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Abstract ; Will the world be able to sustain economic growth indefinitely without running into resource constraints or despoiling
the environment beyond repair? The Environmental Kuznets Curve (EKC) hypothesis, which came to be known by analogy
with the income-inequality relationship postulated by Simon Kuznets (1955), proposes that there is an inverted-U shape
relation between environmental degradation and income per capita. This has been taken to imply that economic growth will
eventually redress the environmental impacts of the early stages of economic development. The objective of this paper is to
critically review, interpret and synthesize the literatures on the EKC, which have developed rapidly in the past ten years.

Firstly, we made a comparison on the differences among the EKCs of various types of environmental indicators. There 1s
no single EKC relationship that fits all pollutants for all places and times. Our examinations have shown that, for the
indicators relative closely to the physical environmental quality such as clean water, SO, emission TSP, dissolved oxygen in
river, etc. , the EKC assumes an inverted-U shape relation; but for the indicators relative to ecological changes such as
deforestation. biodiversity, carbon dioxide emissions, etc. , the EKC has a positive relation.

Secondly. we summarized the categories of the econometric models that used in EKC estimation. The quadratic equations
were in common use, taking a typical inverted-U shape; the Log-Quadratic equations could strengthen the characteristic of the
inverted-U shape relationship; the cubic equations might explain the fluctuant effects in the interactions between environmental
quality and economic development. In addition, some researchers also explored the impacts of other variables in the models
such as trade, population, technology geography, etc. with a much wider view.

Thirdly, we examined some theoretical studies on how to explain the EKC relation appeared in the models. These
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theoretical explanations focus on the following aspects: economical structure, international trade, technology progress, income
elasticity of environmental and resource goods, and political variables. Although these explanations are relatively successful,
none of them can be helpful for developing a mechanistic model.

In China, there appeared many successful researches on EKC in recent years. Most of these researches have been
conducted in East China where local economy is relatively more developed and complete statistical data are available to
systematically contribute to further exploration. From these studies we could find that the relationship between environmental
deterioration and economic growth has an obvious inverse U-shape in most study cases, and the turn points arrived earlier than
the average world level in a few study cases.

Finally, we discussed some limitations during current progress in EKC researches, and pointed out the promising points of
researches currently still neglected, such as the relationships between changes in components, structure and functions of
ecosystems and economic development, and the relationships between social capitals and economic development.

Key words:environmental economics; progress review; Environment Kuznets Curve; ecological Kuznets curve
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AR KR ESABOYEHWEARTFRGESEFENR A FE ., Meadows, Cleveland, Arrow BRI KT HIA R 2
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Grossman'™, Shafik!, Selden!”, Panayotou 25k K . E WA K FHEB HAEFEEEABTE WAREERSKA
KFZ2“B UL, WE 1R XFERYS 1955 & Kuznets" B HMWARH 52 K ML RE ML, ATIFRZ WS
%5 18 K M 28 (Environmental Kuznets Curve, EKC)”. 1990 FREM . AAFHEBEN B RYHERRIE EKC #1485 EKC &
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Fig.1 Environmental Kuznets Curve
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Table 1 Summary of EKC studies for air pollution indicators (the income level when EKC peaks at, 1985 U. S. dollars)

Study S0, Smoke TSP NOx CO
Grossman-Krueger!5] N-shape * 4000~ 35000 Increase n. a. n. a.
Shafik-Bahdyopadhyay!(] 3300 n. a. _ 3500 n. a. n. a.
Panayotou!8! 3000~4900 n. a. 4500~ 7400 5500~ 9000 n. a.
Selden-Songl”? 8700 n. a. 10300 11200 6000
Colel1?! 6900 n. a. 7300 14700 9900
List-Galletltt! 22000 n. a. n. a. n. a. n. a.
Stern-Commont!2. 9000 n. a. n. a. n. a. n. a.

