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Cooperative—owned enterprises driving the adoption of rice—crab integrated farming and resource conservation

effects : synergistic mechanisms of organization, technology,and policy

WANG Peijian, WU Huaying"

(School of Economics, Fujian Normal University, Fuzhou 350108, China)

Abstract: To examine how cooperative—owned enterprises (COEs) drove the adoption of rice—crab integrated farming systems (RCIFS) and
RCIFS’ s resource conservation effects, this study developed an organization—technology—policy synergistic framework. Based on survey
data from 1 971 farm households in Shandong Province, instrumental variable regression, mediation effect models, and moderation effect
models were employed for empirical analysis. The results indicated that RCIFS adoption significantly reduced fertilizer usage by 20.3%,
pesticide costs by 35.2%, and irrigation water consumption by 18.4%; COE participation increased RCIFS adoption probability by 65.8%.
Digital agricultural extension services contributed 42.2% of COEs’ total promotion effect by lowering technical barriers. A 10 000 yuan per
village increase in government fiscal subsidies enhanced COEs’ marginal effect on adoption probability by 23.8%. The findings
demonstrate that COEs need to leverage the integrated mechanisms of organizational resource consolidation, digital technology
empowerment, and policy coordination to overcome smallholders’ ecological technology adoption constraints, thereby achieving the dual
objectives of resource conservation and agricultural green transition.

Keywords: cooperative—owned enterprise; rice—crab integrated farming system; digital agricultural extension service; fiscal subsidy policy;

synergistic driving model
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Table 1 Variable definitions, assignments , and descriptive statistics

pare Sl A & X5 IRE ¥i(E brifE 2
Variable category Variable Definition and assignment Mean Standard deviation

WifE R A AR TR A R NS AR B R N=0, KR =1 0.871 0.329
Bl fgrar e 558460 A Il BRGIMAAEM? =0, =1 0.846 0.361

Ff TR VR 75 4 08 s L S Al , I A 7= i T A 5 5%
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A ATER R T 12085 0=75 0.029 0.168
AR IR AL T 60 2 LT 1=0250=15 0.660 0.474
+ R R AT TS 1= 0=1 0.333 0.472
IR IV ORI B AT BUM W BRI : 1=0250=175 0.200 0.400
[ 28 7 BRI EMEs CHReTHL . &2 A ie AN PR SE) : 1=/2%;0=7/  0.837 0.370
FRBH A FRH A 5 GBEE AR ] (%) 26.194 7.130
H6 By IR NP I 5L 1205 0= 0.019 0.138
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Table 2 Impact of rice—crab integrated farming systems on agricultural resource conservation

AR A hm?* I T Ak hm? A 2 AR A hm HE MK & AL TR A
Variable Fertilizer use per hectare Pesticide cost per hectare Irrigation water consumption per hectare Net profit per hectare
e A e A -0.203*+%(0.017) -0.352%++%(0.024) -0.184*+%(0.011) 0.276*##(0.035)
il A2 SR SEGL SR E il
fig el 0.437#%%(0.061) 0.373%#(0.042) 0.396*#*(0.057) 0.402%#(0.059)
R 0.153 0.146 0.139 0.182
WL 1971 1971 1971 1971

RS PECTER B+ e e BRI 10% 5% 1% 1 B K. R,

Note: Numbers in parentheses following the regression coefficients are t—values; *, ** and *** represent significance levels of 10%, 5%, and 1%

respectively. The same below.
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Table 3 Impact of cooperative—owned enterprises on adoption of

rice—crab integrated farming systems

At A 1 L 2 R 3
Variable Model 1 Model 2 Model 3
RS HAE 0.794%%4(0.087) 0.658%%#(0.091) 0.167%%%(0.026)
LANE PN

SRR -0.066%(0.038)  —0.011(0.007)
Foll 1B -0.223*+%(0.078) —0.039**%(0.015)
P51 -0.102(0.107)  -0.019(0.020)
RN AEIR 0.033(0.209)  -0.002(0.039)
RIS 0.265%*#(0.095)  0.046**(0.018)
+ M 0.249%+%(0.094) 0.041%*+(0.015)
BRT WA BRI 0.171%(0.103)  0.039%*(0.018)
o 25 7 o 0.735%%#(0.089) 0.180%*%(0.025)
FrIH A -0.014%%(0.006) -0.003**(0.001)
S g iy -0.358(0.240)  -0.090(0.069)
WHI 0.533%:4(0.076) 0.392%(0.209)  0.641%+%(0.049)
R 0.054 0.128 0.111
Prob>chi® <0.001 <0.001 <0.001
WL 1971 1971 1971

33 AEH AU AR A RATEELEEXNIE
L

MM 238 (R 4) 2551, th A R4 3 5 AR
b 28 E IR X R T B SRR B AR 55 1Y
RO | A7 7 305 0 B D2 A - BT 6 11 31
Gt — B R RO AR 55 e AR BRI A
TR LR R A R 1Y) 42.2% o 388 kA FH R T8 ARG 56
KB BRI SRS S A i o5 AR R,
PEAT B RE M AR B2 A 6 I e, U A R A i 55 5 24
HEEMEMRE. TREMERBRIRE T 20— 2K
TAHE IR 5 A e A i R S O
A ] ) RS 2 i Bl IS b 2 ) TR B A . XAl
il A 55 D RE AT AR AL S B ) L

R4 NHNFER

Table 4 Results of mechanism analysis

A5 HiRI4 Model 4 f55HLS5 Model 5 4% 6 Model 6
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Table 5 Results of robustness check
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Table 6 Estimation results of instrumental variables
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Table 7 Results of testing the moderating role of fiscal subsidies

in cooperative—owned enterprises’ driving effects
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