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Patterns, Differentiation, and Evolution of Territorial Space
Utilization Efficiency in China's Urban Agglomerations
Li Chunyan', Wang Deqi', Ma Guangpeng', Zhang Fei’
(1.School of Urban Economics and Public Administration, Capital University of Economics and Business, Beijing 100071,

China; 2.School of Statistics, Shanxi University of Finance and Economics, Taiyuan 030006, China)
Abstract: [Objective] This study aims to systematically characterize the overall spatial patterns, regional
differentiation, and dynamic evolution of territorial space utilization efficiency within China’s wurban
agglomerations, and to reveal the role of enhanced efficiency in optimizing resource allocation and spatial
structure within these agglomerations. [ Methods] 14 urban agglomerations in China were selected as the
research objects. The super-efficiency SBM model and Gini coefficient decomposition were employed to reveal
the regional differences and sources of territorial space utilization efficiency. Additionally, kernel density
estimation and Markov transition probability matrix were applied to analyze the evolution trends from 2010 to
2022. [Results] 1) The region as a whole showed a temporal pattern of urban space utilization efficiency >
ecological space utilization efficiency > agricultural space utilization efficiency. During the study period, the
average efficiency values were 0.645, 0.326, and 0.163, respectively. 2) The overall disparity in the territorial
space utilization efficiency among urban agglomerations showed a trend of first decreasing and then increasing,
with the Gini coefficient rising from 0.131 in 2010 to 0.145. Moreover, the differences between urban
agglomerations were the primary source of the overall disparity. 3) The level of comprehensive territorial space

utilization efficiency demonstrated strong spatial spillover effects. Furthermore, the state transition of efficiency
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levels within each urban agglomeration was more likely driven by the positive effect of high-level neighboring

areas. [ Conclusion] Adopting a development model of coordinated and mutual assistance within and outside the

region can break the constraints on internal resource allocation and factor circulation. Meanwhile, actively leveraging

the spillover effects of high-level urban agglomerations can promote the optimization and enhancement of the

territorial space layout of urban agglomerations.

Keywords: territorial space utilization efficiency; urban-agricultural-ecological space; urban agglomerations;

pattern evolution; regional differences
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Table 2 Intra-group differences in comprehensive territorial space utilization efficiency

s Kb A e WK K= BEE b K= ki
FhOOTRC e S wm w omw TN ks Y e wm ow o om

2010 0.060 0.199 0.307 0.173 0.044 0.437 0.036 0.150 0.124 0.143 0.047 0.030 0.052 0.097
2011 0.077 0.087 0.369 0.149 0.061 0.433 0.038 0.078 0.084 0.398 0.041 0.022 0.065 0.123
2012 0.101 0.257 0.289 0.162 0.070 0.460 0.032 0.018 0.028 0.273 0.049 0.026 0.040 0.156
2013 0.069 0.121 0.263 0.159 0.073 0.252 0.081 0.012 0.030 0.307 0.042 0.027 0.042 0.111
2014 0.104 0.500 0.093 0.191 0.076 0.243 0.037 0.014 0.025 0.297 0.042 0.025 0.066 0.085
2015 0.104 0.063 0.097 0.258 0.073 0.157 0.035 0.038 0.032 0.090 0.042 0.060 0.092 0.030
2016 0.107 0.173 0.113 0.260 0.082 0.189 0.097 0.029 0.040 0.153 0.041 0.046 0.048 0.179
2017 0.067 0.259 0.096 0.265 0.098 0.232 0.055 0.008 0.033 0.133 0.033 0.053 0.039 0.132
2018 0.067 0.082 0.040 0.045 0.091 0.181 0.041 0.109 0.028 0.079 0.105 0.055 0.034 0.064
2019 0.034 0.182 0.040 0.113 0.118 0.169 0.115 0.118 0.153 0.235 0.029 0.079 0.036 0.142
2020 0.047 0.047 0.073 0.050 0.097 0.141 0.056 0.025 0.033 0.073 0.088 0.067 0.091 0.129
2021 0.029 0.460 0.076 0.110 0.072 0.188 0.026 0.203 0.079 0.087 0.036 0.056 0.391 0.289
2022 0.230 0.131 0.500 0.477 0.451 0.420 0.332 0.127 0.335 0.391 0.405 0.048 0.455 0.451
SEHE 0442 0.097  0.361  0.144  0.109 0.158 0.120 0.125 0.120 0.091  0.099 0.077 0.050 0.125

®3 BMBEEITASEENARNEKEERRYARENSH *4 PHHELIZESEENANEEABERRY
Table 3 Gini coefficients and their decomposition of compre- Table 4 Inter-group Gini coefficients of comprehensive
hensive territorial space utilization efficiency level territorial space utilization efficiency in urban
in urban agglomerations agglomerations
AN 2 [A] AR 5 o 3y } S
GO RIE JER SR R SR JERE Sl W0t i & 1041 fi

AR/ R RN R RN
2010 0.131 0.008 6.02 0.078 59.31 0.046 34.68

K-SR 0.292 - = 0.010

= - AL SR AR 0.286 M -IL R 0.048

SR 0.281 INZRK&S-IHE 0.053

MEALER AR -2 <M 0.278 -1 P R 0.053
Tt

2011 0.146 0.009 6.13 0.097 66.69 0.040 27.18
2012 0.144 0.009 6.27 0.102 70.80 0.033 22.93
2013 0.107 0.007 6.88 0.060 55.66 0.040 37.46

2014 0.141 0.010 6.92 0.069 48.77 0.063 44.31 WRELSRAR - AE R 0.265 R -IL 0.056
2015 0.084 0.006 7.66 0.040 46.81 0.038 45.53 MR- 0221 PECRCES 0.058
2016 0.119 0.010 8.48 0.057 48.22 0.051 43.30 Aipm-rEa s 0220 BE#-IITH 0.059
2017 0.110 0.008 7.21 0.063 57.23 0.039 35.57 PSR 0.214 SRERUIES 0.060
2018 0.074 0.005 7.47 0.037 50.57 0.031 41.96 IF AL 2 AT - KT 0.210 W K- i 0.061
2019 0.112 0.008 7.33 0.055 49.16 0.049 43.51 -2k = A 0.207 M-I AR B 0.062
2020 0.086 0.007 8.31 0.045 51.64 0.035 40.05 23 BIHEEL S A F E AehA
2021 0.213 0.022 10.36 0.104 49.05 0.086 40.59 031 M AR b R 4 2 i
2022 0.421 0.035 8.28 0.181 42.93 0.205 48.79 WK S IR AR AL GE T K W AL e = 4
THE 0145 0.011  7.49 0.076 53.60 0.081 38.91 175 Kernal 1 5 5434 LI 5.
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Fig.5 Three—dimensional kernel density plots of comprehensive territorial space utilization efficiency for the full sample and

14 urban agglomerations
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Table 5 Traditional Markov transition probability matrix
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Table 6 Spatial Markov transition matrix

WERM /t+1  n T Il 1l I\
1 122 0.738 0.213 0.025 0.025
Il 56 0.339  0.393 0.232 0.036
! Il 69 0.015 0.232  0.507 0.246
v 64 0.031 0.063 0.266 0.641
I 98 0.674 0.255 0.061 0.010
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v 65 0.015 0.046 0.169 0.769
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i Il 288  0.063 0.247 0.517 0.174
v 266 0.034 0.049 0.211 0.707
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