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Abstract: Subsidy policies are commonly used by governments to optimize transportation structures.
However, from a social cost perspective, the effectiveness of current freight subsidy policies and the
potential for optimization remain unclear. To address this, this study proposes an evaluation framework for
freight subsidy policies based on minimizing social costs (comprising four elements: external costs,
transportation costs, time costs, and subsidies). This framework is applied to nine inland freight corridors
for export containers at the Qingdao Port, aiming to assess and optimize existing subsidy policies. The
results show that, without subsidies, the social costs of road transportation chains for unit cargo
transportation are higher than those of rail transportation chains across all nine corridors. Under the current

uniform subsidy policy, the unit freight social costs of rail transportation chains exceed those of road
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transportation chains in two corridors, and only the Liaocheng-Qingdao and Heze-Qingdao corridors
exhibit reduced social costs. The total social cost across the nine corridors decreases from 5.2267 billion
yuan in the no-subsidy scenario to 5.1891 billion yuan under the current subsidy policy, indicating overall
policy effectiveness but with localized inefficiencies and room for optimization. If a differentiated subsidy
policy aimed at minimizing social costs for each corridor is adopted, the total social cost could be further
reduced to 5.1759 billion yuan, representing a reduction of 508 million yuan compared to the no-subsidy
scenario and 132 million yuan compared to the current subsidy policy, while also reducing the total
subsidy amount by 3.67 million yuan.

Keywords: transportation economics; social costs; cost-benefit analysis; subsidy policies; policy

evaluation
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Table 1 Air pollutant emissions and costs of road and rail transportation

ERIGRY) NHIEH L/ D Bk CGo/ming) RS A o/
co 0.174 0.027 0.007
NOx 0.647 0.140 39.696
PM 0.039 0.006 132.281
SO, 0.045 0.021 49.141
HC 0.089 0.016 19.848

e BORVETSCHR[11], CEHR 2024 AEEUE .

1.2.3 “RAAL A

FURAAC AR AG, J9RUAA  SR A2 MR el T S A HE IR A B T 2 BrAX
Ao Horp, A BEAMEKERIZ AR IR = A R 2R TR, ISR DR A — A TR, AR
TEREMEL A 1. 25 1 31002, M4 2 B A BRI 2 i i F REVR ) — A0k e Al — 40 — UHEI
R die AR R R A, R A 2 B = AR CR T e R 25+ A
TRIFSE=310, RIS H N AR, R 2 Por. ERERE S, G T AR GEE
SRS RGN LU, RN 104.48%. X EWAS, RV A SR e IR I — S a2
R = ARG, HREEBARET 5%. 2T HIIRART SMER T SRBIRELEE
KIATTEE, A E A S BT SRR SR .

2 ABAEREE R RRIR I A AR B R — A R HERR B
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Fig.1 External cost per unit of freight turnover for road and rail transportation
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Table 3 Road and rail transportation chain situation of nine inland freight corridor for export containers of Qingdao Port
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Wi -5 5 3205 2333 14 17 250000 150000 431 517
TN -5 5 2235 1455 10 19.5 60000 15800 312 308
PN -5 5 3490 2565 15 15 10000 57000 441 438
TE-T5 2605 1738 17 21 150000 50000 493 633
- o 2405 1815 15 20.5 150000 1000 384 501
AE-T5 By 2305 1783 14 19.5 150000 14000 356 485
&7 -5 & 2205 1501 12 17 150000 230 239 312
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Bl 2 FE7R 1 L8 Ak A2 i 0 1 23 o U o P55 18 D R BT [ 4 45 1R A8 Ak . Bk b, BTN -5 B
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Table 4 Estimation results of the multinomial logit model parameters

Bl 24 flTHE pfE
B Be -5.580x1073 0.000
BB A] B -1.692x10"! 0.000

LL(0) -3871.920

LL(f) -2526.248

p%0) 0.348
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Fig.2 Sensitivity analysis of rail modal share across corridors with respect to subsidy intensity and transportation chain time

