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Abstract

In recent years, the prosperity of e-commerce has played an important role in the development of
China’s rural economy and the improvement of rural residents’ well-being, providing new pers-
pectives and paths for solving China’s “Three Rural Issues”. E-commerce is also considered an ef-
fective channel for poverty alleviation in rural China. While many studies have examined the con-
tribution of e-commerce to rural economic development, there is a lack of empirical evidence on
the effects of e-commerce on rural poverty alleviation. This study uses provincial panel data from
2014~2022 to assess the efficiency of e-commerce for poverty alleviation in 21 provincial admin-
istrative regions in China by applying the super-efficiency SBM model and the Global Malmquist-
Luenberger (GML) index. The findings show that 1) The overall performance of static e-commerce
poverty alleviation efficiency is inefficient, and there is still much room for improvement. 2)
E-commerce poverty alleviation has high growth potential, and technical efficiency is a key factor
in improving efficiency. 3) The total factor e-commerce poverty alleviation productivity changes
are similar to the technological progress index, changes in technical efficiency are not synchro-
nised with technological change, and higher total factor productivity indices were often accompa-
nied by lower technical efficiency change and vice versa. 4) Regional differences in the efficiency
of e-commerce poverty alleviation are significant, with 13 provincial administrative regions (52.4%)
showing an increase in total factor productivity; the remaining eight provincial administrative re-
gions show a decrease in the total factor productivity index, and all of them belong to the Western
region except for Shanxi in the Central region of China.
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DOI: 10.12677/ecl.2024.133508 4159 HLF 7 55 Ve


https://doi.org/10.12677/ecl.2024.133508
http://creativecommons.org/licenses/by/4.0/

i

XF

PR X AT T W 25 TR AL, G P PR S AR BT AR I Ja . LR T AA IO BE =« HOR 9% )5 55 ) AU L2
2 7 RIS RCR . O TR0 KA R AR IR, BRI B R R TRITINRCR, TR
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KRERD, XA AR A AHURAG . L7 78 55 A P R RS AN AE ™ 3 Z IR AR 4L, DAL B
THEMARN AT R BARTE, BERSTHERLR A > il 3530, g =FIe (5], &
FEIE ERWE) . BB 2R IRE, 5T R XA RSSO b (R 37 B AT B ) A A AR
2], MR G5 ke, BRSO HERI A At 2 R eI Fsh 1. HAl, 8 B 75 55 8 L%
SRR M SRR A R, FR A EH O RINE S G WA B SR AR R AT
PRI BRI . WA T < RN A 32 P AR R AR DEA BEARLRIEE A s R IX R X 36 M ELTT
HL R R TR BEAT I L, I 6] 23 (B R AL A Wi R R AR OGRS [6]; SRR SEAN B L1128 FIE I Feder £
TR AV AL 5 70 M AT S0 17 v Bl 4 358 P PR K S 20803 43 SO AT ] 45 RO [ 22 T 97 1 [ 7] BUA L AR AT
RICHRZ R T RS M (ERINLEE . RPN ST H[5] [8] [9], 2T 4 EALA A H R RS RCRITAl
WSRO, ASCAEBT W FUEA b, LA 48 9 XS i R R STRCRAE AR e 5, 18 ]
AR SBM HAUAT GML FaHoe i [ 21 A48 JUATEUX B PRI RCR BEAT I, IRt — 2D o M 3R
FEL TR B B 1) DX 3 22 S MR AR AR R S R 22, DAY g v [ L T PR 8 2 3 R0 B ) v 288 AT 3R I SO A
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2. MRFGF*
2.1. #BWYZE SBM {&H

Hedi 40,48 73 47 (Data Envelopment Analysis) 7% DEA, JEiz %2, &R 2 FHOR A 528 XA 5T 1)
— /N4, B H A, Charnes, W. W. Cooper Al E. Rhodes T+ 1978 4E P44 612 i A T34 AH 5] 355 1)
T (R ARG 25 A it 20 B B8 ¥R [10]. DEA JHiETERZ AR CAB R ZisH, Flinsisith. &
FFRGI . HARBIHT . SR 550 HrEE . i SBM AR5 B HE 45 5 b £ R IR A 2 AN P S BT L
AN L, HRRMAARN), ToFEXX LG R TTHATIR B X 5y, AMASCIEH Tone 4 H B8
SBM BifY, BAk4nF[11].
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A AR R EE SBM A B8 FH SR ) FE R R T 0, R XAE A T AR I B AT AR T T
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BB IATETHE Malmquist 85U S5 12 [F— 2 R amE, E20E BT EAARHS A
HIRTI, EC RRFIAREAR L
Et+1(Xt+1’ yt+1)
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W, XA E LT DU e =38 2 BEAVE AR AR B EL, i R Sk 72 FE 4% 4k (Best Practice Gap Change, BPC):
() () E () By

