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Abstract

Hebei, Shandong and Henan are all major industrial and agricultural provinces, with similarities in
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economy, politics and culture. The synergetic development of logistics in Hebei, Shandong, and He-
nan plays an important role in driving China’s economic growth. This paper selects panel data from
2014 to 2022, constructs input-output indicators, and uses the Super-Efficiency SBM model to cal-
culate the overall logistics super-efficiency value and subsystem super-efficiency values of Hebei,
Shandong, and Henan, and conducts a logistics synergy evaluation. The results show that the logis-
tics super-efficiency values of Shandong, Henan, and Hebei provinces are all less than 1, indicating
that the logistics resources of the three provinces have not been fully utilized, and the maximum
output with the minimum input has not been achieved; the logistics in Shandong and Henan prov-
inces has achieved a lower degree of synergy, indicating that the effect of 1 + 1 > 2 has not been
realized. The logistics of Shandong and Henan, Henan and Hebeli, and Shandong, Henan, and Hebei
have achieved a higher degree of synergy, which is conducive to the coordinated and sustainable
development of logistics resources and promotes the high-quality development of the logistics in-
dustry.
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FTERA W 28 R 2131

TP v 5] A FEAIE T I X380 DA I FE 5, B an S s oIS X [ 7], U3 [14] [15], A LA
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Table 1. Selection of input-output indicators for the calculation of logistics super-efficiency values
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TEVR R ITHEERC L, GFEWLAR W, Wby AR (LRGSRl b7 AN T R Gl
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L ZR VT R P ) R G 2 L AR A R PN T R G LRI W E RS A & LR AR AL A 1 R G ]
FA AL P F R G A e AR AE A R S8 LR E A E RS L AR RS b LZRIATE
WAL FEE AL AT R S

S [ L XKIB R EEVER OTVE (5], & W E R G IR SR AE N T 1 RG e /ME, R
A & W R RE N YRERCRER T T RN RME, (BN T T RENFIME, WER B E HE;
LR RGIVIRERCE R T T REMTIE, BN TTFRGENRKE, MERR SRR, &
PR RGP SR E R T RGN RKME, WIEBEEDFE.

2) XY o R PEAN 45
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Table 2. Original values of input-output indicators

