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Challenges and Prospects of Urban Construction Land in the Context of
Population Shrinkage: A Case Study of Three Northeastern Provinces in China

Yl Xiaoxiang, WANG Shuyu, ZHANG Haoping, ZOU Zhichong, YUAN Zhaokun,
ZHANG Liyue

Abstract: The acceleration of urban population shrinkage in China's Three Northeast-
ern Provinces in recent years has introduced new challenges to urban development.
This paper systematically assesses the current status of urban development in these
provinces, aiming to comprehend challenges, explore solutions, and generate ideas
for high-quality development in shrinking cities. Sequentially employing three mod-
els—namely, human-land relationship decoupling model, super-efficiency SBM-DEA
model, and spatial econometric model—the paper evaluates the scale and efficiency
of urban construction land and analyzes their relationship based on the urban popula-
tion trends in the Three Northeastern Provinces. The research reveals that urban
population shrinkage can easily lead to imbalances between population and land use.
Currently, the utilization of urban construction land in the Three Northeastern Prov-
inces has reached the stage of diminishing returns to scale, underscoring the need to
address efficiency issue in land-use. Furthermore, the paper clarifies approaches to ur-
ban development in the context of population shrinkage. Specific strategies to
achieve high-quality urban development are proposed from three aspects: technical
preparation, institutional guarantee, and market regulation.

Keywords: Northeast revitalization; shrinking cities; human-land relationship; con-

struction land-use efficiency; territorial space
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Fig.1 GDP changes in the Three Northeastern Provinces from 2000 to 2020
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Fig.2 Population changes in the Three Northeastern Provinces from 2000 to 2020
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Fig.3 Age structure changes in the Three Northeastern Provinces from 2000 to 2020
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Fig.4 Urban population growth rate in the Three Northeastern Provinces from 2000 to 2020
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Tab.3 Analysis of the decoupling of urban population and construction land changes in the Three Northeastern Prov-

inces from 2010 to 2020
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Tab.4 Comparison of human—Land relationships between shrinking and non—shrinking cities in Three Northeastern
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Tab.6 Evaluation of urban construction land—use efficiency in the Three Northeastern Provinces from 2009 to 2019

