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Abstract

This paper adopts the environmental economic data of Jiangxi province from 2003 to 2017, and
selects the representative indicators of environmental pollution and economic development. Then
this paper constructs a measurement model of Jiangxi province's per capita waste water discharge,
per capita industrial waste discharge, per capita industrial solid waste discharge and per capita
GDP, so as to make an empirical analysis of the Kuznets Curve characteristics of Jiangxi province’s
environmental pollutant discharge. The results show that Jiangxi province from 2003 to 2017 per
capita waste water emissions, per capita industrial emissions, per capita industrial solid waste
emissions and per capita GDP fitting curve shows an inverted “U” curve relationship, the overall
environmental situation is good development.
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FOG, BEVOZTTBUN BOZRA G5 M A AT # 58, ASEIE Gr AR B P I & 2 [5]. M 1 £%(2010)58
XA BRI A5 AT SSEE AR, T5 e s Do =R FE bR A R ILE “U” BUES, (HEFF
& “N” BRI A B B4k i34 [6]. Berna Aydogan, Gilin Vardar (2020)W 5% 7 E7 H % i A\ 35 — 44k
BRHECER PG A8 A L PR AR BR U o] P2 REVRVH FE 2 ISR R, JHE T 1990~2014
TR —4 E7 EZX IS EKC R IIAETENE, &A&KRI EKC 218 “U” B[7]. Chen Xi %5(2020)% Tk
JE 2R IR 26 (CKC)TE N T e (R BEAS AR, 50 T 1 [0 DO KB HE s A Tk (RE Tl 3R A8 @ AR
Mr) B UEEAE 15 IR E R E R AR 2036 ARk BUEAE[8]. ThBE. XEICKI(2020) LR FE 48 2000~2017 4R (1)
BN, WKIGREETREZIBIRRIFAT T, RAUER EKC 2ILHBIRTAIE “N” B
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Table 1. Relations between EKC, curve shape, environment and GDP

1 MEEZERMLINARR, &K, FFEM GDP ZEEXF

e R EKC HiZE /IR FELAN GDP [H]f#5% 5
1 01= 0= og KL% AHAK, ToRe
2 0>0,0,=03=0 LR TR R OE GDP #, HEEEAL
3 01<0,a=03=0 LR £ G GDP i, HHi%
4 1>0,0,<0,03=0 f5) “u” B ke GDP $8 hnse WAk 5 ot
5 01<0,0,>0,03=0 “ur M R5EkE GDP $ sk e J5 WAk
6 1>0,0,<0,03>0 “N7 A —ETAE A, B 4 AIE AL, GDP R IR — 5 AL
7 01<0,0,>0,03<0 f5) “N” Bl —ETAE A, B 5 AP ELZL, GDP T R R B b
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AL 2003~2017 AEVLPEE BT S LB EAE ARE AR, R PRI PR 240 K il 2 R SR 2 ML v
BINAFEK S HIAE S e A5 5, FFTRINIAE 2018~2023 4F (s AR %, ISR F 1 T4 5,
T A BN 920 75 I 48 B 4% DL A e R ORI BOR SR 1, B L R &5 m i E KR .

i — B IX 5 R IR DL I Fa 0 2 Ao R3S, [ B 138 A 5 & B4R bR R N
) GDP 1E Jyffir S AR #E[10]. i T G b R 2 S B8O BB i 22, 75K (LLPE B GerhAF %) | 2003~2017
M4 X GDP J#E Ry Shr GDP [11]. X EJoik INE K Ge it Jm 55 5 7 R id A4S FIHH AL V4 GDP ~Fiskds
e, ASCRH UL WA 5 A 543 3 2003~2017 FVLTE 4 SLbR GDP:

o i P T FLARAT IR 3% 1 #5301 [E) 2003~2017GDP 5%, T it 5 szkr GDP:
5% GDP = 44 X GDP/(1 + GDP “F-Ji 5 %/100) (4)
o M LB GIHELE) R DL 1978 4 4L HAM X GDP $54(1978 4117 GDP 184’y 100), Fith
[X GDP #i& %4 5445 %1 2003~2017 £EVT.75%44 92Fr GDP:
Sfr GDP = JEHAVT 7548 SEfr GDP * (2434 [X GDP #5%4/100) (5)

ACAEFH Python 84, @ — B2, 435 L EIRF R 5T HAR BV P4 2003~2017 451k
GDP 1N EAL R, XA RS IRARIAT .. 2 2 g SRR, MHAPSEIRA R w2 w0k, H
PLAFE(RYFAE 0.9 DAL, {HRM 7% —HI52Fr GDP $Em:, AR E L, HAEEFR L 1978 4 3
WX GDP 540 iR #1753 52 Pr GDP 4415 44 L GDP & #UM 2k, 18 5 SL 8B Tl 45 BRI FE e — 2
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Table 2. Actual GDP of Jiangxi province from 2003 to 2017
3 2. 2003~2017 43T & SEFR GDP E

