Appendix A  Indicator system for the composite smart logistics development level
Table A1 reports the indicator system used to synthesize the composite smart logistics development level by entropy weighting. The system covers five dimensions—development environment, infrastructure, technology application, operational efficiency, and development benefits—with 24 indicators in total. Logistics carbon-emission intensity enters negatively, and all other indicators enter positively.
Appendix Table A1  Indicator system for measuring the composite smart logistics development level
	Dimension
	Indicator
	Computation
	Property

	Development environment
	GDP per capita (CNY/person)
	GDP / year-end population
	Positive

	Development environment
	Logistics fixed-asset investment intensity (CNY/km²)
	Fixed-asset investment in transport, storage and postal services / administrative area
	Positive

	Development environment
	E-commerce penetration of enterprises (%)
	Number of enterprises with e-commerce transactions / all legal-person enterprises
	Positive

	Development environment
	Share of fiscal expenditure on logistics (%)
	Fiscal expenditure on transport and postal services / local general public budget expenditure
	Positive

	Development environment
	Regional human capital level (%)
	Students enrolled in regular higher education / year-end population
	Positive

	Infrastructure
	Road network density (km/km²)
	Total road mileage / administrative area
	Positive

	Infrastructure
	Railway network density (km/km²)
	Railway mileage in operation / administrative area
	Positive

	Infrastructure
	Service outlet density (per 10,000 km²)
	Number of logistics outlets / administrative area
	Positive

	Infrastructure
	Broadband access port density (per 10,000 persons)
	Internet broadband access ports / year-end population
	Positive

	Infrastructure
	Mobile internet base-station density (per 10,000 persons)
	Mobile phone users / year-end population
	Positive

	Technology application
	Digital input intensity of logistics (10,000 CNY per 100 million CNY)
	Fiscal expenditure on transport and postal services / e-commerce sales revenue
	Positive

	Technology application
	Freight platform penetration (%)
	Road freight turnover / total freight turnover
	Positive

	Technology application
	E-commerce logistics activity
	ln(parcel business volume / online retail sales)
	Positive

	Technology application
	Cold-chain intelligence rate (%)
	Special-purpose cargo trucks in operation / total cargo trucks in operation
	Positive

	Technology application
	Logistics technology-innovation density (patents per 10,000 persons)
	Total domestic patent grants / employment in transport, storage and postal services
	Positive

	Technology application
	Digital infrastructure support for logistics (%)
	Fixed-asset investment in information transmission, software and IT services / fixed-asset investment in transport, storage and postal services
	Positive

	Operational efficiency
	Labor productivity of logistics (10,000 CNY/person)
	Value added of transport, storage and postal services / employment in the sector
	Positive

	Operational efficiency
	Courier revenue efficiency (CNY/parcel)
	Courier business revenue / parcel business volume
	Positive

	Operational efficiency
	Freight turnover per logistics firm (10,000 ton-km per firm)
	Total freight turnover / number of transport, storage and postal legal-person units
	Positive

	Operational efficiency
	Intensive use of the road network (10,000 parcels per km)
	Parcel business volume / total road mileage
	Positive

	Development benefits
	Economic contribution of logistics (%)
	Value added of transport, storage and postal services / regional GDP
	Positive

	Development benefits
	Output efficiency of logistics fixed-asset investment (%)
	Value added of transport, storage and postal services / fixed-asset investment in the sector
	Positive

	Development benefits
	Logistics carbon-emission intensity (tce per 10,000 CNY)
	Energy consumption of transport, storage and postal services / value added of the sector
	Negative

	Development benefits
	Employment contribution of logistics (%)
	Employment in transport, storage and postal services / total regional employment
	Positive


Note: The composite smart logistics development level is synthesized by entropy weighting over the 24 indicators above; logistics carbon-emission intensity enters negatively and all other indicators enter positively.

