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Abstract

cooperation partners in sugarcane production and trade, and the determination of future cooperation direction in China’ s sugarcane industry.

(Institute of International Agriculture, Yunnan Academy of Agricultural Sciences, Kun-
The evaluation of cross-border cooperation partners in sugarcane industry have important implications for the discovery of potential

14 indicators such as trade circulation, planting status, development potential, R & D capabilities and development capacity were used to i-
dentify the countries with the highest priority for cooperation, and the principal component analysis (PCA) , membership function method, and
clustering analysis were applied. The results showed that; From 2012 to 2019, the sugarcane output decreased, whereas the sugarcane import
increased by 1. 08 times. There are structural problems in sugarcane imports, which are highly dependent on Myanmar and Laos. The current
cultivated land area only accounts for 3. 5% of the arable land area, and the land area with farming suitability above 70% is more than 84%,
so South Asia and Southeast Asia are rich in potential cultivated land resources. The 18 countries are divided into 4 categories according to
their cooperation potential. India is the best choice for cross-border cooperation because of the most advantages in sugarcane production and R
& D capabilities. Pakistan and Malaysia are also the priority countries for China to carry out cross-border cooperation. They have strong inter-
national competitiveness in sugarcane export and have the best complementarity with China in sugarcane trade.
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Note ; Data are from National Bureau of Statistics ,and data for 2018 are not collected.
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Fig.1 Sugarcane planting area change in China from 2000 to 2019
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Table 1 Import quota and proportion of sugarcane between China and a major importers of sugarcane during 2012-2020

2012 2013 2018 2019 2020
e e 0 HEE e FHEEHE e FHEEME L NHBEE i HRERE
fi Ay PO npe TURE g TUES e BUIE O np
Country (%70 Import (%70) Import (%70) Import (%78) Import (5678) Import
Import quota proportion Import quota proportion Import quota proportion Import quota proportion Import quota proportion
(USD) % (USD) % (USD) % (USD) % (USD) %

4fifa] Myanmar 40 004 062 80.4064 45431217 76.2746 46283280 61.6404 49024201 59.101 0 53 425 226 55.042 5

4l Lao People’ s 9748 261 19.5936 14099 104 23.671 0 28 505204 37.9634 33496370 40.3815 43228 933 44.537°5
Republic

#Rg Viet Nam — — 3239 0.054 4 296 833  0.3953 429312  0.517 6 407 052 0.419 4
HWr B 22K Sri Lanka — — — — 22 0.0000 — — — —
A A Australia — — — — 227  0.000 3 — — — —
2 [E America — — — — 355 0.000 5 — — — —
E% P4 Brazil — — — — — — — — 398 0.000 4
¥ [H France —_ —_ —_ —_ —_ —_ 194 0.000 2

T B YRIBE £ [ 9 o B2 53 B (UN) o — 2o ARk 3055

Note : Data source is UN Commodity Trade Database( UN). — indicates that no data is collected.
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Table 2 RCA,TC and TCI indices of sugarcane trade between China

and South and Southeast Asian countries in 2019

Eiiﬁtry TC RCA TCI
E[1j# India 1.00 0.43 31.33
LTI Pakistan 1.00 22.70 1 669.43
HrH 22K Sri Lanka 1.00 0.30 21.73
T /N$iE Bangladesh — 0.00 0.00
LRI Maldives — 0.00 0.00
JEIA/R Nepal — 0.00 0.00
AF} Bhutan — 0.00 0.00
Hrindk Singapore -0.99 0.05 3.49
ENBEJEPE V. Indonesia 1.00 1.83 134. 80
R PEIT. Malaysia 0.94 29. 88 2197.47
4fiifa) Myanmar 1.00 10. 16 747. 41
Z%[E Thailand 1.00 2.18 160. 21
Z$id Lao People’ s Republic — 0.00 0.00
PRI %€ Cambodia -1.00 0.00 0.00
#Eg Viet Nam -0.61 10. 57 777.09
C3€ Brunei — 0.00 0.00
ZRA 30 East Timor — 0.00 0.00
JEfEE Philippines 1.00 0.02 1.58

