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0DWHPDWLNYHMOHGQLQJVVDPWDOHQ�VRP�PHWRGH 
 
 
 
 

0HWRGHQ�HU�XGYLNOHW�RYHU�HQ�SHULRGH�DI��-��nU�L�IRUELQGHOVH�PHG�DUEHM�
GHW�PHG�XGYLNOLQJ�DI�PDWHPDWLVN�O ULQJ�IRU�)DDERUJ�0LGWI\Q�.RPPX�
QHV�)DJVHNUHWDULDW�IRU�8QGHUYLVQLQJ��QX�&HQWHU�IRU�2SY NVW�RJ�/ �
ULQJ��'HU�KDU�Y UHW�DIKROGW�HW�KDOYW�KXQGUHGH�PDWHPDWLNYHMOHGQLQJV�
VDPWDOHU�PHG�HOHYHU�L�PDWHPDWLNYDQVNHOLJKHGHU��RJ�GHU�KDU�HQGYLGHUH�
Y UHW�DIKROGW�VDPWDOHU�PHG�QRJOH�DI�HOHYHUQHV�IRU OGUH��EODQGW�DQGHW�
IRU�DW�J¡UH�RS�PHG�IRUHVWLOOLQJHQ�RP��DW�PDWHPDWLNYDQVNHOLJKHGHU�NDQ�
´QHGDUYHV´
��RJ�IRU�DW�JLYH�IRU OGUHQH�EHGUH�IRUXGV WQLQJHU�IRU�DW�
KM OSH�GHUHV�E¡UQ��(OHYHUQHV�PDWHPDWLNO UHUH�KDU��KYRU�GHW�KDU�Y UHW�
PXOLJW��GHOWDJHW�VRP�REVHUYDW¡U�XQGHU�YHMOHGQLQJVVDPWDOHQ��,�QRJOH�
VLWXDWLRQHU�HU�VDPWDOHQ�EOHYHW�IXOJW�RS�DI�HQ�VDPWDOH��KYRU�HQ�DI�HOOHU�
EHJJH�IRU OGUHQH�KDU�Y UHW�PHG�VDPPHQ�PHG�GHUHV�EDUQ�� 
 
  
0HWRGHQ�RPKDQGOHU�IHP�SXQNWHU� 
 
$IG NQLQJ�DI�HOHYHQV�PDWHPDWLVNH�UHIHUHQFHUDPPHU�RJ� 
JUXQGO JJHQGH�IRUVWnHOVH 
$IG NQLQJ�RJ�W\GHOLJJ¡UHOVH�DI�O ULQJVSRWHQWLDOHU 
$IP UNQLQJ�DI�O ULQJVYHMH 
)MHUQHOVH�DI�O ULQJVIRUKLQGULQJHU 
%LEULQJHOVH�DI�WUR�Sn�DW�NXQQH�O\NNHV�PHG�PDWHPDWLNNHQ 
 
 
 
 
 

 

 



ϱ 

$IG NQLQJ�DI�HOHYHQV�PDWHPDWLVNH�UHIHUHQFHUDPPHU
��RJ�JUXQG�
O JJHQGH�IRUVWnHOVH 

5HIHUHQFHUDPPHUQH�RJ�GHQ�JUXQGO JJHQGH�PDWHPDWLVNH�IRUVWnHOVH�
RSE\JJHV�L�I¡UVNROHDOGHUHQ�JHQQHP�XQGHUV¡JHOVHU�DI�RPJLYHOVHUQH��GHU�
XQGHUWLGHQ�NDQ�KDYH�NDUDNWHU�DI�YLGHQVNDEHOLJ�PHWRGH��RJ�L�HW�W W�VDP�
VSLO�PHG�GH�SHUVRQHU��GHU�LQGJnU� 

5HIHUHQFHUDPPHUQH�HU�Sn�GHQ�PnGH�UHODWHUHW�WLO�EDUQHWV�KYHUGDJ��+YLV�
GHQ�HIWHUI¡OJHQGH�PDWHPDWLNXQGHUYLVQLQJ�LNNH�WDJHU�K¡MGH�IRU�GHW��PHQ�
GLVWDQFHUHU�VLJ�RJ�EOLYHU�IRU�WHRUHWLVN��RSVWnU�GHU�KRV�EDUQHW�HQ�RSOHYHO�
VH�DI��DW�GHU�HU�WDOH�RP�WR�IRUVNHOOLJH�IRUPHU�IRU�PDWHPDWLN��GHU�OHYHU�
XDIK QJLJW�DI�KLQDQGHQ� 

7LOVYDUHQGH�HU�GHU�VWRU�ULVLNR�IRU��DW�GHU�L�IRUELQGHOVH�PHG�JUXQGVNROH-�
RJ�XQJGRPVXGGDQQHOVHUQH�RSVWnU�WLOVYDUHQGH�SUREOHPDWLNNHU��KYRU�IRU�
HNVHPSHO�PDWHPDWLNNHQ�IUD�PDWHPDWLNXQGHUYLVQLQJHQ�LNNH�NDQ�RYHU�
I¡UHV�Sn�VNROHQV�¡YULJH�IDJ��IRU�HQ�GHO�HOHYHUV�YHGNRPPHQGH� 

