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Abstract

This study takes the transaction volume of rural e-commerce in China as its research object. Based
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on statistical data from 2016 to 2022, the grey prediction model GM(1,1) is employed to forecast
development trends over the next decade. Empirical results demonstrate that the model achieves
first-grade precision (posteriori error ratio € = 0.28875, small error probability P = 1), predicting
that rural e-commerce transactions will exceed 6 trillion yuan by 2032, with an annual growth rate
of 15.6%. Considering the policy environment and industrial status quo, strategic recommenda-
tions are proposed including improving logistics networks, optimizing digital infrastructure, and
strengthening brand building of agricultural products. These recommendations offer strategic
guidance for advancing sustainable rural e-commerce development within the framework of rural
revitalization initiatives.
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1. SIE5xmEd

B HCE 2T A WIR L, AN FRS RO IR HE 2 BRI 2 SRR N DGk 5| . dEAEsk,
LR A FL R T S USSR R K AR O R A S R BE , #% 2024 ERT =R, A ERNMNEZESC
LB 1.7 J4476, IR 12.2% SR, AR H R it bR % e th s St s it v 55 . A A BBk, P0i
RORA L EZ B . A SCEI AR A RAI AL, R HT AR R R g, QDI & 235F
RIBFARER, Q4507 RS R ER R, LU 2 MR RIS T 1R A B i AT 78 5 50k
PROLEIR SR BEFURM, R T 2 BRI TR FKEERE KT X #E(2025) [1FEH, HLRTAMY
TIE I PRRE RN BOR BT R, it QDRI R, TR TR S RN K R
P N, 7R 2024 G4 B RN 2R SC HIG K 7.3%, AR EREHE LLHE K 16.3%, EPIE
T HLRE A R ARSI E . 5K 5KFH(2025) [2]5 1, HRTE SRR AR B FRRAS B AR,
Pk 7R EAT S Tl R 2 AR FE . RMEYE(2025) [3]iF— LR, WAl L4 s
B “HR + RN, HEsMEG AR R B R R, RGBS . B, “S5F
BARH” SHEAFER T G R A XI5, T SRR RO A P R R R .
FNE(2025) [A]MSCIERT AR, ZHERE R SARGL R G104 BB I B R SEDUON G 2, HooS
LB PN (A 5B ) LB RSN (AN IR 55 ) 3 T 1) oAy S8 2 5 o LML e T i s a9
KAFARAE, AN 77 B AL B (an 35 IB R ) Fiat 2 SRR B (At RisE & 1E), BRURMN K1 2
A& H TR AT RS R JEANAFAE TS Z BRI 3R . RAE. 45 11(2025) [S]4EH, M R A TG 9 AE 3 1A
B GAEMSE RN EES NS, HARICY: REREFHERRE. SRR IRES, FECRM™BArEL
FREEAR: TR ESREREE RS, W RE G B, 5o RA X F Y 2 o8, A5k
WA R, FEAELR” RIEREREAT. . KKI1(2024) [6]5 miEE(2024) [713%510, P
A ZR AN 4 ) 4 AR AT L e R R R R AR 0 1) R S e X S A R . I RME 22, Iz KA
ARZ, S8 “Bfa— AR HERE . oAb, B EEOR R RAE RS . RKEHE 2 ) EAR A H R
RIS, BRI T Tk HEfA RE 7). WFFC RN, ARA HR R R RILE W DI ARE T —2k
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SR T o X R it 5t 56 9 Y Bt B 70 S T A T e S X 52 PR T I % R e R AN A T
BANRT S o RUE B R BORK ISR, ARy 7 A7 A2 WA BRI 7 SEASBIGL #5381 W (R AS A2 55 1)
A, HIES T BORRCR . 18 55(2025) [BEE B AT £ MIBEAR M BT S H AL A ENLER, AT
A AN T ST IR M B A R N, AU AR B 55 . Fi e (At i
PRAMAME A AR T N R SRR G R RN A7 R S B A R I R o X, — iR g
T LR SRR R R, RAE. 22 T1(2025) BRI HE AT T —2 = “BUFN5I S + Ak E
T+ KRZ5” M FENUH, 528 B RIS SRSCRRBOR, SR i B SR, sRe
BIBWIE AR MR CHEWR + XN S, ST AR ECERCR . i, LAREE 5
BHRN” BRI EAR LREAA, FRKIT 4S8 SRR R T 758 4 7. e (2025)
[BIEUCINRIE BALEE e, HESh 5G WK S HARAE BB B, B RE R h IR, AR RA - [RII
AR SRR, i R T S e RN AR ER 2, W SR IR 2 4. i ii(2024) [7]055 1 &
INSEHT BEARBOR B, A ALY & S THA4™ Bt &, Jf @ ar B i iy ELRR 253t . £ 75 57(2025) [8]
& i EAR SR B AL, S5 SR R TR s el AR L BRI, B AR R R R B R T
Do BFHAUNA S BRI 3e ). fED. SKIKIT(2024) [6]4 M “& - 2 - A7
=R, )R REIR B AL . BOR R T TN OARAS T L A BE B SR A RN,
BB R St 2 EAZ RN AR, W, TSRS “—al —B 7 S E RS,
RESTRE T . AT B E TR EEAEN RIS bR G & 2 MRS 0, H
RIS T I A A VRIS AR £ AR SRT, ASCEL GM(L ) BERDY TH, 6 3 A B 1R
S5 A Gy WUAAT I, 455 T A5 R AR e PR R SRR AR, DAION 2 MR S T A AR LR WF 7T 5 58
BRAR LB IR SR
2. MEFESHE

