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Abstract

This study examines the impact of rural e-commerce development on farmers’ income. Using panel
data from 27 provinces in China between 2014 and 2022, the study employs bidirectional fixed ef-
fects models and mediation effect models to empirically analyze the overall effect of rural e-com-
merce on farmers’ income, its impact on different sources of income, the mediating role of industrial
structure upgrading and non-agricultural employment, as well as regional and educational hetero-
geneity. The findings indicate that the development of rural e-commerce can significantly boost
farmers’ income, positively affecting wage income and net property income, while having a negative
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impact on net operating income; industrial structure upgrading and non-agricultural employment
play a mediating role in the promotion of farmers’ income by rural e-commerce; the effect of rural
e-commerce on farmers’ income is more pronounced in eastern regions and among highly educated
groups.
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1. 518

MIBEET R F) 2 MRS, R MR = R” w0, BnAR BRI 2R R A TAER A,
BT J7 B AR BRIB USR] RS R A EE R, 2014~2023 AEFRE KRR E BT SCRCRON
SEPREKRERA B IR [ TS, AR USRS . IR 2 IR\ ZRE KRG, 2023 SEFREN 2 5 1R
A SN LAy 2.389, HRIAE AL, 32 Em R ZIETIECR. B, (EdER RIFLEI. 46/
ZUGNZE BT T R E S R E AR 5 A IS At BE EBRMEARE AR, REREZF
IS R UK » 2023 4 [ R B N 48 R 40E 2.5 Jifeot, FILLIGK: 12.9%, [ 2014 E3 Kl 13 £5[2].
VT R R RN R AN B TR 45 B SRR R ., BT B A B A e R, 2022 ARV R AT AR
CEIAH] 7780 4, B aIRE 28 ANE A1 180 A1 HIMLAT L, LT 45 1R RS AR A 42 B 1A Bh A B
R R, ST S RMIRERE TR RAERE ). ST, 2R B R AR R
YR AL, 6 HE— D4k T R AR I ORT 0, IR r R R R R, B AT 2 AR
M HA ISR

R LR 5 AR BN 6 R 52 B ] N A2 v B i, H R OR 22 B5SCRAIE 52 1 AR A FRL R X6 AR BB I
B BRI SRR, A9 B TR AE LR PN T

— R FUAAT HL R A BRI K IEIE ,  AHOGHI TS50 M AR IE B — 5. — B H VAR HL R K
JR S AR RGN K 23 TEA G . E RN SR A REBOR R, FR/REIE f8 5242 m Ak RION 3],
PRI X BTN R AR 2, B TR 3T 4. SRR AL, A i s A SO SR 7E FL R R JR KPR
G RARFRFEAR M X BE W S [5]. 2=81(2019) [6]IA A AA HLF A R AN RO 3 I 2 il Bl N, HLREE
EIEIIRIG . B 7 2 sl A DR RIS 57 AN 2 X AR BT B T PR 385 U808 A AR [RD )
B, INNRF R R AR SR FIRE T AR RN AKCE, (BB RN FEREE7], Wtat
AEE. ZHEREE SR ERTHERA T E[8]. S, KA XIER B B MR E, H
FIZGER R EUL, SECRR KRR EEY RN Z BRI ZEIR[9]; R R b HU i R BRI USO8 (15
WAL FE . S FRA R AR E, AR MAERGE —INR. —J7H, A %#E AR AR
52 H Al LR R R R AR BN 38 N ) B LB AR [10], HL T 7 458 PR A B AN R AL St 2 R 4%
AT AIL A 2 (R AR A 1 DX AR M3 [11] 0 S — 5 THT, AR R RS S8 o 4 o L IR DR R | SRS R
SREL. PHREAE RA . B & Rl AR £ wholk 538 12 B R TR P Ul [12]-[14]

