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1. &R

KERLEFETIXI90ELE, B EEHEPEHEOXE
TRHB R LT(B-1). Z 0 RITIE, 19904RICiE &
N7zClean Air ActiEDZEERL, 33/507° 1 75 K OFEIC
& 0 BEEREAELSTERAN AL F B PEHHRICER D #A
TERMZET Hd. 33/50 program (ZX V), 19884EH 5
19954FIZ2NT T B ERIELY fHADEA TI Y, 198841
HET19924EIT1340%, 19956E121355% L BiE % RIS HE
=B E ORISR LTz, 33/50 programD#& T
BIIIBHEOT 0 7T AFHERZEA TN TEBY, £0D
%< 1333/50 programiZ & - TAFE IR RIRME 2 FE Y
B2 L7, RN FWEORNEE R LTz &k~
T W 3. (Zatz and Harbour(1999)”; Khanna and
Damon(1999)”; Gamper-Rabindran(2006)”; Vidovic and
Khanna(2007)*; Sam et al.(2009)>).

RYIRT, KEO(CFEEERIC T BT
19764 D Toxic Substances Control Act(HEWEIRHNENT
IEUEY, ¥4 2BREBORNERIN TE(E-1). R
BOR & U CHEify72 TRI(Toxic Release Inventory; A EWE
PEHBEOHIENY, ZolkdRs RAEE - HiddSms
FEFIE) (EPCRA; Emergency Planning and Community

! Toxic Release Inventory (TR 17 FASHEME L L, ZOHHE
EEFEOB IRV L T, 1988 4ERHET, 1992 FF TIZ 33%,
1995 5 TIZ 50%DHEE Bigd 71 7' F A,

Right to Know Act)25~ 9~ 912, A DI DHEFNZZE S\
TIEHLSNHIEEIN TS, TRIFIE T, £EENT
{EFHEOBEHEIINZ T, BRSO BEFT L
WEOEZNBITE LOHGBIFICHE T 5 2 & 2355
Ty, WEINT—F IIBERET LINBUFRC
LVARESNTVS. 25 LI-aiE b E e B
BE3 2 1EBBAHIE Y, TRIFIESHIDTTHY, AAD
MERIDEFRCIN DHER, BRESIBYUC X DHEE =T 722\ E
ANOHEFNC B 2 s CHRETHD L E X D.

1991 |
1992
1993
1994
1995
1996
1997
1998 |
1999 | |
2000
2001
2002
003
004
005
2006
2007

— R == B E O NEE(EH)

B KERSEEDLHEOTRNE - BB - MR OHRS
(I0fERV |)

? ABISE T TRIBIED BB HNBET —F 2RO L 5 I, Totl
Release Z#HEHE, Total Waste Management %4, Total Transfers Off:site
for Further Waste Management 2@ & L7z,
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-1 KEOCFEWEICEET D8 - HIE
F BREEHAH - HIEE
-Clean Water Act (1948)
(CWA was revised in 1972,1977,1987)
-1985 ~Clean Air Act (1955)
(CAA was revised in 1970,1977,1990)
-Toxic Substances Control Act (1976)

-Emergency  Planning and  Community
Right-to-Know Act (EPCRA) was enacted (1986)
-TRI started (1986)

-EPA establishes the 33/50 Program (1991)
-Expansion of the chemical list raised the number
of chemicals and chemical categories reported to
TRI from 336 to over 600 (1994)

—Facility/industry expansion® (1997)

-EPA held an on-line public dialogue on options for
reducing the burden on the regulated industry
associated with the Toxics Release Inventory (TRI)
program(2003)

- EPA revised the TRI reporting requirements to
reduce burden and promote recycling and treatment
as alternatives to disposal and other releases (2006)

1985-1989

1990-1994

1995-1999

2000-2004

2005-2009

TRIGIE ISR HHIETH Y, 33/50 program
X E R MM L HHEHE T 0 7T A THD. B
2T, INLOOBSRICIE, EA~FHEmE O
HEHOZEE 2 A 2EHERITR0. Ll
RIND, AT — 7 ANE—TRIBIEZE U CREDRE
RESHREL A ZFHIE L, HRmCELG7E LicEr 5
X DFREMEN D BT, HITFHIHCEME ORI LR
{bT 54 LT ¢ 7 E&HE->(Hamilton, 19959 Konar and
Kohen, 19977). X T, FHHLZWEE2 KRBT S ¥
TiE, FHOEEXBEORBEFRMNELTHY, TR
FF&ITBLAR & 72 B(Capelle-Blancard and Laguna, 2010)°. §¢
ST, BEBRIBETHIVRIRIALFELT, #
M EEPEEEERLT D NI A T 4 T H[ER
ICHEECE .

