REERRWEFER(PEY) 20254648 $33% F4H
Chinese Journal of Eco-Agriculture, Apr. 2025, 33(4): 820-833

DOI: 10.12357/cjea.20240545
CSTR: 32371.14.cjea.20240545

FEOCHE, FRIELL, FE AR ) S KAV IR s AL SRR N R AT T ()] R AR S AR AR A (R EES0), 2025, 33(4):
820833

HAN W'Y, GUO H H, WANG D. Spatial and temporal evolution of the development of new quality productivity of agricultural and
obstacles to further development[J]. Chinese Journal of Eco-Agriculture, 2025, 33(4): 820833

RAUFREFEFHDERKEFRZELRERSEEMRR

SH M, Fhimer, 1 el
(SR R%2LRFFEHEEE B 266109)

W E:FRAEFANALRAARTEZFRRE G, BF R RA TR L5, TUE R RAT G 5
K, bEREHRK VAR ARG EEZINF. B2 M E R RN RArER R, KA 2012—2022 4F #
E304MNg. BER., AT FEEFEFH. BT, 800K W@, FRHAE @K, Kenel &
At 5 %K % B Markov 4 . Dagum FE B % HUN 8 7 Ao [ a5 AR RV S5 07 sk iR L BT R A 75 0 K KT B
Bl RERERUKEGEHTEHRTUERE, AR FEHARLHF R AT K RATFEFRE
Frad, AP AR ZBARREETREREEFREZEALEKTPERALBHEZR. NEEEXE, RLEE
EFENRBFEFANRERALS, EHARB AR FET I RAL B RS L. ZEONLKBEARTHEESH
AR, ALK ARG AN H. AP EHRRAEZREHRAR LT R ET KRN EE
ERRFE. BNEFTEHNHEAET H@EEES . BTETHNRAA R FEIBEER—. =7 LBEEERA
RAVF AT RN EERREE.

KR RLFRAET N R R KEER, BEEHEA

R E 4 2ES: F323

Spatial and temporal evolution of the development of new quality productivity of
agricultural and obstacles to further development’

HAN Wenyan, GUO Haihong, WANG Dan"
(College of Economics and Management, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: New quality productivity is predicted to become a new engine for driving China’s future economic development, consequently,
cultivating new quality productivity in agricultural and rural areas will not only contribute to the growth of the rural economy but also
play an important role in promoting the process of agricultural modernization. In this study, we developed an evaluation index system
of new quality productivity in agriculture using panel based on data obtained for 30 provinces (cities, autonomous regions) in China
(excluding Xizang, Hong Kong, Macao, and Taiwan) from 2012 to 2022. Using longitudinal and transversal pulling grades, kernel
density estimates, traditional and spatial Markov chain models, Dagum Gini coefficient measurement decomposition, and an obstacle
degree model, we analyzed the levels of new quality productivity development in agriculture and found that these could be measured
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and identified using the following methods: the characteristics of spatial and temporal differentiation, regional differences, and
obstacle factors. We found that the levels of new agricultural quality productivity development showed a steady upward trend during
the examination period, and detected notable differences in the levels of development among the eastern, central, and western regions,
and between the main grain-producing regions and the non-grain-producing regions. In terms of dimensions, green and digital pro-
ductivity in agriculture were found to be in a more advanced state of development, and digital productivity showed strong growth dur-
ing the study period. The level of development in each province was established to have certain spatial spillover effects, which had
either a positive or negative influence on the development of neighboring provinces. The difference among the east, center, and west
regions gradually emerged as the main sources of differences in the development of new agricultural quality productivity. Similarly,
the criterion level of the differences among regions in the east, center and west have gradually emerged as the main sources of differ-
ences in the development of new quality agricultural productivity, scientific and technological productivity, and integration productiv-
ity in the criterion layer, whereas the number of rural digital bases and the degree of integration of primary and tertiary industries in
the indicator layer were currently the main obstacles to the further development of new quality agricultural productivity.