$W�In�NREOHW�HOHYHQV�UHIHUHQFHUDPPHU�RJ�JUXQGO JJHQGH�PDWHPDWLVNH�
IRUVWnHOVH�VDPPHQ�PHG�PDWHPDWLNXQGHUYLVQLQJHQ�HU�VnOHGHV�HQ�IRUXG�
V WQLQJ�IRU�VXFFHV��LNNH�PLQGVW�IRU�HOHYHU�L�PDWHPDWLNYDQVNHOLJKHGHU�
HOOHU�L�IDUH�IRU�DW�NRPPH�L�PDWHPDWLNYDQVNHOLJKHGHU� 

'HW�HU�L�DIJ¡UHQGH��DW�HOHYHQ�I¡OHU�VLJ�DQHUNHQGW�RJ�WDJHW�DOYRUOLJW��RJ�
GHW�HU�HOHYHQV�RSOHYHOVH�DI�PDWHPDWLNNHQ�RJ�GH�YDQVNHOLJKHGHU�GHU�HU�
IRUEXQGHW�PHG�DW�O UH��GHU�HU�FHQWUDOH�� 

6S¡UJVPnO�Pn�GHUIRU�UHWWHV�LPRG�DW�In�YLGHQ�RP��KYRUGDQ�HOHYHQ�RSOH�
YHU�VLQH�SUREOHPHU�RJ�LNNH�PRG�O UHUHQV�RSOHYHOVH�DI�HOHYHQ� 

+YRUGDQ�HU�GLQ�RSOHYHOVH�DI�PDWHPDWLNNHQ" 
(U�GHU�QRJHW�GX�V\QHV�HU�VY UW"�OHW"��-��+YRUIRU"� 
.DQ�GX�JLYH�HW�HNVHPSHO" 
.DQ�GX�Q YQH�QRJOH�RSJDYHU��GX�V\QHV�HU�VY UH" 
+YLV�HOHYHQ�LNNH�VHOY�Q YQHU�QRJOH�HNVHPSOHU��HOOHU�VYDUHU�XQGYLJHQ�
GH�JHQHUHOW�NDQ�GHW�Y UH�HQ�JRG�LGH��DW�DIV¡JH�IRUVNHOOLJH�RPUnGHU�DI�
PDWHPDWLNNHQ��EHJ\QGHQGH�PHG�GHW�PHVW�JUXQGO JJHQGH��IRU�HNVHP�
SHO�GH�ILUH�UHJQHDUWHU��'HW�VLJHU�VLJ�VHOY��DW�QnU�HOHYHQV�VYDU�LNNH�HU�GHW�



ϲ 

IRUYHQWHGH��JLYHV�GHU�LNNH�XGWU\N�IRU��DW�VYDUHW�HU�IRUNHUW��(OHYHQ�NDQ�
EOLYH�EHGW�RP�DW�XGG\EH�VLW�VYDU��Vn�GHQ�VS¡UJHQGH�IRUVWnU�W QNQLQJHQ�
HOOHU�GHU�NDQ�VS¡UJHV�PHG�WDO��GHU�XPLGGHOEDUW�HU�HQNOHUH�DW�RSHUHUH�
PHG� 

)LJ����YLVHU�HQ�HOHY��GHU�IRUJ YHV�IRUV¡JHU�DW�EUXJH�HQ�GHOYLVW�O UW�DO�
JRULWPH��(OHYHQ�JDQJHU���PHG����InU�UHVXOWDWHW����RJ�
O JJHU�GHUHIWHU����WLO� 

�,�ILJ����RYHUV WWHV�RSJDYHQ�WLO�HQ�DUHDOEHUHJQLQJ��RJ�
PHG�GHQ�VRP�XGJDQJVSXQNW�NXQQH�KXQ�Qn�IUHP�WLO�GHW�
ULJWLJH�UHVXOWDW�� 

(OHYHQ�EOHY�HIWHUI¡O�
JHQGH�EHGW�RP��DW�JDQ�
JH����PHG�����2SJD�

YHQ�RYHUVDWWHV�WLO��DW����SHUVRQHU�VNXOOH�
KDYH���NU��KYHU�RJ�KXQ�YDOJWH�DW�WHJQH�
���FLUNOHU��ILJ�����PHQ�VOHWWHGH�GHQ�HQH��
Vn�GHU�YDU�����'HU�VNXOOH�QX�O JJHV���NU��
L�KYHU��7LO�HQ�EHJ\QGHOVH�O JJHV�GHU�WUH�
NU��RJ�HQ�IHPNURQH�L�KYHU�� 

0HWRGHQ�HU�EUXJEDU�RJ�E\JJHU�Sn�HQ�
JUXQGO JJHQGH�IRUVWnHOVH��PHQ�HOHYHQ�
JnU�IHMO�L��-WDEHOOHQ��+XQ�NRQNOXGHUHU�QX��DW�RSJDYHQ�NDQ�O¡VHV�YHG�DW�
JDQJH����PHG�����JDQJH����PHG���RJ�O JJH�GH�WR�SURGXNWHU�VDPPHQ��
3n�GHQ�PnGH�YLVWH�KXQ��DW�KXQ�IRUVWRG��DW�GH�WR�IDNWRUHUV�U NNHI¡OJH�

