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Abstract: Based on panel dataset of water pollutant emission and socio-economic development in Yangtze River Economic Belt
(YREB) during the “Twelfth Five-Year Plan” period, the tempo-spatial evolution and pattern of water pollutants reduction was
analyzed. Meanwhile, the spatial effects and driving forces of water pollutant emission reduction were quantitatively estimated by
using spatial lag model and spatial error model. Water pollutant emissions reduction presented a significant agglomeration in the
YREB, and the high emission-high emission reduction zones were mainly distributed in the Yangtze River Delta. However, the high
emission-low emission reduction zones that were being threatened by environmental degradation as the rapid socioeconomic
development, still exist, then it was urgent to accelerate the adjustment of industrial structure and the elimination of outdated
production capacity, and fully implement the strict controls on emissions by existing standards. The geographical distribution of
water pollutant emissions had a significant impact on its reduction in the YREB, namely, increase in water pollutants emission in a
place would lead to nonsignificant reduction in water pollutants emission in adjacent areas. However, through exert the
environmental control during the "Twelfth Five-Year Plan" period, the trend of coordinated emission reduction emerged since 2015.
Population size, the percentage contribution of agriculture in GDP, and urbanization level were the major driving factors behind the
variation of water pollutant emissions in the YREB. By 2015, the effects of former two factors worn off, while urbanization still had
an increasing influence on the growth of water pollutants emissions. This finding reflected the ongoing urbanization in YREB should
be given an urgent attention in the future. In addition, foreign direct investment and industrialization level played a positive role in
the increases in chemical oxygen demand and ammonia nitrogen emissions, respectively. In this case, it was necessary to be alert to
the rapid FDI inflows and industrialization that may increase the burden of reducing water pollutants emissions. Finally, main policy
implications were presented as follows: it was crucial to jointly removing the spillover effect of distribution of water pollutants
emissions, and promoting local and their adjacent regions to reach regulatory consensus on pollution standard and total scale.
Moreover, establishing deep-level emission reduction models, such as environmental access mechanisms, pollution payment policies,
and cross—border early-warning systems, should be constructed and promoted. Besides the implementation of project emission
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reductions laws and policies, the structural emission reductions should be reinforced. Aiming at the spatial coupling of driving factors

and pollution emissions, we should shift the structures of industries, consumption, planting, and capital to the cleaner ones.
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Table 1  Statistics on water pollutant emission reduction
X COD A
HER(10%) THEE (%) IRHETTHRE (%) WRHEE(10%) (%) THETTHRE (%)
X 22.12 8.46 23.33 2.52 8.46 20.88
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Fig.1 Contribution rates of water pollutants emission reductions
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Fig.2 Hotspots map of water pollutant emission reduction
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Table 2 The test results of spatial correlation
COD fi#d HEBR
(L RES 2011 4 2015 4 2011 4E 2015 4
il LS Goil& S EIE W il LS

Moran’s I(Error) 2.6824 0.0073 4.1853 0.0000 3.6587 0.0003 4.7699 0.0000

LM-Lag 5.0935 0.0240 3.1461 0.0761 8.7854 0.0030 6.1181 0.0134
Robust LM-Lag 3.7358 0.0533 1.3117 0.2521 6.1183 0.0134 2.7822 0.0953

LM-Error 4.1844 0.0408 12.7495 0.0004 8.7452 0.0031 16.9942 0.0000
Robust LM~Error 2.8267 0.0927 10.9151 0.0010 6.0780 0.0137 13.6584 0.0002

VE:Moran's 1 (Error) g 4% A1 3% 25 SR ) 45 18] |9 H1 9S54, LM -Lag Fl Robust LM-Lag 4 & £ 4 A1 J5 B 7 A hr B B H SR $0R 360 4 -5, LM —Error il

