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Differences and convergence of provincial leisure
agriculture development efficiency

LI Binbin', Ml Zengyu'* , ZHANG Zhenghe'*?
(1. College of Economics and Management, China Agricultural University, Beijing 100083, China;
2. China County Economic Research Center, China Agricultural University, Beijing 100083, China)

Abstract In order to understand the dynamic evolution characteristics of China’ s leisure agriculture development
efficiency, the leisure agriculture data of 30 provinces (municipalities and autonomous regions, the statistical data of
Tibet autonomous region, Hong Kong, Macao and Taiwan are not included, the same as below) from 2008 to 2016
were analyzed. Heterogeneous environmental variables were introduced into the efficiency measurement and three-
stage DEA was used to evaluate the development efficiency of China’s leisure agriculture. The convergence of the
leisure agriculture efficiency in China was verified by PS convergence test. The results showed that: 1) There were
significant differences in the efficiency of leisure agriculture development in 30 provinces ( municipalities and
autonomous regions) . The introduction of environmental heterogeneity variables has revised the input-output variables,
and the differences in inter-provincial efficiency were more obvious; 2) There was no convergence in the overall
development efficiency of leisure agriculture in China, but there was club convergence effect, and included 7 types of
convergence. There were bigger differences between different types of relative transfer paths. The following policy
recommendations were proposed based on the research: Transforming the development direction of leisure agriculture
from scale expansion to structural upgrading; Implementing differentiated efficiency improvement strategies and
narrowing down regional efficiency gaps; Strengthening regional exchanges and promoting regional leisure agriculture
collaboration.
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Table 2 Variable descriptive statistics
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indicators e gy e 2 KL/ TN 18. 70 1.96 62. 30 2.00
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Table 3 Efficiency value of leisure agriculture development in various province from 2008 to 2016

ﬁ(jovifm 2008 4F 2009 4F 2010 4F  20114F  20124F 20134 2014 4F 2015 4F 2016 4F
4t 5 Beijing 10031 1.0111 1.0437 1.0772 1.1281 1.2226 1.3718 1.5238 1.7042
F#t Tianjin 0.8243 0.8804 0.9244 0.9698 0.9935 1.0772 1.1892 1.2892 1.3471
[t Hebei 0.6218 0.6414 0.6672 0.7085 0.7424 0.7564 0.7746 0.7937 0.8214
1L 7§ Shanxi 0.6431 0.6892 0.7173 0.7629 0.8128 0.8407 0.8541 0.8668 0.8635
W52l Inner Mongolia  0.526 7 0.566 6 0.5815 0.5958 0.6323 0.6798 0.7105 0.7256 0.713 3
i Liaoning 0.8477 0.8568 0.8612 0.8657 0.8690 0.8902 0.8994 0.9031 0.8730
FH M Jilin 0.7219 0.7359 0.7409 0.7723 0.8051 0.8339 0.8509 0.8732 0.8933
¥ )71, Heilongjiang 0.5846 0.6018 0.6340 0.6652 0.6979 0.7139 0.7292 0.7401 0.736 8
b Shanghai 1,182 1 1.2107 1.2584 1.2952 1.4016 1.5215 1.5997 1.6689 1.7176
VL35 Jiangsu 0.8839 0.9665 1.1747 1.376 3 1.5167 1.6461 1.7513 1.8011 1.8636
WiIL Zhejiang 0.9121 0.9750 0.9933 1.1693 1.3818 1.5927 1.6863 1.7788 1.9017
28 Anhui 0.6455 0.6852 0.7097 0.7557 0.8109 0.8425 0.8560 0.8661 0.8732
& # Fujian 0.5034 0.5526 0.5845 0.6143 0.6532 0.6842 0.7098 0.7341 0.7362
JLVE Jiangxi 0.5417 0.5680 0.5899 0.6241 0.6524 0.6730 0.6956 0.7125 0.7259
Il % Shandong 0.7258 0.7542 0.784 4 0.8088 0.8326 0.8512 0.8621 0.8706 0.8946
ViR Henan 0.5433 0.5719 0.6089 0.6293 0.6520 0.6703 0.6795 0.6928 0.6967
W4t Hubei 0.5701 0.5870 0.6043 0.6238 0.6531 0.6802 0.7108 0.7367 0.7624
W Hunan 0.6193 0.6326 0.6678 0.6907 0.7272 0.7453 0.7736 0.7917 0.801 2
I % Guangdong 0.7243 0.7551 0.7798 0.7939 0.8103 0.8341 0.8449 0.8574 0.8597
I" 7§ Guangxi 0.5255 0.5651 0.5875 0.6041 0.6178 0.6461 0.6787 0.7033 0.724 1
77 Hainan 0.8579 0.9095 0.9259 0.9440 0.9544 0.9610 0.9727 0.9811 1.0001
# P Chongqing 0.9256 0.9480 0.9576 0.9797 1.0207 1.0718 1.0991 1.2105 1.2115
PuJi| Sichuan 0.9871 1.0014 1.0799 1.2227 1.2919 1.3575 1.4186 1.4998 1.5278
# 0 Guizhou 0.5132 0.5401 0.5694 0.6067 0.6441 0.6724 0.6860 0.7093 0.7256
Z® Yunnan 0.7275 0.7893 0.8513 0.9081 0.9495 0.9841 1.0101 1.1138 1.209 2
BEPE Shaanxi 0.436 8 0.4888 0.5158 0.5595 0.5848 0.6218 0.6715 0.6996 0.7245
H il Gansu 0.4297 0.4647 0.4770 0.4934 0.5178 0.5415 0.5562 0.5724 0.5796
#H1 Qinghai 0.5635 0.5974 0.6060 0.6122 0.6172 0.6217 0.6297 0.6360 0.6403
7 5 Ningxia 0.5624 0.5806 0.5896 0.6040 0.6204 0.6357 0.6449 0.6619 0.6695
% Xinjiang 0.4456 0.4752 0.4845 0.5040 0.5176 0.5260 0.5314 0.5373 0.5417
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Table 4 Descriptive statistical analysis of slack variables of input and output variables