LNNH�EHW¡G�QRJHW�RJ�DW�KXQ�YDU�
EHJ\QGW�DW�XGYLNOH�VLQ�HJHQ�PH�
WRGH�WLO�PXOWLSOLNDWLRQ� 

 

'HW�HU�DOPLQGHOLJW��DW�P¡GH�XG�
WU\N�VRP��´-HJ�NDQ�LNNH�ILQGH�
XG�DI�GLYLVLRQ´��´-HJ�KDU�DOGULJ�

&ŝŐ͘�ϭ 

&ŝŐ͘�Ϯ 

&ŝŐ͘�ϯ 



ϳ 

O UW�GLYLVLRQ´� 

8GVDJQHW�G NNHU�VRP�RIWHVW�RYHU��DW�HOHYHQ�HU�EOHYHW�EHGW�RP�DW�O UH�
HQ�EHVWHPW�PHWRGH��DOJRULWPH��+DU�HOHYHQ�RSOHYHW�VNROHVNLIW��NDQ�GHU�
OHW�J¡UH�VLJ�LQGWLO�IOHUH�IRUVNHOOLJH�DOJRULWPHU�J OGHQGH��'HW�VLJHU�VLJ�
VHOY��DW�GHW�LNNH�YLO�KDYH�ELGUDJHW�WLO�HOHYHQV�IRUVWnHOVH�IRU�PDWHPDWLN�
NHQ��WY UWLPRG� 

)LJ����YLVHU�HQ�GLYLVLRQVRSJD�
YH��KYRU�HOHYHQ�KDU�VNUHYHW�
GHQ�RP�WLO�HQ�NODVVLVN�DOJRULW�
PH��PHQ�YLVNHW�GHW�XG�LJHQ��
9HG�GHQ�HIWHUI¡OJHQGH�PDWH�
PDWLNYHMOHGQLQJVVDPWDOH�IRU�
PXOHUHGHV�RSJDYHQ�VRP�HQ�
IRUGHOLQJ�DI����NU��PHOOHP����

SHUVRQHU��(OHYHQ�NXQQH�VH��DW�GHU�PLQGVW�NXQQH�EOLYH���NU��WLO�KYHU��
.RQWUROOHUHGH�VLQ�K\SRWHVH�RJ�NRQVWDWHUHGH��DW�GHU�YDU�IRUGHOW�KDOYGH�
OHQ��KYRUIRU�GHU�PnWWH�EOLYH���NU��WLO�KYHU�RJ�WLOI¡MHGH��DW�GHU�VNXOOH�
JDQJHV�PHG����IRU�DW�NRPPH�RS�Sn�
������)LJ����� 

(NVHPSOHW�YLVHU��DW�HOHYHQV�SUREOHP�
LNNH�YDU�PDQJOHQGH�PDWHPDWLVN�IRU�
VWnHOVH��PHQ�GHQ�LNNH�O UWH�DOJRULW�
PH� 

 

 

 

 

 

 

 

&ŝŐ͘�ϰ 

&ŝŐ͘�ϱ 
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$IG NQLQJ�RJ�W\GHOLJJ¡UHOVH�DI�O ULQJVSRWHQWLDOHU 

  

,�SURFHVVHQ�PHG�DIG NQLQJ�DI�HOHYHQV�UHIHUHQFHUDPPHU�RJ�JUXQGO J�
JHQGH�PDWHPDWLVNH�IRUVWnHOVH��HU�GHU�RJVn�LQGHKROGW�HQ�DIG NQLQJ�DI�
HOHYHQV�O ULQJVSRWHQWLDOHU�� 

(OHYHQV�WDOIRUVWnHOVHQ�HU�FHQWUDO��+DU�HOHYHQ�HQ�IRUVWnHOVH�IRU�WDOOHQHV�
U NNHI¡OJH��WDO�VRP�UHSU VHQWDWLRQHU�IRU�DQWDO��WLWDOV\VWHPHW�PHG�HQH�
UH��WLHUH��KXQGUHGHU�HWF�� 

)LJ����KDQGOHU�RP�HQ�HOHY��GHU�EOHY�EHGW�RP�DW�
JDQJH����PHG�����'D�GHW�LNNH�O\NNHGHV��EOHY�HOH�
YHQ�EHGW�RP�DW�JDQJH���������HWF��PHG�����VOXWWHQ�
GH�PHG�����9HG�DW�UHIOHNWHUH�RYHU�V\VWHPHW�L�WDOOH�
QH��NRQNOXGHUHGH�YHGNRPPHQGH��DW�UHVXOWDWHW�
PnWWH�Y UH�����RJ�NXQQH�VDPWLGLJW�IRUPXOHUH�HQ�
UHJHO�IRU�PXOWLSOLNDWLRQ�DI�KHOH�WDO�PHG�����(OH�
YHQV�HYQH�WLO�DW�VH�HW�V\VWHP�L�WDOOHQH�RJ�UHIOHNWHUH�
RYHU�GHW�YLVWH�QRJHW�RP�O ULQJVSRWHQWLDOHW� 

 