E g il 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | ¥l
A 1.01 [ 0.99 | 0.98 | 0.96 | 0.96 | 0.95 | 0.95 | 0.83 | 0.93 | 0.88 | 0.95 | 0.95
K 122 1.22 | 124 | 1.29 | 1.30 | 1.35 | 1.38 | 1.56 | 1.46 | 1.41 | 1.36 | 1.34
#e 1.16 | 1.10 | 1.02 | 0.92 | 0.94 | 0.85 | 0.81 | 0.67 | 0.93 | 1.06 | 1.01 | 0.95
A 0.68 | 0.68 | 0.70 | 0.66 | 0.67 | 0.66 | 0.79 | 1.31 | 1.14 | 1.17 | 1.03 | 0.86
AT 132 [ 1.25 | 1.08 | 0.98 | 0.95 | 0.94 | 1.14 | 1.12 | 1.18 | 1.14 | 1.36 | 1.13
FHARTT 0.67 | 0.62 | 0.63 | 0.63 | 0.65 | 0.61 | 0.69 | 0.66 | 0.70 | 0.77 | 0.72 | 0.67
- H N T 0.80 | 0.68 | 0.60 | 0.55 | 0.53 | 0.53 | 0.63 | 0.57 | 0.70 | 0.78 | 0.72 | 0.65
T ashn 1.02 | 0.93 | 0.68 | 0.65 | 0.71 | 0.79 | 0.97 | 0.80 | 0.78 | 0.88 | 1.03 | 0.84
i R 0.49 | 0.41 | 0.37 | 0.38 | 0.38 | 0.41 | 0.54 | 0.91 | 0.70 | 0.53 | 0.58 | 0.52
ICBAT 1.04 | 1.01 | 0.82 | 0.81 | 0.87 | 0.88 | 1.16 | 0.92 | 0.93 | 1.00 | 1.11 | 0.96
BT 0.83 | 0.99 | 1.01 | 0.97 | 0.97 | 0.91 | 0.84 | 0.73 | 0.70 | 0.74 | 0.78 | 0.86
BRI 0.60 | 0.57 | 0.54 | 0.53 | 0.47 | 0.43 | 0.46 | 0.79 | 1.05 | 0.83 | 0.87 | 0.65
LilEn 0.52 | 0.53 | 0.54 | 0.55 | 0.54 | 0.54 | 0.55 | 0.59 | 0.60 | 0.63 | 0.60 | 0.56
T 0.64 | 0.49 | 0.46 | 0.50 | 0.44 | 0.39 | 0.77 | 0.69 | 0.66 | 0.69 | 0.76 | 0.59
¥ifH 0.86 | 0.82 | 0.76 | 0.74 | 0.74 | 0.73 | 0.84 | 0.87 | 0.89 | 0.89 | 0.92 | 0.82
KAFT 0.80 | 0.70 | 0.83 | 0.83 | 0.90 | 0.90 | 0.74 | 0.89 | 0.92 | 0.95 | 0.88 | 0.85
LN 1.00 | 0.96 | 0.85 | 0.82 | 0.77 | 0.72 | 0.89 | 0.99 | 0.89 | 0.86 | 0.58 | 0.85
Y- 0.65 | 0.56 | 0.65 | 0.68 | 0.72 | 0.71 | 0.84 | 0.84 | 0.80 | 0.72 | 0.58 | 0.70
I 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
ﬁ Sk a] 0.59 | 0.70 | 0.60 | 0.63 | 0.62 | 0.60 | 0.59 | 0.55 | 0.76 | 0.80 | 0.68 | 0.65
iﬁ S]] 0.60 | 0.63 | 0.52 | 0.60 | 0.67 | 0.67 | 0.69 | 0.75 | 0.80 | 0.69 | 0.73 | 0.67
FAJETT 0.84 | 0.96 | 1.02 | 1.09 | 1.02 | 0.96 | 0.95 | 1.00 | 0.96 | 0.90 | 0.54 | 0.93
ISP 0.57 | 0.61 | 0.56 | 0.51 | 0.53 | 0.50 | 0.55 | 0.55 | 0.52 | 0.42 | 0.50 | 0.53
SEL L AR | 0.50 | 0.47 | 045 | 0.50 | 3.20 | 1.05 | 0.57 | 0.61 | 0.64 | 0.58 | 0.50 | 0.82
B 0.73 | 0.73 | 0.72 | 0.74 | 1.05 | 0.79 | 0.76 | 0.80 | 0.81 | 0.77 | 0.67 | 0.78
W SR T 0.94 [ 0.79 | 0.79 | 0.74 | 0.72 | 0.82 | 0.70 | 0.85 | 0.82 | 0.80 | 0.76 | 0.79
FF IR T 0.58 | 0.51 | 0.47 | 0.45 | 0.44 | 0.38 | 0.49 | 0.53 | 0.50 | 0.47 | 0.52 | 0.49
PETLN T 0.78 | 0.85 | 0.65 | 0.56 | 0.47 | 0.45 | 0.39 | 0.38 | 0.44 | 0.47 | 0.53 | 0.54
(5 0.63 | 0.55 | 0.62 | 0.53 | 0.47 | 0.81 | 0.68 | 0.50 | 0.44 | 0.47 | 0.52 | 0.57
XU LT 0.45 | 0.44 | 0.49 | 0.49 | 0.45 | 0.54 | 0.67 | 0.60 | 0.54 | 0.52 | 0.65 | 0.53
PN 1.44 | 1.58 | 1.96 | 2.03 | 1.75 | 2.38 | 2.38 | 0.94 | 1.00 | 0.94 | 0.80 | 1.56
Pre& 0.95 | 0.87 | 0.65 | 0.47 | 0.72 | 0.83 | 1.81 | 1.00 | 1.00 | 1.00 | 0.79 | 0.92
T FEAHT 0.68 | 0.55 | 0.49 | 0.61 | 0.61 | 0.61 | 0.61 | 0.74 | 0.85 | 0.60 | 0.45 | 0.62
i LB 146 | 129 | 1.77 | 1.11 | 0.61 | 1.09 | 1.13 | 1.56 | 1.00 | 1.00 | 1.00 | 1.18
AR 0.80 | 0.72 | 0.69 | 0.63 | 0.73 | 0.76 | 0.82 | 0.92 | 1.09 | 1.00 | 0.73 | 0.81
ST 0.42 | 0.36 | 0.38 | 0.33 | 0.31 | 0.33 | 0.36 | 0.71 | 0.82 | 0.52 | 0.57 | 0.46
A 0.67 | 0.53 | 0.41 | 0.40 | 0.39 | 0.41 | 0.53 | 0.54 | 0.59 | 0.54 | 0.45 | 0.50
Kzl 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

HbIX
¥ifH 0.83 | 0.77 | 0.80 | 0.72 | 0.67 | 0.80 | 0.89 | 0.79 | 0.78 | 0.72 | 0.67 | 0.77
EL2ENSITEN 0.82 | 0.78 | 0.76 | 0.73 | 0.79 | 0.77 | 0.84 | 0.82 | 0.83 | 0.80 | 0.77 | 0.79
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Fig.7 Comparison of urban population and construction land in the three Northeastern provinces
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Fig.8 Changes in urban construction land—use efficiency in the three Northeastern provinces from 2009 to 2019
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Tab.7 Estimation of SLM and SEM fixed effects models in the Three Northeastern Provinces

25 A1 5 AR (SLM) 25 AN ZE MY (SEM)
SRR 0.342" 0.336™"
TR -0.794™" -0.842""
BEARTER 0.084™" 0.0917"
R? 0.543 0.572
X EBIAE -899.243 -896.815
LR A 56 32.22 27.37

EUUTL R AFEA%. 5%, 10% B HEERTFT B H

F8 Fit=&HWGEEH SIEK LT SLM 1 SEM Bl ZE S R AR B fh it 45 R

Tab.8 Estimation of SLM and SEM fixed effects models for shrinking cities and non—shrinking cities in the Three

Northeastern Provinces

4% (6] J A5 (SLM) 23 [ IR 2 A (SEM)
TR Wiy e[S thera e[SV
FENSER 0.518™ 0.241,,, 0.514™" 0.250™"
BRI S -0.133™ 0.448"" -0.147" 0.450"
TR 0.197™ 0.500™" 0.170° 0.574"
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