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Abstract

Based on the perspective of technological heterogeneity, this paper uses panel data from 30 provincial-
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level administrative regions in China from 2014 to 2023, applies Super-SBM, Meta-Frontier mod-
els, and Dagum Gini coefficient decomposition to measure and analyze the regional differences
and spatial patterns of green total factor productivity (GTFP) in transportation. The results show
that the overall GTFP of China’s transportation sector is relatively low, with significant regional
differences, showing a gradient pattern of west > central > east. The total regional differences
are mainly dominated by intra-group gaps, with the largest gap within the eastern region. Tech-
nological heterogeneity is the core driving factor of regional differences. Finally, precise coun-
termeasures are proposed from the aspects of management optimization, technology coordina-
tion, and regional governance, providing decision support for the green transformation of trans-
portation.
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Table 1. Indicator system for measuring green total factor productivity (GTFP) in transportation
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Table 2. Descriptive statistics of core variables
2. LT EMIAMSIHER

Bl PURIIE ¥I1E PRtz w/ME PN E]
ST RAETZ(GTFP) 300 0.5005 0.2057 0.2307 1.1407
HARZH L E(TGR) 300 0.5501 0.0169 0.1154 1.0000
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Table 3. Descriptive statistics of GTFP by region (Super-SBM)
2 3. X1 GTFP IR ML 1T (Super-SBM)

X 35k NI HME i /MA RKE
R 108 0.4378 0.1996 0.2307 1.1407
R 78 0.5094 0.1605 0.2660 1.0125
itk 110 0.5557 0.2241 0.2389 1.1138
4 296 0.5005 0.2057 0.2307 1.1407
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N AR, = REEEARZE LSRN, TR REREKIEEE. PEHihX TGR H{HE
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Table 4. Technology gap ratio (TGR) by region (Meta-Frontier)
= 4. XA E L 2R (Meta-Frontier)

X35k N SL[EFTHY GTFP RELHTHTHY GTFP TGR ¥J{E BRI PFR

R 110 0.2147 0.6253 0.3493 BORZERRR, $ETH21R
e 110 0.2564 0.6047 0.4251 BORZE A, BT A&
ik 80 0.3126 0.3140 0.9980 BORZEFEN AN, il 4 HT
e 300 0.2561 0.5347 0.5501
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Figure 1. The evolution trend of time-based GTFP in China’s transportation sector from 2014 to 2023
1. 2014~2023 FF £ [E3Zi@EH GTFP B EREL 25

Table 5. Decomposition of regional differences in transportation GTFP from 2014 to 2023
7% 5.2014~2023 F3Zi@EH GTFP XIHEE 577

Fy ISERIEES i1 HAZRR HIw) Z B AR S H N TTHR% AR 5Tk %
2014 0.3083 0.1255 0.0333 0.1495 79.0% 21.0%
2015 0.2718 0.0982 0.0249 0.1487 79.7% 20.3%
2016 0.2563 0.0917 0.0154 0.1492 85.6% 14.4%
2017 0.3098 0.1197 0.0363 0.1538 76.7% 23.3%
2018 0.3203 0.1595 0.0072 0.1536 95.7% 4.3%
2019 0.2820 0.1307 0.0015 0.1498 98.9% 1.1%
2020 0.2462 0.0977 0.0020 0.1465 98.0% 2.0%
2021 0.1991 0.0598 0.0039 0.1354 93.9% 6.1%
2022 0.2011 0.0676 0.0013 0.1322 98.1% 1.9%
2023 0.1555 0.0297 0.0086 0.1172 77.6% 22.4%
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Je 745 0.12~0.29, JJEMX M PEAIHLIX 22 BRACR, B JE 541 0.15~0.34, AR [FR K G4
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Table 6. Intra-regional Gini coefficients and gap levels of three major regions

* 6. ZAXEARMEREZHSERFR

X 45, HJB R (Gini) PR ZEEER /D
R 0.14~0.35 RREIE RN
i 0.12~0.29 PR 22 B A
[ 0.15~0.34 PR ZE R

5.4. FARRRMENXISERHERNST

1) BEARIKFAER: TOGR BEEENVER > il > R0, P & EEARFIE, REHEARFE R M
1%,

2) 2R IRENHLH:

Q) A TGRAK. WIH AN /b, RN 2R

b) Vi TGR my, (HERAE. FH/KPAY, WEIH 2,

) IR 5 R R T &, IR ZEFERUN.

3) KLghit: HARRMRE GTFP K ZE R EEZNE, XIS AREER i8R 5ia i HE 2
5, HLFEFBUR B RA.

6. ARG EAE D BEBEREIN
6.1. MR ILKRE S ##

1) BAKFEXBER: REZiEizH GTFP BT S MK, XS e, 2 >
S > RIS R IR R, SEGATT R SRR B KRB R, OLAREEK . 4
PRACR SR, S BERORCR AR PERMKITBOR SR SRR BN, R AR A, SRR A
XS PRI B ARTAR, RRSE T K

2) BEARARFMFHME: XIEARZERR S GTFP mEM G, ML 2EBORETH, TiBoR %R
I, RESBORFEARCR MG, 5eEERn R, SRR REVERFIE 2R .

3) XIMERNRIR: <Cillizkm GTFP Xl 2 e M N Z2FE N 1%, AL ZREoTiREUD, Herh AR
X R R R A N B RN BRI . VA BSRE R R A i, R R s 2 P ZE R I A% O
S

4) BAOWEEIHU: ORISR T ROR BT . AR SRR E S5, O IRE) A0
g% GTFP XIS ZE S L5 22 (R R SR s AL R R BRE IR 3K

6.2. BUREIN

1) St DX A I SR, AR AR R o B SR A

a) ARHEL: X0 H TGR IR, HFIARFABARAAH LT LI R ARE A5, WL “BE IXIRAR AT Il PR LR e
Wi, FIRHERAS SERRMIRBMEGE, T IEHBEUN, R—RTHBRE N,
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