7\GHOLJJ¡UHOVHQ�DI��DW�GHW�YDU�HOHYHQV�HJHQ�W QN�
QLQJ��GHU�I¡UWH�WLO�UHVXOWDWHW��HU�PHG�WLO�DW�IRUDQNUH�

HQ�RSOHYHOVH�DI�DW�O\NNHV��'HU�V\QHV�DW�OLJJH�HQ�Y VHQWOLJ�SRLQWH�KHU��
(OHYHQV�PDWHPDWLVNH�UHIHUHQFHUDPPHU�XGJ¡U�VDPPHQ�PHG�HQ�YLGHQ�
RP��KYRUGDQ�GH�NDQ�EULQJHV�L�VSLO��RP�KYRUGDQ�GH�GDQQHU�XGJDQJV�
SXQNWHW�IRU�GHQ�PDWHPDWLVNH�W QNQLQJ�RJ�IRUVWnHOVH�HQ�Y VHQWOLJ�GHO�DI�
HOHYHQV�O ULQJVSRWHQWLDOH�RJ�HU�PHG�WLO�JLYH�HOHYHQ�WURHQ�Sn�DW�NXQQH�
O\NNHV�PHG�PDWHPDWLNNHQ� 

 

 

 

 

&ŝŐ͘�ϲ 



ϵ 

 

)MHUQHOVH�DI�O ULQJVIRUKLQGULQJHU 

 

'HOYLVW�O UWH�DOJRULWPHU�HU�Y VHQWOLJH�O ULQJVIRUKLQGULQJHU��RJ�GH�HU�
GHVY UUH�DOPLQGHOLJW�IRUHNRPPHQGH��8G�DI�����RYHUE\JQLQJVHOHYHU�
YLVWH�����VLJ�DW�KDYH�PDWHPDWLNYDQVNHOLJKHGHU��GHU�GLUHNWH�NXQQH�WLO�
VNULYHV�LNNH�HOOHU�GHOYLVW�O UWH�DOJRULWPHU��)DJPnOHQHV�SnEXG�RP��DW�
ODGH�HOHYHUQH�XGYLNOH�GHUHV�HJQH�PHWRGHU�WLO�IRU�HNVHPSHO�GH�ILUH�UHJ�
QHDUWHU�WDJHU�XGJDQJVSXQNW�L�HQ�W QNQLQJ�RP��DW�GHU�L�JUXQGVNROHQV�
XQGHUYLVQLQJ�VNDO�E\JJHV�Sn�GH�KYHUGDJVHUIDULQJHU�HOHYHUQH�KDU�RS�
E\JJHW�L�I¡UVNROHDOGHUHQ� 

 

)LJ����YLVHU�HW�HNVHPSHO�Sn�HQ�
HOHY��GHU�IRUYHQWHGH��DW�GLYLVLRQ�
VNXOOH�XGI¡UHV�PHG�GHQ�DOJRULW�
PH��KXQ�YDU�EOHYHW�XQGHUYLVW�L�L�
JUXQGVNROHQ��(OHYHQ�EOHY�EHGW�
RP�DW�EHVNULYH��KYDG�KXQ�IRU�
VWRG�YHG�GLYLVLRQ�RJ�QnHGH�IUHP�
WLO��DW�GHU�NXQQH�WDJHV�XGJDQJV�
SXQNW�L�HQ�IRUGHOLQJ��+XQ�RP�

VNUHY�GHUHIWHU�RSJDYHQ�WLO�HQ�EU¡N�RJ�NRQNOXGHUHGH��DW�
KXQ�VNXOOH�ILQGH�IUHP�WLO��KYRU�PDQJH�JDQJH�KXQ�NXQ�
QH�WU NNH����IUD������)¡UVW�VNUHY�KXQ�����-WDOOHU�XQ�
GHU�KLQDQGHQ��PHQ�NRQNOXGHUHGH��DW�GHW�YLOOH�WDJH�IRU�
ODQJ�WLG�RJ�JLN�GHUHIWHU�RYHU�WLO�DW�EUXJH�IRUGREOLQJHU�
DI�����)LJ����� 

 

 

 

 

 

 

 

 

&ŝŐ͘�ϳ 
 

 

 

 

 

 

 

 

&ŝŐ͘�ϴ 



ϭϬ 

)LJ����YLVHU�HW�HN�
VHPSHO�Sn�HQ�HOHY��
GHU�KDU�XGYLNOHW�VLQ�
HJHQ�PHWRGH��+DQ�
EOHY�EHGW�RP�DW�
JDQJH����PHG����
RJ�IDQGW�IUHP�WLO��DW�

YHG�DW�JDQJH����PHG����RJ�WU NNH���JDQJH����IUD��NXQQH�KDQ�ILQGH�
VYDUHW�����WU NNHV�IUD�����RJ�GH�UHVWHUHQGH����O JJHV�WLO������KYRUYHG�
UHVXOWDWHW�����QnV��(OHYHQ�KHU��EUXJWH�IRUKROGVYLV�ODQJ�WLG�Sn�XGUHJQLQ�
JHUQH��PHQ�YLO�NXQQH�XGYLNOH�HQ�PHWRGH�WLO�DW�XGI¡UH�GHP�VRP�KRYHG�
UHJQLQJ� 

