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Abstract

Based on the balanced panel data in 19 provinces from 1979 to 2018, this study uses Hicks-Moorsteen

productivity index to measure the growth of total factor productivity (TFP) of maize. A spatial dobbin model is used to

test its spatial convergence. The results show that: 1) The average annual growth rate of maize TFP from 1979 to 2018

is2.20% , and the cutting-edge technological progress is the main driving force. 2) There are significant spatial

differences in TFP growth and its dynamic mechanism in China. Maize productions in most provinces show the “single

drive” type growth characteristic, which is coexisted with the deterioration between technological progress and

technical efficiency. 3) There is a significant spatial convergence trend of inter-provincial maize TFP growth in China.

Because of the existence of spatial spillover effect, the growth rate of maize TFP is slowed down and the convergence

period is prolonged.
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Table 1

*x1

1979—2018 EEZEMEBEFE EX TFP K ERK Hof#

Maize total factor productivity and its decomposition from 1979 to 2018

AR R ZE AL 53 TEC decomposition

i TFP BAR#EL  HORHFE i PR
Rk e 4 N WA % KR4
o 1 e o2 Ak 1 E%Tﬂ Lfﬂi U39 fn
€erio AR iy Rk S AR
rp pe . 2 Tl R
OTE OSE RME
1979—1987 4 1.039 4 1.021 6 1.020 9 1.005 1 1.012 1 1.003 5
1988—1994 4F 1.007 1 0.973 3 1.043 0 1.005 6 0.998 2 1.039 0
1995—2003 4F 1.008 3 1.022 9 0.989 7 1.002 7 0.992 6 0.992 0
2004—2009 4 1.046 2 1.030 7 1.016 3 1.019 9 1.008 7 0.989 2
2010—2018 4F 1.0150 1.023 5 0.992 9 0.998 2 1.001 9 0.993 4
- Mean 1.022 0 1.014 6 1.011 0 1.005 6 1.002 3 1.002 8

T - O & 48 808 R B — AR R A A B BN HIML 45 550875 AR B

i BE 9 B JLART - B0 L BSUBCR B A48 1 4% 4F

RS S L TR AN =
R 1 RN X AR bR R, <1

Ja AT Ry A AR A 3 2 AR AL HM 45 BUEAE R A A I LT3 (8, O %% 15 54
FR T SRR 1, R AR S AR 09 4F 2 3 1R

Note: (D The indexes in the table are the geometric mean of the weighted HM index values of all sample provinces

in each year in the corresponding period, the weight is the proportion of maize sown area in each year of the

sample province. @ The index result greater than 1 indicates that the corresponding indicator is increasing,

and less than 1 indicates a decrease.

corresponding indicator.
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1K Growth rate

Each index minus 1 is the average annual growth rate of the
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TFP growth of maize from 1979 to 2018

TFP 3G K B, 56 P4 i 0102 20042009 4F,
Tk TFP AE¥ KRR F] 4. 62% . 0 5 A A
HOK B PR — A I, Hop 2004 4R B4 IR F)
19. 80 % » i T LAEAR AT AE Ay, O HIE SRS — 1
FREEH) 2008 4F, ST E 20102018 4,
K TFP 4E3 K% 1. 50 % . S BRI a3 K fa e,
AL 2017 45 0 T 47 a5, R 2 25 32 0 b 1, i
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DXRIPG AL FE R B K IX 4 AN DX, ASHIE 5% 35 1 [R]ARE XoF

BT U 19 A REARAE 0 3047 R 43, 900 BT A
X3 ) T ok TEP MR AF ML, 45 R andk 2 fion, vl LA
B — BRI BRI AL S LT BT AT A 1
ST E oK TFP IEE K, JF H MK IX B oK
TFP K FRIRKF 1,305 @ E AR F Kk TFP i

F2 19792018 EEZERIFENK TFP K ER K E
Table 2 Maize TFP growth rate and its decomposition in different regions from 1979 to 2018

X FEAR 13 TFP # K % AR AR AR RA
Region Sample provinces TFP TPC TEC
M52 Inner Mongolia 1.023 6 1.022 5 1.001 1
il 7 Liaoning 1.007 6 1.020 3 0.987 6
L7 4l B E M Jilin 1.0215 1.039 8 0. 982 4
Northern spring sowing
. M)y 1. Heilongjiang 1.019 2 1.013 4 1.005 7
maize belt
FH Ningxia 1.032 2 1.029 2 1.002 8
-3 Mean 1.024 9 1.027 5 0.995 9
Wb Hebei 1.011 7 1.010 8 1.000 8
1174 Shanxi 1.009 5 1.007 4 1.002 1
VLI Jiangsu 1.012 8 1.023 3 0.989 8
S B 1A Z# Anhui 1.017 2 1.009 3 1.007 8
Huanghuaihai summer
. . I 4 Shandong 1.010 1 1.015 8 0.994 4
sowing maize belt
W ® Henan 1.010 7 1.002 5 1.008 1
Mt Hubei 0.990 5 0.995 1 0.995 4
14 Mean 1.016 9 1.010 4 1.008 2
I P Guangxi 1.003 0 1.007 7 0.995 3
P L K X P9Jil Sichuan 1.004 6 0.991 1 1.013 6
Southwest mountain HM Guizhou 1.003 1 0.990 2 1.013 0
maize region ZT Yunnan 1.012 6 0.994 5 1.018 2
14 Mean 1.011 1 0.995 2 1.017 6
B 7 Shaanxi 1.007 6 0.991 3 1.016 5
Ny 2 > X
EELE S it Gansu 1.016 3 1.012 8 1.003 5
Northwest irrigated
) ) Hr s Xinjiang 1.042 7 1.058 3 0.985 3
maize region
S Mean 1.023 9 1.017 3 1.011 9

