b RFHM(ARFEM) £ 565 H2H 202043
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 56, No. 2 (Mar. 2020)
doi: 10.13209/j.0479-8023.2019.131

B 55 WL RIS A2 Rk A 35 3 fi2 5
R iniolalt
—— TR ) S5 IE 53 B
|kl BRI ARE A

1 db R ER 2 5 T2, Jb3T 100871; 2. #iiT K2 E A& A & R BFFT B, MM 310058;
3.dbst R EF LU B, Jba 100871; + A5 1EZ, E-mail: xujt@pku.edu.cn

FE LT b RS LA B Tl Al 0 PR AR At 2 22 555 B, T 0 B 25 T AR — b A 2 95 ORI XS 0 23 B i
TR AA N, 8P T AR 1] A AR TR, SR 2 56 R S5 AL A D S A AR X I T K S e R R AT
IR AN o AR SEIEA Y o R A [ B die /N R i DR PR BT ML B 0 A A, B T RS A E B TR
WEFEEs SRR, RITHIAEIL COD /K5 Y A BTV AR vh R B, A B 7B, OF FAZAT ket — 1
T [ £ v RSB AE I R Bk o R E], HEL COD A /K 15 Be 25 48 AT b A7 78 12 35 B SR AR MR 800
FRSEE L X oA BT R < — TR ], AT S A A AT R B S RS, BRI
F W AR AT L B P B 3G A X T HRCIR COD A 7K 5 B 2 42 AT A AR K 35 e 3 A AT, BRIEE R
BAT F L . AL PAT H 2R B, Rk . RS Al AR R B0 Al A - — T ML) 39 1) 2 52 3
FRRENE, A AL R IR S Al WU OR A2 B R o A b, B BRSO R SR AL o K T e A AT
b A (S MR T R, BRI AL X 7K T G B ATl 23 A1 B R R RO, ARk 5 o PR ML R BOR AT B T
KAL) AT R K g

KR RILHE KIS YRR SRR, AR PR Ben/h R

Environmental Regulation, Path Dependence and Distribution
of Water Pollution Industries: An Empirical Analysis
Based on the Yangtze River Basin

TIAN Xin', CHEN Shuai’, XU Jintao™'

1. College of Environmental Sciences and Engineering, Peking University, Beijing 100871; 2. China Academy for Rural
Development, Zhejiang University, Hangzhou 310058; 3. National School of Development, Peking University,
Beijing 100871; 1 Corresponding author, E-mail: xujt@pku.edu.cn

Abstract Based on the data of the Annual Census of Enterprises and relevant socio-economic information, this
article empirically investigates the impacts of environmental regulation and path dependence on the distribution of
water pollution industries in the Yangtze River basin. The article analyses the path dependence effect through HHI
and location entropy. In the empirical model, the two-stage least squares method is used to solve the endogeneity of
environmental regulation indicators, which improves the reliability of the conclusions. The results show that the
concentration of water pollution industries discharging COD in the Yangtze River is relatively low and dispersed,
and the concentration of this industry declines significantly year by year during the period of Eleventh Five-Year
Plan. During the period of Tenth Five-Year Plan, the path-dependent effect of water pollution industries
discharging COD is significant, while environmental regulation has no significant impact on their distribution.
During the period of Eleventh Five-Year Plan, the path dependence no longer has significant impact, and
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environmental regulation significantly reduces the output and growth rate of the industry. For non-COD water

pollution industries and non-water pollution industries, environmental regulation has no significant impact on

them. From the perspectives of enterprise ownership types, collective enterprises, private enterprises and foreign-

funded enterprises are significantly affected during the Eleventh Five-Year Plan period, while state-owned

enterprises and HMT enterprises are not significantly affected. Generally speaking, with the impact of path

dependence and environmental regulation on the distribution of water pollution industries shifting from one to

another, and with the impact of environmental regulation on the distribution of water pollution industries

increasing, continuing to improve environmental regulation polices will contribute to the sustainable development

of the Yangtze River basin.