* peak at $ 4050 and trough at $ 14000

R2HHTHKARERPHEFEAREF. Grossman- ®2 KIEEER EKC B (EKC WK AKE, ET
Kruger TR THRPHIWH S P KA ERGR.ESRERSBREA Table 2 Summary of EKC studies for water pollution indicators (the
in e level w eaks at, . S. dollars
T A3 B 2 R 7E A B A $ 2700 2545 5 T S R 2 B9 TH come level when EKC peaks at, 1985 U.S. dollars)

S BT ABRARE $10000 £ 45 A H I (53K Cole 218 Study D(‘;j;;:d BOD COD Coliform Nitrates
BIERBIGR . $15600), M Shafik-Bandyopadhyay Xt i  Grossman-Kruger (%) 2700 7600 7800 8000 10000
RRENTIRBRERRT A, X E 1 BHKHEFRgsr  Shafik-Bandyopadhyay'®) increase n.a. n.a. n.a n. a.

B 5537 5 B SR B L T, 3 B O K AT B B E Colelto] n.a. n.a. n.a. n.a. 15600

1, AFE KA ERBEEEY],
KIFIHTHEBELBERNIEERNRE R . Grossman-Kruger RE R - BLBMISRERGRE U B4R, Hettige 2013
Fl Rock" '3 — & MM EHN—MEABYRB THI, KATLEE $10000~13000 FE A HM,

23 REMS5H B EKC &§F % (EKC TURB BIA K F . £50)
Table 3 Summary of EKC studies for concentrations of heavy metals (the income level when EKC peaks at, 1985 U. S. dollars)

Study 4 M General Metal Y General Toxicant % Lead §F Cadmium B Arsenic % Hydrargyrum
Grossman-Krueger (5] n. a. n. a. 1900 11600 4900 5100
Hettigel13! n. a. 12800 n. a. n. a. n. a. n. a.
Rockl14] 10800 n. a. n. a. n. a. n. a. n, a.

R APHAFIMBEHRAT LN 3K .51 X8R5 A HAEFEHRXAIFEH . Shafik-Bandyopadhyay & 301 i 7k 48 5t 3 B
BMAHK TR TRT RN EBER AN XRANEE KRR BREERRO T TR KA ESSI LT, TE
RN RBEHREVHAOHERTH FRITAFNRBY, F2RXRARTEAMAR, HERUBREL . REKFR
(deforestation) i & »Cropper-Griffiths''5178 ) f) # 37 & 1B & ; Shafik-Bandyopadhyay & 31 F1 WAEA X F ;Panayotou XHA IR
REETRIREI A K (5 800~1300) B H B , 53 L 1K F 4R 9575 He M B9 4L 5 . Skonhoft-Solem IS BRI + U F R B R . 2 A
yio o 30 s B B AN A KT T B s Michael O BRT A B RN, RIS XA RBEI NEHBE B3I RE 5L RTLEERY
B HE AL O AL R, — SRS R B R ERE KB AKET A & I A (20 Shafik!® 1 Moomaw-Unruh!'14) , i & —
EHRRGERERE(IEEA KT HET LA G0 Holtz"*fl Horvath® %), HBIXEWM A{TAEAEEHERE FERXGERR)
HEEFMZERFAKR AN RARY WETHSREFERFESFB GRS,

1.2 EKCiIBER

T EX EKC Lk R AT BT BRBH— ¥R, EKCETHERKAMK HOMFERBERENEE WEWE,MNE L,
RIRE. ETMIREATRHBERXGER . FRFAANESEF T HALEZHHTBRER. 08 5.,

REHEF RN T BREARBASHEREARXRRAN K AR AU TRUMBFTEERTHEARKARNEEH Ry B,
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@ Michael A M, I ael L. Nieswiadomy sliding along the environmental kuznets Curve; The Case of Biodiversity, Economics Department of

the University of North Texas, 2000

@ Horvath R J. Energy consumption and the environmental Kuznets Curve Debate. Department of Geography, University of Sydney,1997
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BB THBE U L. = KA B (0 Madhusudan"*'48) B /R 25 N B i 2% ; R B I35 T FEE R B I 3R BT . Grossman-Krueger
ERTHENR . ZRRUMSEEPFENR B L ARSI TR ER R EHE LI, Gary K,Lise T2 BT ADHEE, A O
KAWARESFSE AISAOENREERMAE R KATEEEAYWERFERBILE™E. Cropper-Griffiths,
Cole, Suri'®!, Kaufmann" S ZEBH R @S EHFRH 58 B Sl b 0 R BE B & RERAS 0 E 485 B R
HESRESHMR AL 5HERE, & B KA E KA EB S (Environmental Dumping) " H N 3 ¥ 8 B 75,

