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A. Rees, "Improving Productivity Measurement,” AER Papers and Proceedings, May, 1980.

7) JJAMark and W.H.Waldorf, "Muultifactor Productivity: a new BLS measure,” Monthly Labor Review,
December, 1983, pp.3-15

8) M. Isaque Nadiri, "Some Approaches to the Theory and Measurement of Total Factor Productivity :
A Survey,” Journal of Economic Literature, 1970
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46 BHTAT} YY) P A= FF I
<¥ IV-1> LEXMZX|E(1985~1997)
1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 USC]gp?er
FTETEE R AHRE
H o 14 14 14 1.4 14 1.5 15 1.5 15 1.6 422
A 7= 1.0 1.1 | 1.1 | 11 | 11
<t = 1.6 15 15 15 1.6 1.7 268
QL ~Eg o} 1.8 1.7 2.0 2.1 1.7 332
U&= 1.1 | 1.1 | 1.1 | 1.1 224
= o 1.6 1.7 1.6 1.6 15 310
A = 15 1.6 16 1.6 1.6 1.6 1.6 1.6 15 15 14 323
ASE=100)| 12
Eag i 0.2 0.4 1.2
A RE
Bl £ 0.5 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.6 0.7 177
d = 0.9 1.0 1.0 1.0 0.9
Els = 0.8 0.8 0.8 0.8 0.8 1.0 149
Qo ~Ego} 1.0 1.0 1.0 1.1 1.2 1.1 1.2 1.0 193
a = 0.6 0.5 0.6 0.6 117
= o 0.9 1.0 0.9 0.9 0.8 166
A = 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.8 181
Eau Il 0.6 0.8

oz FHHAS f3 AF RDAES AHHEHE <F V-2>94 BE vtek Ao 4
A 2 RS u HYF RIDAZLE =2 olE A9ty 80 H|usle] & =9
oS BRIt FR&DAA AAstE v E&2A AHE Ho: =29 ol& Aestis BF
=7 WA= v 25 FASAT. 53] SxEg ol A gl 340%7 ] W% s
S HU

EE FHRTY gk AE RDAES 7HA I FAFAE dHEGE AL FE7t e
gt AAEHA = R&DAEFT HHH T }%H—E Hl&o] F7lsta Aup= AL 3AF
A7t B AAY £ FRlEe] ARH SAHGFAI FeEo e ddoz Ats
pIa=

<E IV-2> 2452350 st A5 R&D X &
1980 | 1985 | 1990 | 1995 | 1996 | 1997 | 1998 | 1980 | 1985 | 1990 | 1995 | 1996 | 1997 | 1998
W ulUSD(1991d 71 5) F R&DAZEFTY H &

il = 385.5 | 319.7 | 409.7 | 497.0 | 4283 | 4972 | 5537 | 08 | 05 | 06 | 08 | 07 | 08 | 09
9 B 484 | 710 | 827 | 867 | 93.4 05 | 06 | 06 | 06 | 06
9 ~Ed]o} 24 | 53 | 140 | 244 | 210 | 199 | 216 | 05 [ 09 | 19 | 25 | 22 | 21 | 22
A @ = 290 | 72 | 99 | 209 | 210 | 235 | 233 | 08 | 15 | 14 | 25 | 26 | 23 | 23
= 2 221.0 | 3704 | 439.7 | 471.9 | 494.8 | 468.9 20 | 31 | 35 | 36| 37|37
w2 9 o 131 | 120 | 211 | 209 | 214 | 224 | 246 | 30 | 27 | 32 | 28 | 28 | 29 | 30
9 241 | 244 | 573 | 419 | 415 s | 17| 15| 32| 23| 23 038

Zl&: OECD, OECD Environmental Data, 1999
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A8  BFFA A v G A7
<E IV-3> MAH B%Z oM M 2o M sl
(ch9]: USSH T, %)
1980 1990 1993 1995 1996
T= 1,284,828 2,455,124 2,566,635 3,415,703 3,511,572
] (%) (64.2) (71.7) (70.3) (68.8) (68.2)
;] S 1,419,013 2,573,572 2,539,361 3,383,751 3,511,645
3:1_ (%) (69.4) (72.4) (68.0) (66.9) (66.3)
FAF -134,185 -118,448 27,274 31,952 -73
T= 562,752 799,490 986,091 1,377,819 1,452,728
A (%) (28.1) (23.3) (27.0) (27.7) (28.2)
= 4 466,646 787,716 1,093,773 1,494,725 1,588,141
= (%) (22.8) (22.1) (29.3) (29.6) (30.0)
T4 96,106 11,774 -107,682 -116,906 -135,413
A T 2,001,086 3,425,895 3,649,919 4,967,435 5,149,910
7
] <4 2,045,342 3,556,644 3,733,469 5,058,074 5,296,808

Z+& @ UN, International Trade Statistical Yearbook
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{1

ANxzdEraolAe A= e His HstE durd <GE V-4>004 B nket
Zol, AT A= ARJFFEdH 84%1A 69.9%= <kt #AastHal whd JfEare
7% A4 26.7%= S7Fstdvh. 2y o] Sk A= AAHe] s ny] e 2
S BATAE o] FA Hetal AW T Agste] wE Aow AzE
gy A= Ae Axd FFEolAe AFES 699%% 23E AAFTFEANAY
¥

b
Araro ods] =55 ¢ 5 Utk

ol

<#E IV-4> Mz SF20M M= HEZ2 HFRE Het

(k9] USSWRE, %)

1980 1990 1993 1994 1995 1996
A - - - 4,015,622 4,781,194 4,919,213
(100) (100) (100) (100) (100) (100)
- - - 2,860,548 3,377,061 3,439,930
AR =
(84) (83) (74) (71.2) (70.6) (69.9)
- - - 1034281 1,246,786 1,313,552
M=
(7 (11) (24) (25.8) (26.1) (26.7)

A& UN, International Trade Statistical Yearbook

AxS] F5Eold AARH Arwe] di& AEL wy 1AeA AHus) 98 o
agew Jew oze} 2.

1980 1996

[E47= mAE= O7|E |

<38 IV-2> MzgEF&0M M= =2 HRE
ojRlol= By FAlHoer Zhmo AlA FEEd Axd FeEdAe Aaes dvEa
Al FheHs),

AA FFEolM Zso] AAlstE BT BW, 1996 7Fo® QEgols= 1.1%, A
= 0.7%, =249°] 1.0%, =99 1.6%°lH, Hd3 A& v=e 227t 10.1%, 8.0%, 121%E
AA sk Sty A= AAHow By AA FFEEAAM Y] e 347%°lth 9619 A

< 80 mlas] B A9dint ZAPS Hola unA] S Z2AY SUbeaiTh
FEvete] A AA FFEddAe AHARE2 1980d 09914 96del= 25% 80 tiH|

13) o) FEel FHE TL FUL GEA A AL £ 2§ A2 TeAARgAl) B o=
g 247 B3 AWAoR 2 ASE 1 £AT A Aolars Azl o]tk



50 BFTA ZAE v]HE GF AT

257%°] S7Fe Holil Qth ole = A=) AA FFFoA 2AAst= A& ol
96 el 80w tiwnl 67% F7HES 1T =
A AxdFTrEodAAY FaEs Aoy g ST E] e FAAE Hola

]
Ak WA gEvebs Aol 809 1.4%lA 969 24% = 70%°1 F7FeATH o]
o

ol r}m
riet
o
w2

A e vksh o] M Te Aol oFaHThy] HrkE B FAMAL o] £H 3
3 Q9 AETe] Aedstel wE Aoz Yz

<E IV-5> MASTE MAMZYE STE0M2 Zt=2f F4H|

E 1980 1985 1990 1993 1994 1995 1996
5 7 A 7 o+ 20.8 34.2 36.6 35.2 36.2 353 347
S ~Eg o} 0.9 0.9 12 13 11 12 11
AA | "eE 0.7 0.7 0.8 05 0.7 08 0.7
—;ﬁg] =g o] 0.9 1.0 1.0 0.7 0.8 0.8 1.0
Mol |_=Aa 2.0 16 17 12 15 16 16
. = 9 95 95 12.0 96 103 102 10.1
&
R 6.4 9.2 8.4 99 95 89 8.0
S 109 113 115 12.1 123 118 12.1
= 09 - - 23 23 25 25
E R 417 43.9 419 40.8 32.3 316 306
S ~Eg o} 12 12 15 13 10 11 11
Az pae 0.9 0.9 0.9 0.7 06 0.7 0.7
22wyl 06 06 06 0.4 0.3 03 03
°ﬂ§ 29 @ 19 2.0 19 15 13 13 1.4
= g 13.1 132 145 12.0 95 97 9.2
q o
%%‘T 9 B 111 141 111 125 95 89 80
S 129 119 11.3 122 10.1 96 10.0
3 = 14 - - 2.8 2.2 24 2.4

Fix) @Bl WAE, w2gol, 29, HY, YR, VT TAFUE Wpo &

14

12

10

8 L

6 -

4

2+ 3

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bl

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

------- 2~ Ez|ot pete —..—.w=90 --—-29d
— = o = o] = o =

<3dZ IV-3> MASFZoMe HMFE
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52 #F7A B viHE 9F 47

14.0

12.0
10.0
80 [

6.0 A /A

40 |
2.0 ¥
0.0
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
£

rlon

FZ4 Ol 24|

o — =

s

—— M= =

<@ IV-5> M FAMEAM 2P X[X[E0| XHX[St= HI S

7oA BATAAFELS Low and Yeats(1992)9] A& o] &3t <3 IV-7>eA H&E
npep ol Ha. A, Mgk-dek-ole, MfalE, 771 R ovF7]8stE, Ve #7138k, Tl
B Hlf718t ek, WAbs =2, R, ZIEEtetE, 3, 54 Alx, Fol R #A, Tol Ax
[©)

AME, A2 EdTE 35 AxE 2Fste slow ok

AL

<E IV-7> AN ZES 27/

—

SITCEFHE g AET SITCEFH 3 g AET
251 Hx A A 598 71} 3tehE
322 e QE} o] &t 634 (ol sh)
334 2 &7 635 = A A =
-1 %71_5-_; 641 Lol 4 %~
H] 7] s} sk 642 ol A&
516 718} f718t & 661 AdE S
023 71E} vl 7] g8t & 67 2 7}
524 WA &2 68 v H 24
562 H 8 69 FEAZ
A& Low and Yeats(1992)
AT A SANTAFo] A st HlF2 <FE IV-8>o YeEU ST AlAI TGl 3
ARAAF] AA st v AA T FAdFe] Fo e SANAAFY FEF

hrag gend T

%, FHAZ ASW 1% MFUS

FHHEWH < V-8>oA B vpe} o] AfAE

AT R RS xﬁ]wcﬁl el = 1 oaf



V. #F7A9) ZAYD AFEA 53

Li

1427%% ¥5 AAe] 2 wshs gl
F, AAFAel RFNGATE oo vEs AREE AWEW drin ofghe] ol
Zh e B 2 sk fle e AREY pAA R Avnd, dFNAAES 22X A
A, Mgk gekolgh, fAlE, V18 vf71s s, SAbe A, VR, AWE, v gEol
Hastela aele B Srbetah. 53] V18 shehwe] A 1980ddiH 16799 S7hE
Holom dAMornt W 199610 SHAWIA ] 2 1980l wlell ©.5) 3%
S 7Fsk .
<E IV-8> MAFHM 2AFUUMEL FH H|S
g

SITC 1930 1985 1990 1994 1995 1996

251 0.50 0.44 0.53 0.41 0.57 0.37

322 057 0.72 0.55 0.43 0.42 0.41

334 2.05 405 261 194 174 2.01

515 0.28 0.35 0.38 0.41 0.41 0.44

516 0.13 0.20 0.21 0.22 0.23 0.22

523 0.25 0.24 0.26 0.24 0.23 0.23

524 0.23 0.25 0.15 0.13 0.1 0.1

562 0.45 0.43 0.4 0.36 0.41 0.40

598 0.27 0.53 0.65 0.71 0.71 0.72

634 0.28 0.21 0.28 0.32 0.30 0.29

635 0.16 0.14 0.22 0.27 0.26 0.27

641 1.03 1.16 1.49 1.35 1.56 1.38

642 0.26 0.29 0.39 0.42 0.44 0.44

661 0.24 0.2 0.23 0.22 0.21 0.22

67 2.67 2.90 3.1 2.99 3.16 2.84

68 2.65 1.73 2.01 1.88 217 1.89

69 1.83 1.74 1.96 2.02 2.05 2.03

ol 13.85 15.58 15.42 14.32 14.99 14.27

Z}F&: UN International Trade Statistical Yearbook, Z}‘d &
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B33 AAer B FNAAF] AAANG HAFES FE2] A4 19969 71E
o 31%E AATFL FYPe] WA E 32%= 198090l vl F -9 BT HasrlE 5
Ak Axds] AAA A 2 A& Bolal v

<E IV-9> oM EZEF A2 MAAMTHRE

ER 1980 1985 1990 1994 1995 199
A A7 39 35 35 53 33 31
L 2Ego} 2 2 2
ngs 2 3 2 2
. =29 o] 1 2 1 1
29w 4 3 3 4 3 3
= = 9 12 11 12 10 10 9
9 = 8 8 5 8 5 5
n = 10 9 9 10 9
& = 1 3 2
A A7 = 45 40 37 49 32 32
o xEg o} 2 1 1 1 1 1
e 1 1 1 1 1
. =290 1 1 1 1
29l 3 2 1 1 1
A = g 14 10 11 9 10 9
9 = 8 7 8 8 6 7
n = 16 18 13 14 12 13
& = 1 2 3 6 3 4

RCAA = o= & =7ko] AAFEA A ] T3 F&2] Wstel naste] ofw AEe
AAGFEAGANA ] A& Wtz SAdEt F, RCAAFTE ¢ w7t #3599 Af&o
e 54 e AaEes ved Ao oWl w7ke] RCAAS7F 15 29 AubA el
=9 AFgry I Aol dE FEoMY HAagol § Avs AoR s Aol 44
o &< vlstA =t

o719 AH8E RCA A5 thg 4 (D o §3te] Z4sheluh



221 =74 RCAAF

<EIVN»%LM%&RQ%ﬂ*%ﬂ%mE% SANATELS Autxor 59 7wyt
AFolA ol BA-AE A8t down, 961 1 Eo] oFA =
velgth w7hE 3 NAAE ] RCAATE HH, 1.
1996\ 3o = 152 A3, 299 1980 2304 1996 1.7= #Asdth 281 &=
g2 1980y 1.3914 19961 O.9§ v 1980 1.00141 19961 0.72 #Asts 5 44
Mo AAdoz2E= 1980 1.3914 19961 0.9%2 AU o5 2 ==

go], ~9lule 1996 @A RCAASG 10040 @ANGAEZ e AALIE A1
QAT 5, AR, MTe JHoR AAYe] sikm F & gk ae} v, 5, I
o 79t RCAASE 10t BAW A4S §A433 ok £3 odad was dgshs
g 4 2 AN, wF AL/ ESAAN AAHY F o 2A5S B 5 vk
Seluerel A9E 1980 15914 1990 1.3, 199641 082 A% shetain o] 24d <
Aol Qiek oA AATAN A+AH BAFARGE hE 294 75T Ak,
<E IV-10> SHZAYILH Ze| RCA X% %0l
Ed 1980 1985 1990 1994 1995 1996
R I I By 1.3 1.0 1.0 1.0 1.0 0.9
LEgo} 1.8 1.7 16 1.7 16 15
I 3.2 3.0 3.1 3.6 3.0 2.8
= 2 9 o] 1.6 1.3 16 1.2 1.3 1.2
2 ¢ do 2.3 2.1 2.0 2.5 1.8 1.7
= o 1.3 1.1 1.0 1.0 1.0 09
o = 1.3 0.8 0.6 0.8 0.6 0.6
il = 1.0 0.8 0.8 0.8 0.8 0.7
g &l 15 1.1 1.3 15 0.8 0.8
%
4
35 PPN
T T — T -
25 r
5 |
1.5
L
05 -
0 S