TE - DR R 0 A B i i AR ROR R A SRR R AL R A B BOR (. O % 1880 A % 4 HM 15
BUEAERE AU DI B0 LA B0, 4% DX IR 339 4 A DX 3 DA AR SE 2 473 B4 AR HLML 38 B30 7 AR A 300 1N ) L AR~ 249 4, AR B

4% DX T A8 03 25 4 B9 T K T AR o L

Note: @D To save space, OTE, OSE, RME are not reported here. @ All indexes are the geometric mean of HM index

values of each province in the sample period, and the regional average value is the geometric average value of

weighted HM index values of corresponding provinces in the region in the sample period, the weight is the

proportion of maize sown area in each year of the sample province.
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A I 1] A HE A% L ok A 22 ol AN AT AL &R K
TFP K JEKV- e 42 B4l fE ik 3] —HWer 2l
B S n) L R X LR AT WS R g . TR B A
[i] X1 2R ) MAT S50y 6 B 5 T S X A R L Y A
[ AR DCPE AT A0 . ASBIF 58 2R T 2 T E =5 1]
OLS [ %5 2 #) Moran’s 1 £ 56 . LM-error ¥ % I
LM-lag 656 FEA7 #0015 55 23 50 0 =X (4) F1 (5)
AT 5 5 [ 2 200 BB ) LSDV Ak i, 2R J5 iR 4
LSDV {1 i) 5% 22 247 25 0] AH OC P A 35, 45 R0 4
T3 3. ATLLFE 2|, 76 M 2 FF 2 25 () A 3 40 B i
T L& WBEJ5 B %A Moran’s T f8 80ERAE 1%
K B, [F B LM-error, LM-lag 4t 1 75
3 G DA e WY A% O R O A R AL e A A A (]
AHIHE R 25 [ AR R AT o M2 R B0

£3I ETLDSVHTERENTEAHEXEREER

Table 3 Spatial correlation test results of residual estimation based on LDSV

(8] Y= 77 F

Regression

Moran’s 1 ¥ 56

Moran’s 1 test

LM-error K556

LM-error test

LM-lag #5 5%
LM-lag test

#6555 LS Absolute convergence

481 Conditional convergence

13. 826 [0.000]

10. 744 [[0.000]

192. 775 [0. 000 95.007 [0.000]

111. 283 [0. 000 64.938 [0.000]

T 7 465 MR EN AR PR AR

Note: The values in square brackets are associated probabilities.

2.2.2 FEDKSCE S AT

7 L& B WA B AR i AF AE A5 MLAR Gk B A
25 ] F =2 AR o ok TFP 38K A9 2 8] 05 8k
AT BT . 3R 4 A T AN R R S ] R 2 A
T T A Rk TEP 4 % e S 4 1R e 8 Ak
THEE R . AT LLUE B, T e 2 78 46 X I S0A J2& 7
FMFWSUBIE T, Hoas [ J5 R AL o #F 0 1E Ho3d
TR EMRLR, EWE D EE K TFP MK B B F
(1 25 [B] 3 11200, 28 B & J K SF A B b XY R OK
TFP ¥ K B8 4% B 2 0 B A L X £ oKk TFP 3 Ko
L, [R] B P RUE B T LA S (] R A TR R AR s E AT
oKk TFP WSO 58 A & oy B35 i S 78 3L,

i A FRATT UG A e E oK TFP I

SURFIE R = 054518 H— LI R G HES M HE,
EA L EK TFP HAEI R plsiia® . 1
Ji A REAL R SR B B I A THE RN T 0, B E
T 1Y K Y S RS B, X R E oK TEP 3
T AN 1 b X AEAE 5 R EE R Y B X AR A
] oK TFP ¥ K M 22 058 T4/ . 58 = R (Rl s
14 S JE 4 (0 25 R T A XS TR . R s [
MR TE T 2 1 U850 3 B (60, 9 %6) i Hh 4 it
WS EE (56, 7%0) 4. 2 A 4 s A =S (Al ] R
Jei » 2 A WS R S BEE (60, 0 %) [l A L 4 S i S50k JiE
(56. 0% gt 4. 0 N E . XA RES KRRl s
JET 45 M IX 45 RS TR) B R AE R K A 7 A K
FATVE B AEH IR 4 D E A i AL R
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Table 4 Convergence test results of TFP