3.2 BIEEIMBEENE

AR, ILRE D ERAE YR E RN 15 W/bsfE. #5m, RERQ)LALE 1 A BA
BRI I A R BN A, A ILVNEIE A AR IE R TR REEE, HEAEA
TE A AR B S e S S R AN AS . 1B AR (B AR, a05R 5 B BiERALIE AN
AT, LA B IE B IE B I EUE M 180.89 Ju/brfi 1k 52 382.88 Ju/brAf, (HAGLAK T [F—il
T A BIZ s (BUE N 487.92 TO/ARAEZE 1006.46 TG/ARAE) . SEIUH, 4 BIZ HsE 1 B0 15 EE i
FRASIE AR T [F)— BB A BS s, AT M 1864 TC/FRFEAALE 2965 To/bRAE, JaE M 1935 Jo/
PRAEARAL A 3490 JU/bndE. HEIL, THEULANIEIE A B AL R R A A S AR, WER S B
B H . FETCAMETE 5N, JUANIEE SRS st B AE B A 2 AR A 2620.21 Ju/krfi A8 L2 3693.87
JU/RRAE, PRTE- I A RS EE (BUE N 2785.02 JU/FRFH A 4845.10 JU/FRA) . FEILA AMISEL
W, BIJUANIEIE B B 12 5 BE (MU 3 A 400 JC/ARFE AN AN 1.266 1270, SEGKIHE-H S FE
JE-T5 B AN I I8 [k % 18 S AL 2 AR T B S e

5 oMU SR UANEIE 2 BBk S i AL IS B AL R
Table 5 Social cost per unit freight volume of road and rail transportation chains across nine corridors under no-subsidy

scenario

HMERERAS CTT/badi) BRA TR IRl A CTT/brdi) Frex A Gu/basi)

bl

A B Nk B Nk it N Bk
- 657.36 232.78 2350 2079 363.84 576.08 337120  2887.86
- 51650 180.89 1935 1864 333.52 591.24 2785.02  2636.13
Wm-# 5 879.89 318.16 3205 2733 424.48 515.44 4509.37  3566.60
EM-FE 636.95 201.53 2235 1855 303.2 591.24 3175.15  2647.77
EIN-FE 900.30 274.07 3490 2965 454.8 454.8 4845.10  3693.87
WE-HE 1006.46 382.88 2605 2138 515.44 636.72 412690  3157.60
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Fr-E S 783.94 309.23 2405 2215 4548 621.56 3643.74 3145.79
HE-F 726.77 300.30 2305 2183 424.48 591.24 3456.25 3074.54
I IT-5 5 487.92 203.77 2205 1901 363.84 515.44 3056.76  2620.21

3.3 WA RICAHGBIR

3 BT LA IE T8 RS S AN YR AN 0 N EE 1000 JO/ARFE AL S RAN AL . F R Rk
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INEIEED . BEAL, B @ S A (17.4~18.4 1270) BEm T HAEE (2.2~821270),
NAET IR, BRI R, WIR-75 5o Al AR B TE T B A o

T3, R 6Dl T K@EETETHMNEE R DUA RN E SR I L # MW BUR 1R Y o
AR A . STAMETE SAHLG, TEDUA #MWEECR S, JUAMEIE A S B AT BT T, M 52.267
2. 7CR% % 51.891 1470, BB AN BUR X T BRI 2 BRACR A 201 BN EE 2 oA S,
WS-8 5 AN PE-T5 By N I8 TE 4L ARG B R %, 237l N 17.545 {2700 8.104 fZGks=
17.223 12 70H1 7.969 1470 HR-BAVEIE R FIFAME TG S T A2 B mAs, A1t 0.466 27N
SR UE, TR SR A AE SR R R AR R, AR B AN, BRI s RN
AMIEAE, g )\ANIEE W 75 2 80 JU/ARAR A 530 JU/ARFEASE B ER IS S RE NI SR, M4 LNl
TE AL 2 SOSCAR WNILA FMIEBUR ) 51.891 AT — B FERZE 51.759 4470, TR SLAMYGSET AT AR
HANEBUR I 1.266 /TG A 1.229 1478

