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Analysis on the dynamic evolution and spatial club convergence of
national agricultural carbon productivity
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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 Kernel density function , convergence theory and spatial econometrics were employed to investigate the
convergence trend, agglomeration situation, the spatial club convergence and dynamic evolution of distribution of
agricultural carbon productivity in 31 provinces of China from 1997 to 2012. The results show that: 1) Agricultural carbon
productivity in all regions was notably increased. the spatial distribution of national agricultural carbon productivity
became imbalanced gradually. And. four-peak pattern turned into bimodal pattern, and there was a possibility of
agglomeration phenomena in multiple regions. 2) Taking national agricultural carbon productivity as a whole, there were
no signs of o convergence, but in eastern and western regions, agricultural carbon productivity is evident in
convergence phenomenon. 3) National agricultural carbon productivity displayed absolute B convergence with relatively
slow convergence speed 0. 65% . Meanwhile, spatial autocorrelation index further confirmed that the agglomeration
phenomenon existed in Chinese provincial agricultural carbon productivity, and the B coefficients of different types of
regions in four quadrants were all negative,but only two groups,H-H and L-L,exhibited relatively significant space club
convergence trend.
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Fig. 2 Distribution pattern changes of agricultural carbon productivity of

31 provinces in mainland China from 1997 to 2012
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Y S 4 S ] B B AR Ml Bk 2 7 8 A Wi SSCIR G S 7
K AH B LA 5 AF S W13 230 3 /1> B 8] 5 2 R 4T %5
g%, IEMNEGSC 110 1 ERar r  pfELE 35 O f .
A HE LB B AE AR 4 X B WS, 7 R A A 4 X B

WSk, BT F L 19982012 4F 1 [A] 4 [ ARl ik =
PR B RN —0.092 4, 3F5@ i T 1. 00 % i B 3
PERS 50, R A A 46 % Bl Sk 34, Ll Sk Ry
0.65% s 4B BE R & - B 2003—2007 4725 3 A b Bk
A 7R 2% SR AR /NI HoAth 2 AN By Bk e A 7 R
FI S R B o B, s G 1. 00 %6 A9 B 3 PR A 56
W S5 3 A3 ) 3k 4L A0 Y 7. 59 % I i T AN
I B AR SR B . Xt BB L Y R T K
Ji ) — 5 AR I S SR ARl B HE BT A R ) ARl 22
S0 3 0 WAL S R A 4 Y TR PR B 2

F1 19972012 £ R FMBIR VB EF R L A3 pRSER

Table 1 Absolute B convergence results of agricultural carbon productivity at
different periods from 1998 to 2012
P 4 7 £ T 1 1R 22 T PH
Period Variable Coefficient Standard Error T Value P Value
a 1.571 0 0.405 1 3.903 0 0.000 2
1997—2002
B —0.197 3 0.051 8 —3.809 4 0.000 2
a —0.627 0 0.674 2 —0.930 0 0.354 2
2003—2007
B 0.083 5 0.084 4 0.990 0 0.324 1
a 2.639 8 0.284 3 9.283 7 0.000 0
2008—2012
B —0.3157 0.034 5 —9.140 7 0.000 O
a 1.068 4 0.115 6 9.244 2 0.000 O
1998—2012
B —0.092 4 0.014 4 —6.426 2 0. 000 O

2.2.3 P ERLA TR E AR IFOK AL

D as A EE, 2. 2.2 345 Al A, 3% F K B
3148 X ARl e A 7 SR A B B L AE AE 4 X B sk
IR 2 2 () 43 A R O S W] 7 2 A B B A A
— i YRR I G s A B4 15 A [R] X3k ) 2% 57
B o DX 3 P B e R TR WE 7 Oy I K R 5 A5 A I AR
MV B A 7R A A ) S B R S SR M L DL ME A 4R

WSk B A RRAE . BE T UL, B S A Moran $5 50kt
1997—2012 448 3 A b i A= 7= 1) 4 Ry =5 18] | A
MR IEATI A, G5 WL 2. B R AT, B AR 5K
A B AR 7 R 4 /) Moran 38803 7€ 0. 380 1 L)
ELREEEK0.474 3, H¥l T 1. 00% 1 3
PERE 6 33X BBk 2 8 Sl ) A ik 2B 7 R AE 4 R)
A AH B ST TSR AE A R R AR G R AE R LA

