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Fig. 1 The process of green innovation from a two-stage value chain perspective
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#&3 PSM-DID E&EMHKIELER
Tab.3 PSM-DID balance test results
- VLR (U) bt il %/ % T
D)5 (M) SLHH Pl 4 P>t
gdp U 5.819 4.686 29.7 0.000
M 5.819 5.751 1.8 0.836
fina U 0.899 0.964 -11.9 0.053
M 0.899 0.837 11.4 0.091
ind U 1.181 1.267 -17.2 0.011
M 1.181 1.224 -8.6 0.226
fdi U 0.207 0.075 72.7 0.000
M 0.207 0.213 -3.8 0.721
gov U 0.082 0.075 15.2 0.009
M 0.082 0.077 10.3 0.212
open U -1.604 -0.602 -46 0.000
M -1.604 -1.477 -5.8 0.565
sup U 0.203 0.183 36.5 0.000
M 0.203 0.200 4.7 0.700
In inter U 4.356 3.826 43.5 0.000
M 4.356 4.181 14.3 0.076
%£4 PSM-DID Rfg 018
Tab.4  PSM-DID robustness test results
skt SAFRHEIE R a e URFLALRCR
(1) (2) (1) (2)
Treat x Period 0.089 * * 0.082" " 0.149 " 0.180 "~
(0.037) (0.038) (0.063) (0.066)
Control No Yes No Yes
" Yes Yes Yes Yes
1] Yes Yes Yes Yes
R? 0.755 0.768 0.527 0.541
N 795 795 795 795
1.0 F20 1.04 . k5
0.8 15 = 0.8- 4
0.6 8 0.6 13 8 . P
< 10 ? < f g _ kdensity coefl
0.4+ g 0.41 / 2 & y coe
T =
0.2 K 0.2 \ H
01, — === == NTmsi 01, & mem” . ‘\...‘.... = 10
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 -0.3 -0.2 -0.1 0 01 02 03
ZHfhTHE ZHAGTHE
(a (b)

B3 ZEHAKE

Fig.3 Placebo test
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3.4 REMSH
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IE (X R IR AR I TC R E R . — 7,
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B BUMIAER 7l 54 LUK BRI HTRE ) 55 5 ik
— % , BERG BN A R0 fol 9 52 o) 1ol il BURE V t L A
W RZE I RES A RO SN R B8 LR IR R 4k
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JRFACRAR G N 3

x5 RURREEEER

Tab.5 Regional heterogeneity regression results

- SAAFRHEI R a e ORI AL RCR
AR rp PRI AR rh PRI
Treat x Period 0.104™** 0.025 0.076* 0.166" **
(0.030) (0.038) (0.045) (0.057)
Control Yes Yes Yes Yes
u Yes Yes Yes Yes
© Yes Yes Yes Yes
R 0.685 0.562 0.528 0.527
N 1 064 2 030 1 064 2030
3.4.2 W BTIRIREE S B PSR AN U B AT, DA I SO A O A

2 8 FNBRAE 2 iR S BRI AR 1A TR R 3k T
BRSO T BEAFAE 22 5, AR SO 4 L 9% 5 780 00
T AT HR2E & R LRI (2013—2020 4F) ) R 43 REA Jy

T SZ Ty i BRGS0 BB T K B3R e (8 R e
RN, RS RANZ 6 FiR,

®6 HERFMEEPALER

Tab.6 Resource heterogeneity regression results

- sREPHRIE RS LR OISR ALROR
BEIRB Y T JEGE VIR 1T BRI AR GE IR T ik
Treat x Period 0.091 0.081" "~ -0.052 0.159" "~
(0.080) (0.024) (0.110) (0.039)

Control Yes Yes Yes Yes
w Yes Yes Yes Yes
1] Yes Yes Yes Yes
R 0.685 0.562 0.528 0.527
N 1428 2 058 1428 2 058

H13% 6 A] AL, B 58 B 1o SBOR X 19 [ B o (B
BRI R AR B IR B ST v 2y 3 O O, TR
BRI T TP OR R B 3 2 S SRR 52 S i
BOR ) SETE A B TR TR BT IR AT P B B 1 B
AR TR BRI I Y 2 B F 2803 R