T AR 1 [ T S S B P (UN) T . — S AR 2 e
Note : Data source is UN Commodity Trade Database( UN). — indicates that
no data is collected.
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Table 3 Distribution of sugarcane potential arable land in South and Southeast Asian countries

& EAEEL Crop suitability index AT kb AR BAMER e R
[P (value) for current cultivated land Arable Existing Potential
Country cultivated land cultivated cultivated
40% ~55% 55% ~70% 70% ~ 85% >85% 75 hm? land//J7 hm> land//J7 hm?
E[1J# India 51.1 170.2 984.5 841.4 2047.2 506. 1 1541.1
M IE Pakistan 5.0 32.9 9.1 93.0 225.0 104.0 121.0
Wi 2% Sri Lanka 10.2 78.6 134.7 145.0 368.5 1.3 367.2
WL E Bangladesh 0.0 0.8 221.4 411.6 633.8 8.1 625.7
/R J Maldives — — — — — — —
JEIA/R Nepal 0.0 0.0 7.7 30.6 38.3 7.2 31.1
F} Bhutan 0.0 0.0 3.8 1.5 5.3 0.0 5.3
i Singapore — — — — — — —
EBEJEPE V. Indonesia 183.6 2385.2 7443.0 2387.6 12 399. 4 4.4 12 395.0
T3 P4 Y. Malaysia 6.0 251.6 1111.6 743.9 2113.1 0.1 2113.0
4fiifa) Myanmar 0.8 199.9 1475.2 490.9 2 166. 8 18.2 2 148.6
Z%[# Thailand 0.0 15.5 452.1 300.9 768.5 183.5 585.0
#%it Lao People’ s Republic 9.9 83.2 494. 1 103.0 690.2 3.2 687.0
Widli%€ Cambodia 0.0 27.7 356.3 94.2 478.2 3.0 475.2
#iEg Viet Nam 43.1 59.2 614. 1 508. 4 1224.8 23.3 1201.5
3K Brunei — — — — — — —
ZRAETC East Timor 0.0 0.0 17.9 5.1 23.0 0.0 23.0
JEfETE Philippines 43.9 305.5 1 140.3 873.3 2 363.0 37.9 2325.1
411 Total 353.6 3610.3 14 550. 8 7 030. 4 25 545.1 900. 3 24 644.8
ARG GAEZ3. 0 Bl e 3 5045 51 . W AEBk b I B = kb e B - B BRI . — SR m AR 38 -

Note : The potential arable land area was calculated according to GAEZ3. 0 database. Potential cultivated land = arable cultivated land — existing cultivated

land. — indicates that no data is collected.

55 1A PR X8 IO Ay 5 e P AR ) a2 - b AR
HREWOIR TH AR ™t GDP | H R R 32 B i R & I RO
L RAEE 4 9 R 0. 378.0. 382.,0. 382.,0. 383.,0. 367.,0. 365,
VEZ AR R 2 AT e T o

55 2 AN FEPR X 28 A5 e I RRAIE 1) 2 TC \RCA |

TCI R AHAEAE 43 314 0. 309.0. 490 0. 490 0. 288, 1) B
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Table 4 Production potential ,development potential and development

range of sugarcane with keeping the yield per unit area un-

changed
sk SR ) YRk 4 b

Country production developrpent of amplitude

potential potential i

77 hm? Jit H
EFE India 163 989.97 123 448.35 3.04
LTI Pakistan 14 472.34 7 784.34 1.16
7 H >~ Sri Lanka 18 568. 68 18 503. 37 283.34
T4 E Bangladesh 24 565.77 24 251.58 77.19
R R Maldives — — —
JEIH/R Nepal 1902.53 1 546.74 4.35
A+} Bhutan 161. 45 161. 41 4075.92
Hrhnyk Singapore — — —
ENJEJE VG Indonesia 813 453.01 813 161.99 279.44
TSR PG Y. Malaysia 37623.40  37621.34 18 246.84
4fiifa) Myanmar 140 912.25 139 727.64 117.95
Z=[H Thailand 54 861. 31 41 761. 09 3.19
#%d Lao People’ s Re- 35 099.29 34 937.44 215. 87
public
HIHiZE Cambodia 10 640. 39 10 574.30 159.99
#Rg Viet Nam 80 134.49 78 607.52 51.48
3K Brunei — _ _
ZRAETC East Timor — — _
JEfIE Philippines 129 095.05 127 023. 12 61.31
43 Total 668 508.75 622 948.34 13. 67