82000 m i o o= -1 184000
182000 '
72000 VR 5
S 180000 1o il
IR 62000 ] IR {I:HI~J ]
}'Q ..... R =19
e PN S O P O Tt e 178000 A 5
5 52000 N LA
TR i PR S PRy Sy i S S 176000 40 _ . — i
75 42000 g s
o 174000 2 1
2 = S
32000 ———————— 172000 ....... 23 }J__ iy
------ - == - -7
22000 170000 I &
0 100 200 300 400 500 600 700 800 9001000
BRER IS AN R CGTbRARD
3 BIEIEAEAFEAMIE IR T AR 2 AR
Fig.3 Social cost variation of each corridor under different subsidy intensities
6 KA AN FIFNIEBOR R+ 2 BRAS TR A
Table 6 Social cost evaluation for different subsidy policies across corridors
TERMU 155 5 BUA NI B RAAME B
HBIE A5 g A AN T (AR A 5 JEE e A
u/brf) Q1) (TT/ARAED e (TT/ARAED Uz
Dred-% 5 0 2.747 400 2.762 150 2.744
E-E 0 2.950 400 2.967 0 2.950
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WIK-5 & 0 17.545 400 17.223 450 17.217
TR -F & 0 2.382 400 2.387 200 2.378
PN -7 By 0 2.793 400 2.818 160 2.773
- & 0 8.104 400 7.969 530 7.952
Hr-HE 0 5.501 400 5.501 210 5.501
-7 By 0 5.654 400 5.671 80 5.653
57 -75 & 0 4.592 400 4.592 150 4.592
it 52.267 51.891 51.759

e R 3 WAL 23 PR B S PE BT IE BRI 5.28 JU/ARAE A BL, T LA T 9 P TR PR ES 3 AE 100 2 HL DA
e KR AR LEA [ W] s S A 530 e L, RISEANS Dy ERA ORI 530 Ju/AnAf ek is
e B I 5 P T 302 R A AN R T ) R A eI

4 &g

AW T I T4 2 AR AR 1 BS (N BOR AR AESE, B ab S AT GRERANT A, 128
A S B R AR FOANYD 5012 NIEFAT UGS &, EESL T “FMNIS 58 B s g5 i —+h 2 A
PR TR, BT AN BORE 80, I RE SR 2 A AR S AN O . L5 18
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(D F REENA RIS @EE W SSE AR, A urAE R RN BCR R fe Sl dt 2 A AL, 17
FEARAL 18] o EIA AH AN SR BE GO0, A5 55 T35 B P AN I8 I8 14 2 AR BT T B,
FUZKIEIE [P AL 2 8 B N TCANU 1 516 52.267 2 0F& B BEAMEECE K 51.891 2470, XRFIA
FNWECRALSEIL T R IR, R 73 @ 8 A AR MY FE BOTE R el /. AR BOR S HENE, B
A GBS T B2 T A S AT X AN L], BRI W RS 2 ER T TERA e 2=
AN 5 58, DLRRAR R @ 1 2 305 SR AT BUD R AR s [RIB, 0] 25 R A e A FEAMIS T L BRIF 51N
GUSFERINLS], S E I SEPRBUR BURNN 5 & FOAR S, B R IEIR 2, IS BUR B YR
RN T RIS AN ZE AN (352

(2) MR FTHE H AAN T A B 10 e U TR 5 e 0 S B L LA AN B AR A & A . BB —
oAk, T FE A5 H S0 B A NUTECR CAniiyR-75 5383 450 Jo/bnAf , TiEE- 1 SIEIE 530 Jo/AnAE,
-1 BB IEARNESE) . ERMANEBUOR T, JUANIEIE 14 2 8 A il ik — 0 A M BUR
51.891 {4 a2 51.759 {270, #MUEETAT MIRA HMEECER 1) 1.266 170K 2 1.229 1270, FERFEA
PEAGRN VIR (1) ] HRp 8 ST it , 70 75 ) 2 T ST 5 1) B A TR ML . s TR EEA Rz i 7 U5 B
I B TE BRI AR A S A 2 AR A, SR AN ARAE R s[RI, A] S R S BRI RV
i 7, RVFEIE NS AN 7 YIRS R i, 454 Sebrm AT N RO S50, I8 SRR
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