T I T, LEDCFYEOBEHRIC OV THIAT 5.
AH, TEEEZERLTWDEYDEL T, BRERRL
TELOBEEIN T, KEBERRORRIER: E DR
EWEERERLTEY, ZNOORBERECR LTI
SIESTY AT TRIOR % 5# U T % J=(Cango,
2005, =y KA T /A TRIDRE L 1%, fEZefKE e
EOHMIZT7 A NEZ—72 P EREL, AEFWEEZI
D BR< SHUFRERIZZBRESHR TH 0, REAITRE L
TIIHHERRREE RSB N H 5. —FHT, =
RAT71 TRIDFERTE LT 2 RIBYDFAEWR : Bak

3 TRIHIEE iR & 72 BB ORBED LK, ARSNDT—FHFHD
PR

PR X > THERBEEMORAE) BRIV 9 5%,
B EMAE T = Va X MBEL 5.

O LTy RAT Y TREHRICR LT, BhETR
BT D Z LI Lo TRMEHRARZEINL, AF
(L EHEH B OB A ER T A FELE LTI U —F—
Tag gy a U BRRS D, 7 ) —F—FuFra
COREMZFIRE LTY, B 20T s2 &
TRERFMEHARZEHN T2 a7 VA o<, BR
UPA 7 v, AERECTERTELZ L VBREATRO
INEWEDIRET B HERDD. 7V —F—TF gy
¥ a VEBHRIZIET Y RT3 TR L R
BENPUBEL DN, BRMEREDT- DD T 4V H—
SRIFN 2 EMRELR DT =0 T a R MRERTH
2. SIOIAFETROEL - 15 E1T 5 I-0FA
FBADEHIEHD = LD, fEa R F OB
FTE B(Baas, 1995)7. LLRBS2 V—F—Tad
7 a VRRERIZ X o TTRTOIEE 2T 5 =
LIITFRETH Y, HIRFTREZVE RIS bR H 5
72, REEECHMBEZERT 70Ty 4
T TEEE R R G 5 LB B B (Frondel, 2005)™.
- C, HERRUI2 DOXNREH L DT VA THS.
1992 FOHIERY I v MCEIRENZT V=& 21 T
V—F—7aZ sy a OfsERRERRIh kY, 540
TIIRL 7BV 7 M U TEATEROREE & K%
DEETRYHEENTNS.

S

2. BH®

AR TR X 91C, BREFRHRICII % 27 7 a
—TFNHY, ILIZEOEASCHRITERL > TR
S TNDEEX BND. T2 ITKEERFRETH 2008 4
IZHEK LTz, 2005 EEDOKEMREOBREH st H
(Pollution abatement cost and expenditures: PACE)D3£F&ER!5
—ZThY, EEINCHIFEE BIRER, BRER
FHEATRLZERZ28E WS, &2 DEIGERS
L, e R, (L, JEBR, SREREEZR L OERESRM
R CIIBRAAEEIANKREL, —HTHR, Bk
i, BRSO R & O THSTRPEE TIIBIA MRV - &
Borhn. Eilz, BROWRERD &, E#FMEITIX
T RAT L TR =T RO A5 5
FIEDmD, INTHSATIE TY Yo 70 R [HESr
G5 | AT BEAEHEPKEVEMICH S.