2. MAFHIERRGHIE

F B Xi X2 X 7 2

2014 HIER 2192.729 175.386 259514.000 2326.250 8176.900
2014 N} 1391.700 108.767 249857.000 1613.970 7367.090
2014 Tk 2024.631 100.397 179200.000 2490.100 12968.800
2014 L ZR AT 3584.429 284.153 509371.000 3940.220 15543.990
2014 i ZR ek 3416.331 209.164 429057.000 4104.070 21145.700
2014 FCENEERGIE]A 3416.331 209.164 429057.000 4104.070 20335.890
2014 L ZR VAT FE VAT b 5609.060 384.550 688571.000 6430.320 28512.790
2015 1IER 2789.117 165.059 263447.000 2503.650 8334.150
2015 T 1876.360 83.004 250584.000 1809.390 7582.380
2015 b 2077.537 146.600 184553.000 2359.090 12024.940
2015 L ZR T e 4665.477 248.063 514031.000 4313.040 15916.530
2015 NIEREIE 4866.654 311.659 448000.000 4862.740 20359.090
2015 CINEERCIE| 3953.897 229.604 435137.000 4168.480 19607.320
2015 L ZR T ATk 6743.014 394.663 698584.000 6672.130 27941.470
2016 %R 2982.152 118.051 265720.000 2725.410 8795.520
2016 b 1954.490 132.907 267441.000 1938.060 7336.280
2016 b 2095.252 163.300 188431.000 2369.270 12339.250
2016 L 7R 4936.642 250.958 533161.000 4663.470 16131.800
2016 thZRm b 5077.404 281.351 454151.000 5094.680 21134.770
2016 INEEPIB] 4049.742 296.207 455872.000 4307.330 19675.530
2016 th ZR ] FE AT 7031.894 414.258 721592.000 7032.740 28471.050
2017 4R 3954.996 210.717 270590.200 3268.010 9622.250
2017 bR 2507.440 92.212 267805.000 2162.850 8165.540
2017 b 2135.450 174.300 191693.000 2497.880 13383.620
2017 Ly ZR 30T g 6462.436 302.929 538395.200 5430.860 17787.790
2017 IFRTIE 6090.446 385.017 462283.200 5765.890 23005.870
2017 AL 4642.890 266.512 459498.000 4660.730 21549.160
2017 Ll ARV AT Ak 8597.886 477.229 730088.200 7928.740 31171.410
2018 IES 3962.906 236.850 275642.000 3384.940 9959.880
2018 g 4062.053 162.224 268589.000 2834.060 8934.350
2018 Tk 2605.249 193.400 193252.000 2560.700 13876.710
2018 L ZR AT 8024.959 399.074 544231.000 6219.000 18894.230
2018 2R3 4k 6568.155 430.250 468894.000 5945.640 23836.590
2018 CNEERCIE]A 6667.302 355.624 461841.000 5394.760 22811.060
2018 L 2R VAT F VAT b 10630.208 592.474 737483.000 8779.700 32770.940
2019 1IER 4882.300 263.041 280325.000 3636.060 10076.310
2019 b 4257.031 112.376 269832.000 2970.410 9742.430
2019 Tk 2670.380 211.000 196983.000 2916.000 13568.300
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2019 LR R 9139.331 375.416 550157.000 6606.470 19818.740
2019 thZ= ik 7552.680 474.041 477308.000 6552.060 23644.610
2019 mEE L 6927.412 323.376 466815.000 5886.410 23310.730
2019 I ZR T TG 11809.712 586.416 747140.000 9522.470 33387.040
2020 % 4355.011 295.580 286814.000 3636.060 10340.630
2020 ] 4972.213 120.023 270271.000 57820.000 8690.520
2020 mdk 3076.278 227.300 204737.000 2890.600 13734.860
2020 I ZR TR 9327.224 415.603 557085.000 61456.060 19031.150
2020 IRk 7431.289 522.880 491551.000 6526.660 24075.490
2020 TR 8048.491 347.323 475008.000 60710.600 22425.380
2020 AR gL 12403.502 642.903 761822.000 64346.660 32766.010
2021 % 4215.651 317.394 288143.000 4167.000 12002.140
2021 E 5141.268 199.798 271570.000 3378.360 10439.880
2021 b 2408.726 241.200 207049.000 3104.000 15525.220
2021 =T F 9356.918 517.192 559713.000 7545.360 22442.020
2021 A=Ak 6624.376 558.594 495192.000 7271.000 27527.360
2021 WAL 7549.994 440.998 478619.000 6482.360 25965.100
2021 I ZR I gy Ak 11765.644 758.392 766762.000 10649.360 37967.240
2022 % 4380.061 3261382.000 291759.000 34269.000 14208.350
2022 R 5706.807 202.613 277482.000 3721.080 11755.580
2022 Ak 2630.329 243.700 209209.000 3013.300 15018.430
2022 IE ST 10086.868 3261584.613 569241.000 37990.080 25963.930
2022 IRk 7010.390 3261625.700 500968.000 37282.300 26774.010
2022 E AL 8337.136 446.313 486691.000 6734.380 26774.010
2022 (AR gL 12717.197 3261828.313 778450.000 41003.380 40982.360
Table 3. Logistics efficiency value
3. YIRMERE
G Lt ZR b)) b WZRFEE  ZREAE L i ZR T AL
2014 0.914 1.014 1.029 0.900 1.002 0.990 1.003
2015 0.887 1.014 0.962 0.889 0.923 0.953 0.966
2016 0.905 0.932 0.955 0.888 0.933 0.937 0.963
2017 0.850 0.953 0.962 0.874 0.923 0.948 1.000
2018 0.850 0.849 0.960 0.861 0.921 0.908 0.944
2019 0.832 0.885 0.945 0.866 0.900 0.928 0.970
2020 0.839 1.103 0.931 0.979 0.899 1.011 1.021
2021 0.864 0.848 1.004 0.868 0.991 0.959 1.006
2022 1.010 0.864 0.971 0.782 1.007 0.972 1.009
FHME 0.884 0.940 0.969 0.878 0.944 0.956 0.987
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Table 4. Collaborative evaluation of Shandong and Henan