AN g & xRS [ A &
Without consideration of Spatial ~With consideration of Spatial
Viing =N
A H
Variable 2t %5 i 8 LR IEH) 26 5% i 5 - ARIEs
Absolute Conditional Absolute Conditional
convergence convergence convergence convergence
L —#) TFP 8K GO —0.433"" —0.456"" —0.429" —0.451""
InA;.,— (0.086) (0.103) (0.089) (0.089)
ZRF —0.318" —0.272"
pdisa (0. 062) (0.058)
Tk ik —0.376"" —0.257"
ind (0.151) (0.130)
Al FE A 3% it 0. 006 0. 029
Ininf (0.076) (0.072)
Tk A AR 1.678" 1.709
agg (0.551) (0.525)
0.590" 0.520"
? (0.055) (0.058)
B 0. 009 0.207
Constant (0.051) (0.130)
Fisf ] 7 % 2% hi7 Yes Yes Yes Yes
Time fixed effects
Hb X [ 5 B0 Yes Yes Yes Yes
Spatial fixed effects
Hausman ;56 141. 284" 155. 960" 193. 757" 111. 903"
Hausman test
Wi S 3 2 0.567 0. 609 0. 560 0. 600
Rate of convergence
20 S5 A 1.222 1.139 1.237 1.156
Half-convergent period
R? 0.335 0. 404 0.203 0. 311

T OFF 5 WA TR BRI BE L 0 |

A6 240 7 [ia) i 7 e B N ) I 40178 e Y [ 0 R K

Note: @ Number in the round bracket is robust standard error.

*** *%

’

xx x RIRER 120,526 .10 % BFEMAKT. QR THIE, &8 T SDM

represent the

significance in the 1%, 5% and 10% levels respectively. @ To save space. the regression

coefficients of the spatial lag variable, time and spatial dummy variables of the SDM model are

omitted.
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g ok TFP 36K Ui Sy e 2 2R L i H 28 9¢ 35
T W FE AR FRR B B3] T F ok TFP i3 &K, A
T S 4 1 2 8. B = il T s ) 3 AR
JO7 B4 A7 AE (A5 v [ 4 B oK TFP i S48 )3 A8
I YR R N ¢ 0 S g 15 P G VA SR
AN Ol S 7 S B i QS G G N e )
56. 701 60. 9 %6, XF R Y > R IS SKR 1 43 i Oy 1. 22
FU L 14 4F 5 i AE 2% 18 T 45 [R] A0 RO S » 4 X i 84
2% A W S BY Whe S5 R BE 43 B AR Sl 56, 006 AN
60. 0% » X 07 14 2 A WL S50 A ) 43 S Ay 1. 24 AN
1,16 4%, 3 i B 2206 25 ) %80 07 11 1 G Wi SSORsE #0025
E Al K TFP 38K e sl .

3 HieEEY

A 5E R H R FLSE 45 1) Hicks-Moorsteen 4z =
EAEHO 19792018 4E P [E £ oK TFP Y1445 L
AT 0 R o ik, I s ) R A AR X6 2 ) i
ST S . DRI R

Did 25 40 4 B B £k TEP B T 48 P i
KOAFEHMEK RN 2.20%, HX —WK FEE% T
AR BT & WAL FH ok 09 35 K800, BRETI R
i

2) TR G L X8 & R KT R K AR ™ 4%
PRE 22 5, b B E ok TFP 88K 7778 38 19 28 ) 22
E L NS S EIIREVE R OX QUG S Nl -l
IS IR X, T 3G 02 i 2 A LA s DA X H A
e F AL B E R KR, HUOE P AL
oK DX ¥ e Vi R R OK L P g L M R oK X K
12,

ARG G X3R4 E oK TEFP 38K 3l AL A7
FEAG AL ARAE , W RZ DR G, N5 BBV T
At ve 2B ATH R A 8 M (AR XD
T T EARF AR5 HEORROR W L W AR
R MEIVE - SRS TR SN NN B/ NN T/ NN I
NLBEIN 2 g BTG AT 5 10 N CHIR XD # R
B AR 2D 5 R BRI A 1 LR B 7 A
FAREAE 5 D DX I TR 7 80V V6 B % K g b
FEME R IXSCEL T TFP By« WK 8l 7 B 3 <, HiAfth 2
A DX 2 3R R Ry R 3 2D 0 PR R R A
BRI B AR 1 B R R A A,

DTS H RS B ER, hEEK TFP K
FOAFAE A Y B USSR B, I AR BE T 4 % e 85
S A W SICEE A T ARG . T S [ A Y AE0ONE A A

454 TR TFP 3§ WSl i g — 20 1%, i
SUR M — I

BExr BIRES IS A5 =05 TR B  L — 2
IR TR =B e i EORBERBEE . AN
BIF 0 B4 T R A ™ R 5 K AR 7 R
R A B R B AR R 7 Y A G ) 5 ks AT
A S — 2 HL ik R A HE T AL
LN B IR 55 B8 1 RN 55 56 32 H it /N P
BRACA MY 1) 157 12 M 85T i o i e R B 28 R AR 2L
R PR Rk TFP. 2 DN b il B R B 22 524k
MR R B oK TEP, B XE A [ 3 X A4 28 5% & g K
S AR S YR AN Kl R R AT BT X
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