FGETIN 7 A0 2k 01 )9 52 BR T8 IR SRR ARIMA BERLRR KREACSCHE, A e sl Uk . A
2T, GMQ )RR EE 2N sl sa e REALIE, &M T/ AT (KR 2, 1982) [9]. GM(1,1)1 i
B BN A R (1-AGO) Kt SR 46 3 51l H 4 y SR B A P 41, N AR C il o3 o R RO H 1 3 554 45 0
AR s2 B 2 M R N, R R BON R I BAFE —E A ENE . KO RGP (Grey System
Theory) /& — &l T AL B BEAE 4. Bl A R BAEANHE LR RGH L. KO IHE T hE
i RO AT AU /MEA K, TR 3, RER Xt iRl REAT B A AT, R X AR A JE A S i
PEAMUE BT 2B T 45 R B BRI, etk 5@ B ird RN ERBUN . #Hok
SCRHUGM(L, )R RS AT AR A FL 77 552 5 BT

@ BEA PR o TR 552 5B AR5 X, WIRATA 3 2 50l 5 71

X(O)=[X(°)(1),X(°)(2),X(U)(B),---,X(O)(n)}

St L 31 4 R 1 2 B0 A4 B 91
X =|:X(1)(1),X(l)(z),...'x(l)(n)} ,
JEE XD (k)= 3 XO (m) (k=12,--.n)

WHEE SR T of A A L T 1 2558 5 4 2016~2022 4 (l4E RS s, 45 B ILE 1.
@ 4 7Y g X W [y AR5 A T A

7O =[z(1)(2), 29 (3),--, 2% (n)]
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Table 1. Cumulative data of rural e-commerce transaction volume
F= 1 REBETRSKITREMEIE

EA 2016 2017 2018 2019 2020 2021 2022
e 1 2 3 4 5 6 7
X© 8945 12448.8 13679.4 17082.8 17945.9 20,500 21012.5
X 8945 21393.8 35073.2 52,156 70101.9 90601.9 111614.4
WEMAEN B, f=(ab) . @R FERM, B3 f=(ab) =(BBT) BTY, S
_70 (2) 1 x© (2)
1 0
B= 2 ) (3) l , Y= X )‘(3)

B Y 73 ) gty 3 A REL R A [

I B R i 81 3 SEAE A A 0 7 AR R (A T ) - —+ax =b (BHLIiTE)

A3 GM(L, L) fFEAS A Eatsl 73 7 RE AT AR [W o RS2 310 A -
b b

ﬂnk+n=(x®(®——)€“+—(k=LZ“*W

a a
b

XY (0)=x1), A )Z(l)(k+l):(x(o) (1)_§Je_ak /0
HUTatE X O, 0 S e 8 TR A

GM(1,1) A s B

1) FRERL

w2 q(k)=x(k)- X (k)
k)

O (k)y_ x©
xlOO%—X (k) X (k)><100%
X (k) X (k)