Keywords: agricultural new quality productivity; spatial and temporal differentiation; regional differences; obstacle degree model
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Fig. 1 Map of connotation of the new quality productivity of agriculture
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Table 1 Comprehensive evaluation indicators system of agricultural new quality productivity
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Fig. 2 National and sub-dimensional development of new quality productivity of agriculture
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Fig. 3 Development of new quality productivity of agriculture in different subregions
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Fig. 4 Trends in the evolution of new quality productivity of agriculture dynamics based on the three-dimension Kernel density
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Table 2 Traditional Markov transfer probability matrix for new quality productivity of agriculture
27 Typology (/t+1) I I I v WL {E Observation
I 0.699 0.301 0 0 83
il 0 0.642 0.358 0 81
] 0 0.013 0.697 0.289 76
v 0 0 0 1.000 60

I T MRV A3 AR B 7= Ak B B AR R SRR o R+ 153 3137 2 {if R — AN ] s R R AR, o/t 1 Fom Al B i A
7= R KT H Ay S i A B - VR 9y i 8. T, T, T and IV indicate the low, relative low, relative high and high levels of development of
new quality productivity of agriculture, respectively. ¢ and #+1 indicate the development situation at the current and next time points, respectively, and #/¢+1

indicates the number of provinces in which the level of development of new quality productivity of agriculture has shifted from rank i in year ¢ to rank j in year

t+1.

®3I RUFHREFNOEE DRI REBTRERE

Table 3 Spatial Markov transfer probability matrix for new quality productivity of agriculture

i I 257 Lag type (t/t+1) I I m v ULI{E Observation
I I 0.796 0.204 0 0 54
Il 0 0.800 0.200 0 15
I 0 0 0.500 0.500 4
v 0 0 0 1.000 2
Il I 0.522 0.478 0 0 23
| 0 0.455 0.545 0 22
I 0 0 0.700 0.300 10
1\% 0 0 0 1.000 6
m 1 0.333 0.667 0 0 3
1 0 0.771 0.229 0 35
m 0 0.027 0.7300 0.243 37
v 0 0 0 1.000 31
v I 0.667 0.333 0 0 3
Il 0 0.333 0.667 0 9
I 0 0 0.680 0.320 25
v 0 0 0 1.000 21

I I, ANV A 3R AR B 7= AR AR B AR R SRR o R+ 143 37 2 i R — NI IR] s R R SRR, o/t 1 Fm AL BT i Az
75 B KT Ay S i A B - VR 9y i 8 8as . T, T, T and IV indicate the low, relative low, relative high and high levels of development of
new quality productivity of agriculture, respectively. ¢ and #+1 indicate the development situation at the current and next time points, respectively, and #/¢+1

indicates the number of provinces in which the level of development of new quality productivity of agriculture has shifted from rank i in year ¢ to rank ; in year

t+1.
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Fig. 5 Evolution of regional differences in the development of new quality productivity of agriculture
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Table 4 Sub-dimensional obstacle factors and their ranking to the development of new quality productivity of agriculture

Uk P A R T S R HEF Sub-dimensional obstacle factor and ranking

WX EGy
Region  Year 1 2 3 4

4E 2012 Bl A1 Bea 0 g ] a0
Nationwide Technological productivity (27.91%) Digital productivity (25.88%) Green productivity (23.22%) Fusion productivity (22.99%)

2017 BHEE 1 a0 2 SUN VeV Bera
Technological productivity (30.93%) Fusion productivity (23.98%) Green productivity (23.11%) Digital productivity (21.98%)

2022 P [El S ] gl Horr
Technological productivity (30.45%) Fusion productivity (25.84%) Green productivity (23.29%) Digital productivity (20.42%)

AR 2012 FHEA™ B SR ] G A
East Technological productivity (28.46%) Digital productivity (25.12%) Green productivity (24.14%) Fusion productivity (22.28%)

