit variations over
time, sector and firm type to establish the causal effect of this policy on exports.
Our results are robust to using an instrumental variable approach. Tougher en-
vironmental regulations lead to the reallocation of export activities away from
energy-intensive sectors. In line with a suspicion of differences in policy enforce-
ment according to the political pecking order of firms, the TCZ policy is found
to have a greater impact the lower the firm’s political status. 

JEL: F10, F18, Q53, Q56.
Keywords: environmental policy, export performance, China.
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Dependent variable: Exported value (city/sector/year) 
Exposure:  Coal Energy Electricity SO2 Coal 
    W/o 

extreme 
   

    sectors    
 1 2 3 4 5 6 7 8 9 

TCZi post  0.207a -0.275b       

 (0.062) (0.106)       
Exposure post   -0.000        
  (0.002)        

TCZi Exposure   -0.106a        

  (0.039)        

TCZi Exposure post   -0.114a -0.114a -0.214a -0.102a -0.078b -0.119a -0.117a -0.104a 

  (0.040) (0.040) (0.068) (0.039) (0.032) (0.041) (0.041) (0.038) 

TCZi K/L post         0.025  

        (0.029)  

TCZi K/prod post          -0.075b 

         (0.033) 
Fixed effects  City, year, sector City-year, sector-year & sector-city 
Observations  46375 46375 46375 31535 46375 
    0.025 0.029 0.198 0.258 0.197 0.19

7 
0.199 0.198 0.198 

No. of cities  265 265 265 265 265 265 265 265 265 
No. of TCZ cities  158 158 158 158 158 158 158 158 158 

.      



 

          

 

                                                 



    

    

        

                                                 

 



Dependent variable: Exported value (city/sector/year)  
Coefficient for  TCZi×Coal intk ×Year  Coal intk ×Year  Coal intk ×Year  

  non-TCZ cities  TCZ cities   
 1  2  3   
1998  -0.013  -0.000  -0.013c 
 (0.008)  (0.001)  (0.008)   
1999  -0.028b -0.001  -0.029b 
 (0.013)  (0.001)  (0.013)   
2000  -0.066a -0.000  -0.066a 
 (0.025)  (0.001)  (0.025)   
2001  -0.103b 0.001  -0.103b 
 (0.040)  (0.002)  (0.040)   
2002  -0.148a -0.000  -0.149a  
 (0.052)  (0.003)  (0.052)   
2003  -0.258a -0.001  -0.258a  
 (0.091)  (0.004)  (0.091)   
City-year fixed effects yes  yes  yes   
City-sector fixed effects  yes  yes  yes   
Sector-year fixed effects  yes  no  no   
Observations  46375  18725  27650   
    0.199  0.108  0.184   
No. of cities  265  107  158   

 



                                                 



Explained variable  Exports (province/sector/year)   
Proxy for TCZs weight (TCZ)  Nb cities GDP Exports  Nb cities GDP Exports  
 1 2 3 4 5 6  
TCZp×coal intk ×Trend 1992-1998  -0.095  -0.081c -0.062    
 (0.059)  (0.045)  (0.042)    
TCZp×coal intk ×Trend 1999-2003  -0.540b -0.420b -0.308c  
 (0.254)  (0.197)  (0.168)    
TCZp×coal intk ×1992     0.876  0.726c 0.562   
    (0.558)  (0.419)  (0.390)   
TCZp×coal intk ×1993     0.755  0.606  0.466   

    (0.486)  (0.365)  (0.342)   
TCZp×coal intk ×1994     0.457  0.386  0.279   
    (0.340)  (0.255)  (0.239)   
TCZp×coal intk ×1995     0.521  0.396  0.295   

    (0.309)  (0.233)  (0.217)   
TCZp×coal intk ×1996     0.374  0.305  0.215   
    (0.290)  (0.217)  (0.204)   
TCZp×coal intk ×1998     -0.085  -0.060  -0.050   
    (0.080)  (0.057)  (0.049)   
TCZp×coal intk ×1999     -0.247  -0.144  -0.118   
    (0.180)  (0.123)  (0.094)   
TCZp×coal intk ×2000     -0.585c -0.418c  -0.305c 
    (0.306)  (0.225)  (0.165)   
TCZp×coal intk ×2001     -0.904c -0.657c -0.443   
    (0.482)  (0.356)  (0.262)   
TCZp×coal intk ×2002     -1.234b -0.914b -0.656b 
    (0.555)  (0.426)  (0.324)   
TCZp×coal intk ×2003     -1.944b -1.474b -1.069c 
    (0.893)  (0.697)  (0.557)   
Fixed effects  province-sector, province-year, year-sector  
Observations  8700  8700  8700  8700  8700  8700   
Nb of provinces  29  29  29  29  29  29   
R-squared  0.414  0.412  0.410  0.414  0.412  0.410   

