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Can digital rural construction promote rural green development:
A configuration analysis based on county cases in Zhejiang Province

XU Xuchu, JIANG Gangdi, WU Bin™~
(School of Law, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: The construction of digital villages plays a vital role in modernizing agriculture and rural areas and facilitating the trans-
formation of rural development. Green development in rural areas is the future direction for the construction of a rural ecological
civilization. To achieve sustainable green ecological development in rural areas, determining whether digital village construction pro-
motes rural green development is crucial. Based on the county-level data from Zhejiang Province in 2020, this study used fuzzy set
qualitative comparative analysis, necessary condition analysis, and entropy weight-CRITIC-TOPSIS methods. It first established an
evaluation index system to measure the level of rural green development across counties, thereby quantifying their respective levels of

rural green development. Building upon this foundation, this study analyzed the complex relationship between digital village con-
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struction and rural green development from a configurational perspective. First, none of the antecedent conditions alone were suffi-
cient to guarantee high levels of rural green development. Second, four pathways leading to high levels of rural green development
were identified: infrastructure-driven ecological value transformation, efficiency improvement through green technology for green
production transition, data empowerment for ecological governance, and capital investment-driven ecological value conversion. Ac-
cording to these results, the construction of digital villages primarily requires the enhancement of the digital infrastructure. Based on
this, digital villages support green production through innovations and the popularization of green technologies brought about by the
digitalization of production processes, thereby transforming traditional production models, and achieve co-governance of the ecolo-
gical environment through collaboration among multiple stakeholders on an organizational basis. Promoting the realization of value
from ecological environments and products reshapes market value orientations as a driving force for green development transitions,
ultimately enhancing rural green development. Through advancements in digital infrastructure, production, and governance, the con-
struction of digital villages can facilitate the green transition of production models, enhance ecological management, and transform
ecological value creation, thereby improving rural green development. This comprehensive approach ensures that digital village con-
struction not only drives technological progress but also integrates sustainable practices into rural development, fostering balanced
and environmentally friendly growth. In conclusion, this study highlights the importance of integrating digital technology with green
development strategies in rural areas, emphasizing the potential of digital village construction as a catalyst for sustainable rural trans-
formation. This study provides valuable insights into how digital initiatives can be leveraged to promote green development in rural
settings, offering practical guidance for policymakers and practitioners.

Keywords: digital rural construction; rural green development; fuzzy set qualitative comparative analysis (fsQCA); necessary condi-

tion analysis (NCA); entropy weight-CRITIC-TOPSIS method
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Fig. 1 Analytical framework for digital village construction to promote rural green development
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Table 1 Evaluation index system for rural green development
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BB PN AN L EZ NN S|
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SEHAR AR R4 AR it Ttk AR T AR
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area
GOERHA LG AL ARG KA %
Green living Domestic sewage treatment rate (B41) (0.069) Rural domestic sewage treatment rate
echnology MR B T R H A TR
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Table 2 Instruction of the indexes for conditional variables based on configuration analysis

FIATER YR RR(BE) bR B A
Condition Secondary index (weight) Source of indicator data
2 AT AL (DRP) R HFPRIEC K F-(0.175) WA T S IR RS
Digitalization of rural Digitalization level of field planting (0.175) (2021)
production VAR B ALK T (0.175) Zhejiang Province Digital Rural

Digitalization level of facility cultivation (0.175) Development Report (2021)

FHORAEC LK F-(0.175)
Digitalization level of animal husbandry and breeding (0.175)

KSR AT A K T(0.175)
Digitalization level of aquaculture (0.175)
IR HIFED I B 22 438 9115 B ALK F-(0.075)
The level of information technology for quality and safety traceability in field planting (0.075)
BOEAR T M i 2 2B W ALK (0.075)
The level of information technology for quality and safety traceability in facility cultivation
industry (0.075)

BB IRHI R 2B WHE BALKT0.075)
The level of information technology for quality and safety traceability in animal husbandry
(0.075)

KSR B2 4 B AL KT (0.075)

The level of information technology for quality and safety traceability in aquaculture industry

