A.1. Statistical Descriptions of Key Variables
Table A.1. reports the depictions and descriptive statistics of core variables. The obtained data are all within the rational distribution interval, which confirms the accuracy and authenticity of data values.
Table A.1. Statistical Depiction of Key Variables
	Variables
	Symbols
	Unit
	Obs.
	Mean
	S.D.
	Min
	Max

	Dependent Variable
	
	
	
	
	
	
	

	Total carbon emissions
	TCE
	Million tons
	5130
	2.936
	0.811
	0.425
	5.441

	Carbon emission per capita
	PCE
	/
	5130
	-1.050
	0.714
	1.680
	4.523

	Coal Consumption
	Coal
	Tons
	455760
	4.233
	4.184
	0.000
	22.778

	Oil Consumption
	Oil
	Tons
	455760
	-0.507
	1.630
	0.454
	28.835

	
	
	
	
	
	
	
	

	Core Independent Variable
	
	
	
	
	
	
	

	High-speed Railway Opening
	HSR
	/
	5130
	0.000
	1.000
	0.345
	0.475

	
	
	
	
	
	
	
	

	Macro Control Variables
	
	
	
	
	
	
	

	Fiscal Autonomy
	FA
	%
	5130
	0.472
	0.226
	0.054
	1.541

	Population Density
	PD
	person/km2
	5130
	5.723
	0.919
	1.552
	7.882

	Industrial Structure
	IS
	/
	5130
	47.006
	11.266
	10.680
	90.970

	High-end Talent Accumulation
	HT
	/
	5130
	0.158
	0.279
	0.000
	9.602

	Foreign Direct Investment
	FDI
	%
	5130
	0.022
	0.025
	0.000
	0.380

	Infrastructure Construction
	IC
	%
	5130
	0.931
	0.510
	0.028
	2.628

	
	
	
	
	
	
	
	

	Micro Control Variables
	
	
	
	
	
	
	

	Workforce Level 
	WL
	Years
	455760
	5.356
	1.366
	0.000
	12.201

	Enterprise Age 
	EA
	Years
	455760
	2.275
	0.789
	0.000
	7.607

	Enterprise Scale 
	ES
	/
	455760
	11.054
	1.644
	0.000
	19.383

	Corporate Financing Capacity
	FC
	/
	455760
	1.462
	3.678
	-51.191
	636.797

	Net Asset Turnover Ratio
	NAT
	/
	455760
	10.874
	97.840
	-12377
	53,262.5

	Net Profit Margin
	NPM
	/
	455760
	164.339
	992.634
	-952.67
	546,100

	
	
	
	
	
	
	
	

	Mechanism Variables
	
	
	
	
	
	
	

	Total innovation patent
	TIP
	10,000 pieces
	5130
	0.378
	1.131
	0.000
	22.190

	Domestic fixed Investment
	DFI
	10,000 Yuan
	5130
	15.627
	1.253
	12.018
	19.151

	Digital Economy Index 
	DEI
	%
	4814
	0.073
	0.087
	0.001
	0.891

	Per Capita Industrial Sales Output Value 
	ISV
	/
	393595
	5.780
	1.196
	-5.493
	16.038

	Per Capita Gross Industrial Output Value 
	GIV
	/
	444320
	5.647
	1.753
	-7.734
	18.308


Notes: The key variables are logarithmically processed.

A.2. Multicollinearity Problem Checks and Correlation Test
Table A.2. represents that there is no multicollinearity problem in explanatory variables in the model relying on the variance inflation factor test and Pearson correlation coefficient test.
Table A.2. Correlation Analysis and VIF Test of Core Variables
	Variables
	VIF
	TCE
	PCE
	HSR
	FA
	PD
	IS
	HT
	FDI
	IC

	FA
	1.82
	0.465**
	0.429***
	0.151***
	1.000
	
	
	
	
	

	PD
	2.40
	0.307***
	-0.151***
	0.256***
	0.435***
	1.000
	
	
	
	

	IS
	1.28
	0.144***
	0.330***
	-0.132***
	0.392***
	0.155***
	1.000
	
	
	

	HT
	1.17
	0.313***
	0.217***
	0.241***
	0.303***
	0.173***
	-0.076***
	
	
	

	FDI
	1.24
	0.207***
	0.135***
	0.123***
	0.410***
	0.275***
	0.056***
	0.170***
	1.000
	

	IC
	2.09
	0.369***
	0.036***
	0.389***
	0.257***
	0.714***
	0.164***
	0.142***
	0.174***
	1.000

	Variables
	VIF
	Coal
	Oil
	HSR
	WL
	EA
	ES
	FC
	NAT
	NPM

	WL
	1.48
	0.087***
	0.141***
	-0.009***
	1.000
	
	
	
	
	

	EA
	1.04
	-0.011***
	0.039***
	0.071***
	0.185***
	1.000
	
	
	
	

	ES
	1.49
	0.015***
	0.187***
	0.151***
	0.565***
	0.178***
	1.000
	
	
	

	FC
	1.10
	0.018***
	-0.024***
	0.004**
	-0.012***
	-0.002
	-0.023***
	1.000
	
	

	NAT
	3.68
	-0.017***
	-0.014***
	0.015***
	-0.017***
	-0.015***
	-0.035***
	0.278***
	1.000
	

	NPM
	3.61
	-0.029***
	-0.016***
	0.037***
	-0.037***
	-0.016***
	-0.079***
	0.301***
	0.849***
	1.000


Notes: *** p<0.01, ** p<0.05, * p<0.1.

