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.ROHGRN WDúODUÕQGD WHGDYL LoLQ FHUUDKL \|QWHP�
OHUH DOWHUQDWLI RODUDN JHOLúHQ HQGRVNRSLN UHWUR�
JUDG NRODQMLR SDQNUHDWRJUDIL �(5.3� NXOODQÕP�
ODUÕ VRQ \ÕOODUGD JLGHUHN \D\JÕQODúPDNWD KDWWD
ELULQFL WHGDYL KDOLQH JHOPHNWHGLU� 6DIUD NHVHVL
WDúODUÕ LOH ELUOLNWH ROGX÷XQGD ELOH VDGHFH FHUUDKL
X\JXODPD VHoHQH÷LQLQ \DQÕQGD |QFH HQGRVNR�
SLN WHGDYL GDKD VRQUD NROHVLVWHNWRPL LoLQ
ODSDUDVNRSLN \DNODúÕP GDKD oRN NDEXO J|UPHN�
WHGLU� %X \D]ÕPÕ]GD� NOLQL÷LPL]GHNL (5.3
X\JXODPDODUÕPÕ]Õ YH OLWHUDW�UGHNL NROHGRN WDúÕ
WHGDYLOHULQL GH÷HUOHQGLUHUHN NDUúÕODúWÕUGÕN�
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(QGRVNRSLN JLULúLPOHULQ FHUUDKL\H J|UH GDKD D] PRUELGLWH YH PRUWDOLWH\H VDKLS ROPDODUÕ
QHGHQL\OH NROHGRN WDúODUÕQÕQ oÕNDUÕOPDVÕ VÕN NXOODQÕODQ ELU \|QWHP ROPXúWXU�
%X oDOÕúPDGD ���� YH ���� \ÕOODUÕ DUDVÕQGD WHGDYL J|UHQ ��� NROHGRN WDúOÕ ROJX
GH÷HUOHQGLULOPLúWLU ��� HUNHN ��� NDGÕQ� RUWDODPD \DúODUÕ� ���� (QGRVNRSLN UHWURJUDG
NRODQMLRSDQNUHDWRJUDIL �(5.3� ��� KDVWDQÕQ ���¶XQGD ����� EDúDUÕOÕ ROGX� (QGRVNRSLN
VILQNWHURWRPL� EDVNHW LOH WDú oÕNDUÕOPDVÕ \D GD VWHQW LOH SDO\DV\RQ VD÷ODQPDVÕ ��� KDVWDQÕQ
���¶GH ����� EDúDUÕOÕ ROGX� .ROHGRN WDúODUÕQGD JHQHO HQGRVNRSLN WHGDYL EDúDUÕVÕ LVH � ��
RODUDN EXOXQGX�
%X KDVWDODUGD J|U�OHQ NRPSOLNDV\RQ RUDQODUÕ LVH VÕUD\OD 3DQNUHDWLW � �� VILQNWHURWRPL
VRQUDVÕ NDQDPD � �� SHUIRUDV\RQ � ��� RODUDN EXOXQXUNHQ ELU KDVWD NDQDPD QHGHQL\OH
\DSÕODQ FHUUDKL JLULúLP VRQUDVÕQGD VHSVLV YH SDQNUHDWLN DVVLW LOH ND\EHGLOPLúWLU� 6RQXo RODUDN
HQGRVNRSLN RODUDN WDúODUÕQ oÕNDUÕOPDVÕ \�NVHN RUDQGD EDúDUÕ YH G�ú�N NRPSOLNDV\RQ RUDQODUÕ
LOH VD÷ODQDELOPHNWHGLU�
$QDKWDU NHOLPHOHU� (5.3� NROHGRNROLWLD]LV� HQGRVNRSLN VILQNWHURWRPL