B4 RERRAHFRERN EKC TR (EKC TR BIRAKFE, D)
Table 4 Summary of EKC studies for other indicators (the income level when EKC peaks at, 1985 U. S. dollars)

HRE EHEAKERE AYEENR FHREER *x B b N £ BN A 25 HE R REWRE A
Study Clean water 7= 4 & Waste Deforestation Wilderness Biodiversity CO. Energy use
Shafik-Bandyopadhyayl¢] decrease increase disrelated n. a. n. a. n. a. n. a.
: 4800 for Africa, and
) - ’ } 1 L]Sj - - . - » -
Cropper-Griffiths n. a. n. a, 5400 for Latin America n. a. n. a n. a n. a
Antle-Heidebrink(24/ n. a. n. a. 2050 n. a. n. a. n. a. n. a,
Holtz-Eakin!8],Seldenl?] n. a. n. a. n.a n. a. n. a. increase n. a.
Moomaw-Unruhl!7] n. a n.a n. a n. a. n. a. 12800 n. a.
Panayotoul8) n. a n. a. 900 n. a n.a n. a. n. a.
Horvath@® n. a. n. a. n.a n. a. n. a. n. a. Increase
Skonhoft-Solem![16] n. a n. a n. a decrease n. a. n. a. . a.
Michael@ n. a. n. a. n.a n. a. N-shape * n. a. n. a.
* for birds, peak at $ 6500,and trough at $ 20000;for animals, peak at $4800~6100,and trough at $ 19000
%5 EKCHUEMNITRAEHE"
Table § Different Econometric Models of EKC Hypothesis
&% Parameter H B Equation R R B Case study
E;= BO -+ B]. J’;‘:r‘}' £
Ei= 80+ 81 vi+ B2 y7 + ¢
- 0+ Pl i+ B2 yie + e Shafik-Bandyopadhyay!®J, Hettigel13],

BA ) Eu= B0+ PLyu + B2 vl + Boyi + & Rothmant?5), Kahn(%], Madhusudan(1¢?

E, = }80 + Bl ln(yn) + €, ) ' " an

E, = ;80 -+ 181 ln(y.-z) + )82 (In J’ir)z + €
WA (v) B Z T E,=p03 81 yv,+ B2y%+ T + € Cropper-Griffiths!15), Colel1%); Suri-Chapman!22-

E; = 0+ Bl In(ya) + B2In(P;) + B3 (In y,)? +  Selden and Song!”l, Roberts and Grimes(?7},

()M AN (P)

BA G HHE B4 (InP;)¢ + ¢, Vincent(28]
lli/\(y)‘)\ﬂﬁ.‘ﬁ(}”)fﬂ ﬂﬂﬂ El't =180+181 (.}’:‘:) +182 (sz) +483(Gr:) +B4(3’;‘:)2 G K [5]
BH(G) + B5(Pid? + B6(Gi)? + ¢, rossman-hricger

E;‘ = 0 1 ( g‘) 2 g‘:)z 3 ”)3
KA () A O B Py A 4 e = B0 + Bl (yi) + B2 (3:)% + 83 (ya)® + B4

P, P.)? BE ; (8], Garv-1isel20-21]
K (@) FIBE (p) (Pi) + B5 (Pid? + B6(Pix)® + B7 (gi) + B8 Panayotoul8l, Gary-Lise
(git)(_}’i:) + 189 (P;‘r) + }910 (Pir) (y;:) + €;

WA OO DB (p) E;= B0+ Bl yiu+ B2 I+ B2 pu Torras-Boycel??], Madhusudan(19!