WA AR, B WNANEE BT RA B SR RIRNTF R TR NEF R, —EfRE
FBOE T RAFRIEERL, EEA R . DA I B AR H R A RN RE A R S AR RN, A SRR
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BEXH A RAS RN SRIRHEAT 2087, IR AT Fi B X A BRSNS ) 18 S A R AS e AR IR B S
T HLAT 5 4 55 SO AT [15] 0 AR SR SIETEAS: B4 A R 75 4 BRSNS SRR A i3 — 2 At
FUAKS oL PR A AN SN BRI BE MR RONE I ST ARAR b AE AT FL 78 82 i A RN S 2 v A
F, SBEEARAS FRTHEC 7 BT E, TR AR HE R 5 R RN B AR I K A SR 7T

2. Higth 5Rig

BT 55 — MR A s B A, R B R, PLR A HO ety SEBLRG T 2 (8] AU
(b5 ) RIAE L SAY o HL 1 55 R SR A T E B AXIAR[16], 6 /ME SR I8 [17], SIS
I [A) AN A (A 29 R AR5 S UL IE, BORY e ity 22 (B1[18], TR iy S 1] (R L SR TR [19], IR Bl 24 A 5
b FE[3] o AR GEIIAR ™ it B 45 T EHE I 26 T SR IR0, A S XIRRIR, B+ R LR & %GR,
FL T 22 RE N DR B 28 VRS P S 05, R AR T 7 4 [ X3 AT 20 EARAR, SE UM v i
13, FEAWEERE, §FREEMR, MmRIFR RN BTk, AR

BBE 1 AR LR R SR RE S ARAR A E AR BN TN

1555 T BN BR AR AR RAERA X (K38 S M 5638, HR IR R AR B HOR 2R i A AR A 1
XZifE o AR IR BRIRIR, AR 25T BT DA HC BRI A & M Rl BE, A A= 228 AR
BN FAAVGE AN TR PG R, et b T A R R i R T, ks 2K Tt . {5 B
BFALI R, MR X L SR [20], AHDG BRI SE R R R AR S L2 [21], 3D
BARIARZTEN ARG L DU RR S R R R A AR AR AR B AL #% o RIS AR I 1Ry A Feoxs
AT AR DT 7777 AW RTINS 57 50 75 N ER — ke, Atk A FAN R R [22], SRR R
IR A A 7 2278 BRI TR AR 3/, ARl A 7 3 Jledt o ZONE[ 23] ARSI AR, AR — ="kl &
K, TS, FEREE TR R T BRI ERITAE K. th TR RZE TR T2 WM T
A, PRk, SRIET 55— 2B PR SE K & 52 2R T sl N K BT faszma[24]. ik, A3
Feth:

e 2: AT R R R AR ML S5 (R R LSS R R RN

B FER W TR AR (K SRS ORISR SR T 88 sz il o, (EAN SR AR () 52 25 75 2 A1 77
FEZEFH[25]. HEMEHE M NRIR RN KIZ O NI R AR 2 —[26], BT ANIIRAZESR, ERANE
e e AR BRI WO RE A AE B i, AR IR IR B RE A2 BRI LI BRI R B Ak, T AR AR A2 05 1A
FAREST, EANTELIR R BRI 0R I th H A I EL RS 2, IR A R R e o iR [27]. Bk, fEm#EE
ACPIAR REE A, (5 BRI A 23 5 B 28] . T AR AR BN B (R EVE FH [29], AH
XA X T, W E AR BRI E AR, BRI X E T BOR . Mk R R
e, WEBRAULSIRLG G T TS, B AR AA —E R [30], Ft, N
FEIIRT X IBOR FEAS TG (45 L 70 95 A JR I 47 Ak 2 BEAE A HAA X [31], B0 P Bt X AR IR AN
APICE R R RRIZA . i, AT

