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Comparative advantages of maize production and its determining

factors across major maize producing regions:
Empirical analyses based on the panel data of 20 major maize
producing regions during the year 2008 —2017

XU Tiantian, MENG Ting" , MU Yueying
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract The problem that the maize supply has exceeded demand since 2015, leads to serious development
problems in the industry. Based on the panel data of 20 major maize producing regions during the year 2008 — 2017,
this study evaluates the comparative advantages of corn planting in various regions, and then examines their
determining factors. The results indicate that: 1) Hebei Province, Inner Mongolia Autonomous Region, and Heilongjiang
Province have comprehensive comparative advantages of maize planting, and their advantages in production cost and
industrial profit are particularly prominent; 2) The comparative advantages of maize planning among regions are
positively determined by agricultural diesel use, cultivated land irrigation area, and rural education investment, and
negatively determined by agricultural chemical fertilizer usage, per capita consumption level of residents, and
proportion of agricultural GDP. This study provides valuable insights on how to promote the development of maize
industry. It is suggested to adjust the regional maize planting layout based on the comparative advantages,
scientifically optimize the production inputs, and improve the matching of planting, production, and intensive
processing in order to enhance the entire maize industrial system.
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Table 1  Summary of descriptive statistics
e3ill A8 G A BE Pl 22
Type Variable Unit Mean  Standard deviation
A& AR NE T ) 4 Jit 240 145
ij:%% A 24 1 i Tt 6.27 4.30
RENHUELT f¢. 58 31. 30 20. 50
12 i R R 10* km 17. 22 6.33
HPER IR 5 I b v 3 e AR 77 hm? 26. 30 15. 60
Environment AR FH S I A Jit 80 62
LR R AL ppll 2.70 4.50
255 K A GDP Jiot/ N 3.77 1. 66
Economy JE RN 496 K1 Tt/ N 1. 30 0.57
FE 5 48 Industry S5 —7lk GDP i [ % 11.57 3.61
B &R Policy T B e AROK 55 S f¢.78 434 229
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Table 2 Aggregated advantage index of major maize producing provinces during 2008 —2017

A (L IR XD A Year
Province (City,

Autonomous region) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
4t Heibei 1.22 1. 30 1.17 1.24 1.31 1.77 1.26 1.26 1. 30 1.46
1175 Shanxi 1.74 1.87 1.80 1.80 1.73 3.34 2.06  —0.75 0. 90 0.67
N5 & Inner Mongolia 1.27 1. 29 1.21 1.29 1. 20 1.51 1.64 —0.59 —0.99 —0.22
il T Liaoning 1.15 0.55 0. 90 1.05 1.04 1.07 0.81 0.80 —1.48 —0.41
FHk Jilin 1.18 0. 80 0.98 1.03 0.95 1.25 0.87 —2.09 1.52 0.41
M Jp T Heilongjiang 1.31 1.14 1.05 1.07 1.06 1.10 1.22  —0.41 1.39 0.97
ILJ5 Jiangsu 0.55 0.62 0.52 0. 46 0.48 0.41 0.49 —0.22 0.43 0.27
28 Anhui 0.72 0. 85 0.75 0.71 0.67 0.58 0.75 —0.21 0.43 0.31
I %% Shandong 1. 14 1. 14 0.94 1.02 0.88 0.90 1.14  —0.37 0.71 0.30
VT Henan 0.92 0.89 0. 80 0.88 0.87 0.79 0.71  —0.34 0.92 0.57
W4t Hubei 0.58 0.64 0.59 0.56 0.35 0.66 0.73  —0.45 0. 66 0.48
I” P8 Guangxi 0.55 0.35 0.49 0.68 1.59 1.06 1.31 —0.53 0.68 0.45
& [k Chongging 0.79 0.82 0.58 0.28 1.83 1.02 1.08 —0.59 0.71 0.48
p9)1] Sichuang 0.97 0.70 0.89 0.87 0.81 0.62 0.89 —0.46 0.58 0.43
# M Guizhou 0.81 0.86 0.87 1.00 1.23 0.89 1.08 —0.51 0.63 0.46
Z ™ Yunnan 0. 49 0.46 0.34 1.10 1.71 1.21 1.55 —0.67 0. 89 0.61
B2 P4 Shanxi 1.01 1.19 1.13 0.88 0.58 1.17 1.39 —o0.71 0.87 0.59
Hilt Gansu 1.38 1. 80 1.61 2.08 0.36 1. 14 1.36  —0.65 .81 52
T H Ningxia 1. 04 1.19 1. 04 1.08 1.03 1. 14 1.45 —0.80 0.99 0.60
B iE Xinjiang 1.26 1.11 1.16 1.20 1.19 0.91 1.36  —0.33 0.62 0.46
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Table 3 Grey rank type of major maize producing provinces during 2008 —2017

