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L3 25 W) 5 43 BT (Economy—wide Material Flow Analysis, EW-MFA ) J&— 5 £ 43 b7 —
S I 25 1 BN A TR R e T W ST A 5 i 09 T R N B R G A A BE WY
PRI T J7 9 E B 71 (OECD, 2008; Fischer—Kowalski et al., 2011; AW 4%, 2015) . A 0¥ L
EW-MFA Jy 88 Fefitl, 2255 2 G090 ST A Ay ) B2 DU B2 36 vl (i P8 e 7, 43 A CEK 3 g, A
T WAL 1 T PR A8 e 07 R BSOR A2 8L, SAal vl B T AR i o L

= XHEkGRik

EW-MFA 258 2 55 1 3l v ) 50 98 IR A Gl v — b 2 5 vk , JHESEUARL R I mT 38 1 38—
A 24 LI (Fischer—Kowalski, 1998) . #ATMT, EL# 20 20 90 448, EW-MFA [R5 A Bl 5 ] ¢
SR VIR A M IEA ST & 1 . 2001 45, B SE 1 TR 1 =X B B ik = S0 3 T
EW-MFA fFRHE 75, 2T T 58 A% SEAESE (Eurostat, 2001) o 2008 4F, OECD & Aii 1 &4
B 5T, S EW-MFA A1 G 48 br 09 42 S 42 41k 7 R 48 945 79 (OECD, 2008) . 4 ij, £ T
EW-MFA [ 575 27 T 45 16 i A5 5 e R IBOR SR AS 21 )12 9 W A, i B L H AR (]
S (R 1545 ,2015)

FRAEA S FZENES, LU 3 BI% EW-MFA $56RAZ 5 5 3K 3h i o8 ik A 7 223808, O
FESLEER b AR A SO e R

(—) EW-MFA$B#rZE R R

HRAE A 7R 55 (2015) XF EW-MFA P58 2E R 1 R IR IF , EW-MFA 46 bR A% 5 T L) e IR
FERRIEAT A ERE TR bR , W BRI (DMI) | X S8k P9 72 J5 IS FE (DMC) %5, RIFZ B RS
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oA AR ) LA R 7 5 A o) e U sl PR A 25 8 A , AN o 2 i (MIF ) ( SR iy
PRIRIEAE M) B BT R A, SRR AT R Ge W A R A A i Y L P ) SRR R
(Fischer—Kowalski et al., 2011) . & MEARZ ] 1) 2C R Al 2% OECD B4 % (OECD, 2008) .

ST EAER TGRS, A 2001 4EER G537 & A EW-MFA il 5 b i S0 DUk, B % R
() BRI AR PR AZ ST X COW BT 38R B HE 2 , AH DG A 3 iR B 2000 BURLE  B5H 12 . i
FEE ZE LA W XIS RE I, o F e = FAR s B E 1 R Ge i B9 e o 4ot (X i 3 1
WA FEESERZMAEEEIT) , B R E EW-MFA PR EZEAEZL IO IR B
PN XIBREE EW-MFA B HERIEAR ARSI/, H TR A T BUSEA  ik g — i
FEHERL . SR, fH T EW-MFA A OCHE PR e 9 55 R85 R U HAT F 22 ) 1 AN, A X R
JE FRE EW-MFA $8 b5t 5 585 S 2 I8 g i s # s o AR M (R F 95 4 Schulz
(2007) , Niza Z(2009), Hodson %5 (2012) , #5 IS HIEE K (2007) .

Xof T4 1 T2 i B RO I 255 b, ol T2 T8 T L R G N 2% 2R O 1 D I
VA 214 i B ] N TSR Al i, LA SR R BN A2 2%, BTl A ESH R et B e R, H TR 5
WAZ . FERI TR IR 5, iz Iebrii 5 140 2504 R R i A o, 9
DT X PN R T R S LR AR PR AE R A (Aggregation ) T A A “ AT FRME™ (i BRLE (BD 2008 1
P R G SR R _EWETHAR) , BERELGE A TR E KA A% 0 A7 S i R B 5 1Y)
POE (RWAZE, 2015) ACEPERFFE N Giljum %5 (2013) , Wiedmann 25 (2015) .