BB 3 ARAS R A R AR BRSPS S A PR AT DX 52 80 7 4 PR o 2

3. WA
3.1 EHEE
AR ST 170 3] 5 ROMIAB A 7 A FL T S5 AR RN R &, BB AR D T

Inc;, =, +allntb“ T L A g 1)
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Horb,Incg NRREAR R, FORRAER AW SN s Inth, WO REA R, HI&AEFEN SR
XTI, — RIS HIRRE, GFERAREKF-(loan,, ). £5F K EAKF(Ingdp;, ). ML KI(city;,)
MBEKT(edu; ) o AEEI: o« o, ARREG  p R B RZ T M E RN 4 o 8] [ E
RRL, & FoRIRED. | RRE0, t Ronin i,
N T IRFCACKS L 5 A RSO 2 [8) T REAEAE BRI A I SRTE, A SR ™ 45k T2 (grad) . ARA AL
(f)fENrh A s, RAZBD AH DA IG 2 AFAE TP A RN o FEBEAEE LT A RO AR Y
grad; =7, + Ity + 7, X + 44+ A + &, )

fny, =B, + BIntby + B,C, + 1 + 4 + &, (3)

gradit\ fnltygqjﬁ/ﬁi; Yo ﬂgﬁﬁi&lﬁ; Y1~ Voo 131‘ ﬂz%*ﬁ%%i&; Xit‘ an'\j—‘/%ﬁuiéﬁ%u
Ah; HAl T AR B

3.2. $EFRIEEN

321 HRBRTE
WAL TS s AT A AN RN SERS A SRR A . ISR T, A
IR R TR . SE TN WP PN RS P N E B R AL &

322 EBTE
ARSORRAE BT BLAIE FE B¢ AT (K0 AT W TS, F 2 BT A SR BOM B (Into) (8% L il g &, LA
LRI P32 2% A8 AR AT F 7o A JRE AT o

323 FNTE

HT RS EABUE A0 59U & Bl & RE, St g Tt R B A EEEA . @ H ARG
N, BERECEMN, RshZFFK, BRI X ARG A R T R REAE O R AS 55 30 77 i AR AR
ERUVEERS, ok R AL A AR AR s S K B B s ORI [11], AT BE AR PR . AR S H A S
ffie:, VSRS R (grad) i B L A THR, grad = Sl IEINME T EEFL + B v gl
b ER2 + B =PI A 5 3y T T RIS, SRS RS =Rl A 5 b g R A
Hlk.
3.24. IBHITRE

SR JINASTH 3 AT AR AT B B R R AR BN IR G ), e 8 A B 5 U R R, AR S S IR DL G
SCHR PR s, AR EN DL IR & 1)DLSE SR AR SIS A4S GDP [ L E R &l R
7K-F(loan). 2) K &% A1 GDP KX (InGDP) i & 22 5t K e /Ko 3) H A KF-(edu) A& AW hA7E
RNBOE AN D HLERIR . 4) KT (city) & A D AN ERIR . BRI 4
RS WAE 1R,

Table 1. Descriptive statistics of the variables
1. TEFRMSET

BRLIR B ERFS B)E PRtk 72 He/MA IZIN[|

VNI NS LIS AN Inc 1.591 0.633 0.628 3.973
HFENE Intb 2.479 2.213 0 7.794
SRR KT loan 1.570 0.433 0.0018 2.774
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A1 GDP InGDP 10.66 1.626 2.330 12.16
WAL KT city 0.623 0.113 0.402 0.893
HE KT edu 0.0499 0.0129 0.0196 0.082
BUR I SRR J R Ingov 9.00 4,034 5.609 16.311
Rk fn 0.718 0.141 0.387 0.984
PN ZE 2R grad 3.240 0.214 2.715 3.830
TN Wi 0.719 0.503 0.176 2.497
ZE MR Oi 0.522 0.179 0.137 1.106
e ERECPN Pi 0.045 0.047 0.007 0.356
LS 2L RPN Ti 0.304 0.146 0.110 1.150
THRAR it 0.0225 0.0195 0.00875 0.135

3.3. HAEKIE

H 2014 EEZFGEHRITIA <A RS STION” ARB “ARA E RAIIZEN” . i ik
Hdls 425t —, ALK 2014~2022 SE3R[E 27 ASEAE 0 TOR GG BRI & X DLR PH5E . B g8
TR 5208 DU B SR B ™ EKI A1), BRI GR A HL R 0 A BRSO\ (IS S TT 0 BT e SR i Bl R Ut
THiE (hESGHFEE)  ChERMGHESE) T RAT TR AR (2022 thE#E EA TR &5
Iy SR EE P AV E A (E VR . statal6.1 AT HEAT AR5