Gl A X A Year
Province (City,

Autonomous region) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Tt Heibei [ 5 [ [ = [ [ 5 5 5]
117§ Shanxi H H oE i i i i ex oK 2k
M5l Inner Mongolia & h = i f# i f# = = =
LT Liaoning h i th ok ok [ oE T h [
K Jilin [ i oE =i [ B el [ 5 =
Mg T Heilongjiang (= = = =2 = =2 =) (= =2 =1
{L95 Jiangsu 1% [ S s {8 s [ is % th
Z# Anhui = & 8 & & s fF = % =
1175 Shandong =1 =1 =1 = =1 = = =1 = =1
W% Henan [ [ [ [ [ [ [ [ [ [
#14t Hubei h T i eE {8 is s % is %
7§ Guangxi {8 8 i s i is % li8 % 1%
# JK Chongqing 8 {(i8 i % i % % s s 1%
Pujil Sichuang h i i h i h h h h i
M Guizhou ik wh h i i {lis (S ik eh %
~® Yunnan % i % s i s s % is i
BEPE Shanxi 1% i i oi i h {8 t h 1%
il Gansu s 1% 1% oi 1% s s s s 1%
T H Ningxia {8 {18 i % h ok % s s 1%
i Xinjiang h i rh [ [ h eR [ i ah




108

hoE kR R R R

2020 4F 55 25 %

BAE AR FEA FRA X LR .
TR AT A S R TG R IRV B LR
HIW A4 TE 20082017 4R 3 —BUH A WA Bk
PFOVLIRETE 20082015 4R 3 HAT A L AL 35
NE KA T R f BE Ll AR AR AR AR R
HA A3, b4 2009—2017 AEAE )3 | HA
R, M5 HIG X BR T 2009 48,8 58 2 5 /K
H A DR 2013 4, X 78 HAl 4 Oy b H A FE A
P AW 5T 1 2 09 K 5 R 5807 Al 45 2R R
At RIEVL I AR A R A B R E 1 KA
B
3.2 RMEBHWEMEZREELER
3.2.1 FIHBAmPER

R AR (1 ] 05 25 2R B OR 1 3E S m EOK AR
Hby XLl 5T A TR 2R 5 A A T i FH 5 L A R
B RS &L A R R AR A
GDP Fil & B $ K (6 4) o 4 JH AR AT Jiti 2 % &
K AR 7 1 i DX G AT T e e BAR B AR AR
FHARRE b FH 2 38 Jm 100 7t i A SR A ok A e
o 3 g M % R R 53. 1% ., 4% F Ak B 7t FH 2 %oF
2R OB 3 Bl £ 1 5 e R R R T IAE 3

