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Abstract; Cultivating agricultural new quality productivity is an inherent requirement and important focus

for promoting high-quality agricultural development, and has profound significance for accelerating the
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construction of an agricultural powerhouse. On the basis of constructing an evaluation index system for
agricultural new quality productivity, this article uses the TOPSIS model with CRITIC entropy weight
combination weight, Dagum Gini coefficient, Markov chain, and spatial convergence model to measure the
development level, regional differences, temporal evolution, and spatial convergence characteristics of
agricultural new quality productivity in 30 provinces, municipality, autonomous region in China (except
for Hongkong, Macau, Taiwan, and Xizang) from 2012 to 2022. The results showed that the overall agri-
cultural new quality productivity of China was at a relatively low level, but it was showing an accelerating
upward trend, with the average value showing a decreasing trend in the order of eastern, central, north-
eastern, and western regions. The index value and growth rate of physical elements were higher than those
of permeable elements. The overall difference in the level of agricultural new quality productivity was nar-
rowing, and regional differences were the main source of overall differences. The spatial distribution pat-
tern played an important role in the dynamic evolution of agricultural new quality productivity, and most
provinces had the phenomenon of “being good neighbors”. Both absolute 8 and conditional 8 convergence
existed in whole nation and each region, and factors such as economic development level, urbanization
rate, education expenditure intensity, investment in agricultural science and technology, and agricultural
development level significantly affected the convergence process. Based on this, it is suggested to promote
the deep integration of new quality productivity and agriculture, develop agricultural new quality produc-
tivity according to local conditions, establish cross-regional cooperation mechanisms, and create favorable
external environment and public services.
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B AR U AL o KA B AR 7 KO R 4 AR KO L AR KOF L R R AKOE R KT 4 A SRR
3.2.1 A%% Markov &8 & 45 547

TEAR T JE M 3 25 (8] PR I, ROl 7 B A= 7 1 K- 1 sh ARk an ke 4 s . SRR EAE XS M 4k By
BE IR TAEXT M 4 BB, DimIR LB A 7= ) & R R AR R AR e 1k AA7e R ER R 4, Bl —
A3 DX AR 7 5 A= 7 g 2KV BE A I 1) AR A B HE R TR RN s AR RT B AR 7 1K R R 22 R AR TE AR Jr 2
[, B 2 ) BR O A AT REME AR /0N o A P AR K T 28 ) v K 2 AR AR O 32, 9040, i KT ) g K - 4 i
) S RS 5 AR T BT A= 77 g 7K V- R AR A — 5 B B ROV . B K AR 2 B PR R B SRS S
AR T 2H A AR ME A2 B 7% 5 RS I 7K P R R 7K P 21 D4 SRR 28 B ME 38 43 ) 2 73. 5 %0 F 100 %6, B
TR 2H (65. 9 260 Al i 7K 2 (66. 3000, FE S PRI AN [l b DX 7R Ol LAl . BOSR AR} . BT LR B
A 55 5 THT Y 22 5 o (AR AR T B A= 7 0 AP S A ) b DX L R s ) P R B P AR i L X

® 4 R HRE = F1k F B 5 Markov % 7 185 3 56
Mo AR 0 MRS 1 AR § R/ %

CAEREN G RREARG  EEAL SR

IR AR K i K7 1= 7K
83 K- 73.5 26.5 0 0
82 R KE 1.2 65.9 32.9 0
80 o K 0 0 66. 3 33.8
55 = K 0 0 0 100

3.2.2 %18 Markov & A7 49 5 7
5 Bn, 5% Markov S8 BIAH [, 25 (8] Markov #ERE R (U ML R K A TR AL, a5 8 [ &E7E
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M7 A 7 K e B (R A A, BRI E AR SR AT X, K 4L 88 Oy
TRACE A ER N 26. 5% . T 24K K4 SR 4 . A IR /K S 4R v s ACSF LA AR B, AR K4 5 78
FRAR K F 2 A HE R 2330 R 18. 3%, 39. 1%, 50. 0% o X T iRk F 4 X, 24 H 5K KP4, %K P4
1 25 KT 2 b I AH AR B, ] AR MR AN Bk 8. 3% . 26.8% . 51. 7% . iRLERFEI, W E LS G
FERU TE K s AR A 7= 1 K- BRAE B MRS T 8 1 T, R 55 KO s 1) DR SR IS ) B AR 2 ) 4
T A SRAETINGE . X T R KCEA X, Y05 4 A SE A XA AR, R A BIRAOR
SRR 4350 100% . 70% . 76. 1% 38. 1%, [nl BAERE M40k 0, 3026, 23.9% . 61. 1%, A
s R R, dE KA B RRER A 33. 8% . FTIL, 4 K SF 4145 K S 4 b X AR AR B, TR
S DX TR R TSl S H B RS, S RS X PR KR, 5 IR AL, s KR
41w A AH AR, PR B BRASR AR AR Y Ol 100 %0 W7 EE SR BRI LA FAAE .
#5 SERUHRE FKFHEE Markov # 54 % 45 B