MRl Schaffartzik 55 (2014) (B2 , 157 R 8 ) 2 BEAZ B0 A 6 = ANy el T FR s
it JE #4377 (P-LCA) (Dittrich et al., 2012) RGP 145 A 7™ H 4377 (EE-IOA ) (Wang et
al., 2012; Wiedmann et al., 2015; Moran et al., 2015; Giljum et al., 2015; Wu et al., 2017) . # A7t}
A3 HT 5 4 i R A3 BT (9 VR 72 (Hybrid of EE-IOA and P-LCA ) (Schaffartzik et al., 2014; Weinzet—
tel & Kovanda, 2009) . #RTf , £ A X4 AL 00 A 9T B BE AR WP 7E [ R R I, R DT X3
RO ot 2 S i A 2 i

(=) EW-MFA$5HREVIR Bh A 5%

FE BERIFSE vk i 22 5, A SCHRT EW-MFA $5 55 (1988 3h 7 (20 R 20) R 5% 7] 20 M3 b
SR FRAT TN S HT ik o HE 08 A3 S0 A T e R A it A3 A ROl 5 2 A DG I 25 Ay B AR
L, M [ AR R AR R AR AR i, AL - IPAT Jr R 0 B4 12 R B o
Bt (IDA) 15 44 43 ff 53 BT (SDA) o TPAT 5 F& 11 B 42 20 M 15 0% =X % L 0 FH O 4, 2 F 5%
EW-MFA 5855520 PN 3= 5 T 2%, ARG ER AN Sehand] F1 West (2012) % Hr [ | H A FIRK
FINE DMC 545 5K 21 1 5, SCEEXT i E L H AR R ICORE DMC #6477 IPAT 435387 , 8 5 42
AN ET R A B PUANE K 19752005 4 DMC AR ARJER . R0, TPAT J5 R 10 B 340
fif 1 TR AR 2 0 R GE TR I S5 P R AR A AL X PRBE 1 52 . SDA I IDA BEAE 3 X —
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St AE R FH BT B B e K AR A A, HAT 3 T RE IR AR HE B B9, X EW-MFA 45
B S DR Z AR 5E AR /D, SLRY A A0 85 - Hoffren 25 (2000) 1] F IDA X 55 2% 87 537t #4928 Ak S5 DR A
%% s Munoz F1 Hubacek (2008 ) F1] Ff] SDA Xt #] DMI )88 51 115 ; Weinzettel F11 Kovanda (2011 ) F]
JFH SDA X 5 5 s BE IR AE 21 i (RMC) (922 Fb I R B9

PAIRNE A3 B i 0F 58 EW-MFA $8 4552 0 B 3 00 SCHRER /D, © T S AR LA 52 4045 : Steger
F1 Bleischwitz (2011) F| 1 Z 7o [BHBF5E T KK 27 [E 1992-2000 4 DMC [ 48 k. ; Steinberger F1
Krausmann (2011) X {H 5 165 4~ 5 2 2000 4 19 58 57 H 2K (GDP/DMC) 5 A K547 T [B1)H 43
BT 5 Gan 45 (2013) it 5t 514 FE ZAS [R] 8] B ) GDP/DMC 5 18 Ak 2 22 B AR R 004 1 [l 43 #r 5
Wiedmann %5 (2015 ) XJ tH 5 137 4~ [ 58 2008 4 RMC 5 AW A B IT R fdf = AN F1%
FEVEAT TR 508 o TR0 2 HAS i o BRG0P 7 2 — R R st () e 1) sl 2 1) 1
P A