BPC, = = (5)
9 = (Xl,yt)/El(Xl’yl) EHl(XHl,yHl) EY (Xt’yt)
R, Malmaquist F8E0RT LLo il N8R AR AT AR AR AL
t+l Sttt E* (XHl’ yHl)
TszMg(X ,y ,X,y)=w
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Et(xt7yt) Et+1(xt+1’yt+1) E¢ (Xt,yt)
#r GML $EEUE(BHE TFP. EC Al BPC H8E0) KT 1. &+ L FVNF 1, - AUt CRE R . LA
by TR
3. {EtRiE R S HEEIR
FEL P TR T RO P P Rk B VR R AR BE, I T RS RS A 2 BRI K I E R KA. 2B
HI P ER ST RI IR R T [9] [13], AN [FIERFTBUR B LR IAE B3 R 1 XN RSB AR i AP 2 R s, 5N

PRI RMTT TR, B, BRSO U R A rT 3R A, 2k 7 NS X A 7 B DA S AR A AN
BT S B NS AT SRRSO 7 i dE b, ARSSEURRIE T (P ESEH %) (2015~2023 £F). A S3IX
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PARAHRIAE . RSl DR R g 0 DY AN 77 T 27 6 1 8 PR RS ER 2 AR L
22 VAL TR 5 JEBm R mTSRAG 1, M 1 RIE A IR RCRIE I e dr ik R, 03k 1 fos. %X
PEFEAESE Dy 2014~2022 48, SRR 21 MESUTBUX (BIEE . BI6 XA ERET) AW 0 R BT R
R, B A G OV AN BIR A b st REE. Bl V0I5, WL, Mg, &R, )™
VUV ES i SeE) AL SONIF Y ZiiT
Table 1. Indicator system for assessing the efficiency of e-commerce in poverty alleviation
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4. SEESTHR
4.1, BTFBYER SBM KB R A MRS

TR SBM RS, RIAEAY(1), FIH MATLAB R2020a %%} 21 & HATEUX 2014~2022 41
FRAS R ER TR AT I, AR SR EHR R BRI B T8 20 R 2 TR H L T4,
2014 R E 21 ANMERATEUX I EA R HRTT BRI 0.701, 2022 45 FFHE] 0.750;5 AR VE(E TR
2017 4:(0.823), 1A% ARISH| DEA AL, R E BRI TAEVIE IR RSO E . L 21 MESRAT
BUX TR R B BORRCR LUK I, Bbr 2 s, SR b. Bedb. b, B, ZRUE
T IAE 2021 SE 2BUKIE N R, A6, SEIN. S09RE. Y9G 2. DU A e BRI B AR S,
LR T A A B AR S DX At 9 R DA R P X B, X PO KR BT R T 2 A
K, R BHFRE B R R LA OIS — Ok, IR R BOR BT A ZVE BRI S 8. VTSI 9
TN ARARFEA BUKF 12 A S RE T, RGO B e 7 S &5 kR, Mtk T
PERE CBON R, & A X ()5 STARAT . 2014~2022 4F H R Bk 3504 B 25 & B UK 148 247 L
XEELERFAEA 5 A3 8 N2 Ii], RV i 60%I1 48 HATEUX IR ST RCRIET

GESE 1B X I R FERFRIIN, 21 N ST EUX B S S ER AR E S I b
FHiG FBEIIARSS, {F 2020~2022 “EH B T KIRHIFES: . A XA, T3 IX iR IR B4 T HoAh b
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Table 2. Static e-commerce poverty alleviation efficiency in 21 provincial administrative regions of China during 2014~2022
= 2.2014~2022 P E 21 MERITHX BB EKREFHRSEE

WX BHATHIX F¥ HE4 2014 2015 2016 2017 2018 2019 2020 2021 2022
K HhiFg 0605 15 0517 0476 0588 0774 0.667 0551 0649 0.651 0.574
¥ e 0595 16 0531 0507 0590 0.696 0.699 0.687 0.677 0539 0.430
b wT 1.015 2 1.017 1.012 1.033 1023 1013 1010 1.014 1.012 1.000
b FHk 0634 14 0622 0478 0739 1.001 0592 0546 0728 0548 0.450
4t T 0536 20 0515 0457 0543 0592 0562 0543 0584 0.569  0.463
i 0.866 7 0.551 0498 1019 1020 1.020 1.017 0.670 1.002  1.000
HEE Wi 0750 10 0524 0.487 0621 0693 0781 0.630 1.003 1.004 1.007
A W] 0750 11  0.446 0525 0646 0657 0.744 0721 1.004 1.000 1.004
hig 7 0578 17 0485 0425 0486 0.697 0.620 0645 0592 0702 0.547
HEE T 0539 19 0446 0417 0491 0657 0534 0.604 0563 0573 0.566
i 174 0529 21 0515 0.458 0504 0600 0493 0473 0.622 0555 0.541
wmE AZE 1234
iR ] 0.884
S = 0.884

