Operations Research and Fuzziology 1Z& 512, 2025, 15(4), 334-347 Hans X
Published Online August 2025 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2025.154218

ZHEMATHRMRZEFSRISHKRE
&R: IKFRESTNH R

EN
FHE TR EHEY R, L

Wk H . 20254F6 H27H; FHEM: 20254F7H31H; KA HM: 20254F8H11H

HE

RZELTHEAFNETTR, FRIVFRERRES T REHESER . EdRERVERL. B
RAMKRE, RELFARIAEFRE T AHEREBRITR. FCU20114FF 20235 & FHHE A
JREAR, WRETKPUESEERGER, BEHENERELHREKT, BHADEAT A RIS
BRBRE, BE— BRI B AR B SRR AR S S Hr 5 RV R R B R R HIRm R A F 2 B LR L
RELFRBAKPFERLFRERREERARR, BARM. BARKRRE. TANEHHERBURF I94~4
Bt R R B R RAR BEREER, KPS RRBTLKEWERARN. &E, ZTHRALR, #
H TR BURE W, SREBARAIH S BUF I EXHES R R R R SRE .

K
E2LY, RIMRELRE, KTFHE, DEA, iEH

Analyzing the Relationship between
Low-Altitude Economy and High-Quality
Agricultural Development from a
Multidimensional Perspective: Level
Measurement and Impact Effects

Yinpeng Wang

Business School, University of Shanghai for Science and Technology, Shanghai

Received: Jun. 27%, 2025; accepted: Jul. 31%, 2025; published: Aug. 11%", 2025

NEGIH: EGM. 24N RS L U S R R R R KT S R RN ). 38 % S B A, 2025,
15(4): 334-347. DOI: 10.12677/0rf.2025.154218


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2025.154218
https://doi.org/10.12677/orf.2025.154218
https://www.hanspub.org/

RN

Abstract

Low-altitude economy, as an emerging economic sector, has played a positive role in promoting
high-quality agricultural development. By fostering intelligent, precise, and efficient agricultural
practices, it provides advanced technologies and solutions for agricultural production. Using na-
tionwide data from 2011 to 2023, this study constructs a composite index system for level measure-
ment; applies the entropy method to quantify the development level of the low-altitude economy;
employs DEA to assess agricultural green development efficiency; and further utilizes a ridge re-
gression model to empirically examine the impact and transmission mechanisms of the low-altitude
economy on high-quality agricultural development. The results indicate a positive relationship be-
tween the low-altitude economy and high-quality agricultural development: general aviation, tech-
nological advancement, unmanned machinery manufacturing, and government support all exert
significant promoting effects, with technological advancement being the most influential. Finally,
policy recommendations are offered, emphasizing the critical roles of technological innovation and
governmental regulation in driving high-quality agricultural development.
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Figure 1. Technology roadmap
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Table 1. Low-altitude economic development level indicator system
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Table 2. Scores for each dimension indicator, weighting, and low-altitude economy indicator score table
F 2. ENMEEERSY SHEESEMEZEFIEREIR

I} ) i R HAR KR TN 2B ) 22501 BUMN 3R RS &5
2011 0.0088 (11.27%) 0.0167 (21.40%) 0.0233 (29.87%) 0.0293 (37.45%) 0.0781
2012 0.0166 (16.24%) 0.0256 (24.93%) 0.0342 (33.36%) 0.0261 (25.47%) 0.1025
2013 0.0137 (12.83%) 0.0295 (27.68%) 0.0397 (37.24%) 0.0237 (22.26%) 0.1067
2014 0.0277 (21.87%) 0.0315 (24.92%) 0.0468 (37.00%) 0.0205 (16.21%) 0.1265
2015 0.0773 (37.25%) 0.0507 (24.45%) 0.0579 (27.89%) 0.0216 (10.42%) 0.2075
2016 0.0954 (35.25%) 0.0538 (19.87%) 0.0765 (28.25%) 0.0450 (16.62%) 0.2707
2017 0.1207 (39.51%) 0.0636 (20.83%) 0.0918 (30.06%) 0.0293 (9.60%) 0.3055
2018 0.1549 (43.14%) 0.0707 (19.68%) 0.1018 (28.34%) 0.0317 (8.84%) 0.3591
2019 0.1691 (42.48%) 0.0643 (16.64%) 0.1217 (30.56%) 0.0431 (10.83%) 0.3982
2020 0.2284 (44.46%) 0.0993 (19.32%) 0.1509 (29.37%) 0.0352 (6.85%) 0.5138
2021 0.3033 (48.91%) 0.1172 (18.90%) 0.1851 (29.86%) 0.0144 (2.33%) 0.6200
2022 0.3610 (48.48%) 0.1339 (17.98%) 0.2223 (29.85%) 0.0275 (3.69%) 0.7446
2023 0.4329 (48.48%) 0.1500 (16.80%) 0.2705 (30.30%) 0.0395 (4.43%) 0.8929
2 42.53% 19.19% 30.10% 8.19% 100%