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
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2.2.2 RCAA 4= W3}

AEE RCAX 7 A#E o] &3t AT AES RCAASGT ¥M3E YERH <3 V-11>
I 2o kA @k mpe} o] RCAXF7F 1Rt 2 A9 AA=Ee] i & & qlerz
RCAXlTﬂ 15 2 39 NagEs Auao=2H A A e SAZAYHg | %

A gk

L2Egote] - RCAA 7 1HY & A9 7+ 19801 1076l Al 1996 el = 87/ =
Faskadar, A=+ 1990d TR Ak AS AQetis 108 AL e, =24
o] = 198 OLﬂ 770l A 1990 1994\ 870 = =718 thzE 1995 2 1996 d ol &= 67 A
o 29 we 11dA X &EH oz FAaste] 1996dd = 6712 FASE 59 19809 10
JRell Al 1999 87l = A4St dELS 1980 4700 A 1994 el += 1712 FAastdthr thA
=7 ke 1996\ o= 3700 o] &t} v =& 1980 127H°ﬂ/‘1 1980 ] = $wte) Al st
19954, 19960l = BhA] 972 F7bskadth. -elvhete] 4 $-ol&= 1980 7704 A

N

A} 74 3)
o] 199630 = 270 o2 A Ht} S AEFOLE Xﬂﬂoh:t— AukA o 2 RCAA| 47} 1Rt 2
Aol ME7d Fadta UAT o= SAFAR A% Aolgpr|HuE AN A st
Ao JdFoz AAFE7F wAg mE Aol
<E IV-11> zt=22o| A0 ZH Z RCAX|$ 3}
= 7 RCA > 1
1980 1985 1990 1994 1995 1996
o ~Eg o} 10 11 3 3 7 8
A & = 10 10 7 10 10 10
= 2 9 o 7 7 3 3 6 6
] 11 10 3 3 6 6
= ol 10 10 7 3 3 8
D] B 4 3 2 1 2 3
1] = 12 7 7 3 9 9
5t = 7 4 3 3 4 2

2.3 AN J1ge SHIE &4l

71E9 AEHel Adrt A A Aakn g A5 JtAe FAAAEE oFAT =
Aolgtd Hite]l =42 d4% A4t A= 7GR g L9ES HAaATIHA HE8 S
ARl 7wS NEE AAEBE Frh= Aot}

FATFAT 7199 TEHA Ao o= AR FHI=XE A4, dd AA4EH
A B Au) kel Ao BHEste] AyE ek v oyl e A4 E
S BAe AR FAAAR stolg AASAE FEA A qHE Lot y] A A
ad Ao FAFAAYS Aynr|2 )

A a2 373313748 B3 guagadds ow A EEo] dErtolth o7
of el o8 A EF7F 7hs o}xl‘ﬂ Aol A= Sorsa(1994)e] oJ&f EFHE WAS
g3l 2 sioh, FAHoR AR ES Bes AuEFAgoeRzE SITC BHE 725(F
oAz H HEZAZ VA, 726(A3)] 2 xﬂiﬂﬁl) T28(EFAr 71 A), 736(=<718717]),
T3N(FEFF71A), 741718 2 W), 745718 Bl A7) A 1A 71 7] 2 AZAR]), 749(H]) A 7)
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Zhad FaEe] W VAT FENTS AYEY <G V-12>9A4
= 2" VAR FERlFol 19801 8.2%0lA4 19961
72%%E st mde] A9% 19804 9.8%°l Al 19961 9.5% = oFxt H sty on, 18]
o & FAANSE2 BF VAR FE vTol SR sevete] A= 1980d
1.1%°1 A 1996l = 3.3% = 19801 thH] 200% S 7Fstslvh. T=o e 7|1 AFFE9 H
T2 $BANTFT mESole] B 1%t W2 TS AAYE B a9 vE YHES
6%0°1¢e] Hl&2 At Ut
FaHAA AHEH FAS BF7E 1990l A Fkekth S A= AR
B 1990 4.0%°14 19961 4.3% = F7hstlen f-eluete] A= 1990 9.1%°l A
199611 9.8% = ZF7F3F3d

s 1980 1985 1990 1994 1995 1996

37 7 =« 6.9 6.4 75 74 7.9 8.0

L 2=Ego} 7.2 7.2 10.2 9.2 9.2 9.2

A1 @& = 54 6.0 8.6 6.5 6.9 7.3

e = 2 ¢ 9 1.5 1.1 1.6 14 1.6 19

2~ 9 = 8.2 7.2 8.7 7.8 6.9 7.2

= = d 9.8 8.7 9.7 89 95 9.5

o = 6.3 6.3 7.6 8.2 95 10.0

] = 5.0 4.7 52 5.6 5.8 6.0

Els = 1.1 1.0 1.7 2.6 29 3.3

37 = - - - 4.0 4.3 4.3

L~EgFo} - - - 6.9 6.9 7.1

% = - - - 6.1 6.7 6.6

e = 2 9 o - - - 5.2 5.6 5.7

2~ 9 = - - - 6.5 6.9 7.0

A = o - - - 4.0 4.2 4.1

o = - - - 2.0 2.2 2.6

] = - - - 44 4.6 4.6

Els = - - 9.1 9.8 9.8
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WA 2 Sorsa(1994)e o3 EHE WAl wel AN ATHE AT A
o] RCAM4E 78 4 Itk RCAX47E 1nth 2 Z4$: 440 = Aow % 4 9l
s B4R A9E w2dolne Aoant 19060 A4 BE 18 7 24 9

B QW wse] S BFUPAES RCANFRG BRUNLAFS
1 |FAr el RCAX47h o At whebd Qe %9, v)5e] 4
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<E IV-15> BZ RX|ARe] MAN rE2h 2HAE 9 2HE7ISe
_ 24214 (Q) = (L)
B (9 REd) a2 gzl
1980 1,265,646 14,894,256 47738 312
1981 1,438,739 14,042,644 45,593 308
1982 1,439,991 14,248,388 46,261 308
1983 1,756,145 14,744,496 47,258 312
1984 2,029,590 15,391,500 49,650 310
1985 2,183,815 15,737,434 51,262 307
1986 2,715,026 17,250,880 55,648 310
1987 3,236,955 18,739,616 60,256 311
1988 3,667,777 19,827,736 62,746 316
1989 3,994,718 20,253,000 64,500 314
1990 4,427 120 19,189,717 61,309 313
1991 4.971,797 20,001,696 64,108 312
1992 5,397,866 19,397,664 62,172 312
1993 5,885,863 19,858,800 65,325 304
5 7
A% A a0 BOD(t/) 5 (/)
(W) r]) )
1980 495278 724,881 9,425.03 98,550,000
1981 479,673 807,445 8,630.43 99,645,000
1982 549,074 787,177 8,263.24 100,375,000
1983 588,499 937,374 6,663.44 101,105,000
1984 689,402 1,129,518 7,352.93 102,565,000
1985 750,197 1,232,782 7,653.69 102,565,000
1986 896,216 1,612,266 6,398.82 96,360,000
1987 1,001,884 1,991,363 6,448.09 101,105,000
1988 1,128,058 2,358,024 6,447.36 102,200,000
1989 1,441,235 2,574,338 5,617.35 92,710,000
1990 1,609,468 2,714,715 8,643.93 101,835,000
1991 1,964,710 2,782,966 4512.50 95,265,000
1992 2,420,713 2,978,406 6,432.03 125,925,000
1993 2,776,312 3,135,517 6,761.99 133,225,000

AR B

A&, TRASAA,

=27 A, 45 Wi-As
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<E IV-16> 2t} E =AM X[ &Hd o

A Q/L WK Q/M Q/BODF | Q/A+%
1980 0.085 2.555 1.746 134.286 0.013
1981 0.102 2.999 1.782 166.705 0.014
1982 0.101 2.623 1.828 174.265 0.014
1983 0.119 2.984 1.873 263.549 0.017
1984 0.132 2.944 1.797 276.025 0.020
1985 0.139 2911 1.771 285.329 0.021
1986 0.157 3.029 1.684 424.301 0.028
1987 0.173 3.231 1.625 502.002 0.032
1988 0.185 3.251 1.555 568.880 0.036
1989 0.197 2.772 1.552 711.139 0.043
1990 0.231 2.751 1.631 512.165 0.043
1991 0.249 2531 1.787 1101.784 0.052
1992 0.278 2.230 1.812 839.217 0.043
1993 0.296 2.120 1.877 870.434 0.044
<3 IV-16>9] yERd fElvet Bz A A e dd e AAdS 19809 S 10082 &
B4 g estg o Batstel 1 A8 AWy <39 N-7>% oA Ad R
uhel o] WA AL BODZIEOR RS W A% 2 FAL By Low s
o wolglom W EwiAR sZom nw gode] wa o8e i de And
=35 gARA Fe] Aol BAYE Betel gF gad Aow
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olHF T g skl ¥ whel o] I Al FREA " <& 5,
mEALAE e B, mEFEdel Mt A E = Aol oyt AEFYe M FFS
WA Ay, aEs old AAdE FAEY] A s B et Agd Ae Sl
ekt ool By 83 Aotk

ol f-Elutel Bz - AANYGY] TN YFES FTAA Wl A8t Arteta
b gk E4 71702 1980~1993d o' sk vjEA o R AidgE A TFEAEA, A
oA, g 472 TERASAA, , TE7HeA, B TAARE, & ol &t T

<E IV-17> 2 BE RN S48 MEET HRAYNNNTE
o - FasA ERRTRY RS R
- i W 8kE(L) 1 35}H8(K) 1 8} (M)
1981 0.181 0.182 0.125 0.130
1982 (0.019) (0.012) 0.002 (0.006)
1983 0.157 0.167 0.192 0.195
1984 0.089 0.106 0.138 0.135
1985 0.044 0.053 0.070 0.068
1986 0.112 0.137 0.206 0.204
1987 0.085 0.104 0.166 0.166
1988 0.057 0.077 0.117 0.114
1989 0.037 0.068 0.081 0.060
1990 0.132 0.147 0.099 0.091
1991 0.058 0.082 0.114 0.093
1992 0.076 0.107 0.076 0.058
1993 0.046 0.068 0.081 0.070
goR, edRANES HEERA AMW AN zaACl 94 Y4 =42 9
AAE 38 Y SAYAS ol gsteln Bk ol% BANAE o GguEEA WAt
Ao A7t Fasiolor s, SRl AE obHe AR Aejolth o)/ & F5E
(1996)°] -evhel @7 24Ul RN BRG] 2ARAAANSAE L ol §ate] 77

2) ARAATANA ARaEe ARARE Edo] 1E B EF ZH0] v§ ol
BrEe ZYstd oA BAS AAHA FA} Ak ol2HA #A
HIE A (Vintage)d] o] 4291 AES Falel 73 ARFo] B T oS AL
AR AL ABAEF] ZR7)F, ARG o]FF, dIIAN BAW TA Folth B Ayt v
520199609 A2E o $3H9rh

3 BT TAA AGe MY 28 A3 34 PR B2

1) ARRel Ao BATFAESO BE Ta) HALS F4e7) AaAE o] 4eln AP RE B4
kol B3 AANAY mEo aTat Y AAAEAGANAN olAF A wE AR e
Po] obich mepy trre] A 7t agle BANN F2F BA} HE FARS S AFEe] W
AANA A7ot AR B AANAe] Aol YoINE A%, 53] BODI 7 23 FA

Zgol Har glo] ofol thd FAAAAT7E AAEI AT
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AAH A E Assrgot BODFA S F4e opth ela v
A4ako] BODE HANAE $1452 /DS, ool we FAE AL

FAbsh

%
J ARt

[e)
o
3
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o
JES

e lo

<E IV-18> 2|2t = M X[ &t e

oo FgAe A M A 238 olgatun.

StA4T

[

| &= 7HR] 2F

o] = 2k} A AT &4 vl s 2k= 7HA] TN & FAE A
T (<) (2H:¢) (Sg) H3HE (%)
1981 1,438,739 764,737,644 0.053 0.179
1982 1,439,991 820,030,749 0.057 -0.022
1983 1,756,145 703,279,198 0.040 0171
1984 2,029,590 813,344,578 0.040 0.089
1985 2,183,815 918,774,906 0.042 0.042
1986 2,715,026 732,895,001 0.027 0.124
1987 3,236,955 682,257,595 0.021 0.090
1988 3,667,777 605,007,348 0.016 0.061
1989 3,994,718 531,403,108 0.013 0.040
1990 4,427,120 897,914,161 0.020 0.125
1991 4971,797 521,197,017 0.010 0.067
1992 5,397,866 786,767,582 0.015 0.073
1993 5,885,863 860,473,418 0.015 0.046
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1970<100

8 8 8 8 8 8 8

90 1 2 73 74 75 7 77 B M & 81 & &8 4 & & & B H DN

------- Q/capital ————Q/labour —-—-—-Q/energy
—— Q/materials = = = = Q/air enissions Q/water emissions
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Luken(1990) ©]<®]o] Smith & Desvouges(1986), Smith et al.(1984), Gramrich(1997)9]
L o dutdo® Lukend A77F 7Hd diEAQ Ao s Hrpda gl
Luken®] A¥+= 459 A9 A, 27154, MAQE, 1 v 7gaclse Aol&
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Ag AEetolol @t o]F T WAOT WRIE Frh4 wers duaianh 2 A wAs
o el go] 2uha 1gel Aolw, T WAL v sl go] GDPOﬂ Wl g W
Holt}, ol @ F WA We Az, PN, delm o)g) AFAE <E NV-19>3 2

.