# wxeoen SRR SRR ST o wm
2003 2,087.41 2.6054 981.9000 2736.12 854.25
2004 3,456.70 6.9543 1,111.5000 3231.94 967.01
2005 4,056.76 3.9026 1,254.9000 3904.38 1,091.76
2006 4,820.53 3.9279 1,409.2000 4638.34 1,226.00
2007 5,800.25 7.7492 1,595.3000 5383.10 1,387.91
2008 6,971.05 7.7918 1,807.4000 6467.14 1,572.44
2009 7,655.18 —0.2105 2,046.0000 7671.33 1,780.02
2010 9,451.26 6.8811 2,332.5000 8842.77 2,029.28
2011 11,702.82 8.0756 2,621.7000 10828.36 2,280.88
2012 12,948.88 2.3351 2,910.1000 12653.40 2,531.79
2013 14,410.19 2.1610 3,204.0000 14105.37 2,787.48
2014 15,714.63 0.7912 3,514.8000 15591.27 3,057.88
2015 16,723.78 0.0627 3,834.6000 16713.30 3,336.10
2016 18,499.00 1.0728 4,179.7000 18302.65 3,636.34
2017 20,006.31 3.8842 4,547.6000 19258.28 3,956.41

PORRRUE: LIRSS AR,

4R 4T https://data.worldbank.org.cn/.
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Table 3. Environmental index data of Jiangxi province from 2003 to 2017
= 3.2003~2017 FiL A E IMEIRAREIE

52fx GDP Tl RS HS & Tl A A 7 A

iy ) ) paris PR (73 )
2003 2736.12 3,202.00 6,181.82 118,739.00
2004 3231.94 3,972.00 6,524.26 120,092.00
2005 3904.38 4,378.00 7,006.71 123,320.00
2006 4638.34 5,096.00 7,392.64 130,183.00
2007 5383.10 6,103.00 7,777.28 141,266.69
2008 6467.14 7,456.00 8,190.35 138,909.00
2009 7671.33 8,286.00 8,898.18 147,080.54
2010 8842.77 9,812.00 9,407.30 160,661.00
2011 10828.36 16,102.00 11,372.43 194,431.55
2012 12653.40 14,814.00 11,133.60 201,189.71
2013 14105.37 15,573.00 11,518.19 207,137.56
2014 15591.27 15,613.00 10,821.21 208,289.04
2015 16713.30 17,054.00 10,776.68 223,232.28
2016 18302.65 15,162.00 12,665.33 221,091.88
2017 19258.28 15,065.00 12,340.92 189,362.32

BERORIR: VLU Giit R 04 2.

1 7R, 2003~2017 VL7644 S2br GDP sk 2 H 2k F s K HEBCR SR 2 %, 78 2015
HIAF|IE(E 223,232.28 JiNE, T 5 UG T %,
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Figure 1. Actual GDP and wastewater discharge of Jiangxi province from 2003
to 2017

[& 1. 2003~2017 FiI F5 & SEBR GDP 5 &k HiE
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Figure 2. Industrial exhaust emissions and industrial solid waste production in
Jiangxi province from 2003 to 2017
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32.1. A3 GDP {ILb EXSTAMME

Hhe, BATHYILLS R ZIAXLIES AY GDP #HATHIG, RN AR ALY GDP (LS, WRIE
AT, VITE RZ T AL GDP A4 RIAE . WL 3 WLAA th, TLP§4 Ay GDP BEF (1)
WK & —H BB, REFRE R KAk,

Table 4. GDP per capita fitting equation
4. N GDP #l&HRER

Adjusted  Spread of the Root Mean

N RN R L
Jif8:l  R_Square  R_Sqrt R Square Error Squared Error Yt S R M7 R

GDP = 3352T, + 31606T,  GDP =29722 +

VLSS 0.99 0.99 0.99 1139 1019 + 3630, 31606T + 7260T?

70000 (- Sample Curve
60000 1 —Fitted Curve
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Figure 3. Fitting graph of Chebyshev model of per capita GDP of Jiangxi province
3. ;IF& AL GDP Yt B RIERAE
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3.2.2. BKHMENFENE

% 5 ATLUEH, fEILIEE A GDP 5 AME/KHIER 3 MHlE& R, =R &m AR
R_Square {5 Ky 0.91, 6 B =k M ZR B AL I IR AU A AL & 25 SR LU AR . (B2, T REAREEE VD,
I = VR ph 2R A R T A ok N 38 K HE TSGR I 2 B SR, (R RS E IR il 2R R 5 = i 2R A R L A
FEFAZEARIIEOLT , FATEIX BB = U e B R VL T8 N 35 GDP 5 A3 B /K HE R fe 44 1)
5 FE: A RKHERE = —0.0000167X% + 1.378X + 17470,

