Variable Definitions and Data Transformations
Study sample: 30 Chinese provinces, 2010–2022 (390 province-year observations).
1. Variable definitions
	Variable
	Definition / measurement

	Y / lnY
	Real gross regional product (GRP), deflated to the base year; lnY = ln(Y).

	K / lnK
	Real capital stock, obtained by the perpetual inventory method; lnK = ln(K).

	L / lnL
	Year-end number of employed persons; lnL = ln(L).

	C / lnC
	Total provincial CO₂ emissions; lnC = ln(C).

	Pᶜ (carbon price proxy)
	Natural logarithm of annual provincial budgetary environmental protection expenditure.

	DI
	Carbon distortion index; calculated as described in Section 3.1 of the manuscript.

	EQT
	1 for Zhejiang, Fujian, Henan and Sichuan in 2016–2022; 0 otherwise.

	lnPGDP
	Natural logarithm of real GRP per capita.

	Gov
	Government expenditure / GRP.

	Opening
	Total imports and exports / GRP.

	Energy_Str
	Coal consumption / total energy consumption.

	Urban
	Urban population / total population.

	lnDensity
	Natural logarithm of population density.

	GTI
	Natural logarithm of green patent applications per 10,000 residents.

	ISA
	Natural logarithm of (tertiary-industry value added / secondary-industry value added).

	LAC
	Natural logarithm of the average air circulation coefficient during 1980–2000, based on ECMWF 10-m wind speed and boundary-layer height data.

	RoadInfra
	Natural logarithm of highway mileage.

	HumanCapital
	Higher-education student enrollment / total population.

	Informatization
	Postal and telecommunication business volume / regional GDP.

	CETS / PTS / NECP
	Indicators for carbon emissions trading, pollution-rights trading, and the national ecological civilization pilot.


2. Data transformations and construction
Carbon distortion. Calculated as described in Section 3.1 of the manuscript.
Instrument. The historical ventilation measure (LAC) is the natural logarithm of the average air circulation coefficient over 1980–2000, calculated using ECMWF 10-m wind speed and boundary-layer height data. LAC is interacted with a linear time trend.
Moderators. Lag RoadInfra, HumanCapital and Informatization by one year; mean-center each lagged variable before interacting it with EQT.
Missing values. Apply linear interpolation to a small number of missing observations.
Additional specifications. Use 2015 as the event-study reference year (event time = year − 2016); 2013 as the time-placebo year; pre-policy covariate averages for 1:3 nearest-neighbor PSM; 1% winsorization and a pre-2020 sample for robustness checks.
[bookmark: _GoBack]Estimation. Include province and year fixed effects in the main DID models and cluster standard errors by province.
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