(0.075)
2 FEHEL(DRM) AR il M 28 F B 1K DL(0.667)
Digitalizatior} of rural Online retail of agricultural products (0.667)
marketing [ 7 5 15 12.(0.333) Coverage of online merchants (0.333)
BB A A (DFI) HFACBUR B AZ(0.500)
Digital funding investment Per capita investment in digital government finance (0.500)

B S YEA NI I(0.500)

Per capita investment in digital social capital (0.500)

BT LR B (DIC) IR K A% 15(0.350)
Digital infrastructure Internet popularization (0.350)
construction %F@ﬁ#/\)ﬂ%%(olz%)

Household broadband entry situation (0.296)

Bl & A DL(0.354)
Mobile device access situation (0.354)

% R LEVE B AK(DRL) FL R IR 55 ot B 20,66 7)
Digitalization of rural life Construction status of E-commerce service stations (0.667)
KK S FABRHBL(0.333)
Future rural construction situation (0.333)
2 MR B 1L (DRG) NS S22 T 55 Ml 5511 = 45(0.250) ST S FHE$0(2020)
Digitalization of rural Number of real name Alipay users for government affairs business (0.250) County Digital Countryside
governance 2 BUFRBU AR T-£3 14 1(0.250) Index (2020)

The proportion of townships opening WeChat public service platforms (0.250)

JT N PETET 55 k55 P £5(0.250)
Number of DingTalk government service users per 10 000 people (0.250)

A AT IS R A (0.250)

‘Whether any administrative villages use Tencent’s Wecounty (0.250)

R 3 HERENMEREST

Table 3 Data calibration and descriptive statistics

REMIZEALUE Fuzzy set calibration iR SE 1T Descriptive statistics
Condition i o S, SEARR R/ME RRME I iz
Not affiliated at all ~ Intersection  Complete affiliation =~ Minimum  Maximum Mean Standard deviation

Digifl?ziﬁi)i:fgrirﬁgﬁction 0.365 0.304 0.272 0.401 0.598 0.505 0.032
Digiiﬁiﬁfﬁ%‘iﬁl(ggxgﬁng 49.296 30.832 19.944 0.182 0.410 0.313 0.062
Diﬁgﬁéﬁ%ﬁﬁégggm 707.414 230.457 94.857 1.103 58.149 33.334 16.890
Digitffféfs%fﬁ%i%gggction 32.682 27.575 25.185 3.092 20357.314  926.870 2680.744
Digitflitﬁﬁ)%fgzﬁ(g[gsggmnce 76.633 69.918 58.396 10.217 34.000 27.731 5.434
D%gﬁa%iéﬁﬁfgﬁg?ﬁ?e 2.333 2.000 1.667 32.529 96.812 66.599 13.729
RS OLIRAE 0.524 0.505 0.491 1.343 3.000 2.036 0.418

Rural green development level
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% 33%

R B — AR RN EAE 0 3] 0.1 Z I, W%
SAF I ORI A RO 2 B R A 1 R
(d) KT 0.1, H R FVESE R PSS 7m0 i 2 3%
I, D2 A 0 25 R B b B 5 Ak o R 5 X o3 M &
RPEAT HOBI L, 2 B U5 1 R (CR) AL 4% E R
(CE) WAt ik 7 il RS s 8 . ERR KR, 2
Bl O AP A o AR NCA XA Ze A 1 e
BRI EE R, B A AT N A& OF R BN (@) B9/ T
0.1, H PAEIK T 0.05, Ui W BIr A1 iy R 2% R34 AN 02 7
MW SR G R K Y e BEAS I (LRSS R ILA

SCHE TR B, BRE 1. B2 2, http://www.eco-
agri.ac.cn/article/doi/10.12357/cjea.20240372),

R G K 4t SR AT A SRS 36, AS St — 20 R
fsQCA J7 ik BEAT A ZRAF A b B BT o £sQCA 1Y
BT A R N G —, R 0.9 L i R,
R4 T SQCA BT 45 R, H45 R 5 NCA
25 R — 2, WA T 2 A 28 T vk o R i fE i £
g 00 5 K-SR T b B 25 A o 3k ] e 4 5t i &
Freg ok e B E 2%, 2 Z N R ILRE R, 9f3E
M — AR 5

