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Abstract

Based on statistical data from Zhejiang Province from 2012 to 2022, this study constructs a compre-
hensive evaluation index system for digital agriculture development, encompassing five dimen-
sions: infrastructure, output efficiency, talent investment, development environment, and green in-
vestment. The entropy weight-TOPSIS model is employed to measure the development level, and
the grey relational analysis method is used to explore key driving factors. The results indicate that
Zhejiang’s digital agriculture composite index increased from 0.1217 in 2012 to 0.8875 in 2022,
demonstrating a continuous upward trend, with a significant acceleration after 2016, reflecting the
synergistic effects of policy support and technological applications. The grey relational analysis re-
veals thatinvestment in science and technology (association degree: 0.813), rural broadband access
(0.802), agricultural loans (0.801), and the scale of digital talent (0.796) are the core driving factors,
whereas traditional factors such as fertilizer usage (0.560) and total agricultural machinery power
(0.561) exhibit lower association degrees, highlighting the greater reliance of digital agriculture on
technological innovation and soft resource investment. Accordingly, this study suggests strength-
ening the digital infrastructure layout, improving the fiscal and financial policy incentive system,
cultivating interdisciplinary digital agriculture talent, and promoting the coordinated integration
of IoT, big data, and traditional agricultural elements to enhance agricultural productivity and achieve
sustainable development.
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Table 1. Evaluation system for the development level of digital agriculture in Zhejiang Province
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Table 2. Digital agriculture development index of Zhejiang Province (2012~2022)
2. #IH 2012~2022 FHF R L BIEH

F Hu[X ZRE PR AL
2012 0.1217101
2013 0.17677716
2014 WA 0.20472584
2015 0.26943215
2016 0.31577478
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2017 0.37839413
2018 0.48191526
2019 0.58333928
2020 0.6307836

2021 0.74050776
2022 0.88757187
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Table 3. Dimensionless processed data of X1~Xi3 (retained to five decimal places)

5z 3. X1~X1s TEMNLAIBHIR(RB AL NE)

q:ﬁJ\ Xl X2 X3 X4 X5 XG X7 XB X9 XlO Xll X12 X13

2012 0.67966 0.93181 1.17965 0.84433 0.60158 0.56812 0.58199 0.55145 0.25662 0.65401 0.88366 1.04175 1.14665
2013 0.75232 0.9616 1.16676 0.90343 0.75606 0.66224 0.63755 0.65402 0.30064 0.74658 0.88812 0.99811 1.1501
2014 0.56396 0.95951 1.14682 0.89966 0.7731 0.75635 0.67586 0.73478 0.35465 0.8277 0.92585 1.00943 1.11513
2015 0.70109 0.98021 1.11868 0.92788 1.0892 0.82474 0.75253 0.71184 0.4286 0.83342 0.93342 1.01423 1.08908
2016 0.68945 0.97921 1.01251 0.99484 1.06464 0.89271 0.83659 0.76876 0.54913 0.90585 1.01665 1.02425 1.05117
2017 0.84112 1.03291 0.98198 0.97901 1.02674 0.9743 0.88594 0.903 0.68265 1.07154 0.98434 1.02311 1.02819
2018 1.25614 0.99772 0.95216 0.99576 1.06766 1.06591 1.00966 1.14473 0.81054 1.01167 1.04753 1.02035 0.9676
2019 1.28426 0.99085 0.90416 1.06176 1.09681 1.16638 1.17059 1.23616 1.41339 1.13317 1.05133 0.9953 0.90215
2020 1.24276 1.00718 0.8592 1.09813 1.12724 1.24659 1.31557 1.32219 1.54596 1.19746 1.03591 1.00257 0.86619
2021 1.28811 1.04292 0.84048 1.11831 1.17201 1.37609 1.47703 1.43043 2.06939 1.27504 1.07482 1.00257 0.84943
2022 1.70113 1.11609 0.83759 1.17689 1.22496 1.46657 1.65668 1.54264 2.58843 1.34356 1.15838 0.86833 0.8343

Table 4. Correlation results

F* 4 KERESR

Ei=tan KRIKEE 4
BRARR B R E(1LTT) 0.813 1
RAFEA N T F) 0.802 2
WARTHRARE(1ZTT) 0.801 3
Hh X E 7 N A R 0.796 4
AT JE B AR SRS (7T) 0.753 5
SRR THEHUIR S AR ML A (5 N) 0.701 6
WAR S EHI(1270) 0.674 7
H—rk({f ) 0.647 8
B LRG T Re 71 (JimE) 0.642 9
KRG R kK FE (A ) 0.617 10
A RO EFA (T2 Bt 0.601 11
TS B) (5T TT) 0.561 12
A £ (75 ) 0.56 13