4. WFRARIMEEN

. L1 ZR AT e R I DAY
Emax Emin Eavg E DN R
2014 1.014 0.914 0.964 0.900 NG
2015 1.014 0.887 0.951 0.889 AR )
2016 0.932 0.905 0.918 0.888 ENG!
2017 0.953 0.850 0.902 0.874 BACTE R
2018 0.850 0.849 0.850 0.861 e B I
2019 0.885 0.832 0.859 0.866 R
2020 1.103 0.839 0.971 0.979 B
2021 0.864 0.848 0.856 0.868 o B )
2022 1.010 0.864 0.937 0.782 A
I 0.958 0.865 0.912 0.879 BARFE B [
Table 5. Collaborative evaluation of Shandong and Hebei
2 5. WWERATAL I EEMN
AR AL B A
G
Emax Emin Eavg E DB ERGRA
2014 1.029 0.914 0.972 1.002 TR A
2015 0.962 0.887 0.925 0.923 BARFR B [
2016 0.955 0.905 0.930 0.933 Ly Ao
2017 0.962 0.850 0.906 0.923 B Y A
2018 0.960 0.850 0.905 0.921 B T )
2019 0.945 0.832 0.889 0.900 BRI
2020 0.931 0.839 0.885 0.899 B FR Y
2021 1.004 0.864 0.934 0.991 B R Y )
2022 1.010 0.971 0.990 1.007 B )
SEH 0.973 0.879 0.926 0.944 Bt hE

5. XA i EIFAN G R 547 R B3 SR

(—) XSRPpG T FE PP &5 R4

1) iRt BRI ARAF B 785 F H

M 2014 FF21 2022 FE LA, LR RS | TG R AR IAE 53 )8 0.884. 0.904 F1 0.969,
BIEAAIRE 1, X T =R P AR ), AR KIS T2 6] . —J7 1, W0im SR U B Al . 7
VR B i ¥ . A I BRIRRNSE T TAFE SRR RIS, Wit X v, S 800t B it N
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Table 6. Collaborative evaluation of Henan and Hebei

= 6. FARAALHEITEMN

. R AL Y F AN

Emax Emin Eavg E NB PRIV
2014 1.029 1.014 1.022 0.990 ENNG]
2015 1.014 0.962 0.988 0.953 ENYG
2016 0.955 0.932 0.944 0.937 BARFRE WA
2017 0.962 0.953 0.957 0.948 A I
2018 0.960 0.849 0.904 0.908 R A
2019 0.945 0.885 0.915 0.928 BRI
2020 1.103 0.931 1.017 1.011 BARFE BT [
2021 1.004 0.848 0.926 0.959 B T
2022 0.971 0.864 0.918 0.972 T B I
T3 0.994 0.915 0.955 0.956 R A

Table 7. Collaborative evaluation of Shandong, Henan, and Hebei

& 7. WHRARAALHEITEN

L 2RI B 9] G B R P A

Fp

Emax Emin Eavg E DNB T FIPER
2014 1.029 0.900 0.975 1.003 iR
2015 1.014 0.887 0.938 0.966 LEgEy o Ui
2016 0.955 0.888 0.925 0.963 i 5 3 [
2017 0.962 0.850 0.918 1.000 i B 3 [
2018 0.960 0.849 0.891 0.944 WA
2019 0.945 0.832 0.893 0.970 e S 1 I
2020 1.103 0.839 0.960 1.021 B TR
2021 1.004 0.848 0.922 1.006 i B 3 [
2022 1.010 0.782 0.934 1.009 B R A
T3 0.998 0.853 0.928 0.987 R A

RRE, I HSM SR 2, BN T IEE A, Y SR BOA SEI ASs/NFRON , BRI BRI
R, TR E RS IAILES, FHYRIRS eI T RE R, KT R, SEMR AL
ZIRSEAE AN, VHRNE, RORMEK. i, —SeHh XA R RS, B ekl AR, R
VIR . ARG Re I T0VE R T T K, ARSI . WidE — Wi 5 SR IE R BURPERIN I, i
AT R AL R IR, SRR IR . FE AN K, FUIR TR R R R

