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Study on Regional Differences and Influencing Factors of Ecological Efficiency of Maize Planting Areas in China

CHEN Yan-jun (Economics and Management School of Yangtze University, Jingzhou, Hubei 434023)

Abstract Based on the panel data of three corn growing areas from 2004 to 2018, this paper used the Malmquist-luenberger productivity in-
dex and yield oriented DEA-malmquist index in the directional distance function of SBM model to empirically study the regional differences of
ecological efficiency of corn growing areas in China, and the real production situation of different corn growing areas under environmental con-
straints. Then, through Tobit panel model, the differences of eco efficiency and production efficiency index of different maize seed areas under
the same influence factors were analyzed. The results showed that the overall development mode of maize seed area in China was extensive, the
overall ecological efficiency of northern seed area was higher, and the production mode was low-carbon;the average ecological efficiency of
central seed area was higher, but the technical efficiency declined significantly ;the ecological efficiency of western seed area increased slowly,
and the technical input was insufficient. The disaster rate, ecological management level and environmental protection input factors have a con-
vergence effect on the ecological efficiency and traditional M index of maize planting areas, but there are still large differences in different

planting areas.
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Table 2 E-efficiency and traditional M-index decomposition of corn growing areas in China in 2004-2018

X3 By H: 2530 RAE S Index of ecological efficiency f£4¢ Malmquist $5%% Index of traditional Malmquist
Region Province MLEFFCH MLTECH ML EFFCH TECH M
AR b 1..006 7 0.999 5 1.006 1 1.013 0 0.990 0 1.002 0
Northern spring so- | g 0.995 1 0.997 8 0.992 6 0.992 0 1.067 0 1.059 0
Wing area M5 1.005 0 1.033 6 1.038 6 1.013 0 1.027 0 1.041 0
i 0.998 3 1.049 3 1.048 7 0.996 0 1.026 0 1.022 0
FHK 1.000 0 1.028 4 1.028 4 1.000 0 1.005 0 1.005 0
BT 1.000 1 1.017 7 1.018 6 1.000 0 0.992 0 0.992 0
Mt 1..000 9 1.021 1 1.0222 1.002 3 1.017 8 1.020 2
P SRR X T 1.000 0 0.996 2 0.996 2 0.999 0 1.046 0 1.045 0
Central plain region  zzg 1.005 1 1.019 4 1.024 2 0.993 0 1.010 0 1.004 0
7R 1..000 6 1.016 4 1.016 1 1..000 0 0.997 0 0.996 0
e 1.001 7 1.096 9 1.098 7 1.002 0 1.1450 1.148 0
[ 0.987 6 0.988 8 0.974 5 0.992 0 1.0450 1.036 0
Mt 0.999 1 1.023 5 1.0219 0.997 2 1.048 6 1.045 8
PEER 1L MR X GV 1.001 0 1.000 6 1.001 6 1.010 0 1.014 0 1.024 0
Western - mountain- )| 1.010 2 1.005 4 1.0156 1.011 0 1.0320 1.043 0
ous reglon S 1.015 7 1.006 1 1.021 6 1.007 0 1.039 0 1.046 0
ZH 1.016 3 1.015 1 1.030 3 1.026 0 1.1310 1.160 0
(5} 1.020 2 0.978 3 1.000 0 1.021 0 1.033 0 1.0550
Hifr 1.007 2 1.005 9 1.013 7 1.005 0 1.0250 1.0310
s 1.000 0 0.977 6 0.977 6 1.000 0 1.053 0 1.053 0
it 1.010 1 0.998 4 1.008 6 1.011 4 1.046 7 1.058 8
ol lE] 1.003 9 1.0129 1.016 8 1.004 0 1.037 0 1.042 3
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Table 3 Indicators of influencing factors of ecological efficiency of
maize industry
e A A TEHChR
Type Factors Variable Selection criteria
IR URTS KRBT GDP A5— [ 434 i i/ 38 B
Macro environment X GDP Bt (%)
WAL K URB BB 1 40cat/ 56 Bt X
S FEEE (%)
Pl & IR et i) AREA KRG 0 ARV 4 VE W 1
Agricultural  devel- Pl (%)
opment B A GOVS 245 17 WF B 26 — 7= Ml 32
B/ B RS (%)
UM MECH  HUAL.S 3 J1/ R AEY) &
RN (KW/hm?)
ZRF DIS AW Z KB RAEY)
SRR %)
B SR HERIR A ECI K 2% A B RV R A
Policy support VRGP (% )
BRI PN EPM HMRIE BREL 0/ Al & 5%
A (% )
Bk A EEHRL) (P EAR A SR Iilpﬁfﬁﬁil‘@
K EBHE ST L)

Note: The data are from China Statistical Yearbook, China Rural Statisti-
cal Yearbook, China Environmental Statistical Yearbook and China
Science and Technology Statistical Yearbook
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Table 4 Comparison of ecological efficiency and production efficiency of maize in different regions of China

A JtFHFIX North FRIBANIX Middle PHFRANX West

Variable CEE M CEE M CEE M
455 K /K- (InGDP) 0.084(1.25) -0.046(-1.03) -0.197(-0.61) 0.050(0.25) 0.020(0.23) 0.004(0.07)
Pl EER (InAREA) 0.005(0.07) -0.134™* (=2.20) 0.125(1.07) -0.179" (~1.83) 0.058(1.03) 0.038(0.84)
WAL/ (InURB) 0.008(0.05) 0.198*(1.68) -1.276(-1.62) -0.107(-0.22) -0.373"*(-2.43)  -0.197(-1.58)
TECRE A (InGOVS) -0.021(-0.63)  —0.016(-0.68) -0.003(-0.03) -0.029(~0.49) —0.080** (-2.04)  —0.001(-0.04)
MU (InMECH ) -0.083"*(-2.08)  0.051*(1.82) -0.221(-1.05) 0.271* (1.67) 0.082(0.89) -0.012(-0. 16)
Z9¢ 2 (InDIS) -0.065"" (-2.19) —0.033(-1.64) -0.094 (~1.73) 0.005(0. 15) —0.055"" (=2.56)  =0.033"* (-2.04)
HZIRHKE(InECT) 0.097 " (2.23) 0.093*"* (2.84) 0.071(0.63) 0.041(0.57) 0.003(0. 15) -0.000(-0.01)
FMABEA (InEPM) -0.036(-0.71)  —-0.049(-1.47) 0.210"** (2.09) 0.032(0.56) 0.080* (1.95) 0.055* (1.78)
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