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AF7FAAIE A71H 271, deln], BEX2H, xmal gloj=ato)o]
ARZ21717) AFE, ZUE, =ESZFE, As}7], A
EaCl A | grle, denld, ve ﬂwﬂa} +Dl+, %7171
z17]7] PFE JEFAT
RS =g, &, Ae7l, Zd7y], #x, EFAPI
QAT =] AD717], A7) 2=F =7

8) frell7lEe] =7k b Eolsel whE Atie] S WA == SAZIsAS A
A FHo2 UNEPH A7 &8eAlSe] 1983 39 292 npdellx gk gof

63



64

of Jhdkell Albe] Al A st o9 S T el de 8L 7 fElE
Aol AMg 71eHEE AR T A 7Ieke Al oL 71sk | Alghd AR &-8skar Sl
RoHS ﬂi‘fﬂ TR ddEAY HYEd s W3t Wlgoltt wdEHdd #
] = AFY AFEA A ARSEE AlEe 2 7 AR
ol 4 xﬂﬁﬂr °8H F et 7AF R ReEjuA e i el Edolojol glrth= U
oltt, HUEF gsxol A AR 7] - FAARE ol RoHS Aol f3lEds
b8 AASRE A BrbsstE® dAFE o 23S S8t Wlgo=R 8%
< ofgfje} Hr},

= z SESE
k=) 1000ppm

F 1000ppm
=g 100ppm
FEo07} 1000ppm
PBBs 1000ppm
PBDEs 1000ppm

7] - AAAIFE] AREE PCBOl= RoHS ARelM skl Q= a4l EdS Egfskal
Ak, weba] 7] - AARARE ] Al Al g ZARREE} PCBY tigk Al A
Folgl s Ho] oftt, webr] I PCBAIZE 2HiolA falEd ARgAl gl
g FFAE Qolo WA 7] - AAAIFY] feledE AMEAR ﬂ”@—"— Xl T e ﬁ
olt}. RoHSellX ffAetaL Qe falEds 23l e
H Ae, AAA A2 B2 7L on|A] AFEe o wE &49& Oﬂ FElch olget o
& wjEol A7) - AAARE ArARs PCBAIZ AHAld felEd #elE i e AS
8738t ek, FElEEALE AS S REAITIA Behe PCBAIEGAIE 7] - HAA|

Fol MARTE 2 ANEAE NG 5 g Ao nal)

o
O
r

8

N

—_
O
rt

0

E?l
1o
Jii
—_
=
s

s




S AE A (RoHS)7 =t PCBAIZR AFI9] 717 Aol w]Al= JokeA]

AAIEAN FE7lel o|2717HA] A FEoRE FikEe] Qlrh. 53] 1990 FHHE]
AF Azsgeet opdet Anjd F F7] A= 3 o2& AFe] AFETUIE
S7AHo) HARE FElE Hola ot diEA<l ¢t ¥ rHA Ao s AApAlEe] A
$FEF A= AZgo] 7Feet FES ARRIEE Ak 9o, HrdE ux S
AAu g o)de ATEIE=E Fha ok 2Tl Bl HEEe JW FHA
o] SATAl 227 Aab ARAR FakEwEA el $E ARl A7) - ZRMAIFe] 1
A F8 el Han Sk mgk AfAlEel thelA d=ARE FAE FRdEkal A,
25 Al ERRE ARt M E w77k TEEe] AR =YEa ot wi7ivks
A AAket TR disiea, IR s, Ask 9 B3] wiERke] Al
AL 20089 FEE @AEG T A w77k Vel Y 2 ootk AlRue-S
A EE, w77t eSS 59 52 FYE sthkmF WA EHske A7l A=
£ 3h= gk F¥Abo WsiM T fARE BTrE dbEoltt m=SE Alsgake] dAuje} ofit
sheba: wlEF BAE oFstEa Azl Hzb At A Al FEo] o FslEH
TFAE ARAE A 2R FulE o A AR FixE FER S0 s
Soltt,

