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Spatio-temporal characteristics analysis of the potato production efficiency in China based on the
DEA-ESDA model
LU Hong-wei, LI Ting-ting, LUO Qi-you, GAO Ming-jie
(Institute of Agricultural Resources and Regionalization, Chinese Academy of Agricultural Sciences,
Beijing 100081, China )
Abstract : Based on the input-output data of China’s main potato producing provinces from 2011 to 2018, and applying
the DEA-Malmquist index model and the exploratory spatial data analysis (ESDA) method, this paper quantitatively
studied the temporal and spatial characteristics of the potato production efficiency in China. Results show that: 1) the
comprehensive technical efficiency, the pure technical efficiency and the scale efficiency of China’s potato production
from 2011 to 2018 were all DEA ineffective, and the comprehensive technical efficiency was mainly restricted by the
scale efficiency of input factors; 2) among all the study provinces, only the total factor productivities of Inner Mongolia,
Shandong, Liaoning, Hubei, and Sichuan were growing positively, while the total factor productivities of the rest of the
provinces were declining. Technological progress was the biggest obstacle to the increase of the total factor productivity
of China’s potato production; 3) among these main potato producing regions, the southwest advantage area had the
highest comprehensive technical efficiency, the north China advantage area and the northwest advantage area had higher
pure technical efficiency, and the northeast advantage area and the southwest advantage area had higher scale efficiency;
and 4) the comprehensive technical efficiency of potato production in China had significant positive spatial correlations
among Inner Mongolia, Shaanxi Province, Gansu Province and Sichuan Province, which were clustered in the form
of “H-H” with strong radiating and driving capacity for regional production efficiency. The next step should focus on
optimizing the structure of China’s potato production input factors, breaking the bottleneck of comprehensive technical
efficiency improvement, and formulating potato production efficiency improvement policies based on the characteristics
of potato production efficiency in different regions, and further exerting the efficiency of advantageous provinces to
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improve the spread effects.
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Table 1 Input-output indicators of the potato production efficiency in China
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Table 2 Potato production efficiency indicators in China from 2011 to 2018
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Table 3 Average production efficiency of potato production provinces (regions) in China from 2011 to 2018
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Table 4 Classification of the potato production efficiency in various provinces in China

BORRR BEOKT 2011 4 2015 4F 2018 4F:
HXHIERCE R BRI IR, 7 pert . 7 er . il
peoppp A O B G S g i, Wk,
Rox o et T T N T, B . A B T
B, . M. BRI, T : A :
g A 0 WS R TR g g e e Bk, AL L . %
X Btz S . S
XIERCE  Hk a0 [ Wk, L
HXPRSECE B, 5 I il
s A e
o Bt e o e, i, e, G SR ORp es pen ,
TS T N TN PR NN SRV N TR RE  AT
ik o R BRI T gy s
s S e NN i, B
b TR LT s B i Wl

WL, B

HAXT 3R .

HilE. N BRI,

EFL R WL T B SN
SEONL WAL, BraE. . WL, BE. . A, Bk
WS BRI, TR W, THE, HmR

WA HE Py LT

1) MXHMERCR X, 2011 SR H R, B,
IWZR AL T DU SR G BOARBCR R, AT XK
(1) 25%. 2015 4FABEPY  ILPUME 25 SR ARRCR I
%, HWFSE X B 12.5%, 2018 4ELE SRR
HARIE (35 2015 4FARIA] . & D 4r ok 44
FEl b K, HE e e EE AN
#, ML S TR, BEARFMHME, SREA
PR B TARAKHRT, WA Bk A IRRCR X
SRR

2) MR EERCRIX, 2011 AR 1Y . Tk,
pui, WA, =, S 6 ALEAEARRCRAE T
IR, B 37.5%. 2015 AEACH HR AT R
W T LR A RARBCFAKT- . 2018 4FLL T ARG
FEARZCRE A BYBR 2015 4EWIE () 4b, SO
WAL, XEEBRMEE DR LG EIX, D
AP AE S A = A R, LA R
PR ARRCRIE R TR R AP R A

3) MR ROCRIX, 2011 AR B am . I,
WEE, BIRIL, THE . HIK 6 AT RESGAHAR
B, S AEIE X R B 37.5%. 2015 4F PR
PR AR SO 7L, wdt, k. Widb4E 7
N ELEAHARRRA O, FHATERCRA O 4 Hak
£ 75%. 2018 FEFHLEBEARBCRA A 114, M

BT 2015 AR TR . AN R RCR A 1y i 3
PARBL T 3K B A 7 ST, DA B
BRI E B ARG, HA R ER
RIS RAF A P B R IR A R T
FMH.