Key words Yangtze River basin; water pollution industries; environmental regulation; path dependence; two-

stage least squares
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Fig. 5 Cumulative distribution of COD water pollution
industry in Yangtze River
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Table 1 Description of major variables
AR A HE ERIDAA i F/MiE FHRAE
PHE_HE COD /KI5 YL AT (log(T-IT)) 1028 1573 15.71 1.46 11.78 19.68
PHE_HECE COD 7Kk 75 Y B 4 74Tl (log(T-IT)) 1028 16.13 16.13 1.54 11.43 20.72
PR _AEK TS YRR Tl (log(T-7T)) 1028 15.81 15.72 1.64 11.52 20.84
FAENE KR _HEL COD /KI5 Y s A2 M4 T I(%) 1008 22.00 20.70 24.10 ~76.30 265.30
PEEEK R HERAE COD /KI5 YL B RIAT L (%) 1008 27.90 23.60 64.20 -96.40 1663.00
PRI R ARG Y T (%) 1008 23.90 20.60 42.60 -97.90 834.40
PRI AR AR (T ) 1028 0.14 0.06 1.25 -23.58 21.19
AR HERL COD K15 YL B 45 ATl 1028 1.24 1.15 0.65 0.03 3.40
BrARH HENCE COD [/KiG Y R4 T 1028 2.89 2.66 1.36 0.21 7.28
BRI AR K TS Y SRR Tl 1028 2.24 222 1.03 0.07 5.30
A4 GDP(log(JT)) 1028 9.21 9.13 0.77 7.55 11.71
UNEIGDN) 1028 477.70 421.70 354.20 69.00 3276.00
BRSNS 4 A (log (T 9ETT)) 998 8.77 8.81 2.05 2.30 13.87
F2 KILRE L. THFEARSITHEIE
Table 2  Statistical description of samples in the upstream and downstream of Yangtze River
. R
SANNY KT iF

FAHE_HE COD MK i5 Y 1A T (log(T-IT)) 16.08 15.23

FEE_HERAE COD M7k 15 Yo ARl (log(FI0)) 16.39 15.78

FEE_ARK TG Y £ T (log(T-TT)) 16.14 15.21

P HEL COD 7K i5 e /I T (%) 20.00 21.80

FAEIE KR Heikdlk COD WK I5 YL B E ATk (%) 23.00 24.40

PR R KT YRR T (%) 22.50 19.80

FRES LR FE AR (7 ) 0.06 0.05

BRARMS HERT COD 7K 15 Y BRIl 1.18 1.1

BRARAR HERTAE COD 1K I5 QL B 42 4TI 247 2.92

BRARAH_AE KT Y AR T T 2.41 1.97

A GDP(log(JT)) 9.35 8.87

UNEIVPN] 452.10 398.50

FBRA AN 4 A (log(F1 FT)) 9.35 7.83

AR 549.00
F* 3 HER COD Hy7ki5 F 235 S B 1Tl T AR B 7B 3 B4R Y (9 2SLS B U3 43 #7725 3R (2000—2005 £F)
Table 3 Regression results of panel fixed effect model for COD water pollution industry (2000-2005)
fRRAE
R FeAci
IR bR BEASAORI AT S —301) Pl g IR I A i ] 1 0

0.0408 (0.0432) e RAEH 507
Hejil COD Rk i5 3 —0.0022 (0.0072) R cEh 507
AT (log) ~0.0003 (0.0070) 0.24317 (0.0970) SEAL [SEAL 507
—0.0005 (0.0072) 0.3203"" (0.0907) REZLH REKH REAGH 495

YA 555 A AR R A THEL, *, #* R+ 000 R 10%, 5% 1%H9 % KF . T,
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Table 4 Regression results of panel fixed effect model for COD water pollution industry (2006—-2009)

TR AR
BB B — ‘ - FeA
IREE R HE A BEASAORI AT S —301) FEilA 5t ST ] R K P ] i 5 37
-0.1652"" (0.0327) EECTT FeE i 312
HE COD k5 -0.0799" (0.0380) e Skl 312
HRIT LA (log) ~0.0728" (0.0377) ~0.1197 (0.0813) BEETT BECTH 312
—0.0663"" (0.0328) —0.0737 (0.0805) REK REKH REZSH| 302

A, SR FAHTE BB RL R T 5, R kg ie
R . AR R SRS, IR et —
FHLR A TR X HE i COD RY 7K 5 Y 28 S R4 p= (.
W R A m i E . 454 kR4S HNER,
2% B PRI A T X924 7 B9 A A1 B BG4 5 R 7 A
R R, PR BB A R i ) T HEAC COD )
KI5 Y B ATl B4 43 A B B K TR R, TH B S L
T2 A T b R s ) 2 A R g e

PEARACH 1) R A o T, RUTEA AL
B 1 D2 AT b BRI . S5 A T UH 43 B 45 4R (%
5), FECTFRLRIEIE], EA LS X ATl
PR KR, (HRAT I SRR, FE et — T H k)
AL, Pk S R X AT o A A E A R, &
1T 7 B U 94 3 DX A7l 98 TR
3.3 ZEFELE