2) RV E 2RO ZE

Ll ZR 7] R BB iR A T B FR FE B R o AR K R 1L ARV v A8 B B AT B AN R, 3N T iRiE
HiAs, b 2023 4512 H 8 H, WA EEkE A 2L TURIZE . 2023 8 H 31 H, IWARE NREUT.
TR NRBURTE M 24T 22040, R8T a2 i B B AR 45 SO s s A 25 4R 4 F

DOI: 10.12677/5d.2025.151022 191 CIERE59/°4 2


https://doi.org/10.12677/sd.2025.151022

PR 3L

FERE RGO , &S B K. FETLRAM . g, WOl A 5 5
PREE, INRE TR bR B BRI LRI %, B R A bR A RN, HIL @GR RIA R . BT,
WA LU ARV R A S Tt LR EE, B TR A PRI RR P 2o R i, B e b R 3 7 A P D A o

WZRFAE UG b TR R R . BN IR A 28 2 i, L F s, (WARA S S, H
G SE-E UL, B3HA D K LURIREE B VI S E A LAk,  LinfEdE3smisk. KorH
Polkgs . ML S HERN RS RL. A DR AU, HEBNLH BN, T BHURC B e SR [F) B
CEYAR

AR VR AL TR SRR E P . RO AL S i R R b e, ML bbb, Mgk m s
b, FHEEZ R, TR IR E A B RA, JUHR AT, 2 MEE AT mek sk, ek,
Bh. TR A B PR K A5 L2 A I T SIS IAR SR A A B AL, ST AL B R LA

3) HEEBIRIEAR R G T B = AR A

2014 45, 2017 4. 2020 45, 2021 1 2022 FIHEEBIIEAE R FNFERICEERHR T 1, UM
SHZRAERED T 1+1+1>3 MFEEER. EREF A, F—, REHXARE. ZEBHX
AR [ e, SRR E AR S R R X E eI, BERAR ST, R SRR R
PRARH o PRI ) b B0 A A IAE VIR R B 15 KRB I X ALAR S, X PhHb BE AT B A6 75 123 X A
NS ) EE AR AL, TR TE X I P AR R R R, iR R R AR AR T R AR 2B
PSR E AN, HEBHIX PSR EE 2R, Sz MAZERRN TAME. i, WIbraNek. &
MR, ARG . AT AR A IR, WEE SN T, B Hls S U A . X
T Ml EAMA AR AR DI P SR ) L SRR A B i R T SR EE RS, iR P R R JE SR T T R M T 3%
(8] AHSPYIBRCRAE Y 0.987, ULHIYIIR J5 THE A gk koG Fn BT 25 1a]

(=) IR L ZR TR R LA IR T R R PR SRR

1) Inpeate sl 7 B 7+ 2%

TP SR ARAT BN R R ), 28—, e Y im UG BRI . AR A i R eE H AR AN T 5 7
REWPIRIEX, HRASHEERG, WIS TIHERA, & EMRRHERENERAE. W)
T A AR AT DL FAth A A AR RIS I, SIS IR IL AT 23 P e R AR IS B A . B
HES R AEAE RN IS o AR B A PIRAT I R SR SR AT B 77, G0rEG P 8 B Ak Ak
B, SEOLEWII s AR A S OB N s (S B3R5l EA AN, &0 R o HEaf 10
SRR . FHEREE vT LAER B 80T BRI IR S5 KP4, dE i ik i 58 K et $2 7=
BINETERE

2) InsRBUE A5 SCRE

N T B HARE RESEE R F R R, BUREE R A RIS S EIRRE . H—, HEEBRBEUNLFE
BRI R B bR 7R 0] AT Ab =48 2 8] 8012 [R) i) s 3 P IR R A PR K BRI, IR IR K
J&H R E S5, 51 S SR & B B AR A L R R e At el XORH s O, R T
WIERER, fEEPiialEr R KT, AR RS R ERANT 08, B, B
G EH R E R RIBUGE . IR BRI, S8 D BSCEE L RBOR, AN i A B 5 5
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