<E IV-19> o|= E= -FMX|MHolMof AlZTIRIMED etA o otE vl

a4 ms] 71 GDPH ¥ 33 7}
H= = = 33 7} SE (%) 3] 3)) 7} %] SE (%)

1970 68,927 4,942 7.7 3,128 4.8
1971 66,920 4,420 7.1 2,878 45
1972 71,226 4,304 6.4 2,946 4.3
1973 77,739 3,695 5.0 2,660 35
1974 91,295 3,427 39 2,452 2.8
1975 83,222 2,699 34 1,915 2.4
1976 90,617 2,641 3.0 1,967 2.2
1977 91,704 2,633 3.0 2,049 2.3
1978 92,938 2,502 2.8 2,041 2.2
1979 97,680 2,484 2.6 2,078 2.2
1980 99,600 2,458 25 2,045 2.1
1981 99,711 2,100 2.2 1,778 1.8
1982 93,437 2,105 2.3 1,743 1.9
1983 95,521 2,058 2.2 1,771 1.9
1984 103,032 2,378 2.4 2,173 2.2
1985 98,405 2,228 2.3 2,100 2.2
1986 101,002 2,222 2.2 2,156 2.2
1987 109,739 2,159 2.0 2,159 2.0
1988 118,820 2,054 1.8 2,134 1.8
1989 121,867 2,008 1.7 2,140 1.8
1990 116,356 2,108 1.8 2,274 2.0

25 Repetto(1996)
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M & Xl*]OPﬂEﬂ A8 %74% Bep H& VOCERS d#3 Az #HdEs) 39
= Clean Air Act Ao -3}

13]/d A Q1 Aoltt, olelgh Ateld = 47

= N

Al = &A= 7]Aﬁ*]°1] ?l JAAEBE whEo] ¥l £ Q= S YUede v
H, 7l=gild dig A dvbA HUtE AEetA = ¥t

3t Al eF R&DEl &3k 7]E9] B Ae A ES HAA7I7] Yt (e wEwS
daA717]1 flste]) 71gel= R&Doll o QIAIE B7F EAgitt=t 245 £ AAldg o= o
ATET dFT AH At B T R&Del o] AAE B Sl A Aol Al 7= 4lo]
A ThsAdol =5e WAT w3 A tAe] A8 R&D S7tel thgk QJIAE H Afo]
of #AVF Ath= AS A A% AJk. d A, Oates, Palmer and Portney(1993)& <+
AR ANGANA BAAETFTY AFS 7ol B 284 A 7es AYHIFESE st
JAEBE F7HA = A& Bt 9 Schmalensee (1994)= 374+t 7F ZstE 45 3
BatAlel WE R&DAEE 71 ZojAINt o] SVl olas HE F e UE AT =Y
o vl & A & 7hs/do]l Bohal FAst T B McCain(1978)2 I 1Al 7192 L a3 5H
Xl &8 TV HAIVIES Bo A5 & 74°]E}L Ao] o’gH Bty g&%<2l
LA =S AP AY 7S st
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2 Lanjouw and
Mody(1993)2] <doltt. o] Aol A Lanjouw and Mody& 3

A 53 e o
A1 dolHE AMEstHA SR Boll A A 7] o g Tt dFS %@.5}3}.
Lanjouw and Mody: $74H| &2 S7i= 19 &2 2d AR 2e 34 7])&E9 53
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olgtoll A o] g A2t R&Dol &3 AFE Elvete] A&ste] ) AxLS o
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BATAL FEsh o] me AxYe) A& Aole] WA AAurR Bk FAR
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Palmer, 1996, p.7). A& o2 34212 ofge} o] 717 gty

Ayg] 2.1 (R&D)x a; + [f(value added); + iz (Government R&D);

+ [13 (PACE)itfl ...................................................... (1)
Ayg] 22 (R&D)y = a; + Bi(value added)y + [z (PACE)it-1..e........ (2)
A7AM, i Ak,
t AE,
R&D: 7} 4t

F el R&D A& 9,
FIP7EA 2 Akl el F-7E7RA] o
ANAE RD: 7 e ZHAZE R&D A&,
PACE: 7} 41}l9] @ AA# &)
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PACEﬂ 37 Frxiu A
BHAZ L E9S FaAd S
3 AR R&DAFo] AFYH
o] AT,

EAxog Fojx Sgwao AAASEES Aurw, Aygge 19 A4¢ F
0.029024, AH-AZ% R&DE 8921290, PACEE 1.097902, Alutg]le 29 AL HA7bx&=
0.044916, PACE+= 2.101242% R&DE F7MAA 7lsdas Z3A17]17] fdiA=

RDE Holt 2ol 7HY Ad49e & 5 9

Alue] Q1 Aue] Q2
F-7F7HA] 0.029024 (7.811) 0.044916 (12.812)
45 R&D 8.921290 (7.816) -
PACE 1.097902 (3.694) 2.101242 (6.953)
Fzk 120.384 97.483
Adjusted R-squared 0.8999 0.8728
F() gl

Aol Azt BAaste] A W@ YL MALAS WA TAY



]

=5

7]04
o] 7
]

-

T

n} ] u}
doz A W
Lﬂ“

37
i
A7 FY
—70]] -
]3]
a}
o] 2w m gt

72

W
ATWLW,Mﬂ
%oud«ﬂro._ﬂlﬂ
J_ﬁl._ ]].IO
= A o o of
W?ﬂ%f%%iﬂuﬁoﬁ
) . == 0
mHﬂoimMoiu 7V,_f a_.Jlma
utiﬁo ﬂ#ﬁod«Won.moVEo_uE
= oﬁ}ﬂﬂyxo }ﬁﬂlﬂa i
axﬂaywbmnamo@ﬂ S E o
- _x7 — e il
éﬂﬂ%fﬂruw_.7ﬁomﬂ$ﬁ,manm_.ﬂ%8é Mo
o < H ﬁooﬁo@a MOH i = " v
omld T B ﬂ%ﬂ@ﬂﬂl T T a2
]M ,l‘l‘_‘Aluﬂ_.._ﬂo,u,NL ]AﬂnO;OJ- Uﬁ JUL.
ADOHLEWM@ o zTﬁ,.&WruﬂzEQ]Tx X T ﬂHZo
%%ﬂﬁo.udrgﬁﬂ ,ﬁ%ﬂﬁ?mﬁmﬁo%ﬂ %ao ﬁp& W
EHlL%E moacﬁwn}%%cduvgo R %o EoSE
AEWHCATATﬂ‘ﬁ@.ﬂﬂcﬂu7ﬁouR0Mot %o = % ﬁnﬂw&ul
m;wﬁwﬁm%wgf:w.miﬁjf 2 < o aé__mi%f ©
i ol _ il = G 53 0 ) —_
Rogﬂﬂuw_,ml Wmoqmplmﬂ%7ﬁomﬂmwﬂ%_mlv ﬁﬂo_m m@_ﬁﬁ Jm_uoﬂL&mﬂom Eaﬂl_/dﬂ}
401 o g oy ﬂﬂfJ 1%}05 S ) m T 5 b % ﬂlﬂovw
ﬁ_u J]Eumllﬂ W) o,.]OﬁTuuL N T SN - N #10% —
w T o X O@Aﬂayﬂﬂﬁoﬂzo% o W L .Ha@ﬁ :ﬂﬁlx
EE __OM ﬁO X ,UI \NH 7L #\L. o X ﬂm ) o \_Ll \q i o X — = _I—H
ovﬂAEﬂJ L]ﬁ%tgqaﬁzmﬂ1A o N o ﬂora o% @ﬁq%ﬁo
= hALWﬂéE Np Eoﬂqu — T D do ]nno#omeon ﬂﬁo@a]
Ea_/uﬂe_u ﬁ@iﬂm& oTLoTAnW@l7 w3, XM Hun_rmguoﬂmc Eﬂﬁxﬂ,_
tzmﬂefmmﬁoﬂﬁ}ﬂﬁowg wuﬁo7¢.o w - w o E AR o g
ﬂ_Als.LLu,I ﬂ._,l_lﬂmmlﬂoﬂ NLaHL ‘Iﬂ‘lT_ @_HA..# ,ITLdIOTﬂLIO ,Oldﬂ:LR;oL
_14_ou],_{oﬂ ~ G ﬂr.ﬂgﬁﬁomﬂm.xi m‘_ﬂE Mu& wr%ﬂnunﬂ,ﬂﬁ. lemc T
ﬁlﬁm%oeaw%%k?ﬂﬂﬂz _ﬂ%a‘&mm & &_? O "o %Vﬂﬂ,%
4W]4 ﬁoxﬂooﬂmbﬁ.ﬂu WQLR} T o ﬁoL:.E ;_ﬁzuzeu'
:o;m:f A%%s T Sd > T 7 B & yo;_ﬂga wH TR
ﬂcgﬂmquﬂ;wh%mﬂr;)m%wﬂy 5o pE R T o o wamﬂﬁo
ﬂ%1xmﬁ 2T EE G o , SNl X ur,ﬁl@ }aﬂ@ﬂ
EXLM@%UM«%ﬁgﬂamwgzurwréﬂ Mu% Pﬂ ouﬂe_zjwé _%ﬂ@%ﬂe
Lll ) "Iy fite) 0 ]t
%ﬁ@%«%%&wwgw@jMﬁ@%ﬁ i WT fmgmww %Mﬂpq
Q@%LmMﬂ%olﬂi iR i3 y 2 <3 qaﬂ@m@ LT
M) Y,ﬂJt?oTQ%}oﬂr < ol g E% wvaalvxd ﬁmm?@}
iHH%d% U}_dzg 7L_m%%z§ﬂ muo 2 U A = 7m¢ DAQM@
zlyqngl_vmﬂ; Eﬁoag hE e o T o mfprﬂeg 3 o )
<z ® 2 W g I i 5 2 woi>v*o Rgﬂg
= iwhhuﬁovlﬂoﬁ o]ﬂﬂﬂ g =r - - = o g0 T T
— 1:1_ — 0 OT_ file} ﬁ 3 . O# w.c o) e ﬁl \NH —_— ‘Nn X _:TI m \m_ﬂ X OM X
ou1_|7.m€|]]o€ut oluuLwﬂo_uE;o n_uw.wrx EL oyl ]me_t ]EJHJ%
T W Tow! N a:&wrcﬁ zzuva ﬂﬂ.ﬁoé
EE_HEHE*OQ 1urmég1rgxqrﬂﬁo G SEE X =
.A;oﬂom_/u Endﬂo,,m,.r Lm;oﬁl‘mﬂ%] \}./\OT:LH.m;o L,_mﬁﬁa]
#Mﬂ X Eu_ o — AO ‘Nﬂ ~ ol 3 ‘_ﬂy_ 07 EO ‘Ul — n < mﬂ ﬁo ﬂo 0
ﬁo¢e JXIV - :;,_.&_;ME : - m_ﬁoﬂl._it
nna_.Ldl ,Azo —_— . T izx —~ 7 ﬂéi%..
7H%L§r£ﬂ 0_4%727 Do oxwuga Hﬂrﬂr
zmxoﬂaﬁ H@% NN ovﬂ«%% R ﬂq%%
< ﬂza] Wﬁod m mﬂﬂiowﬂoﬁ_.,_uaﬂ 1r1r20_1r1r
Qﬂn%wil;ofx; muﬁ%wlﬁﬂmﬁmo%jwm
.g_qutwﬂwq@uamvomoﬂmaMooomﬁ.g
Elﬁrbﬁéﬁvﬂa 1 ﬁk_/ﬂo%og o
o%t%%&ﬂaﬁ<a«ﬁo%ﬁouﬁs_E_oe
AF ﬁﬂqw_ﬁwﬁ,—o oT#oixd.AHfMMxmu
ﬁhca,azfﬁn,wﬁooﬂll]rﬂzoozgt%
X —_— - A;ol]]]A
y,OIEL,ﬁO ‘mW,IHE,AEﬂLI_AO%EE
oo M o ) T = ™ X o=
iy G }mﬂurm7i uoﬁ
imﬂmﬂ]%ﬂmﬂnwo%%
ﬂLeulM_/@d'.%%ﬂL
a.@74 T o o
W%W%Hﬂx
al ECMQ
ﬁ%&ﬁﬁo
G
7



B

T
;OL

)

el

)

el

%

=
T

1

71 Zdstel wet 2

= 7147 A el RCAA

S

ol A 2]

I8

=]
R

o)
H

g %
| wrob #4374 3t Aze A

S

O~ =
T=
}1\_]_

=

o

F&ET AARHoR A

el
B
N

Ho
)

5

o

o
T

=

=
=

RCAAFEYE A

)

Aol

J o

]
ZS|

= B

-

R

A

3

571 )

S

34

5

=
=

A
=3

T

ko)
il

a}

et} Mo &

ol FAqtAlet AAANZE A5 ol

71 A

atof S A7t

S

o7

e

=

A

s

ol BAFASE Y

H2)

fite)

il

g ubetel

-

L

At o

o

F

o i

=

=

o Aolhel A mEe] e o
TR

-

R

LA AHA
o & o] %= #)| o] A (eco-innovation) 2] 7]

U % et

o
-+

oyl

Nr

S
&

stof 2 271 A

S

ol ]

=

R

s o

o

o,

[



4 BFFA FAG viHE 9F 47

V. A4 2452 g 8RR P

Jom A7/NE A F BAW ARG 9 BAFAT AT e @A et
Aamar opet AAHL FAlelth 53 fdolt vF 5 AQATANAE AT @ ATe
FARES WROT BAFAZ BN D 0|2 FAFAG AAAIE WFOR Yolrha
otk SEete] AgolE, edow A% DAL 2HE AN AT TRl nrh AA
@ B4e avels AN FUEY a7t AMelAR Q7] Mol AgHFoR A 947
odde] U@ AL AdHow Fahd Zol

ata AATFAL L Gdel FaE viss A
YPAAE (25D faslolor ok AU Nz F
= 7

- 317k B EA
A

ofof & Zolt}.
A e 71Ee] ARA dAAE AAA ATyt AERAEATE T&

o]-§3to] Hest AL WA A Fht
FATA e SAstedH AHA AL ARG ARl aabHoly AHFo JHdE
o Kl

oJmAsE @A FAt AdAtE FAH AN AxE D 294

=3
FAR/ARAE @ LdlEs Y F A M EBE ZA FHE frEdtE BEa A
=, @ Hrh vjgaEatAel galAActe] ke wzke] fshs MER TaEddd A
el G494 Fol Ak

AeRF RS @A dA Aol A5 83 gl AT stRA sl
AAH R fFEEE et o5 AWHo R e AGAAFHE dH . 7]
AFolM = AnSeR f4ads & 5 A FA942 /M & A3 AFFAAE 2o 4
< FAAHIS NS oR AN BHE VAL 5 vk AolA v dFor wA
S W otk

SA AFE H ThA e BAGA A A AgEa neso] Adsjol aaE
Bhd o low] @atAlg el we A e 41 w9l Bu FHA Al AEEoof
ok ey @A ARGl Aol fH o] glojok Atk 5 AN, V14, iwlEe] #ejst
= FE AR 7ol dA S ok ATk VadE, AAH 3, w5 g4sE d o2
TAR T EivEre] Al st gtAlgEe]l Aei Aok shul olH g qrAl e oA A o] of
oF @t F71AQ] A8 % tAleEE FHstn W A GtAls AR A A7)
= she APAR stedw APAEHE ste] dinle o9l ARbS dlEsks Zlo] Aasit

W19, 53 $ES F2 shE 99 ZE AANGANA Hobdr] 9% FARE 2]
A FAH BFFAL Fopl A&HA AT ek Sk Gl oF ww
AR AATAZ A7) Aol W AATFES setala 2o B oot whas)