2719 SATANA A - A7AFA 7P EZAR] JFo] odEE A= ¥ /A
A 2AZ(WEEE) o[t} WEEE= thd 788 7171, 2% 748 7171, ARSA717], 2 e,
TV, 7137171, 2987171, os52dn] A28, RUE"] g8l $A4 4], o, A7
A7 23 BE /P8 2 ARE AR) - A71AIRE el s A8-Enk, gk of
Al TEA GRS T T2 AHATe] AR E 2A A2 ARS & 4 Aok
o] Y&, L, P8-S Ths RE XA UA o AlFE o5t HE
3 9ok AA] olg EEhAl Eale TR EHE FEAES AE B4 7
o] Erbsslth ARARE, UAARE, SIEHAIE T oFAMAl EASHA ReF FEES
ol Wrt. It e 7IdEe] FIF A £ 9
doz FHA Aoz HilE Vool stk Holtk, kst fFrdftel 1A
A& olge}l Aslslal glo] AlEt= A7 =dE 7Fsdol
FEel Ague 2R, A BRI AR A AR, 247k AREA] 23]
A B ZAE oy F5d Al Hese 2XEe] AZHA o AR =YE 2XE

o vk sFaart & Aol

Morlr

il

L =

:

65



66

ol

v, A 2tdEiel U PCBLYS| 7|1=ZdWHo| et A5EN

[

et
iﬂ"
R

Jste} Z1eNed

o,

nze] #Alol o) 1 FaF art r|gde] A BEo| A §AA
olt}. sk 7] A4k BEo] B0 Fagleloluy ol z¥a > g

Aajol7] Wzolct, siAlw 19924 29 el FAH o= weE A
ol

o py n% rir
MR e
N
J 2
] o,
=
g
2 N

ol
f
rs}l
11}{e3
o2
-
2

fo

ul

Mde obx wasie, o2 o 2WH =else wEg FHolt
Al =

73 AL ok oA Aol AA|AFA Hxo =z

. o

M o
N
I

O

N,

ot} Ale] 485 <kl mlE Sl A 9l
olehs dos dAlsolokt & Zoltt WA e BARTolh: B o

w2
&
Mo
)
jeivy
>
rr
(]
0,
2,
X,
2,
)
ok

2
o,
o,

rlo

T s T8 sHARA gL sfof dth. & @ ek Ast F AH|=

o] ks Sfal Ve NEEs SUdeRA 3 S FRsfof gtk
= oldrh. vkt Rz A7 714
o7l ob2 Bl§oz Qldd B A2e FAR AXHA 7] uEoltt. wEbA T]YgEe]
25 Aiels Zlo] AxH FAkhks Az 6 we AAH
g wx @ F S ABRITEE e F= Ao] Fasith ofd Al dFEE
= 9% 7199 TIedAEe =Y e Qole dotie A Fesit dREE &
Aol S A AR Adat 2vjte] Tl Feirt 71 ZFell e olFacles zt
& < AR AFol 7P T8si. =, SR H o] oA A
AL Al el el 7o) Brt @FEANE = T AL 7o YA ¢

Ae = ok s @8AR 0] Y1 At HAle skl Eee] H7|HG

o

it
ox
¢
QL
fd
o
q
)
o,
WE
a2)
=
0
ﬂF
ne
i)
o
e
ox
s
=
K
o
1o
pi
2
>
N
i
X
o
o
i)
2
fo
o,
flo

of gk ofm|= ARSI, sHARE Hale] Batrlse] wWshERt ofyl AlAlEe] Ztolut

Mg Agle] B, Aazde] AN EE A B9 FE EFEhs o] A7E




S AE A (RoHS)7 =t PCBAIZR AFI9] 717 Aol w]Al= JokeA]

Aol FAREL FHUS Sole ¥F 2 A AHIRE Adske At

= W oopuzt AEXsAE

T e Al 3= F3E = Qv ARt o]