*4

A4 AR AT 2 B FUR S AR 2 X T b
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B ERE T ERA NGS5, Bk
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W X R OK A B 2R IR L R AR B A
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P BRI A R, N R R HIE B AU X K
Az 7 F AR A B ) 04 52 T BRL AT BB E T X B b
X T B2 AL & R 1% A iz FH B AR Y 400k 8 oK AR
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Table 4 Regression results about determining factors of comparative advantages

measured by aggregated advantage index

2 A5 EVEEY ) ok 1% 3 BRI
Type Variable Coefficient Estimation error Marginal effect
P A F AR R it FH 4 —3.125" 0.765 —0.531
Input A& 24 fdi ] 0. 090 0.101
LM BT 2 o 1.306 0.486 0.222
12 Wi 4R B K B —0.065 0.093
AR ERBE T b T v AR 0. 344 0. 286
Environment A 46 il 4 = 6. 444 1.508 1. 095
LR HF A —0.757" 0.303 —0.129
Z K AN GDP 1.877" 0.565 0.319
Economy JE RN 3% K F —6.593" 1.999 —1.120
Pl 454 Industry 5 — 7l GDP i I —0.129 0.099
B3 £ Policy o B A bR 5 55 3 —0.493 0. 421
B[] Time —0.132 0. 230
g e 4,591 1.919

e SR A B A —70. 065, £ R? 0. 48,

xxx %%, x PRI RIRAE 0.01,0.05 F1 0. 1 KFEFHE.LS5H,
Note: Log likelihood value is — 70. 065, and Pseudo R? is 0. 48.

*%% , ¥*x and * denote that the coefficient is

significant at 0. 01, 0. 05, and 0. 1 levels, respectively. The same denotation is in the Table 5.



5 6 39

TRAETRTAE . FRE 2 SR E KA OB H B H S R R — 2T 20 D E K F 2 X 20082017 4feeeeee 109

3.2 REZABESHERPELER

A7 2 AR ] 05 25 5 B, I RS ) R OK
A I b DX A I S S i PR R A A v R TR
L PN R R R S — 7k GDP G A
MK 5 S (58 5) 0 #F bk T AR ARG 10 T
hm? , % X R LA K A 7= e 3 b AR
2 IX B HE R4 3] 1 FF 26. 6%, FRE 5. 3% F1F %
21.2% ., b Al 0L . B b K A 5 K O 3 S R R
KAET= L RIRG A 18 0] 05 R TR ) 45 SR AR — 5,
e e N BT R 7Y O W = S e S A B 4 I
F14) 5 S ML XA 67 1) 5 0 . 0] BE R T RO A B R AR
ARl Az 7= AR S R R OK AR 7= L AR RN N R A

BR. 45—l GDP (5 8 GDP W& 4 I 1%, %
A R BT TR A S R R RS X Y
BERAT 5 R 6.5%, ETF 1.3% M ETH5. 2%, &
KA 7 I AP B I IR 2 3 25 P T 7 L
AW FELZHFHHAER, TFEE —. == 2
RO B R A BE & . B Ik %0k GDP By He 8 6 B oK AR =
FO A B ELA i B, b BOR AR R AR K 235 55
S AR BT Ml R R Al 2B PR AR A
25 5 R & X FE R MK 55 28 A 100
1076 %A WO R B TR A P R S
fIC S X ME %4 3 B TF 17, 6%, T [% 3. 6% Al
TR 14%.,

®5 RELEABEIZMERHEEER

Table 5 Regression results about determining factors of grey comparative advantages
0 A E 4 FRifEiR A FREN Marginal effect
Type Variable Coelficient Estimation error & High - Medium ik Low
P A F AR RE Jii FH it 0. 403 0.433
Input A2 fdi ] —0.057 0.081
KM BT & 5% —0.141 0.294
B B —0.095 0. 060
SN GE It T R T AR 1.367 0. 240 0.266 —0.053 —0.212
Environment A Seah (il = 0. 837 0.787
R B AL —0.530"" 0.103 —0.103 0.021 0.082
Z K A#) GDP 0.166 0.439
Economy JE BT 2% KR 0.488 1. 350
Pk 454 Industry HH—r=lk GDP 5 1 —0.335" 0.071 —0.065 0.013 0.052
B H &R Policy W B AR MROK 2 55 S 0.901" 0. 362 0.176 —0.036 —0.140
i Al Time —0.521" 0.179 —0.102 0.021 0.081
I S1E 1 —1.641 1. 244
Il 516 2 0.812 1. 230

ALK B — 124. 865,48 R? S 0. 427,

Note: Log likelihood value is -124. 865, and pseudo R? is 0. 427.