/ ULQJVIRUKLQGULQJHU�L�IRUP�DI�GHOYLVW�O UWH�DOJRULWPHU��HU�SUREOHPDWL�
VNH��'HU�VNDO�EULQJHV�Q\�O ULQJ�L�VSLO��RJ�GHU�VNDO�VNH�HQ�DIO ULQJ��,�
RYHQVWnHQGH�HNVHPSOHU�HU�HOHYHQV�JUXQGO JJHQGH�IRUVWnHOVH�IRU�GHOLQJ�
EUDJW�L�VSLO��PHQ�GHU�HU�LQJHQ�JDUDQWL�IRU��DW�HQ�GLYLVLRQVRSJDYH�LNNH�YLO�
JLYH�SUREOHPHU�IUHPRYHU��'HQ�GDJOLJH�XQGHUYLVQLQJ�Pn�Q¡GYHQGLJYLV�
O¡EHQGH�WDJH�SUREOHPVWLOOLQJHQ�RS� 

 

$IP UNQLQJ�DI�O ULQJVYHMH 

6RP�GHW�IUHPJnU�DI�HNVHPSOHUQH�L�GHW�IRUHJnHQGH��HU�HQ�IDUEDU�O ULQJV�
YHM��DW�E\JJH�Sn�HOHYHQV�NRQNUHWH�PDWHPDWLNIRUVWnHOVH��VRP�L�HNVHP�
SOHUQH��KYRU�GLYLVLRQ�RJ�PXOWLSOLNDWLRQ�IRUNODUHV�PHG�XGJDQJVSXQNW�L�
SHQJH��.RQNUHWPDWHULDOHU�L�GHW�KHOH�WDJHW��IRUGL�GHQ�PDWHPDWLVNH�IRU�
VWnHOVH�HU�W W�IRUEXQGHW�PHG�GHQ�I\VLVNH�YHUGHQ�RPNULQJ�RV��/ ULQJV�
YHMHQH�YLO�DOWLG�Y UH�HQ�LQGLYLGXHO�VW¡UUHOVH��KYRU�HQ�IRUVWnHOVH�IRU�HOH�
YHQ�RJ�YHGNRPPHQGHV�PnGH�DW�W QNH�RJ�IRUVWn�PDWHPDWLN�HU�GHW�DIJ¡�
UHQGH��,�HQ�IRUPLGOHQGH�XQGHUYLVQLQJ�HU�GHW�HOHYHQV�RSJDYH��DW�IRUVWn�
O UHUHQ�RJ�YHGNRPPHQGHV�PnGH�DW�W QNH�PDWHPDWLVN�Sn��'HQ�XQGHU�
YLVQLQJ��GHU�HU�W QNW�LQG�L�IDJPnOHQH�YHQGHU�SUREOHPDWLNNHQ�RP��Vn�
GHW�HU�O UHUHQV�RSJDYH�DW�IRUVWn��KYRUGDQ�HOHYHQ�W QNHU�RJ�IRUVWnU�PD�
WHPDWLN� 

&ŝŐ͘�ϵ 



ϭϭ 

8QGHU�PDWHPDWLNYHMOHGQLQJVVDPWDOHQ�VNDO�GHU�VNH�HQ�DIG NQLQJ�DI�
HOHYHQV�O ULQJVSRWHQWLDOHU�RJ�O ULQJVIRUKLQGULQJHU��RJ�GLVVH�XGJ¡U�WLO�
VDPPHQ�HQ�Y VHQWOLJ�GHO�DI�HOHYHQV�O ULQJVYHM� 

6RP�Q YQW�NDQ�DOPLQGHOLJH�NRQNUHWPDWHULDOHU�EUXJHV�Sn�DOOH�DOGHUV�
WULQ��RJVn�L�IRUKROG�WLO�YRNVQH��'HW�HU�LNNH�XDOPLQGHOLJW��DW�P¡GH�GHQ�
KROGQLQJ��DW�NRQNUHWPDWHULDOHU�I¡UVW�RJ�IUHPPHVW�HU�WLO�HOHYHU�L�LQGVNR�
OLQJHQ��RJ�GHW�NDQ�Y UH�HQ�VWRU�OHWWHOVH��DW�In�DW�YLGH��DW�PDQ��IRU�DW�IRU�
VWn�HQ�EU¡NRSJDYH��JHUQH�Pn�WHJQH�UHSU VHQWDWLRQHU�IRU�EU¡NHU�L�IRUP�
DI�IRU�HNVHPSHO�SL]]DVW\NNHU��'HW�HU�WDQNHY NNHQGH�DW�RSOHYH�HQ�HOHY�
VWLOOH�VS¡UJVPnOHW��´0n�MHJ�GHW"´��QnU�PDQ�QHWRS�KDU�WHJQHW�
´SL]]DEU¡NHU´�VDPPHQ�PHG�YHGNRPPHQGH��'HW�K¡UHU�PHG�WLO�IRUW O�
OLQJHQ��DW�GHW�YDU�PLQ�HJHQ�HOHY��DW�MHJ�XQGHUYLVWH�KHQGH�Sn�WUHGMH�nU��
RJ�DW�KXQ�JLN�L����NODVVH� 