B2 R ok, ®HHECIE COD Y /K 75 Yy 38 A2 R4 Tl

AR KI5 Y 85 42 RUAT L 047 WA 43 87, A b HE K
COD 7K 75 YL B AL BUAT AL ) Rt R R 3 . Ak 6
s, AEt R R — TR ], IR AL
6T T Al 7 Y 52 ) 3R BSCRR S b 3, RERE B
55 B B0 X 3 P 2R AT Y o A A 7 R
M. 5 HEE COD K i5 Yo B AL RAT LA L, < —
AR S5 ) A A 45 R R R A 2 5 e HE i COD 1)
KI5 Y A RIATAE, I ASHERL COD ATk, A 4EHE
T ALK TE e ATl AR KIS YA Tlk, B A 52 B 36
BERLHI A sZm o PRI, R A7 R L 29 R AT
b HE TS G S BOK T 380 7K T A & A A el
HESHOKT 008 K AR R ATl
P (E KR, RIS IE AR

PIZSAT Ml 1Y) B8 AR MO 2R 20 7E 2000—2005 4 1]
] 25 0 1E, REALE<+ BRI, ZA7 A7 7E
PSR RN, 2 AT AEHAT 77l L 30 b X 3 A1

x5 FFEEKENSSLSEASITLER
Table 5 Regression results of output growth rate (2SLS)
» ) fRRAE it
B ARSI Ay ‘ FEA
BRI H6 A MRS ) Rl TR R E A
HEt COD fukisess  2000—2005 0.0089" (0.0049) —0.4108™" (0.1220) REALH il 4 il 495
SR A (og) 20062009  —0.0482° (0.0265)  —0.3250"" (0.1007) B B B 302
% 6 HERHE COD KiTHRZFER T AIEKTREEET U EREERMEER 2SLS BAS &R
Table 6 Regression results of non-COD water pollution industry and non-water pollution industry (2SLS)
b 852 R AR 1t
b il 4 : . ‘ ‘ ‘ -
Bl BRI HE b ARG E—R) AR WTREEROY Rl RO
HeitcdE coD 2000—2005  —0.0137 (0.0166) 0.1334™ (0.0515) Ll Ll el 495
Befi KITREER 50062009 ~0.0624 (0.0441) 0.0778 (0.0546) BELT BECL Ll 302
(og) i 2000—2005  —0.0013 (0.0064)  0.1561° (0.0565) R RECLT RECET 495
G = 2006—2009  0.0518 (0.0900) 0.0217 (0.0552) [REZKH REZLH REZLH 302
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Tz, AHRAE T — R R ], B AR AR R A
AN, R ERKH X ARG X
HEjik COD 1y 7K 15 Y 2% 4 RUAT b 1) 5 428 A B 3R 4K,
K BX = 2 AT AR <A BRI 3 1) A7 A s AR A
BN, ol B Ml X A R R R R ELR R i AE e —
R I 1] R BB AR AR B4, R
LM XA PSR 5| 7l & J i i 2 R R
34 RERMESH: FEFEMER A WAIRE)

FSES

AT 2SLS 7k, X AN [ v R A s ol 9 T A
BOPE HEAT I 0H A B, S5 Rk 7 iR . 2000—
2005 AFHIMR],  BREE R R 2 5 AN A Al A R
7 S S, AR AR R R A Al AR
Al A E Al B 7 E B W S, e B AR AR
61 DR 20T LA Al 7™ A 0 2 R ), SR IZAT
M 8 A Al 78 7 A SR b DX i A3 A s B AR
s PR 2 0 SR AR Ak RN A S Aok B A 3 IE R
BRI AT b AE SR Al FRL G Al 4 SR b X 7
1B 53 A1 ¥

5T, 2006—2009 4 1] i) FR 35 KL il A 26 %t
B SN TR S N5 A oo A S T [= 2 o F A SR T 18 -7
M), 58 B 30 7 A Aol %o B (R B AR ) i o B AURR, IR

FERLH ™A% R B 14 i 2 S EOZA T E TR . A
W2, FEA X IR A BN, s A
gk —Jr B A e R E T EOR, S — T EA L
HIR, UL EREE R X X P2l oA 3 . FA
B AFEVFZ/NBLA, 32 4l 7 38 5K F1)
B FAR A 2 7 P X PR R A 43 AR, PR AU X
RORA WL . TELIDIR], (A2 AR R R 03X 5 26 4
b B PE 3 A AN B R

