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Abstract

Against the backdrop of the strategy for common prosperity, enhancing agricultural product logistics
efficiency is a critical pathway to address the challenges of inefficient “small-farmer production-large-
market integration,” regional development imbalance, and ecological constraints in Gansu Province.
This study takes Gansu as its research object, constructing a DEA (Data Envelopment Analysis) frame-
work incorporating the BCC model and Malmquist index. Using panel data from 2019 to 2023, it eval-
uates logistics efficiency from input-output dimensions and proposes differentiated optimization
pathways based on efficiency characteristics. The research finds that the comprehensive technical ef-
ficiency (TE) of agricultural product logistics in Gansu exhibits a trajectory of “fluctuating improve-
ment-standardized optimization,” achieving Pareto optimality (TE = 1.00) in 2021 and 2023. The syn-
ergistic adaptation of technical efficiency and scale efficiency emerges as the core driving factor. The
Malmquist index reveals sustained growth in total factor productivity (TFP) under the dual effects of
technological progress and efficiency catch-up, with the TFP index reaching 1.15 during 2022~2023,
reflecting the significant extrapolation effect of smart logistics technologies on the production fron-
tier. Four optimization pathways are proposed: (1) Technological empowerment for small farmers to
connect with large markets, enhancing digital integration efficiency through intelligent preprocessing
centers, logistics information platforms, and cold chain alliances; (2) building a hub-radiating logistics
network to optimize cold chain facility distribution and strengthen coordination among three-level
nodes; (3) promoting green technological innovation and ecological cost management, including the
adoption of new-energy logistics, photovoltaic cold chain warehouses, and drone delivery; (4) estab-
lishing differentiated policy mechanisms to address regional disparities and ecological constraints
through stratified policies, “government-university-research-industry-application” collaboration, and
dynamic evaluation systems. This study provides a viable “technology-facility-policy” integrated para-
digm for the high-quality development of agricultural product logistics in ecologically vulnerable re-
gions of Northwest China, facilitating deep integration between logistics efficiency enhancement and
the goal of common prosperity.
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2.2.2. Malmquist & $1& 8
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Malmaquist 50T LIE— 2573 i N E AR 322 (Technical Progress Change, TC)FIH AR %45 1k (Technical
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EC #8803 ] LAHE— 25 0 RN I R R AR 1k 15 $k (Scale Efficiency Change, SEC) A4l R &k F AL 155
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EC =

EC =SEC xPEC
SEC — SEC(t):l(XHl’YHl)
So (X, Y,)
PEC — d(t)+l ( Xt+1lYt+1/V)
do (X, Ye/V)
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Mo ACrA TR RET (P ESHE%(2019~2023)) [7]. B gt R 8] (Hilt& Wik
BATHEH T [9]
3.1.3. iiBIRAAE
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WA RIS M, FEXT A S0 T A= S fabn ik R o Hr i 2Eah b, 508 DEA B TP fadrik
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Table 1. Evaluation index system for agricultural product logistics efficiency in Gansu Province

= 1 HRERTRIREETNIERE R

—ithbR & =] Hoffai LEEIA
BATEIR(AL A7 IR AN H(B) sk Ol BB A KL JIN
AT AL E B B (B2) A2 38 ST I [ 5 7 5 B A fe7t

A i {5 B B K 7KT(B3) R R VAR TN Y
AR REIRME B4 K-T(B4) BN BB 1 P AR AR A 2 s I 8
7 1R R(A2) AU B(CL) AR i AL A fe7t

i I N7 K F(C2) Y g IME S ML A B A2oelTT N

3.2. BB

3.2.1. BCC {#&&8I ok
JEiT DEAP 2.1 #44F, 1/ BBC BiALGHH & A& 7= Wi SR #4700, B W& 2 fioR:

Table 2. Evaluation results of agricultural product logistics efficiency in Gansu Province (2019~2023)