(NVHPSOHUQH�PHG�DOJRULWPHU��GHU�VWLOOH�VLJ�L�YHMHQ�IRU�HOHYHQV�O ULQJ�
YLVHU��DW�QnU�KLQGULQJHUQH�IMHUQHV��WHJQHU�GHU�VLJ�HQ�O ULQJVYHM��(UIDULQ�
JHU�PHG�HW�VW¡UUH�DQWDO�PDWHPDWLNYHMOHGQLQJVVDPWDOHU�KDU�YLVW��DW�QnU�
HOHYHQ�RJ�YHGNRPPHQGHV�O ULQJVSDUWQHUH�EOLYHU�RSP UNVRPPH�Sn�
PXOLJKHGHU�IUHP�IRU�EHJU QVQLQJHU�� QGUHV�HOHYHQV�KYHUGDJ�PDUNDQW��
$I�VDPPH�JUXQG�HU�GHW�YLJWLJW��DW�LQYROYHUH�HOHYHQV�O ULQJVSDUWQHUH��
RJ�KHU�VSLOOHU�IRU OGUHQH�HQ�YLJWLJ�UROOH��'HW�HU�GHUIRU�YLJWLJW��DW�IRU O�
GUHQH�InU�OHMOLJKHG�WLO�DW�RSOHYH�GHUHV�EDUQV�SRWHQWLDOHU�RJ�EOLYHU�RS�
P UNVRPPH�Sn�HYHQWXHOOH�O ULQJVIRUKLQGULQJHU��6WDQGDUGLVHUHGH�DO�
JRULWPHU�NRPPHU�EnGH�IUD�VNROHQ�RJ�IUD�IRU OGUHQH��EODQGW�DQGHW�IRUGL�
GHW�YDU�VnGDQ�PDQ�VHOY�O UWH�PDWHPDWLNNHQ� 

 

%LEULQJHOVH�DI�WUR�Sn�DW�NXQQH�O\NNHV�PHG�PDWHPDWLNNHQ 

7URHQ�Sn�DW�NXQQH�O\NNHV�PHG�PDWHPDWLNNHQ�HU�DOWDIJ¡UHQGH��+HOH�
PDWHPDWLNYHMOHGQLQJVVDPWDOHQ�HU�GHUIRU�E\JJHW�RS�RP�DW�W\GHOLJJ¡UH�
HOHYHQV�O ULQJVSRWHQWLDOHU�RJ�JUXQGO JJHQGH�IRUVWnHOVH� 

9HG�V\VWHPDWLVN�DW�IRUNODUH��KYDG�HOHYHQ�VHOY�U VRQQHUHGH�VLJ�IUHP�WLO�
RJ�ELGURJ�PHG�DI�IDJOLJ�UHOHYDQV��InU�HOHYHQ�HQ�EUXJEDU�RSIDWWHOVH�DI�
HJQH�PXOLJKHGHU��(IWHU�KYHU�PDWHPDWLNYHMOHGQLQJVVDPWDOH�VNULYHV�HQ�



ϭϮ 

UDSSRUW��GHU�EHVNULYHU�VDPWDOHQ��GHQ�PDWHPDWLN�GHU�HU�GU¡IWHW�RJ�HOH�
YHQV�ELGUDJ�RJ�PnGH�DW�IRUVWn�GHQ�LQYROYHUHGH�PDWHPDWLN�Sn��5DSSRU�
WHQ�HU�WLO�HOHYHQ��HOHYHQV�O UHU�RJ�HOHYHQV�IRU OGUH�RJ�HU�W QNW�VRP�HW�
UHGVNDE�WLO�HOHYHQV��O ULQJ�RJ�WLO�HQ�IRUVWnHOVH�DI�HOHYHQ� 

'HW�K¡UHU�PHG�WLO�VDPWDOHQ��DW�HOHYHQ�VS¡UJHV�RP�YHGNRPPHQGH�KDU�
RSOHYHW��DW�VDPWDOHQ�KMDOS� 

 