1 1325 1307 1341 1146 1.200 1.236 1.137 1139 1.277

3

4
i TE 0.876 5 1.014 0698 0.728 1029 1.007 0.730 0.890 0.789 1.001

6

8

9
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0.748 0679 1.011 1.040 0.785 0.704 1039 0.736 1.081
0.827 0585 0.606 0.836 1.007 1.008 1.013 0.737 1.048
1.027 0672 0692 0779 0859 0.713 0.698 1106 0.661
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Figure 1. Efficiency of e-commerce for poverty alleviation in four regions in 2014~2022
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Malmaquist $i8 Z0 AT DL 4F 433 X P 230 245 S e 3k ) R B 30 R i A4k i 34 il i MATLAB R2020a
AEXT 2014~2022 4F 21 ANEHAT X L R ATHNFE H R THAR B0 047 GML 2B 72 S48 550 SR 43 ik
75 ZIRH N PR 253 X84 P2 1) | R FR BT RCR 1) GMIL F8 50, DL BT M R R 3T 4 B AR P2 R s BB I o
2l 2 DU 2014~2022 SF 3% [ H R ER T R 19 GML $8 50 AR B I

L6l + 2mxarRmE R
HARBET AL (EC)
o HRESTAME BPO)
141
121
1.0/
08
0.61
G | 2014-2015 | 20152016 | 2016-2017 | 20172018 | 2018-2019 | 2019-2020 | 2020-2021 | 2021-2022 | F¥
TFP | 1.061 0.657 1182 1145 1185 1221 1329 1.508 1161
EC | 0899 1198 1203 0952 0.949 1151 0.994 0.947 1.036
BPC | 1176 0.566 0.997 1212 1245 1.086 1357 1624 1158

Figure 2. Changes in dynamic e-commerce poverty alleviation efficiency and its decomposition results from 2014 to 2022

2.2014~2022 FHIHE AR ANSHER AN BRERNWTH

AR 2, AR GML FREUE /31T 21 NE PATELX BRI ER T BN AR . NEERAEHE, 214
(PR R PR AT A LR AR R (TRP) A G K T 16.1%, 7EIX[F](0.657, 1.508) W& T KIEZa); LK M)
SR BONKR T 2015~2016 AMURTARTEIBL, 9 FRIBIAS R B JevE 5 1AR S, R TIESE] 1A R
R ED, R RAREIC. A GML fa 7 3%, 2014~2022 4 21 N8 BATEUX R HR 2T 1L
AREFFEHEC) AME LR A 3.6%, BRI IREE(BPC)IMEIGNE N 15.8%. FAAKE, BRI
7£(0.899, 1.203)[X [a] /MBI 5, {XAE 2015~2016. 2016~2017 i1 2019~2020 =AME B H AR RS HE
M 1. BB 21 NMEPATEX BAA R ER T E BKT, &5 TR, IS0 BN H 5 &
RE B Ry, (RFERHT TERBOEIT. M2, HARM BN PCRER T 2015~2016 Fl
2016~2017 AN BN AR B 1, W K(E 0.566 (2015~2016)32 T 4% 1.624 (2021~2022), £4:))
TRERTE, (HRE2IERE . X245 LR 78 AT B BRI S BT R B, AR
KR ESRTE, KRR I RCR IR T DTk B K . AR AR P R IR R R PR R I AR D S R A
ZER. BB AR FEFREUE T LRI, B A B R A PR R AR B I L S AR SR B L, X
RGP E R AR M L R B THEARM DI &, BRE L RE 24 = BoREED sg i,
AN GUER 7 20 A 7= 8 BT VR (R N

345 21 MERATIUX 2014 :.2022 4 LS RIS 3 9 4R S5 ) FEL R HR ST R0 P 1 GML k.
M 3 T & R AIA MR, I U ANEREATBIX AR AR R 1, Kl Wir
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Table 3. GML index scores of e-commerce poverty alleviation efficiency and its decomposition for each region in 2014,
2022 and on average for 9 years of the study period

5% 3.2014 £, 2022 FLARMAREE 9 FEMHNEXIBBEEHRAYE GML IEHERE S #E
Y1 2014~2015 2021~2022
BRATEL

H X X EEFE SORMCR BRED SEFRE FRNCR BRI eREE RN R
PRERARE AR AR E PRI R R U RIRE RS R

AR o] 1.101 0.904 1.127 1.061 0.955 1.111 1.522 0.797 1.910
biaed] 1.119 0.954 1.088 1.022 0.920 1.111 1.460 0.882 1.656