A.3. 
B.1. The Division of High-carbon Industries 
Referring to the research of Li et al. (2018), the classification of high-carbon industries (HCI) and low-carbon industries (LCI)as follows. 
Table C.1. Classification of High-carbon Industry
	Low-carbon Industries (LCI)
	High-carbon Industries (HCI)

	Number
	Industry List
	Number
	Industry List

	20
	Processing of Food from Agricultural Products 
	19
	Manufacture of Beverages 

	
	Manufacture of Tobacco 
	
	Manufacture of Paper and Paper Products

	
	Manufacture of Medicines 
	
	Processing of Petroleum, Coking and Processing of Nuclear Fuel 

	
	Manufacture of General-Purpose Machinery 
	
	Manufacture of Raw Chemical Materials and Chemical Products 

	
	Manufacture of Special Purpose Machinery 
	
	Manufacture of Chemical Fibers 

	
	Manufacture of Transport Equipment 
	
	Smelting and Pressing of Ferrous Metals

	
	Manufacture of Electrical Machinery and Apparatus 
	
	Smelting and Pressing of Non-ferrous Metals 

	
	Manufacture of Computers, Communication and Other Electronic Equipment 
	
	Production and Supply of Electric Power and Heat Power 

	
	Manufacture of Measuring Instruments and Machinery
	
	Production and Supply of Gas 

	
	Manufacture of Textile, Wearing Apparel and Accessories
	
	Mining and Washing of Coal 

	
	Manufacture of Leather, Fur, Feather and Related Products and Footwear 
	
	Extraction of Petroleum and Natural Gas

	
	Processing of Timber, Manufacture of Wood, Bamboo, Rattan, Palm and Straw Products 
	
	Mining and Processing of Ferrous Metal Ores

	
	Manufacture of Furniture 
	
	Mining and Processing of Non- Ferrous Metal Ores 

	
	Printing and Reproduction of Recording Media 
	
	Mining and Processing of Non- metal Ores 

	
	Manufacture of Articles for Culture, Education and Sport Activities
	
	Manufacture of Foods 

	
	Manufacture of Rubber and Plastics Products 
	
	Manufacture of Textile 

	
	Manufacture of Metal Products 
	
	Manufacture of Non-metallic Mineral Products 

	
	Production and Supply of Water 
	
	Manufacture of Artwork and Other Manufacturing 



B.2. 
B.3. The Specific Division of Manufacturing Industries
According to the literature of (Yang et al., 2018), the technology-intensive, capital-intensive, and human-intensive industries are divided as follows.
Table C.2. Classification of Manufacturing Industry
	Industrial Types
	Number
	Subdivided Industries

	Technology-intensive
	6
	Manufacture of Medicines
Manufacture of Special Purpose Machinery
Manufacture of Transport Equipment
Manufacture of Electrical Machinery and Apparatus
Manufacture of Computers, Communication and Other Electronic Equipment
Manufacture of Measuring Instruments and Machinery

	Capital-intensive
	9
	Manufacture of Tobacco
Manufacture of Beverages
Manufacture of Paper and Paper Products
Processing of Petroleum, Coking and Processing of Nuclear Fuel
Manufacture of Raw Chemical Materials and Chemical Products
Manufacture of Chemical Fibers
Mining and Processing of Ferrous Metal Ores
Manufacture of General-Purpose Machinery
Smelting and Pressing of Non-ferrous Metals

	Human-intensive
	14
	Processing of Food from Agricultural Products
Manufacture of Foods
Manufacture of Textile, Wearing Apparel and Accessories
Manufacture of Leather, Fur, Feather and Related Products and Footwear
Processing of Timber, Manufacture of Wood, Bamboo, Rattan, Palm and Straw Products
Manufacture of Furniture
Printing and Reproduction of Recording Media
Manufacture of Articles for Culture, Education and Sport Activities
Manufacture of Rubber and Plastics Products
Manufacture of Non-metallic Mineral Products
Manufacture of Metal Products
Metal products, machinery, and equipment repair industry



C.1. 
Based on the raw data of Chinese enterprises' geographic location information in the Chinese Industrial Enterprises Database, combining the API software to convert the location of each enterprise to the exact latitude and longitude coordinates information. Then, importing obtained data into GIS by ArcGIS software to calculate the shortest straight distance between each enterprise and the high-speed railway station. Finally, introducing the HSR_distance variable in the regression model to estimate the action strength of HSR varies with distance.