e ¥y (i P 1 22 SN w/ME TAEAE FEW & B %

A A

1. Standard Max Min Number of Ratio of

Variables Mean
deviation value value zero values zero value
PN FNGE & 43. 20 9.89 84. 60 0 51 18. 89
Number of employees
YRS s 2 718.70  485.05 4 256.90 0 48 17.78
Number of operating entities
AR M 4 2 [ 5 0 AR 4 R AR _
63. 60 284. 37 357.10 0 45 16. 67
Investment in fixed capital of agriculture,
forestry, animal husbandry and fishery
=L UNGE & 5.10 3. 9.30 0 63 23.33
Number of managers
UNGESZ: 25 PNIN 1027.80  157.47 2 186.40 0 44 16. 30
Reception number of leisure agriculture
UNCE =2 TN 177. 60 64.13 381. 60 0 38 14.07
Leisure agricultural operation income
B B 19. 40 12. 60 37.20 0 29 0.70
Drive the number of farmers
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Table 5 Efficiency value of leisure agriculture development in various regions
measured by the improved three-stage DEA model

fé\(z(;f]ji[x> 2008 4= 2009 4 2010 4 2011 4= 2012 4 2013 4= 2014 45 2015 4E 2016 4F
Jt 5 Beijing 1.0058 1.013 4 1. 1067 1.146 1 1.1716  1.3134 1.457 9 1.6820 1.861 3
Kt Tianjin 0.854 5 0.8915 0.9721 1.079 5 1.0208 1.1589 1.283 3 1.346 7 1.555 4
dt Hebei 0.637 1 0.643 2 0.761 5 0.805 8 0.810 9 0.797 9 0.838 2 0.876 5 0.843 4
L7 Shanxi 0.6784 0.6938 0.7861 0.8190 0.8822 0.8877 0.9180 0.8832 0.89138
M5y Inner mongolia 0.539 5 0.578 2 0.620 5 0.699 3 0.685 8 0.704 5 0.747 9 0.802 2 0.828 5
il 7 Liaoning 0.859 2 0.855 7 0.891 4 0.872 0 0.911 3 0.954 8 0.965 8 0.9883 0.9737
# AR Jinlin 0.733 8 0.736 8 0.772 5 0.839 8 0.8250 0.891 4 0.947 5 0.9653 0.916 7
¥y V1. Heilongjiang 0.598 4  0.603 2 0.675 6 0.730 4 0.752 7 0.779 5 0.743 1 0.763 7 0.840 3
¥ Shanghai 1.194 2 1.2177 1.3005 1.3883 1.5439 1.6144 1.6472 1.7656 1.7654
YIL.75 Jiangsu 0.899 3 0.995 3 1.264 4 1.555 2 1.665 2 1.783 1 1.894 5 1.8259 2.006 2
WL Zhejiang 0.9312 0.9938 1.0608 1.3129 1.5099 1.7026 1.8180 1.8822 1.9732
4 Anhui 0.667 6 0.692 8 0.810 3 0.859 0 0.872 0 0.900 4 0.960 2 0.9355 0.9307
@ Fujian 0.5089 0.5713 0.6780 0.7198 0.6757 0.7888 0.7602 0.7905 0.847 9
YILVY Jiangxi 0.556 7 0.572 9 0.690 2 0.696 9 0.703 3 0.724 6 0.768 2 0.816 8 0.759 6
11 % Shandong 0.734 3 0.762 7 0.805 4 0.845 0 0.875 9 0.937 7 0.886 9 0.9618 0.9197
[ F§ Henan 0.553 1 0.579 9 0.702 5 0.7318 0.738 3 0.743 4 0.776 7 0.7279 0.789 8