g Aole off] 7 de AN = AR A7 B o EHs]dle ofEwel 3

o webd 2 drelrs 7198t ZedAE S 7199 @Al tiAss &
of gk Aoz wgste] B4 hs Wiarat g

olFAl 71| 7IeBAY Nde ST A FHEES AT 719N EFe diE

20
ot
o,
Y
ro
N,
i

o

T
4=

il

2 B vk S 59
T2 VIeES At Hado e VerEE WHATIaL S7Riqle] e 1o

=
h delolth. dtHer sl als vehie AR ZedAdHs 2] A% e
1

S350 B3 A7 ==l WR AE FES 1R sHAe et o] dFiMe

A
a9
o,
o
N
P
2
>
o
@)
wy)
r |
¢

A
e
rlj
k=)
[l
-
S
P‘E
£
oft
)
2
b
P‘L
32
=

Aol ek =l t71de] Zledalo] Fa79R
o 81 e SR ol FoiRivk: 7|y 7HEH 27|l IdEY teE Z]e
ol Bt} A2 Hlgo] S0 ¥ WE £ Ve BAYS e F ve T2IY 7K
o] k. W71 7ML WIS A BT dEfskar 7] wiEel Ziedad=Ee Al
AFer T 5 9L, 7Iegils A% AdSE "ol Slove Ade 7Y, =3t
ATNEe] Eaks dEslete] olas T AIIetE Fefsitt. 538 ARatAlel B A
S5 Ee] Tl Hlgte] grslal, 5319 2 2 55 T A Hoe
Sa7|Qel vlste] -3 el XAl o= A dizlgute] M 5 gl Axdelst
s olHgt ti7]Y 7T ] F47190] gEY VedAle v SN2
Ath=s T47|4 7] AEsricgs F$47Ide gaEAe] maa oele] oi}
s wEn, agal Z)egalel B vlgo] dtHHor ol Ziedls FXskdd A
Fohehs Zloldh, miebs S7lgeolu v B Arlle BAY gHe) dodez
23k SwHel A= etk
71tk A AT 71999 Tl AA nRls g sk, Aol B4

b

o

67



68

TR 53 vl wEl 7s Aol ofgAl debd ZAbw BT e S A
A EE 2t 710l B B2 VIEgAlS et Sus B 54

dol AT Tl HtEE S A ¢ AL, VledAEeR Qg SHolas
Bt fAS 7 e, Zlet 3

= b
Aolck, WjE A ARTEI} EHAS SWdths spe E9Ee 2 )

fo

k= =9 =

dolzt s AT Fabell tEE AdS HUT 7 L FFIIYe] ol8shs Y
e Ziedalo] opdet o] BAlol7] el 53 APTErE AT EEY T
=92l o Wol fEehA| Svthe Aol E=9 S4VIYe Wivel viEsR Qs 7]
&AL gHHo =z Syt

& Qe frole] REs)

Al J1S8Ne fEstel Jlde] BAYS BET F rkn ek tEAe
TS Eepoi, EHE BATA AW OGRS OIS FA S A
Beke 4 olrhe 7baeld), ol EEbdolela gk BATAV A TEA JolA

Aopd] sl 7101391 o] Flepie fEake AHe) Mo] Erhe Aol &
FAHoRE EAVPe FHe@TA &l Qo] M@} A, HiFe] A £
d71% Bejop) Sgai, ol

7l AAEe SH= =] S Aol 1 ol

7F kAL et shAIRE 2E| 7pPdo] M E § BAlsAES EH O d7Hol 5%
Ake oz 3 o)) o) HlolSo)y] o]t RS A=, 3] 3
TAZE AAEE AsAPle 2 4R 71l et Hl8-] Ad Tt E <
A Aige gux SATAe 2ty Bolde Ut 2 7Pyl wEta B4 3§
gt I BuE A2 FAVFRS 2o AAIE uE ZAAAELS 2HA sl

237 o Yok 939t

¢

ol on,

O
-

2 AlZRA y_z‘g]
GlEATE T %ﬂﬂ#ﬁ e i *dé”,%}%ii, =g
Ho =

oJ

=
o] IR = Al All}%& zoooﬂEHOJl EOW ;,-q} PCBZﬂZ: &%‘91 7= 7AAHo| g
A EYE S & 5 A9y W Ee S5 n)A] s JF
2~

=)
[¢} b
o RO FATAVL WAHOR 7P Qe FEnE ol FLusE Ay A

9) vl= shErhstae] e H™sH AdAlE @THAlE R Z1od # ohdet AT
2= AES Aarlls 5o Zlegils 7S A el Z1ofditkar F37H1995)




S AE A (RoHS)7 =t PCBAIZR AFI9] 717 Aol w]Al= JokeA]

B = jl2 Aolvh A SR <1F PCBAIE el TIedAHe] AstEIG
=l Uigk 245 Alwskithe HolMe onrt slvkar 2o
2Ygel 245 Sl wE Aretd et 2ok pCBAIE Atjie] Ve A

48 #9e e

9 Fzmsat pCBAZYIEe] BSEE B ASET. odibdom Bt 7% sfute
~rg WE WoTle AR Hol /|EAARS Urhls tEAl Wol AT, the W
o} 2] @774 AAd ek 3k e Aom Bl YEdel EgEsss §4e
AIAAES Auiget] BALPIANES BATANN Agers WA s)5o et
Zkel7] mholth, w14 Amoly] wie] ARkEAAlge] A HHE . B4
AIAAZE W] Ao gho] el folat grow w2HW ATAR /124