R4 BEMEEMLLBRAN ((5QCA) HILEMSITER
Table 4 Necessity analysis of single factor by fuzzy set Qualitative Comparative Analysis (fSQCA)

SRS ORI

High level of green development in rural areas

IR

E2REIS= S uy i/ S

Non-high rural green development level

Antecedent element

—FPE Consistency

3% Coverage —3PE Consistency 7 35 & Coverage

S A P57k Digitalization of rural production 0.518
~% A P87k ~Digitalization of rural production 0.571
 ME R 54k Digitalization of rural marketing 0.559

~ 5 MBI ~Digitalization of rural marketing 0.557
B 423 A Digital funding investment 0.492
~RF A 4B A ~Digital funding investment 0.619

B AL FER X Digital infrastructure construction 0.550
~Rr b FRE E 5 ~Digital infrastructure construction 0.527
% FHAPEUT 1L Digitalization of rural governance 0.567
~ SRRk ~Digitalization of rural governance 0.541
S A 1 BUFAE Digitalization of rural life 0.563

~Z KA G HF 4k ~Digitalization of rural life 0.559

0.505 0.605 0.582
0.594 0.485 0.498
0.576 0.535 0.544
0.548 0.583 0.566
0.525 0.562 0.593
0.589 0.549 0.516
0.576 0.489 0.505
0.511 0.590 0.564
0.573 0.536 0.536
0.542 0.572 0.566
0.575 0.545 0.549
0.554 0.579 0.567

~FeRiZH8AE; ~ indicates logical non.

32 ABHW

% R BHEST R pE AR e R Y, A R A S R
geta KRS £ R E B gk KR AKE B ECF £ R
AR IAT T 0, TR X % B8 B0 & R dik
ST -
321 FESHBSREBERBKEFHATEE

TEFEAT A3 53 BT IR, 5840050 450 10 A 1 0 o Iz O
UER A A sQCA S AT i FE 1 S 0150 2 /0 S 2 )
B 75%, o R ERE R E R 1. R —3K
PR A 32 R 0.8, HER 2 fii 5 %1 (PRI) — 20 B (A
BB R 075, MeAh, 78 F oMo, T A B
FRIERT S W ER S W52 S A28 6% J& 07 TH
WG 18 S, U NI RO S R R SR
SR, KA T REDTER £ M Ak A R K. A
Sk — 25 I v ] i 5 TR 2 i S E R L, IX
I3 R O RN % 2 T

RKSIMTHSHIEER., NR—HEKE, #
=S M ekt kB FMASH S, 518 Hla,

Hib., H2. H3 il H4, Hla 5 H1b A9 .0 & A4 M TR,
R B S M A FRR LS 645 5 4 2674
o MR EKFRAS. TR 4 255785
SR e KRR IA ST G, (HAR 1 T H
[ 45 5, iX R & R AT & R 8 1Y) 45 WU it 22 [A]
FEAEE AN PME S B AAROY . 25— K8,
SR ERBTE . BRI £ R AR TR B
A% O AT, B AL BBl AR 3 SR
IR AE, BIORE X 28 2 2 i 24 O Sk sl AN (7 1k
UKl e RS, UR &M A B AE R
Wi 0 Z A A, OB X R LS iy 4 N BERBCR R A
PR RIOR S . B SR AT, o R AR B
FALILARE BB S PR BB FAAE A% O S AP AE,
HORR X IS 20 A A 44 S BN e 20 A A 3K Bl .
E IR PN LI G F At /NI G o f Y 1 B85
S b A T8 B AAE A% O S5 A TR, SO X 4]
AA 44 0 B2 G hir sh RN (B 5 5K 3

D) SE@P S RN EF LIRS . 7 Hla (951G
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Table 5