13} 2}
oi]—otq] 7:”7}_
O]}I\l_il_

WoE ok W
wamﬁﬂo}rzoﬂoﬂ
mﬂx}omm_nﬁﬂﬁe
%W;.ﬂndéhmﬂ W 1r
g.%,%_ 5 o SO BT
?ﬁﬂﬂﬂoﬂLHabtﬂaTMﬁ oW%uT%ﬂuE.P
= ﬁoe# MM]JU.Wq 7ﬂ_Uﬂ_y yn_rm?_or
5 ° X ol ]e o) o T zn X L J) A
ﬂ%;nyu@gjx. }xiﬂr_a llaééi?uij
Ho T Y = Fo i X o T oD N W = %0 ~ ol W i
— r o~ e o T = No T A T T o — — ol N
= o "2 o o o e w2 T & B X o= o
o od.du};_éxoye ﬂ]1wﬂﬂ]me w0 T PR
b M}Le morﬂﬂ el 5o 3 =~ o X R T
no T * g - | A ) T
s €7um1w]§ﬂﬂ7ooTQX% etﬂﬂu ~ leﬁulmbﬂ [
,A]Hmﬂi}r xﬂﬂ%Lo HgamOﬂrme e o — ]dLOﬁn__/u
- = 0 odu B o K KO 0o 2 o= o my gy ~ ® BN o] S ok m)
T B < o o T X g R o X I AT do 2 R 1]5.ﬂ% 4o
zu%ﬂﬁomahmomuﬁo% %Egﬂawﬁﬁﬂﬁz Ho X = ﬁ.wmw_/mﬂoaﬁﬂ
— [ —_ ) ;A7 ~ j— ]_ %) —
qmw%wg@a7w%w@&ﬁagm@@;ﬂ > ﬂw%&ﬂ%w@
AAHA OEMMMﬂnﬁmaJuoWwﬂgmmﬁEﬁ Gl %ﬂe_ﬂr@@_f &
oWﬂooﬂﬂlﬂﬁoozﬂzlixﬂﬁmﬂuoﬂﬂWﬂﬁraTﬂ T iﬂumﬂﬁlﬁﬂwwfo@
AT%HWM@L%N%VOEﬂoéﬂcaﬂoMu%.ﬂowo =0 ogﬁoﬂmﬂ%]ﬂ%ﬁﬁ
up a X m%équ Eod.ﬂﬂorﬂﬂl i © X o N 2 o ®
e F oY R g o By LA T % o B T K
. op aaag_47$@;mf %}%a%% x Jﬂﬂ_m@@ﬂ%
ﬂ%dl.z]tic,ﬁﬂ‘_dvdumﬂﬂomaﬂﬂﬂ_. LEﬂﬁm_ﬂ/l T E Xﬂ!%ﬂ.ﬂﬁmm T
mM7§ovﬁo glﬂ%]%ﬂ.ﬁ%oﬂmﬁ »oR i ﬁﬂoﬂﬂ
S °T e = ) T~ BT R T
e = ° I ’ = e i IR 5 I m
wﬂmﬂ_s @%é?%ﬂ%%%ﬂ@?i_im .aa@ g ﬂﬂﬂﬁoWWéﬁ
= o T .0 = ok — ]]o —_ T _ 2 o
2 ) %ﬂr%mﬁyéwuﬁéﬂxmﬂmxﬁﬁw ol ﬂmﬁ%kdge%_/
< JJ Lm ~o o N T~ X o O of 0 T ny - T = X X 0 = s o
Lo < 7@%; T }mqqdﬂbflﬁ i o llé. T
gy 0 X 3 SIS LT E o . LxOﬁa%l}
hoﬁﬁo%ﬂ%%mlolog = ﬂﬁ%aqi o T o L
o 20 @M = = % oF A oi]q_&,_ o T No ﬂulho ~ o < <
n_rm‘_t ) %]orﬂ o_/]Ll X e = ~ ]]A_v Fip s
it aToﬁaoW o._omuj.ﬁ n_x_#oz]tﬂwm,mu%_i xOﬂm‘_t i JﬂoﬂmM Eﬂoaﬂ@
= o J%%A%yw%lm%}ﬂ% £l Ny ﬂﬁﬁohé
N ) ],_Ev K s W o= T oT W~ T = o N o ) ~+ ol s T =
e ~ = B o B il oK (Mo T = B To ol _® % <0
et i X ol of o - A e ojy = o o o ol — 70 = oF 5 < o
o m _ T T ajo = X fut o KO = ol Ly _~ ~ W %0 Ay 1rL o B of o oy Mv 0
@u%gﬁo4av%E;}Lowww@z WA ﬁwngajfﬂ 2 5
= W N X : BN il vl l\oe} ~
mwa M &o OC ‘_ﬂw‘_ ‘%_ Of M L._Uv 5o ‘E = il o X ,ﬁ.e o o Hfﬁe T o) m_._ X . P o E Aﬂc
== X W ° W< " Woge X o K = OF & do IR ey
M@ JH = ho WL o MArH ") ﬂwo RO ,W_I T 3 < " o#e N &Ko ﬂ RO o o ,AIUM AT O 0O m_wﬁ O.ﬁ = M_#.o NORD
s ﬁo%% HLWM7L t..*_u.ﬁllc?;ﬁo oy ﬂ*wm_,wzfﬂﬁm\.mlﬂqﬂ&‘lro#e EE]WWME%]AO aL,_I_,_AI
o) ‘;L 1” Mﬂ‘UI = ﬂ; ‘_ﬂw‘_ ~ JD oF E_H ~ ﬂmE \Ll‘hﬂ._ = o ﬂo el J_,A|1_|o N _§L ,WI ,‘lﬁh\mﬂﬂn
D) M E nEE pr = w I o
H o NN o ~ ™ % of —_ X =r = s it ¥
T P N B Mo Y ol Ml 5 mw.ﬂ o %o A T T T ) N
N B Caalb i J;%ﬂ%duo_xmﬂzvum»l:.ﬁ o lo
5Ky o G TR B W o L
e RV sggﬂqql%
ALO_JMﬂﬁo 47u|_£o zﬂzE
ol o#&ruuﬂﬂiﬁﬂﬁj —
el ~olliaie W OW 0 oy °
;o T o T 7o N ™
ﬁ E.Mfrgo N
\_;Om‘k,ulﬂ,%
O_IO_JHH
)A

9 %

=

A

=

e

o o

=

3 oF

%Xﬂ:ﬁ__%‘

o

3]

Al
25

.t
JuEAN SHT=E
& 2

o1} U]z

Aol 4 %
]7&

HE]—O] %%@OE

ow FAA o

4 o]Qlo] =

4 T



)

A7 E G vl A

76

23!
el

H] A F

~
Z.E

T

53] 1990t ]

to 3= o skt

)

at7] €

RLRSIEE I

4]

olo

o

Z}
A

&3tz Al

2}
2}

o=

o

7} 7}

7 1y

s
o

o
N

|

=
[e]

71, 4, H71E

op

= =4

5

3 oF

13
=

IR

guber AAle wAs

aL -

2 AR BE BNaSsE Fa4u A e

o]
2R

L7 AA 2

ki3

7Hdel

%
o st FHel 7]

<

=
<]

zA} 2

o AHFH

=
|

DR EERE

b 5] 87

I3
pud

dol o

T = =
T T8 LAz

, W71, =

2 AFdE7tel o

)

=
T2

7}

=
[}

Fel B3t e

o

e

ﬁo
B
Mo

3 7oA suow

=2
=

A

[e)
o

shA A=

BEEE!

z 24

==

T

=

—

9] 875t ol

o Fo yge
ahel ok

X
0

4

%)

G
!
ﬁo
B
o

00

gt

af oF

2 ds

40

b WA, o] S Al Astel A

S
pul

H71 Bk

33

o] FFAETILRE o

1, = A7t

9 F8 990w

2 s ol A AY

e

ok

ol g wrh JlEe] FABA A

Fa EA AL

%

bl A1 g stel oA 7}

WTOA A&

-
R

A

488
o F%

“

g oqtAg A o ool wel S Ay

=gl o

o AAb}

ST
™

S

A
L

hs

3 =

3+
o}

A A ] HAA 2R 739

X

st 4w

¥

pul

g o] & A €]

o] &

2 AUz F8

7] 3

=N

7b AR EH ol

oA Hup vt HlEom

4

-
5%

}1\_}__

A

o}

b

}‘\l_

ko

of wet A

i3

-
[

& A71e A&7}

ks
pal

1o} o)

CEES AR D

teow, A&bs



TxAow AT T BATFAN o

]
al?
ﬁo
o

o

JJo

N
4r

o

B

ol

oy
<

G
)
0

s
B

R

o))

l
o
ol

7

e
.Z-_ r

55 E7)gel ol g%

2=

i

A4 A8t ol el

Rius

4

(Industry- Government Partnerships)A}

1§55

= n

kel doA drjHow
WEAAd e A4 s

=
[e)

247}

A A

s

F7

Al el

=
[}

ol
=

2=

el

Jlo

W

)

‘_ﬂo
W

<

A

o]

+7]

s,

i of

S

tek =, 0

o
o
ma

EHE B el

'
=

;onm
olo

].

—_
o

2
;ﬁ
do

1|

~
o

|
iy

—_
o

ﬂo
B

il

A

il

oF

ol w7 A%

.

A AL}l of

B
of

she

Aol A 2HA]

ﬁo

—_

%U

63:

N

w

o

3

= FAl

EENE

“

3 Ago we

d AL o)

)
o

%

0%

|

—_—
o

oo

3. #tdsoce| FA ol

of Ml goz clNse] gk tebrit clxe] ol s}

= 84A=

A= 7HA

SERINE P

Aol Aol 7134

wn )
o A% 19709 ¥ Aol Flst

<

To
oF

29}

t Al

=
=

AatAlek 7149

2

o

Ny
I
EE
I~

;QL
o)
N

X

0

)

pr

W AT F, BN EF7F ZYe] 1

—_
o

e

o
o)

Wwh
ﬁo
o

T
o

o
I

mﬂo

el

o
oF
el

A

A

0
T
o

I8



3]
= S

78

_lqoﬂbflu
TrzEr
gewrxyoaﬂ%u%@ A R
ﬂEmﬂ%ﬂﬁﬂVﬂL N
ﬂommu %0 XZTX]_: Aﬂcuﬁ =
u..:tﬂ%fr? X b W E N B
— MH]}HTMXO 70,__6 ﬂev] ~ o N T
> 5 o x = N BT
_r %ﬂJET%uﬂ% Ha«&m Ma%w_wﬂ,..wm%_ﬂﬂ of % T
¢%mmwm@wwq o i I I oo e
%%1;47% . ﬂefﬂ x & I . B ~ A T ooy =
= ° o 2 ﬁoLa Jﬂ%]ﬂoosée EQ_,T.H ﬂL7_nmo
ﬂ}ﬁ_.ugjuaﬂ%L SO = P g o | o o T T — P WA
X ﬂxﬂ)%i = & D P ogo o X 65 o do 5T N R B - =
& ok B o T @HZT@_ z Jmo%ﬂ_ﬂa g 0 o T T al o
o]_#ﬁ]%d;rgomﬂﬂ_. o W) 9 ﬂuumuuo#dﬁzﬁmﬂmﬂ TE 1rEﬂmo ﬂEoAuau
Lﬁuom7ﬂqﬂmmm i Mw%ﬂo @Hﬂ&ﬁ%ﬁ%ﬁ I ioao_ﬂ:f
—_— ~~
I I inz SIiztrzzs P LIS L5
Cmr M 7 = U — u_é%@%ﬂ.%ﬁoo R ) Uruvﬂaﬁ
wm#ﬂ%gﬂfml 4 57 OM_uﬁ%ﬂﬁﬁo_oaﬁa 1%%,% Tral
g%ﬂ@%%u%%g i Yy R Mﬂa;ﬁﬁ_g @%Wﬂ R
ﬁOMmqé@a%ﬂWmﬂ ﬁozﬂw @ﬂ,iﬂﬁﬂ@_ﬂﬁ %mmmqﬂ = X
%P]aﬁof iqu @Juuuu zﬁjc.zr1%%ﬂmq1 ~ < o 117ﬂ
XqAE el NH < oo 0 oy S uAioT.Mﬂ.Mﬂ HJ_/ﬂEﬂA_.o
ﬁqeraﬂﬂﬁowoﬁr%ﬁoﬁ %ME W:%Mﬁﬁfﬂﬂ?mﬁ mﬂﬂﬂﬂ 2w M e
1r‘t_l1_.O.E_‘_ﬁO‘_|’ .O O H_IMH \_ﬂw‘_x R o © o}
Mmayq% aﬁageg T Eﬂw&ﬁ%% T @ﬂﬂﬂs 5T oo M
o oo % ok yr B frd ™ 5 < olp o O s 2, o g T 0
ﬂmmﬂ%ﬂﬁoﬁéafﬂ R e ﬂo_.ﬁoimmmnmﬂ% Emoﬂal_aﬁ f@?%
w oo =N HINON ﬂﬂﬂw@,zﬂ@ -2 ° SN
Mmoo N o — T 2 o RXWE o B ol AR
B HT%% T o= CLge 0 =~ o o) o+ o o W 1 - o a
g - x duw %lﬂq@uzﬂl}y B ® W oy B
4r & %Mﬂ% = X ?M&#@ﬂ]ﬂo.ﬁmﬂ pli%m %maj_m_
ﬂ].k%ior1a —_— < 3 X]EJ. ol 0| 0 —_
ol ﬁXﬂ il m) &o Ju‘.&l,._ ~X 0 # —_
%Mourm%é%7gﬁ T g _ IEO,Jz,QEJIX @uwﬁ:fﬂ %Aoﬂr.g
ﬁrx& Aoaaﬂzr_ " == ]_ULJHEQHEE < N oo iﬂmMo_e
ET@%MMJE#1]%% e K- M,&Wﬂg%ﬂ1o_m T T L RN
ﬁo%\xo o T X W o T T o RO @%ﬂmnu% %ﬂﬂ%ﬂ e
W ﬂmm?ﬂr.ﬂr.%i% < %muzurmbﬂ%%%% G I S
_ﬂﬂx7zt]1ﬁo ~ - [ ﬂ%ﬂﬁﬂul@:ﬂ]of-ﬂ} ﬂiTo_a <o om B
= %ﬂo&aﬁg CRICICINTY o T PG xﬂwﬁoq a3
cy £ = do b oy T T o SwEP X = R o
ﬂ_Al_ikﬁTﬁMM ,ﬂ./lpfﬂ mqie;o ml ;Imﬂﬂﬁlqw,mﬂ \;Imﬂgmﬂﬁl ,‘AI‘AOOfﬁOJ_I EEOMﬂMﬂ
. PN R i o E T T W = T i el g
rxx O Mo%w oy X 70 o X0 R o me ) = 5w
=T F w4 = o T = O R T oy h T Gl
e~ T =g N N o = - mﬂzoaﬂﬂyx_zwaﬁog o o T K 2
WO Mo % = W - _ F 2 W NI MY = o] T Ca K
,AoL.L]E;oL]:o = = ° Fo 63 T T =0 g 7Emu T N o= oy = —
SR N ° =& L %lsx@ = x&aﬁié oy N
of oy uhy oo = = = N RO s < H A - =
Al do & 7 ﬁoﬂmloﬁeﬁulioﬁ}ﬁo #%Wt ﬂwaﬁdm
T N o . (- N J:HPuﬁ A (o ﬂo:.ﬁxa
NO o oSl < ) :ﬁ% TR
= ) olﬂﬂ ., 0 — ]Lﬁo
o o W T < W g e TR g
o 'O ® . X . oy WX Py Y o % s
N J%Adl JH o ,l]rL ‘&u — y ﬂwﬂ
_ZTv T wlArL 1) L WAI ML o - o OC 3
@W.Muo&r Muoaﬁ%
N
B !