£ AT EW-MFA (A% 500 98 78 1 RREE B 2L A Rt , 5 iy F 50080 I R G030 AL 45
JEW-MFA 7E E K LA XU A9 o e i v SR TR AR B =, FE R B = XF
HIKS I WETE . L, A SCLAEW-MFA Sy B SLRY , 58025 18 T CA Soi i 5 i 4y
AU, FFH P-LCA XT i T 2010-2013 447 J5t e b 3 — P45 R T8 A b A TIN5, 3 H G T ol i
IPAT J5RE o ik (5 ABRIRSS A IR 20 WF 9 g i i il 3k 3h g o AR SCREAUEH Lk
7 FAARIRE s g B BEAR SE R EEL, 1 FLIE A IR B A0 e s o SR 4

=. FiEEE

(—) BEFP-LCARYIR B IBIZE T %

R4 EW-MFA (543118 (OECD, 2008 ) , 477 /57 fe 320t 2 J52 4 ¢ 5 6 4 12 (Raw Materi—
al Consumption, RMC) , BIFLAJEUR B ISR 25T i) XTI #E o, HIAST TR A= h

MF=DEU+RME,, — RME ,,, (1)

(DA, MF RIXE YL, DEU A X8k P9 R A4 B i B2 U8 0 16 F &, RME,, Al
RME . 3531 R DX PR S0 AR H 0 B0 BR — 2 1 R BT T & 1 SR B 2 . AERI KR
L A GO ) B 38 3 Y DG AR, 37 vk T LB o e 5 DAR A XSO B (g
FREE) A Gt ) [ B A48 AR HE T CH ED FRAME TR IR L o P08 G ) 10 53 54
PEARIOHE L, 207 BARME BN

0 SR — IR, BETE 2 (2011) 76 55 A 09 BEfil |, 5 b7 5 R 00 00 5 1% 7 Ak
W NG BTE O IEJE T P-LCA I TImE , RN 3t — Z 40 i 3R BORE Ak T 77l e AN [m] 5 05 9%
PR AT AR I (2 R R BRI AT AR &) 0 R I R B IR A T AR = DT AR X 4 o A2
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Mo AR B P-LCA T RAR EL , XA T AL 9 P-LCA 75 95 HoA B0 i al AR 1 (H b
20 T L TR EIR 2 R R B, 2 S B BRSBTS R /N . SE AU Tk Y R R A
PEFNSS R B TR 1 , A SCHE FE 70 VAR P AS PE R SR B, SR ATZ O EE S O  , HARTT
BAKXWT

MF, = ZH:SRC” x Coeff; (2)

(), MF, Ry %5 i BRI LI , SRC, Fl Coeff,, 53 B M5 i JEGRE AR j Al K
PR BT AR AU IR BRI A AT IR R A RRE BEIRAY SRC B T2 ShE s v AR T R 58
HR B ) S 20 A 8 B R BT IR A ) S 2 AT T A 8 T IR (R B R R ) B FE
o Coeff Bt IR BT IS A b FEAS TR 5 150 W0 00 22 18] 400G 3% L G Aok DX 7 1 D5
ity L AN LA FH B AR K- S HOR 52 XA B AR E T3 R 4 A )™ 1 AR A 5 2830
FE 4.4 W 5 B PE R, (095 3.9 W™ A )54 0.2 A7 K A1 1 0.3 WAk 47 R UL, DU S0 B 1 417 5 R 5L
a4,

(=) EFRugtny IPAT AR B ITIRE 71547

HRAE IPAT 5 R, MF RIZEA AR 50 -

MF=PxAxT (3)
()3, P IIRIHBEATTRCE, 4 5 A3 GDP, AT R i i e, 7 (1= ML)

H Rt GDP RO LI , AT K SRS AR AT . W B2V UREs B (L MF BB, A 3C5 1A
VAR 2 S, 6 IPAT R e Fikcte., S, AT IR AN R AR
MF. MF.