SEE 2 AMER Y, 4 2011 H~2023 SERR R IRE R, DUANEE I fEbRts 0 ) 2 BLZ DI KA S .
XA 2 FTROREL, 38 B AT AT (RS e B O FR A o bt T 42.53%. [l 38 [ i 4 Tl 4 R A1
FAGHIAWHRN GG, LI T s WYL REIRS) 7 8 € 32 I AML5E AT I — R 5t &
MIRAUT MRS A5 R AL I RV IZ BT T 2EA, B2 RORAK A 22 5 SEBL T 37 R ) B B3 A
UEANRTRAE 21, BAREUMAE BT W I B A5 S o S AR I Fia bR FL B AU, O 8.19%, AIBEREAZE T
BEIG RIS, 7 2019 48 ¢ LUJE 3 I 285F A e 5 IR UM U N RIS I A2 3 1 — 2 IO 20, B A b4
&V EE . ANEE, Bl R R ) e A B S N, I ELIT SRR N8 O A BURF AR 5 0 R Rk
LU oE M REE, MERRBUF AR LGSR S &, R RELTFRTI RS
Il kK.
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Figure 2. Low-altitude economy: Four-dimensional annual indicator
score distribution chart
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Figure 3. Line graph showing the development level of China’s low-altitude econ-
omy from 2011 to 2023
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Table 3. Agricultural green development efficiency evaluation indicators
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© LHIEN: HRIEVFERTTIARSR. @ 5731 H 2R A F 53R oR . © LB
ARG =R R, @ PUBEEN: RIS S 1Rk, (2) BASE = FIAR ML & = %
e (3) ARMAEEFE W RIS SRS R oR . BT _EIR4ERR, FIF Dearun Tools #44 ) SBM #
TR A] 5 AR S 8 5 R

4.2.2. RIEREXRRKFME

(1) $RFrHBRIEG b

AL A ELL 2011~2023 4F4x [ BARAE BT FT XK, DA P Bt 9 1 R TR 5, X i 20 i ok Ko i
A7 7B, JEXTEBEAT TANFE T WA AR RN ROR B R MEL PR FRAEGRZE ST T S0
B, ARG RE IR R 4 B

Table 4. Descriptive statistics of input-output indicators for 2011~2023
F 4. 2011~2023 FARN = HIEfREI IR M G it

fabr LA M PRt 22 /ME ITON:]
THAR N AR TR 166069.460 3051.368 159859.000 170692.000
MU R PR3 7 JiTI 104599.128 5296.075 97245.600 112850.040
AEEFRN: A FAGAE jt F = 5 5696.200 354.176 5079.200 6155.500
ks SN Y N INE JiN 208.670 105.744 68.165 359.500
HEE- e RS ME {27 116794.038 27465.738 78837.000 166034.290
M RS E g 1473.396 390.011 628.904 2089.158

(2) ARV ZR e R AR I J 45 o b

ASCHIFH Dearun B4R AT Ak S F R I FE, i HL SBM-DEA #5254, X 2001~2023 44> [H 4
AN SRR JEBCR AT INE . T SBM-DEA FEANREXT IN 8] /7 5 5 i A7 b BIZ 5, 228 A i 5E,
W B AR 13 A IR I P B8 43 ) 24 Ak T Kt h ) DMU 3T AR B . B RICREE TR 2 5 Fm.

Table 5. Agricultural green development efficiency value from 2011 to 2023
= 5.2011~2023 FRUFELRYEE

FFlE) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(= 036 041 045 048 053 100 070 062 071 082 087 092 1.00

MRYERAR I EHE, SRR T ETHES, FFaLolAdEr=igsh i scbrifit. M 2011 43 2013 4,
AV LR SRR IR I %, 3K Rk . 78 2014 431 2016 42 7], 2R AE M 0.48
WK F) 1,00, HIEECR. 2016 4FHIL T KRB B 32 B R RIAE T B S5O[RS BRI S 1) T s 1
frE . ZJG1E 2017 4E % 2018 4E[A], MFEA PN, FERRETEBERPAT A B, SMERIAEL K &= 5
M, FEARN AR BIREIA YL LT TR RBUEZ T HE R EEANSE R H1E 2019 4 3 H B
[FIFt. M 2020 EFFLR, ROREFRERBDH KIS, HE 2023 4% 1.00. FEFEFATEELE, 18
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5. REEFRUIERELR BT MWEITIES T
5.1. TEIXNSHIEIRAR

ASCLLBNE 2011~2023 “FEHEARAE AT FREABAT M. Bt EERIET ChEGHEE)  (hE
RMGHEE) CPEZFEGHES) ChERTERGTHEE) | ESHRGHER. 5 ke
HRBEEEAR. BEXGHHREM. PERANERERAATIESEES. HERNRE, E£5HE8dE
Mot FE b, TR BRI, B TR 1 28 A (B VA AN (B PR AT S