LAL7ed s, FEREIZ Ko TRMBHEA L LCHIFS
HCEBEOERECTEEITRZY, BETRICRNT
b, (EFIEEHEE LT WERL 2 5 TROERMNR
FELTWA. o T, ¥REIZL > TEFWEHEHEDH
BEEDILITER L TVAEINT, EEEMEA KX <
BEL QW3 LEXD. ZITAMIZETIE, KEBRE (R
JTEPA)YRIAR LTS TRI 25 R DLW EHE
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BOT—FERAWSZ LT, KERERIC X A (LHE
PEHHEOHRRAS B IERY, RSB, SN, A
PEERZALD EOBERIZ X > TER SN TV B EHA L
WZTHZLEAMETS.

3. TRESWETIL

1 5—4

ST Z19914ED> H200TAEDITEERITH Y, 2T
SRR MW E IR ENS S LR ENEE &
BRGE, S5 TFRT v/ REEEELIT, S -
TF), R - BERSRLEEDAEREL LT, DT
FIRA LT — 22503, SRI05E L & i5Ys S &,
FHUEMEOBHNE, BEE, QHEETHS. FELE
IKIER4 DBureau of Economic Analysis'7>5HH8 L
7z, FHEEWEILKEEPAD R —L_R— I TAREN
TWBTRIOFT— & ZFIR L7,

2 HHETIL

ARFZETIE, 7 (YY) & B CFEEOPEHEE), A
&, BEEEZHAWT, FHFmEIEHERERD 4
DOORETHAZRAL S, —OBIWEYSIETHY, &=
M E ORABRCEHEHEEBEIR: G)2ELT
BRU-IIECTH D, 15YSHIRIE, FE b4 ORERE
WHlT 52 L TTRTHZ 00, AETANELETRE
SRR R RETZ & T, JORAREZ ST B
DHEHORIERE L U THFIRT 5 Z L 03FTREL 72 5.

ZOBOEEY, RGUETHD. Z0EL, it
{LFHE OB E - BEEOFI(TEAMEL: 0)%, F4
BETRUIZIBETHS. RFERT, BETHNETO
RIAIREAEING 5 & THL, T/SMEHEIN4 5
L EREFT AN, BERIZHD D ARBUEAHRIC
X DHIBEHRONREBIE E LTRSS,

=OBOIER, NTETHY, PRHEE TN
HCBRUI-ETHD. ST, BEEOHEIMIEE
TRET2Z 0D, EEEARRENEIRERBONSS %
IR ZRE L QO D0 T 2388 & L ORI
5T ENHKS.

WSBIXAERR(ETH Y, AEICHTENS T4
EEZEESE T E0ERTIBETHS. LLER
b, BEEORGEERZ BTS2 LIIRETHST-
W, AHFFETIE 2000 FEMEIZEHE L LIZE EEic k- T
W5, —MZ, BHEEWEORERIIFMEE L
TRHWBLFIEBRARIKET 57280, EESBICE
BE2T5. 16oTC, AEREOELIHHERL~E
2 BBEOE L U CATERT L RN 5.

ZZC, PHHEE IR & 5 12iFT 5 2 L2k
5.

E=(E/0)X(0/G)X(G/Y) XY )

ZD(AUZ, Logarithmic mean Divisia index (LMDI) % 1#H
L, BREEOECOBERMEEFTS. Ang(2005)9TiZ,
LMDI {37 A LVRBIRT 4 v e —BIDRE & bk
LT, ERGBOMNTE L TEY, BEISRAE LN
Perfect Decomposition 21T 9 Z &L WFIRETdH B Lk~ T\
2.

£2 2005 FEEOKE DGR BREEEYST T DL

[gﬂiﬁﬁ DR RS | %;Z‘%ﬁﬁ”’m -

(Million U.S.$) Q2D VYA v
US$) ALER Bk sy
BEEEAE 4,735,384 20,678 0.44% 52% 17% 8% 22%
B 534,878 1,573 029% 55% 11% 7% 28%
ot 41,149 21 0.54% 63% 7% 9% 21%
AL 162,848 1,796 1.10% 60% 11% 7% 23%
it 476,075 3,746 0.79% 51% 35% 7% 8%
e 604,501 5217 0.86% 53% 16% 8% 24%
qh TS5 200,489 503 025% 43% 16% 10% 32%
IR 114,321 696 0.61% 57% 18% 7% 18%
i 201,836 2291 1.14% 54% 12% 10% 24%
— R 302,204 316 0.10% 34% 16% 11% 39%
B 373932 624 0.17% 54% 9% 10% 2%
Tk ks 687,288 1,319 0.19% 45% 13% 12% 30%

(8 KEEZFEESS,2008 [Pollution abatement costs and expenditures 2005 15% %#FER
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D)=z LMDI ##H32 ERQ)D & 5 ICER MRS S =
LHIEETH 5.