FRAF 1.110 0.929 1.108 1.041 0.938 1.111 1.491 0.839 1.783
ARk T 1.256 0.897 1.261 1.456 0.995 1.464 1.642 0.988 1.662
K 1.042 0.944 1.067 0.858 0.769 1.116 1.263 0.820 1.540

Mg 1.088 0.904 1.110 0.989 0.889 1.112 1.494 0.815 1.834
FAF 1.129 0.915 1.146 1.101 0.884 1.231 1.466 0.874 1.679
i 1l 75 0.953 0.933 0.943 0.987 0.889 1.110 1.490 0.974 1.530
7R 1.164 0.970 1.105 0.978 0.877 1.114 1.347 0.780 1.727

AN 1.189 0.994 1.096 1.308 1.177 1.111 1.554 1.004 1.548

S| 1.144 0.967 1.086 1.046 0.936 1.118 1.649 0.987 1.670

Wk 1.105 1.010 1.069 1.011 0.903 1.119 1.524 0.999 1.526

il 1.229 0.997 1.141 1.411 0.930 1.517 1.599 1.003 1.593

T 1.131 0.978 1.073 1.124 0.952 1.182 1.527 0.958 1.599
PEES AZEH 0.966 0.884 0.977 1.112 0.987 1.127 1.618 1.121 1.444
J 0.890 0.903 0.923 0.795 0.655 1.214 1.075 0.598 1.799

HK 1.075 0.943 1.074 0.997 0.891 1.119 1.096 0.584 1.877

o)1 1.081 0.958 1.032 1.119 1.008 1.110 1.409 0.851 1.656
5 0.936 0.986 0.873 0.684 0.707 0.968 1.981 1.422 1.393

PG| 1.012 1.020 0.933 1.635 1.391 1.175 1.556 0.992 1.568
it} 0.910 0.939 0.917 1.205 0.915 1.318 1.047 0.649 1.613
HM 0.847 0.891 0.935 0.525 0.480 1.092 1.605 0.881 1.822
Hilf 0.949 0.976 0.894 1.240 0.908 1.366 2.013 1.468 1.371
THE 0.931 0.964 0.895 0.834 0.688 1.212 1.721 1.269 1.356
iR 4] 0.960 0.946 0.945 1.015 0.863 1.170 1.512 0.984 1.590
4 [E Py 1.161 1.036 1.158 1.061 0.899 1.176 1.508 0.947 1.624

IR RIRH N 1.256, 1.229, A, I, dmem AR, SERILE K2 R
SR O A Y <S 1= F Y /N R O 3 DA NI N 2N 3N B AN 118 | AN 2+ SR 11 DA N 47 RN ¥/ 1 P
F 11 B GATEX, BIFE 21 DA BATEIX A 13 DMEFATBUX 2 E R A R APk I, L 52.4%.
HA 8 MEPATBUIX e B3 A7 AR ECE I P FEAAL,  BReh E AL va S5 T oa X, RS & h AT
WX PLRIZ 7 ANEBATBUX RS ERE, BARRERG TR S THAX, Hafc4 s
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IR R RN DR R TR, AT AL EAR Y IR B BoR D e Hoa i 1, Bid
WAL LR AT ML R 2B P AR BT AT B G B A I RCR AR R T i o X R WML R BT BE 132 =i
JER P, HE BRI SRR ES, HATPr Bl b G ReR B, (HR TR A R A
I ARR B R, IO T HE A J5 LA PR AR AE DR R R B o T T (A B 5 M) P AR ST e 3
PR, TRAh IR RRGIFRE I . NS TE. T, SN T EL BRI, TIEAHE 2%
R ARARECN B[R 52 2B BOR AT R BRI P RCR i R s A AT eI T WiE . I, &%
B W, RS L. BRI PO SRS AR 11 A BT EUX IR BERIEHI N T 1, HHECR
B AAREIEL 1, U E AT A R A R AR UG K G218 52 B BTG B M FH KPR I 4

5. &g

L7 55 2 L R R AN A 772 3 2 TR ) B B E R IRGE, S R BRI R B T DTk, IR
SRR RERT T E . INURIVE AL B R R T S e — T E G B AT 55 . ASCEIS I 5 TR 5%
RARE, FE TR k. A SCEHBACR SBM AR GML 5506 2014~2022 S [F 21 M4
FATBUX R TR AT T SHEE AL, It T HIXIZE R . BRI FELRWT: 1) HS BRI
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