1t Hubei 0.5728 0.5931 0.628 8 0.6761 0.748 1 0.740 2  0.7723 0.7952 0.840 4
M Hunan 0.624 8 0.6359 0.743 3 0.798 9 0.782 8 0.8350 0.853 8 0.8704 0.894 2
J" %4 Guangdong 0.7395 0.7618 0.8867 0.8514 0.8413 0.8619 0.9148 0.8967 0.9057
J" P Guangxi 0.5379 0.576 8 0.6596 0.6181 0.6761 0.6744 0.7774 0.7946 0.819 2
1§ Hainan 0.903 5 0.912 1 1.011 2 0.968 1 0.961 1 1.034 8 1.053 0 1.0650 1.047 0
H K Chongqing 0.943 5 0.949 9 1.0534 0.998 2 1.083 9 1.104 2 1.126 8 1.3255 1.2332
pu il Sichuan 0.999 3 1.002 3 1.115 5 1.319 7 1. 381 3 1.434 1 1.513 9 1.536 1 1.6785
M Guizhou 0.5232 0.5473 0.5951 0.6306 0.7305 0.7335 0.7712 0.7315 0.8127
B Yunnan 0.743 2 0.809 1 0.897 1 0.978 3 1.028 2 1.074 1 1.087 2 1.2429 1.304 4
[ 76 Shaanxi 0.463 5 0.4997 0.5751 0.6755 0.6119 0.6378 0.7125 0.7428 0.8116
H# Gansu 0.4456  0.472 9 0.4985 0.5824 0.5936 0.6487 0.5824 0.6612 0.5910
1 Qinghai 0.588 9 0.601 1 0.6187 0.676 5 0.632 4 0.721 1 0.705 9 0.7329 0.714 4
73 Ningxia 0.578 3 0.581 6 0.6790 0.639 6 0.662 7 0.7235 0.684 2 0.6990 0.7691
Hri@ Xinjiang 0.4657 0.4792  0.4896  0.5639 0.5238 0.6181 0.6077 0.6205 0.5757
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Table 6 Sorting of the average value of leisure agriculture development efficiency in each province
N OINCREIES) ol Herp B HIRKD R HErp

Province Mean of Sequence Province Mean of Sequence

efficiency efficiency

YI.75 Jiangsu 1.543 2 1 WI# Hunan 0.782 1 16
¥ Shanghai 1.493 0 2 [t Hebei 0.779 4 17
Wiyl Jiangsu 1. 465 0 3 B VT Heilongjiang 0.720 8 18
Pujil Sichuan 1.331 2 4 #dt Hubei 0.707 4 19
Jt & Beijing 1.306 5 5 7 Henan 0.704 8 20
K Tianjin 1.129 2 6 & & Fujian 0.704 6 21
H K Chongqing 1.091 0 7 YILVY Jiangxi 0.698 8 22
= F Yunnan 1.018 3 8 M5 Inner Mongolia 0.689 6 23
i Hainan 0.995 1 9 J P8 Guangxi 0.681 6 24
i 7 Liaoning 0.919 1 10 M Guizhou 0.675 1 25
11 % Shandong 0.858 8 11 T H Ningxia 0.668 6 26
J” % Guangdong 0.8511 12 1§ Qinghai 0.665 8 27
FHK Jilin 0.847 6 13 %75 Shaanxi 0.636 7 28
Z# Anhui 0.847 6 14 Hift Gansu 0.564 0 29
11 P4 Shanxi 0.826 7 15 FriE Xinjiang 0.549 4 30
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Table 7 Club classification in different provinces
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