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Spatial distribution characteristics and efficiency evaluation of resources of pen-

sion institutions in Dongguan city based on GIS and three-stage DEA model

GUO Shan-shan’, DU Jin-lin, KE Xiao—yu, LU Xiao—huan, MO Xiao—yu, PENG Hao-sheng
"School of Public Health, Guangdong Medical University, Dongguan, Guangdong 523808, China
Abstract: Objective To analyze the spatial distribution characteristics, efficiency, and influencing factors of pension institu-
tions in Dongguan, so as to provide reference for optimizing the resource allocation of pension institutions in Dongguan.
Methods The resource allocation data of pension institutions in Dongguan were obtained by questionnaire survey, and the
spatial distribution characteristics and efficiency of pension institutions were analyzed and evaluated based on GIS and three—
stage DEA model. Results There was a good spatial coupling between the resources of pension institutions in Dongguan and
the elderly population over 60 years old; the lowest occupancy rate was 12.50%, the highest was 100.005%, and the phe-
nomenon of “difficulty in finding a bed” and “half of the beds were vacant” coexisted. In the third stage, the average com-
prehensive efficiency decreased from 0.679 to 0.635, and environmental factors had a great influence on the efficiency of re-
source allocation in Dongguan. There were great differences in the efficiency of pension institutions in different areas. The
comprehensive efficiency of urban areas was 0.784, which exceeded the average level of the whole city (0.635). The compre-
hensive efficiency of the eastern industrial park was only 0.439, which did not reach the average level of the whole city. The
per capita regional GDP and the level of aging had a negative impact on efficiency. Conclusion It is suggested to rationally
allocate the resources of pension institutions, optimize regional development planning, promote the upgrading of institutional
pension services, improve the efficiency of resource allocation, and provide improved reference scheme for improving the ser-
vice level of pension institutions in Dongguan.
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Figure 1 Spatial distribution of the elderly population and elderly

care institutions in Dongguan
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Figure 2 Spatial distribution of elderly population and number of

beds in elderly care institutions in Dongguan
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Figure 3 Spatial distribution of the elderly population and the

occupancy rate of elderly care institutions in Dongguan
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Table 1 Descriptive analysis of indexes and variables of three—stage DEA

S ARt (x+s) e/ ME R H
B AFEIR IRAEL (5K ) 180.355 + 149.834 40 581
T2 56.387 + 64.089 10 304
PR UNE=INSE 91.548 +92.950 11 417
PN RPN YN 84.710 + 89.676 3 400
A AE A S H (T3 78) 9.797 + 2.590 5.86 17.60
60 & KLl AN N (%) 6.261 +2.714 2.68 13.42
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Table 2 Spearman correlation test resulis of input and output

indicators
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Table 3 Comparison of resource allocation efficiency between the first stage and the third stage of elderly care institutions in Dongguan

X £ e BB E
LEAME A ARFOR TR AR L AR FBLRR
WX R X TR B 0.873 1.000 0.873 1.000 1.000 1.000
i I T 0.638 0.836 0.764 0.788 0.912 0.864
JTVIBIA 1.000 1.000 1.000 1.000 1.000 1.000
SEWRETIE 0.714 0.849 0.841 0.887 0.910 0.974
AfEH 0.635 0.770 0.824 0.422 0.828 0.510
[=82 7 0.600 1.000 0.600 0.462 1.000 0.462
VA 0.638 0.836 0.764 0.928 0.994 0.934
¥l 0.754 0.909 0.829 0.784 0.949 0.821
FALLES R IX PIIL:: 0.930 0.940 0.990 0.788 1.000 0.788
K 1.000 1.000 1.000 0.891 0.975 0.914
PN 0.375 0.558 0.672 0.389 0.690 0.564
Ry 0.772 0.788 0.979 0.814 0.829 0.982
P 0.525 1.000 0.525 0.255 0.917 0.278
FTAH 0.707 1.000 0.707 0.995 1.000 0.995
¥l 0.718 0.881 0.812 0.689 0.902 0.754
AR Tk bEl X 8P 0.654 0.658 0.995 0.653 0.702 0.930
ik 0.518 0.671 0.772 0.482 0.915 0.527
Mk 0.830 1.000 0.830 0.501 1.000 0.501
Liglikiel 0.639 0.754 0.848 0.426 0.816 0.522
£ HER 0.620 0.797 0.778 0.376 0.820 0.459
Efvag:! 0.281 0.597 0.471 0.198 0.815 0.242
¥l 0.590 0.746 0.782 0.439 0.845 0.530
KEFA X AR 0.756 0.877 0.863 0.894 0.941 0.950
BIEREEE: 0.543 0.558 0.973 0.515 0.877 0.587
TR 0.886 0.888 0.997 0.944 1.000 0.944
rh AR 0.564 0.804 0.701 0.460 1.000 0.460
¥ 0.687 0.782 0.884 0.703 0.955 0.735
T X Vb HAR 0.459 0.571 0.803 0.456 0.847 0.538
IS 0.370 0.870 0.425 0.231 0.845 0.273
JE A 0.868 0.913 0.951 0.694 0.882 0.786
JRI4 0.538 0.550 0.979 0.501 0.680 0.736
Wil 0.559 0.726 0.790 0471 0.814 0.583
KREIEA X FAkH 1.000 1.000 1.000 1.000 1.000 1.000
Kb 0.595 0.763 0.780 0.558 0.834 0.669
A 1.000 1.000 1.000 0.868 1.000 0.868
TR 0.347 0.602 0.576 0318 0.769 0.413
PIE 0.736 0.841 0.839 0.686 0.901 0.738
AT EIE 0.679 0.823 0.820 0.635 0.897 0.699
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Table 4 SFA regression results of relaxation variables of

investment index of elderly care institutions in Dongguan

Wb ZRVEE T %
fiz et -93.559" -12.614°
N XA 7= B 3.382" 1.316"
60 A L) FZENT L 7.4728 -0.300
Sigma—squared 3958.719* 387.875*
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LR 12.338" 23.241°

7 s P<0.01," Fn P<0.05,
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