R R AR IR = A W, SR,
—J7 1T, ARG PRI T 38 LA 55 oMb il
PL A Ry FE SR LT R R AR TR BT
NFTGASTN L T+, FE o 7 BB A B 7 R 72
TE3E 1, HARBTERU AR A3 iy MR A
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The impact of carbon emission trading pilot policy on the efficiency of urban
green innovation: Based on the perspective of the two-stage value chain

ZHOU Huihui, HUANG Hui
(Business School, Ningbo University, Ningbo 315211, China)

Abstract ;: The report of the 20th National Congress of the Communist Party of China pointed out that green and low-
carbon development is the key to achieving high-quality development, and innovation-driven development is an in-
evitable choice for achieving high-quality development. Green innovation takes into account both technological inno-
vation activities and environmental protection requirements. The improvement of urban green innovation plays an
important role in promoting China’s economic development from a high-speed growth stage to a high-quality develop-
ment stage with deepening supply-side structural reform as the main line, and it is also an inexhaustible driving

force for achieving a win-win situation between economic growth and environmental protection, as well as sustain-
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able social development. The Party and government have carried out a series of reforms and explorations in promo-
ting green innovation and development. One of the institutional innovations is the carbon trading pilot policy, which
aims to achieve the core goal of coordinated development of economy and environment. It is also a core policy tool
for China to achieve the goals of reaching peak carbon emissions and carbon neutrality. In 2011, the National De-
velopment and Reform Commission issued a notice on carrying out carbon emission trading pilot work, selecting
Shenzhen, Shanghai, Beijing, Guangdong, Tianjin, Hubei, and Chongqing as pilot areas for carbon emission
trading. The carbon emission trading policy officially started trading in the second half of 2013, showing great de-
velopment potential over the years. As of November 2020, the cumulative trading volume of carbon quotas in vari-
ous pilot provinces and cities was about 430 million tons of carbon dioxide, with a cumulative transaction value of
nearly 10 billion RMB, effectively promoting the work of pilot provinces and cities in addressing climate change and
controlling greenhouse gas emissions. China launched the national carbon market online trading system in 2021,
gradually establishing a national carbon trading market. It can be said that the carbon emission trading policy marks
a watershed in 2021, divided into two stages: the pilot stage from 2011 to 2021, and the implementation stage after
2021, basically achieving the transformation from local pilot to comprehensive promotion. In this context, this pa-
per explores the causality between carbon trading pilot policies and the efficiency of urban green innovation. We di-
vide the green innovation efficiency into green technology R&D efficiency and green achievement transformation effi-
ciency in perspective of the two-stage innovation value chain. This study aims to discuss the impact of the imple-
mentation of carbon emission trading pilot policy on urban green innovation efficiency, the quasi-nature experimen-
tal design is conducted with the data of 245 prefecture-level cities in China from 2008 to 2021. The difference-in-
difference (DID) methods are adopted to explore and verify the causal relationship between carbon emission trading
pilot policy and the efficiency of urban green innovation. The results of this study are as follows: The implementa-
tion of the carbon emission trading pilot policy has a positive effect on improving the efficiency of green innovation
in the two stages, and the results remain valid after a series of robustness tests such as PSM-DID and placebo. The
heterogeneity analysis results denote that the effect of carbon emission policy on urban green innovation efficiency
varies among cities of different geographical locations: in the eastern region, carbon emission trading pilot policy
plays positive roles in boosting the efficiency of green innovation in the two stages, while for the cities in the central
and western regions, the policy can contribute significantly to the improvement of green achievements transformation
efficiency , but has no obvious effect on the efficiency of green technology research. Further, it is found that the
beneficial effect on the two-stage green innovation efficiency is larger and more significant in non-resource-based cit-
ies than in resource-based cities. In non-resource-based cities, the policy promotes green innovation efficiency in
the two stages, but doesn’t play any role for the cities in the resource-based cities.

Keywords ; carbon emission trading pilot policy; green innovation efficiency; DID; two-stage value chain
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