eI CARI i RIBER B+ 1 AR A j R/ %
ol AR A CERATISR 1E£7J<ESF = qj;iifj f.;}%{: WE}W/%CK%
KK 54 K- 81.5 18.3 0 0
12 KK 8.3 83.3 8.3 0
3 b K F 0 0 100 0
0 TR 7K 0 0 0 0
HrAR K 38 %7K - 60.9 39.1 0 0
38 R AK P 0 73.2 26. 8 0
25 K 0 0 70. 0 30. 0
1 TR K AF- 0 0 0 100
i K OF 6 I A 50. 0 50.0 0 0
29 KK 0 48.3 51.7 0
46 K P 0 0 76. 1 23.9
18 = K 0 0 0 100
K 0 KK 0 0 0 0
0 LK - 0 0 0 0
21 o K 0 0 38. 1 61.1
31 T K- 0 0 0 100

4 M R AE 7= 1K T RGBS 1) i S 4y A
4.1 ZTiEYEIEE
K o WeBL. 45Xt B LB AN 45 1 B WAL SR R A3 BT 2012 — 2022 4F 4 [ Ko AN [a] X 3 b 38 Jo A= 7= 3 % J 1)
BIHCRRBE . DA R SR TR R 3R
4.1.1 o KEAER
o WU SHRE % S Wi 25 DX Sl A MY B J53 A= 77 3 KT R AR v 22 5 - Y (B 22 LU BE I ] A AR fb ka5, 3 HBR A K0

1 =,
N;wfx>
5 — _ (15)
Y,

o o R A 2 K25 ISR B, Y, Y, S BIFOR ¢ 8 Oy A 8T 5 2 7 1K P 1
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5HME, N o8B . BRI . BT,
L2 pRARER

B WSy R e Xt B USRI A5 F B W8k, PR SC T 0, 4 TR ROV B A 7 o ke SR AE 2S R) AR SR B PE L T
WA BN A ZS (B AR B AT 40 B o A B 125 (R0 I A5 75 R 25 R a3 22 AR L 25 [R] k2 A Y 30 5 T 0 A R
AR i AR T AL R B U I TR 43 . BB W8 i DA% Bt T e A R R TGk R A A 2 ) DR A ), A AR AR o ] A
2 15222 552 AT L LA 045 S 5 9 4 SR 08 06 0 0 0 P 2 R 5200 20t
W B %) 23 1) A B AR R e sk o T

m(zgﬂdza+ﬁmyy+pw¢m(3%2)+¢Wﬂnyn+#,+%+f” (16)

it it

FAF B US55 ) ke AR R Rk R

| (YmH)
n (22
Y,

Yi(Hrl)
it

):a+ﬁmyy+pw;m( 5 )+¢wgmyq+f§hﬁxﬁ+#,+%+f” an

i=1

T ) Sl ¢ A AR

S Y, FRE A BTE 1R A KE In

FERKEAE ¢+ VAR R R B OMIRSREL. %5 B &/ 0, WRRPEARMEAA AR SEE; o Ko B
FH FORES A Oy A B L = K R AR G S s o by A AR A MR R, RN ABIE A ARl
WA 7= ) R R AB WS 5 A, RS TS RE p v @, ey 20500 g Hb DRSO s T 880 R B L 5 25 005
W o2 [ SR 6 o A 455 b B 0 2 ) 6 0 25 TR R R 46, S o e X i 4 2 i) G R 232
1) 3y P B R 20 B IR 2R M0 BL TR S ) L DR) O 0 U B i S L B R TR
d; X|INC, —INC, |"" i+
W, = (18)
0 i=j
Hh d, BRI AR BEEE AR P M PR, [ INC, —INC, | & AW SEFR GDP i FE A 1]
P 2200 3t ISR BORE RS 15 3 ¢ B0 P9 AU B0H BE s SRSk AR A R o TR AR .