SR, M 2011 4F5 2018 47, T [E4 S48
EEPR DA T ARBCRACEAW R, X
RAADKIEL, HIXERCRA D RrEatn, ¥k
4T, FRE S ELR S BRI T F 2R A
THAZERIBHCRAFFLENGEE, BRCRAR A
B 2011 4E 1 6 AN F 2018 4R 3 7>, &4A
19 EH RS AR NS 2RI ) 42 T ol A 7 R
BELE RN b, AR ARRCR AGE A8 83
b, AR HLFR R HRCR b T E K TR Ol
T, B FRCRAHGE S S5 A BAR R HESh T
JEE AR, AR LR G BRI 2Ty i
Fo ERZEA LA HARYCRBCE RN T,
B LA FARBCEM 2015 455 2018 4EHHIM T T
K, FEEPRAEEARYCR AR AR I T /N
RFEAR, PRIFER B RORBCR M RF L = K L0 RIS
Al G A TAEFID | SRt P A% A
R,

W R, R B ARBOR A Iy i B R



%5 4]

FtEAE: ST DEA—ESDA FEAY fY) b [ B 4% A ™ ORI 2 Rk 234

839

FOKV—ERR, AR FIE e e
PRBCRIREA—E R, BT 32 2R 2 2R
BOACRAIET o LRI, SERORRCR R LR G
RECRE R BEARTC A, 5 P A AESE T A
HEL P ARG SRR A4 [R] A 2 ) 244 3 Eh 4% SR AEL
PSR, A REFIEHES) LR G HARRCR
KPR, X 16 4> Th R B T A BORRR
MBI, A LIR =R . A ARBERA
MBCR I EGR - ARNSES . BIETT. IR, 1Y
N =R 1A DY, XL e fedt M E R
AT I PR B % S A B AR B 7 T4 b T
BRI o QAEH AR AR i TSR A « Bk
PP, HOR =, R O A BRI
IR B BRI TR RN R .
PUBACR B = I U B AR - IR, L pa4s
RN GE NS S el Y R IER i R SN S
Bk

23 PESHREEFTHUENTREES

231 AE=NE AL AR R EDAE
X ZE A HEARBCR 25 R L R AFIE, 12 ] GeoDa 4K
R 5 8 A BEALHE S A AR IE S S i, 1T
IS T PR R BOCR 42 JR) Moran’s 11880 X H: Z
Giitie, SRAAS ISR M4 Rook 7% 5 2 [R] A
FARE Y, g5 S, ST, M 2011—
2018 4, FRE DA LA HORMERIN 4 )R F AH
X Moran’s 1 #8554 T [0.230, 0.275] IX[H], H P{H
B/NT 0.05, Z4eitaiad AR, Ui
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Table 5 Global Moran’s / indices and the test values of the comprehensive technical efficiency of main potato producing areas
during 2011—2018

EAy Moran’s I 841 Py Mean Sd E (1) z{H
2011 0.266 0.009 -0.030 0.110 -0.030 2.700
2012 0.273 0.006 -0.029 0.109 -0.030 2.770
2013 0.280 0.006 -0.029 0.109 -0.030 2.819
2014 0.255 0.007 -0.030 0.109 -0.030 2.610
2015 0.258 0.007 -0.030 0.109 -0.030 2.653
2016 0.230 0.013 -0.030 0.109 -0.030 2.404
2017 0.272 0.006 -0.029 0.109 -0.030 2.761
2018 0.248 0.009 -0.030 0.109 -0.030 2.558
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Fig.1 Moran scatter diagram of the comprehensive technical efficiency of main potato producing provinces (regions)
in 2011 and 2018
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Table 6 Types of the comprehensive technical efficiency
agglomeration in main potato producing provinces (regions)
in 2011 and 2018
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