AE = Et — E*!
_ Et Et 1 Et/Ot

" InEt-InEt-1 XIn (Et'1/0t‘ )

Et-gt-1

X
lnEt InEt-1 In

ot/Gt )
ot 1/Gt—

@

Et-gt1

In
lnEt InEt-1

><

Gt/Yt )
Gt-1/yt-1

:)

1o T, BHCFWEIEHEOEILIL, SNBOERDZE
LGS —IE), RSO (DS ZIE), 5451
DOEAUEDFE=IH), AEERE (R DHEIE)DI->DE
RNCHRT 5 2 L NATRETH 5.

Et-E1 1
xIn (2
lnEt—lnEt‘

4. DR
(1) BHEXTLORMHSE

FEHHEEHEOYEHEZ L, LMDIZ K 2 ERS D
ERER-INH U2 HLRSIRT. EOEIIHE BB
%, AOEPEHHEOENE BT 5.

£33, O REIRC R B B E PR
Bll, BMeDERERLIZETHS. R3ILY, O
KR DAFERET T TE0% LA EOPEHEZHIR L TR Y,
R B R BLEEE CII83% &\ ) B\ R A5
BLTW3.

KIZ, FERIZOWTELET S &, [LERaasEET
13, APERZHELISIM O3> DOER D HEHBE B BB L T
WD Z ENGIND. —HT, {LFERRREEEISN D=2
IR ORIENIE TH 5 = L 235, HEHEREZ)
EPFEEL OB L WO RRICZR o, Zhid, TH
BAIEIZ & 2 B E ORAEBDERRS, BRREE TR
ARFOYERIZ L DB OR(LR L2 kY, Bt
THBITBIT B RAT 3 TR R OB,
FIROIIES oo To 2 L SR L LTEZ BN,

-3 19IE2007ED S VFEE DB LR L B LR

PRHEAE  SNTUE RORUE YA ARERAL
== -125.52 -47.79 -48.45 -69.43 40.15
5 -78% -28% -28% -40% 23%
EN -11.80 -3.31 0.65 -13.23 410
75 -70% -20% 4% -78% 24%
&R -10.19 -10.34 1.84 -5.77 4.07
B, -64% -65% 12% -36% 26%
B -3.91 -3.97 0.84 -1.68 0.90
e -83% -85% 18% -36% 19%

() LBEMIEBUERR), TEOBR%)ERT.

WICK R OB L OER %, BEREHNCESR
35. G20 bR508 7T 713 B bnEIG 2R L,
A LTSS 7 3EBEOE R ER LTS, B
LIRS 7 OEFHEDHEHEE LOEIC B 5.

E-2Xk by, (LFRREEEETIE, 1993405 19944E(Z
DNTTC, T5RBAIE & RN & B HEH B~ D& S5
EnKEL, bR EGEEIT - OB T30%DHEHE
BB A AL L OB, AT, SMERALERIZ K B
PRT, BEINIVHLOO, g Ay MCHEEEHN]
BICEBRL TWD Z 0830035, 20014ELIBICHEH B
(ERBPOEEEHERE L TV D DI, AFEEOHENIC A S
M ERERN LR L2 TH D LEZS.