= = (4)
MF S ur
i=1
(4)3rh, MF, W55 i(i=1, 2, -, n) EIEIIFEIL . FIL, MF 5@
MF:Zn:MFi:Zn:SixPxAxT (5)

H1 ()X AT MF AL AT LG Y IREE R S AT P B R IE A A AR K- T BAR A K i
Feo L2 [0, ¢ VAN, MF 2R AT LASM i -
AMF = MF' — MF°
AMF = A MF + A MF+ A  MF + A, MF (6)
(6)Xrh, A;MF. A MF . A,MFFMAMF 53518 S P AR T (72540 T 300 MF 1
Ak MRS ECE 243l FCHE Ao 72 (Ang, 2015) 3% DU A R AT T
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HRAE EW-MFA (1A, P00 A2 0 A% S T 4 1\ 2 U5 R e AR 1) i A 9 AR A 31 4%
G L SR, 7ESEERIBOR N R, D B S 25 A 808 10 AT A5 P FIBUHE B 56 VE R 5 X R
PRIV TICY o 90 Qa4 ] ) BB O SC A A T 24 1 A 0 I3 9 6 4 N EW-MFA AZ B ], H
AR PRI 2 BRSSP A (A A EW-MFA HEA 7 T X 50 2% e (R 245, 2015) .

ST AR SC— TP R R A A L 9 — T R G PR 2 5 1t el i T B B U R
RV X 1T AR 0 AR RO S T 14 IR A L 3R RR IR (B Al KRR L6 R4
Ja (R R AR S VBE VD) B RMEES R CA A B B 2 R AR ORBE Tl AR .

AR SO F T 14 28GR IR A P 00 AL S0 A SR B RIS A 20102013 4F . B Rd AR rh ik %
5T A AT B8 R BIGE ) A S TEUR B S BT AR B T B AR S AR A A S T A
NI T GE AR %) ATl B R A SR AR . ZE ) SR I B Bl 3 4B N B R R
N TTHC, GDP B R FH 2010 AR5 i GDP, AR S 1 € I T S8 4 2 ) SR E

GRS

(—) B 2010-2013 ¥R B IFAITX

ARSCIN A3 F 1T 20102013 4E AL (W3R 1) . WL il B A AE Aok R (UL
la), i T 2010-2013 4F 7] 36 F 9 1 /2 98 (9 PR 5% 6 7 2.795 428 K 31 3.08 421, 3 K T
10.2% . M A o A8 Ab A (DL b)) , BT 2010-2013 45 (0] 56 - A X9 1 36 7 24
el eh 12,1 kg R3] 12.8 0, 354K 1 5.8%

DOHEABEEXHI(ERATAERARREZ XA TR R EFEEFL T REAFAEF ZHA D) (LT
(2012148 5 ) (5 T4 LI BAE IR 2 50 6 i (£L) Il 2 TIE 898 40 ) (K B3R (201311720 5 ) .

23



FIFR DH%W K KETFUNREEHETINMNEENRERHNHR

# 1 T 2010-2013 45 4 2K IR 6y 4 BRI (AL 77 %)
TIREA 2010 2011 2012 2013
Bt IR 12628 12706 12810 13195
#% 6924 7152 7516 7744
4 3882 4581 5506 5377
B 329 373 425 425
4 1178 868 329 401
k=2 450 564 643 759
# 563 705 804 949
BERE 1800 1692 1750 1731
i 58 69 91 91
B 21 25 28 25
KA 50 52 55 60
T AR 69 54 63 52
AR R AT 27952 28841 30020 30809
— T B T B3N 5 2 5 093 K B DG . 20102013 4F 1], [Tl GDP Hy 1.72

AL e K 3 2.15 mZJn(EE 2010 4E AN ) WK T 25% ., S5 el A, F i
20102013 4E 1) GDP I KR i T 20 15% . ARHE DL EXOHE , 45 A i ng SE A e T . kT