2ok, XA TR S A il = 14 K e Bk 3 [
FUATIEA AT . AR 2 AL Al = (36 1 2R 1
AR ZEAZER . MEIFTR, 2000—2005 471 [A],
IR Tl PR 28 R B A AR DR 3R ) i A e A 2 A
(4 7 (BB 1 3R 5 M R AS B 2 2006—2009 47 1]
], PRI R AR Al . FAE Aol A A R 4 5%
Ml B A A AR A 2 e, R A Al R
WA AL A PR RS A 3 . X R WTE
“F—T RN, AR FAE R AR
G A Ml P R R 2 B PR AL 1 d AR S e, BR
B B TE A A B IX, 3 3 2 Al Y 7R (R K R
o IRRAKT LR 3 84l s i B g, A
ZF, B A RS IR 45 B Al X IR R B
AU, IR =G BB, IR
X P2 Al i R i AR 8 3 . X 5 P (EAE A A

®7 AEFEMER S FER 2SLS @IFER
Table 7 Regression results of different registered enterprises’ output (2SLS)

2000—2005 4
PR i Al 25 iR -
BZ8 RSBt PRI —I0)) PR RATRERON A
A il 0.0249 (0.0335) -0.9558" (0.3713) REKH REZL REK 485
LR —0.0403 (0.0361) 0.5521"(0.2817) RECT] RECTT] RECT 483
PE(log)  AEA 0.0007 (0.0053) 0.3345"7(0.1197) Ll el il 495
AT Al 0.0174 (0.0265) 0.0567 (0.3715) Ll Ll Ll 411
PR B A —0.0174 (0.0295) —0.1524 (0.2586) [REZKH REALH [REZKH 404
2006—2009 4
PR Al 25 fi AL bk -
PRI LR b BN GRG0 AR SRATREDERON AR 0
EA M 0.0213 (0.1305) ~0.1904 (0.3452) RE RELH| RE 275
SRR ~0.3926"" (0.1630) —0.2176 (0.2595) el el e fa il 275
F={E(log) BBl —0.0461 (0.0359) —0.1006 (0.1077) BELT Ll BELT 302
ViNiHEs s a4 -0.1492"" (0.0510) 0.3741 (0.2434) Ll Ll il 267
PR B A 0.1677 (0.1491) 0.2821 (0.4703) [REZKH REZLH [REZKH 268
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Table 8 Regression results of different registered enterprises’ growth rate (2SLS)

2000—2005 4F

PR Al 25

o
Kt
e

BZ85 WA AR M (i JE —199) £ e 41 iy AN | [ | = i Fr
[ESR S|4 -0.0105 (0.0243) 0.0189 (0.3610) REALH REALH RELT! 488
ARl 0.0003 (0.0181) —0.6115 (0.4832) REALH| REALH REGH 484
FEMKE RAESE —0.0460 (0.0414) 0.4130 (0.6054) REZSH| REAS| REAGH 494
VN Esa e 0.0128 (0.0448) —0.4454 (1.0327) REZSH| REZSH| REAGH 387
WA 0.0562 (0.0583) ~1.0566 (0.6599) RES] REES] REAH 398
2006—2009 4F
WS RAE B Al 25 i REAE -
B2 T AR MR (4 e —39) PeiAs e WRTEERON IR RO
FEA il 0.4288 (0.6875) 9.3859" (5.1060) A A cE 279
SRRl -0.6014"" (0.2891) —0.5474 (0.4840) REZSH| REZSH| REAGH 278
FEMKE BB —0.0475" (0.0264) —-0.37617" (0.1061) REASH| REASH| REAGH 302
SRS Al -0.2616" (0.1519) -2.5114 (3.6751) REZSH| REASH| REAGH 266
WA 0.1965 (0.2512) -5.1167" (2.2757) REE | REES | BRG] 260

A E R FI SR E—3, BIUE T b g5ienii
fat

2006—2009 4], ZAT M B EA Ak . R
A RIS R Al B9 7RG K R A7 ) B AR ORI TR 2R
0 R . A A 3G K AT AR S R IE ) AR AR
FERORL, P lb 45 TR b XY P (A K R, AR K
LIPS O A= T A L7 S o A ata R A 1§
M, Bl 4 58 b DX P ATl 1) 7= (B SR AR,
RZAEFEAN AR IR HIX, PEEE KRR, KR
e

4 Zig

A FE T A L AN B AR O PR 2R X T
Sk 5 e B A RAT L 3 A B, AR BN S5 .
FE“ TR TR], 7 ol 5 3R X B A SR A3
A7 AE 5 5 (0 AR AR R 5 A<+ — 0 B ] 1
8 0 Tl A1 Sl DR PERAT D3, BRI R 1A
SR HE COD /KI5 Qe SR BUAT ML Y B R
HJE, W Tt —20 B AR COD Rk
e S RUAT b AT PR, DR B S5 LA 3 H A AT Ml
B P R, R VT e ) 7K 5 B A P
U
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s T IR AN 2) 2200 T i XA 42 5F
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