  



 

Dependent variable: Exported value (city/sector/year)  
     IV IV 
 1 2 3 4 5 6 
TCZi× coal intk ×post  -0.088a -0.050b -0.120a -0.051c -0.058 -0.229 
 (0.031) (0.023) (0.043) (0.030) (0.092) (0.155) 
Coasti×coal intk ×post  -0.148a -0.112a  -0.010  0.001 
 (0.053) (0.043)  (0.039)  (0.040) 
SPZi×coal intk ×post   -0.217a  0.012  0.036 
  (0.081)  (0.071)  (0.071) 
ln(GDP pci)×coal intk ×post     -0.529a  -0.510a 
    (0.146)  (0.135) 
ln(GDP pci)² ×coal intk ×post     -0.315a  -0.327a 
    (0.097)  (0.093) 
Fixed effects  City-year, sector-year & sector-city 
Observations  46375 46375 42525 42525 46375 42525 
R-squared 0.199 0.202 0.200 0.220 0.001 0.024 
No. of cities  265 265 243 243 265 243 
Partial R-squared     0.039 0.047 
p-value (C-statistics)      0.495 0.153 
Underidentification      9.922 10.250 
p-value (Underid.)      0.00 0.00 
Weak identification      11.061 11.097 
p-value (Weak id.)      0.001 0.001 

 

 (                   ) 



              

                   

                   

                                                 



 

Exports
F

ikt=α TCZi×Coal intk×Post+ β TCZi×Coal intk×Post×SOE  

 + γ1 TCZi×Post×SOE + γ2 Coal intk ×Post×SOE + µ
F

t+λkt+θ
F

ik+vit+εikt 

Exports
F

ikt  F  k t

 α  β. 

 TCZi, Coal 

intk, Post and SOE  TCZi×Post×SOE  Coal intk×Post×SOE. 

TCZ×Coal intk ×SOE, 

, θ
F

ik. 

 (vit),  (λkt)  µ
F

t 

                                                 



 
Dependent variable: ExportsFikt (city/sector/year/firm-type)   
 Benchmark W/o  K/L  K/prod  
  extremes    
 1 2  3  4  5   

TCZi×coal intk× post  -0.094a -0.170a -0.098a -0.084a -0.044b 

 (0.031)  (0.055)  (0.033)  (0.028)  (0.022)   

TCZi×coal intk ×post×SOE  0.073a 0.127a 0.079a 0.064a 0.038b 

 (0.024)  (0.046)  (0.026)  (0.022)  (0.017)   

TCZi ×cap intk × post    0.037c -0.072a  

   (0.019)  (0.026)   

TCZi ×cap intk ×post×SOE    -0.049  0.068a  

   (0.030)  (0.028)   

Coasti×coal intk × post      -0.015   

     (0.029)   

Coasti×coal intk ×post×SOE      0.021   

     (0.024)   

SPZi×coal intk ×post      -0.001   

     (0.048)   

SPZi×coal intk ×post×SOE      0.015   

     (0.037)   

ln(GDP pci) coal intk × post      -0.399a 

     (0.108)   

ln(GDP pci)² ×coal intk ×post×SOE      0.270a 

     (0.076)   
ln(GDP pc) ×coal intk ×post      -0.241a 
     (0.073)   
ln(GDP pc)² ×coal intk ×post×SOE      0.167a 
     (0.051)   
Controls  TCZi×SOE×post, Coalk×SOE×post   

Fixed effects: city-sector-firm-type, city-year, sector-year, firm-type-year   
Observations  92750  63070  92750  92750  85050   
R-squared  0.122  0.172  0.122  0.122  0.143   
No. of cities  265  265  265  265  243   
p-value (α+β=0)  0.096  0.013  0.079  0.122  0.505   

 int×SOE×post.  SOE×post  

Coasti, SPZi, ln(GDP pci) and ln(GDP pci)².  

 



 α  β 

. α+β=0. 