0DWHPDWLNVDPWDOHQ�L�KYHUGDJHQ 

'HW�KDU�L�ULJWLJ�PDQJH�nU�Y UHW�HQ�GHO�DI�O UHUHQV�RSJDYH��DW�KDYH�IDJ�
OLJH�YHMOHGQLQJVVDPWDOHU�PHG�GHQ�HQNHOWH�HOHY��PHQ�HIWHU�DW�KDYH�JHQ�
QHPI¡UW�HW�KDOYW�KXQGUHGH�PDWHPDWLNYHMOHGQLQJVVDPWDOHU�Sn�IRUVNHOOL�
JH�VNROHU�L�O¡EHW�DI�GH�VHQHVWH��-��nU��Pn�GHW�NRQVWDWHUHV��DW�RSJDYHQ�HU�
VY U��'HW�KDU�Y UHW�VS QGHQGH�RJ�O UHULJW��DW�P¡GH�HQ�U NNH�G\JWLJH�
RJ�HQJDJHUHGH�O UHUH�RJ�In�OHMOLJKHG�WLO�DW�In�HQ�LQGVLJW�L�GHQ�PnGH�GH�
UHV�HOHYHU�W QNHU�RJ�IRUVWnU�PDWHPDWLN��'HW�HU�GLVVH�PDQJH�HUIDULQJHU��
GHU�GDQQHU�EDJJUXQGHQ�IRU�IRUHOLJJHQGH�PHWRGHEHVNULYHOVH��'HW�HU�
LPLGOHUWLG�ODQJW�IUD�WLOVWU NNHOLJW��EORW�DW�IRUV¡JH�DW�DQYLVH�HQ�PHWRGH��
GHU�VNDO�RJVn�VNDEHV�HQ�VWUXNWXU�L�KYHUGDJHQ��GHU�PXOLJJ¡U�VDPWDOHQ��
+YHUGDJHQV�KDQGOHWYDQJ�OHYQHU�RIWH�LNNH�WLOVWU NNHOLJW�UXP�IRU�GH�SHU�
VRQOLJH�IDJOLJW�RULHQWHUHGH�VDPWDOHU�PHG�GHQ�HQNHOWH�HOHY��$W�ODGH�HQ�
NODVVH�DUEHMGH�VHOY��PHQV�PDQ�VRP�O UHU�VLGGHU�Sn�JDQJHQ�RJ�KROGHU�
HQ�PDWHPDWLNIDJOLJ�VDPWDOH�PHG�HQ�HQNHOW�HOHY�NDQ�Y UH�HQ�VWRU�XGIRU�
GULQJ��KYRU�RSP UNVRPKHGHQ�L�VDJHQV�QDWXU�YLO�Y UH�GHOW�PHOOHP�GH�WR�
VWHGHU��HQV�HOHYHU�EHILQGHU�VLJ�� 

'HU�Pn�GHUIRU�VNXOOH�VNDEHV�IXQNWLRQHOOH�VWUXNWXUHU��GHU�UHHOW�PXOLJJ¡U�
VDPWDOHU�L�KYHUGDJHQ��0RGHOOHQ�PHG�HQ�XGHIUD�NRPPHQGH�PDWHPDWLN�
YHMOHGHU�O¡VHU�HQ�GHO�DI�RSJDYHQ��PHQ�LNNH�GHQ�GHO��GHU�KDQGOHU�RP��DW�
GHW�HU�HOHYHQV�HJHQ�O UHU��GHU�VNDO�JHQQHPI¡UH�VDPWDOHQ�RJ�EUXJH�GHQ�
YLGHQ�GHQ�DIG NNHU� 

7RO UHURUGQLQJHU��HOOHU�HQ�S GDJRJ�WLONQ\WWHW��L�NRUWHUH�HOOHU�O QJHUH�
WLG�NXQQH�Y UH�HQ�O¡VQLQJ�RJ�GHU�YLO�JLYHWYLV�NXQQH�ILQGHV�PDQJH�DQ�
GUH�PXOLJKHGHU��GHU�HU�IRU�HNVHPSHO�VNROHU��GHU�LQGE\JJHU�HW�VDPWDOH�
EnQG�L�VNHPDHW��'HW�KDQGOHU�LNNH�Vn�PHJHW�RP�GHW��VRP�GHW�KDQGOHU�RP�
SULRULWHULQJ�DI�GH�UHVVRXUFHU�GHU�HU�WLOJ QJHOLJH�WLO�RSJDYHQV�O¡VQLQJ� 



ϭϯ 

 

$IVOXWQLQJVYLVW�HW�SDU�EHP UNQLQJHU�RP�LQYROYHULQJ�DI�IRU OGUHQH� 

,QGHQ�EDUQHW�SnEHJ\QGHU�VLQ�VNROHJDQJ��KDU�GHWV�IRU OGUHQH�O UW�GHW�
EHW\GHOLJW�PHUH��HQG�VNROHQ�Sn�QRJHQ�PnGH�NDQ�J¡UH�VLJ�IRUKnEQLQJHU�
RP��'DJLQVWLWXWLRQHUQH�KDU�KMXOSHW�WLO��PHQ�IRU OGUHQH�HU�RJ�VNDO�Y UH�
EDUQHWV�SULP UH�VRFLDOLVHULQJV-�RJ�O ULQJVSDUWQHUH�IUHP�WLO�VNROHJDQ�
JHQV�SnEHJ\QGHOVH�� 

+YRUIRU�Vn�LNNH�IRUWV WWH�PHG�DW�ODGH�IRU OGUHQH�VSLOOH�HQ�FHQWUDO�UROOH��
LNNH�PHG�OHNWLHU��GHU�PnVNH�JLYHU�DQOHGQLQJ�WLO�NRQIURQWDWLRQHU��PHQ�
PHG�GHQ�O ULQJVWLOJDQJ��GHU�KDU�Y UHW�EUDJW�L�VSLO�L�IRUELQGHOVH�PHG�
RSE\JQLQJHQ�DI�GHQ�JUXQGO JJHQGH�IRUVWnHOVH�IRU�QDWXUIDJOLJH�VDP�
PHQK QJH��GHU�XGJ¡U�GH�PDWHPDWLVNH�UHIHUHQFHUDPPHU�VNROHQV�XQGHU�
YLVQLQJ�E\JJHU�YLGHUH�Sn"�(Q�GHO�DW�VYDUHW�Sn�GHW�VS¡UJVPnO��OLJJHU�EDJ�
LQYROYHULQJHQ�DI�IRU OGUHQH�L�IRUELQGHOVH�PHG�PDWHPDWLNYHMOHGQLQJV�
VDPWDOHUQH� 