2010-2013 428 B 3K 5 3T i 2 008 i PR 7 Ah TR R AR s
32 ¢ 13.0 -
@ 3.1 ¢t % 128 F
N 30t 2 e |
5 o
4 29 B 124 |
= ooy I § 122 }
= 2.7 J < 12.0 _. I
2010 2011 2012 2013 2010 2011 2012 2013
Ay
(d)%fﬁ‘,@ﬂ (b) A¥ 57 s
E1 _EiEH2010-2013FE (AN MR BT ESE
I 8 B ) 8 G RS A (AN 2 FiF 7 ), 2013 4 1T 4 5 s 36 ) A 4y 1 Sk RE TR W U

07 43% BRTTUR 5 25% , M ST 15 17% , A3 RATVGEIR 6% , AR TR IR B AL 5 9% .. DY A 1)
LER AR 75 2010-2013 4F 0], FIETTY) L i S5 R AR AL AN, = SRR D RE IR 26 4R
A A o HIE AT : 2010-2013 4F (8], b vy 3% T4 5/ 00 A P58 R ) 35k BB 42Kk V)

OBEBITRKXEEEZFEEESREE N BRE., RAEMBHEREL Yuetal, 2017), EHEH = F K
R 4 XA, B KAEIRIE R ) K A R4S, Rt K S 5 TR K T 8 4, Buresik
HEERTHEEHWBLEE, NEFHLL BN T HEBRRE, Lt B>t #E>84,
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FRITIAA, 2008 4 fH X590 5 f 106 10.5 1 (2008 4R (45 B 28 2 F R ST T SRR Bt ) ;
FRAE T A TR , 2008 4F 1 LAY GDP 2y 9344 0 CYAEMY) . 20104F, i AW IR 2 305
1210, TS GDP 2511000 5T, PR, bl i 57 A9 5 e ik i) BR 458 e g A ES GDP 4R
W THERCFRKOF . TR R TR E G T EI AR L, 2010 4F, T AW A 12.1
M, 23 SAy TSP Y 1.2 , AT b B (12,3 ), 2353 2 gk (32.3 1) | H AR (28.5
i) SEE (27.20) (gefE (24.5 1) FEE (21.6 1) (4 37% 42% 45% 49% 1 56% . DKt - T Ak
TN 5T 2 V0 PR A i T PO (B E R AGRE AR TR BN

FOR AR SO AL 5 T 5 B PR [ GBI X L, 2R/ INRE AR TR X LT F i
A TS (K o AR SCHERE 2010 4t 5 GDP HES Fi 119 [ 58513 T 04 7400 o A 3 )
X HG, I [ R AL - S P H A R R SRR B BN RIS, 2 T
TS FELTRE R A 585 A GDP B4R L G5 AN 3 firn . BT A X9 i
SR AR SCIZSRAS B, Ry 2010 4550 5 thE 5 3 22 28 B R 11 5000 > R 1 SCHik (Wiedmann et al.,
2015), 7 2008 AEHHE . EULHI AR B TINEE D I A R G B 22 S, RN E R e
IEAEIEATE R o ARSCOF XS i, RS H g 8 R TR A — e S8 i B R H Y
P55 WIS T8 O 490 5 e 0 G L5 0 A 1 AT . PRI g D R DXl 310y = IRy A
Y GDPART 10 EFXE, AW 2 0 & T 10 PP EIE  TTIXCH A GDPAR T 10 EPE3ME, A
0 5 JE AR T 10 SR T X O A GDP 5 T 10 EEE , A9 2 I T 10 B3