                                                 









Table A-1. List of sectors 

 
Code  Sector name  Energy intensity Export Share   

  Coal Energy Elec. 1997 2003  

  over value added TCZ no TCZ TCZ no TCZ  

16  Manufacture of tobacco products  .002  .003  .001  .003 .001 .001 .000   
18  Manufacture of wearing apparel  .003  .006  .001  .165 .125  .101  .118   
19  Tanning and dressing of leather  .003  .005  .001  .069 .096  .045  .062   
30  Manufacture of office machinery  .003  .008  .001  .062 .023  .167  .015   
31  Manufacture of electrical machinery  .004  .016  .002  .093 .036  .169  .051   
32  Manufacture of radio, TV and com.  .004  .016  .002  .053 .024  .058  .027   
29  Manuf. of machinery & equipment n.e.c.  .007  .014  .001  .038 .025  .055  .038   
28  Manufacture of fabricated metal products  .008  .020  .003  .036 .052  .034  .050   
34  Manufacture of motor vehicles, trailers  .008  .015  .002  .020 .008  .020  .016   
35  Manufacture of other transport equipment  .008  .015  .002  .009 .005  .016  .009   
33  Manuf. of medical, precision & optical  .009  .015  .001  .026 .011  .028  .012   
13  Mining of metal ores  .011  .043  .007  .001 .003  .001  .000   
25  Manuf. of rubber and plastics products  .012  .023  .003  .033 .023  .028  .031   
36  Manuf. of furniture; manufacturing n.e.c.  .015  .033  .004  .086 .066  .068  .089   
20  Manuf. of wood; products of wood & cork  .018  .020  .002  .010 .035  .009  .041   
17  Manufacture of textiles  .018  .028  .003  .100 .119  .069  .103   
15  Manufacture of food & beverages  .021  .021  .002  .037 .118  .021  .108   
14  Other mining and quarrying  .026  .032  .003  .004 .019  .002  .013   
22  Publishing and printing  .038  .040  .004  .002 .000  .002  .000   
21  Manufacture of paper & paper products  .051  .061  .005  .004 .002  .003  .002   
24  Manuf. of chemicals & chemical products  .060  .097  .007  .062 .080  .046  .078   
27  Manufacture of basic metals  .105  .159  .011  .044 .055  .024  .048   
26  Manuf. of other non-metallic mineral 

prod.  
.116  .111  .005  .023 .027  .016  .030   

10  Mining of coal & lignite; extr. of peat  .135  .081  .005  .007 .018  .006  .032   
23  Manuf. of coke, refined petr. & nucl. fuel  .141  .106  .003  .014 .031  .014  .025   

Coal is expressed in 10,000 tons, total energy consumption is expressed in 10,000 tons of SCE, electricity is expressed in 1,000 

million kWh. The industry’s value added is measured in 100 million Yuan. Source: China Statistical Yearbook (1997).    
  



 

Table A-2. Correlation of industry indicators 

 
 Coal int.  Energy int.   Electricity int.  SO2  K/L   

Coal/value added  1      
Energy/value added  0.938

 a
 1     

Electricity/value added  0.769
 a
 0.924

a
 1    

SO2 emisisons/value added  0.862
 a
 0.792

 a
 0.655

 a
 1   

Capital/labor  0.303 0.285  0.0697  0.273  1  
Capital/total production  0.388

 c
 0.315  0.354

c
 0.252  -0.516

 a
  

Observations  25 
a, b and c indicate significance at the 1%, 5% and 10% confidence levels. 

 

 

 

Table A-3. Summary statistics by city 

 

 Total  TCZ =0 TCZ =1 Proba  

 Obs  Mean S.D. Mean S.D. Diff   

Exportsikt (in 100 million USD), 1997-2003  46375  0.044 0.209 0.510 3.061  0.000   

Exportsikt (in 100 million USD), 1997-2003  1855  1.107 2.033 12.756 40.371  0.000   

Special Policy Zone dummy (SPZ)  265  0.112 0.317 0.316 0.467  0.000   
Coastal province  265  0.299 0.460 0.481 0.501  0.003   
ln(GDP), 1996  243  4.546 0.976 5.266 1.049  0.000   
ln(Pop), 1996  243  5.290 1.004 5.689 0.864  0.001   
ln(GDP pc), 1996  243  -0.744 0.537 -0.422 0.587  0.000   
State efficiency index  265  -0.032 0.181 -0.045 0.202  0.589   
ln(Ventilation coefficient) (IV)  265  7.962 0.183 7.892 0.164  0.001   
Boundary layer height (IV), (meter)  265  537.8 79.12 512.9 70.61  0.007   
Wind speed at 10m (IV), (meter/second)  265  5.492 0.440 5.323 0.335  0.000   
Volume of SO2 exhaust/population (in 2003)  264  4.084 1.179 4.868 1.061  0.000   
Number of cities   107  158   