4, SCIFSER
4.1. E R
4.1.1. WIAKELEA

AT FL R 5 A BN 6 ZR IR v [T 45 S L 22 2 Fsse QL) AR IO BB AS B, A LA A o i vt
A& BN HEAT R B B R 45 5, FIQ) NI T — RFIE 1A 85 1A S5 5. 5I(1)FIFIQR) 10 [ ) 45 %
B, A H e AR FS RN BB R OB AR IE 1, FLTE 1900K°F 52, SRk i i % R g
TE PR BN S8

Table 2. Benchmark regression results

2. FERYFLER

0 B
Intb 0.075™" 0.041™"
(0.019) (0.013)

city -5.900""
(0.658)

InGDP 0.523™*
(0.175)

loan 0.163"
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edu

(og/el

AMERRE
IR ] R4
N
adj. R?

1.405™
(0.047)
eyl
il
243
0.973

(0.076)
0.899
(2.928)
~0.706
(1.805)
5l
il
243
0.983

e S WO R AR R,

TEE. TR

L T R ORTE 10%. 5%, 1%7K T

i 2 g A ) AL O AR MO 52, RIS N2 GDP R BUR 2 N IE, RWILIX 250 K ek
TRENS W (AR RN R T o R /KT REONIE, 18 5%/K°1 22, BHTELSN(E 0EK-TRehs
BEA b M X R AR S oK, AT IR Rl BRI C B, 0 AR 28 B R R ANAR RIS AR i o
AN FT R AR G N R, AR AT AR A AT AR REORT SRR (520 = 50N
IEEAN R, SRR X HOH KPR TT o B KT 5 AR BRMONAZAE B 1) 5 &R 5 £E PR H(2013) [32]
SESAE BT TT IR B “ RS UMARAL L T R BOA A28 2 I AR B AL AT I E B, KRR R
Y5 ST AR I R R R, AEAPIRDUIF AN B 2GS o DR B AL KT AR RSN B 2R H0H

AE—ERRRE AT “ 8957 SRR RS .

4.1.2. WANIKERA

DNIRNIGLI AR KT R 36 AR BN R R i A2, AR SC AR5 SRR Ht 7o o AR RS RIS A SRR ) R

PABGHIERR e 1o TSR A1 3 P

Table 3. The impact of e-commerce on the different income sources of farmers

3. RN RERFEMIN RIS

: ° ° ‘
Wi Oi Pi Ti
Intb 0.043™ -0.019™ 0.007* 0.010
(0.011) (0.005) (0.003) (0.011)
P AR R Etil ] bl 2
G —0.348 0.910 0.415 -1.585"
(1.401) (0.793) (0.279) (0.880)
AMERLR i Eetdl kil el
LR ETR il i P il
N 243 243 243 243
adj. R2 0.983 0.981 0.958 0.890
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M 3 R A Y, FEYCNSE AL AT, AR HL R R KT (Into) % B3 PEHSCN 52 2 %5 0.043,
XFEE PRI IR R E08-0.019, —FIFE 190/ BB 2, BTN i A R Rt fE R
THPEONFIRE I, SR R E PRSI0 585 (3) 51 R AT R i A Jr X W 7 Mk 4 N S i
KON 0.007, £ S%IIKT R, BEHARKR R A A AT P PR NI In, W PR N B g
RN . A IONSE, R RIAKCTIE R —E REEIT, AT RE A IR AR 1 B b AT — S8 HL A PR 40 52
BN, AT TP PO o 4 3 B1)(4) AR L B R A RS M N i R R 250, vl e el T A6 A 1k
NI SR FBUR . MU R SRR G At T SRR R SO, T2 B2 BT W BOIR SRR
My, SR BAAREENERS], K RA S BB, B i A RIFCHER R . R
(ESEAIL AT

4.2. REMRE
N T B SRASORERY A] JH 45 R AR A PEAN T AS 5 1R I A 2, AR ST LR JUASJT AT R 56

421 BRBLRREE

I GINAKT HL RS A SR AT R BB JE — 0, R LB O O R A B EORT AT B, oA )
AR ARFFA A, [BURSER WK 4 FroR . 512 51(4)F, Br)a AR i 2T 5 SHsc -2 HY B3,
) (B)AHS HL R AR LAY R R B E Gt EAN RS, S T4l R AA —E iR fE v etk

