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Investigating balanced development and constraining factors of Climate-Smart Agriculture among
regions in China
TONG Hao-tian, SUN Cong, XIA En-jun, HUANG Jie-ping
( School of Management and Economics, Beijing Institute of Technology, Beijing 100081, China )
Abstract : Practicing the concept and methodology of Climate-Smart Agriculture (CSA) contributes to safeguarding
the stability and sustainability of agricultural production in China amidst the challenges of climate change. This research
focuses on the nine major agricultural regions in China, utilizing provincial panel data from 2010 to 2021. The study
employs entropy weighting, the balanced development index model, and the obstacle degree model to empirically
investigate the Climate-Smart Agriculture Development Index (CSA-DI), the Balanced Development Index of Climate-
Smart Agriculture (CSA-BDI), and the obstacles to CSA development in each region. The results showed that from
2010 to 2021, the CSA-DI and CSA-BDI exhibit an overall upward trajectory, particularly notable in the Sichuan Basin
and its surrounding areas, the Northeast Plain, the Huang-Huai-Hai Plain, and the Yunnan-Guizhou Plateau. Despite
the positive strides in the systematic, holistic, and synergistic principles of key production areas, opportunities for
enhancement persist in areas such as food security, adaptability, and the mitigation of agricultural carbon emissions.
Certain agricultural regions face challenges, including overdependence on resource endowments and difficulties in
harmonizing economic and agricultural development. Based on the evaluation results, this study suggests a number of
policy changes, such as aligning with modular development plans, setting boundaries to protect resources, using CSA
technologies in a planned way, and moving forward with full trials of the “integration of agriculture, forestry, and animal
husbandry”. These recommendations aim to foster the development of CSA in different regions, facilitating the sharing
of achievements and shared responsibility for sustainable outcomes.
Key words : Climate-Smart Agriculture; food security; nine agricultural regions; Entropy Weight Method; development
index; balanced development index; constraint factors

E€WE: FEARRAESIIH (72274016) .

EEBN: 22K (1992—) , B, dvgt A, WA, FENFSELRF SRS, E-mail: tonghaotian@bit.edu.cn; BIEIEH -
TN (1970—) , L, dbntA, WL, BIEER, W05 A EARETF SHOREHT, E-mail: cindy@bit.edu.cn,

R EHA: 2023-09-06; BEZHEE: 2023-12-14

Foundation item: National Natural Science Foundation of China (72274016).

Corresponding author: HUANG Jie-ping, E-mail: cindy@bit.edu.cn.

Received 6 September, 2023; Accepted 14 December, 2023



1094 By BAALHTTE

Fa4t

S, JUHOEN SRR, 2
b AR = R GE AR PR 55 1 3 BTt
KELM RGP RME A, Rl A 1w 5FF
IE TG AL 5w KPR . AR RE A
£l ( Climate-Smart Agriculture, i FX CSA ) & Hi
A AR A 21 20 (International Food and Agriculture
Organization, & 7K FAO ) 7£ 2010 445 H A9 —Fh A
Wk REHEY, B4 T4 RS I fER A=
rhE o = AN R A R R DLW AR AR AL FTAR B
LR, BARETE - v SR A
PRI CRE A ), Byl xR ik
NP Gl PR ), B Al J5 I == SARHERC (ks
Hei) Mo A 2015 457FLR, TR ERAARFHR S H#
WATEAE, SIA TR AR A A B 55
A, IR E R HEOC AR AR R SR,
SEFFHEST R AU HER BAR & R R
AMFFEE ) Tl b I TR e A A
SEHWANFEbRAR R, X E AL X CSA &
JRBUIR | P e 2 S S AR R R HEA TP 5 40T
DL B R A R 5 O IR TR
(DN