Configuration results of factors influencing green development in rural areas

2 Fsk R KT

1 & MR L KT

e High level of green development in rural areas Non-high rural green development level
Antecedent el t
fiecedent elemen Hla Hib H2 H3 H4 NHI NH2
TR
] [ ]
Digitalization of rural production . . ® ® .
S EHETE
Digitalization of rural marketing . ‘ ® ® ® ® ‘
HEE A IN
®
Digital funding investment ® ® ® ® . ®
EE® S0
®
Digital infrastructure construction . . . . ® ®
S RAIE L
Digitalization of rural governance o ® ‘ ® . ®
ERRERGE S
Digitalization of rural life . . ® ® . ® ®
—ZPE Consistency 0.893 0.902 0.886 0.907 0.882 0.898 0.837
JE LG 5 JE Raw coverage 0.116 0.171 0.080 0.080 0.059 0.087 0.065
ME—%1 55 & Unique coverage 0.021 0.073 0.051 0.023 0.032 0.065 0.050
SAE—3HE: Solution consistency 0.887 0.870
SR SR Solution coverage 0311 0137

@ i e QFRG DRI @FRBG AL, @R NGB, 2 AMFRILAETRE BT AR 3. @ indicates

existence of core condition; ® indicates absence of core condition; @ indicates existence of edge condition; @ indicates absence of edge condition; the blank

indicates that the condition can exist or be missing.

BN 0.116, 1R 0T LU RS 11.6% 1= & k4
0 R K- ZE i) o — 7 35 5 R 0.021, BEBH 2 2% 11
1 2 MG R RACE RO R BOZ A SR, A
H1b i J5 A 7 56 B0 0.171, PEIAZ 4 25 mT UM B 24
17.1% B 55 & K &k 0K K0, E— B3 E N
0.073, WL 24 7% B 5 & b &k 0 & J 7K 7 %2 X fig
POZAS R WAASIR LS ME R
BF AL SR HE R S R A TR B A% O S AR A,
I3 LA & R A PR RUT AL N £ ARG BRECT A o T 2 4
PRAETE, B AR 0 S B A %0 S B i A1 25 ]
PLFE S 7= A S M SR R R OK T . LR AR,
ERF O SRR O T, K81
Smb U, Bl A 2 ME B S M AETEBCE AR, RS
RSN E A

2) FARBCRA A PR A IR Sl A H2 (R
R R 0.080, XA 1T LA RE 8% M & M4kt
KI5 ME— 7 52 5 0.051, BRI 5% 195
SR ek ROKE RO REBOZ A S R . IS
fa i, DL S WA P BCE A AL O SR FETE, £ B
Bert . BB . AR R R e R
AN RO SR AR BT A B Al B Ty 0 % 2 A1
ENE RTINS Wi =R L Sd ) S O S
AT, XFF LUEF= I TRl ok E R I, 75T
S AR PSR BT AL BB S A AR T S b Y 2
K% SRR

3) KRR BE B A= A BOK B . 4175 H3 AR AR

BT R 0.080, 1Z 4175 1T LA BE 8% B & A4k (n
R R Z 451 i — 7 55 FE R 0.023, 1B 24 2.3% 1Y
B 2 M ak R K RO RE R SR . x4l
Afgh, LS B ET . Bor kR i R S
PR BT A B O SR, SR E R . AR
FAb . BT BN RO AR B LS T L
PR SRR R KT . IR R, a5k
FHEMN B A . 7 B T A AL A SR A
52 MIn AT &, AR £ M AR SR, RRIS 4
PAEZNE: SSV-d Y S O

4) G P RN (e 0R Bh . 413 Ha 1Y R bh
B E N 0.059, AT LURBEL 6% W5 £ R4t
% K- 2 1) ME— B 55 8 R 0.032, U2 3% 1Y)
ERTE U3ty S SUENEE I R (Y N R
Afgh, LS MAETRET . B A SR gt i R
FAHE SR RO FMAEAE, S WA B
S MBS R A BREUTF AL A% O S R R
ML TT DL 8 & e R K. b2k
B, 76 R R B S R T, PR S AT
55 & b AR T B A — R SR S BRI AN B AL,
Pk (0 R SR T 7
322 FESHIESREAXRBKENASKEZ

S TR PR AR FR MY, AR SR N 2 JE A S
AR S & KA S AT T i 5007 (%
5o 1) A== A BUHE AR WS I Y 41 AS NHL 2
N, VLS WA BB A 0 SR, SRR

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

614 AR RO 24k (R 3E3C) 2025

% 33%

B RTINS ik
&K, PR SN N G R AR, &A%
R KA o 2) B 4 B IR B AR TR AR R
HA NH2 oK, PLS RA B0 £ B8 8180
AL AR, AR B A O SR R B AL,
S R a5 K AN 5
33 WREMESH