NA g
ES )=
]—U% ﬁ]xﬂa]};ujq_
=8 A

il

o

o} &

o

oY

o
ﬂw‘u o 9 o
JlO]_O]_
i oxr.é%ux .1r
W o | aﬁﬂwﬂ 1ﬂr|1_ n A Nm
~ il oy < B om B3 R o i
™ K LRy %g%ﬂ_aﬁ?
- - ﬂoﬂm_ﬁ MM%MLMW ﬂ%%ﬂ%ﬂ,J =
do| B A o~ TG =V B g
ol @.WMJI MH 2 ﬂm_/ .NJMH,@J ) Mo Mﬁ@%la_ze% w_m
= | = P |7 B ﬂﬂofﬂu ﬂ@lﬂ%mxy X
- el ]« o | = o = ~ o o L T ‘IL_I < ~o o o5 ‘M.o b o
K s G Ro o =% X o T S - 1&.@ =
= ﬂ@ﬂg%ﬂ =« = &= < ;Vmﬂﬂ%# T . .ﬂo%wu =
o =|E ?ﬂ@ﬁ ey = % 1o wr%urﬂ%wﬂ
SRR o || o | B ﬁo_g zaw]ar.% ﬂﬂﬁmo% ajo
2 uﬂiur/ﬂrmﬂ mﬂurmu_x ﬂﬂu @vo%oT ﬂl@ megwﬁd. -
" @%imﬁuﬁﬂw;ﬁﬂraﬁ@ W TR = BT%AT o O
il ﬂvﬂfﬂﬂ,._dx‘_1ﬂuﬂmﬁ1_ ‘m.uﬂ1o a I ‘_MHPMH;O a
™ Axluxll,._m_laﬁl = T ~ 0 | Xo_,ohﬁa xo]Eo —_
maﬁaaﬂﬂm.xoh Edﬂn@i i A A;nEﬂn_uuo _ﬂ%ﬁgoﬂi : =
~ i T 1#.0 . __MA ‘MM | o | %o | = H) 1: = 1;‘._ o = M E.:l %0 ET Euw ﬂmo O#E M o
%&MM&R%%%MN&% B ﬂaﬁmraﬁu ﬁyﬂﬂﬁ&%m N
ﬂmox_zﬂxf.1ﬂxaﬁﬂ X X ;aﬂl_éﬁé = 2 o o © R
ﬂoﬁonﬂﬂ@%mﬂmo }.A_@ﬂ s © ﬂoEﬁoHJ Amo#_ﬁ@unn#ae ~
%%%%@W&QW%W%@ F w&@%mo Tﬂ%%@;_ﬁﬂk ol
w | il gles w0 W o N T < aaﬂo?ﬁo}im_xo o
| xﬂoéﬂ 1ru| = T it B DT 5
T o A 5 X Lmaaﬁ%ﬁo = < ﬂﬂnn]r
L = o )
S Ee Lo =TTEE i
ke < = <™ ﬁgﬁ 5o 4R W
{ ﬁoE ]Mﬂl T _ ]J.OJ
= ﬂmaé 5 ﬁﬂﬂ7z )T ! i)
X L = ‘_mvﬁ i ﬂArO To io ! <0 o} )
T ) e = % 9 o L o0 % A o P
© GO mo%ﬂoo% Aﬁn;&ﬂﬂo@@ %
= " Hr T o 5 ﬂﬁﬂliﬁﬂﬂ MVI ie e S B 3
= ® m%;u Eom%ﬂﬂ .sﬁwﬁ%wﬂmﬂ%bt o
= 7T g o T L ogﬂo;ﬂoq@n}_} %
& Gofihis @ﬁ,ﬂo@ 4 1@11?10
7 OF e =3 Wop XX < © E e o
= o 2w SO S aE 6
T R Evﬂwgﬂmﬂ o = ©
o ﬂ]ﬁe _,1%0311 111
BN = & I < T _
. N & < B3 T oA fo < ]
_M/‘UI .EME\A < LﬂZA Of o BT]% ,U_l
T thlufe_unxn Gl Agﬂaﬁo{] T
o z MU = oy =~ X o o
= dlj_./ﬂx _/,mw H.rv ~o OL
a4 TR WO T w M &
HL_/* —_ J|ﬁo] < =i
G Eun wmﬂi%%mﬂw -
BoOEAE Ja_nan% o =
ﬂﬂWDIAJ,IW @ 3
aqduox_{ T =
T o b
e S




A WF 3
| , FATFA 7199

3]
sl A7 A7} FAE o] 1]

A

30

o ) =%
M‘mﬁqqﬂvﬂo_a
< W o — —
ﬂ]EoNAL B o T
ﬂﬁ;wdaﬂ_.a_. @m]vm
ﬂ_;_dnx, 7 R ~ Mﬁ_#o 7
utm%ﬂpuaﬁé l%%ﬂﬂo ﬁoww&ﬂﬂl
o - = iy Mﬂﬁaﬂll ) =0 ]Hﬂ]
O T 5 ¥ S o W wE® B =
Lf%;mﬂﬁﬂ 2y X %Vo%amlmﬁﬂ )
SndeET HeTi pTEETERS LT
moi%ﬁo%ﬂ 2 3 Y g m]ﬁ_ﬁgxﬂ_zﬂ%ovﬂr o N
~ <0 g ™ o .S < < - ot N =
N 1#%@ = %WJM ﬂuﬂooﬁﬁo.&naﬂ nooR o#i
,Ll‘lﬂo - e._f B ° e o= oo 5 Mﬁ,.' K
wwﬁwﬁmw w:mﬁﬁmﬂﬂ. W@M&@Wﬂﬁ% %OT%
Eiﬂutwﬂo = T 2T zﬁoiﬂﬁ.ﬂga N,_Lﬂ
- T oo T O M?ﬂ%Ro ogﬁ.ﬁoﬂx%é w9
o_mﬂmww EL_L. LnTﬂw@.mwu mezoﬂbiﬁozﬂloi ﬂléOM
ﬂﬂoxmeﬂoﬂr mﬁmﬂﬁiﬁw ﬂW%@&ﬂ_ﬂM% w BT
ﬂﬁﬂ%ﬂﬁo@ W\wﬂbyz.ﬂm %Hﬁgwﬂm?ﬁ o O
»‘.HO_‘O_ JIJ = - ; J.ﬂAl] —~ —~
wxm@qgﬁ SETE tasg-g L CEE
%ﬂﬂuljlmﬂﬂ (L\ﬂozlﬂw,ﬂ,_ éﬁﬂﬁ mﬂaﬁ&.a ﬂmﬁww
qﬂﬁ.e;oEuTMﬂ Bo n_AI‘lﬂMOT n,moﬁﬂnﬂcTU.lmhoRﬂﬂ ,J._Lﬁo
X Mﬁmﬂﬁﬁ @Mimumeﬂ wg%%ﬂg%%mﬁw 7o |
‘_mﬁAE\_tH _ de%lo_ﬂﬂ/\ﬂﬂ ﬂou] 1ﬂJI7 o T T
—_— O_ _El X ~ &o = ﬁo =3 OE 0 X n_Al,._ ,Iv_AI :
cf7wmﬂw£oﬂmoi Mﬂhﬁmwﬁ%ﬂr% m,xaﬁ:u.]muﬁla‘ﬂng.% B N
SOl T o| xLﬂxLﬂH} - ﬁoﬂlmﬂ%éz T
Lﬁﬂﬂﬂﬁao BT Ko %Waﬁmw .lvef T
qwmqﬁW% %%ﬂwa% H%%1%qu@ o
\OIZ..*ﬁO_/Z!.,I OPL\L!_‘_.MJV,H_OW :AL,EMEXR,LI = — o
3 _ﬂ%dlhmrw ﬁﬂwu],_wYNw 1;.7A_#E70f%o ﬂ_/
" 1xOA o xEmL X o N ?il% =
ﬁﬂlomwﬁﬂ onMOR% aﬂ}%%ﬂwx r X9 ~ B
ﬁoﬂoqﬁ.i 7o mﬂ_ﬂ‘_ﬂrﬂ Ammoﬁe ﬂhﬂﬂwn_/njrﬂsea_.ﬁ_. MLq_ov
,DI.UUW\.%oﬂ_AI,OMOE 7L|1F0ﬂ_u,| \_@J‘Arc_zﬂﬁl_/ 1rLﬂD| ro_
oo =0 [ ~ " < 2 J|T < El,_lﬁ_oﬁl oX
ﬂAMWOfxmﬂxﬂo Ltﬂﬂlgu,ﬁ mﬂiaﬁﬂ‘ %ﬂ%ﬁ, b__ﬂ
M7AWMHﬁo%ﬂo EDiﬂrzﬁi Mﬁﬂrﬂwuﬁﬁeéﬂ_oﬂb <R o
o w N o = O o " = = = B N "R
oo N T HTE_%RE S T T 5 "
1__074@EM @oaMgm it W%Ma@@% -
> B el . ) f
iwoﬂjal_/%ﬂ ,.anvaﬂl uToMJCﬂmﬂk# 5o oo
K om T = H,Dlﬂ._ o 5 = = ) to = <
127.ﬁn_m0 R ‘Il_ﬁl,uAl‘._ lvﬂogoc‘ﬁo Eoﬂﬁﬂlﬂﬂ .ﬁﬁ
roR ﬂA_GLoWﬂﬂrLH e~ & ]Xé.e 1_.0__.
o o 31_]7 n.uy_zT(\_ﬂ%mma,Mﬂ7Q] Mﬂxﬁa
o A M Vﬁo R m_m_m ! mHuLueT_]/ ot o
o U o o Mﬂnﬁ Nrbjﬁﬁﬂgxm ﬂ_ﬂ% ol
_nﬁl%ev % S
ozo]ﬁodu] - o
ﬁaﬂ]roﬂu WJ_Q
o oF Ju.AU
oE Tl
Ea

ek 4
T S 5]1:!:], 8271
517 11 Al



81

==
—

—

B ol A

= J= WA 3
T 3} A

7t Al ek 7

g 7

= |

VI. ot o A

gRg
T A EwES T
5w PR ¢ % W R o
o XOWMMMﬂ\mﬂA O,._E#,;Imﬂa\lr
o»l JA i Cn_AIﬁHTiL. Y
b qT g o & ol o H T
®o= DRngﬂ g N oW Mo o m % Mo 1
N Q oﬁqHLMﬂﬂlﬂbm ) 1AL1H ol T
w W Eﬂ.ovi77u% = SN ELE T S
. O gy & dﬂl.tﬂﬂﬁo%d =g = S CC TN
0 X jari = °
R i 2 oidnav ) E.Aﬂ,% A 14_6 mﬂ_/mﬂfr
= < ﬂovﬂ%ﬂw_ﬂmaﬂ%:_ﬂ.@.lrﬂ BT SE . E T X
Z0 @m@%h%ﬂiﬂiﬂmiﬂ@@rx o, xR Egu{uaﬂﬁﬁﬂﬁ1:u
oy X zyul%ﬁoz ol ﬂ?ﬂoz%o» % ﬁnﬂo_@%ﬁldﬁo
By Tz gxm;ﬁﬂg%ﬂ A .. ﬂolemqﬁq%ﬂ
% T EOHEJ@ ﬁ.ﬂd?idl ?»mbdmlurx N xomﬂxl_.ﬁowruﬂ;
o TE mﬁ_ﬂ_ﬂwoﬂorle O] A mm%ﬁ% ITRA < g
X T ol < oF W < u%_wrﬁT L o R0 G oy 3 =
I DR g T IS oo T o T T bR 5
e w = w W Q " Moo 1 o o F o 4% B Rk g o o H
ar o TR ﬂR%u%ng_d wr_ddg}g% Ear@%oiulﬂ iy
B NﬂgeaﬁﬂaM%AMquqmﬂizfa P m mﬁwﬂ%q@
T me%ﬂmo%ﬂmﬁﬁ ﬂ%@ﬂ%%@mﬁu%mﬂwﬂ ﬂoTWM%Eﬁﬂiﬂ
—_— ) _OJ.ﬂ,Ll o
idﬂwﬁ JJLAL}%\E,._,NJEON_WECI_E#MENﬁUEW _:Tﬁ,mu mﬂlﬂoﬁomﬁ_ L,_7ﬁo‘o|x
oﬁﬂlqvaom“ﬁoﬂmeﬂdﬂ]oﬂx‘a_.aﬂ‘_Oiﬁiowtmy, - U,Luﬂﬂw@ﬂL_dﬂﬂ_ﬂeoE
Q%%W%%%%% ﬂﬂ%ﬂ@ﬂﬂ@ﬂ.vﬁﬂz W o T e B g ©
fo ok TH L 2 T N FEEIT Pa Ty o 42
Tﬁétﬁoﬂn%d%%%QLWQAMMMOQMMMAT% ﬂlﬂwéwﬂo@m_f
%ﬂ%%xﬂmﬂm,.m ST B X e %51%2@3@
o = o E }ozﬂﬁgwxﬂz om0 o o 2 xEH
T Bos ST T A =5 W pe B i) %Hﬂ4@omal
mﬂ,_:ﬂ_H‘NEw%o,UIMH‘LJEﬂma w‘hrﬁaﬁﬂnﬂoﬁﬁﬂq@eﬂ@ﬁ Wy Mﬁo “%D#]ﬂi 0
o 0 : —_— _ = = = —_ ~ - op © T
MM@EEAWMW%WMME&%MOHmnm“ﬁﬂﬂﬂmuzfaaOMWOE iﬂﬂ%%@ﬂﬁ%%
= o7 0 m R o o © Aﬂo,C o o a =
fﬂ%i&%mﬂo.ﬁﬂmﬂimm%%wwmmﬂrmoﬂ%imm %ﬂEmmMMﬁomﬂkMﬂ
MOQDNAM.@ﬂrddﬁwnv%ﬂroA T o o T T < pow R
L.LEE& Ju%_gumﬂE_.JZ T leﬂC@lEL;u o) = ?nﬂ% LN
WER%%W¢14 waw@wﬁ@%R% © o »wgﬂMM%qqg
o Mﬂﬁ;oo - < o < w S N B o Q?w}q
mxuﬁﬁffﬁfuw@wgm;owﬂ?tmowmw%geﬂg wwgwnﬂﬂz@ma}mﬁ
mﬂaﬂ%mo%zx;ﬂ%%%@@gwgmhg%g@w _%.maa_é%ﬁﬁ
%ﬁﬂﬂeﬂﬂﬁowwwﬂ%m@zﬂdﬁﬂﬂuﬂwwﬂgmgﬁo wuzﬂm%%ﬁn@%%
- - NN N ) - o = o i
miw}ﬂiﬂg; L san TR,
éiu%]iﬂrJ ) %Eﬂ%wn}ﬂ%mﬁAl.fr 1ﬁoﬂ.m@.§ﬂﬂmﬁ%
‘_IJVI _zwc‘@l_/ Jﬁm,mlﬂ_Al‘_lvoﬁ,lEi ‘u_.vl‘._qu ~ @.Ml_/_n:‘l =K \I_,_AI_OHT_ﬂVI\/Lt ZA\MA
7ol X o of ¥ F T OEM1%ﬁoﬂ;T & ® o L S 5 i
o op T %@oftwﬂ@ﬂ%aﬁa% aﬁﬁwﬂﬂn#iiz 9%woa%ﬂﬂ9%$
X o) ) yl X = . .1£A»411ﬁ
T%o%%ﬁwgﬁmﬂtmggAxﬂ&MNV%M;%WW%@
Laﬁﬂﬂﬂ%%ﬂﬁmﬂﬂmow%siwﬂmmm%%m
& N A @;ri%;a«ﬁ]@ﬂgnaéL
o) No [ Mo © 1_;A(\_r N2
7 oLNre<oT iﬂo»Eﬁmﬂ
R So o
T fwAaﬁ o
\DLL.E‘_#UO._

o
T

7 7
o WA, 2y A



]