MHTOCT CSA M 9E F 2 “ STt S mg”
FRORKG R PRE, Hirh “S0ibn” ) g
TWIHE CSA BB T7 1% CSA Wik 2%
o TERHME L, wIERE. IRBIE. Sbfeid
AHBHE . RPPERHES s FTERI R I, AARES
FoR | AEYIFEOR | FREREORSE  FERO AT,
JnagE RS R FEREAEE . PE AR ) AR
FALIE CSA J5idifiy—43 . Kakraliya 55 " OB
AR, ERIIICEL CSA Hbr, AR E R AL
it Z2 P i, AR ELAAE 08 A Y T TR it
Py “BOERK R 258 K2 DR B R 5
i IXCABFFEREAS, BRI CSA SR TE 45 H A K
BRI PrEmE R, Ebr ARSI R CSA 4
R BEAEA RN R AR Ak I S B AR B A 7 fa L,
BN Arslan % U X6 T8 LUV B SSIERF T R W, 7E
N CSA BTG, MHb a2 & Wy hn, JFr%
R THERSMEE N IR AT R ; CSA HoRHS
BB A R ASE N T 29%!" 5 RIEMR il 4«
FO7ER AT CSA HORJEHEEHE ™ 22%" ., AH LI A
MEMFE, FREE X CSA BIRFFERAL T2 Hr B,
PR AL, JEHR LT CSA M A XT38 ARl
A FERNR JEPE AR CIFTE I B 25 . BEAh, AR
SERERTR A 5 R SRAR PP AR TR T
KEATE, RGN B8R U IRAL T 5

WAE/RAED: M) oo bins U, R b
AU A U2 A AR R R A A, Ul Topsis
PN & S 1= I B | L AV 5 ) s
DI R EEA TR B IEAR A RS, G0 ol FH e i B 7R i b
DR %L (IBDD) g 3 5 stk ™) 4% 4R,
AT DA AR X 0l P 25 4 B Jre 25 3 ) YAl i Jre i e
RIFEARN ARSI BT 3D, e B B A
Y 5P 2 R B AUARSS S T S AN B =

AT R AR Y S T AE 42 5 3R L AR L AT
WM FLETEELASEY S, BEATRES MR
RIS | G AR A S CHE ) A T
Bt ASCUIAEEZARN AR S, LUARE
RERUAO AR B2 4 . TE e . IR HE =Sk
A NHESR, (i FHRSAGE R & R EOR AR R
Fa g A AR R A PP R R .l R
A pe Ak & 'R #5554 ( Climate-Smart Agricultural
Development Index, f&j#K CSA-DI ), S AEFE HeHI A
P17 % e 8% ( Climate-Smart Agriculture Balanced
Development Index, & #% CSA-BDI) LI KSR g
R & BRI, X 4% Al X A A R Y
Al A TR BAR | DI 2 Je 2 SRR R 3R 2
TSRS . AR R bR oTikE « TR HE
RN AL, TR E AR AR 7= o S A AR A RE T
PR S, 5 REY RO L e,
it — D HE S AR RE AR AE TR [ 1) S R AR
T

1 IRXEERARTTIE

1.1 MR XiEX 5

A5 S % (rhELZEG R XK ) X [E &
M BEIR AL XA A3 X ARHE . (EZE A AR X ] )
RO A 77 55 . SRR RUR K -5 2 5 TH
Wz, HEEDR (1) AL A ~—
PANMIX o HASE A KO X, A4 G0
FERYT R G, AR X G AWFFE TS L
ZIEEVB R e L AT DA S S R X AER
A F=iE S R, ARPFFET AR X BT
(X, 1) CRESHBREGHIX ) EAE S 1% 1.
A X AR AT B TR Re AR A AR
M R XS L ST K R AT, R BHE T IR T XT
PR BOR AL
1.2 SEEeERRIVITMIStRMERGE

SR RE AL AR Ry —Fh Aol & r TR
5t R E AR A 5 1) 45 J2 T R R AR AR AL B A
IR B4 GE MR IR <= ER” B

In;



%6 1 A RRAE : FE DX Il ) AR BE Y A M~ Je % B BE A5 1095

F1 3414 (XK, #) FERIX

Table 1 Agricultural regions belonging to 31 provinces (region, city)

kX frg (X, 1)
LT TR TRIX WSS A BrsdEE /R FA . i . TR R
ARACFIEIX RIETUAR | WA LT
R mMAE . SN TN
HERIX VAR R R
DU 3 R i X EI NI RS
AT R i IX HETT L VLINE  RRE . WA VIR I . T
T JRLIX PUFBGEO [ A X
ERRE IhvY4s . PP
T EIX Jentili . Kl Ak L IR . TR

