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Different spatial impacts of agricultural industrial agglomerations on
carbon efficiency: Mechanism, spatial effects and groups differences
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(1. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China;
2. Hubei Rural Development Research Center, Wuhan 430070, China)

Abstract In order to inspect the effects of agricultural agglomeration on agricultural carbon efficiency, based on the
stochastic frontier transcendental logarithmic production function. this study integrated agricultural carbon emissions
into the agricultural economic accounting system to calculate provincial agricultural carbon efficiency of China from 1997
to 2014, and then investigated the spatial auto-correlation of agricultural carbon efficiency and its relationship with
agricultural agglomeration. The results showed that: Although the carbon efficiency of China’ s agriculture was
increased steadily during the study period, the regional carbon efficiency distribution structure featured by “polar
nuclear” area with high value in the eastern part and the western low value was gradually formed due to the long-term
influence of “gradient type” development mode. and the imbalance of inter-provincial carbon efficiency became more
serious. Meanwhile, agricultural carbon efficiency between provinces in the same region was relatively dependent;
Based on the investigation of relationships between agro-industry agglomeration and agricultural carbon efficiency, it
was found that there was a characteristic of environmental Kuznets curve between them, which is with the increase of
agricultural industry agglomeration, the agricultural carbon efficiency would be improved and then be deteriorated. At

the same time, different regions with different relationships between agro-industry agglomeration and agricultural carbon
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efficiency showed different agglomeration degrees, which meant that the agricultural carbon efficiency of high

agricultural agglomeration zone (central and western agricultural advantageous provinces) displayed * rising-

decreasing” tendency with the increase of agricultural agglomeration degree. However. in low agricultural

agglomeration area (developed coastal areas) , the agglomeration of agricultural industry displayed a significant effect

on the improvement of agricultural carbon efficiency.

Keywords agricultural industry agglomeration; agricultural carbon efficiency; transcendental logarithmic production

function; spatial effects
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Table 1 Descriptive statistics of agricultural input and output indicators
Ei=g 7 ¥E LREDA T 1 2 I KAH F/ME
Indicator Mean Median Standard error ~ Maximum value ~ Minimum value

Al =8 /42Tt 2 736.68 1 510. 96 3 167.27 19 212. 34 41.45
Agricultural output
A B HE R /T 3 037.03 2 635. 42 1989.29 8 525. 49 197. 60
Agricultural carbon emission
Alb HAAF i/ fL T 581. 87 302.55 735. 68 5459.74 7.75
Agricultural capital
Ak 553 11 /01 N 963. 55 760. 60 749. 88 3 558. 60 33.40
Agricultural labor
B /7 hm? 507.15 463.19 352.01 1437.83 19.61

LLand area
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Table 2 Descriptive statistics of variables in spatial panel models
BT ESf ! SAEVA T E 22 RRMHE R/AMHE
Variable Mean Median Standard error ~ Maximum value ~ Minimum value

RNV ERBIR ce 0. 319 0.878 0.173 0.967 0.078
Rl = R aa 1. 146 1.167 0.498 2.857 0.092
X B2 K el 1.717 1. 302 1.348 7.602 0.224
WAL ur 0. 343 0. 300 0. 164 0.903 0.138
Tl A il 0. 386 0. 406 0. 097 0.565 0.070
Al F= ol 454 str 0.851 0.043 0.102 0. 982 0.572
RFFEREE edu 0.628 0.133 0.161 0.947 0.006
QRN 0. 088 0.084 0. 031 0.180 0.021
H 4Rk K FE dar 0.279 0.249 0. 160 0. 936 0.002
A FFIE ol 0.405 0.063 1.112 8.133 0. 005
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Table 3 Test results of stochastic frontier production function model

1R 1 A 36 Xof B AL A (B IR R g3t 4 (LR) 6. o (RO Il S it
Hypothesis test Logarithmic likelihood Likelihood ratio x6.01 (k) value Conclusion
HI . JFAs Y 256.01
Original model
HO . RFEAEHE R 254k 130. 29 631.37 16. 81 FE 4
No Technical changes
HO : $ AR ok 245.57 628.57 13.28 fH4
Neutral technical progress
HO:C-D A: = pFi $X 115. 50 730.72 30.58 EiEE:!
C-D function
AL Ml o 7E LA 25 M1 B AL B9 A 7 oR 80P 2% SHEAG TSR TR R 4,
T4 BHLTIA T E M R
Table 4 Estimation results of stochastic frontier production function model
Bl s ML fi {8 t GtHE A hE ML fi {8 t GEHAE
Variable Maximum likelihood value 7 value Variable Maximum likelihood value ¢ value
Cons 2. 460 1.521 In(land) In(CO, ) 0,618 5.173
In(land) —2.088" —3.724 || In(labor) In(capital) —0.153" —1.844
In(labor) 4,106 8.122 | In(labor)In(CO,) —0.143 —0.998
In(capital) —0. 987" —3.359 || In(capital) In(CO,) 0.158™ 2.138
In(CO,) —1.469" —2.893 0.206"" 3.899
[In(land) J* 0.058 0.509 z —0. 001 —0.296
[In(labor) J* 0.288"" 3.130 tin(land) —0.051" —2.931
[In(capital) ]* —0.180" —4.626 || tin(labor) 0.038" 2.788
[In(CO,) J* —0.457" —6. 441 || tln(capital) 0. 050" 4. 465
In(land) In(labor) —0.736"" —4.190 || tIn(CO,) —0.031" —2.459
In(land) In(capital) 0.315" 2.969 | ¥ 0.927 73.11