Szfln(lf\ﬁ\) (19)

T=— (20)

H RPN H RA  RRZ AT R SN R Z R, ERATREKE . WEAR, BE
TR . WARBHE S SR A A KRR 5 ARSI AS & Kb 23R RKFE(GDP)RH
AN¥) GDP fif i, 7ERZHUGHT . LU L JRACE B . Al #7 B AR 7= T K-l s 808 X (EFD
K BE 4 2% 32 B R B, Al w7 BT AR 7 ) R R BN TEX AN BRI RE FE 5 WAL 28 (URB ) 3 3 3 4
ANB 5 S ANBAZ A, WA RECR AT, 250 AA R A SR BB W& T, GE 8 42 3F 37 5
AL H AR B A B RET S N ] s PR B 2 AR A CAST) LI 28 9 T S 1 < CHly DX AR bR A i 5 7 (i
o7 Hl DXCAE P EE 2 ) X B B, B2 2R RS D AL BB BE 5 7l S Rl A A R R A SRR Rk Kk
JE KA CAD L) A N 389 A4 Ml 338 IEL A o AR 2 i 2 X6k Al 3 Jo A 7= = A R i, 45748 o A 40 ok
H EPS B4 PR . B TREAC R A AR ECHE . o PR IESS SR AR = 7R I8l H 22 Fi sk R B S A LLC J5 i i
T i e DF — Fisher J7r 550 % f8 b A2k, 45 R o T f8 s B2 P Rr 91,

4.2 WHERSW
4.2.1 o SN

M 4 SR, 2012—2022 AEA [ AR | rh s b DX RO BT BT Az 7 0 KT 8 728 S R B8R I T) 728 Ak AR | ik

P7) I N IR 5 A RS N Nl ) M o < = O o o SIS 5 A R ) N o S B S | £ R W e -3
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JESITFAE o WSk, RIVPG 30 Ml DX 45488 003 AR MR I A 7™ g e 22 S AN BT T H At 3 DX b 37 Jt A 7™ ) 4
H kA

r omm sE —— AR —— DK —A— HHBER

TREHE

2012 2014 2016 2018 2020 2022
Fh
4 20022022 FEERERBRUFREFNKENERRBES
4.2.2 #3F B S AT

AR 53 2R FH 2 () 22 A58 2 5 AR M i o A 7 T3 KR S AT AR A X BB (3R 6) .
®6 RUHFEFNKEMHEX B RHRE

o

i 2012—2022 4F 2012—2%17@ 2018—2022 4F A b Rl
—0.138 —0.374""" —0.406" " —0.084" —0.423" """ —0.219"""

? 0.031D) (0. 068) (0. 050) (0. 049) (0. 086) (0. 056)
—0.8747 "

—0.039 —0.415 0.348 —0.115 —0. 204

. (0. 203) (0. 341) (0. 215) (0. 232) (0. 218) (0319

0.344"" 0.784"" 0.767" " —0.163 —0.130 0.227

¢ (0.167) 0.314) (0.327) 0.217) (0. 298) (0. 282)

b X5 [5] [# E i il £l i il £l i il il

s 0.015 0. 094 0.130 0. 009 0. 055 0.025

z 46. 832 7.407 5.319 78. 741 12.591 28. 094

R? 0.168 0.177 0.015 0.036 0. 209 0.130

W . % x fllx % x RIFRIE p=0.1, p=0.05, p=0.01 KFEHGIH¥E L, ESHN HIRUER, s HISHE, «
HUSUR . TR,

H. NIRSKREE ., 2FE L= KRIXEM g RE R E N, FELXT IS, BRENKIEE, &
] S 45 DX 3 Al 8 o A 7= K S s s B i) — AR A . IR, DL 2017 4F 4l 3 a5, 25 SR stk i o Be 3%
I AT BT B A P R SO AR R R — ELAAAE, AR id 2018 — 2022 AR WS BE BT 2012 — 2017 4F, Ui
W] 2017 4FELAK , 5 FHE S8 R BRI B 1 D8l 28 SIS S A . LR, WSS BB A i 22 57, 2018 — 2022 4E 42 [H
FEARTT B Y Sl B fe b, HOR KKl 2012—2017 AR EFEA . Hhif X | PEHFHLIX . 2012—2022 4F & [H A
A, R DS SO B 08 B e . NS RO R, AN T M DX A (R S R AL o W A I, 0 X
AR 5 A 7 AR Ak R A7 B A A XS AE £k SR T e R ) At DR s R R R AL o BN T S
R s ANAFFEZS [N . 28 %5 B Y875 e £ 8 I e 0% At &% i R AL, (BAEBLSE PR it , 7548
FH A B WS — L TRADESE
4.2.3 &4 B SSHT