1}
=
A
L ESY

-
R

&
&

]

PN
=

bt

WA ety $edets vae) Sa

0

S

ok
2F

A

.
a

Hr}

A i S B

nmEt S4 BE

I~
T

-

fu

°] RCAA]

ks
™

]—xﬂ
Ak A
ofl F o] .= o] A (eco-innovation) 2] 7|

a

|

R

5

o] RCAAI =7} &4 7
&

bl

A
jul

=
I

71 A

bl

=]
gl

o] - A}

=

RN
of BAFA BHt A2

]

A7 E G vl A

&
&

4]

S

4
o 4% 2

Bl

82

FEN dw R FHMTRWFEESTATTRTRT AN
Tor R WRET R HART B KRR R LW D
oy — T BErH AL HET o ~RFTRT % . &
.,NLS.L O OtO Q#O ,L.,U,HIL\'\_‘@I R il 0 OHEg
Eﬁo# " N = N R I I -
do ® ige__ﬂo.ﬁ T T Moo o e <T %= N T = O < &
~ K TR T e S O
_ﬂ% M%ﬂw zTHnﬁﬁﬁuM%aﬂ%mﬂmﬂmﬂﬂo&%ﬁoﬁ@
1 e o T ol o) o o GO Lo— o TR A { 2
& 9 Bl ek b _wmlrto mx® _T Y
bl kjm%wo ﬂﬁmjj@_/m%wu%@%ﬁ ﬂ#ﬁom%ﬂ%c
AT\OI O,A]_,N_ X Ja o ‘ﬂAII_ A ATdo_lﬁ_AIFCO _ﬂ
r e T EEwgr_ 0 0gom W T
W o= FRET TreodorPlopl’ sofgaeld
RIS B 5 AE34%%%&Mi@@%%%ﬂ%7%
M CwT S Pagr et pgRrdge® w4 ®
_ 4 5 o B T
D P T g g N Cpm@o M gT R
Poam BYEE %J%W@%&H,%%ﬂﬂn%7.wmpmﬂﬂm
u ™ . o Y — X R ! .\.II./7U K-
wﬁoz mﬂwﬁm N TR L L R RO = S
- ° L oR o mﬂooToﬂ/l.onmvh_udv ),&lurﬂll.ﬁor
1__/|m_w1m; ﬂﬁo%? ﬂoimuuﬂeﬁoaﬁﬂdralﬂﬂwwaﬁmﬂr .aﬂﬂoﬂﬁ
=E% Z2ampHgr T O R - R
Al Pata  TgiT T EaTTE oy W
A o A I - S S N S e S R
dl.ﬂv.ﬁqu q‘ﬂol;o\UIO‘.rr]_zEHtUF‘_t ﬁl‘w&o%l‘ﬁl/,aﬂll jaao
- - i - ST LT O U N
wﬂmLu]LUr W%ﬂﬂﬂ%ﬂa@@%%%?ﬂ% ﬂ?ﬂm@.ﬂﬂ&ﬂomﬂ
TR T BEERRY LR u e drg e
A B TR S R - O el I R R o
—_— =~ an1r 0 —
Y T RYE Sy e RN AR R S
XU s m LRy o dm T = ® )Y H = Ly
: : —_—— T of- o T Lb I R = = o+
T X o B mﬂmﬂﬂAmu:lo_oma%ﬂ%_égoﬂﬂﬂztx]ﬁmmwxr}qowﬂo
SRR aireREIgiiTRIEiEIACEIEC]
@_%%% o ooy W ﬁﬂmq]ﬂﬂ%@ NJo%mﬂ;uqooLﬂ.l
sl g RTF LN g T T RN e O
0 T X ®» 0 o ™ o — 9 =& N = ~ 1
TTow PR . ALRTEEOOT TR an® ST s
\UF A o —_ o N — o T L 5%
zr2® Xoww®rdae TR T G B AR
h Y TEYmi_wmom Y X _wmHgw, F L 0w
T W R AR T %) d o~ T o . . i N
BT EDT RGN RN T ® ode v o N owoo = 3 " <
A ~ = T T TR RT TN T W



Fue ¥ 83
Ha1Ed

A AT, RE Bt AAe PIAE 9%, HBADTE, 1997

RS ADE -4, BANE 2 B FaAARE R ARRlE SR, (8
AAT, ATA A235, 199.

FeER/ A1 E R A B A7, (HA)EATEERAILL, AR

W9, #3347 AR B 2, BAEY, A, A2B(5 53), ITHE7IEN2,
1996.

5% - o3, “@FAZYCNA ABIAALY A u)’, FARADT, FABALEA, A2, Al
%, 1996

NEH, "=AF o] AT EA,, A7 1999

o g3 7}x : CVM IR ER” AdAA SR, #6A A1S, pp 87~

o,
)
fol
o
of»
MN
4 1
X,
=
=

B, ‘AT AZU N BAFAY FFAA BA - WY L 9850T FH0E 7, FAGAT
St 74 A ek3], A46%, A3%, pp. 275-287, 1997

SA%, BFASARNEIA,, FdE

EA%, "BFABARNEIA,, =

AL, TANEAAND2A,, 2T

ged (FUASAY,, 2dE

e, "BIEA,, A%

Fed, (AQARE, JdE

A 9, FARE SR, AIATY, 1989

Adam B. Jaffe, Steven R. Peterson and Paul R. Portney, "Environmental Regulation and the Competitiveness

of US. Manufacturing: What does the Evidence tell us?’, Journal of Economic Literature, Vol. XIII,
1995.

Balassa, Bela A., "Trade Liberalization and Revealed Comparative Advantage”’, The Manchester School of
Economic and Social Studies, vol.33, 1966.

Barbera,A.]. and V.D. McConnell, “The Impact of Environmental Regulations on Industry Productivity :
Direct and Indirect Effects,” Journal of Environmental Economics and Management, January, 1990,
vol.18(1), pp. 50-65

Barrett, S., "Strategic Environmental Policy and International Competitiveness”, in OECD, 1993

Bartik, T.]J., "The Effects of Environmental Regulation on Business Location in the United States”, Growth
and Change, Vol. 19, 1988

Baumol W. J., S B. Blackman and E. N. Wolf, "Productivity Yardsticks : Alternative Measures and Their
Appropriate Uses,” Productivity and American Leadership, The Long View, MIT Press, 1989



84 BFTA} FAH viHE 9F A7

Bela Balassa, "Revealed Comparative Advantage Revisited : An Analysis of Relative Export Shares of the
Industrial Countries, 1953-1971, The Manchester School, vol. 45, pp. 327-344

Bela Balassa, "Trade Liberalization and 'Revealed’ Comparative Advantage”, The Manchestor School, vol.
33, pp. 99-123

Blazejczak, J., "Environmental Policies and Foreign Investment: The Case of Germany”, in OECD, 1993

Bureau of Labor Statistics, "Multifactor Productivity Trends”, 1994, pp.95-518 Washington, D.C.:
Government Printing Office, September 1995

Conrad, K. and C.J. Morrison, "The Impact of Pollution Abatement Investment on Productivity Change : An
Empirical Comparison of the U.S., Germany and Canada”, Southern Economic Journal, 1939, vol. 55,
no.3, pp. 634-698

Denison, EF., "Accounting for Slower Economic Growth : The US in the 1970s”, Washington, D.C.,
Brookings Institution, 1979

Fabricant S., "Productivity Measurement and Analysis : An Overview,” Measuring Productivity, New York,
1984

Fare, R., S. Grosskopf, and C. Pasurka, "Effects on Relative Efficiency in Electric Power Generation Due to
Environmental Controls”, Resources and Energy, 1986, vol. 8, pp. 167-184

Gladstone A. Hutchison and Ute Schumacher, "NAFTA's Threat to Central American and Caribbeak Basin
Exports : A Revealed Comparative Advantage approach”, Journal of International Studies and World
Affairs

Gollop, FM. and M.J. Roberts, "Environmental Regulations and Productivity Growth : The Case of
Fossil-Fueled Electric Power Generation,” Journal of Political Economy, August, 1983, vol. 91, pp.
654-74.

Gramlich, Frederick W., "The Demand for Clean Water : The Case of the Charles river” , National Tuax
Journal, 1977, vol. 30, pp. 183-194

Gray, W. B. and R. J. Shadbegian, "Pollution Abatement Costs, Regulation, and Plant-Level Productivity,”
NBER working paper no. 4994, January, 1995

Gray, WB. and R. Shadbegian, "Environmental Regulation and Manufacturing Productivity at the Plant
Level”, Working Paper No. 4321, Cambridge, MA: National Bureau of Economic Research, 1994

Grossman, GM and A.B. Krueger, "Environmental Impacts of a North American Free Trade Agreement”,
Discussion Paper No 644, London: Centre for Economic Policy Research.

Han, K. and J.B. Braden, "Environment and Trade: New Evidence from US Manufacturing”, unpublished research
paper, Department of Economics, University of Illinois, and Department of Agriculture and Consumer

Economics, University of Illinois at Urbana Champaign, 199

Havemann, RF., and G.B. Christainsen, "Environmental Regula- tions and Productivity Growth”, in Peskin,
HM.,, PR, Portney and AV. Kneese, "Environmental Regulation and the U.S. Economy”, Washington
D.C., Resources for the Future, 1981

Henk Former, H. Landis Gabel and Hans Opschoor, Principles of Environmental and Resource Economic



2z 7 ¥ 85

James A. Tobey, "The Effects of Domestic Environmental Policies on International Trade”, in OECD, 1993

James A. Tobey, "The Effects of Domestic Environmental Policies on Patterns of World Trade: An
Empirical Test”, Kyklos, Vol. 43, 1990

Jorgenson D. W. | F. Gollop and B. Fraumeni, "Productivity and US Economic Growth”, Harvard University
Press, Cambridge, 1987

Jorgenson, D. W., "Productivity, Volume II' International Comparisons of Productivity”, MIT Press,
Cambridge, 1995

Joshi, S., "Impact of Environmental Regulations on the US Steel Industry”, Unpublished paper, February,
199%

Kalt, J., "The Impact of Domestic Environmental Regulatory Policies on US International Competitiveness”,
in AM SPENCE AND HA. HAZARD(EDS.), International Competi- tiveness, Cambridge, MA:
Harper and Row, Ballinger, 1983

Kojima, Kiyoshi, "Structure of Comparative Advantage in Industrial Countries: a Verification of the
Factor—Proportions Theorem”, Hitotsubashi Journal of Economics, Vol. 2, 1970.

Lanjouw, JO. and A. Mody, "Stimulating Innovation and the International Diffusion of

Environmentally Responsive Technology: The Role of Expenditures and Institutions”, 1993

Low, P, and Yeats. A, "Do Dirty Industries Migrate?”, in : P. Low(ed.) "International Trade and the
Environment”, World Bank Discussion Paper 159, pp. 89-104, 1992

Lucas, R., P. Wheeler and H. Hettige, "Economic Development, Environmental Regulation and International
Migration of Toxic Pollution 1960-1988", in Low, 1992

Luken, Ralph A. "Efficiency in Environmental Regulation: A Benefit-Cost Analysis of Alternative
Approaches” in ed. W. Kip Viscusi, "Studies in Risk and Uncertainty”, Kluwer Academic Publishers,
1990

Mark J. A. and W. H. Waldorf, "Multifactor Productivity: a new BLS measure,” Monthly Labor Review,
December, 1933, pp. 3-15

Markusen, JR., ER. Morey and N. Olewiler, "Environmental Policy When Market Structure and Pland
Locations are Endogenous”, Working Paper No. 3671, Cambridge, MA: National Bureau of Economic
Research, 1991

McCain, "Endogenous Bias in Technical Progress and Environmental Policy”, American Economic Review, 1978

Nadiri M. I, "Some Approaches to the Theory and Measurement of Total Factor Productivity @ A Survey,”
Journal of Economic Literature, 1970

Nestor, D. V. and C. A. Pasurka, "Productivity Measurement with Undesirable Outputs : A Distance
Function Approach”, Washington D.C. : Economic Analysis and Research Branch, OPPE, U.S.
Environmental Research Agency, 1994

OECD, "Pollution Control and Abatement Expenditure in OECD Countries : A Statistical Compendium”,
No.38, Paris, 1990

OECD, Environmental Performance Reviews; Austria, 199



86 BFTA ZAE v]HE FF AT

OECD, Environmental Performance Reviews; Norway, 1993
OECD, Environmental Performance Reviews; Sweden, 1996
OECD, Environmental Performance Reviews; United States, 1996
OECD, Globalization and Environment, 1997

OECD, OECD Environmental Data Compendium, 1999

Oates, W.E., K. Palmer and P.R. Portney, "Environmental Regulation and International Competitiveness: Thinking
About the Porter Hypothesis”, RFF Discussion Paper 94-02, 1993

Olewiler, N., "The Impact of Environmental Regulation on Investment”, in Benidickson et al., 1994

Pasurka, Carl, U.S. Environmental Protection Agency, Office of Policy, Planning and Evaluation, personal

communication, 1996

Pittman, R. W., "Multilateral Productivity Comparisons with Undesirable Outputs,” Economic Journal, vol.93,
pp. 883-891, December, 1983

Porter, M. E., "America’s Green Strategies,” Scientific American, April 1991, p. 168
Porter, M. E., "The Competitive Advantage of Nations”, New York, Free Press, 1990

Repetto, R. "Shifting Taxes from Value Added to Material Inputs” In Carraro,C. & Siniscalco,D.,
"Environmental Fiscal Reform and Unemployment”, Dordrecht, The Netherlands, Kluwer Academic
Publishers, 1996

Repetto. R., "Has Environmental Protection Really Reduced Productivity Growth?”, Washington DC: World
Resources Institute, 1996