SIS AR R g(avg):ili|g(k)|

—Lk=2
FiFE: p°=(1-£(avg))x100%
2) JaRERL
a) TR SR e

)
HIRHEZ: 2(k)= ?
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b) THERAS R A AR 22

) HHEITELL

d) TFE/NMRZERR
p=P(|a® (k)-A"| <0.67455,)

4 Cyr HC<Coltf, MR ZLIL AR . CoHL 0.35. 0.5, 0.65 it W AL 73 51 9L
B R ERE . HER pp >0, 2 p>py I, FREAUDY/NEZEMR SRR, p A 0.95. 0.8, 0.7 it

XN N Ak RISR A% -
3. IRBGREHM
AP _E R S FEAS 21 r AR Hi 7 78 55 5 5 U T AH L 510 0
XO(k+1)= ( x©(1) —gj e +g =117309.12¢7 1% _108364.12
v R A FL T 4550 5 AU K50 1 510 X ) B A8«
X0 (k+1)= X" (k+1)- XY (k) =117309.12¢ 1% (1- e ****)

RN 2.

HHE AT, 2R i R A 1, %R ¢ = 0.28875 < 0.35 , il LLZAE Ry 7 2 Eb B . p=1>0.95,

It CLZAE R N DR ZE M AR AU o AR RS L By, AT AT TR AT T

Table 2. GM(1,1) model test table of rural e-commerce transaction volume

= 2. GM(L)RBRMBEFRSZX ST R

s F JRAR1E T e bz
1 2016 8945.00 8945.00 0.00
2 2017 12448.80 12960.88 -512.08
3 2018 13679.40 14392.29 ~712.89
4 2019 17082.80 15981.78 1101.02
5 2020 17945.90 17746.82 199.08
6 2021 20500.00 19706.79 793.21

2022 21012.50 21883.22 -870.72

HAR R 72
0.0000
0.0411
0.0521
0.0645
0.0111
0.0387
0.0414

H 2023~2032 F AR BT H T 76 5528 2 AT GM(L, 1) i Fiil &5 SR L 2% 3.
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Table 3. GM(1,1) model prediction table of rural e-commerce transaction volume
= 3. GM(1, 1)1 BV R #T . FH 5532 5 B iUl 3R

Fo T fE A T A
2023 24300.01 2028 41028.27
2024 26983.72 2029 45559.45
2025 29963.82 2030 50591.07
2026 33273.04 2031 56178.37
2027 36947.74 2032 62382.75

M 2023 FF| 2032 4, KA HETFRESLHHEM BRI KGR WA 1. FNMEM 2023 F 1)
24300.01 fZ.7aHK ) 2032 4 62382.75 1470, Won tHARR HLRT 1737 138 D FUR 2 10] . AEII K4
N 15.6%. LA HLF R 5528 D BHER KNG K, RN B ps 3% BoA B g ) R )
RIEA ] X —Has 5 E KBRS R RN 48 52 35 LS SRS i R ot DA o<, it —
A BT TN, P DR IR FL RS A8 S 3G AR S, T A R I —E I B . 40, 2023~2025
CEHATR], 22 5 B K A 5, X AT ISR 21 R R 4 R R A0 L B AT P R 1AL it P P e A G
ME]T 2026~2032 4F, KA EA PG, HRRRFFER SR, RN B TT57ES DIy r R
HIK G, KiEDHNFRE KRB .

a0t GM(LY) SRR FEHE BTN

—— FRNME 623¢2.75

3l

Fm

2 1 1 1 1 1 1 1 1
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F6

Figure 1. GM(1,1) model forecast of rural e-commerce transaction volume

Bl 1. GM(Q,D)RBUR AR F R 532 S EA TN

4. BFRREREE

FeF GM(L, 1) B AL T &5 RANEHE 70 Hr, W] LIS DU R S8 RN R A h B RR4E,
AN HLR AZ 2 WA B G, S H AR LR T3 ) BRI U A R e 3 ] o 3K — e 3 5 [ R BUR AR S FF
AT A 24 1) 5 3 LS B P RS N UTRE VIS BRSO R RIS )y [E R BUR SR 21
AN A RN EE AR, B @RS ST 5 BB . B B RO s IR SE S
SRS ST, A RIS AE T80 RE,  BE— R R 8 0 B BORHES (AW 5G il iT
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i Bt P SN G, — T TR THA BER B R, PRAFAE SR dh 1 i PR S IS R D 1R 5
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