R C RN 2 5, F B ©)~(11) AT K BB i, 4558 an 13k 4,
A GREIR, WL By AR R IR LIRS JAE TR R 5 5 Bt . Bt BRI ORIk

DOI: 10.12677/ass.2025.145364 32 ey R K= AT A


https://doi.org/10.12677/ass.2025.145364

L 55

FZ 0.813, HEA S 1)=& 1 2518, BIEHESN R REde &« RBH B S5 R RV - M 5875 42 A\ 7(0.802,
55 )R AR BEHRA(0.801, 25 3) 7 I 278 56 5 S il SRR A B 5 SRl , DMAIICIN . HLRE T SR
LA, AR, X B A A (0,796, 5 4)FUR R R RUNIRTH(0.753, & 5)ilid He R i1k 531 9%
RESU R, IEECTHARBE, R CRHYE - B - A4 - T R EEIR.

RSB TR B s 7 PR R B R S E T 15 BRSO A 51(0.701, 55 6) RIS AR A B
H(0.674, 2 7)NHAR N PR AL BI SRR, MR G2 RE . HEBLH AL St br R MK T 0.65) R WA %L
FAEARIRBA B AL GE = TR . ARFTRSI KRN G, SR 5K 5 BUR
Wi [FIEHESH B FH AR GHU . BEE SRR IR, @5 “ERERE” , JHMKICHR R 58 2t 4
PR R, B MR DA A PR JR T

4. g5t 5N
41. &g

2e3d BRI AR ORI AT, 15 WL B A R KPR IZ A BT i, 52 2016 42 R 1
BEIEYIR R, BRI AE 2016 SEAN5E T8 MECT AL . WIROSRE TS RRE, BHEAHOR,
TR ARG AR H 7 N A S 7 TN B A (K A i i ok, Ul W v A i - e S AR AN
ey NA ST O By AL R SR . T RO AR (IS A A% G ZE 3N B RO R e Y
MG/, Ui B R B AR AL S B RO AT AR R . S, ACER I BUR

4.2. &l

4.2.1. hsa¥ =R Ehig i

e, BN 5G AR AAE A ATIR AT i, § KA T8 7 2R, SRR AR M X (VR A
BES1, NARAIEEIN . KRBT G AR BER MR AR @ 4 S ks . FLUR, RIS AL 5 i 25 4% 1
IR, REARMHURESI KT, SN MER L. BBl BRI RS R &R
A e K, JRTEAMEHUAL . FIECRREE . BhAh, NHESIAROL KRBT & M w, BERAER. T
WA G AR T, RAGRAEF s, T TR B, AR EE R, B
BRI St b4k, B . RS RS ROR, SCHURE AL, SRR PR R

FERBPRA
4.2.2. BU SRR S BRI
WHLA FE “MEG S + i1 N2 UBERE R, REMEMME AV 5 SMal. &

RISCRETTIE, QIR “Br Rl BT , bR b E R e R L. 2 B & 45 AL ICUR BF
o IFBOL S AMERE G, A HRA RO/ IR BUE IS RPN “ By Rk i, E
RE A bt . Bode 2 4 UL S T X4 AU, (R 2% FR IV BCRMU — &1 20 o BBORMURD R T, St B U e sk 4
X RLIAFRALAT 3 SEPTAS B — 87>, SE(EBIRIAERDIR, XAR R SCR RE e B & . R fRE
IMVEEL T — 58 LI ML, XA 2 PR i AR 55 sl B 4 8 R AT AU . SR USR5 5T, s PPP B
FINAETAZ 5L KRB TG ARV RS, BUFZIH B B BGOSR
VAR SS s Wor “Hry Aol ik, 2 AR B R SR E , TR “BURRER - 4
SERBE - MIZR AL (AT EENL] . BOEHE I L, AL “IRAR” ST 6, MR TR S M EE
B, R HT LR N B AORTEIX 45 T AN SO Ll .