 

3HWHU�$OEUHNW 

0DWHPDWLNYHMOHGHU��1RUGDJHUVNROHQ 
6NROHNRQVXOHQW��&HQWHU�IRU�2SY NVW�RJ�/ ULQJ 
)DDERUJ�0LGWI\Q�.RPPXQH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ϭϰ 

1RWHU 


�  

(Q�IRUW OOLQJ�VRP��´-HJ�YDU�KHOOHU�LNNH�UHW�JRG�WLO�PDWHPDWLN��Vn�GHW�HU�
QRN�IUD�PLJ��KDQ�KDU�GHW´��HU�LNNH�XDOPLQGHOLJ��'HU�HU�LNNH�WDOH�RP�DUY�
L�JHQHWLVN�IRUVWDQG��PHQ�RP�HQ�IRUGRP��GHU�XEHYLGVW�HU�EUDJW�YLGHUH�IUD�
IRU OGUH�WLO�EDUQ� 


� 

%HJUHEHW�PDWHPDWLVNH�UHIHUHQFHUDPPHU�G NNHU�RYHU�GHQ�YLGHQ�RJ�IRU�
VWnHOVH�HOHYHQ�KDU�RSQnHW�JHQQHP�VLW�DUEHMGH�PHG�PDWHPDWLNNHQ�KHOW�
IUD�GHQ�WLGOLJH�EDUQGRP��(UIDULQJHUQH�JnU�IUD�NRQNUHW�RSOHYHOVH�WLO�DE�
VWUDNW�W QNQLQJ��'HQ�DEVWUDNWH�W QNQLQJ�HU�W W�IRUEXQGHW�PHG�NRQNUH�
WH�RSOHYHOVHU�RJ�HNVSHULPHQWHU��$I�VDPPH�nUVDJ��KDU�NRQNUHWPDWHULDOHU�
VWRU�EHW\GQLQJ�L�XGYLNOLQJHQ�DI�PDWHPDWLVN�IRUVWnHOVH� 

 

/LWWHUDWXU� 

.LUVWHQ�3DOXGDQ���9LGHQVNDEHQ��9HUGHQ�RJ�9L� 

%RJHQ�IRUW OOHU�RP�KYHUGDJVHUIDULQJHU�-RSOHYHOVHU�NRQWUD�QDWXUYLGHQ�
VNDE�RJ�HU�GHUIRU�UHOHYDQW�IRU�IRUVWnHOVHQ�IRU�RSE\JJHOVHQ�DI�GH�QDWXU�
IDJOLJH�HUIDULQJHU��RJ�IHMORSIDWWHOVHU��GHU�EUXJHV�VRP�PDWHPDWLVNH�UHIH�
UHQFHUDPPHU� 

 

/DUV�'HQFLN�-¡UJHQVHQ��3HU�6FKXOW]�RJ�'LRQ�6RPPHU�����)DPLOLH�RJ�
E¡UQ�L�HQ�RSEUXGVWLG���� 

%RJHQ�NRPPHU�LQG�Sn�IRU OGUHQHV�UROOH�L�IRUELQGHOVH�PHG�EDUQHWV��VR�
FLDOLVHULQJVSURFHV�RJ�GHUHV�EHW\GQLQJ�VRP�O ULQJVSDUWQHUH� 

 

 

 



ϭϱ 

 

0DULW�+¡LQHV���%HJ\QQHURSSO ULQJHQ 

0DWHPDWLNNHQ�VRP�VSURJ�RJ��EDUQHWV�XGYLNOLQJ�DI�HW�WDOEHJUHE�RJ�HQ�
WDOIRUVWnHOVH� 

 

,GD�+HLEHUJ�6ROHP�RJ�(OLQ�.LUVWL�/LH�5HLNHUnV���'HW�PDWHPDWLVNH�
EDUQHW 

2P�E¡UQV�XGYLNOLQJ�DI�PDWHPDWLN�RJ�GH�YRNVQHV�IRUVWnHOVH�GHUDI��KHU�
XQGHU�RYHUI¡UVHO�PHOOHP�KYHUGDJV-�RJ�VNROHPDWHPDWLN� 

 

$VWULG�.LOW�RJ�3HU�+DYJDDUG����'HQ�VS¡UJHQGH�O UHU 

2P�HQ�VS¡UJHQGH�WLOJDQJ�WLO�XQGHUYLVQLQJ��+DQGOHU�Sn�GHQ�PnGH�RJVn�
RP�HQ�UHHO�DQHUNHQGHQGH�WLOJDQJ�WLO�O ULQJ� 

 

+RZDUG�*DUGQHU����6nGDQ�W QNHU�E¡UQ�-�VnGDQ�O UHU�GH 

2P�O ULQJVW QNQLQJ�L�HW�DQGHW�SHUVSHNWLY�HQG�GHW�VNRODVWLVNH�� 

 

2ODY�/XQGH���1X�InU�MHJ�GHW�WLO 

2P�WLOSDVQLQJ�DI�PDWHPDWLVN�O ULQJ�WLO�GHQ�O UHQGH�� 

 

 

  



ϭϲ  