WIZR3D3 5, ThFTF AT 1 v 7 BURAEE T,
BYSSIEIZ L A FRERPREN LD, BROFTVA
UROBETROUGE, FIRT L0 EFEMEOBBE
EEBUT, {LFEIEHEOHBZER Lzt E2 5.
—HT, 19955025 199842 HN T IR ODEANIE
THBE L TWB2S, ZIUIFRE B IR & DEt
L E DFABHNB A RIBITER L T D Z L AR
ELTETLND. Ziud, — ISR X > T
EINDHIEEWERIT, TORAERIUKETH1-0ThH
5. 1995405 1998451, FRURELONROF L & 15
Yl IEOBEBREDSHRR SN TND Z 08005, 20004
DI, 7RYSBAIEITINZ T, RIS 7 &
BEOERNBERVAEI Z LT, BVHEHEN R E
LT3,

H4X v, &RRRELEETIE, FITEYE5IE &SNS
B X - THERIHEFOEPEHESHIR S T 5 2 k
BHLMNE ST, 2T, MRELDIFEDEE
TB5E, BYPHIETIE b o Bl (DY"‘%'

U CHWDIERM BSOS, SN CHEH &
DHR SN TOBEEIEILY 1 208072 L DE&RBILE
IR KD EDD. ZOERITL, BERESEYXR
DOHHEMERL, SBILEY, FAILT AZLDY HA
INTG7 EVMEZ T M T b b,

50—kt - BRI ALEE DO SHHER T,
TBYBhIE & SRR X 2 BTSSR~ DERRAS A X L
—5 T, EEROHENMRCRIMUEEC X 3 H RO

WXV BEHBAIBES R SN TV AEETH 5.
19914ED> 5 19944 T HNT TiE, 15ULBhIE & SMEpaLERiz &
DHBEHRPAE <, PEHEDHIERER S 15%80_ 2 A
LTW5. 29 LIHERBPELNICERIT, ROZAN
Fronhs., —oHIL, BEBETELDITTIRT 4y
IRERBBOFFRZITY THRREDA T INRFTEL
7oA. ZREE, MTHENREE T, (EFWEIRE
BERCEERICAW SN —2ANEL, 25 LA
BOCEEITEEDRN b DIRET A LT, %
NOPEE SN D EFELFEMEDOFE S T 5 Z & 03FlRE
L7257, TRIMNBI D CEE ~DREIEA TN D
ATREEDMEIR T & 5.
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5. #5iR

ABFFETIE, KERUESEIC X 2B RO
DNEYAIER, IR, ANIAER, APERA o &
DERC L > TERSHLTWDINTER L, HEfTo
e ABIFRORRE TRUIET
1 ALFREBGEE T, 1FBHIERY, FRERR, S

ERD3ODOERDBEEC L 0 L E e B DOE R
DERINTNS.

—F T, ©BRRRRGEER O - EHass sk
¥, SNBREOERIC X - U EHEH BN
BEINTNBZEBALNE T, ZOERITIE,
BRECURAOTENIERL, VT AZLDY YA 2
I EHBEZ - BERE T b5,

i, TIRT 4 v - TLEGREEE T, 1BUES
IERNZ X 0 BB H IR S L TR Y, Z ok
RDBGOT YA AOREETROWE, FIAT 5L
FEIFMBIOR: E 2B U T, (bW EHEHED
BB ZER L= 22 5.

BIEE - ABFTEIY, SCHRIEE ORI ER S fhBh & KRt
7B, FERIRFFEE SRR K USRS OBREHRFECRIIZED
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TOXIC CHEMICAL SUBSTANCES MANAGEMENT AND POLLUTION ABATEMENT
COST AND EXPENDITURE IN U.S. MANUFACTURING SECTOR

Hidemichi FUJII and Shunsuke MANAGI

This study focus on the toxic chemical substances management in U.S. manufacturing sector from 1991 to 2007. We apply
Logarithmic Mean Divisia Index to decompose toxic chemical substances emission change into four factors, which are Pollution
Prevention, End-of-Pipe treatment, Transfer for further management, and Production change. We find that chemical manufacturing
sector reduced toxic chemical substances emission amount by pollution prevention, End-of-Pipe treatment, and Transfer for further
management. On the other hand, transfer for further management contributed to reduce toxic chemical substances emission in
fabricated metal and computer and electric machine industry. This is because environmental business market was expanded from
1990’ s and infrastructure for recycling metal and other waste became more efficient. Plastic and rubber industry reduce toxic
chemical substances emission by pollution prevention. It means plastic and rubber industry successes to develop product design and

production process more environmentally.
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