L

e 4 W ol 43 whke Melte Swske ozl 3 it
o} Jl7paste] PAE Uehich MRS Geis e A% gel Amel feld
o= EEEW BATAC o e o71e e 3B S R0 gos
Fa/197be S5 Eoh el pBAlE Agle] S48 Folo) aE

ot gtew =HW Al i Tleride S47|H0] TledAY R fefst
the 7HES AAIsH 2 Aotk

dubzo g TleTEoAe dFE F= aleze AFe @8AA, I SATHA,
SB|AF T, o]z Foltt, 7ol jlo] fEAe] T 2 ol JdFadlew 7
HARE A ke e A1 ST A Ve Setke S8% dEeR

2 Zold V1Y 2Rt AEE gkl O AR wh dEsrlE vebEA &
HzplA Fflol ARE Agstar ot ofdl AHEe| {8 Folr SRl theh 2]
o] FAS ER F7Fste] 2Rkl Rl G Adisith. dtiAbe]e] Anfals A
oftiA FolE s AUl BaL vefdt SAREe| aqAfolal A eitolnt. H
o= $FEHZES 3 FEel ¥ B2 Hl8S Aeste] dEe THE = vk 2
7b Eolual k. webd SEEES S Jhe e 7 &Rkl dAE yehls
HrE AR = ok o] el dFE PR 7199 aniRke] @A Tl
of oudl JFe FrHE &1 S WeE Hole i A otk ®Uh 7B B
HEL IR 2HRete] BAE SAIRTAL £ ¢ Jlon] S3 ddsia ARk &
T @EA ] qtEol glE wl sl whan A= FPRAE VYol € HES
Sk avAbe] gl it wkeshs e UERHAL of2R 84t Tle el of

ojf

rl

69



70

Y = a + Xy + aXp + a3X5 + 4
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T 53%Ae S8 A5t vk, sAgE PCBAIZRT %0l ¥
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Ha whske] 3]skt
E 4-1) PCBEH E351887+
o | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989
Zﬂ%‘— 2 2 1 0 1 1 0 7 8 11
AL | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
a5 42 24 18 35 27 29 60 87 222 198
A7 5AA
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S AE A (RoHS)7 =t PCBAIZR AFI9] 717 Aol w]Al= JokeA]

FePh 9 Zom Bk SARN A3 Fmel AT £ AAFAL 1A
& welthe TE AAE Fe

(F¢] - 1099

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004
) 7 719 750 916 | 1,080 | 1,071 | 1,400 | 1,020 | 1,311 | 1,230 | 1,346
2= A | 1950 | 2,122 | 2418 | 2893 | 3608 | 4260 | 3474 | 3714 | 3978 | 4410
7% | 1,084 | 1,282 | 1,508 | 1,701 | 2273 | 2498 | 25526 | 2,749 | 2,818 | 3,174
7] B 189 191 208 245 286 261 224 247 284 320
3 Al | 3942 | 4345 | 5,050 | 5919 | 7,238 | 8419 | 7244 | 8,021 | 8310 | 9,250

g T2

WA w9, B ARG, A7k S AR, R, Aagle] B o
= AgE olrh PoBAIZE AMlel A9 BEEA el BT Alzde] R 2

o FpRE 28] SYuER AT A I SAa7197Pdel gigk B

o

98l ehiss 448 Qo =

slEae] A3t el AGTE SR R

=2 H7]19e @3l ek ZiedAHdl frelide 2 2 oy B3 anjrete]

T
T AEE B4 £ g Flolth

(E 4-3) =L PCBH|

FAkio| £IPHA

Hr} 298k gAY FrPA7E Erha Kol AH|X|e] Qo] w7kl ukes)

(5] - el whe))

o 1992 1993 1994 1995 1996 1997
FQ ) 3,013436 | 3,921,278 | 4919368 | 5,906,006 | 7,827,399 8,055,525
= 1321217 | 1615581 | 1986834 | 2342811 | 2946,234 3,562,721
X PR 1,301,122 | 2,016,469 | 2,333,693 | 2427251 | 3,109,705 3,475,959
R A IR L 70 78 88 96 115 125

o = 1999 2000 2001 2002 2003 2004
FRAAH 13,238,043 | 7,538,434 | 9,953,140 | 11,726,980 | 14,033,563 | 19,242,729
B714) 6,344,626 | 8,691,285 | 11,238,804 | 9,320,713 | 12,139,320 | 14,844,638
oA 8,588,486 | 8,152,506 | 11,194,739 | 11,463,954 | 11,636,922 | 14,938,943
AR FFeiol 140 148 169 167 198 186

