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ILERFH N 7 the impact of air quality on innovation activities in China ”

] Journal of Environmental Economics and Management I

RIBEFE iR 3

Abstract HHE

Severe air quality hurts human capital and threatens innovative outcomes. Using unique
data containing 12.8 million patent applications in China, this paper examines the causal
effect of particulate matter with a diameter of 2.5 pm or less (PM2.5) on patent innovation.
We estimate a two-stage least square model with thermal inversion as an instrumental
variable. Our findings show that a one pg/m3 increase in the annual average PM2.5
concentration leads to a 1.3% decrease in the number of patents. Annual fluctuations in
PM2.5 concentration levels across cities caused the total number of patents to decrease by
1.1% during the 20062010 period. From 2011 to 2015, the improvement in air quality
increased the number by about 2.0%. It demonstrates another innovation co-benefit of

improving air quality due to the tightened regulation.

FEE SRR S E NI ER, WiseIH e . ASCRAA S hE 1280 HHFE
R G MR, TH0 T BARAE 2.5 um BULFRIBRA) (PM2. 5) Xt& G057 i A
PR, FATOL Wil AE N THARE, WM B/ IR RGEAT T kit 341109
WAL SRR, PM2. 5 A PRRERIEM 1 weg/m3 S LREER D 1. 3%. 2006-
2010 4F4[A]), B3R PM2. 5 ¥R BE/K-F I 4E 8 S BUE ML HURZ> 7 1. 1%. A 2011 4F
F 2015 4F, FAPENSCELLRBEIN T 2. 0% XXV, BTNRRE, &
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EH, BHERAEAIVEEAGEBK . BIZEE. CIDEG P FEN KR B 5 HAR
VU7 44”7 Evaluating Regional Carbon Emissions Trading in China:
Effects, Pathways, Co—Benefits, Spillovers, and Prospects”Z3k 2022 4 CPSG £
BRI LY (The Chinese Policy Scholars Group” s Best Policy Research
Article Award) , KRFT Climate Policy 2022 fE55 22 556 7 3.

Abstract £

Emissions trading systems (ETS) have been a widely-adopted policy instrument for
global climate mitigation and a key choice in China’s pledge for peaking emissions and
carbon neutrality. Broader adoption and linkage of ETS programmes require a better
understanding of whether, to what extent, and how existing regional programmes address
carbon emissions at an aggregate level. Combining a synthetic control method and event
studies, we adopt a comprehensive evaluation framework to investigate regional mitigation
effects, pathways, and ancillary impacts in three Chinese regions with four independent pilot
ETS programmes. The findings show economy-wide responses to pilot announcement even in
non-ETS sectors, but enduring mitigation only within ETS sectors. Mitigation was achieved
via improvement in energy efficiency and fuel switch, without impairing industrial activities.
There were local air-pollution reduction co-benefits but no leakage or spillover. Bounded
extrapolation from the pilots suggests 18%—20% reductions can be achieved in non-pilot
regions by a national market, which could learn from pilots’ experiences to broaden sector
coverage and ensure policy consistency and transparency. Regional ETS were able to stabilize

emissions with little cost, providing rationale for rapidly developing economies to adopt such
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systems.

HBCE 5 2288 (ETS) LN — AN 2 R A I e B THIR I BOR T, 2
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Mo 7RI X7 AR IR 2 KIRE b DA 7 Ak BRI AR . a8 &
JRAZFITTERFEAET T, BATRA T — A ERG PR HEZORAT 70 B =3t XA Y A~ a7
ETS BRI H XS SRR . BRAR AR o 22 A 3 B2 i BE R R AR B 4
RSEILHT, A E TGS AL AT Jal > 22 =5 G35 R R 2 AR B, H A it
e . BRI H A TRHERTR AT, 7EARAhIX, Ex W e Lk 18%3] 20% 85
. B0 DS ST 2L, R dR i, B OREBGR B — Sk AniE
o XIRMEHEAL 7 R G e s LB MR AT e HEG, BRI R e I 2205F R R X R &
iRt h .

Key policy insights S8 I R %2

Despite being unlinked, regional ETS pilots delivered substantial climate mitigation and
local air pollution reduction in China. Policy effects were initially driven by economy-wide
mitigation due to policy expectations, followed by ETS-sector mitigation due to carbon
pricing. Industries reduced CO2 emissions from energy efficiency improvements and fuel
switch. Mitigation 1 was accompanied by little emission leakage or impairment to the
economy. Extrapolating mitigation rates in a national market suggests 18%—20% reduction of
Co2.

JEBEARRAR, o B B XIEHEBCZE 5 v R R ok 1 ORE B R SR 23 2 <
TG o BUR BN )2 BRI R I BAR L B 2 g PR 5h, BB A2 BB A
R ) ETS #RI TSR . TV ER I8 I 52 i e Y R AR Sl > — A BRHET . SR
HIEIIS ,  JUF-3A HEOtt R B e B 40 3 o 04 [ 17 3 R HE SR R AT HE T, W] — 5
WERHF ORI T 18%-20%.

Keywords <% 7]

Emissions trading systems; policy evaluation; mitigation pathways; synthetic control

method; event study; China.
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