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Spatio-temporal Evolution and Trend Prediction of Trat;sport Carl")'.ogi_‘,.
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Absh'act 'In order. 40 exp](fre tlsie influence of the surrounding t;m'fgﬁ i the evolution of the carbon emli%wn efflcwncy of lﬁe transpoﬂatlon industry, the temporal and'spag
evolittion characlerrﬂms of lht} calhon emission efficiericy of ¥ FH; lramportathn ml(.i_nétr\ were analyzed , and 1ta Ton -term evolutionstrendiwas predicted. Flrsﬂv the calbon emlsslon
efficiency Of the tran‘;portauon industry in 30 provinces of qhma wafs as%essed“dsmg the highly efficient SBM m( Subsequentlyld the ¢haracteristics of carbon emission eﬂ‘l(‘lencv
oy e were analyzed uqmg the nuclear density est 1maqudn m'etho -ll qrphermme the temporal and spatla':l, e»olutmn characteristics of carhon emission efficiency/Within the
1ran$f‘0nauon indbstry wéte analxzed by utilizing hoth the tla’(fltlonaﬂ and¥ spanal M-arkov probability transition marix. Finally, relevant recommendations for different types of
provinges Were presented ba@ed om'The above analysis. The resulls indicated Lha{'  average carbon emission efficiency level within the transportation industry remained helow
0.6. Howewer—'ther € Was a gradual annual increase nbserve({ in this efficiencys the reglonal disparities were gradually diminishing. @) There was a minimum probability of 71%
that the ca.r'tmn emission efflclencv of the transportation industry in each province would maintain its original state , and it was difficult to achieve cross-stage transfer in the short term.
(3) The évolution of carhon emission efficiency within the transportation industry was influenced by geographical and spatial patterns. When a province was neighboring a province with
high carbon emission efficiency, there was an increased probability of transitioning towards higher efficiency. Conversely, when adjacent to a province with low carbon emission
efficiency, the probability of transferring to higher efficiency decreased. Moreover, due to the impact of the spatial spillover effect, the evolution of carbon emission efficiency within
the transportation industry gradually exhibited a “club convergence” trend. @ From the perspective of long-term evolution, the possibility of transferring the carbon emission
efficiency of the transportation industry in various provinces to a high level increased and exhibited an increasing trend from low to high. Simultaneously, the phenomenon of “club
convergence” gradually disappeared.

Key words: transportation industry; carbon emission efficiency; super efficient SBM model; spatial Markov chain model; spatio-temporal evolution; trend prediction
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Table 1 ~ Carbon emission efficiency index system of transportation industry
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Table 3 Spatial Markov transition probability matrix
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Table 5 Spatial Markov matrix for carbon emission efficiency of transportation industry from 2006 to 2020
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Table 6 Evolution trend prediction for carbon emission efficiency of transportation industry from 2006 to 2020
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