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(1.2283) (1.1805) (1.1283) (1.0134)
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(10.6229) (12.6908) (0.7629) (0.647 3)
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T R 1% 5% 10%
[3 » [3 ”»
( PSM) “« »”» « »”
5. (1) (4)



TCZ x HPI x post 1% (5) (8) TCZ x
HP] X pogt [43 ”» [43 »
5
atfp r&d firm_num fa_ratio
(1) (2) (3) (4) (5) (6) (7N (8)
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gtfp r&d Sfirm_num fa_ratio
(1 (2) (3) (4) (5) (6) (7) (8)
TCZ x HPI x post 0.001 1 0.001 8 0.026 3 0.022 8 -0.003 8 -0.000 7 -0.054 5 -0.130 4
(0.4758) (1.114 5) (1.156 2) (L.0471) (-1.1189) ( -0.3885) ( -0.9153) ( -1.1745)
TCZ x HPI xpost x SOE  0.025 5™ 0.030 2™ 0.108 37 0.219 2™ 0.051 6 0.060 8 -0.262 8 -0.656 3
(7.8187) (8.8775) (10.2219) (9.1811) (0.077°5) (0.1470) ( -0.2497) ( -0.7036)
TCZ x post x SOE 0.004 277 0.000 3™ 0.003 8 0.008 1% 0.000 5 0. 000 4 0. 009 0.000 3
(5.1050) (6.149 3) (5.5576) (4.080 8) (0.2720) (0.220 1) (0.298 4) (0.009 7)
HPI X post x SOE 0.000 3 0.005 1 0.003 5 0. 114 27 -0.0003  -0.009 8" -0.0102 -0.423 27
(0.0939) (1.073 3) (0.2232) (3.7215) (-0.1077) ( -1.6848) ( -0.1633) ( -5.5610)
controls
cityyear-soe FE
cityyear FE
city-indus FE
soeyear FE
N 146 987 146 987 146 987 146 987 146 987 146 987 146 987 146 987
R’ 0.148 4 0.146 8 0.293 9 0.297 7 0.158 6 0. 160 2 0.148 4 0.146 8
- Lo Rk kk E 1% 5% 10% o
8 “@ ”»
gifp r&d Sfirm_num fa_ratio
(1 (2) (3) (4) (5) (6) (7) (8)
TCZ x HPI x post x AR~ 0.005 7% 0.005 8™  0.053 9™ 0.038 3™ 0. 006 0 0.004 5 0.221 1 0.175 1
(9.0525) (8.774 1) (7.217 0) (8.1559) (1.1259) (1.3128) (0.0839) (0.1867)
TCZ x HPI x post x SO,  0.003 5 0.004 4 0.001 7 0. 006 4 0.003 8 0.004 7 0. 008 9 0.033 5
(1.1453) (0.865 1) (0.144 2) (0.4135) (0.473 1) (0.578 9) (0.189 3) (0.579 2)
controls
city-year-soe FE
cityyear FE
city-indus FE
soeyear FE
N 146 987 146 987 146 987 146 987 146 987 146 987 146 987 146 987
R? 0. 660 4 0.670 7 0.512 4 0.622 1 0.503 3 0.6329 0.6527 0.556 6
- Lo ok ke F 1% 5% 10%

81 —
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gtfp r&d Sfirm_num fa_ratio
(1 (2) (3) (4 (5) (6) (7 (8)
TCZ x HPI X post 0.015 1™  0.058 9™  0.023 9™ 0.593 57 0.005 5 0.104 9 -0.008 7 -0.4319
(5.3475) (6.4242) (6.779 4) (9.4235) (0.8747) (0.4721) ( -0.2779) ( -0.160 0)
TCZ x HPI x post x east 0.0022%*  0.066 77 0.011 6°* 0.155 8™ 0.399 8 0.222 4 0.5358 0. 069 4
(5.1217)  (7.7968) (6.5731) (7.7375) (0.0767) (0.4676) (0.4046)  (0.2164)
TCZ x HPI X post X northeast  0.009 5% 0.019 3™  0.0120% 0.021 6™ 0.776 7 0.3916 0.838 0 0.643 4
(7.9916) (6.5457) (6.928 7) (9.128 0) (1.193 4) (0.497 8) (0.6511)  (0.5879)
TCZ x HPI x post x mid 0.024 3 0.0772 0.029 5 0.116 1 0.298 3 0.2217 0.779 7 0.258 2
(1.1649) (1.238 8) (1.009 6) (0.516 9) (0.2709) (0.562 4) (0.8020) (0.3158)
TCZ x HPI X post X west -0.0072  -0.1601  -0.0111 -0.4204 0.534 8" 0.617 8™ 0.3282"% 0.250 6**
(-0.8466) ( -1.2384) ( -0.9764) ( -1.3886) (7.1207) (8.3802) (7.4398)  (9.6401)
controls
cityyear-soe FE
ctyyear FE
city-indus FE
soeyear FE
N 146 987 146 987 146 987 146 987 146 987 146 987 146 987 146 987
R? 0. 655 8 0.518 9 0.729 9 0.675 1 0.603 5 0.676 1 0.7310 0.619 3
- [N R L 1% 5% 10% °
“« ”» 41 “ »
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How do environmental policies affect the upgrading of Chinese companies?
A quasi-natural experiment using the “two control zones” policy

ZHANG Dongyang
( School of Economics Capital University of Economics and Business Beijing 100026 China)

Abstract: How can the relationship between economic development and pollution control be balanced to achieve a “win—
win” situation for both economic growth and environmental control? This is one of the focal topics that needs to be explored in
depth. Based on the data of companies listed on Chinas Shanghai and Shenzhen stock markets from 1995 to 2018 this paper
takes the “two control zones” ( TCZ) policy in 1998 as a quasi-natural experiment and uses the DDD model to identify the
causal relationship between environmental policies and enterprise upgrading in China. The central question is whether the
impact of environmental policies in the TCZ on firms is a green innovation effect or a relocation effect. First the empirical
results show that the TCZ policy significantly boosted the green productivity and R&D innovation expenditure of local firms.
However it did not significantly increase the prevalence and probability of out-migration of local enterprises. In other words
the impact of the TCZ policy on enterprise upgrading is mainly manifested in the green innovation effect. Second after a series
of robustness tests such as changing policy node propensity score matching PPML estimation the above findings remain
robust. Third the heterogeneity analysis shows that for SOEs firms in acid rain control areas and firms in the eastern and
northeastern regions the green innovation effect brought by the environmental policies of the TCZ is more significant.

Key words: TCZ policy; enterprise upgrading; innovation effect; migration effect; DDD model