* E = Environmental degradation, y = per capita income or per capita GDP, T =trade, P =population, G=geography, g=growth rate

of population, p= policy, I= institution ,¢ = time,e= error,= parameter

"HHR-ZFRER—ANEENAE KHEEEHEZEESRTREOEE,. M. AD BB HE AR WA SFR MRS
WEFARENAFHMNESHR BITFAHTEEDRARLEHSEE—TBRFELNT T EKC thB By, AEERE
TOU B R K T ) B0 B -2 B R B 38 P A (B 3, 33 6 8 B T4 3 4 ot SR B M R TR S M SR R B /N . AU B9 8 2 4k BB 88 I b
—HHATHER EATRELUS AL EHR - RFNER, ORER THENTRRBR/Y,

1.3 EKC —@ER

M 1990 FA BT X EKC AR BB BRZAMREMNEN. ATIREFEH BB AL . BERS WA Sk
FERF T H T,

—_—

(O Horvath gy consumption and the environmental Kuznets Curve Debate. Department of Geography, University of Sydney,1997.

@ Michael A M, Michael L. Nieswiadomy sliding along the environmental kuznets Curve : The Case of Biodiversity, Economics Department of
the University of North Texas, 2000.
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1.3.1 24 Grossman-Krueger®, Panayotou', Lopez!**, Jean'*'!;David", Markust®!, Antoniot® 1% M 2 5F 45 ¥ HY
WTRBEKC AL AN EEFEXNER. SV HAME, TR AR EMESHREE, S EBLFEIN
BEREERGMNTUEHRESERE MRS L Ea 0 A REREEARER AEREINEFERENRS U BH
BAAZ, BEZRBEABRXEELSAEAEFHENRL HNENEFFHMNBERSEELFLBNREMERK. MISRYH
HRGERERERE.

1.3.2 Bl #H##H Selden-Song'®, Markus'®,MagnusU A AR EH LR B THEEMRRAIABRE . EHRAHAEHT . R
BHRREMTFENIERELT . EEREAKFET. -FERAESEFSLTLZBA T HAEB A ME IRIEFE, B oo LA R 23
RN ER S AR RBHET.

1.3.3 EE®EE Lopez'®!, Copeland-Taylort®®!, Surit?”!, Roldanb ¥4 M\ H B B E WBH R EKC, 554V 3 iR
AEMEREERENRRABZEBBAMRABR FAXEEARAREEMARTEXRSERBBINEHX — L BIR, B
“IREMEH .

1.3.4 HEFEHELS Antle-Heidebrink!®!, McConnell®®, Rothman'®}, Neha"" 'S A BB EER S . TR TH M A B,
RUBEEWRAKFHEB AMNEBRTEMKERBE TR WA KEFRE XMHFREAT, TREVMUIEREREE L “E
% & (Luxury Goods)”, BIERA T HIRABRER THRAKFTHRARYE., BERAKFER . AT EHIRIAERITFHE
o BlEMANABRNAE A RBME AR ERE,

1.3.5 BEREE HEHEFRBERSUEEKC HER —ZEERTFRERHAMA. Torras-Boyce ™™ R IR R 7 H &4 BUK
NI EAB R AR ARRFE LI ER RN TR B KERASHIERARMN AR A 7 8RB A KT BUOR; M &
BEFHBREER THRERX TR LR

2 ErwREm

HEEKCHAELEYR, TERRAARBLA TLF ARV ER, ARS B NE T KR T E R 88 (H R
MENREEREEEAPERFRERX B, FAETIERR T ERTRE TE.

AARHMXEFRREER ASHERBARESFRREEEE, MAEERIILEEL  EUEB LR TEK
EKC 3B ;ARBBAMNEZNXE. REEFEBRIAFEERIESFEKSFEFEKFHHERYS, RATEENE U E
MERAFIE, AKX ERERHGER THFTA AN FEEST T BRI EEE Y., AR SAN LA T 5B
FEHRARTLHFYNEHR VA RENERIESHA LA RAEFAR FEEZES . BASATEEBERIET ERK
EKC. KB ESHKEBF SO, MEMBEWR AR K ™H 2,  BESREHEY XY,

TL2EHEE L BRI ZRL2E AN CO, HiBERA BB A LA MR, ERSHEE R4 GDP 15 S HE 5 = WM
“GDP B Hl "4 B XI5 e ) S H AL B 7 AT A5 B, TR 7 18 = B ko 54 0 T 9 A U6 0 B 7 2004 4R RS . BB /K 7
2006 SR/ 5 RS 2010 4EH1f5) (M EMNARBRTBEERBEZERDY, SHFWA SO, BAPR . AHRILE. LE.HME R
BT SO, RIAF B S A# GDP 2H U &, MEEBAKEHFE EA QR KFER L0 EEHESTHEL ARG
FEEEKCHHMAY EREFREFERMER L. FREEZRBISRAENAENSELRB T EKC £ 3F H%H
T T ILA B A AT R AN,

