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test and panel data regression analysis was used to conducts an empirical study on the causal interaction between urban
green space and economic development in China. The results showed that: (1) at the national scale, the green space
coverage and per capita GDP of urban built-up area were mutual Granger’s causality, and there was an interactive
relationship called “Positive Cyclic Feedback”. In other words, improving the level of urban green space could promote
urban economic development, and economic development could lead to the construction of urban green space. The cause-
and-effect relationship between urban green coverage and per capita GDP in China can be categorized as “Green Magnetic
Effect” (GME) and “Green Demand Effect” (GDE). (2) At the regional scale, a one-side Granger causal relationship
between the per capita GDP and the urban green coverage was observed in the eastern China, i.e., the per capita GDP was
the Granger causality of green space coverage, and green space coverage was not the Granger causality of per capita GDP.
(3) In the west of China, the “Green Space-Economic Elasticity” and “Economic-Green space Elasticity” were higher
than those of other regions in China, which implied the strongest interaction between urban green space and economic
development. Considering the eastern China had relatively little leeway to promote economic development by urban green
space expansion, strategies of improving the quality of green spaces were proposed for the future urban planning. To solve
the dilemma of limited green space, A growing awareness of increasing and improving green space was emphasized in the
cities of western and central China. Our results could provide valuable implications for research of the relationship between

urban green space and economic development, urban ecological planning and economic development planning.
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Table 1 Panel unit root test result

g R g (SR
A5 Nationwide Eastern China Central China Western China
Variables IPS K HT ;56 IPS K3 HT ;56 IPS K HT ;56 IPS K HT ;56
IPS test HT test IPS test HT test IPS test HT test IPS test HT test
AGDP 7.1975 —-11.8856 """ 1.0274 -8.8824 """ 8.3913 -6.9609 *** 5.0804 -2.6586 """
(1.0000) (0.0000) (0.8479) (0.0000) (1.0000) (0.0000) (1.0000) (0.0039)
In(AGDP) -4.1103 *** -14.7914*** -5.2773 """ -8.0534 " —-2.4655 """ -14.2582 " -2.9021 *** -5.3277""*
7 (0.0000) (0.0000) (0.0000) (0.0000) (0.0068) (0.0000) (0.0019) (0.0000)
UGR -15.2997 *** —24.3247 %" -0.87630 """ -20.7888 *** —-6.9804 *** -11.6225*** -6.2154 """ —-12.4888 ***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
In(UGR) —-14.6295 " —-24.0309 *** -12.2684 " —-24.7925 " —-7.9049 *** -12.9147 *** -6.2136 """ -9.7112"**
7 (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
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Table 2 Granger causality test results of green space rate and economic development level in urban built-up areas

e IR Hh X rpeS i X PUT b X
Nationwide Eastern China Central China Western China
A R B ik A Bk B fBi% A Bk B fli% A fEx B fii%
FEA 2248 Sample size 3318 3318 1260 1260 1316 1316 742 742
FAH F statistics 37109 14.3272%** 0.6459 4.0882***  3.3700**  6.9537**" 2.1987* 2.8229
FEBEREZR Prob. 0.0111 0.0000 0.5856 0.0067 0.0179 0.0001 0.0869 0.0380

A BRA T X kRS A2 GDP AR 22 ARJER B AR A “ A2 GDP AR X G R ARG 2 AR 7 5 % % % % % %
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Table 3 Panel model estimation results

o 2 RIS TS ALK
Ar it/ Gt Nationwide Eastern China Central China Western China
Variable/Statistics
In(AGDP) In(UGR) In(AGDP) In(UGR) In(AGDP) In(UGR) In(AGDP) In(UGR)
C 5.128796 1.320208 5.342587 2.048317 5.257487 1.467591 4.852289 0.3216156
(1 1 t-statistics) (41.84""" ) (25.03""")  (20.87""")  (26.22""")  (26.59"*")  (17.39""")  (24.87""") (2.86""")
In(UGR) a 1.443201 . 1.429444 1.35919 1.53029
(¢ fH t-statistics) (42.89"*") (20.53"*") (24.88""") (28.32"%")
In(AGDP) B - 0.2167389 o 0.1497067 0.2053747 0.306326
(¢ fH t-statistics) (42.84777) (20.397"") (24.887"") (28.117")
1839.86 1835.42 421.52 415.78 618.78 618.93 802.00 790.16

Wald chi2(1)

FEA A4

sample size

wow o x| NIRERTE 1% 5% . 10% B E KT T B

(P=0.000) (P=0.000) (P=0.000) (P=0.000) (P=0.000) (P=0.000) (P=0.000) (P=0.000)

4029 4029 1530 1530 1598 1598 901 901
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ST 2t ) AL 5 A B AR SR U AR s A SR B0 G R B il e, T 28 U R AT 08 21 b BUR
A 22 TS A 9 G ST Rt Y R A R AT TSRO T 2R SR N ELRB RS W SK Y BRI, T
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FEBE AL FEAE FIAE SRS < 755K %% " ( Green Demand Effect) , 285 & & A2 15 7K ST 14 42 15 X6k 308 i ¢ b 1 AL B8 o
AT TH A e SRR G

H AR SE AR N B 4041 A838 (A0 A e A N 1 ) B BRI i 5, ST Sk MR T AR S R b
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