 

  



Table A-4. Correlation of city indicators 

 TCZ  ln(GDP pc)  ln(GDP pc)²  SPZ  Coast  Index  VC (IV)  Height 

(IV)   

TCZ 1.000        

ln(GDP pc) 0.266
 a

 1.000       

ln(GDP pc)² -0.206 
a
 -0.514

 a
 1.000      

SPZ 0.228
 a

 0.551
 a

 -0.251 
a
 1.000     

Coastal province 0.153 
a
 0.371 

a
 -0.175 

a
 0.203 

a
 1.000    

State efficiency Index -0.035 0.322 
a
 -0.147 

b
 0.196 

a
 0.400 a 1.000   

ln(Ventilation coefficient) (IV) -0.160 
b
 0.153 

b
 -0.134 

b
 0.031 0.101 0.452 

a
 1.000  

Boundary layer height (IV) -0.135 
b
 0.131

 b
 -0.128

 b
 -0.019 0.065 0.355 

a
 0.923

 a
 1.000 

Wind speed (IV) -0.171
 a

 0.096 -0.046 0.047 -0.035 0.387 
a
 0.735 

a
 0.456 

a
 

Observations  243        

a, b and c indicate significance at the 1%, 5% and 10% confidence levels.  

 

Table A-5. Alternative specifications: TCZ policy and exports 

Dependent variable: 
Exportsikt Ln (Exportsikt)  Exportsikt   

 PQML OLS OLS 

 all export flows positive export flows 

 1 2 3 4 5 6 7 8 

TCZi×coal intk×post -0.119
 a -0.165

 a -0.114
 a -0.117

 a -0.076
 a -0.104

 a -0.163
 a -0.213

 a 
 (0.045) (0.047) (0.040) (0.040) (0.043) (0.050) (0.057) (0.071) 
TCZi×coal intk -0.262

 a -0.332
 a -0.106

 a -0.084
 a     

 (0.094) (0.096) (0.039) (0.034)     

TCZi ×capital/labork×post  0.288b  0.025  0.132  0.227b 
  (0.126)  (0.029)  (0.126)  (0.094) 
TCZi ×capital/labork  0.304c  -0.185

 a     

  (0.163)  (0.051)     
City-year fixed effects yes yes yes yes yes yes yes yes 
Sector-year fixed effects yes yes yes yes yes yes yes yes 
City-sector fixed effects no no no no yes yes yes yes 
Observations  46375 46375 46375 46375 31391 31391 31391 31391 
R2    0.032 0.033 0.185 0.185 0.226 0.226 

Nb of cities  265 265 265 265 265 265 265 265 
Heteroskedasticity-robust standard errors clustered at the city level appear in parentheses; a, b and c indicate significance at the 

1%, 5% and 10% confidence levels.  
  



 

Table A-6. IV estimations, first step 

 
Dependent variable: TCZ× Coal× post   
 1  2   

ln (VCi)×Coalk× post -0.556
a -0.582

 a 

 (0.167)  (0.175)   

Coasti× Coalk × post   0.074   

  (0.065)   

SPZi× Coalk × post   0.118   

  (0.078)   

ln(GDP pci)× Coalk × post   0.127b 

  (0.064)   

ln(GDP pci)
2× Coalk × post   -0.075

b 

  (0.033)   

Observations  46375  42525   
R2 0.039  0.134   
Partial R2  0.039  0.047   
No. of cities  265  243   
F-test  11.061  11.097   
P-value  0.001  0.001   

 
Heteroskedasticity-robust standard errors clustered at the city level appear in parentheses. a, b and c indicate significance at the 

1%, 5% and 10% confidence levels. The results of the second step appear in columns 4 and 5 of Table 4.      