Table 4. The lagging-core explanatory variable
# 4 HERUERRTE

h 1) Q? @ (@ @
Inc Wi Oi Pi Ti

Intbe-1 0.039™ 0.049™ -0.016™ 0.006" 0.0004
(0.014) (0.011) (0.006) (0.003) (0.012)

P A il Eastl il il Easl
it el 2.194 1.430 1.144 0.612" -0.849
(1.843) (1.358) (0.839) (0.242) (0.882)

ML | il | i ]
B )25 B i il | i Eik |
N 216 216 216 216 216
adj. R2 0.987 0.986 0.957 0.910 0.911

422 TERENTE

B S DN B A7 E R B T B Al T 22, AR AT 1948 B AR FE JS FEBT AT R UH . AAEE 5 1Ak
GERTTDAE Y, AT R R R ACE S EACFLS, F(1). F(2)FMF(4) AT BT R R AR NIE, R
7 R R A1) (3) AR A J L8 M VN IR 2 ) R B 3 S B, 6 9 (B) 6 A8 1 v RN TR ik T R AT 98 A I g
ARE, BN SHC—8, RN AR AR —E ik,
423 TATEX.

SR R RSP (R A AN M X AR B L% 50385 1) PR RS R SR TIC 22 Ut , DR 1T 4 T BRI PR AR BT | R 2235
ARA LR R R AE AR AR BRIBUS  [FT B, AR BN S 0 J5 A AN LR T 3 T SRS 2k — 259K, &g

RV
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Table 5. Variable tapering treatment
5. TEHELE

5t ) (2)_ (3_) (4_) (5_)
Inc Wi Oi Pi Ti
Intb_w 0.034™ 0.041™" -0.018™" 0.006™ 0.007
(0.014) (0.011) (0.005) (0.003) (0.010)
P AR Etil £kl Etil gkl |
H BT 1.295 0.847 -0.721 0.968™ -0.371
(1.594) (1.424) (0.930) (0.397) (0.802)
AMARRE ] il il il P
I [F1) 257 il il il il ]
N 243 243 243 243 243
adj. R? 0.983 0.981 0.959 0.909 0.905

RATHE R EIKT, R E AT REAPTE R ] R AR PRl . Rk, AR08 2 8(2019) [6] 794
5, S BERIRS b A G A ek N R R e lie R T B AR &, SR B B/ ik A B A A
HAT BEAEAE R Y AR R RO TR MR v R ) 8 S S 7 L X BRI RS BB AR R R e s i St 2 b, (5
BBARMR S Mol N T B s i 7 b X A5 B AN R R, SR AT HLIX B R 25 T AR R i
A —EIIRR, SHMLF R REAKE . R, MBS FRBAE LA 5 (5 SR M
N R R B 2R RN, 5 T HEARE Ik B AE AT -

WRiE#E 6 CAEERRKEIASRTUEE, ZRNEMEREE, R8BSR BRI ER R
B, K-PrkLM 4iit& p {55 0.000, FIALE 1%HI/KF a4 5, @it iR A 2465 . Stock-Yogo
55 T BAR BRI E 10%/K T _EHilE 48 M 16.38, K-P rk Wald F 4iit& 4 67.385, K-P rk Wald F 4iit&
KT ZIGFHE, LRI E B AN ML G H B 55 T R R EE %, @y TRARERR. 76
T I AR DGR I A A b, AT R R AR BN I REAE AT TE 1% 7K P 1 83 . DRI A SCR Al
REA—E TS

Table 6. Tool variable test
%= 6. TET=IE

. VFE—FE (2% —HrEx
AR
Intb Inc
Intb 0.183™
(0.30)
it 66.676"
(8.12)
AR 5 il Eixiil
K-P rk LM&tit=P{E 0.000
K-P rk Wald F&5it= 67.385
N 243 243
R? 0.862 0.918
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5. iE—H 5
5.1. PlEIELE