4 FRRBEREW

4.1 BEEFEREFERABHEE

2008—2017 4F4 =5 AR WY AF L5 LB #45
B> 1 R 250 0 28 B0 E N Ix R BURA T
KA ARSI X . ABF TR R A B
PR S 23 ) 2T AL 48 A 5ty IR XA R e 7T
Ao Ho AKYE LR A LS8 BOE B B 421 L I
NEA B E R LA A NS A

DXLV BRVGA CHOR A T = el A XA
RAET R AR X, FE 20 A AR AR L AR B AP AL
DX A IR (0 2 GEPFA 20 B A B A K 25 HAT
TR AR R A I S BIRIX AR
BRI VLR R MR A . 20 A1
et IRAE ARASRIE R HLIX
4.2 EBMEREFHEXIERAEBHERR

A2 R HMRRER B L 2 TR AKF L7l &5 4 B
SRR 2R 25 R 3 Ml X RO AR R B AR S . e
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2020 4F 55 25 %

8 2 S0 LG RO S 2R A B R B R R A
AR ACNE it ] 5 A BR824 T St Al
& LE AL ISR AR Y GDP DL JE R 2
KA 5 5 K AR 7 1l DX RGP B o i RIS K 2
25 A PR 2R A 4 B b v R TR L N R R T A
8 — 77 GDP (5 5 GDP e | Hb )7 W B 4R bk
KF L.
4.3 EBEBIENFAENEEE

ZEA H B 3 A8 HlOR BB A0 3 RN K 25 P 48
B LEA R, FH T 0 58 B K AR 7= 1 XY HE 3 A 34
HA — AP B 2200 o7 Ui B 51— 7 T
F8 B 5 AR K L 0 B — i $ihy 9 B0 Ek o HUAE A
Ui {1 4 BN 468, £ 6 LU BP0 354 B0 D7 A0 45 2R U 31 5
M), KA R Ge k38 i 45 2 A 18 An AR AT 25 &
A DAZE G 22 2 B RO L T ELAS 2 RO B — AN TR R
M e A 235 5L DR Ot B e gt L2 X BT 48 B Y 24 HX
FIHE A3 A 1 PR A T K
4.4 BEREW

AT AR A8 B0 O A 7 LR B DA R B 2
M) Ll 35 I 4 1 TR 3R A 400, B 1 DA R i

S — oINS IBURT 2 0 I 45 L R R OK AR 5 A R
X T HAT TR AR B Sy DX ) T b A N
2 B IR XRRIE VT A AT LU o 6 K A 7= 18 77l
R . R F 32 2 A8 B A E KA
AL H X R AR AR B 2 B ETAR T L AT DAIE Y
I/ FLJH A& B KA

0 BRI B R AR R KA P R
MREs . & EKRFE R ZEMANTTEANHZA
A FH 7K R R Al 152 it 1) 8 3 N A FH WL AR K P 7 4 5
WA A A R BN AR S R OK AR
S E T TR =

55 = B R TR XA PR RIORS BN T A DR L R
PRSI R U E R . R EOKRTER AW R
T ] i PRG3RI TRDRE 7 AR R TR A R T
Y i 2 H R

3 B EHE BR 1 5 A< BIF 5% 7 35 B L 3 A 4 52 e A
ERERDE L ZH 2y, F— 25, ] DE
T2 T ES 4l R R A RS A DL AS S kb SR AR B
HiFE N T RAS R K Tl DA K A Ak 7= ol e e A5 TR
R E KA AR S e,
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