Appendix B 

Figure B-1. Location of Two Control Zones cities 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure B-2. Export values by city type (100 million US $) 

 
 

 

 



  



Table B-1. List of cities 
Province  City  Code  TCZ  SPZ  Province  City  Code  TCZ  SPZ   
Beijing  Beijing  1101  1  1  Shandong  Liaocheng  3714  0  0   
Tianjin  Tianjin  1201  1  1  Shandong  Linyi  3715  0  0   
Hebei  Shijiazhuang  1301  1  1  Shandong  Heze  3716  0  0   
Hebei  Tangshan  1302  1  0  Shandong  Laiwu  3720  1  0   
Hebei  Qinhuangdao  1303  0  1  Henan  Zhengzhou  4101  1  1   
Hebei  Handan  1304  1  0  Henan  Kaifeng  4102  0  0   
Hebei  Xingtai  1305  1  0  Henan  Luoyang  4103  1  1   
Hebei  Baoding  1306  1  1  Henan  Pingdingshan  4104  0  0   
Hebei  Zhangjiakou  1307  1  0  Henan  Anyang  4105  1  0   
Hebei  Chengde  1308  1  0  Henan  Hebi  4106  0  0   
Hebei  Cangzhou  1309  0  0  Henan  Xinxiang  4107  0  0   
Hebei  Langfang  1310  0  0  Henan  Jiaozuo  4108  1  0   
Hebei  Hengshui  1311  1  0  Henan  Puyang  4109  0  0   
Shanxi  Taiyuan  1401  1  1  Henan  Xuchang  4110  0  0   
Shanxi  Datong  1402  1  0  Henan  Luohe  4111  0  0   
Shanxi  Yangquan  1403  1  0  Henan  Sanmenxia  4112  1  0   
Shanxi  Changzhi  1404  0  0  Henan  Shangqiu  4113  0  0   
Shanxi  Jincheng  1405  0  0  Henan  Zhoukou  4114  0  0   
Shanxi  Shuozhou  1406  1  0  Henan  Zhumadian  4115  0  0   
Shanxi  Xinzhou  1408  1  0  Henan  Nanyang  4116  0  0   
Shanxi  Luliang*  1409  0  0  Henan  Xinyang*  4117  0  0   
Shanxi  Jinzhong*  1410  1  0  Hubei  Wuhan  4201  1  1   
Shanxi  Linfen  1411  1  0  Hubei  Huangshi  4202  1  0   
Shanxi  Yuncheng  1412  1  0  Hubei  Shiyan  4203  0  0   

Inner Mongolia  Hohhot  1501  1  0  Hubei  Yichang  4205  1  0   
Inner Mongolia  Baotou  1502  1  1  Hubei  Xiangfan  4206  0  1   
Inner Mongolia  Wuhai  1503  1  0  Hubei  Ezhou  4207  1  0   
Inner Mongolia  Chifeng  1504  1  0  Hubei  Jingmen  4208  1  0   
Inner Mongolia  Hulunbeir*  1507  0  0  Hubei  Huanggang  4209  0  0   
Inner Mongolia  Ulanqab*  1510  0  0  Hubei  Xiaogan  4210  0  0   
Inner Mongolia  Bayannaoer*  1511  0  0  Hubei  Xianning  4211  1  0   

Liaoning  Shenyang  2101  1  1  Hubei  Jingzhou  4212  1  0   
Liaoning  Dalian  2102  1  1  Hubei  Suizhou  4215  0  0   
Liaoning  Anshan  2103  1  1  Hunan  Changsha  4301  1  1   
Liaoning  Fushun  2104  1  0  Hunan  Zhuzhou  4302  1  0   
Liaoning  Benxi  2105  1  0  Hunan  Xiangtan  4303  1  0   
Liaoning  Dandong  2106  0  0  Hunan  Hengyang  4304  1  0   
Liaoning  Jinzhou  2107  1  0  Hunan  Shaoyang  4305  0  0   
Liaoning  Yingkou  2108  0  0  Hunan  Yueyang  4306  1  0   
Liaoning  Fuxin  2109  1  0  Hunan  Changde  4307  1  0   
Liaoning  Liaoyang  2110  1  0  Hunan  Yiyang  4309  1  0   
Liaoning  Panjin  2111  0  0  Hunan  Loudi*  4310  1  0   
Liaoning  Tieling  2112  0  0  Hunan  Chenzhou  4311  1  0   
Liaoning  Chaoyang  2113  0  0  Hunan  Huaihua  4313  1  0   