AR o Yk S 4l 25 a) AL TEAR R BRI A B B (K T B, TESIAERIA R, 8 ABIKREE N
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T, FREARWSGERE N, A4, RUAEHZ IR T HE RS, 28 L& X AR 2SR, b
LU AL S R AR IR, R R DX R ) PR R B i sh H 25 % V), FRBIE A N SR B AR RS L 3¢ i ik i it
(58 3544 8 THAR R, WA Z WA T sh, It T 4 Mgl 5 5k 7= 1 i R A K-S . ISl
JE S BRI 2 2018 — 2022 4E A EREA, HIF KK N 2012—2017 A4 EEEA , A X AR EBHLIX | P35
Hu DX, U B8 R 2012 — 2022 AR A,

£ RUFREFNEROEM p KRKHE

4
AR B My X F R b X 75 5B 1y X
= 2012—2022 4F  2012—2017 4 2018— 2022 4F ! ! !
; —0.285" " —0.597* —0.525" " —0.385" " —0.544" " —0.369" "
(0. 038) (0.076) (0. 057) (0. 069) (0.091) (0.078)
0.304" " " 0. 286 0.305" 0.624" " —0.281 0. 087
GDP
(0.108) (0.272) (0.176) (0. 214) (0. 227) (0. 253)
1.113" —1.076 3.323 5.363° " —4.007 —2.454
URB
(0. 601) (1. 070) (2.550) (1.347) (2.727) (1.513)
0.139" " 0.133 0. 098 0.216" " 0. 006 —0.066
AST
(0. 067) 0.121) (0.122) (0.106) 0.129) (0.176)
0.015" " 0.013 0. 005 0.023" " 0.092° " " 0.043
EFI
(0. 004) (0.014) (0.011) (0. 009) (0.026) (0.032)
—0.102 0.315° —0.096 0.298" " —0.426" " —0.163
ADL
(0.076) 0.179) (0. 100 (0.142) (0.187) 0.211)
Bl ft
o & 4l & 4l & 4l & 4l & 4l & 4l
7S (8] it J5 I
—0.489"" —0.703"" —0. 489 —0.153 —0. 398" —0.866" "
(0
(0. 236) (0. 347) (0. 341) (0. 230) (0. 223) (0. 334)
—0.540"" —1.194"" —0. 944 —1.135" " —0.473 0. 008
¢
(0. 274) (0.527) 0.579) (0. 407) (0. 353) (0.526)
Hb X (8] [ 28 Eatl & il &l il Eotl il
s 0. 034 0.182 0.186 0. 049 0. 079 0. 046
. 20. 671 3.816 3.725 14. 280 8. 824 15. 031
R? 0.012 0.253 0.036 0. 208 0.226 0.036

FR =5 [ I R o Al TE R ZHOBE AR v 1 3 g B, 0 BN A 42 ] 728 5 5 4% il 1X 25 () 20007 58 Sy B 4
INERTE T WS . I EERIAS R, U R KO R A AR R b O O, IS R R E
PP HT AL ) HA SR IR R REAE 4 [ (2012 — 2022 4F) FIZRFFHLIX 8 38 0 I, K& T
LEFAL IR £ OC &, H0R B Ak g RN AR R B A 7 ) R A HLEAS Bk, RO B & TR R AL
A 42 [ (2012 —2022 4F) FZR R b IX 583 O 1 . BRI R IR A BHEE B G # A T BE S AL B3 28 7 1 1Y
RRORE L. 208 3R B REE PR A B3O E, RPN R R EE . Lk Eaes il
SN AR T B A 77 ) OGN K KA AE A I (2012— 2017 4F) FIAR F b X AR A 1 35 O E . (HAE
r S b DR AR 0 0 25 i, U B DX R R AR SR B — 25 R HfERE— T A R, A RESE IS
WA I R EE),
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5 FitH5@EL
5.1 WRZie

A58 3 AR T A 7= ) TR . DA SRR R B B M R A B A R T A AR 7 ) 2R T
MrIgbrik & . R CRITICE AL A AL B TOPSIS A | Dagum 3£ J¢ 240, Markov i | 75 [A] i S5 700 45
Jiik, I 2012—2022 AEHE 30 M. HIRIX . BT (BRUE . MR & O M ARCEE . B T AT
FAE T I R KT . K22 R L BRI L 2SSO IR B IR R FEES IR .

