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Impact of agricultural agglomeration on agricultural
non—point source pollution in the main production areas
of the Yangtze River basin: An empirical study
based on panel threshold modeling
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(1. College of Economics and Management, Huazhong Agricultural University, Wuhan 430070, China;

2. Shuangshui Shuanglv Institute, Huazhong Agricultural University, Wuhan 430070, China)

Abstract In order to investigate the impact of agricultural agglomeration on agricultural non-point source
pollution, based on the socio-economic and agricultural production data from 2000 to 2020, the agricultural
agglomeration and agricultural non-point source pollution in the main producing areas of the Yangtze River

basin as a whole and in each prefectural-level cities were measured and their spatial and temporal trends
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were analyzed. A panel threshold model was used to investigate the nonlinear impact effect of agricultural

agglomeration on agricultural non-point source pollution. The results showed that: The overall trend of
agricultural agglomeration in the upper, middle and lower basin was decreasing, which was lower basin>
middle basin>>upper basin in descending order; The upper basin and lower basin agricultural non-point
source pollution did not undergo large fluctuations, but the middle basin showed an upward and then
downward trend, which was middle basin>lower basin>>upper basin in descending order. There was a
positive single-threshold effect of agricultural agglomeration on agricultural non-point source pollution, and
the value of the threshold effect of the lagged term of agricultural agglomeration has decreased.
Subregionally, the upper basin and middle basin agricultural agglomeration exacerbated agricultural non-
point source pollution emissions regardless of less than or greater than the threshold value. After crossing
the threshold, the facilitating effect of the upper basin weakened and that of the middle basin increased,
In addition, the

agricultural production conditions, the size of the agricultural population, and the structure of the livestock

there was a shift from negative to positive in the threshold effect in the lower basin.
and poultry industry exacerbated the emission of agricultural non-point source pollution. However, the
upgrading of the industrial structure and the increase in the intensity of environmental regulation reduced the
emission of agricultural non-point source pollution. In order to promote the green and sustainable
development of regional agriculture, it is recommended to further promote the application of modern
agricultural green production technology, regulate the production and management behavior of livestock
and poultry farmers, and build a synergistic governance system with the participation of the government,
farmers, and social organizations.

Keywords agricultural agglomeration; agricultural non-point source pollution; evolution of time and space;
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Table 1 Determination of accounting units for agricultural non-point source pollution
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Table 2 Assignment, description, and descriptive statistical analysis of the variables
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Fig. 1 Spatial and temporal trends of agricultural agglomeration and agricultural non-point source pollution in the main production

areas of the Yangtze River basin from 2000 to 2020
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Table 3 Threshold values and their 95% confidence intervals
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X 3 4] 43 1A %
Regional division Number of thresholds
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3.285 [3.102,3.363]
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Table 4 Estimation results of the threshold effect of agricultural agglomeration on agricultural non-point source pollution

in the whole basin

Ay T 5 G |1 A Y AE AL il HIL 35 17
A My T I3 A R o . N it L 25 .
‘ - - WAMN  BEEN (RSEDD IR 43 b
Agricultural non-point source Threshold ) ) Random .
) Mixed effect  Fixed effect  Fixed effect Lag analysis
pollution model effect
(RSE)
gk BRI 0.6317" 0.800™ 0.6317 0.6317 0.705™
i BX
Al B R (I=3.388) (31.27) (50.96) (31.27) (8.36) (37.56)
Agricultural
agglomeration RLER>T 0.520 0.724 0.520 0.520 0.607
(I=3.388) (24.06) (49.54) (24.06) (5.26) (30.98)
Al 42 2R i
- 0.512
e g ST (23.49)
¥ I .
RAIERMET
Agricultural )
. Al 5 5
agglomeration lag ) 0.400
J& Wi >1
(17.22)
(I=3.413)
ARl 2B 7 S 0.121" 0.179" 0.121° 0.121° 0.144™ 0.200™
Agricultural production conditions (6.28) (11. 7D (6.28) (1.93) (7.90) (9.38)
ARl N TR A 0.099™ 0.134™ 0.099™ 0.099" 0.090"™ 0.111™
Agricultural population size (6.14) (6.14) (6.14) (2.03) (5.47) (6.1
BHEL 0.101™ 0.233™ 0.101™ 0.101™ 0.104™ 0.106™
Livestock and poultry structure (6.2D) (12.07) (6.2 (2.7D (6.34) (5.83)
Pl S5 —0.766™ —0.392™ —0.766™"  —0.766™ —0.751" —0.800™
Industrial structure (—15.16) (—5.73) (—15.16) (—4.34) (—14.53) (—13.70)
7| —0.325™ —0.522™ —0.325™ —0.325™ —0.327™" —0.330"
Environmental regulation (—22.39 (—31.23) (—22.39 (—8.10) (—22.33) (—20.2D
il —1.746™ 0.251 —1.746™ —1.746° —1.852™ —1.387"
Constant (—6.79) (0.76) (—6.79) (—1.79 (—7.07) (—4.66)
F K36 F test 379.92™
BP ¥ % BP test 7347.78"
Hausman £ % Hausman test 136. 74"
BEZR i Sample size 1848 1848 1848 1848 1848 1760