5% 2.2019~2023 FHR AR RIDRAMEITMER

Ay CEABIRRER(TE) AR R YR (PTE) FHA K (SE) FUAE AR IR 2
2019 0.85 0.90 0.94 IRS (i#:1#)
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Bk

2020 0.80 0.85 0.94 IRS (i)
2021 1.00 1.00 1.00 CRS (1)
2022 0.95 1.00 0.95 DRS (i)
2023 1.00 1.00 1.00 CRS (F7)

2019~2023 SFH N AR = LR G HARME 2 BTt - IAbrfiih” FEE: 2019~2020 4 [FIHA
TLAR B A A THEE HOR A, 2021 5 2023 FEARFEA I M 44 -5 Ha e TUARER A0 s B R E 8, 2022
57 R T A i P8 AR RS B A B TR et . Sl R SCR Ty T, 2019~2020 457 B AR FE A5 S AL R
FAL G LA -T2 0], 2022 AR FEAR AR T H R Sk dep: IUBERE |, 2019~2020 4 [RVA 7
FE SRS AV IR )y S35 3, 2022 4738 43 X I8 it AT J5) i N3, 2021 &5 2023 AR SR SR
TSR, MR IR S IR sk MG, 3] 2022 SELE MR JE S RN LR, IS R AR,
BILE H SRl A B AR O A R A P A ) A
3.2.2. Malmquist $E¥#EE 554

1 ] DEAP 2.1 %44 F Malmauist 8205 Hilt 4 2019~2023 4 5 4 [R] HARCEIE ST SIS0, 455
mn#E 3 fim.

Table 3. Analysis of Malmquist index of agricultural product logistics efficiency in Gansu Province (2019~2023)

5% 3.2019~2023 FH R A R MmIIRME Malmquist 158247

mp v EREEER e SEANERK SR
2019—2020 0.95 0.98 0.97 0.99 0.99
2020—2021 1.05 1.02 1.03 1.01 1.01
2021—2022 1.10 1.05 1.05 1.04 1.01
2022—2023 1.15 1.08 1.07 1.07 1.01

%:T DEA-BCC #5715 Malmquist $8%, X H 2 &= im0 sk sh K 2= /i Bon,  Hix
IR BN JJVR T AR 5 R SR (1 P A T TE S B AR R AME RS o S AR R BT 2 LAROM R fe Til
AFRHL . XHBEIVR SRS IS K& “ g7 O BRI OLAL, W 2021 AR 2023 FAlFA
RORIE 1.00, SR PG A R E S S AR TIAL BRI TR JE 45 25 2.5 /N AR A0 3R D) 52 S A =y i
B3, 2019~2020 VAT 7 i AR AL A IK ) SE 4, 2022 SEBE AR FF RS 2 3L SE iR A 0.95,
2023 X I B[R] N 28 B 5 SE [BI 3 1,000 B A E(TRP)IGK I “HOREIBHE - HARFEDR
7 B BCERHE, HIE KR T ROR S 5 AR IE I E, 2020~2021 4F TFP = 1.05 HH/NR 4L
FALKTEEHES) TEC 4271 2%, 2022~2023 4E TFP = 1.15 MR HTE AN . B BEIRYIIR 4= Ho AR G5
TC 2T+ 7%, S04 F BB KSR E R @B IE . [XIUZETH, 07 78 28 R A 1 R Ak AR M 5 K B
Ae TR SEI AR SR H [RIA AR, BeArgidid “ B dtfo o + B ANUBCIE” *h2oRKum sk, REHLIX
WRFEE S S R O SEI B AR IB T, 2023 4F = b TE 43 1.00 {HIRS #6454 7 . BURGE I > 2 20 283087
Be R i T U 4 T PEABLCER B T RO S U & RO, AR S L N RE Sk BRI LA R S
IR, AU “HARIREN B 00 £ S KR . BORIRBEIX P A R AL, Gk
AT X HRAE T T = IR .
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