423 BAEARERFRIAF
WHLA TR “BH - Lk - Bl 2R AL HEERR, DB AV PR “AA 5% . &

SN

DOI: 10.12677/ass.2025.145364 33 P e & = AT


https://doi.org/10.12677/ass.2025.145364

L 5%

, B L ERBERR: EWLEEOL “ BT R RA 5 TR T, BEE e kAT A B BEAR AL
AP SRR, B A AL, IR SIS A, PRI E, K
ERRB ORI SIFEM, TR “HeEE RN B, BARTANLERE . R B o i Hae,
FERAEME DR FAET IR BLENAMNG . HR, TRACBUR PRI SE B BROT “ B Aol 20 i
MbAEA G A AR S A RIL R SE I R B8 . Hlas AR S SO H s Wor B R ek L, xR
ZHE RAESRMMNE, HEASRRE SRS RV ARGFCIHIH, JFRE R RI 2 i 55 57
P [, EAemR A S E WA AEERGERL Al XHREER SIS E 5K, 4 T RITA 2 AT
DitlE, EOREGHESHBBIHMESSOR FUG SR R EE TSI, [l EEHE “Hrrk
BARFIR A7 BN, RN ZFTIT e “—Xf—" BORFER. MeAh, @RI HEAT “Hrrdolimess
QOES” S, 241 e B =2, B FEREGMR AN FEAS SO0 b VR B
Wi, WIp CBUTRECRIR” PRk C o NET R, WSS 5.

4.2.4. EINMEGERSHFEARMEAR

AP SR L3R, Wi “ Ik + BEOR” XU Aot — eI R St it & Atk
i, TR R R AR ST, I R A RS SEEUK RS HE R, FRIRTRIRIR Y W ELA
AN AL AU, SCEL A S, UG SRR, BURFZHOE ] 40% SR (AN, 3R
THRHUER R 30%LA Eo —RBEG L EEECTALIR S, SERE PR AT 6, T84 i R fh
TSI Wit (V4 BERC T B 0f) S Pem (AL TR TN, 519K RENTHBMIEEN, b #HiE R
ARIFR: SCRPE B BT L PR AGIE AT, FRARR™ E A . =R @R R
B, B AR R O SRR e, PO AT o0 s M & A e e, Slih Al
HEHR B, BRERRA . AN, EORLAE. FUREEESER, @ Hr i T B AR R (ot
TSR RS HE L), T AR R RSN, SCBL “ AR o PUHE b, AT ARl
B E MR 52T, T “BOFBoRINEN . ARG BRI M EE R SRR R -

EHEWHE

PN 5% 7 TS K 2 AR Y 5% 9 6 T 4 B2 B I H “ B 457 I BE B R & Ol BARAL 2 A ) e 7T
(Wi H 5 23IBZD002); W H s XS ARG R R “ mBua &bt a:” (WiH 5 JP20231012).

SE K

[1] A, T8 RV ECE s RUR R SR, [T KL R[] SoNrh R, 2023(9): 161-168.

[21 Z=¥EfR, HERH, ZE50h. BB 5E 4 A E]. # E k45, 2014(10): 135-146.

[3]1 %k HFLTH Rt RIARMN R BB A[I]. LU5FHEE, 2022(9): 113-120

[4] R, Z&EmW, KRN FERH TR RS B[] XIRESTEiR, 2023(4): 91-99.
[5] Bk, M, MR, & WERVREMIREEE. AR S R A0]. S, 2021(11): 95-103
[6] ik, ZEdEE. FRELAL X RS BAOKTFIF AL []. 15HE2, 2014, 32(10): 75-79.

[71 5, ZAR. 2005-2019 - H N TR b K FERAMA R 32 40 T ——2E T IR QR U [I]. AR P K224k
Vgt &Rl RR), 2021, 23(S1): 23-26.

DOI: 10.12677/ass.2025.145364 34 P e & = AT


https://doi.org/10.12677/ass.2025.145364

	基于灰色关联模型的浙江省数字农业发展水平影响因素研究
	摘  要
	关键词
	A Study on the Influencing Factors of Digital Agriculture Development in Zhejiang Province Based on the Grey Relational Model
	Abstract
	Keywords
	1. 引言
	2. 数字农业发展水平综合评价指标体系
	3. 利用熵值法测算浙江省数字农业发展综合指数
	3.1. 利用熵值法测算综合发展指数
	3.2. 利用灰色关联法进行实证分析
	3.2.1. 研究方法
	3.2.2. 实证结果


	4. 结论与建议
	4.1. 结论
	4.2. 建议
	4.2.1. 加强数字农业基础设施建设
	4.2.2. 强化金融支持与政策激励
	4.2.3. 培育复合型数字农业人才
	4.2.4. 推动传统要素与数字技术协同升级


	基金项目
	参考文献