TE MRS GAEZ 3.0 Hll R A o W8R8 1 = (CHTRER = it
SEBRYSCGIR IR ) X P B AR S R 80 W7 A vl g = (T
b/ SEBRISCR T AR ) >} A M T B > A A8 5 5 it FE = TR A
SIS/ R

Note ; Calculated according to GAEZ3. 0 database. Potential production po-

tential = (total sugarcane output/actual harvested area) X arable land
area X multiple cropping index; Potential development potential =
(total sugarcane output/actual harvested area) X potential cultivated
land area X multiple cropping index ; Range of development = poten-
tial development potential/total sugarcane output.
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Table 5 Characteristic values and contribution rates of common fac-

tors of each index

fatn NFEHF Public factor
Index Prinl Prin2 Prin3 Prind
TC 0.207 0.309 0.243  -0.218

RCA 0. 009 0.490" 0.300 0.365
TCI 0. 009 0.490" 0.300 0. 365
+ Y Land area 0.378*  0.031 0.076  -0.146
HREYSCR T AR 0.382* —0.089 -0.014 0.152
Sugarcane harvest area

J 7 Total yield 0.382* -0.108 -0.013 0.158
SEAA B Yield per unit 0.265 0.288*  -0.182  -0.165

H TR T T A 0.111 0.157 0.212 -0.622"

Potential cultivated land

g (a5 GDP [ E  0.110 0.311 -0.498* —0.025
Proportion of agricultural

added value accounted for

GDP

GDP 0.383* -0.101 0.115 -0.011
A1 GDP -0.111 -0.334 0.421" 0.218
Per capital GDP

HEL F H 54 Sugarcane  0.365* —0.183 -0.001 0.182
patent applications

LA Z B 0.367* —0.179 -0.017 0.169
Sugarcane patent acceptan

5 R R IR 0.030  -0.105 0.489* —0.304
Straight-line distance from

Yunnan Province

$5F{H Characteristic value  6.226 2.631 1.746 1.433
Tk Rate of contribution  0.445 0.188 0.125 0.102
23 57 @k % Cumulative  0.445 0.633 0.758 0. 860

contribution rate
T+ o R AL P00 A 45 (R 1) BEARAE L
Note: * indicates the eigenvalues of the eigenvector corresponding to the
higher load of the common factor.

4 g
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A R EH AR 1L 575 05 ¢ N 10 939 7 t, X2,
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M, AR TR E A LR RN e
ELPG 3k e 2 [ S 0 R, (R 10 5 A e ) AR SR 2 1
R E R A P 9T, B 10 3R ) 4 v BE R R T 3k B2 )
SRS, H B T 0 T 2 E bR T i, S5 AR R
JREESEAE, FEA R PR IR AT 3, TF e Rl
BatE.

ZHF 5 F FH FAO-GAEZ3. 0 $ 45 P2 X7 v 7 4 b T AR ik



226 B A

2023 £

TAOFSE, kPR 045 1 0 b DX O e b e U, 4 it
TR 900. 3 J5 hm?® {3 4 AT BRI B 3. 5% , BRI FL AR
BELE T0% L) 1+ o AR 84. 5% FF &1 B K, LAs”
AR H R A 7 s R AT I A & B AR T X
0. 02% Ffkb, AT AW 2 i EH EE Ok [RIRT, i 57
GBI, oA E E H R D E RE S Sy, B b

LA 5 0 5 5 Akl i — 22 R T 2 000 B 5
5 R AR R ACH AR = R R T D s g B
oy HAMERFR AR TER A ST B o [ H R L s B 5 4
e fER S P EL e 5 N LS HTE Sk YL |
ST HL 22 R B AT DR SE VUL A e 28 [ A R O T
HE LSS

®6 BAIFETERRERMELRDE

Table 6 Subordinative function value and D values of South and Southeast Asian countries