(QGRVFRSLF UHPRYDO RI ELOH GXFW VWRQHV

(QGRVFRSLF SURFHGXUHV KDYH ORZHU FRPSOLFDWLRQV� PRUELGLW\ DQG PRUWDOLW\ UDWHV WKDQ
VXUJHU\� LQ WKLV UHVSHFW HQGRVFRSLF UHPRYDO RI FRPPRQ ELOH GXFW VWRQHV KDV EHFRPH D
URXWLQH SURFHGXUH�
:H UHSRUW RQ ��� SDWLHQWV WUHDWHG EHWZHHQ ���� DQG ���� ZLWK FRPPRQ ELOH GXFW VWRQHV
��� PHQ� ��� ZRPHQ� PHGLDQ DJH �� \HDUV�� (QGRVFRSLF UHWURJUDGH
FKRODQJLRSDQFUHDWRJUDSK\ �(5&3� ZDV VXFFHVVIXO LQ ��� RI ��� SDWLHQWV ������
(QGRVFRSLF VSKLQFWHURWRP\� UHPRYDO RI FKROHGRFKDO VWRQHV RU SDOOLDWLRQ ZLWK VWHQW ZDV
VXFFHVVIXO LQ ��� RI ��� SDWLHQWV ������ 2YHUDOO VXFFHVV UDWH RI HQGRVFRSLF WUHDWPHQW LQ
FKROHGRFKDO VWRQHV ZDV ����
&RPSOLFDWLRQ UDWHV ZHUH DV IROORZV� SDQFUHDWLWLV ��� SRVWVSKLQFWHURWRP\ EOHHGLQJ ���
DQG SHUIRUDWLRQ ����� 2QH SDWLHQW ZLWK KHPRUUKDJH GLHG DIWHU VXUJHU\ EHFDXVH RI
SDQFUHDWLF DVFLWHV DQG VHSVLV� ,W LV FRQFOXGHG WKDW HQGRVFRSLF UHPRYDO RI ELOH GXFW VWRQHV LV
D PHWKRG ZLWK D KLJK UDWH RI VXFFHVV DQG ORZ UDWH RI FRPSOLFDWLRQ�
.H\ ZRUGV� (5&3� FKROHGRFKROLWKLDVLV� HQGRVFRSLF VSKLQFWHURWRP\
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%LOL\HU REVWU�NV\RQ G�ú�Q�OHUHN (5.3 X\JX�
ODQDQ ��� ROJXGDQ ���¶VLQGH NROHGRN WDúÕ
WHVSLW HGLOGL� .ROHGRN WDúOÕ ROJXODUÕPÕ]ÕQ \DúODUÕ

����� DUDVÕQGD ���±��� ��� NDGÕQ YH ��
HUNHNWHQ ROXúPDNWD\GÕ� dR÷X ELU NH] ROPDN
�]HUH ��� NH] �RUWDODPD� ���� (5.3 YH
JLULúLPVHO WHGDYL X\JXODQGÕ� %X ROJXODUGDQ
���¶VLQGH ����� WDúOÕ VDIUD NHVHVL� ��¶�QGH
���� QRUPDO VDIUD NHVHVL YDUGÕ� ��¶VL �����
LVH VDIUD NHVHVL RSHUDV\RQX JHoLUPLúWL�

<�] VHNVHQ LNL ROJXGDQ ���¶XQGD ����� (5.3
WDQÕVDO DPDoOÕ EDúDUÕOÕ ROGX� (5.3 EDúDUÕVÕ]
RODQ �o ROJXGDQ ELU WDQHVL GDKD |QFHGHQ
%LOOURWK ,, RSHUDV\RQX JHoLUPLúWL� (QGRVNRSLN
JLULúLP VÕUDVÕQGD N|U OXSWD LQWUDSHULWRQHDO
SHUIRUDV\RQ L]OHQHQ EX ROJXGD JLULúLP
VRQODQGÕUÕODUDN DFLO ODSDUDWRPL X\JXODQGÕ� 'L÷HU
ROJXODUGDQ ELULQGH %LOOURWK ,, RSHUDV\RQXQD
ED÷OÕ RGGL\H XODúÕODPDGÕ� GL÷HUOHULQGH LVH RGGL�
QLQ DúÕUÕ ILEURWLN ROPDVÕ QHGHQL\OH NDQ�ODV\RQ
VD÷ODQDPDGÕ�

(5.3¶QLQ J|U�QW�OHPHGH EDúDUÕOÕ ROGX÷X ���
ROJXGDQ ���¶LQGH ����� HQGRVNRSLN WHGDYL
EDúDUÕOÕ ROGX� %DúDUÕVÕ] RODQ � ROJXGDQ ELULQGH
GDKD |QFH NROHVLVWHNWRPL YH NROHGRN WDúÕ
QHGHQL\OH (5.3 X\JXODQPÕú� HQGRVNRSLN VILQN�
WHURWRPL �(6� VRQUDVÕ WDúODU WHPL]OHQPLúWL� %X
ROJXQXQ Q�NV WDúÕ YH RGGL VWHQR]X QHGHQL\OH
�o \ÕO VRQUDNL (5.3 X\JXODPDVÕQGD (6 VRQUDVÕ
EHOLUJLQ NDQDPD ROXúWX YH FHUUDKL JHUHNVLQLPL
ROGX� 'L÷HU ROJXODUGDQ LNLVLQGH RGGLQLQ GLYHU�
WLN�O LoLQGH ROPDVÕ GL÷HUOHULQGH DQDWRPLN SR]LV�
\RQ GH÷LúLNOLNOHUL QHGHQL\OH WHGDYL JLULúLPOHUL
EDúDUÕOÕ ROPDGÕ�

2WX] VHNL] ROJXGD WDúODUÕQ E�\�N \D GD oRN
ROPDVÕ QHGHQL\OH JHoLFL QD]RELOL\HU GUHQDM
�1%'� X\JXODQGÕ� 1%' \HUOHúWLULOHQ ROJXODUGDQ
��¶LQGH E�\�N RODQ WDúODU (6:/ LOH NÕUÕOGÕ YH
GDKD VRQUD EDVNHW LOH WHPL]OHQGL� 'L÷HU JHoLFL
1%' X\JXODQDQ ROJXODUGDQ �o�QGH HQGRVNRSLN
OLWRWULSVL LOH GL÷HU NDODQ KDVWDODUGD LVH WHNUDU�
OD\DQ VHDQVODUOD WDúODU EDVNHW X\JXODPDVÕ LOH
WHPL]OHQGL �ùHNLO ��� %X ROJXODUGDQ ELULQGH
OLWRWULSVL X\JXODPDVÕ VÕUDVÕQGD OLWRWULSVL EDVNH�
WLQLQ NÕUÕOPDVÕ VRQXFX LúOHP HUWHOHQGL� %X
ROJXGD GDKD VRQUD (6:/ X\JXODQDUDN WDúODU
NÕUÕOGÕ YH EDVNHW NXUWDUÕOGÕ� 2OJXODUÕQ ���¶VLQGH
HQGRVNRSLN VILQNWHURWRPL �(67� VRQUDVÕ EDVNHW

YH JHUHNLUVH EDORQ LOH WDúODUD P�GDKDOH HGLOGL�
7RSODP � ROJXGD SDO\DV\RQ DPDoOÕ ���� )U
VWHQW X\JXODQGÕ YH EX ROJXODUGDQ �o�QGH (67
X\JXODQPDGDQ VWHQW LOH SDO\DV\RQ VD÷ODQGÕ�

ùHNLO �� %DVNHW LOH WDú oÕNDUÕODQ ROJXGD (5.3 J|U�QW�V��

*HQHO RODUDN NDUúÕODúWÕ÷ÕPÕ] NRPSOLNDV\RQODU
LVH ú|\OH\GL� øNL ROJXGD LON �� VDDW LoLQGH NHQ�
GLQL VÕQÕUOD\DQ SDQNUHDWLW JHOLúWL� PHGLNDO GHV�
WHN WHGDYLOHUL LOH L\LOHúWLOHU� %LOOURWK ,, RSHUDV�
\RQX JHoLUPLú ELU ROJXGD HQGRVNRSLN JLULúLP
VÕUDVÕQGD N|U OXS SHUIRUDV\RQX JHOLúWL YH FHUUD�
KL RODUDN WHGDYL HGLOGL� ho \ÕOGDQ GDKD HVNL
G|QHPGH (5.3 \DSÕODQ YH Q�NV WDú \DGD RGGL
ILEUR]LVL |Q WDQÕVÕ LOH HQGRVNRSLN VILQNWHURWRPL
\DSÕODQ LNL ROJXGD �� VDDWWH � �QLWH WUDQVI�]\R�
QD UD÷PHQ NDQDPDQÕQ V�UPHVL QHGHQL\OH FHU�
UDKL X\JXODQGÕ� 3RVWRSHUDWLI ELU ROJX VRUXQVX]
L\LOHúLUNHQ GL÷HULQGH SDQNUHDVÕQ ILEURWLN ROPDVÕ
FHUUDKL VRQUDVÕ SDQNUHDWLN VÕ]ÕQWÕQÕQ V�UPHVL
QHGHQL\OH DVLW YH VHSVLV JHOLúWL� +DVWD W�P
PHGLNDO WHGDYL\H UD÷PHQ NXUWDUÕODPDGÕ�

7�P NROHGRN WDúOÕ ROJXODU LoLQGH WHGDYL EDúDUÕVÕ
� ���� ��������� RODUDN EXOXQXUNHQ J|U�QW��
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OHPHGH EDúDUÕOÕ ROJXODUÕQ WHGDYL EDúDUÕVÕ �
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7HGDYL VHoHQHNOHULQLQ oRNOX÷X \DQÕQGD NROHGRN
WDúODUÕ LoLQ KHQ�] VWDQGDUW WHGDYL \|QWHPL
\RNWXU� ùRN GDOJDODUÕ LOH NÕUPD� HULWPH \|QWHP�
OHUL JLEL \|QWHPOHULQ \DQÕQGD NHVLQ \|QWHP JLEL
J|U�QHQ FHUUDKL JLULúLPOHU YH\D GDKD D] LQYD]LY
RODQ (5.3 VHoHQHNOHU DUDVÕQGDGÕU����

.ROHGRN WDúODUÕQD JLULúLP LON GHID &RXUYRLVLHU
WDUDIÕQGDQ ���� \ÕOÕQGD NROHGRNRWRPL LOH
ROPXúWXU� 7 W�S NXOODQÕPÕ LVH ���� \ÕOÕQGD .HKU
WDUDIÕQGDQ EDúODPÕúWÕU� øON LQWUDRSHUDWLI NRODQ�
MLRJUDIL 0LUL]]L WDUDIÕQGDQ ���� \ÕOÕQGD \DSÕO�
PÕúWÕU YH EX VD\HGH NROHGRN WDúODUÕ LoLQ GDKD
L\L \DNODúÕP G|QHPL EDúODPÕúWÕU� øNLQFL HQ
E�\�N JHOLúPH ���� \ÕOÕQGD 0F ,YHU WDUDIÕQGD
VHUW NROHGRNRVNRSODUÕQ NXOODQÕPÕ LOH EDúODPÕú�
WÕU� 'DKD VRQUD 6KRUH YH /LSSPDQ WDUDIÕQGDQ
\XPXúDN NROHGRNRVNRS NXOODQÕOPÕúWÕU� 6RQ ��

\ÕO LoHULVLQGH NRODQMLRJUDIL WHNQLNOHULQLQ
JHOLúPHVL LOH NROHGRNRWRPL RUDQODUÕ YH
RSHUDV\RQ VRQUDVÕ XQXWXODQ NROHGRN WDúODUÕ
D]DOPÕúWÕU��

'DKD D] LQYD]LY ROPDVÕ QHGHQL\OH NROHGRN WDú�
ODUÕ LoLQ RSHUDWLI \|QWHPOHULQ \HULQH HQGRVNRSLN
WHGDYL GDKD VÕN RODUDN |QHULOPHNWHGLU� KDWWD
NROHVLVWHNWRPL X\JXODQDFDNODUD DoÕN FHUUDKL
\HULQH (5.3 YH ODSDUDVNRSLN NROHVLVWHNWRPL
�/.� ELUOLNWHOL÷L GDKD oRN NDEXO J|UPHNWHGLU����
g]HOOLNOH VLVWHPLN KDVWDOÕ÷Õ RODQODUGD� \DúOÕ YH
G�úN�Q KDVWDODUGD \DOQÕ] EDúÕQD VILQNWHURWRPL
X\JXODQPDVÕ ELOH DPHOL\DWWDQ NXUWXOPD\Õ VD÷OD�
\DELOPHNWHGLU����� .ROHVLVWHNWRPL |QFHVL (5.3
JHUHNOLOL÷L JHQHOGH ���
QXQ DOWÕQGDGÕU� J|]GHQ
NDoDFDN WDúODUGD GD SRVWRSHUDWLI (5.3 JHUHNOL
ROXUVD EDúDUÕ \�NVHNWLU��� (QGRVNRSLN VILQNWHUR�
WRPL DNXW NRODQMLW ROJXODUÕQGD DFLO JLULúLP
RODUDN X\JXODQÕUVD DFLO FHUUDKL X\JXODQPDVÕQD
J|UH GDKD D] PRUELGLWH YH PRUWDOLWH\H
VDKLSWLU��

7DEOR �� .ROHGRN WDúÕ EXOXQDQ ROJXODUÕQ VRQXoODUÕ�

Q 2UDQ � RUDQODUÕ

7�P ROJXODUGD NROHGRN WDúÕ ��� ������� � ��
7DQÕVDO (5.3 EDúDUÕVÕ ��� ������� � ��
7HGDYL EDúDUÕVÕ ��� ������� � ��
1%' X\JXODPDVÕ �� ������ � ��
(6:/ X\JXODPDVÕ � ����� � �
(QGRVNRSLN OLWRWULSVL �� ������ � �
6WHQW � ����� � �

6DIUD \ROODUÕQGDNL WDúODU HQGRVNRSLN EDVNHW
\DGD EDORQ LOH ���
D XODúDQ EDúDUÕ RUDQODUÕ LOH
oÕNDUÕODELOPHNWHGLU����� %�\�NO�÷� �� PP¶\L
DúDQ WDúODUGD EDORQOD \D GD EDVNHW LOH WDúÕQ
oÕNDUÕOPDVÕ J�o RODELOPHNWH EX GXUXPODUGD WDú
HQGRVNRSLN JLULúLP VÕUDVÕQGD NÕUÕODELOPHNWH�
GLU����� EX WHNQLNWH EDúDUÕ LVH ������
DUDVÕQGDGÕU��� %XQODUÕQ GÕúÕQGD D\UÕFD HOHNWUR
KLGUROLN OLWRWULSVL�� OD]HU OLWRWULSVL WDúODUÕQ
NÕUÕOPDVÕQGD X\JXODQDELOLU�� QD]RELOL\HU GUHQ LOH
VROYHQW PDGGHOHU� |]HOOLNOH PHWLO WHUEXWLO HWHU
X\JXODQDUDN WDú E�\�NO�÷� D]DOWÕODELOLU YH
oÕNPDVÕ NROD\ODúWÕUÕODELOLU� DQFDN EX \|QWHPLQ
GH EDúDUÕVÕ DQFDN ������ DUDVÕQGDGÕU�� %D]Õ
\D]DUODU LVH � FP
GHQ E�\�N WDúODUGD GR÷UXGDQ
FHUUDKL |QHUHELOPHNWHGLU������ dÕNDUWÕODPD\DQ
E�\�N WDúODUGD L\L ELU DOWHUQDWLI VDIUD \ROODUÕQD
HQGRSURWH] \HUOHúWLUHUHN WDNLS HWPHNWLU� EX
\DNODúÕP ��� EDúDUÕOÕ J|U�QPHNWHGLU� VWHQW
|QFHVL VILQNWHURWRPL \DSÕOPDVÕ LVH SDQNUHDWLW