SRR T AKT R R SRS AR AN RN RIS AR AN AL, A2 BE 3R _E 45 & AT SCEg 0, 20931
CLPE ST AR A AR, 3 DR B AR R S A RIS TR T RN 45

R R s

Table 7. Results of industrial structure regression

7. g A EYAER

1) (2) 3)
Wi grad Wi
Intb 0.043"" 0.017"*" 0.038™
(0.011) (0.007) (0.011)
grad 0.314™"
(0.092)
Likielt -0.348 3.320™ -1.389
(1.401) (0.698) (1.384)
AR Fahil Eetil i
B [ 2 Eetil i P
N 243 243 243
adj. R? 0.981 0.937 0.982

BT AG T RN, AR LR A R AKX P b 5 K T (s 2 450 0.017, HLAE 191K 7 B8 %,
BIVAAS HL R A R REMBE B A B X P ML S5 A DAL o SR WTAKS i A R L P M B SE A, )34 B 22 B % 7
Ak, bR Ok ARSI, WA T3 IR, fedbR RIS, Rk 2

(SELI LAl

Table 8. Non-farm employment intermediary regression results

= 8. FERFA A EYALER

HE (1? (2) (3?
Oi fn Oi
Intb -0.019™ 0.012"*" -0.016™"
(0.005) (0.004) (0.005)
fn —0.298™
(0.084)
HH 0.910 —0.204 0.849
(0.793) (0.585) (0.775)
AR Fa ) P Eetil
B[R] 2808 Pt | Pt
N 243 243 243
adj. R 0.958 0.962 0.960
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4 8 M THE R, AR R SR ACT R AL I R Oy 0,012, HLAE 1%HKF &2, B
AT LR A SRR AR A N BRI IR TR 2 o REE ARV RSB I £ 5, 5730 0 R ARAOL R A 5%
%, KRS S5AWAF I AR D, B E TR RIR. B3 2 B E58IE.

5.2. RERMHE

5.2.1. AKFERRM

AL ST SRS AT AT A H AR R R RS S AR RO . B IR AAE A RN KR (1
BB, R R BN R AR E R . BN B =AM, R A B e, b
AR FL R R AR U Z TR BRI E ] . =N s AR R 0.1 (IRHRNFEEAR) . 0.5 (FRURNEEAA).
0.9 (R AT 14) .

Table 9. Income-quantile regression

F 9. WASMEEYT

(@ 2 (©))
Inc Inc Inc
A 0.1 0.5 0.9
Intb 0.015"" 0.043"" 0.029"*"
(0.003) (0.012) (0.005)
city -3.927" ~3.863"" —3.539""
(0.116) (0.535) (0.230)
edu 7.307" 3.298 3.785™"
(0.485) (2.231) (0.957)
INGDP 0.337™ 0.312" 0.326™"
(0.035) (0.160) (0.069)
loan -0.011 0.049 0.053™
(0.011) (0.049) (0.021)
Gig el 1.248" 1.549 1.283"
(0.389) (1.790) (0.768)
AL R Fshil Pt |
B 1) 280 Pl Pt |
N 243 243 243

w2 9 Fion, TERFEARZAEF, RATH R GAS RN KPS AR B FSON 820 RN 240 4 1 1) HL 35
3, 0.1, 0.5, 0.9 47 s 50 2 AR U 0.015. 0.043. 0.029, i B A A HL B 1) % F e e (e ik A E 1A,
LT R SRR R AR BB AR S 25087 B K

5.22. XiBRRY

BT % Hh FR AL B AN 5E K AR EAN R, AR HUR A SR AR RSO (52 ] BEAEAE 22 57, RIRZIIA
W HL P R AR B RIS LA, K8 TR A 7 il i HE B 7 8 400 7 9 2R s rh AT G 3 = Al X
LS AR BURF I B 35 /1 B AR AT 0 L R1E,  BRAGTF 45 R 10 Fios.
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Table 10. Analysis of the regional heterogeneity
= 10. XEFRMES

. I 5% BURIECSE $5 11
wH R i T %— i
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