245 SAA, BPAEDRT AT AN
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PCBAIZ kel b F95Ae szl gs]oa wxshs wid S48 st

AL, A FEHS WMoz FAAVE PCBAIZGAY] HHE} V)&

d FAIAE A gRlste ettt FEHY AlGTE o] EHH PCBAPES] A A

freol =2 39 7199 71sdAY 7kl s8I dFE vAL
=]
=

= 3T
Aele St 71434 Sleks Belo] gtk 222 el

E 4-4) PCBRA4X|
(58] - phgre))

T2 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 20038 | 2004
T= 309 377 461 481 567 789 613 725 891 1,221
B 146 163 221 280 399 511 428 517 700 | 1,051
=4 163 214 240 201 168 278 185 208 191 170

245 - A=Az 283

% %
BA7Rke] F6E 5 RS sglon el BelE AR Bt IATHES 3y
2 S AR AL Bek Bolol @ AoR PAEAN A4RE AFHE s|REe]
PCBAIZ TS 1T AnE WER EAARS o1 A 2, AAaT

ARE 2004971400] Ak 7D SRS SASIS

b1

glo] 1995

E 4-5) CI=s|H2MKI=
(9] : 1099, W)

PCBLHSSISET | SEYUUXIX|E IR PCB+&
1995 29 3,942 2,343 309
1996 60 4,345 2,946 377
1997 87 5,050 3,503 461
1998 222 5919 3916 481
1999 198 7,238 6,345 567
2000 179 8,419 8,691 779
2001 174 7,244 11,239 613
2002 183 8,021 9,320 725
2003 124 8,310 12,139 891
2004 166 9,250 14,845 1,221
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0.8382480605

AAAS 0.702660724
23 ARAS 0.553991086
E=ext 42,83643265
5T 10
=AHEN
=gt Mg FH| 7eEt F
3 A 26017.84023 8672.613409 4726322965 0.0506552
zb A} 11009.75977 1834.959962
Al 37027.6
A = HE2A tSAI P-2t
4 H -125.623449 78.14071252 -1.60765681 0.15903462
74 2 ARE 0.065994638 0.020965013 3.147846204 0.01986896
I -0.00832025 0.009823538 -0.86376466 0.42090014
ZZoll -0.19110114 0.153130204 -1,18266113 0.28167987
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A Study on the Technical Trend of PCB Manufacturing Process
and Restriction of the Use of Certain Hazardous Substance in

Electrical and Electronic Equipment

Park, Sueng-jun* - Choi, Yong-hwan**

— I ABSTRACT

This study constructs an empirical economic model to investigate the
competitiveness of PCB(Printed Circuit Board) manufacturing industries in Korea under
international environmental policies. The purpose of this model is to analyze how the
international environmental controls affect the technical competitiveness of Korean PCB
manufacturing industries,

Since the United Nations conference on environment and development in Rio de
Janeiro in 1992 many advanced countries have been interested in international
environment cooperation, European Union created the regulation regarding the use of
certain hazardous substance in Electrical and Electronic Equipment (RoHS) and
enforced it on July 1, 2006, The RoHS prohibits the placement of the electrical and
electronic equipment into the EU market containing more than the set levels of lead,
cadmium, mercury, hexavalent chromium, polybrominated biphenyl (PBB) and
polybrominated

PCB is a basic component of comprehensive electrical and electronic products.
Korea's exports of electrical and electronic products share 40% of the total
exports(2004), However, electrical and electronic  products cause environmental
problems by its production process and scrapped material. RoHS create barriers to the
export of electrical and electronic products to EU market. This may have a direct
impact on the Korean domestic market, So it is worthwhile to study the relationship

between the environmental regulation and relative efficiency of competitiveness of PCB

industry.

* Profess of Econimics, Dankook University

** Economics major, Graduate school of Dankook University




S AE A (RoHS)7 =t PCBAIZR AFI9] 717 Aol w]Al= JokeA]

The results of our empirical analysis indicated that PCB manufacturing industries
would get stronger technical competitiveness by facing international environmental
regulations aggressively. We can conclude from our OLS results that the expenditure
on pollution reduction will enhance the technical competitiveness of PCB

manufacturing industries, That is, the result is in favor of the Porter s hypothesis.

Key Words : RoHS, PCB, Porter’s hypothesis,
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