Jilin  Changchun  2201  0  1  Guangdong  Guangzhou  4401  1  1   
Jilin  Jilin  2202  1  1  Guangdong  Shaoguan  4402  1  0   
Jilin  Siping  2203  1  0  Guangdong  Shenzhen  4403  1  1   
Jilin  Liaoyuan  2204  0  0  Guangdong  Zhuhai  4404  1  1   
Jilin  Tonghua  2205  1  0  Guangdong  Shantou  4405  1  1   
Jilin  Baicheng  2209  0  0  Guangdong  Foshan  4406  1  1   

Heilongjiang  Harbin  2301  0  1  Guangdong  Jiangmen  4407  1  0   
Heilongjiang  Qiqihar  2302  0  0  Guangdong  Zhanjiang  4408  1  1   
Heilongjiang  Jixi  2303  0  0  Guangdong  Maoming  4409  0  0   
Heilongjiang  Hegang  2304  0  0  Guangdong  Zhaoqing  4412  1  0   
Heilongjiang  Shuangyashan  2305  0  0  Guangdong  Huizhou  4413  1  1   
Heilongjiang  Daqing  2306  0  1  Guangdong  Meizhou  4414  0  0   
Heilongjiang  Yichun  2307  0  0  Guangdong  Shanwei  4415  1  0   
Heilongjiang  Jiamusi  2308  0  0  Guangdong  Heyuan  4416  0  0   
Heilongjiang  Qitaihe  2309  0  0  Guangdong  Yangjiang  4417  0  0   
Heilongjiang  Mudanjiang  2310  0  0  Guangdong  Qingyuan  4418  1  0   
Heilongjiang  Heihe  2311  0  0  Guangdong  Dongguan  4419  1  0   
Heilongjiang  Suihua  2314  0  0  Guangdong  Zhongshan  4420  1  1   

Shanghai  Shanghai  3101  1  1  Guangdong  Chaozhou  4421  1  0   
Jiangsu  Nanjing  3201  1  1  Guangdong  Jieyang  4424  1  0   
Jiangsu  Wuxi  3202  1  1  Guangxi  Nanning  4501  1  1   
Jiangsu  Xuzhou  3203  1  0  Guangxi  Liuzhou  4502  1  0   
Jiangsu  Changzhou  3204  1  1  Guangxi  Guilin  4503  1  1   
Jiangsu  Suzhou  3205  1  1  Guangxi  Wuzhou  4504  1  0   
Jiangsu  Nantong  3206  1  1  Guangxi  Beihai  4505  0  1   
Jiangsu  Lianyungang  3207  0  1  Guangxi  Yulin  4506  1  0   
Jiangsu  Yancheng  3209  0  0  Guangxi  Baise  4507  0  0   
Jiangsu  Yangzhou  3210  1  0  Guangxi  Hechi  4508  1  0   



Table B-1. List of cities (continued) 

 
Province  City  Code  TCZ  SPZ  Province  City  Code  TCZ  SPZ   

Jiangsu  Zhenjiang  3211  1  1  Guangxi  Qinzhou  4509  0  0   
Jiangsu  Taizhou  3212  1  0  Guangxi  Fangchenggang  4512  0  0   
Jiangsu  Suqian  3217  0  0  Guangxi  Guigang  4513  1  0   
Jiangsu  Huaian  3221  0  0  Guangxi  Hezhou*  4516  1  0   

Zhejiang  Hangzhou  3301  1  1  Hainan  Haikou  4601  0  1   
Zhejiang  Ningbo  3302  1  1  Chongqing  Chongqing  5001  1  0   
Zhejiang  Wenzhou  3303  1  1  Sichuan  Chengdu  5101  1  1   
Zhejiang  Jiaxing  3304  1  0  Sichuan  Zigong  5103  1  0   
Zhejiang  Huzhou  3305  1  0  Sichuan  Panzhihua  5104  1  0   
Zhejiang  Shaoxing  3306  1  0  Sichuan  Luzhou  5105  1  0   
Zhejiang  Jinhua  3307  1  0  Sichuan  Deyang  5106  1  0   
Zhejiang  Quzhou  3308  1  0  Sichuan  Mianyang  5107  1  1   
Zhejiang  Zhoushan  3309  0  0  Sichuan  Guangyuan  5108  0  0   
Zhejiang  Lishui  3310  0  0  Sichuan  Suining  5109  1  0   
Zhejiang  Taizhou  3311  1  0  Sichuan  Neijiang  5110  1  0   