Robust LM-Error i £ 4% 8] i Z2 7,

2.2.2  AEWRNAG T R 3 FT R, A RO R
VLT KT GeidAE A — & 5% W A5 2011 A1
2015 4EREf 4 /4> COD Flg & SLM KA rpr 25 ) i
JG I p H¥ N IEAH, AAES L+ B3 X EwE
FERAT B MU T 2 1H, 7K 75 YW HE s & 7E AR 3 Hb
PR [F) b A7 AR DE vt 80, BRI A Y 59 0 1 1)
3 2 5 | R A0 Rk v 185 o, 5 800K 22 () i HH 2808,
() R R o] R AE T — 5 T, b T A T b DX Ak T
[F] — DX 8k 28 5 43 A4 R o A L B 408 T 7 ol

Rey s A A M T 3 55 TR A 3R A Ay G
b SEICYUSNIA D SE T AR LN 5 TR = (3 A
JRIIT 3 55— T RV A A R M T BURF 2y 43 N sik T
ISR, JF 0 i S DX HY & 1 SN A 1 A
SR, Sy BB AR A P E R bk DL AR 8
U6 BB (B V5 YAl e A% R0 N ATY SR A ks A AE o
S E AR RIS 2 3 08 L B O 1 5 P AR S5 A
FIICFEVERE v B e R B JpT i ik,
ANTK AT REAE AR 3t LA ) DX IO RUBE R4 1) $ 7

3 2011~2015 4£ COD. | AEFERMNSHEITER

Table 3 The results of spatial econometric models for COD and NH;—N emission

2011 4 2015 4E
K544 Ap i SLM 57! SEM #57! SLM #5% SEM 71
R P i g P E3 P {i g P i
2 (B 5 L p 0.0525%* 0.0237 0.0435%* 0.0768

AR ZE T L 0.3500%** 0.0023 0.4459%+* 0.0000
a —2.0885%* 0.0653 -0.9696 0.4019 -1.8181 0.1443 0.3072 0.8066
InTP 1.0336%** 0.0000  1.0549%%* 0.0000 0.9079%** 0.0000  0.8665%** 0.0000
InUR 0.3236%** 0.0008  0.3409%%* 0.0012 0.6435%** 0.0062  0.4732%* 0.0444
InPGDP 0.5166%** 0.0000  0.4505%%** 0.0001 0.2229%* 0.0936 0.1230 0.3465
oD InIS 0.0273 0.8501 0.1468 0.3376 0.2141 0.1185 0.2212 0.1135
InAP 0.5086%*** 0.0000  0.4271%** 0.0000 0.4917%%* 0.0000  0.3935%** 0.0000
InFDI -0.0004 0.9842 -0.0149 0.5390 0.0526%* 0.0085  0.0573%** 0.0035
InFAT -0.0973** 0.0277  —0.1093** 0.0239 -0.0360 0.7036  -0.0067 0.9401

R 0.8852 0.8886 0.8696 0.8843

logL -6.2278 -5.9527 -10.5576 -5.7790

AIC 30.4555 27.9053 39.1153 27.5580

SC 55.9821 50.5956 64.6418 50.2482
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2 [ i L p 0.0705%** 0.0030 0.0673** 0.0136
25 ) 2T A 0.4575%%* 0.0000 0.5403%** 0.0000
a —5.0112%%* 0.0000  —3.2204*%* 0.0015 —4.7352%%% 0.0000 —2.3992%* 0.0418
InTP 1.1583%%* 0.0000  1.1624%** 0.0000 1.0721%%* 0.0000  1.0234%** 0.0000
InUR 0.2932% % 0.0005  0.3400%** 0.0003 0.7834%%* 0.0004  0.7069%** 0.0012
InPGDP 0.5584% % 0.0000  0.4294%** 0.0000 0.2657** 0.0333 0.1242 0.3057
e InIS 0.1404 0.2656  0.2612** 0.0520 0.3160%* 0.0150  0.3139%* 0.0165
AR InAP 0.4192%** 0.0000  0.3277%%* 0.0000 0.3843%** 0.0000  0.3232%** 0.0000
InFDI -0.0088 0.6577 -0.0218 0.3055 0.0269 0.1534 0.0278 0.1243
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