Repetto. R., "Jobs, Competitiveness, and Environmental Regulation : What are the Real Issues?”’, World
Resource Institute, 1995

Robinson, J. C., "The Impact of Environmental and Occupational Health Regulation on Productivity Growth
in US Manufacturing,” The Yale Journal on Regulation, 199, vol. 12, pp. 346-387

Sadrel Reza, "Revealed Comparative Advantage in the South Asian Manufacturing Sector : Some
Estimates”, The Indian Economic Journal, vol. 31, no. 2, 96-106

Schmalensee, Richard, "The Costs of Environmental Protection in Balancing Economic Growth and
Environmental Goals”, Mary Beth Kotowski ed., American Council for Capital Formation Center
for Policy Research, 1994

Smith, V. Kerry, W. Desvouges and A. Fisher, "A Comparison of Direct and Indirect Methods for
Estimating Environmental Benefits”, Nashville, Vanderhilt University, 1984

Smith, V. Kerry, W. Desvouges, "Measuring Water Quality Benefits”, in ed. M. Ray Perrymen,
"International Series in Economic Modelling”, Boston, Kluwer Nijhoff Publishing, 1986

Sorsa, P., "Competitiveness and Environmental Standards, Some Exploratory Results”, Policy research
Working Paper, World Bank, 1994

Timothy Bartik, "The Effects of Environmental Regulation on Business Location in the United States”,
Growth and Change, Vol. 19, 1983



2z 7 ¥ 87

U.S. Congress, Office of Technology Assessment, "Studies of the Environmental Costs of Electricity”,
OTA-ETI-134, Washington, D.C. Government Printing Office, September, 1994

U.S. EPA, "The Benefits and Costs of the Clean Air Act,” 1970-1990, 1996
UN, International Trade Statistical Yearbook, ZJd =
UN, Statistical Yearbook, ZI'A%

Wheeler, D. and A. Mody, International Investment Location Decisions: The Case of US Firms", Journal of
International Economics, Vol. 33, 1992

William H. Greene, Econometric Analysis, Macmillan Publishing Company, 1993
World Resource Institute, 1996

Xing, Y. and CD. Kolstad, "Do Lax Environmental Regulations Attract Foreign Investment?’, paper
presented to National Bureau of Economic Research workshop on Public Policy and the Environment,
Cambridge, MA, 19%

Zamparutti, A. and ]J. Klavens, "Environment and Foreign Investment in Central and Eastern Europe:
Results from a Survey of Western Corporations”, in OECD, 1993



10




e
Jh

Zi=o HAGA HE

1. 0=
1.1, HEd 3
M o8 7 Fbolel AYRES FAREL Ahaf BN B5E FA] 9
o ARWe AGAATL. olelB WES g AAA FAS S Ad T oA
42 <HFx 1> YeErdn vae] A9 SAEHE 1970d g1 9F 80 d e B wHs ®
t}.
<2 X 1> FL o|odgt stdHH
Federal Insecticide,
1947 Fungicide and|[EPAE 53 A4 w¥x, dvjE 4
Rodenticide Act
. s Ul o Fo AAAFS Frelo AHrbee dAS FHEr] 9% 2E8H
1956 Fish and Wildlife Act ol H7h OB W kAR FAS 27
. . EA Aol ghagle]l W=l a6 s Bete Ao R wf A
1960 Multlple Use Sustained PO o LHEDS 1] EYRZ AEPE
Yield Act
. n ] AL FHE AT BAS 9 FEAY A H U FARA
1964 Wilderness Act A rEe] A < °
Freedom of Information|Z 42 AW &3 H* 3%
1966
Act
. Lo Hd AR THEAY, FER - AdH ez THATE AAY, o F{el ok E
1963 [\ A Seenic BVCTg o gy e on gre mi wadel NS A4 Fa gel v
A
1969 National Environmental| QWA F7]# o2 dtoja Q7o) A He F23 IS v x= Al
Policy Act gk 3E G JHEAE ATHES 8T
S7F 7184 71 A D AdgAFe] By A2 o9d gL+
. . 74 g8 diriedEd V9 “ﬂ' A g A A g Ful; AT AReb
1970 |Clean Air Act S R4 ARoE ol ASTRE WA fAUledR
2019773 4, =3 19909 Clean Air Act Amendments #3)
1970 Environmental Quality |34 @9 ZstEs 93 FAF AWAFo o8 Fdx = FRAH +
Improvement Act =]
edEA] wFE A L FEA EYolY Hodd wiE FA4; £49 ¥
 FA; steAYAIAde] AdS fd A9 FH; US-CANADA Great
Lake Quality Agreement®] A3} o]’ A=A, 1987d Water Quality Act
1972 (Clean Water Act— o) oja) 299 mnedee] 29e 2de7] A% F-% Zede
AL §54 SAEH g ZEe AAE &k 1977497 19814
+4)
1972 Coastal Zone|FAF-E dtolw AEAQ #HE, o2 ARG, At Bo e F3
Management Act A7171 gk 2 2AQ #e] TS uFHA7]7] Y Auriae A9
1972 Marine Mammal|Htt} 2H-5E £ 259 AEEe] 3 ke $948 AFe=4 v
Protection Act IfFEEe 24
Marine Portection, g o)A e #H7Eo nitlle] RoEy] ZX| 9 wit BETAo A
1972 Research and 57}
Sanctuaries Act
Endangered Species .
1973 Act 97l A oAF, ofAFAEL 159 AAAY B g 4
c

89

3

=



900 BFTA ZAE v]HE FF AT

1974 Safe Dringking Water|#d o] 2dFsE 74 2 FI3FALAN=EE 98 F2 &5 1A
Act o] A Q977 AT} 19861 +74)
lops  |Hazadous - Materials| o g0 o) 55 g W 7A0976E #4)
Transportation Act
- boi S EEEEEE 11%—% Wl Sste] AUARAADE F
1975 |y OO Tmsies fane 2 duAgwel oAdA 17, A, Snd gd 5
onservation Aict A2 oA na el Edl AR s A9
M Fish _
976 |Conservat e ae g 9% ne olfAu wash fE a3 A% o
onservation an -
A8 9 200802 T4

Management Act

Toxi Subst: ~
1976 sz;‘r:ol et WS e nm o) HaE, Az, A, BuE A

Resource  Conservation| . . . o=
1976 Adg, a8 FalHzE %
and Recovery Act a

A A
Soil and Water|"] £, 52 #d ¢ F7/420 H7t 4, das s 93

1977 Resources Conservation|H] AW A FAF9] o st EY 2 EWd Z2a98S AEA7]7] 9)sh
Act o] AHg-.

1978 National Ocean Pollution|1% a2 A ZzAkel gk 570d Al g3 Z2 e 7dy ZYE
Planning Act g, 283 37 R Fa% sulset Ao dig 232 AT AF
Comprehensive
Environmental .

Response, Compensation FalEde HAF, A%, AgAted dist Faue dxs A YREFT ¢4

1980 and Liability|® A78°] WS Xgste] A7hFallad dSadge] 9 2 FFo o3
Act("Superfund”)/| 283 &u)gol Wt AL 74, MAZ dARA 242 &4 s
Superfund Amendments 3| Abell QA A Aol R}
and Reauthorisation Act
1986

983 |FWT Seal Allorgl st o) B2 95 LHS A9 mae] £3 24
Amendments
Food Security Act/Food,

1985 Agriculture |9 THRZFAFTS Z2A7IHA sG] & (IS glola 5
Conservation and Trade| AR %9} 35S 93 7139 A&

Act 1990 ("farm bills")
Emergency Planning

1986 and Community | FEE4S 233 Ano Aol ZExtoA 2FA AYSE FAHHE
Right-to-Know|9g ¢¥ A& 8F, T53543Y 1 87
Act(Title I if 1986)

1988 Ocean Dumping Ban|3l5E£#%]9 Fd F7] & J/d Hr|E9 FF7]o dsk A= 37}
Act A5 19913 12€¥€31Y dA &7e] dAA At
North American|frotH 2] 7 Al FA e Alo] thgAdH FA e} Tt o F{ok kAT = o

1989 Wetlands  Conservation|3+ 7]E} A 29| w5 73, &HFel #2E s AR7|#3) 7|g o2
Act ol t#e] fEYH e

1990 Clean Air ActApuldAZ2 gl o] Aol AFa wE7IEY A3t 0Es n@AYE
Amendments st e wAA Azt

1990 Pollution Preservation 099 pas 9 H)EHe e
Act

1990 National Environmental| & =°1E59 n&& 3 T4 1S EPAY 8+ 9 deEs &
Education Act Gl
Intermodal = Surfacel .y 1o Hegyge Adstn FHe duelEd A FAR} o

1991 Transportation - = SR

SN Ag xS 8 =g g 34 A 74

Efficiency Act

A} &: OECD, Environmental Performance Reviews: United States, 1996



u

91

e

1.2

riot

7(:)] 2]

F_BL

el

£ g7]71E 22 SOx, NOx, CO, VOCO| wiE& el s 198078 H7hA9 A7 E
ARz g o= <9 NV-1>ollA B wkel o] A mluls §olstA sh] 9fst
o] 19800dS 10022 Fi YeldEd, GDPe A sutth A& Frbsta AW SOx,
NOx, CO, VOC¢ A-Fdl= vttt ZaAE Hola Utk =, GDPY F7F= SOx, NOx,

CO, VOCell that miEds S71e Ao R dd=HAw 2388 gdaAs Hola s AL 1
W BATFA AeAY FNE sxme] AAAA BAFA A%F Ao AL =@
.
1980=100
180
160 |
140
120
100 ;=== - =2 Ep————
TETIEESRSRT T L "
L et = TR
80 Nees
60
40
20
d
0
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
GbP  ------- Sox ———-Nox
---—-CO —-—--VOC

<a# 1> ol=2l GDP2t SOx, NOx, CO, VOCe| Hi &2t

osh HE FAL ARA ANEBALANANE AR F vk <HE 2> T4
1970~1993d ] #2419 #H7|& A& HEd Ao= 1993d = g 1970 i)
200%01 49 F74E mAh o 4N AP BAFA 19T B8
2 AZsE 40 auE A%Aks AL o,

<FE 2> 0|=2] X|AA oMol HI|= X2|(1970~1993H)

1970 1980 1990 1993

=43 —r 7.1 9.6 16.6 21.7
A& 7.1 9.6 145 18.6
=] §} - - 2.1 3.1
A5 A 92.9 90.4 33.4 78.3
Eoga) 20.6 9.0 16.1 159
3 71 72.3 31.4 67.3 62.4




A eto 7 AEatel HEH g WjE7ES Aye
A bel mE E7ES

Hﬂ%ﬂ%Ol R P

FAF A ] A=

, S0x, NOx, VOC

AT

Brol i Al ul

% 5 glek,

I ol

AuEH <19
=

VOC CO NOx
198O | ]
ereaee) — E—
-7 [T —
181 EI il
19046 [I o il

0 2 40 & &

2.1 744

E

Sls
=

10

<@ 2> XS A2t

R

!
AA 7 SOx, NOx, CO,
Al
7}

/\kﬂ E_O]J-— )\}]\t

= -

%

0 22 94 ® & W

ZEZo| tfst sl E7|

HA

& 1002 i yEhlgle=d,
VOC¢4]

AS-ol= dlvtg ZAAE B
GDP9] =712 SOx, NOx, CO, VOCo| w3t vj=
AL awrd SAFA AsAY s

b=3 0 wd

= - O It 5 =
A7y awrg etk s gkt shalth
1990=100
120
100 (\/_/
NS
\\.‘\\\\\\
N R
NSO -
80 N
~ - ~ ~——
~ T ——
~ - _
60 T =~ .
40 -
20
0 . . .
1990 1992 1994 1996
GDP  ------- Sox — ——-Nox
—--—-CO —-—--vocC

—
—
=

0 2 94 ® B

Y7171 %22 SOx, NOx, CO, VOCe| %ol dja] xse] @72 w)
A ARE AW IR T,
s 871 91stel 190049 %

GDP9] A% &fn
1 A}

Fe 71 o=
= ~xg9]

[
H

1998

’
ks
A

A ok SFAE Y] Ao WEYE
2504 mi= wpsh 2k FAA o
7)ol Hla Al el )

%

olo

=

o= <1¥ 3> A HiE vhe} 7&01 A

)

A=)

U_/

P



e
Jh

31 844 |
AR AF d7I7IFo® SOx, NOxe| &l s 1980d 78 HI74A 9] AxE
B3z gtk VOCH CO¢l 4§+ ol&7Fed A5 #xd ofg:c] 3ol SOx, NOx
Aol hr1edE Ao thafant Bk, o] A$%= GDPe A$ sinttt A& Zrhsta
9k SOx, NOx+= vttt 803 Hlaste] @ FAE Holil gt}
<33 4> Ld=2| GDPL2F SOx, NOx2| Hi=2F
1980=100
180
160
140
120
100 < _
80 | I -
60 - ) ’
40
20
W
0
1980 1982 1984 1986 1988 1990 1992 1994
GbP  ------ Sox — ——-Nox
4. LAEZ|Ot
41 WY A
QEgole] AGr WA AWSANES AA AuEazr v old isiA =
3> At o 7oA B whel o] S AEg ol A9 19759 o] F W
d HEol AGHUA A AV AT
<HE 3> F2 dutstdHy

<
<

93

A
77

A

5]

=]
T
7

iy



94 BFTFA} FAG vHE 9F A7

A &A0 AFEY AP AHEAQ VTS HEE $H1990d
215/1959 Water Act NAHoz %’ 2)
259/1975 Mining Code Fgol gk sH7F 5 A
440/1975 Forest Act e A&7bEs AMES xR $1987d JNA)
58/1979 Hydrography Act T2 F49 g9 5 +A11990d 717)

oA Wze] AE AT wuel wael ot AT
621/1933 Animal Husbandry Act gx*_]é 159 Bds Adstr] sjste] gEeo Aol qE H5AE
300/1984 Detergents Act MAMAY] FHA HdS JFA
127/1985 Environmental Control Act |UBAS] A ¢
326/1987 Chemicals Act frafstetEde] el didtste] Izt A g HEE AT

Clean Air Act for Stream

380/1988 . AL A dig wiE 715 A74(185/1993 7NA)
Boilders
38/1989 Smog Alarm Act A GAF 2871 AA AYE TPt s I
999/1989 Contaminated Site Clean—up odd Fae A A=
ACT
o 7] =2 & Zxs Ao W H|Edy] FES =
325/1990 Waste Management Act i];]; defel W = 8¢l A7 @l 5 TA1993d
T o
476/1990 I—A’ljtnt Protection  Products AEAe] sl A
ge rzel exede xAS A4 % oF wUHY A 4
210/1992 Ozone Act A A A
185/1993 State Aid on Environmental| &3+, st5%= UEYZ, dAsAe, 1dA7E #ele EY 43l
Measures Act iAo oigk AW Hxgs W FRHe ARAY AT
Environmental  Information| . _ S
4951993 | 27 Anol g AFEe TAL AL B
697/1993 Environmental Impact B oA ®oh 2 2A AT
Assessment Act
194/1994 Industrial Code 2 A FA ol ik &) S90S 53] A
510/1994 Gene Technology Act FAAREY AFe T A
513/1994 Fertilizers Act EUA R A 54 &7ld nvlae ALES Agh