Anhui  Hefei  3401  0  1  Sichuan  Leshan  5111  1  0   
Anhui  Wuhu  3402  1  1  Sichuan  Yibin  5114  1  0   
Anhui  Bengbu  3403  0  0  Sichuan  Nanchong  5115  1  0   
Anhui  Huainan  3404  0  0  Sichuan  Yaan  5117  0  0   
Anhui  Maanshan  3405  1  0  Sichuan  Guangan*  5122  1  0   
Anhui  Huaibei  3406  0  0  Guizhou  Guiyang  5201  1  1   
Anhui  Tongling  3407  1  0  Guizhou  Liupanshui  5202  0  0   
Anhui  Anqing  3408  0  0  Guizhou  Zunyi  5203  1  0   
Anhui  Huangshan  3409  1  0  Guizhou  Anshun  5207  1  0   
Anhui  Fuyang  3410  0  0  Yunnan  Kunming  5301  1  1   
Anhui  Liuan  3413  0  0  Yunnan  Zhaotong  5303  1  0   
Anhui  Xuancheng*  3414  1  0  Yunnan  Qujing  5304  1  0   
Anhui  Chaohu  3415  1  0  Yunnan  Yuxi*  5306  1  0   
Anhui  Chizhou*  3416  0  0  Yunnan  Simao*  5309  0  0   
Fujian  Fuzhou  3501  1  1  Yunnan  Baoshan  5312  0  0   
Fujian  Xiamen  3502  1  1  Yunnan  Lijiang*  5314  0  0   
Fujian  Putian  3503  0  0  Yunnan  Lincang*  5317  0  0   
Fujian  Sanming  3504  1  0  Shaanxi  Xian  6101  1  1   
Fujian  Quanzhou  3505  1  0  Shaanxi  Tongchuan  6102  1  0   
Fujian  Zhangzhou  3506  1  0  Shaanxi  Baoji  6103  0  1   
Fujian  Nanping  3507  0  0  Shaanxi  Xianyang  6104  0  1   
Fujian  Ningde  3508  0  0  Shaanxi  Weinan  6105  1  0   
Fujian  Longyan  3509  1  0  Shaanxi  Hanzhong  6106  0  0   
Jiangxi  Nanchang  3601  1  1  Shaanxi  Ankang  6107  0  0   
Jiangxi  Jingdezhen  3602  0  0  Shaanxi  Shangluo*  6108  1  0   
Jiangxi  Pingxiang  3603  1  0  Shaanxi  Yanan  6109  0  0   
Jiangxi  Jiujiang  3604  1  0  Shaanxi  Yulin*  6110  0  0   
Jiangxi  Xinyu  3605  0  0  Gansu  Lanzhou  6201  1  1   
Jiangxi  Yingtan  3606  1  0  Gansu  Jiayuguan  6202  0  0   
Jiangxi  Ganzhou*  3607  1  0  Gansu  Jinchang  6203  1  0   
Jiangxi  Yichun  3608  0  0  Gansu  Baiyin  6204  1  0   
Jiangxi  Shangrao  3609  0  0  Gansu  Tianshui  6205  0  0   
Jiangxi  Jian  3610  1  0  Gansu  Jiuquan  6206  0  0   
Jiangxi  Fuzhou  3611  1  0  Gansu  Zhangye  6207  1  0   

Shandong  Jinan  3701  1  1  Gansu  Wuwei  6208  0  0   
Shandong  Qingdao  3702  1  1  Gansu  Dingxi*  6209  0  0   
Shandong  Zibo  3703  1  1  Gansu  Longnan*  6210  0  0   
Shandong  Zaozhuang  3704  1  0  Gansu  Pingliang  6211  0  0   
Shandong  Dongying  3705  0  0  Gansu  Qingyang*  6212  0  0   
Shandong  Yantai  3706  1  1  Qinghai  Xining  6301  0  0   
Shandong  Weifang  3707  1  1  Ningxia  Yinchuan  6401  1  0   
Shandong  Jining  3708  1  0  Ningxia  Shizuishan  6402  1  0   
Shandong  Taian  3709  1  0  Ningxia  Guyuan*  6404  0  0   
Shandong  Weihai  3710  0  1  Xinjiang  Urumqi  6501  1  1   
Shandong  Rizhao  3711  0  0  Xinjiang  Karamay  6502  0  0   
Shandong  Dezhou  3713  1  0   

Note : Cities marked with * are excluded from the regressions which control for GDP per capita due to missing or 

unreliable GDP information. SPZ denotes the presence of a special policy zone following Wang and Wei (2008). 
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