[H % K& PREN{E Subordinative function value D
Country U, U, Us U,
ENEE India 1. 000 0.194 0.377 0. 875 0.719
FLEEHTA Pakistan 0.256 1. 000 0. 565 0. 879 0.538
Wi HL 224 Sri Lanka 0.125 0. 490 0. 449 0. 555 0. 303
T $7 E Bangladesh 0.114 0.463 0. 163 0.671 0.264
DRI Maldives 0. 046 0.282 0.618 0. 635 0.251
JEII/R Nepal 0.123 0. 537 0. 062 0. 635 0.265
RS} Bhutan 0. 086 0. 468 0.121 0.703 0.248
Frhmdk Singapore 0. 000 0. 000 0. 846 0. 890 0.229
ENEEJE PG Indonesia 0. 343 0. 645 0.739 0. 000 0. 426
IR PG . Malaysia 0. 131 0. 955 1. 000 1. 000 0. 541
Zfifi] Myanmar 0.198 0. 847 0. 189 0. 688 0.397
7 [H Thailand 0.277 0.518 0.338 0. 698 0. 389
%4t Lao People’ s Republic 0. 050 0.370 0.057 0.775 0.207
WIHZE Cambodia 0.075 0. 434 0. 000 0.722 0.220
#HG Viet Nam 0. 140 0. 677 0.169 0. 846 0. 346
03¢ Brunei 0.022 0.193 0. 696 0.754 0.245
AAFIC East Timor 0. 066 0. 368 0. 476 0. 580 0.253
FE#EE Philippines 0.194 0. 499 0. 407 0.518 0.330
g | (4] T4, SRR B0, 5. " R ESUR G B IR 2k
e \ T FAO—GAEZ f58[ J]. PAb Tl RS54k (S Rb i) , 2017, 37
ﬁé@% ! (3) :51-56. ‘ - ‘
TN :T_‘i (5] MRAES, FHIARE 8. FhES AR EZ RO A VR BRI 2SR 5 R
s [J]. e ,2020,16( 12) :129-134.
fW?J’bj—‘ﬂE (6] 2, BHERE XIS (Il A EQURTIKPEIERRETST 25T AHP-OVP {08
;jg } [ BRSPS 2013(1) 2831 |
E s (7] wRERz. AHP RS TRA e AR R RS FRR AT ). &
Rtk IR T RZFAR(ESRRIAR) ,2017,34(3) :28-33.
5 21%’? gl [8] (7. TR ATTHIRES A THHRHER & ek e )]
xR HCEHSERE SN, 2010,40(19) 7-15.
XE (9] (HIE. BRI T SR TGS S B L A VDK
. PELT]. il szl (R ) ,2008(12) - 110-111.
*ﬁ; [10] \Fa.??jﬁl\?%. BT ISR ARk P B R [ 1] &8
0 02 04 06 08 L0 1.2 14 L6 18 BTFFILET, 2015(2) :28-29.

ODf&
B3 BIFETEREAERRESTER
Fig. 3 Cluster analysis results of comprehensive indicators in

South and Southeast Asian countries

5% ik

[1] B2 5RERM. pd™ = A" =LA R AR B ) ]. A=,
2016,38(2) :66-69.

[2] 5k%, 2257, 5k, 5. o HT SR A ER R FT ) ], Hekh,
2018(1) :58-61.

[3] MY, 272 matgdNETE = & IR bT )] 285752 51711, 2013
(19) :43-45.

[11] PR, JET a3 BTids O R S5 Al S VAR P BTN [ ). %
YNEER,2014(5) 1 114-116.

[12] JAIEZS, BXEHIE, PR, 2. AR - et O RO B AP 0 40
[J]. gl £855m1R, 2015,36(6) :91-104, 112,

[13] =B %" EEA G T2 M E R i ORF 5[ D ]
DL Al ks, 2018,

[ 14] XBEEIR, 5201, TAbk. iR ar e R E 5 i AR E %
KRSy EAMEITI[ T ] B RH S 4857, 2020,45(8) :37-41.

[15] 2350, s, Al B2 R T ES T A ER I AERT R
SIHTLT]. ARl 28I, 2010,31(9) :42-48.

[16] 2R, SR « — i —B" A NSt D 5e 4 A [T .
AR El,2018,46(3) - 184-188.