T 4. B 5 ME 6 BLE M Zexs b, AR E 5 EARAN G IIZ. L4 A GDP 5 A
BIKHECR 2 (M2 “f U 897 KRR, BEARMPEZEE MGG . RWERAETLIEA A\ GDP 14
I, NI PRKHERCE I & e s b g A2, RIS IR M e BB A A3 AR AE SR L, SMYIPE A A
¥] GDP iA 3| 41481 Ju/tE NI, NIJFRKHBE XS] 46229 T 5o/f NHI K{E, 2 Jaf@Eki#E A% GDP (1)
R o BT RS B A2 2017 4F Ji i A 2 T .

Table 5. Fitting equation of wastewater discharge per capita

5. ANHIEKHEENEHER

Adjusted

Spread of Root Mean

F 1975 & o
s R_Square R_Sort R_Square the Error ~ Squared Error AR LICES
— 0.86 0.93 0.85 3107.58 2893.00 Y =0.5963X + 244420 /
ZiR 0.91 0.95 0.89 2570.42 2299.06 Y =-0.0000167X? + 1.378X + 17470  [41481, 46229]
N Y =-0.000000001785X® + 0.0001111X? [34656, 47584]
= W ’
= 0.96 0.98 0.95 1691.62 1448.61 —1.268X + 32410 [6832, 28363]
650007 —— Sample Curve
S ~— Fitted Curve
B 2 60000
© £ 55000
& & 50000
2 & 45000
3 =]
8 o 40000
$ 7 35000
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20600 30600 40600 50600 60600 7 0600
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Figure 4. Fitting diagram of linear model of wastewater discharge per capita and GDP per
capita in Jiangxi province
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Figure 5. Fitting graph of conic curve model of per capita wastewater discharge and per
capita GDP of Jiangxi province
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Figure 6. Fitting graph of cubic curve model of wastewater discharge per capita and GDP

per capita in Jiangxi province
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3.23. TAESHIHEBHAENE

SFE TR IR TG 4 A GDP 5 A TV S HESCE AT TG 0, R NE 6. Hd,
ST 2RISR (1) R_Square i £ 0.97, AL At (HIRIE 2 OAFEAZI BN TR, FIH =k 2
TR SR A Sk N 350 Tk B2 SCHE R R i 2 R AAE, DRI, FRATTTE X BLATY SR A2 i HOHDL A 8 R R PR AR 4
10 VK il R B ROR TTYT U 48 A48 GDP RTS8 Tk RS HE & i a4 5 #238: Y = —0.00003091X* +

2.31X — 8341,

WRYETTRE A AR L 7. & 8 AN 9 XFELFT LA Y, TL794 A5 GDP 5 A8 Tk & S HE R

HZIAZIUE U7 RUHRRHIE, AR SIS K i A &

HEWRE BEE AN GDP g, YLV

BTN RSHE SN, b . R, R R A R A A AREL ST 50, Y PE A A
GDP &3 37365 o/AE NI, AT RS HREL S 34814 T3 )7 KIF NI AME, 2 G HpEE A

GDP KM

T TA] KBRS B [ 2 2015~2016 4F 22 [A] i 2 Tl ,

Table 6. Fitting equation of per capita industrial exhaust emissions

6. AT ESHBEMEHER

NP Adjusted  Spread of the  Root Mean o =
Ji#8:l  R_Square R_Sqrt R_Square Error Squared Error EVEpp MAE A
—IR 0.86 0.93 0.85 4420 4114 Y =0.8483X + 4515 /
I/ 0.95 0.97 0.94 2825 2527 Y =-0.00003091X% + 2.31X — 8341  [37365, 34814]
X Y = 0.000000001589X° [329, 4956]
—/d fl
=X 0.97 0.98 0.96 2204 1964 +0.00008289X — 0.05400X + 4966  [34438, 36491]
< 600001 Sample Curve
a = = Fitted Curve
< 8
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E S
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Figure 7. Fitting diagram of linear model of industrial waste gas emissions per capita and
GDP per capita in Jiangxi province
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Figure 8. Fitting graph of conic curve model of industrial waste gas emissions per capita
and GDP per capita in Jiangxi province
8. IAE AT ESHMES A GDP LRI ARBE &
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Figure 9. Fitting graph of cubic curve model of industrial waste gas emissions per capita
and GDP per capita in Jiangxi province
9. IAE AT ESHMES AL GDP ZRENER AN S E

3.24. TAEAEYM~EE

% 7 ofLLEH, DUF =LA RS, SR 5 = i A R A A TR R, 45
HRALERE U BMERRE, B IRINETTEEE N A GDP 5 A T FE A 75474 & 1)
B RS, JiRERE R F: Y =0.000000883%X? + 0.07566X + 997.5.

