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Effect of agricultural factor marketization on agricultural non-point source
pollution: the regulatory role of environmental regulation

LIU Mingyu, XIAO Haifeng"
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract: This study aims to explore possible ways to mitigate agricultural non-point source pollution from the perspective of source
management and market-oriented reforms in agriculture. Based on China’s provincial-level (excluding Hong Kong, Macao, Taiwan,
and Xizang) panel data from 2004 to 2020, a dynamic panel model was constructed, and based on the theory of externality, the differ-
ential generalized matrix estimation method was applied to explore the impact effect and transmission mechanism of agricultural
factor marketization on non-point source pollution, to further analyze whether there is a moderating role of environmental regulation
in the transmission mechanism. Analysis of the impact effects showed the following: 1) The marketization of agricultural factors
presented an inverted “U”-shaped dynamic evolution characteristic of non-point source pollution, which initially increased and sub-
sequently decreased. 2) The analysis of the mechanism showed that the marketization of agricultural factors indirectly affected the
non-point source pollution through its effects on planting structure, chemical inputs, and the scale of operation. In particular, the ef-
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fect of marketization of agricultural factors on “non-food rate” and fertilizer input intensity was in an inverted “U” shape, and the ef-
fect of the per capita scale of operation exhibited no significant effect on the early stage of marketization but demonstrated a signific-
antly positive effect on the later stage of marketization. 3) The environmental regulation had a significant negative moderating effect
on the transmission mechanism of “non-food rate” and fertilizer input intensity and did not exhibit a moderating effect on the trans-
mission relationship between scale of operation and non-point source pollution. Therefore, this study recommends further leveraging
the impact of market-oriented reform within the long-term mechanism of agricultural non-point source pollution management. This
process is based on the path-dependence of the “scale effect” “structural effect”, and “input effect” of agricultural non-point source
pollution management, as well as the role of market-oriented reform within the long-term mechanism of managing agricultural non-
point source pollution, based on the path-dependence of the “scale effect” “structural effect” and “input effect”. Based on these para-
meters, this study appears to further play the role of market-oriented reform on the long-term mechanism of agricultural non-point
source pollution management and build a dual-track operation mechanism of “government-market” to improve agro-ecological envir-
onment and ensure sustainable agricultural development.

Keywords: Marketization of agricultural factors; Environmental regulation; Planting structure; Chemical input; Scale of operation;

Agricultural non-point source pollution
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Fig. 1 Mechanism of influence of core variables on agricultural non-point source pollution
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Table 1 Agricultural factor marketization evaluation index system

— IR bR T YRR
First-order index Secondary-order index

fr I E R BN AT AUR TRB(d hm )R PEBOA A B T SIS L (%)

Marketization of agricultural labor elements Days of employment per unit area for major crops (d-hm ) and proportion of wage income per capita to
disposable income per capita of rural residents (%)

ol HHE R FRURAEY AL R HFH 4
Marketization of agricultural land elements Rent per unit area of transferred land for major crops (¥hm )

R FEALZ T AT F [ B = 0% o5 A 2 5 B P B A T (%), SR BB i A 5T IR S5 9% e-hm )l

Marketization of agricultural capital elements

AMOK TS5 S 5 7 WS Y PE T (%)

Proportion of fixed asset investment of rural households in total social fixed asset investment (%), rental

service fee per unit area of major crops (¥hm ), and proportion of expenditure on agriculture, forestry

and water conservancy affairs in local government expenditure (%)

FERMEYIEANFE(Oryza sativa L) . FHIFG . MRS . KRG . /NE (Triticum sativum L), EXK(Zea mays L.). KE[Glycine max (L.) Merr.] .
HAE(Gossypium spp.). 165 (Arachis hypogaea L.). M=% (Brassica napus L.). SEF:(Malus pumila Mill.) . #{(Citrus japonica Thunb )t (Citrus reticulata
Blanco.); FH5 RS Pe AL HIAEAE L 2% . HEREZR A J1%% . Major crops include early indica rice (Oryza sativa L.), middle indica rice, late indica rice,
japonica rice, wheat (Triticum sativum L.), maize (Zea mays L.), soybean [Glycine max (L.) Merr.], cotton (Gossypium spp.), peanut (Arachis hypogaea L.),
rapeseed (Brassica napus L.), apple (Malus pumila Mill.), citrus (Citrus japonica Thunb.) and mandarin orange (Citrus reticulata Blanco.), and the rental service

fee includes machinery operation fee, drainage and irrigation fee and animal power fee.
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Table 2 Benchmark regression and robustness test of the effect of agricultural factor marketization on agricultural non-point source
pollution