{EL; TV X A GDP i T 10 [P 2906, NS 502 it v 5 10 P2 {E. B mT o, Edgriad 1
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DX, B 5 15 B2 B Y 10 R AR L, b TiT AW B0 308 R PR J58 1) LAY GDP #RA
INABTFR S TR BRI EE T ARRAEIR T A GDP B[R, 5 255 4%
WP ), A Tt 2 i i B B Al Rtk
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HRYEHCGIE A TPAT 2, ARSCHEEIREEH S AT P UEMEE A FIEAR T %F2010-2013 4
T B AR AR VR PR EE A TR AR A5 R LR 20 B R AT, 2010-2013 AR [f], b1 T A
TP T REE E EK T 2857 i, o BRIRSE R N K R AR R R R
PEAL (BTURR BE A REAR) 70 3 5K 1 0.4% 48.8% . 181.7%F1-130.9% .

*2 T 2010-2013 45 & 5% 35 7 %t 4 2 9 A AL B 7k
AMF | AGMF | A MF A ,MF A, MF
2013 45 MF #HH. 2010 42 3 An {8 (7 v) 2857 13 1394 5191 -3741
IR 77t Tk R —_— 0.4% 48.8% 181.7% -130.9%

AR [ 8 408 X 4 o J T A8 A ) B 8l ) EA T 400 03, 10— 225 4% 2010-2013 4E [ AR ) 5 f2 18
AL HTUK SN  CUnE 4 Br7s ) AT SR A 2RI AR . IXSEERE : 20102013 4F (8], 1 g i) o 2
I8 T2 BRSSO N I ROR B A JRE B i g A K P 3R T (Ol B AR ) DU A0
SyREIE EARTH TR TR R A RO A3 T T A AR R P I, BEURZE A AR A X
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AT R AR AR N
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] _4000 | i
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B4 _LEiBH2011-2013 EHEYREITTW RIS 71 (#H3F 2010 £F)
%3 _F 3 2011-2013 48 YR W ) 8 b 5 BB 4 RO 98 & b (e 7 eh)
2011 2012 2013
AU -318 -727 -690
4% 8 77 107
4 568 1293 1049
] 33 69 59
L 342 -897 -848
gz 98 155 252
# 122 193 314
BRAE -163 -176 241
W 9 28 26
B 3 5 1
KA 1 2 5
T A -17 -11 -23
At 2 11 11

VE K P BE A AT 2010 S By L

M — 2 R YR LS AR AR AR X b i T O A2 0 1) DT R S B A AR 25 R R 3. AR 3T
A1 (1)2010-2013 48], BEVE AR FAA K AT 7 S A BT A2 308 B 451 1 722 A 06T T AR ) J3 Fe 3 17 52
i) AT S22 1 U800, 2013 4543 51| R —690 T3 i —848 5 Wi Al -241 J7 i , 3 Ffr 47 2 Bt (] 4
NG 5 (2) 4 R 7 S AR AR 0 B A1 P 7 A T T AR TR R 1 e AT Y I
fw?mn@ﬁ%ﬁmwﬁm2ﬂﬁmﬁmuﬁtHﬁﬁﬁﬂm%ﬁﬁﬁ@mL%Mﬁxw

ARGEUR A TR T A P AR A X S AR IR D () RE SR )N
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2010-2013 4[] 1111749 5 2 b (9 28 Ak B e K B 800, 228 S PRI g T A A 1) T A o
™ it (CFR R VR AL ) 77 a4 T S S SO A T R ) T S, DA T A5 4] 9 Y ot
SRR . MR B ISR S ) B , 20102013 4E 0], R4 78 170 T K
R 227 T35, TR R 129 T3 G K Sy 4384 7R

25 b RS RIS R B A A X F T 2010-2013 4F 497 57 FEL 370 5 0 1 A A s R s (R
BAAS BT A 4 22 A X5 0 T3 R 8 P e Bl O R BRI VA R BRI KA BRI
FF AT (A T A e RS ) e g o JeE R A5 A 8 52 0 O T, A P R CAn BB YR AT A A1 56
Xt T FEL 8 A A P S Ry 7, 33 T B0 PR ELARI D T 8 A TR 35 ) 11 2 T X6 40 A 3 5%
M) S AR AR 58 o

