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Effect of urbanization on agricultural land-use intensity and
mediation analysis

ZHU Wei, WANG Ruimei”
(College of Economics and Management, China Agricultural University, Beijing 100193, China)

Abstract To investigate the effect of urbanization on agricultural land-use intensity and its mechanism, using the data
of 31 provinces (The data do not include those of Hong Kong, Macao and Taiwan regions) from 1995 to 2018, this
study analyzes the impact of urbanization on four indicators of agricultural land-use intensity, including multiple cropping
index, fertilizer use intensity, grain output per unit area, and carbon emission intensity of crop production, and
analyzes the mediation effect of land scale, urban expansion, urban population, resident consumption level, and urban-
rural income gap. The results show that: 1) Urbanization has land scale effect, labor substitution effect and demand
pull effect on agricultural production, which in turn affects agricultural land-use intensity. In general, urbanization has a
positive impact on fertilizer use intensity and grain yield per unit area, but has no significant impact on multiple crop
index and carbon emission intensity. 2) Urbanization can promote the expansion of land scale, which can increase
multiple cropping index, reduce fertilizer use intensity and carbon emission intensity, without affecting the grain yield.
Urbanization causes the relative scarcity of agricultural labor force, which leads to the substitution of other inputs for
labor force, and the decline of multiple cropping index. The increase in the level of residents’ consumption has a
positive impact on the four indicators of agricultural land-use intensity.

Keywords urbanization; agricultural land-use intensity; mediation analysis
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Fig.1 Mechanism of urbanization’s effect on agricultural land-use intensity
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Fig. 2 Schematic diagram of mediation effect model
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Table 2 Estimation results of impact of urbanization on the multiple cropping index

7 b

AR AL 1 AL 2 i 3 IR 4 i 5 iR 6 R 7
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
WA K F Urban —0.095 —0.297"" —0.155" 0.205  —0.234""  —0.096 —0.205
7 BIHE A AL Scale 0.385" 0.329™
I B X T A Uarea 0. 064 0. 020
WA AT Upop —0.358" —0.232
Ji BV 2 K48 21 Income 0.112" 0.093
¥ % WK Ineq —0.028 0. 045
i A5 Control variables Yes Yes Yes Yes Yes Yes Yes
A4 155 [ 5E RN Province fixed effect Yes Yes Yes Yes Yes Yes Yes
R? 0.778 0.797 0.778 0.781 0. 780 0.778 0. 799

TE 485 BB R A A AR MR 5 |

Ve SRR 10265 %6 1 0 i K. R,

Note: Robust standard errors appear in parentheses; asterisks * , %% , and *»* indicate significance at the 10%, 5%, and 1% levels,

respectively. The same below.
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Table 3 Regression results of mediating variables on urbanization

e 55 )1 Fh I A WA J& RH 2% W 2 H
. A EREA N | K48 5k K E
Variables
Scale Uarea Upop Income Ineq
B AL K P Urban 0.524 " 1.087 0.868" 1.519™ —0. 464"
¥ A5 i Control variables Yes Yes Yes Yes Yes
A 1y T E BN Province fixed effect Yes Yes Yes Yes Yes
R? 0.915 0.968 0. 995 0. 869 0.582

4.2 SHEAL XL AR BE A 3R Y 2
MAETHEEIR (N 4 Bz L& B, R AL 34

JETE FH i B2 B AT 35 A9 A 1) S e (REAL 1D AL

IO FRY 28 20 A 36 F1 Sobel A6z 46 3 W . 57 444 Ff i AL A

S50 B2 (P A A 0. 000) 3 3l B8 B X T AR AS) H A
BV AN 3 (P {E R 0. 363) U8 5F N 11 AY R A 5%
N 83 (P EN 0.001) 5 J& BT 2% /K P48 £ A 5%
5835 (P B 0. 013) 3 38 £ 15 58 7K F- Lo i vh A 2K
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Table 4 Estimation results of impact of urbanization on intensity of fertilizer use
A BERY 1 B 2 B 3 B 4 HA 5 Bl 6 w7

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
WAL K Urban 0.252™" 0.351"" 0.276™" 0.094" 0.141" 0.254™" 0.316™"
75 Y FERIE R Scale —0.190* —0.228
WHTER X E AR Uarea —0.026 —0.090"
B 1E AT Upop 0.188" —0.119
J& BT 38K F- 48 2L Income 0.089" 0.193"
Ik 2 1 22K L Tneq 0.088" 0.084"
il A48 Control variables Yes Yes Yes Yes Yes Yes Yes
B Oy I8 2 SV Province fixed effect Yes Yes Yes Yes Yes Yes Yes
R* 0.901 0.905 0.901 0.902 0.903 0.902 0.911

4.3 WHEANREBEFHNI N

MAG &5 3 cn 2 5 fr) ] LA H, 3R 1k
X R B BT S I ) s e CBAY 1) gy
RN % A K I A Sobel A8 56 36 BH . 97 24 3% B
TR R A R0 AR 52 (P AE N 0. 436) 5 3 4 £ i
DX T R B R A RO R B2 (P 0. 163) 5 3 4
WIEANA AN B E (P AR 0.076); Ja |’

TH 2 K- 48 B0 A 208 i #E (P AE R 0..000) 5
W W RAKT AN AR E P AN
0.257) . YA RUNL Y 43 B 45 S 2 W . 55 34 4% Fb i
PRl A B X T AR L IR S T 2R K T L R R R
PR R E R CBEAL 2 03 06) 5 B R Bk N O
J& R B K OF R R & B 7 A OE 1) AE R (O
A 4.5),

R5 HEANRELATHEMOGEITER
Table 5 Estimation results of impact of urbanization on grain yield
Gl s R 1 LR 2 A 3 LAY 4 R 5 AL 6 R 7
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
WL K P Urban 0.204"" 0.197" 0.182"" 0.138"" 0. 045 0.204™" 0.098™
J7 K4k Bl AL Scale 0.014 —0.024
WL X R AR Uarea 0.024 —0.077""
SRARCH A0 Upop 0.079" —0.026
J& BT 3K F- 48 3L Income 0.128" 0.171"
I % 1 2K 1L Tneq —0.026  —0.010
¥ #48 & Control variables Yes Yes Yes Yes Yes Yes Yes
B 0y 8 72 SN Province fixed effect Yes Yes Yes Yes Yes Yes Yes
R? 0.907 0.907 0.907 0.908 0.915 0.907 0.917
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Table 6 Estimation results of impact of urbanization on carbon emission intensity
5 it Bom1 o gz BOBS  BUR4 BOBS BB BT
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
W ALK Urban —0.057 0.010 —0.002  —0.106" —0.162"  —0.057 0.039
55 I REFTE AR Scale —0.129" —0.179""
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