LGRS AT K AT R bn ik i, FATIRBUEM RAT. HRKE. Te NG LA
WU SCHFIZ 4 ADNYEREMSH faFs, MFNRR 4 N EARR, RIS QTS5 AR & & e 2 [
KFo

5.2. RELFMRIERE X REF WS

5.2.1. sk tEAEESERKRE

NTERICEH RN BORKRIE. TEANLE ] i L ANBUR 3R P AMIR A 55 10 B 28 B 5 A0k i R
BERBRRRA, ASCEBFETZ L MR 7 R,

ot B, RS RS G G AR b o R R DR R A AT I AR HE AL 4 R 6. B SPSS25.0
Bk, PR IRRRI 6 FRIARHE AL B 6 /] OLS K 22 Tkt ml 4, [al 945 5 4% 7 Fidk 8.

Table 6. 2011~2023 low-altitude economy and high-quality agricultural development standardised data
= 6.2011~2023 FRE=LFE RIS RELRIVELEIE

I 1] y % X, X3 X4

2011 0.3646 0.0088 0.0167 0.0233 0.0293
2012 0.4062 0.0166 0.0256 0.0342 0.0261
2013 0.4550 0.0137 0.0295 0.0397 0.0237
2014 0.4830 0.0277 0.0315 0.0468 0.0205
2015 0.5262 0.0773 0.0507 0.0579 0.0216
2016 1.0000 0.0954 0.0538 0.0765 0.0450
2017 0.6957 0.1207 0.0636 0.0918 0.0293
2018 0.6244 0.1549 0.0707 0.1018 0.0317
2019 0.7066 0.1691 0.0643 0.1217 0.0431
2020 0.8245 0.2284 0.0993 0.1509 0.0352
2021 0.8657 0.3033 0.1172 0.1851 0.0144
2022 0.9204 0.3610 0.1339 0.2223 0.0275
2023 1.0000 0.4329 0.1500 0.2705 0.0395

HHe 7 mrgn, BT GIEEER RN 0.787, FAGIGME N 12.07, p {E4 0.002, [A)3 5 FEMERYE L T B2
PERTSS, PLAFRERL . (HXTT &N AR ERE, HEERBPCEAE. TR X« x, 1 x, 3% A
R EERLR, L p EYWAT 0.1, FHMEAEZER VIF #KT 10, f775% H 512 BR8P i) i,
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Table 7. Model fitting results
7. HEEER

R R2 WG R? F 4iih & Sig.
0.926 0.858 0.787 12.07 0.002

a TAEE: B, X, X, X, X,

b /}E% y

Table 8. Ordinary least squares regression results
8. TEm/ZIAEALR

R FrifE iR Fritk 25 t it E Sig. VIF
Bo -0.133 0.237 -0.561 0.59
¥, -2.911 3.669 ~1.806 -0.793 0.45 291.772
X, 14.359 6.399 2.74 2.244 0.055 83.916
X -0.518 5.338 -0.178 -0.097 0.925 190.131
X, 10.779 3.713 0.433 2.903 0.02 1.25

DN D22 TR [ YA v 1 2 SR R, 5 D7 i B4 B Wi DR/ 3R A 1)
EIRAT PRI 125 RE BRI B4R OO R4 my TN R e, (HLBR = RIS R O R . W Bl IE R 5N L2 Ju e )
I, SRz ALRE S, AR AR R SRR RRRAR, TRab TATPE A L. Ik, ASCiEs
U [m] Y1 g e 2 B AR A il

52.2. IXEVHZESERKLE
RSk, W& BRI AL B bR fe M s 2 5 AL 1E WAL IR g A, B

min|lY - X 8| + K| 4| @)

Horb, YRR E, X NAZEREE, g ARKIAE, K AEMNWSE, JIEFRls EH 25 @ il35 1R
/N, AT RAE ) AR ORR S, TSR A ) R AZ A RE . AL, AR (D) 2EA b, AT Rl
LSLE

Y=y + BX+ BoXo + BiXs + B X, + KZ?:lﬁiz +& (2)

g BB, A K EBUEAE0,1) 218, Ky 0.01, 13EI&ZEE(&] 4)LL K] ok R EL R? fEHE
IEMAE S K R R@ss B (5 5). mE 4 ATLLAEH, HK =040, WEERZWET TR, FEHLE
HlRlE AR B R? (LI W Ae e . EAh, I 5 ATRUREL, 3 K fEAE 0~1 Z (I, R24GZKT 0.725,
RRIIARIE BN R BT IUE, DU B3R AR MR 8K T 0.725, B BOA BT IOARRE /),
MG RORELT . B, ASCIUK = 0.4 RAFJUS BRI E £, BETIH S0 5]V 7 R
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Figure 4. Landscape plot of four independent variables
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Figure 5. Scatter plot of the determination coefficient R2 and the regularisation parameter
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Table 9. Results of ridge regression model fitting and analysis of variance
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Table 10. Results of ridge regression for each variable when K =0.4
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