1) R A8 BT 2R 77 ) BAR AL T BARAK Y, AN AEZE B L 5T, HACE A B R B/ IR AR &R
M X, AR X ARG R X, PG ER X, A R R RO (A A D A A [ 1 2 S, HL A A
BT BiEhER,

2) M A 7= KO AR 25 S R AN, A Oy KN 25 5 RIS TR AR AR AE X E] 2 5
R AR 22 S ) EEEORUR, A ) TTRR AN b T s ARME BT BT AR 7 ) OK P B B A AR B I AR T
Y BRAE BRI /N s R — 5 1 B KA, 25 [ R R A e R h R A AR .

3) A E A X AEAE L XS B WCSIORI S5 p WSS, 7E 5 A F 1l 722 o Ji5 A5 7R ) 72 ) 280 1o 16 58 L oS S50
e WCSUR I AR, AT R AT WAL R . BE SR WRBHE AR A Rl KRR ER R
B E S 1 AR BT BT A 7 I WS SRR
5.2 HEIREW

D) FREEHESR B AR 77 ) S5 BR FE Rl G 3R AR 4 O B AR BT AR 7 KO . gk IR S i L R R
Y. ROFEFRERY . B KPR 28 FA . RAELON R GB35l . 28 A 5 D4 & i it
ST AT, SE G AL D F R PR TR L R 5G R, Bl s . o E AR R L v HEY) I 4 S LR
Wt v, HEZWWIERM . KREHE . = FEEMBEAR GRWEEMEG ., ERAEIT LS RMEE, BrdvsE
Fh L RIAIE 5 RO HERFF &, SEBAL B [ S [ 5. AR B 2T 45 .

2) R Ml B R SR AR M BT A 7 T IR €8 AR S DX B AR BT AR ) Y S X, A
Yt R RNE, B gk L BUE AR . AR AL B B AR A RTIR , HESERD L SR . A 12554
7l A O A e o S L DX AR A I IR S5 LA B RO R R, A7 R AR+
H . 75504 H AT RS2 F) FH K RO 25 5 AR 7= B 77 o 25 J6 30 1 D7 i e i AR fh Aol . PR Ak AR B 1 ol e
B, B R 28 IR E L R . R RS IR R AR SRR DL A ARk . PEER b
DX FE B 1 T B PR A R R /N BE AR AL . Sk AR R AR R A I R S T, TR AR R AL
fb . BAACHGE . BURIE & s ol B b 5

3) Ka ARV BT T A= 7 ) R R () 5 DX S A VE WL . 38 2k 22 5 RS ME A CHE e R 2 A DX S P [ R R L
b7 35 s DX 5 1 b 2 AR BB 7R S T SV s 4 45 R b, DRl 37 5 A 7= 0 48 56 38 i -5 B L R S B
SeiE ) R 408 EARRIE Sk Al J2 1 o7 {42 5 Bl & sC Ll . i i N AR . Mk
KA B IR B O WS HRALHT . T84 K e XL iR KT il DX 4 ST s oy . 2 1 S i Rl B R
5 XA P gl

4) B A R T AR B A 7 T R R AR IR B A R 55 B R R U R TR KT, R R e Ak
W, RIER S = Bl . REL AR, SRS A E R, ekl RHE SR ARS KR,
56 3 B+ b+ A P Al A R AR S It S SRR B EF IR 4, DIBOFT TN &
L FFRAN A T HOR . B RE . 2 E MRS HITINAE, TG -k LY SEHAH
HROE A R BAAR . S A A H R BB 6 8, Sl AT Mk 3k FF 4l DA B %% 4 S 5l L xRl B8 AR kb 7
HR A 2 AR BBV | T & & S B A R Ak ol . AR M 50 5 o 22 51, 4 B B o Uk i R Ok
b FE A I
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