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Interaction among Population Agglomeration Economic Agglomeration
and Environmental Pollution: An PECM Model Analysis

Liu Yongwang Ma Xiaoyu Yang Ruirui

Abstract: In order to coordinate development of population economy and environment it is necessary to
clarify the causal relationships among population agglomeration economic agglomeration and environmental pollu—
tion. Based on the provincial data from 2007 to 2016 this paper uses the panel data unit root test the panel
cointegration test and the panel error correction model ( PECM) to generate the dynamic generalized least
square ( DGLS) estimation in order to explore the long-term and short-term causality among the three varia—
bles. The results show that for the short-term relationship there is a one-way circular causal relationship a—
mong population agglomeration economic agglomeration and environmental pollution while for the long—
term relationship these three variables demonstrate a double-circular causality. Based on the difference be-
tween the long-term and short-term causality China should pay more attention to the development of regional
economy population urbanization and environmental protection in order to realize the coordinated develop—
ment of these three elements.
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2 31 ( - ) (LQA)
Table 2 Ranking of ( LQA) Average Values of 31 Provinces Municipalities and Autonomous Regions in China
pop €eco pol

1 2.07767 60.29169 52.88354
2 1.53632 19.32597 12.24443
3 1.35021 19. 80665 10. 02675
4 1.20571 9.60277 8. 44235
5 1.10341 6.27639 6.55059
6 1. 04059 6.02738 5.88864
7 1.03158 5.83501 4.41149
8 0.97432 3.31844 3.44664
9 0.96344 2.90384 3.12851
10 0.83915 2.72495 2.62391
11 0.81081 2.43011 2.54742
12 0.80917 2.35233 2.30699
13 0.80257 2.27004 2.29331
14 0.77678 2.12835 2.14523
15 0.77061 1.80797 1.99807
16 0.75323 1.44131 1.71742
17 0.75034 1.39134 1. 68506
18 0.72803 1.34125 1.64311
19 0. 68907 1.26166 1.23018
20 0. 66525 1.11761 0.99801
21 0.66073 0.98675 0. 92905
22 0.61103 0. 85068 0. 89882
23 0.59855 0.71579 0.85422
24 0.58375 0.58991 0. 69859
25 0.57382 0.50916 0.50183
26 0.55965 0.47465 0.43182
27 0.55108 0.24979 0.21778
28 0.54742 0.23471 0.12419
29 0.51171 0.08074 0.08076
30 0.50337 0. 04455 0. 04602
31 0.44527 0.01073 0. 00556
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Table 3 Panel Unit Root Test Results
LLC IPS ADF-Fisher PP-Fisher
pop 5.9961 6.6597 23.9193 23. 8381
('1.0000) (1.0000) (1.0000) (0.9998)
Apop -12.1910™ -4.7652 131.3380 ™ 161.5610 ™
(0.0000) (0. 0000) (0.0000) (0.0000)
eco -10.7288 —1.4808" 96. 3472 68.1032
(0.0000) (0.0693) (0.0020) (0.2209)
Aeco -8.4288  —-2.5883" 107.2650 91.0711°
(0. 0000) (0.0048) (0.0002) (0. 0060)
pol —2.62027 1.3479 46.5433 52.6500
(0.0044) (0.9112) (0.8984) (0.7386)
Apol —-12.7272" —5.4268 141. 6440 ™ 154.8970 ™
(0.0000) (0.0000) (0. 0000) (0.0000)
1% 5% 10% o
3 4 ( pop)
(eco) ( pol) “ ” ;3
“ ” s LLC ADFFisher
( eco) “ ” o
3 (1) (pop) © (eco) .
(pol) 3 o
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Table 4  Panel Cointegration Test Results
pop-eco eco~pol pol. pop
Pedroni  Panel v-Statistic 3.5729 ** 5.2043 1.3408"
Panel rho-Statistic 2.8405 -3.2982 ™ 1.2984
Panel PP-Statistic -2.3856 ™ —12.3320™ -6.1779 ™
Panel ADF-Statistic -3.5749 ™ —4.9294 ™ -2.0516 ™
Group rho-Statistic 3.5568 2.7433 3.7844
Group PP-Statistic -8.3821 ™ -2.7892 ™ -4.3159 ™™
Group ADF-Statistic —-4.2511 ™ —-1.0998 -0.8807
Kao ADF 4.0941 = -8.1831 ™ 3.7419 **
Fisher  Trace test 336.9 414,27 274,57
Max-eigen test 291.7° 328.3 238.07
NN 1% 5% 10% .
4 Pedroni 7 7 pop  eco.eco  pol
5 pol  pop 4 Kao ADF
Fisher Trace test -\Max-eigen test 1% “ 7 o
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Table 5 Panel Error Correction Model Regression Results
(6) (7) (8)
Apop; , Apop; , Aeco, , Aeco, , Apol; , Apol; ,
C -0.0691 -0.5903 0.8422 0. 0295 0.0217 -1.1041
(0.195)  (0.081) (0.004) (0.232) (0.0512) (0.013)
Ao 0.0772 0. 1566 0.0938 = = 2.4967
R (0.361)  (0.843)  (0.707) — — (0.005)
Apo 0.2376 = 0.2419 = = 1.6155
L (0.007) — (0.355) — — (0.083)
Apo = = 0. 1895 — — —
\POP; ;-3 . . (0450) . . .
. -0.0534 e 1.0720 0. 7227 2.7628 -
(0.002) — (0.000)  (0.000)  (0.000)
Aeco 0.0453 — -0.4586  0.2882 —0.9597 —
i (0.005) — (0.000)  (0.000) (0.000) —
= = 0.1110 = 0.4512 =
Aeco; , 4
= = (0.006) = (0.000) =
Apol = -0.0015 = -0.1284 -0.7016 —0.1128
PO% = (0.812) = (0.000) (0.000) (0.099)
— = = -2.0707 -0.4066 —0.0155
Apol;
= = = (0.000) (0.000) (0.081)
ect 0.1135 0.7361 -0.1597 -0.0093 -0.0082 0.2146
il (0.071)  (0.066)  (0.003) (0.006) (0.068)  (0.028)
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Table 6  Short-Term Causal Directions
X <« —
— X >
“«— <> X
(2)
5 (6) ((7) .(8) ect A,

7o

7

Table 7 Long-Term Causal Directions
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Figure 1  Short-Term Causality Diagram
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Figure 2 Long-Term Causality Diagram
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