Table 7. Fitting equation of industrial solid waste production per capita

® 7. ATAER R~ 4+ BB ATHTER

Adjusted  Spread of  Root Mean

SN . .
7712 R _Square R_Sqrt R Square  the Error  Squared Error EVEYEE PRAE
— 0.89 0.94 0.88 150 140 Y =0.0339X + 1365 /
b/ 0.94 0.97 0.93 117 105 Y =0.000000883X? + 0.07566X + 997.5 [42839, 2618]

Y =0.00000000001687X?

—0.000002091X? + 0.1007X + 856.3 /

=R 0.94 0.97 0.92 121 103

2218 104 & 11 AE 12 PR AT DA H, VEPEE ALY GDP 5 A8 Tk B4R R 354 2 18] 1) S B0 R 5 R
ZRRMBR R, WoRTE “U” B, Hiubn DUE A A3 GDP 34K, Tl [ERE 529~ &
27 T FARRES N R . ARYE R i A G A R ST, MTLPE R A5 GDP A F|
42839 To/EE NI, A3 Tl [EAR B = A Bk 31 2618 T va/4s A\ [ fs KA, I 1] KM X6 7 ) % 2016~2017
FEZ ]
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Figure 10. Fitting graph of linear model of industrial solid waste per capita and GDP per
capita in Jiangxi province
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Figure 11. Fitting graph of quadratic curve model of industrial solid waste production per
capita and GDP per capita in Jiangxi province
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Figure 12. Fitting graph of cubic solid curve model of industrial solid waste per capita and
GDP per capita in Jiangxi province
12. SIS AT EREY =% 85 A9 GDP = )R E RN & E

4. R BB

TLVE4 2003 2 2017 S NI POKHRE . A TV RS HE . AN Tk B A R HE s = b
5\ GDP Z A MK R BRI 2k i 2. =RrRA 5 e 5 A\ GDP Z i £
PUE “U” BUZOC R, R LRUR MG Y B IE AR B GE . X BILTEE A RFMRERKNGR. B
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MR

Year GDP Per GDP Per Was;ngas Wasgngas In\c/l\;::;:il Fs;g:nd In\c}\t/:;;;;l SZ:Id WastSGYVater Wastse\:Vater
2003 6431.8831  5376.0506 7527.0334 3183.3966 1453.1782 1340.1173 27912.3178 24439.5028
2004 7544.2136  7157.3094 9271.7087 6607.8762 1522.9365 1476.4614 28032.6797 26536.4492
2005 9056.8021  9083.7717  10155.4164  10090.7322 1625.3097 1611.5906 28605.8919 28684.942

2006  10689.8839 11155.4375 11744.6416  13580.0871 1703.7658 1743.4155 30002.9961 30856.9273
2007  12323.9529 13372.3067 13972.0696  17020.1536 1780.5128 1869.993 32341.2752 33022.2367
2008 14698.0526 15734.3794 16945.4545  20351.2339 1861.4432 1989.5935 31570.2273 35148.5872
2009 17308.9534 18241.6556 18695.8484  23509.7205 2007.7121 2100.7712 33186.0424 37201.5815
2010  19817.9729 20894.1353  21990.139 26428.0953 2108.3147 2202.4403 36006.4993 39144.7077
2011 24127.3721 23691.8184 35877.8966  29034.9304 2533.9639 2293.9544 43322.5379 40939.3392
2012 28093.7172 26634.7049 32890.7638  31254.8874 2471.9361 2375.1923 44669.1186 425447352
2013 31192.7751  29722.795  34438.3016  33008.7181 2547.1451 2446.6471 45806.6254 43918.0402
2014 34326.8865 32956.0885 34374.7248  34213.2639 2382.4769 2509.5202 45858.4412 45014.2841
2015  36603.8124 36334.5855 37349.9781  34781.4561 2360.2015 2565.8207 48890.1183 45786.3827
2016  39857.6855 39858.2859 33018.2927  34622.3159 2758.1294 2618.4683 48147.1864 46185.1368
2017 41666.551 43527.1898 32594.1151  33640.9544 2670.0389 2671.4018 40969.7793 46159.2329
2018 2018 47341.2972 2018 31738.5724 2018 2729.6919 2018 45655.2432
2019 2019 51300.608 2019 28812.4605 2019 2799.6583 2019 44617.625

2020 2020 55405.1223 2020 24755.9995 2020 2888.9922 2020 42988.7213
2021 2021 59654.8401 2021 19458.6596 2021 3006.8826 2021 40708.7607
2022 2022 64049.7614 2022 12806.0011 2022 3164.1482 2022 37715.857

2023 2023 68589.8861 2023 4679.6742 2023 3373.3727 2023 33946.0097
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