FiAl1
Model 1 (pol)

B2
Model 2 (pol)

B3
Model 3 (pol)

Fi#i4
Model 4 (apol)

Bizl5
Model 5 (pol)

L.pol 1.185"7(4.05) 1.19777(2.62)
L.apol 0.9017"(885.89)
agr 03637 (4.32) 42947 (2.15) 1.1127(2.37) 03787 (4.61) 1.08177(2.78)
agr’ —0.4917" (-4.65) -5.683"(~1.65) —0.872"(~1.76) —0.334"" (-4.36) —0.949™ (-2.00)
155125 1 Control variable 54 Controlled F4 Controlled #51 Controlled #5514 Controlled F54 Controlled
n 510 510 450 450 390
R 0.960 0.963
FiA% (U H AR 56 54518
Lagrange multiplier test
F 65.666
n] ) R
Autoreagrljsiijv(reﬁlaﬁngnlzic;er test 0.754 0.138 0.258
BEMRAGEE Sargan test 0.312 0.281 0.020
DUARK S Hansen test 0.391 0.401 0.710

55 NN A AR ERZE; . %%, 3 IRIRTE10% . 5%F11%/KF 23 polFlapol 53 il ZR7m A T F1 M4 26 WL 12 0 40 Ay AR b i 75 e 7K,
L.pol., L.apoly3ll &% Hxd B (i 5 3915 agrlagr® s i R 4 5 Z i 35k V- B HOV-J7; nRkEASL, The corresponding ¢ value or z value is in
parentheses; *, ** and *** represent that the test is significant at levels of 10%, 5% and 1%, respectively; pol and apol represent the agricultural non-point
source pollution measured by entropy weight and equalization assignment methods, respectively, and L.pol and L.apol are their corresponding lag terms; agr and
agr’ are agricultural factor marketization and their squared terms, respectively; n represents sample size.

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

524 o A ARl 2 () 2024

% 32%

b TR TS G 52 B AT AR Y <] U AR A R
TET G0, Al R W g fe 2 B3 R m Al AR
PRER B G AN, R IE . RS, XA AR R
HUR RAEIE K ™ e B o s F ks il 1 1
R, g el TS e i A o R, AE T K
FEARRINE OL T, A2 Rl A2 2R BT TG YL 4 A
HRBAS, (EARAO 5 e AR A A RaR . HRE
T G B2 B TRAL AT 4K P 1 2 v, Al B3R
MR AON 5 Y RIVE DR 2 Bl B e
AT AAE T, A7 254 B T B O3 B Y
2y, IR Sy ik 88 A 2K B R WA AT A T 37 M oL A AR
PR o AR AE IR B A ) R T A 7 A R i
JURE, TIGE PR 2 R R AR )™ AR B H 207 5K, R

2Rt 7 7 A BB 4R R ™ dh B, AT 4R T Al T
G AL AR A o A, ROV E R T g Ak ik AT LA
B B YR B A RO, R Al A s A T, e
AV 1 e RS G AR S BT 18] K S HE
Bl A 7 7 BB T 4, I i — 2P B AR A 5
Qerrm Az
3.2 MESH

Fh A SCRLIE 23 B T A, folk 2R T Al il i
G E NG QANIE-F = SNy L L ek (2B S
)42 52 i 1 PR Y5 g o NFR 3 AT LA, AR AE A i
B ONBILEHRE AR R A H S ) 2 2
1E, B A i A e 8 Ty AR FLAT i 114 i A
M