Z+&: OECD, Environmental Performance Reviews: Austria, 1996
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<FE 5> F2 34 #HH
1957 Open-Air Act(1990\d <4)
1964 Act on Salmon and Freshwater Fishing(1992d 43)
1970 Nature Conservation(1990 <4)

1973 Establishment of Bird Sanctuaries and Large Nature Conservation Areas
on Svalbard
1976 Product Control Act(1990d 44)

Act Relating to Motorised Traffic in  Marginal Land and

1977
Watercourses(19881d 4=4)

1978 Cultural Heritage Act(1992d 44)

1981 Pollution Control Act(1989% 19931 +4)

1981 Wildlife Act(1993W 44)

1983 Regulations concerning Conservation of the Nature Environment in
Svalbard

1985 Planning and Building Act(1990d <+74)

Z}5: OECD, Environmental Performance Review; Austria, 1995
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1969:387 Envi P on A B3 W9 EE, 259 EF 24; $FGTFE o
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Aubal gZ 7)o wHjE&E Al 93 UxE Ex=®
1971:1154 Marine Duming Prohibition Act 5 % wENA MEEAA S Fre 993
J
Management of  Agricultural Land _ _ _ _
1979:425 TRETAM AR B &4 1HE &
ACt(l984Lﬂ ‘/r\‘;g) o H © ] 1 ]’ oJ’]' "‘35]‘4 04 —La -
1979:506 Waste  Collection ~ and  Disposal|#| 7] & 9] A M-8 &8-S §olsiAl st Wi 4t A
' Act(1993 %) 2 Aol #hd A 23
1980:424 Measures to Prevent Water Pollution| &z} A8 Aulo)] 23k f3f&Ede] vjEo] <93k njr}e]
’ from Vessels Act 29 WA 4 A
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g
ERTEe] oS xFete] Ud, W EE gAY AAE
1986:225 Environmental Damage Act 7 AHE FFEORHE U &40 Al Eafuidel o
3 2AE Ad
1986:1386 Vehicle Emission Act A& w717k g A
Natural R M tEX], E3 gRF AR M e, ALs A, FA A
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c Sl il _ -
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1988:950 Ancient Monuments and Finds Act 2u8H F5 L E31H {FAko FEo U 73 AF
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1992:18 Product Liability Act dEe] A FAFA A ) T
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<RE 12> A HATd RID, PAC, £It7HA X2
(]: )
Ax R&D A5 R&D PAC B 7171 A
1982 11,607 115 17,300 2874534
1933 23,449 - 13,200 3,307,007
1984 22,603 - 11,800 3,546,578
1985 35,395 78 14,700 3,702,131
1986 63,356 & 12,500 4,184,622
X 1937 37,962 - 31,100 4,758 561
= 1988 75,140 4 32,300 5,487,720
2 1989 63,618 1077 19,700 6,280,425
Bl 1990 64,477 304 38,700 7,594,186
= 1991 76,59 302 52,100 6,925,216
1992 86,243 324 38,700 8,005,391
1993 120,162 995 46,400 8746335
1994 125,421 825 83,300 9948876
1995 100,084 1,621 48,500 10,884,639
199 117,629 3,230 56,900 12,409.929
1997 105,772 2,524 43,600 12,585,717
1982 12416 11 4,500 3,089,522
1983 21,118 57 5,900 3,414,186
1984 28,905 - 11,600 4,085,988
1985 30,549 111 15,400 4,393,679
1986 32,761 11 21,900 5,420,084
N 1937 44,09 69 9,300 6,641,013
g 1988 65,433 434 17,400 7,399,186
1989 62,339 404 11,200 7,652,699
1990 77,546 1,631 23,300 8559991
o 1991 99,768 2,205 11,400 10,648 452
1992 105,005 2,255 31,100 11,910,667
1993 60,200 1,736 19,400 13,681,121
1994 93,904 1,434 17,600 15,006,635
1995 50,386 1633 25,600 15,036,673
199 51,097 4223 25,500 16,959,721
1997 43,154 3,243 46,100 16,823,343
1982 1,095 - 500 320,024
1983 1,829 - 300 374,963
1984 648 - 600 394,964
1985 858 - 900 404,611
1986 1,012 - 2,000 447339
1987 307 - 1,000 547,990
1988 993 - 9,400 749,621
=4 1989 2,497 - 2,600 929,313
K 1990 5433 - 3,000 1,307,827
1991 655 - 3,400 901,560
1992 492 - 2,800 860,537
1993 1015 - 1,500 1,065,791
1994 1677 - 5,400 1,176,435
1995 1,706 - 3,300 1,298,164
199 1,946 4,300 1,366,162
1997 2,195 2,800 1,344,720

(E A=)
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A= R&D 857 R&D PAC 717 A
1982 2,443 - 4,600 756,129
1983 4,152 - 1,100 1,021,253
1984 3,335 - 2,700 1,139,688
1985 9,109 - 12,100 1,229,929
1986 12,869 - 9,500 1,498,248
1987 11,181 21 6,900 1,855,835
20 1988 14,231 - 11,100 2,168,604
ol &H’ 1989 9,103 - 24,500 2,000,051
s 1990 9,942 1 22,000 3,293,302
=% 1991 10,836 140 34,000 3,934,561
1992 12,304 415 46,400 4,664,789
1993 17,564 - 32,700 5,649,575
1994 27,388 - 38,500 6,617,248
1995 34,254 201 63,000 7,331,081
1996 52,715 2,288 18,300 8,832,813
1997 44,790 1,859 17,400 8,682,516
1982 21,033 60 11,500 1,492,808
1983 47,011 295 18,000 1,829,816
1984 57,749 2,959 25,000 2,011,067
1985 70,463 219 29,200 2,179,150
1986 92,398 599 29,300 2,903,055
1987 126,676 1,340 37,500 2,773,939
s} 1988 131,365 4,289 23,600 3,793,575
1989 173,032 3,928 64,900 4,468,550
1990 217,124 3,205 106,700 5,938,158
3} 1991 263,004 4,374 70,400 6,042,556
1992 281,411 7,110 97,300 7,507,102
1993 460,055 8,828 76,600 8,329,994
1994 543,342 16,832 73,300 9,794,300
1995 560,871 11,874 82,800 13,035,438
1996 600,306 44,299 201,800 12,548,813
1997 604,299 42,038 91,900 13,855,757
1982 2,182 - 10,100 947,774
1983 5,773 - 7,600 1,032,379
1984 5,658 - 6,500 1,113,422
o 1985 9,227 - 19,800 1,192,359
o 1986 19,929 44 3,000 1,283,108
A 1987 24,087 33 15,200 1,334,136
1988 25,137 - 9,600 1,550,238
L 1989 30,152 24 21,500 1,642,691
1990 27,503 319 23,200 4,028,026
7] e} 1991 40,022 186 25,800 2,007,843
ESE- 1992 52,375 170 45,200 3,205,427
5 &) 1993 70,849 610 13,800 3,252,627
1994 83,154 110 43,500 3,982,197
1995 87,640 584 48,700 5,337,392
1996 106,999 581 101,200 5,077,314
1997 125,029 1,738 55,100 7,982,094




109

2=
A= R&D A R&D PAC F-7F7EA]
1982 22,126 5 2,500 721,191
1983 22,730 43 2,000 881,369
1984 20,287 - 2,400 1,189,182
1985 23,394 47 3,300 1,408,211
1986 20,742 54 11,900 1,805,515
1987 33,941 24 7,300 2,285,308
o 1988 48,644 214 14,500 2,822,958
. 1989 36,841 90 7,400 3,139,492
- E:i‘ . 1990 51,487 181 14,400 4,102,594
=0 1991 68,137 246 49,800 3,203,730
1992 95,594 311 24,800 3,685,331
1993 55,152 148 4,500 4,241,116
1994 52,791 253 8,600 4,897,734
1995 92,683 592 29,600 6,282,508
1996 90,891 3,711 26,500 6,679,528
1997 101,320 4,256 19,000 6,610,865
1982 5,169 - 27,500 146,376
1983 9,335 - 8,300 1,021,152
1984 11,631 2 20,000 1,195,213
1985 17,212 - 32,200 1,286,584
1986 16,803 32 11,900 1,553,783
1987 18,658 28 16,800 1,752,378
1988 29,193 158 24,900 2,095,391
H] <5 1989 38,056 430 17,200 2,545,445
i 1990 49,410 664 46,600 3,012,770
1991 49,151 1,473 42,300 5,067,890
1992 50,561 1,491 68,500 5,444,796
1993 45,810 1,373 32,600 6,026,923
1994 55,485 2,199 115,000 6,460,618
1995 69,445 1,507 33,700 7,706,751
1996 99,498 4,431 50,600 8,012,126
1997 99,680 5171 17,100 8,002,748
1982 8,633 180 28,700 1,483,495
1983 13,035 - 7,200 1,693,467
1984 18,712 - 9,900 1,989,271
1985 21,434 141 61,600 2,066,313
1986 39,577 523 109,200 2,381,951
1987 26,115 100 93,900 2,887,992
1988 59,266 447 112,400 3,503,724
Al 12} 1989 49,787 709 75,700 4,046,933
=% 1990 52,400 822 83,500 5,229,017
1991 53,770 792 141,700 6,667,396
1992 73,121 2,636 137,400 7,059,148
1993 712,249 1,266 66,200 7,436,022
1994 170,724 2,463 96,900 8,798,750
1995 219,011 8,552 198,100 10,920,647
1996 204,509 9,052 218,500 10,942,609
1997 170,963 11,551 66,500 11,260,064
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A= R&D A5 R&D PAC B7171A]
1982 2,846 68 900 702,245
1983 7,304 - 1,300 358,542
1984 14,164 1 300 953,283
1985 10,128 - 300 1,075,551
1986 16,009 24 1,100 1,440,847
1987 15,188 147 2,300 1,805,683
%4 1988 20,499 272 2,600 2,390,322
= 1989 32,983 789 3,700 2,344,466
;] % 1990 42,643 522 7,200 3,641,127
1991 26,489 469 5,300 3,650,636
1992 53,178 2,023 5,300 4,205,286
1993 29,230 1,218 3,800 5,135,666
1994 222,499 2,080 7,600 6,689,555
1995 32,531 2,212 4,800 7,453,567
1996 46,410 6,890 10,400 9,497,884
1997 35,581 2,172 26,100 9,004,550
1982 13,151 493 600 601,774
1983 31,491 287 1,200 858,434
1984 30,568 177 2,300 1,102,328
1985 50,480 292 1,600 1,264,191
1986 72,105 425 3,600 1,784,791
1987 130,510 1,835 6,600 2,326,768
1988 168,741 6,378 7,200 3,056,466
NA 1989 147,585 3,707 3,200 3,676,100
1990 164,770 7,920 15,500 4,957,391
1991 165,226 3,684 21,100 7,330,608
1992 188,305 2,036 14,900 7,568,090
1993 196,887 3,779 6,900 8,610,322
1994 170,611 7,645 15,800 10,354,247
1995 352,353 52,534 20,800 12,890,390
1996 291,155 28,193 15,300 14,766,203
1997 311,166 12,657 14,000 14,766,201
1982 58,827 613 3,700 1,520,735
1983 96,337 54 2,900 2,103,648
1984 206,990 35 10,000 2,942,970
1985 291,729 38 9,000 3,150,166
1986 409,483 320 25,500 4,443,411
1987 434,898 12,528 37,100 5,961,163
A7) 1988 595,195 12,084 39,800 7,357,852
A% 1989 854,258 22,329 49,500 8,330,534
A 1990 992,726 16,612 82,500 10,662,996
1991 1,050,012 61,068 108,200 11,629,834
1992 1,216,339 49,708 61,600 12,594,209
1993 1,571,604 58,499 73,000 15,853,890
1994 1,968,751 35,833 222,400 21,309,478
1995 2,458,599 83,236 303,800 31,710,860
1996 2923472 147,677 661,700 34,757,559
1997 3,395,775 143,434 562,200 33,460,787




H
5=

111

A= R&D A5 R&D PAC FIF7EA
1982 18,160 207 600 1,402,403
1983 54,474 72 2,400 1,751,523
1984 62,898 5114 5,800 2,104,751
1985 111,784 68 7,400 2,427,562
1986 123,891 63 16,000 2,759,580
1987 197,132 446 7,300 3,487,440
1988 212,676 1,917 36,700 3,908,877
T 1989 278,354 550 31,400 4,673,222
An) 1990 343,663 1,719 22,900 7,249,094
1991 589,505 2,958 43,600 9,357,306
1992 743,466 49,005 66,500 10,852,790
1993 857,061 14,786 111,700 11,591,199
1994 1,270,200 12,650 147,900 14,794,783
1995 1,678,646 53,435 118,500 18,021,843
1996 2,056,764 49,840 39,500 20,457,760
1997 2,281,123 51,912 33,400 25,014,442
1982 1,027 97 - 152,395
1983 2,444 - - 160,291
1984 982 - - 235,685
1985 2,928 - 300 252,364
1986 7,759 9 300 355,473
1987 9,308 361 300 463,582
1988 15,169 1,278 - 630,613
! 1989 24,475 2,154 500 696,922
71 A 1990 24,671 1,215 200 809,630
1991 28,647 1,924 200 929,893
1992 56,811 7,002 200 983,913
1993 21,247 2,476 700 1,177,389
1994 47,364 4,435 300 1,434,516
1995 48,629 6,525 1,000 1,749,224
1996 54,796 11,250 7,300 1,906,316
1997 75,280 17,431 300 2,054,730
1982 1,572 - - 350,487
1983 1,859 - - 420,383
1984 7,851 - - 473,570
1985 3,895 - 400 520,101
1986 5,979 - 700 790,632
1987 4,075 - 1,400 1,026,729
7] 1988 11,688 10 1,000 1,117,377
1989 5,130 184 400 1,142,937
1990 10,903 753 1,400 1,252,300
B 1991 9,761 232 3,000 2,518,176
1992 11,807 275 6,200 2,707,225
1993 17,292 592 1,100 2,929,321
1994 20,473 493 600 3,366,269
1995 13,256 209 1,900 3,701,303
1996 34,973 965 1,500 3,754,520
1997 14,300 627 700 3,519,861
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oA R&D A3 R&D PAC EReey
1982 1,015 - 800 600,117
1983 1,939 - 600 601,697
1984 1,685 - 3,300 706,994
1985 2,996 1,041 4,200 758,390
1986 2,647 - 4,700 863,305
1987 2,617 - 3,900 946,677
% 1983 3,939 - 3,600 987,773
1989 3,834 372 4,100 942,396
1990 3,465 - 7,600 959,958
= 1991 4,095 32 13,200 1,265,130
1992 5,535 - 2,800 1,237,648
1993 11,882 107 2,600 1,193,393
1994 2,305 - 2,200 1,208,790
1995 7,206 - 1,600 1,244,548
1996 7,350 - 1,600 1,326,437
1997 4,19 - 2,400 1,284,815
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