A, HiESEIN

Pl ) B DI RS 1) T T, H0F— 25 3 W TS5 T 1 AR AR 9K 8l g, %o 4l 2 B A1 DX 3
B BUR BA S o ASCUA BTSN 4, J T EW-MFA Fl P-LCA M5 T I ifg
7 2010-2013 4F AP 5T e 3k , DA St i it 1 1 v Sl A s 4 A= i JRl W ol R A PR EE  7 , OF HL 2
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The Environmental Pressure and Its Driving Force on City

Level: The Perspective of Material Footprint

Yu Yadong', Ma Tieju" and Zhu Bing”

(a: School of Business, East China University of Science and Technology;

b: Institute of Circular Economy, Tsinghua University)

Abstract: To reduce environmental pressure (EP) of a region, it is very important to measure the EP scientifically and
analyse its driving force. In this research, based on the theory of economy—wide material flow analysis (EW-MFA), we
estimated the material footprint (MF) of Shanghai during 2010-2013, and used MF as the measurement of EP for the life
cycle of material metabolism. In addition, we explored the driving force for Shanghai’s EP by a modified IPAT equation,

which includes the effect of material structure as a new factor. Results show the following. Firstly, Shanghai’s EP based

on MF increased from 297.5 to 308 million tons during the period of 2010-2013, and EP is relative decoupling with the

(F#HF1127)
30



& IREMHEFRTHARER

nal of European Public Policy, 1997, (4): 556-571.

[41] Woods,N.D. Interstate Competition and Environmental Regulation: A Test of the Race—to—the—hottom Thesis
[J]. Social Science Quarterly, 2006, 87(1): 174—189.

[42] Yu,Y., L.Zhang, and F.Li. Strategic Interaction and the Determinants of Public Health Expenditures in China:
A Spatial Panel Perspective[]]. The Annals of Regional Science, 2013, 50(1): 203-221.

A Review of Environmental Regulation Competition

Zhang Hua

(School of Business Administration, Nanjing Audit University)

Abstract: Environmental regulation competition, which is characterized by spatial strategic interaction, refers to the in—
teraction and influence of environmental regulation between adjacent jurisdictions, was born in the combination of envi—
ronmental federalism theory and interjurisdictional competition theory. As the main line of decentralization system lead—
ing to competition, this paper includes three aspects of environmental regulation competition, which are the theoretical
background, origin and the development. This study starts with the theory of environmental federalism and then combs
the theory of interjurisdictional competition and its specific competitive patterns. On this basis, we carefully analyze the
"strategic competition" of environmental regulation and summarize the views of representative scholars, especially the
issue of "race to the bottom". These efforts are for clarifying the research framework and the recent developing trends of
environmental regulation competition.

Keywords: Environmental Regulation Competition; Environmental Federalism; Interjurisdictional Competition

JEL Classification: C23, 1.60, Q53
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economic development. Secondly, the MF per capita in Shanghai for the year 2010 is 12.1 tons, which is about 1.2 times
than the world average, a little bit lower than the Chinese average and much lower than the developed countries. Third—
ly, the dominant driving force on the increasing of EP in Shanghai during 2010-2013 is the increase of population and
affluence (measured by GDP per capita), while the rising of technology (measured by EP per unit GDP) is the major driv—
ing force for decreasing Shanghai’ s EP. Although the overall change of material structure had a very tiny effect on
Shanghai’s EP, changes in the proportion of some specific material to the total of MF, for example fossil energy, copper,
etc., had non—ignorable effect on Shanghai’s EP. Based on these ohservations, we proposed some policy suggestions on
reducing Shanghai’s EP in the end of this study.

Keywords: Economy—wide Material Flow Analysis; Material Footprint; Environmental Pressure; Shanghai
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