F3 RUEZITHUNERSRESVHNRIEER

Table 3  Test results of the marketization of agricultural factors on the transmission mechanism of agricultural non-point source

pollution
6 (vl I8
Model 6 (fer) Model 7 (sca) Model 8 (str)
L.fer 1.254" (15.70)
L.sca 0.0017"(5.67)
L.str 0.9527(2.16)
agr 1.038" (2.44) 0.040 (0.29) 3.41077(2.63)
agr’ —-1.226"(-2.28) 04257 (3.62) —4.646"" (-2.94)
Pl ZZ 5 Control variable 151 Controlled 15 Controlled ¥t Controlled
n 450 450 450
4 [a] oL
Autorelfg'r[:si?\fljizﬁjéﬁer test 0.083 0.010 0.034
BEHRARIG Sargan test 0.619 0.405 0.849
TUARKY% Hansen test 0.576 0.176 0.334

5 PRI A HE B2 AH; fer. scafllstrdr MR 2F A AR AL | RV 228 MBI AME S5, Lofer. L.scafllL.strd3 il 3R AH R F8 AR O il J T ; agr
Flagr® i Fms 4V B Z T ALKV B I I, ndem AR, #* P23 DI F IR TE5% A1 %K K- 8.3 . The corresponding ¢ value or z value is in
parentheses; fer, sca and str represent chemical input intensity, agricultural operation scale, and planting structure, respectively, and L.fer, L.sca, and L.str are
lagged terms of chemical input intensity, agricultural operation scale, and planting structure, respectively; agr and agr” are agricultural factor marketization and

their squared terms, respectively; n represents sample size; ** and *** represent that the test is significant at levels of 5% and 1%, respectively.
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Table 4 Test of the moderating effect of environmental regulation on the influence mechanism of agricultural factor marketization

A 10
Model 10 (pol)

PRI
Model 11 (pol)

o
Model 9 (pol)
L.pol 0.844™ (3.31)
agr 0.127" (1.67)
agr’ —0.248"" (-2.74)
env —0.023" (-2.30)
fer 3.793™ (9.68)
ferxenv -0.033"" (-5.34)
sca
scaxenv
str
strxenv
#7585 Control variable i Controlled
n 450
E| [EE‘ZHHﬁZM#&E@ 0.468
Autoregressive lag 2nd order test
BEHRKLS Sargan test 0915
DUARRSESS Hansen test 0.999

1.3657 (8.30)
0.940™ (2.58)
—-0.919" (-2.27)
0.078 (0.29)

0.6917" (17.69)
0.865" (2.64)
-1.139™ (-2.70)
-0.051 (-0.93)

-0.004" (—2.03)
—0.001 (-0.31)
0.360" (1.90)
—-0.078"" (—2.48)

$24ill Controlled 2 Controlled

450 450
0.359 0.449
0.400 0.240
0.759 0.362

F55 PRS00 B2 pol AL pol /3 S| B /R MG 4 A My VTV 15 YK S B EL X 137 ¥ 5 9T, agrMlage® 53 138 AR AR M B2 3 T 33 A0 K P B H P
Jr3; env., fer. scafllstrfdHIF/R IR . fb2F BARATREE | Al 2 E FIAL IR L5, ferxenv. scaxenv. strxenv/rHIFERib MARAGREE . Al
ZREFIRE | FIAEEEA S R L (S TN, nems AR * | * R+ 03 BIRIRTE10% . 5% H11%7KF- 2% . The corresponding ¢ value or z value is in
parentheses; pol and L.pol represent the agricultural non-point source pollution measured by entropy weight and the corresponding lag term; agr and agr” are
agricultural factor marketization and their squared terms, respectively; env, fer, sca and str represent environmental regulation, chemical input intensity,
agricultural operation scale and planting structure, respectively; ferxenv, scaxenv and strxenv respectively represent the cross term of chemical input intensity,

agricultural operation scale, planting structure and environmental regulation, respectively; n represents sample size; *, ** and *** represent that the test is

significant at levels of 10%, 5% and 1%, respectively.
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