R2 19972012 FHERME I ARRUKEFSZLHAEXMERELER

Table 2 General-autocorrelation of agricultural carbon productivity of

31 provinces in mainland China from 1997 to 2012

A AN P {8 Ay A P {H
Moran’s 1 Moran’s I
Year Z value P value Year Z value P value
1997 0.474 3 4.376 8 0.001 2005 0.383 8 3.670 8 0.002
1998 0.471 6 4.503 7 0.001 2006 0.380 1 3.748 7 0.001
1999 0.466 0 4.6417 0.001 2007 0.403 7 4,009 3 0.001
2000 0.473 6 4.144 7 0.001 2008 0.434 3 4.314 4 0.001
2001 0.461 9 4.454 0 0.001 2009 0.441 5 4,247 8 0.002
2002 0.444 9 4.152 0 0.001 2010 0.442 7 4.248 8 0.002
2003 0.440 7 4.349 5 0.001 2011 0.451 1 4.301 7 0.001
2004 0.394 0 3.974 0 0.003 2012 0.442 9 4.401 1 0.001
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FOWR 7 524848 IR A A 77 3R SR 28R
Fie W45 A8 B AL i A 77 R AE Moran”s TS B4
BRI Ja8 o7 B, AR Rl 43 v - v TR 2R (CH-HD G- 2
(L-H) AR (L-HD Fm-liR 2 (H-L)4 26, 4n
3R, JURNEEME D, £F 0 KEZHE
X9 e — R RS =4 R (H-H f1 L-L) N,

1997 4FF1 2012 4F J& T 31X R 42 BRI 48 IX 804 23 il
I8 23 AR 25 A X AEAR R JEE I 3R I A 1] A
B A 7 AR A I A 2R LY S M B B9 R
NG S RT3 A - R ISR SR I B A
23 [ AR AR R AR Ak A T BE A

2) =3 [AEL R TSR A R B o T o A B e i e

F£3 19972012 FHRE K3 AR RUBEFTEELER
Table 3 Agglomeration types of agricultural carbon productivity of 31 provinces in mainland China from 1997 to 2012
RE

' 1997 4F
Agglomeration types

2002 4

2007 4F 2012 4F

3= NS TR I N S SN T T NN 05 N [ W 1252 S T N W0/ N A N 5 <IN 1 N 11 - I A NI N [ N
H-H Wb B b LR R VEMRGDT CRE. R LVEAR VR GTIL, REGER VL TR,
TLIR WL | AN oY (53N | /523N g dent L | AN o3 [
L N3 NI TN S SRINIITN RV TN S W]
ES
W BT, BT R VTR HA AT BB L T eV R T &
I HOR I [ A i | AN i 2N s I = AN A e BN = O 1 e | AR ;1 Iy 2
L-L I BT AL SEM LTI VERE CHON . AR SN TP . SN LT I HOR
[EF: AUk AN /NI LN AE N NN SN 8NP
i
I FEEE AR BRVE R IR )T AR BT R 7R VDT BTG AR AR BT
tN:e)

Ay B Az 7 23R 25 [ TR AR B0 T 36 E 2 75 A7 7 23 (8] 47
SRR AR S AE ML 2012 AF48 SR Bk A2 7 AR R )
I3 R R U A e Az 7= R A AR B W SRR
B o AETT i 2 [AD AT ST 4G 56 117 » 9 X AR Ml B A= 77 36

02 [ AH G PR E AT AR 38 OF AR 1. 1. 3 R 2r 42 Y
S VR o U] 26 9 3 AN Ly S T AH OGP G 6 4

(D) AT A [R] 26 Y 21 531 m] 3 07 ) 25 ] - A
IRA FEANTR] o H-H R L L4386 5 28 AR 255

R4 RUBREFETEHBELGREER

Table 4 Spatial correlation test results of agricultural carbon productivity

H-H L-H L-L H-L
Parameter

11.520 6 0.184 7 31.414 9 12.744 5
LM-lag

(0.001 0) (0. 667 0) (0. 000 0) (0. 000 0)

6.5115 0.049 8 0.593 2 1.277 2
Robust LM-lag

(0.011 O (0.823 0) (0. 441 0) (0.258 0)

17.783 0 0.156 7 32.445 8 12.662 1
LM-error

(0. 000 0) (0.692 0) (0. 000 0) (0.000 0)

12.773 9 0.021 8 1.624 1 1.194 8
Robust LM-error

(0. 000 0) (0.883 0) (0.203 0) (0.274 0)

TEARS NN P .

Note: Values in the parenthesis represent the probability of different carbon

productivity types.
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I L-H 1 H-L 241 0] 5 36 £ 25 (8] ¥ 5 A AL, HL ARk
FL.H-H A M L-L 34 R EAMH A, B4 LM-
error Al Robust LM-error #J & & 4 W B i T LM-
lag 1 Robust LM-lag; 5t AH 2 . /&4 L-H 241 f1 H-
L 2 1) AF DG A 35 8 43 I A 3 i b 3 1 A By {H
LM-lag Fl Robust LM-lag % % ffy & 2 ¥ W& { F
LM-error #il Robust LM-error, #f I % $& 25 [6] i )5
R H AT G 3