T D E ROV (RSED Jhy A7 A5 (bl 15 (19 [ R8BI AR A o o o 3 I SRR 281 7E 1026 520 (106 AKP B 355 385 N A SR {5 TN T

B 5 & 0]

Note: @D Fixed effects (RSE) are fixed effects models with robust standard errors. *, ** and *** indicate that the variables are significant at the

10%, 5% and 1% levels, respectively; values from t-tests are in parentheses. I is the threshold value. The following Table is the same.
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Table 5 Comparison of estimates of the threshold effect of agricultural agglomeration on agricultural non-point source pollution

in different regions

A Ml T R 5 Yk - - -
Agricultural non-point source A ) i ) ) i . T )
i Whole basin Upper basin Middle basin Lower basin
pollution
["THE A I Threshold value I 3.388 3.285 1.322 3.883
el B R <1 0.631" 0.342™ 0.457" —0.027
Agricultural agglomeration<<I (31.27) (9.37) (12.23) (—1.94)
PSR 0.520™ 0.221™ 0.562" 0.033"
Agricultural agglomeration™>1 (24.06) (5.20) (18.25) (2.49)
Ml 7 A 0.121° —0.446™" 0. 007 0.997
Agricultural production conditions (6.28) (—6.98) (0.18) (27.70)
Al A LR 0.099" 0.338" 0.155™ 0.2127"
Agricultural population size (6.14) (6.28) (8.91) (5.80)
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#5 (8

ARl T TG G

Agricultural non-point source

ESRE

i Hh i T i

pollution Whole basin Upper basin Middle basin Lower basin
EX R 0.101° 0.256"" 0.097" 0.207™
Livestock and poultry structure (6.21) (6.01) (5.5 (6.52)
77l 45 —0.766™ —0.783™ —1.009™ —0.214"
Industrial structure (—15.16) (—10.12) (—15.95) (—1.83)
I 855 B 4l —0.325™ —0.251™ —0.342™ —0.362"
Environmental regulation (—22.39 (—9.18) (—18.48) (—12.96)
W BT —1.746™ —2.248™ —2.553"" 5.946™
Constant (—6.79) (—3.87) (—7.96) (10.83>
FEA & Sample size 1848 378 861 609
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Table 6 Results of endogeneity analysis

A Ml T 5 Y 4 i 4ok i i T
Agricultural non-point source pollution Whole basin Upper basin Middle basin Lower basin
Al 5 R 0.626™ 0.298™ 0. 668" —0.094
Agricultural agglomeration (17.13) (7.05) (13.50) (—0.48)
My 7 A 0.158™ —0.387" 0.039 1.0737™
Agricultural production condition (5.72) (—4.03) (1.61) (7.55)
Al A R A 0.126™ 0.364™" 0.154™ 0.290™
Agricultural population size (5.89) (4.58) (7.13) (4.68)
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X6 ()
A b TH 5 TG e A, B i T
Agricultural non-point source pollution Whole basin Upper basin Middle basin Lower basin
EEl g 0.092™ 0.172™ 0.096™ 0.227™
Livestock and poultry structure (4.48) (2.89) (4.9 (4.38)
7l 45 —0.745™ —0.665™ —1.061™ —0.196
Industrial structure (—9.58) (—5.16) (—12.97) (—1.25)
B 555 H —0.341" —0.295™ —0.347" —0.3417"
Environmental regulation (—17.66) (—8.92) (—16.01) (—6.84)
AN AT TE ) A e
) o 128.595 32.910 155. 060 16. 531
Underidentification test
559 T HL AR & K g
) o 1242.873 312.172 395. 569 31.423

Weak identification test
1096 i 15 19 Il (e

o ) 19.93 19.93 19.93 19.93
Critical value of 10% bias
I A 56 O 0.023 0.492 0.072 0.128
Overidentification test [0.881] [0.483] [0.788] [0.720]

W OFFES Nl PE,

Note: @ P values in square brackets.

A TR 2800 43 AT B9 235 SR 2 T i 1) Rk R R KL £ X R ERKF. R
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R7T REMERESER

Table 7 Robustness test results

Ay T 5 G iRt i i T iF
Agricultural non-point source pollution ~ Whole basin Upper basin Middle basin Lower basin
Al 5 % 0.847" 0.452" 0.775™ —0.007"
Agricultural agglomeration (16.10) (3.65) (10. 31> (—6.24)
A 7 K A 0.036" 0.506" 0.022 0.965™
Agricultural production conditions (6.78) (2.2 (0.55) (8.82)
Al AR A 0.170" 0.332° 0.158™ 0.220°
Agricultural population size 4.17) (2.05) (3.26) (1.79
AT 0. 022 0.172" 0.051" 0.203™"
Livestock and poultry structure (0.97) (2.28) (1.74) (2.90
77l 45 ¥ 0.448™ 0.726° 0.382™ —0.174
Industrial structure (3.12) (2.03) (2.75) (—0.61
PR 455 HI —0.302™ —0.333"™ —0.258" —0.377"
Environmental regulation (—8.92) (—4.56) (—6.04> (—5.83)
W B —0.410 —1.820 —0.215 5.755™
Constant (—0.57) (—1.13 (—0.32) (3.3D

PEA R Sample size 1848 378 861 609
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