2017 R A ) A A e Sule Viap| B
Technological productivity (32.13%) Fusion productivity (23.77%) Green productivity (23.12%) Digital productivity (20.97%)

2022 B 2 Suls Yigp| A BFAT T
Technological productivity (31.89%) Green productivity (25.10%) Fusion productivity (24.91%) Digital productivity (18.10%)

hE 2012 B A BHET ) SR V| S A
Middle Digital productivity (26.58%) Technological productivity (26.41%) Green productivity (23.66%) Fusion productivity (23.35%)

2017 BHET 1 e A 2SN Vigp| BeH
Technological productivity (29.74%) Fusion productivity (23.90%) Green productivity (23.48%) Digital productivity (22.88%)

2022 BHET 1 a0 BeHm 0 2SN Vg
Technological productivity (28.96%) Fusion productivity (27.44%) Digital productivity (22.22%) Green productivity (21.39%)

[k 2012 B A1 BeH 0 [ Ve 2SN Vg
West Technological productivity (28.45%) Digital productivity (26.11%) Fusion productivity (23.41%) Green productivity (22.03%)

2017 BHEE 1 Al 2 SUN VeV B
Technological productivity (30.61%) Fusion productivity (24.23%) Green productivity (22.84%) Digital productivity (22.32%)

2022 A [El S ] g B

Technological productivity (30.15%)

Fusion productivity (25.60%)

Green productivity (22.94%) Digital productivity (21.31%)
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Table 5 Ranking of major impediments and degree of impediment for sub-indicators of agricultural new quality productivity
development

Hi X G i 1 PR M i i FE HEFF Obstacle factor and ranking

Region Year 1 2 3 4 5
2 2012 X18 (6.33%) X21 (5.83%) X11 (5.74%) X5 (5.70%) X6 (5.50%)
Nationwide 2017 X18 (7.01%) X21 (6.53%) X5 (6.17%) X6 (5.95%) X15 (5.75%)
2022 X18 (7.26%) X21 (7.16%) X20 (6.08%) X5 (5.87%) X15 (5.62%)
P 2012 X18 (6.46%) X21 (6.19%) X11 (5.89%) X5 (5.61%) X6 (5.61%)
East 2017 X18 (6.83%) X21 (6.96%) X11 (6.25%) X5 (6.02%) X6 (6.17%)
2022 X21 (7.40%) X11 (6.32%) X18 (6.20%) X25 (5.97%) X1 (5.96%)
i 2012 X18 (6.28%) X21 (6.00%) X5 (5.72%) X11 (5.60%) X15 (5.46%)
Middle 2017 X18 (7.18%) X21 (6.79%) X5 (6.20%) X15 (6.00%) X6 (5.89%)
2022 X18 (8.04%) X21 (7.70%) X20 (6.62%) X15 (6.46%) X22 (5.96%)
[ 2012 X18 (6.23%) X5 (5.76%) X11 (5.69%) X13 (5.58%) X19 (5.54%)
West 2017 X18 (7.05%) X5 (6.29%) X15 (6.02%) X13 (5.99%) X21 (5.94%)
2022 X18 (7.70%) X20 (6.32%) X5 (6.62%) X21 (6.56%) X15 (6.21%)

X18: AR BT FEHHCRE ; X21: — =Rl ; X1 is ekl XS5: Jeb R, X20: — . kRl A X15: K7 BT 5K oF; X6: 4k
B B TR AR S X250 IR S ARG X13: P EAL; X1 SRRV RHIE B2 2%, X22: AR & X19: AAT IER ML K4, X18: number of rural
digital bases; X21: integration of primary and tertiary industries; X11: operational greening; X5: advanced technology support; X20: integration of primary and
secondary industries; X15: level of digitalized trading of agricultural products; X6: agricultural labor productivity; X25: ecological integration of urban and rural
areas; X13: greening of outputs; X1: funding for scientific and technological activities in rural industries; X22: agriculture and tourism integration; X19: rural

internet penetration.
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