BE BT T i X 2R A PR R T A
— R WA IS R Y, R, B o ARt AT RER 2
B AT S Mg kig. TSRy
S I B AT BEAFTE I J5 52 M, AR SOR &5 SR AR B
WIS AL BE, TR AL ST . 7R B IE A IS 2L
I Z T, S £ A AT DR A% o T SR AR A ARCR,
fifi 45 B3 2020—2021 4E 4% (0 & b & S8 BUH 34
EAE A ZE AR AR ™ [ AR s 4% 5 B A% 15
T4 AR TR RCR AU A S, W e B —
FE BB ONE o 1TTF SEE AR Ge 2 v S i i) 2 e
AR s A, B RE U P SO 1 — BT O, AT LA S e
25 HIT PR 25 A2 A 35K 3 WG FC R0 0 X 45 SR AR it 1Y) 5% e e
oA K

H 25 RACHAE 1 5 T R 25T (SQCA 43 #T,
B s stk BRI ESE SHAE
(Hla: DPR*DRM*~DFI*DIC*~DRG*DRL; H1b: ~DPR*
DRM*~DFI*DIC*DRG*DRL; H2: DPR*~DRM*DFI*~
DRG*~DRL; H3: ~DPR*~DRM*DIC*DRG*DRL; H4:
~DPR*~DRM*DFI*DIC*~DRG*DRL; “*”{{ % % %4
“H7), H£AS¥E TG — 8 0.8, PRI —3 1k
0.75 MY BIAA (B2 3)o BREALA H3 %L R 1F L AR
2o, AW AS SRR~ X T4E H3
M AE Ak, SR A O 55 2 R AR P B AR T
(AT G < E iR MR B A TR PO 3l B SEARRIE, B
WU Z51F & R A 30 B A 7 BISE v 2R B0 0 85 R s 3

oy IR MR 6 S AR BT K, 5
SRR BFIR I NI R, 2 AES
WEEE 5 2 MR B &, EE 2 MHAESR
B AR o WO TR TS RN S LT, B
RURIRA R
34 RREERE

ARSOR A S R k0 R K BT S A
WABIAT TRUEMER K . SR MUE QCA 1
ISR, P2 A S R A A R, NS E
F8 R PR SRR, R R e o, IR R
BUARACBI(E 1 E 2, A 2 M S A AS TR
P i B AR — 0 (M 3% 4). LUK, B PRI — 2P i
0.75 FEAIRE 0.70, PP A A FEA F A THAAS
(Ff3 5). HeJa, PR HERE S, w2k . B
SR JE A SR N B 70 T BRI EE 30 T A AL A2
MR, SR HS SR AAEREAR—
(3% 6). L IRFRE K B0 0 /s AR SC 45 2R e R fgt
4 itig

ARATIET LR 4 254 S R R Ak & R KF
(S A B 5 e e, 456 8B W98 511
THES A A P2 R A 2R B (5% 4k 3 4
S S Sk 0 & R AL, 2R g B
2R # R AE £ A (0 Kk K OF £ T 19 52 B A
(# 2).
4.1 UFRBRARBEEEFTLRATELTE

BF o FERIRZIME M E & Rk 58 AR
AT, IT LA SE AR PR Y, SO S R St R R
KT o R — AR 0 20 25 BB 4G H2 AU
R B AR SRR A P e R IR Sl A A%, LR, £ E
H & WA B A S B A SR s IR ST
G TR L U S S % TN 2

SRR He Pl R
Digitalization of rural Production
production transformation
EZREESEN 3
. . v - . ; IKFARTE
BT SMER || BTk R el AR Improving the
Digital rural [ Digital infrastructure|~ —] Digitalization of rural Ecological level of green
construction construction governance AT TSN governance development in
i 1 areas
o Digital funding rura
g ﬁéE(ﬁi&%ﬂﬁ investment Hr{Eete
Digitalization of rural Value
life SRR transformation
Digitalization of rural
marketing

B2 HFINZRRERHASNFBREBKFRANLIARKEZ

Fig. 2 The implementation path of promoting green development in rural areas through digital rural construction
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