TOMAAARRER X B RE2 R, H
A H-H Al L-L 4l 7 22 R g, Hofb 2 41
AR B H-H ORI L-L X P9 4Rl 5 2 7= 36 22
SEAEZS B FHA U B 45N EHE T L-H M H-L i
XSl # It AR ., BACRE . H-H B3EM L-L
BAER B REB M N —0.051 7 M —0.038 4,314

FE 5. 00 Y0 B BEAG K SF R 25 . 45 A B9 S 1 5 )
k0,352 0. 26 % ; [RIBF A B RBCHIE, Higid T
1,00 %6 (i i 25 MEAG 56, 3 136 W 2 21 IX 38 P9 AR ol ik
FE R I AEAE 2 B 0 OF 1 AR G FR L X P A
Z 0] B Al B A 7= 2R K - 15 R 1) — B0 B 0k 25 R
BT /N a3 ) R )l 4 B . A M, L-H O RTH-L
AL B IFIARE 1 A G085, F I oA 3 o I 5 1 A 3 B 3
PR K 3R 2 Ml X P 4% 48 AR Ml Al A 7= R A 28 [R] R A7
MRS . AR Xt X e Oy T R
SR I pe R A e IO (B 0 o) B T 2 3 ) Al
WA R E R, BARWE, T AT B E
25 IR 25 5, Hoas [ Y SR Bl & fE A 0 K 2%
50 H-H R L-L 7 K 5 288 Hb X AR M B A= 77 22 1
25 [A]AEL A R A S 4 A o B

FS5 RUBREFEZEHEFBUSELEER

Table 5 Spatial club convergence test results of agricultural carbon productivity
59 H-H L-H 1L H-I
Parameter SLM SEM SLM SEM SLM SEM SLM SEM
0.192 7 0.2312 0.206 4 0.092 8 0.054 2 0.076 7 0.000 9 0.023 0
“ (0.072 4) (0.046 8) (0. 457 5) (0.7317) (0.074 2) (0.028 6) (0.782 8) (0.901 0)
—0.031 3 —0.0517 —0.020 8 —0.007 0 —0.013 0 —0.038 4 —0.026 8 —0.044 3
P (0.045 1) (0.013 5) (0.557 7) (0.838 2) (0. 346 2) (0.014 9) (0. 338 8) (0.169 7)
0.334 0 —0.236 1 0.333 0 —0.236 1
e (0. 000 0) (0. 045 8) (0.000 0) (0.004 6)
0.380 9 0.070 0 0.336 1 0.360 7
A
(0.000 0) (0.585 9) (0. 000 0) (0. 000 0)
o 0.001 7 0.001 6 0.001 5 0.001 6 0.001 0 0.000 9 0.001 5 0.001 4
R? 0.199 8 0.2537 0.245 7 0.204 8 0.200 9 0.2551 0.232 0 0.275 9

EARS NN P .

Note: Values in the parenthesis represent the probability of different carbon productivity types.

3 Fiv5itie

A 5T i P B ok R L WAL S B8 0 S [ 3
BRI [ Bty 31 48 DX AR b ik £ 7™ 8 43 A i
23 [ARUR TR SO 5 AT 5 4 AR B LA T 458

D4z [ OR & IR 5 31X S =R XA i
CE SO ECENIERTE: B NS MO W B e A R
A AR e MR A s BR AN A 3 A L R R
RO DX AR B AR AR DX ] S A XA [R]
a2 B I b DX 22 BEOR W Ok, 23 ) A B
W AN A L B O B A B8 — 3 =N DY 0

b RS R — F — IR R Jmy s B 2 A Hb X
LR B Al fE

2)1997—2012 4F 3 6], 7o [ KRl 31 4 X &\l
B 7 22 AW R AR AN AEAE o WS4 B
20072012 4EAFTE B BE 1k o ISR 5. = Kb X
o R AP AR AR BN I Y o S 4 i
X ASFEAE . 5 B[R] B, 4 [ Al il A 7= 2 A7 7
B B Y A 6 Bl SO B, I SIGH B S 0. 6504
3B BEORE L BR 20032007 4K H 3B 8 0 S0 3
A o At B 3 Al Btk A 7 22 A U SRR B S B, HLGE
BT 100 %0 Y S PR RS 56 O SGH EE ak 4L 40 0
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i 2 ] PR 8 0 AT 1D R R I A A LA B B ) o X A
AL D NES . MR T84 XA &5 K
RO [A] 50 43 bl DR AHE 9 5l 38 4 K3 B 2 T K
S Sk BB HE T T 05 — &R 4048 XA A B4z
B 2 T AR A A5 Ml DX ARl 28 5 kR R O DL Sk
b e Az 7 35 S 2R 2 K b 3 R TR B0 R ARl ik
e 7 RIS DX A X el HE 7 R A v ML DX 1) 48
TCHE 45 G B LA 3 e 5 i el 2 S 1 4 ] 0
P 14 Bl 9 HE S AR AL TR 8T

JUE EIE S TR KBl 31 4 IX A b Bk 2F 7= R AT
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