X O BIERIRTE 1Y% 5 YR 10 % BAG K B .

T s %exx | xx

Note; ##% , ** and * represents the significance at the levels of 1%, 5% and 10% ,respectively.
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Table 5 Agricultural carbon efficiency of different regions in China

X )y Year
Regions 1997—2000  2001—2005 2006—2010 2011—2014 1997—2014
%0 Eastern 0. 437 0. 466 0.497 0.524 0. 481
H1 3 Central 0. 247 0.277 0.311 0.342 0. 294
P Western 0.162 0.188 0.218 0. 247 0.203
%4t Northeast 0. 244 0.273 0.305 0.335 0. 289
%[ China 0.275 0.303 0.334 0.363 0.319

T« 25 3 X 2% I 30 B0 35 D T S A 2 A S 4

Note: The data is the average value of all provinces’ agricultural low carbon efficiency in

different regions and periods.
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Fig. 1 Distribution pattern of provincial

agricultural carbon efficiency in China
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Table 6 Moran’s index of agricultural carbon efficiency in China from 1997 to 2014

i & Ay Year

Statistic 1997 1998 1999 2000 2001 2002 2003 2004 2005
Moran’s I~ 0.377"* 0.378"" 0.380"" 0.381™ 0.382"" 0.383™ 0.385"" 0.386"" 0.387"
Z-value 4.003 3.962 3.961 4.128 4,073 4. 070 3. 867 3.999 4.048
Moran’s 1 0.388" 0.404" 0.389"" 0.390"" 0.391"" 0.392" 0.392" 0.393"" 0.393"
Z-value 4,161 3.991 4,019 3. 940 4.106 4,226 4.021 4,193 4,025

e x| % AR FRRTE 1% 5% M 10% B E KT i,

Note: %% , x¥ and * represents the significance at the level of 1%,5% and 10% ,respectively.
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Table 8 Estimation results of spatial panel models of different regions

EAEREH X High agglomeration area

(R4 B 4 X Low agglomeration area

AR A 23 [ ¥ i B SLM

75 AR 22 A SEM

A G RIR SLM SRR ZE B SEM

A= <N
Variable I 5 20 I 5 20 I 5 20 i BL 2
Fixed effect Fixed effect Fixed effect Random effect

Al e E T aa 0.191 0.416" 0.328"" 0.201
Ak 7= L 42 BTG aa” —0.017 —0.037" —0.027 —0.008
WAL ur —0.108"" —0.105" 0.058 0.118""
T A BT afi —0.029* —0.006 —0.013 —0.023
B4R 9% dar 0.012* 0.011* 0. 004 0. 004
LR R E edu 0. 048" 0. 050 *** 0.292 0.324%
Tolkfk il —0.089 " —0.108"" 0.017 0.013
Ak X AN FE L ol —0.029 " —0.027 —0.028" —0.030""
[X 8 25 55 & R K- el 0.068™ 0.118" 0.069"" 0.086 "
LN 7 L5 4 str —0.199* —0.225" 0.334" 0.324""
H AT cons —1.327"™
o/A 0.516"" 0.537"" 0.313" 0.067
Adj-R? 0. 936 0.932 0. 649 0. 621
LogL 736. 69 727.68 332, 36 283. 49
X, Area LM-lag Robust LM-lag LM-error Robust LM-error
'%%%%E‘? . 13. 940" 0. 020 15. 880" 1.970"
High agglomeration area
e i 5.380"" 8.870"" 0.074 3,560

Low agglomeration area

ot Fll % SRHIFRIR 126500 10 % BARKF W3,

Note: x%% , % and % represents the significance at the level of 1%, 5% and 10% , respectively.

O M 1997 —2014 AR4 2 Al LQ SRS AR 15 B0 732 Fo v v 41 3R 2 X R B0 AR VBT L IE UL I VER LB L L LR L R LB

YT B I 5 IR AR R XA AL M O U R R
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