ULVNLQL GH D]DOWDFDN YH VWHQW WÕNDQPDVÕ GXUX�
PXQGD ELOH VDIUD GUHQDMÕQÕ VD÷OD\DFDNWÕU����
(QGRVNRSLN RODUDN SDUoDODQDPD\DQ WDúODUGD
Y�FXW GÕúÕ HOHNWURPDQ\HWLN GDOJDODUOD GD WDúÕQ
SDUoDODQPDVÕ GHQHQHELOLU� 5XWLQ RSHUDWLI
NRODQMLRJUDIL NRQWUROOHUL \HULQH RSHUDV\RQODU�
GDQ VRQUD NDODQ \D GD XQXWXODQ WDúODUÕQ
WHGDYLVLQGH SRVWRSHUDWLI (5.3 |QHULOHELOLU�
$\UÕFD NROHVLVWHNWRPL VRO \DQ SR]LV\RQGD LNHQ
X\JXODQÕUVD SHULRSHUDWLI (5.3 GH P�PN�QG�U��

$oÕN NROHVLVWHNWRPLGH JLULúLP JHUHNLU� NROHGR�
NRWRPL YH 7 W�S GUHQDM \DSÕODELOLUVH GH PRUWD�
OLWH ��� NDW DUWPDNWDGÕU� /. VÕUDVÕQGD GD
NRODQMLRJUDIL NRQWURO�� NROHGRNRVNRSL YH EX
VÕUDGD RGGL\H VILQNWHURWRPL \DSÕODELOLU������ /.
JLULúLPL VÕUDVÕQGD NRODQMLRJUDIL VHoLOPLú YDND�
ODUGD X\JXODQDUDN (5.3 VD\ÕVÕ D]DOWÕODELOLU���
DQFDN NRODQMLRJUDILGH GH \DQOÕú SR]LWLI RUDQÕQÕQ
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���� QHGHQL\OH GROD\Õ UXWLQ \DSÕOPDVÕ |QHULO�
PH]���

&HUUDKL \|QWHPOHUH DOWHUQDWLI RODUDN JHOLúHQ
HQGRVNRSLN WHGDYLOHU |]HOOLNOH NROHGRN
WDúODUÕQÕQ WHGDYLVLQGH |QHPOL \HU WXWPDNWDGÕU�
%L]LP GH ROJXODUÕPÕ]GD NROHGRN WDúODUÕQÕQ WDQÕVÕ
���� WHGDYLOHUL ��� EDúDUÕ LOH
VD÷ODQDELOPLúWLU� ROJXODUGD PRUELGLWH �����
FHUUDKL JHUHNVLQLPL ���� YH ELU KDVWDQÕQ
FHUUDKL VRQUDVÕ ND\EHGLO�PHVL\OH PRUWDOLWH �
��� RODUDN EXOXQGX� %X UDNDPODU LVH
HQGRVNRSLN WHGDYLOHULQ \�NVHN RUDQGD EDúDUÕ
LOH VD÷ODQDELOGL÷LQL� NRPSOLNDV�\RQODUÕQÕQ D]
ROGX÷XQX J|VWHUPHNWHGLU�

.$<1$./$5
�� +DZHV 5+� 6KHUPDQ 6� &KROHGRFKROLWKLDVLV� ,Q�

+DXEULFK :6� 6FKDIQHU )� HGV� %RFNXV
*DVWURHQWHURORJ\� �WK HGLW 3KLODGHOSKLD� :�%� 6DXQGHUV
&RPSDQ\ ����� ��������
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