FERI TR AR IR R, AT AR 2w . AR
FRPE L TR O DU IR, AR PR TR BRI
TN FR AR B, A B IR PP H X 5 5l 4
B P AR, SRR R BIESCOIT R K
JEHEEL CSA-DI., %53Vl & 48 % CSA-BDI LA K
SIPTRRIRR R IR . BTN RIAROL IX 45 &
AL Dy SRR A =, 45 IR AR
BPEPRE LN, T EXT AN PR 2R 22 0] 8 S AL
iy B Z2HOAHEMR Y, MR A R E A
BRERR ) = A E BT - L s, maE.
IEHER

BAEFEFR PR EBUENANT « 1) WERediE,
WEZENKTARERTREMESARE), Wi
FEPEZE AL RE ) 5 AR MO 2R 5 R oK
Foo XREEA T OCEANURBR Tr A &, )
FE M KRN ST 8 KA, 2) K
b XS A AR Ak A 3 O 1 CSA 1Y S AL AR 47,
FEOCIERTON TR A P2 1 R Rk, L
FIRGIR R . N TSR AR . Wy
LAV A 12 FH LA A8 T X AF S 4T Y < F o
FE. 3) MG AR & SAHRR 2R AL
FFEFY A P i R AR IR AT = S AR, Ho
FRE SEPRISFER S . 25 . AR, RIS EE
BB E AR FEF LA EN], ARSI
22 MEMUFRIR A AROlE R HE =
YL, BARFEYR SR SLINER 2 iR .
1.3 SESREERIERERHNE

Blf A AR BRI T 45 R ] (5 Y
SRR BLER Iy o ARS8 X RO gk R Y
FESE P B0 5E, (A min-max U3 —fk 7 3 6 508
YT ICE AL BRAS BIRR AL (T, 18 RO 4%
FERRIEAT FIRAL, FRAFREAFE R AL E .
2010—2021 4FE2 E RN A, RAHIBCR AL
HHEAEILRAOIX Y CSA-BDI, HET AR (X,

) HHARIEFRIGPENE, SE—25 G s ARl X
T2 CSA-DI, I H A SR s JLR AR IX.
PP 2 SR o0 . BAr . A 2R ARG
CSA-DI iAKW -

n;
Ik,t,i = ZLj,k,t,iwi,j (1)
n=1
3
CSADI,, => 1,0, (2)
i=1
D CSADI,,
CSADI =4l
mi m, (3)

K L Fom kbl (XL ) 38 e 05 i
WEPENAFS 5 Ly o kA8 (XL TT) A5 ¢ 4F
(5 § A UEDIJZ 26 A BARE bR AR AR AE
w, ; TN S HENE TR A BRSE R AL
CSADI, , #F/m k4 (X, 1) 5 R e ik
v R JRFEEL 5 o, FoRES i AWENZ AR, X 7N
JZHATIECK AN, ATRAREISE (X, ) SR
RERILAV OZE A PENME 5 CSADI,, , Fm m AR IX 2
AR AR RO & 8% CSADI,  Rm kA (X
M) 2 AR R AL & AR B, X LR AR
XN (X, 1) By CSADI R YME, Al LL755)
B X B AR AR 2R A PR EL
1.4 SREERR FELRIEHNE

CSA-BDI & 1E i ] CSA-DI #EA 745 G 1T i 3
fih b, XU X PR 24 it g HE
= ANYE BT R K- RS MR i . AR
VR TS P TR R ) A R R B R T
S, CSA-BDI., %IRRT LXK AN FIAS 7243 7)
AT E BT, BARET . B, 5 o2 s .
CSA-BDI i firr, E 58 R85 X0 1 X
ANPA R BTN . BEfS, I RS



1096 Ll ¥ 44
F2 REFZEERIITENIERERZIERENY
Table 2 Interpretation of the indicators of the Climate-Smart Agriculture evaluation index system
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Fig. 1 Climate-Smart Agriculture Development Index and historical trend of nine agricultural regions ( 2010-2021 )
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Table 3 Climate-Smart Agricultural Development Index and ranking of nine agricultural regions
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Fig.2 Climate-Smart Agriculture Balanced Development Index and historical trend of nine agricultural regions ( 2010-2021 )
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Fig. 3 Percentage of constraint factors for Climate-Smart Agriculture of nine agricultural regions in 2021
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Table 5 Ranking the constraint factors for Climate-Smart Agriculture of nine agricultural regions in 2021
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