3 g

KEEREELAATWAMETA ESAERFAZREL;RIMAERREAAERZIABRERX . BRAMNVRBEERMA
RfEE. FERREF EKCHA . MR EXERHRZRIE, AT LLARRIFLENEZRGHBL.EFN TRERENSBAE W
EXHFEER. ETHARWEANS EKCHRAR GEREELRBER. TRAMETREHATEAFT.

B AKRRARSESARMHEER

EKCHAERBIT B REFRBMESHEAIL N, EXRARF A FESHE T ERE 50— BIEIEITEE
BRILBTESHEBUANE, EEFRXBHE.ZH GDP IABHBRAZRTIEE. ETULRBRERBRG. M1
B WMWK F ARRRERF FHAART BRI B RN BN R MK ER LR EF AT BB R EERA.
HERERH AEE-Z2FKF LEREFEARGESFRAHABEH S IRZAMNNHERX R SR REREFHSHBE N
“H A 22 18 Wl £ (Ecological Kuznets Curve)”, X AN R E SR BERKIERE . ME“ FE- 4 S-2F "MW RERKLE L Mt
B 5T i,

3.2 BEFEESIHTENE

AR ETIELTFABIER AANFEUNNE T AT 20 tHE 0GR KR EEFR RS UBRRBHWER AR

Rty s BEE. M EMERX(FHEONBEEE TR TR WEERLEE FEST Y. 6 AKEZT. HiXE
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B EGHNEMESE LHEREH#TONLE,. TEAEKCHRAFETRLFHROER . TWHEE R . 1997 4 Ekinst®
SAs B RSN RYER  ARKNAREEAARNBE AFRNRBEAMAR KM ITER . SBBAAAROER. oF
REMNULGBGEEBFENZERE . BHX . FHAEZFRITEE B XMERE,
3.3 WMAKFHHEZEN

AREMRGRRANEHEFHNEHEEM THIWHFEHRAKEELE  FARI YA ERES ARFRE BHFERAK
FrohigmMESn, L TFEHRAKFEFTFTHADER RS FEHKEZ LR HAFENBEEEMEL. BRFEXSMERKES
ERXRNGREEBRRXKOTR MEABTEHEATEE HHX —EX, FEZMEAE EWERESE.
3.4 BRIGH

EKCHIRMBH#EBABIEREFOEN D, EKCHRFFERES T HTERFIB. RBKA ER HE B . HES
ERXNHREOER ;BN TFAFT2AZXHXRFE . TENRBN ZEEBE . MR BXF X RO AT W EEEFAHH,
3.5 HARHRE

UHSEAIGLHHEREARARCRABNEREAF2EN - IMASRE LS EEASEFMXRC HEZIER
RIITHBREERD, 2 SHARNHEEERARRE -SSR EF0, 7 EKC SR b 4] 5Bt , 40 a7 R B A 3080 BUE LU
BXFHER ARERLARNEHERYOTARXENERER  VBRHEREFEFN KB NET¥AEE R
ERESHERBMETSRAENXR . HiH# S URHESELSZTLEBHNXR . A BRKBEREN UL . Fh hMEL R E
EXBMNATRYE . ARAVUANEE HEHE ABRE IR EZRELHEEFZNTEBN) UEFER EA+L2EEW
PR HHE.
4 ik

AXESZENREEREXRME X - A LT ERAARALNTIEFRAR G EERNNE SR RS R R E NI IR
TTHRER.SEWMEE, B8, 84T EKC BURFRFEN T EME EH—5 R BT 0 R . EKC B35 M 308 i
AMRNERBEZL TN . EKC FEFGHEHBATRRE . MEEFEHIRER . BUHE O AN 8 7 B M3, 5 7 ik
ABREEE FHERBERAASSEFWHEEERSRBER MR, B/SERE o s FMUBRF A E B EXF EKC 35
R RN ERNEEKCHEFIEANSH,
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