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$%675$&7��(IIHFW�RI�VRPH�ORFDO�OLPH�IHUWLOL]HUV�RQ�ILHOG�FURSV�DQG�VRLO�SURSHUWLHV� 7KH�WULDO�IRU�FRPSDULQJ�WKH
HIIHFW� RI� ORFDO� OLPH� IHUWLOL]HUV� �FHPHQW� FOLQNHU� SRZGHU�� OLPHVWRQH� PHDO�� GRORPLWH� PHDO�� ���� PL[WXUH� RI� FOLQNHU
SRZGHU�DQG�GRORPLWH�PHDO��ZDV�HVWDEOLVKHG�RQ�DFLG�VDQG\�ORDP��S+.&O �����LQ�2OXVWYHUH��&HQWUDO�(VWRQLD�LQ�WKH
VSULQJ�RI�������7KH�OLPLQJ�UDWH�ZDV����W�KD����,W�ZDV�JURZQ�EDUOH\��SRWDWR��SHD�DQG�ZKHDW�GXULQJ��IRXU�\HDUV�

,Q� WKH� \HDU� RI� OLPLQJ� WKH� XVH� RI� FOLQNHU� SRZGHU� DQG� WKH�PL[WXUH� RI� FOLQNHU� SRZGHU� DQG� GRORPLWH�PHDO
UHVXOWHG� LQ� WKH�KLJKHVW�EDUOH\�\LHOGV�� UHVSHFWLYHO\������ W�KD�� ��������FRPSDUHG�ZLWK� FRQWURO�� DQG������ W� KD��
����������(YHQ�SRWDWR�\LHOGV�ZHUH�WKH�KLJKHVW�ZLWK�WKH�DERYH�OLPH�IHUWLOL]HU�� UHVSHFWLYHO\������W�KD�� ��������
DQG������W�KD�� ����������7KH�EHWWHU�HIIHFW�RI�FOLQNHU�SRZGHU�LQ�FRPSDULVRQ�ZLWK�WKH�PHDOV�RI�FDUERQDWH�URFNV
ZDV�SUREDEO\�GXH�WR�WKH�KLJKHU�QXWULHQW�FRQWHQW�±�LQ�SDUWLFXODU�RI�SRWDVVLXP�±�LQ�WKLV�IHUWLOL]HU��/LPLQJ�LQFUHDVHG
GLUHFWO\�WKH�VKDUH�RI�PDUNHWDEOH�WXEHUV�LQ�WKH�\LHOG��EXW�LW�DOVR�LQFUHDVHG�WKH�LQIHFWLRQ�ZLWK�FRPPRQ�VFDE�

,Q� WKH� ILUVW�DIWHUHIIHFW�\HDU� WKH�EDUOH\�\LHOG� LQFUHDVHG�����±������DQG� WKDW�RI�SRWDWR����±������� ,Q� WKH
VHFRQG� DIWHUHIIHFW� \HDU� WKHUH� ZDV� D� FUHGLEOH� LQFUHDVH� LQ� WKH� SHD� \LHOG� RQO\� LQ� WULDO� SORWV� OLPHG� ZLWK� FOLQNHU
SRZGHU�����������,Q�WKH�WKLUG�DIWHUHIIHFW�\HDU��������WKH�ZKHDW�\LHOG�LQFUHDVHG�FUHGLEO\�RQO\�LQ�WKH�YDULDQW�ZLWK
WKH�PL[WXUH�RI�FOLQNHU�SRZGHU�DQG�GRORPLWH�PHDO��SUREDEO\�WKDQNV�WR�D�PRUH�RSWLPXP�QXWULHQW��&D�0J�.��UDWLR
LQ� VRLO�� $V� D� UHVXOW� RI� IRXU� \HDUV�� LW� FDQ� EH� VDLG� WKDW� RQ� VDQG\� ORDP�ZLWK� WKH� DYHUDJH�.�� DQG�0J�QHHG�PRUH
HIIHFWLYH�OLPH�IHUWLOL]HUV�ZHUH�FOLQNHU�SRZGHU�DQG�WKH�����PL[WXUH�RI�FOLQNHU�SRZGHU�DQG�GRORPLWH�PHDO�

6WXGLQJ�WKH�S+�G\QDPLFV�RI�WULDO�VRLOV��LW�EHFDPH�HYLGHQW�WKDW�DW�WKH�OLPLQJ�UDWH�RI���W�KD�� FOLQNHU�SRZGHU
QHXWUDOL]HG�VRLO�DFLGLW\�IDVWHU�DQG�WR�D�KLJKHU�S+�WKDQ�RWKHU�OLPH�IHUWLOL]HUV��,Q�WKH�IRXUWK�\HDU�DIWHU�OLPLQJ��S+�RI
WKH� OLPHG� WULDO�SORWV�KDG�HTXDOL]HG�DQG�GLIIHUHG� IURP� WKH�S+�RI�XQOLPHG� VRLO�E\� ���� XQLWV�� ,Q� FRPSDULVRQ�ZLWK
RWKHU� OLPH� IHUWLOL]HUV� WKH� DSSOLFDWLRQ� RI� FOLQNHU� SRZGHU� UHVXOWHG� LQ� WKH� ILUVW� WZR� \HDUV� LQ� KLJKHU� FRQWHQW� RI
DYDLODEOH�.�LQ�VRLO��:KLOH�OLPLQJ�ZLWK�WKH�PL[WXUH�RI�FOLQNHU�SRZGHU�DQG�GRORPLWH�PHDO��WKH�0J�FRQWHQW�RI�VRLO
UHPDLQHG�PRGHUDWHO\�KLJK�����:����PJ�NJ����GXULQJ�WKH�ZKROH�WULDO�SHULRG�DQG�LQ�WKLV�YDULDQW�WKH�\LHOGV�DV�ZHOO
DV�WKH�WRWDO�HIIHFW�RI�OLPLQJ�ZHUH�WKH�KLJKHVW��/LPLQJ�ZLWK�SXUH�GRORPLWH�PHDO�LQFUHDVHG�WKH�0J�FRQWHQW�RI�VRLO
WRR�PXFK�DQG�LW�FRXOG�LQKLELW�WKH�XSWDNH�RI�RWKHU�QXWULHQWV�
.H\ZRUGV� OLPH� IHUWLOL]HUV�� FHPHQW� FOLQNHU� SRZGHU�� OLPHVWRQH� PHDO�� GRORPLWH� PHDO�� FHUHDOV�� SRWDWR�� \LHOG�
FRPPRQ�VFDE��VRLO�S+�G\QDPLFV��.�DQG�0J�FRQWHQW�

6LVVHMXKDWXV
0||GXQXG� VDMDQGL� ���QGDWH� DDVWDWH� WHLVHO� SRROHO� DOXVWDWL� (HVWLV� WDDV� YDKHSHDO� VRLNX� MllQXG� S}OOXPDDGH

OXSMDPLVW�� .XL� YDUDVHPDWHO�� OXSMDPLVH� KLLOJHDHJDGHO� ROL� S}KLOLVHNV� OXELPDWHUMDOLNV� WROPS}OHYNLYLWXKN�� VLLV
ROXNRUG�PXXWXV��3}KLOLVHNV�OXELYlHWLVHNV�VDL�±�MD�RQ�ND�SUDHJX�±�NOLQNULWROP��6HOOHOH�KDNNDYDG�DJD��KD�VXXUHPDW
NRQNXUHQWVL� SDNNXPD� SDHNLYLMDKXG� ±� OXEMDNLYLMDKX�� GRORPLLGLMDKX� QLQJ� QHQGH� VHJXG�� 1lLWHNV� ������ DDVWDNV
WHOOLVLG� S}OOXPHKHG� OXSMDPLVW� SDHMDKXGHJD� MXED� �� ���� WRQQL� XODWXVHV�� V�R� XPEHV� ���� OXSMDPLVW||GH� PDKXVW�
.DVXWDGHV�OXSMDPLVHNV�VRELYD�&D�0J�VXKWHJD�SDHNLYLMDKX��RQ�Y}LPDOLN�KDSSHOLVWH�S}OOXPXOGDGH�0J�WDUYH�NDWWD
RGDYD� NRGXPDLVH� WRRUDLQH� �GRORPLLW� MD� VHOOH� NDHYDQGDPLVH� MllJLG�� EDDVLO� QLQJ� ROXOLVHOW� YlKHQGDGD� NXOXWXVL
LPSRUGLWDYDWHOH�0J�YlHWLVWHOH��-lUYDQ��������

/XELYlHWLVWHVW� S}OHYNLYLWXKND� RQ� SURIHVVRU� 2VYDOG� +DOOLN� MD� WHPD� NRRONRQG� YlJD� S}KMDOLNXOW� XXULQXG�
9lKHPDO� PllUDO� RQ� WHJHOGXG� ND� NOLQNULWROPXJD�� 7ROPMDWHVW� OXELYlHWLVWHVW� RQ� NOLQNULWROP� RVXWXQXG� N}LJH
HIHNWLLYVHPDNV� �7XUEDV�� +LLV�� ������ 7XUEDV�� /DXN�� ������� 7XOHQHYDOW� P}QLQJDWHVW� PXXGDWXVWHVW� WVHPHQGL
WRRWPLVH� WHKQRORRJLDV�RQ�NOLQNULWROPX�NRRVWLV�NlHVROHYDO�DMDO�YDUDVHPDJD�Y}UUHOGHV�YHLGL�PXXWXQXG��6HQLDMDQL
SUDNWLOLVHOW�SXXGXVLG�XXULQJXG�SDHNLYLMDKXGH�WRLPHVW�KDSSHOLVWH�PXOGDGH� OXSMDPLVHO��.lHVROHYD� W||�HHVPlUJLNV
ROL�VHOJLWDGD�(HVWL�S}OOXPDMDQGXVHOH�SUDHJX�SDNXWDYDWH�OXELYlHWLVWH�HIHNWLLYVXVW�S}OOXN�OYLNRUUDV��Y}UUHOGHV�QHLG
�KHVXJXVWHV�NDWVHWLQJLPXVWHV�

0DWHUMDO�MD�PHWRRGLND
.DWVH� UDMDWL� ������ DDVWD� NHYDGHO� (09,� 2OXVWYHUH� NDWVHMDDPD� NHVNPLVHOW� OHHWXQXG� NDPDU�OHHWPXOODOH�

0XOOD� KXXPXVHVLVDOGXV� ROL� ������ S+.&O ����� RPDVWDWDY� 3� MD�.� �'/�PHHWRGLO�� YDVWDYDOW� ��� MD� �� PJ NJ�� QLQJ
0J �$/�PHHWRGLO�� �� PJ NJ���� .DWVHVVH� Y}HWL� N}LN� OXELYlHWLVHG�� PLV� ROLG� YlHWLVUHJLVWULVVH� NDQWXG� HQQH
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������������ V�R� NOLQNULWROP�� OXEMDNLYLMDKX� MD� GRORPLLGLMDKX� �WROPS}OHYNLYLWXKD� UHJLVWULVVH� NDQGPLVH� DMDNV� ROL
NDWVH�MXED�SODQHHULWXG���hKHNV�YDULDQGLNV�Y}HWL�ND�NOLQNULWROPX�MD�GRORPLLGLMDKX�����VHJX��VHVW�ROHWDWL��HW�&D��.�MD
0J�VRRGVD�RPDYDKHOLVH�VXKWH�W}WWX�Y}LE�VHH�HKN�RVXWXGD��KHN�OJVHWHVW�OXELYlHWLVWHVW��HHON}LJH�SXKWDVW�OXEMDNLYL�
MD�GRORPLLGLMDKXVW��HIHNWLLYVHPDNV��/XSMDPLVQRUP�ROL�N}LNLGHV�NDWVHYDULDQWLGHV���W�KD����/XELYlHWLV�DQWL�NHYDGLVH
PXOODKDULPLVH�DOOD��.DWVHODSL�VXXUXV�ROL��� P���NRUGXVL�QHOL�

.DWVHV�NDVYDWDWL�MlUJPLVL�NXOWXXUH�������±�NDUWXO�
)ROYD
�MD�RGHU�
(OR
�������±�NDUWXO�
$QWL
�MD�RGHU�
6DDQD
�
����� ± KHUQHV� 
&DSHOOD
� MD� ����� ±� VXYLQLVX� 
0XQN
�� .DUWXOL� MD� WHUDYLOMDGH� DOOD� DQWL� NRPSOHNVYlHWLVHQD
1 �� 3 �� . �� NJ KD����KHUQHVW�HL�YlHWDWXG�

7HUDYLOMDGH� VDDJLNXV� PllUDWL� ���� QLLVNXVH� SXKXO�� Y}HWL� WHUDSURRYLG� ����� WHUD� PDVVL� PllUDPLVHNV� MD
ELRNHHPLOLVWHNV�DQDO��VLGHNV��.DUWXOL�SXKXO�PllUDWL�NRJXVDDN��������DDVWDO�ND�VDDJL� VWUXNWXXU��PXJXODKDLJXVWH
HVLQHPLQH�MD�ELRORRJLOLVH�NYDOLWHHGL�QlLWDMDLG��/XSMDPLVH�DDVWDO�Y}HWL�N}LNLGHOW�NDWVHODSSLGHOW�UHJXODDUVHOW�PXOOD�
SURRYH� S+� MD� WRLWHHOHPHQWLGH� G�QDDPLND� VHOJLWDPLVHNV�� -lUJQHYDWHO� DDVWDWHO� Y}HWL� PXOODSURRYH� DLQXOW� VDDJL
NRULVWDPLVH�MlUHO��0XOODG�MD�WDLPVHG�SURRYLG�DQDO��VLWL�(09,�NHHPLDODERULV��.DWVHDQGPHG�W||GHOGL�GLVSHUVLRRQ�
DQDO��VL�PHHWRGLO�

.DWVHWXOHPXVHG�MD�DUXWHOX
/XELYlHWLVWH�RWVH��MD�MlUHOP}MX�S}OOXNXOWXXULGH�VDDJLNXVHOH

/XSMDPLVH�DDVWDO� Y}LV� WlKHOGDGD�� HW�Y}UVXPLVIDDVLV� ROL� RGUDWDLPLN�NOLQNULWROPX� NDWVHODSSLGHO� WLKHGDP� MD
ODLHPDWH� OHKWHGHJD�� 6HOOH� YDULDQGL� VDDJLNXV� NXMXQHV� N}UJHLPDNV� �������� NRQWUROOLJD� Y}UUHOGHV��� +HD� VDDN
��������� VDDGL� ND� NOLQNULWROPX� MD� GRORPLLGLMDKX� VHJXJD� OXEMDWHV� �WDEHO� ���� 6XXUH� W}HQlRVXVHJD� Y}LE� YlLWD�� HW
ROXOLQH�VDDJLOLVD�VDDGL�NOLQNULWROPXJD�OLVDQGXQXG�WDLPHWRLWDLQHWH��HHVNlWW�NDDOLXPL�VXXUH�NRJXVH�DUYHO��/XEMDNLYL�
MD�GRORPLLGLMDKXJD�OXSMDPLQH�YDHYDOW�QlGDO�HQQH�RGUD�N�OYL�HL�VXXUHQGDQXG�WHUDVDDNL�
7DEHO ���3}OOXNXOWXXULGH�VDDJLNXV��W�KD����MD�OXELYlHWLVWH�NRJXP}MX�2OXVWYHUH�NDWVHMDDPDV�DDVWDLO�����±����
7DEOH����7KH�\LHOGV��W�KD����RI�ILHOG�FURSV�DQG�WKH�VXPPDUL]HG�HIIHFW�RI�OLPH�IHUWLOL]HUV�DW�2OXVWYHUH�LQ�����±����

���� ���� ���� ���� ����±����
PHWDEROLVHHUXYDW�HQHUJLDW
PHWDEROL]DEOH�HQHUJ\

/XELYlHWLV
/LPH�IHUWLOL]HU NDUWXO

SRWDWR
RGHU
EDUOH\

RGHU
EDUOH\

NDUWXO
SRWDWR

KHUQHV
SHD

VXYLQLVX
ZKHDW *-�KD�� �

/XELYlHWLVHWD
:LWKRXW�OLPH�IHUWLOL]HU ���� ���� ���� ���� ���� ���� ��� ���
.OLQNULWROP����W�KD��
&HPHQW�FOLQNHU�GXVW ���� ���� ���� ���� ���� ���� ��� ���
/XEMDNLYLMDKX����W�KD��
/LPHVWRQH�PHDO ���� ���� ���� ���� ���� ���� ��� ���
'RORPLLGLMDKX����W�KD��
'RORPLWH�PHDO ���� ���� ���� ���� ���� ���� ��� ���
.OLQNULWROP�GRORPLLGLMDKX����W�KD��
&OLQNHU�GXVW�GRORPLWH�PHDO ���� ���� ���� ���� ���� ���� ��� ���
3'�����/6'���� ��� ���� ���� ��� ���� ����

/XSMDPLVH�HVLPHVHO�MlUHOP}MX�DDVWDO�VXXUHQHV�NDUWXOL�MlUHO�NDVYDWDWXG�RGUD�VDDJLNXV�������GRORPLLGLMDKX�
NXQL��������NOLQNULWROP���VHHMXXUHV�HULQHYDWH�OXELYlHWLVWH�WRLPHV�HL�ROQXG�XVXWDYDLG�HULQHYXVL��7HLVHO� MlUHOP}MX
DDVWDO� VXXUHQHV� KHUQHVDDN� XVXWDYDOW� YDLG� NOLQNULWROPX� YDULDQGLV�� .ROPDQGDO� MlUHOP}MX� DDVWDO� LOPQHV� QLVXVDDJL
VXXUHQHPLQH����������YDLG�NOLQNULWROPX� MD�GRORPLLGLMDKX� VHJX� ������YDULDQGLV��1LL�KHD� MlUHOP}MX� W}HQlROLVHNV
S}KMXVHNV�Y}LV�ROOD�PXOOD�RSWLPDDOQH�0J�VLVDOGXV�WHLVWH�NDWVHYDULDQWLGHJD�Y}UUHOGHV��YW�WDEHO����

.DUWXO� RQ� WHDWDYDVWL� NDDOLXPLOHPEHQH� NXOWXXU��6HH� YlLGH� ORRGHWDYDVWL� VHOJLWDE�NOLQNULWROPX� ��������� MD
NOLQNULWROPX�GRORPLLGLMDKX� ��������� QLL� VXXUW� RWVHP}MX� NDUWXOLVDDJLOH�� .DUWXOL� YlJD� KHDG� UHDJHHULPLVW
NOLQNULWROPXJD� OXSMDPLVHOH� RQ� WlKHOGDWXG� ND� YDUDVHPDWHV� NDWVHWHV� �7XUEDV�� /DXN�� ������ -lUYDQ�� ������
/XEMDNLYLMDKX���������MD�GRORPLLGLMDKX����������RWVHP}MX�NDUWXOL�VDDJLOH�MlL�VXKWHOLVHOW�WDJDVLKRLGOLNXNV�

/XSMDPLVH� HVLPHVHO� MlUHOP}MX� DDVWDO� VHOJXV�� HW� RGUD� MlUHO� NDVYDWDWXG� NDUWXO� UHDJHHULV� N}LJH� SDUHPLQL
PDJQHHVLXPL� VLVDOGDYDWHOH� OXELYlHWLVWHOH�� GRORPLLGLMDKX�P}MXO� VXXUHQHV� VDDN� ����� MD� NOLQNULWROPX�GRORPLLGL�
MDKX�YDULDQGLV��������.DUWXOLOH�N}LJH�VRELYDPDNV�PDJQHHVLXPL� MD�NDDOLXPL�VXKWHNV�SHHWDNVH������� �.XOGNHSS�
5RRVWDOX�� ������� 1DJX� OXSMDPLVH� RWVH��� QLL� ND� MlUHOP}MXQD� RVXWXV� NDUWXOL� SXKXO� N}LJH� YlKHP� HIHNWLLYVHNV
OXELYlHWLVHNV�NDOWVLXPLVLVDOGXVH�SRROHVW��KHN�OJQH�OXEMDNLYLMDKX�



0}QHGH�NRKDOLNH�OXELYlHWLVWH�WRLPHVW�S}OOXNXOWXXULGHOH�MD�PXOOD�RPDGXVWHOH ��

6HOOHNV�� HW� NLQGODNV� WHKD� OXSMDPLVH� NRJXP}MX� DDVWDWH� MRRNVXO� QLQJ� VHOOH� DOXVHO� OXELYlHWLVL� RPDYDKHO
Y}UUHOGD�� RQ� HULQHYDWH� NXOWXXULGH� VDDJLG� YDMD� �PEHU� DUYHVWDGD� VXPPHHULPLVW� Y}LPDOGDYDOH�P}}W�KLNXOH��.}LN
NDWVHV�ROQXG�NXOWXXULG�Y}LE�OXJHGD�V||GDNXOWXXULGHNV�QLQJ�DUYHVWDGD�VDDJLG��PEHU�PHWDEROLVHHUXYDOH�HQHUJLDOH
JLJDGåDXOLGHV� �*-��� $UYXWXVHG� RQ� WHKWXG� V||WDGH� WDEHOLWH� DOXVHO� �3}OOXPDMDQGXVORRPDGH� ����� ������� 2OXVWYHUH
NHVNPLVHOW�OHHWXQXG�OLLYVDYLPXOODO�RVXWXVLG�QHOMD�DDVWD�NRNNXY}WWHV�OXELYlHWLVWHVW�N}LJH�WXOXVDPDWHNV�NOLQNULWROP
QLQJ� NOLQNULWROPX� MD� GRORPLLGLMDKX� VHJX� �WDEHO� ���� 1HQGH� VXXUHPD� HIHNWLLYVXVH� W}HQlROLVHNV� S}KMXVHNV� ROL
NOLQNULWROPXJD� OLVDQGXQXG� NDDOLXP�� DUYDWDYDVWL� ND� YllYHO�� PLOOH� P}MXO� VDDGL� VXXUHPDLG� HQDPVDDNH� MXVW� NDKHO
HVLPHVHO� DDVWDO��.XL� RPDYDKHO� Y}UUHOGD� OXEMDNLYLMDKX� MD� GRORPLLGLMDKX� WRLPHW�� VLLV�2OXVWYHUH�PXOODO� ROL� QHQGH
P}MX�WHUDYLOMDGHOH�HQDP�YlKHP�Y}UGQH��6HOOH�S}KMXVHNV��HW�QHOMD�DDVWD�NRNNXY}WWHV�GRORPLLGLMDKX�HIHNWLLYVXVHOW
YHLGL�HGHVWDV�OXEMDNLYLMDKX��ROL�W}HQlROLVHOW�GRORPLLGLMDKX�PDJQHHVLXPL�SRVLWLLYQH�P}MX�NDUWXOLOH�

/XELYlHWLVWH�P}MX�VDDJL�NYDOLWHHGLOH
2WVHP}MX� DDVWDO� VXXUHQGDVLG� OXELYlHWLVHG�� YlOMD� DUYDWXG� GRORPLLGLMDKX�� RGUDWHUDGH� SURWHLLQL�� MD

IRVIRULVLVDOGXVW��-lUYDQ�MW���������'RORPLLGLMDKXJD�OXSMDPLVHO�YlKHQHV�WHUDGH�NDDOLXPLVLVDOGXV��7}HQlROLVHOW�Y}LV
WHJHPLVW� ROOD� WDLPHWRLWHHOHPHQWLGH� DQWDJRQLVPLJD�� GRORPLLGLMDKXV� �KHN�OJVHOW� VLVDOGXY� PDJQHHVLXP� Y}LV
SLGXUGDGD� NDDOLXPL� RPDVWDPLVW�� (VLPHVHO� MlUHOP}MX� DDVWDO� VXXUHQHV� RGUD� ����� WHUD� PDVV� OXSMDPLVH� WRLPHO
���±��� J�Y}UUD��WlKHOGDWL�ND�SURWHLLQLVLVDOGXVH�VXXUHQHPLVH�WHQGHQWVL��VWDWLVWLOLVHOW�PLWWHXVXWDY��

.DUWXOL�ELRORRJLOLVH� NYDOLWHHGL� QlLWDMDWHVW�PllUDWL� RWVHP}MX� DDVWDO� MD� HVLPHVHO� MlUHOP}MX� DDVWDO�PXJXODWH
NXLYDLQH���WlUNOLVH���QLWUDDGL��QLQJ�NDDOLXPL��MD�PDJQHHVLXPLVLVDOGXV��7lKHOGDWL��HW� OXSMDPLVH�DDVWDO� OXELYlHWLVHG
SLJHP� YlKHQGDVLG� NXLYDLQH�� MD� WlUNOLVHVLVDOGXVW� �WDEHO� ���� 7HDWDYDVWL� MX� VRRYLWDWDNVHJL� �VHGD� N�OO� URKNHP
NlUQKDLJXVWH�SURI�ODNWLNDNV��NDUWXOLS}OGX�NDVYDWDPLVH�DDVWDO�PLWWH� OXEMDWD��YDLG�DQGD� OXELYlHWLV� HHOYLOMDGH� DOOD�
3RVLWLLYVHQD� YllULE� PlUNLPLVW�� HW� NOLQNULWROPX� MD� GRORPLLGLMDKXJD� OXSMDPLQH� VXXUHQGDV� PXJXODWH� NDDOLXPL�
VLVDOGXVW� QLQJ� GRORPLLGLMDKXJD� OXSMDPLQH� ND�PDJQHHVLXPLVLVDOGXVW��.DDOLXPL� MD�PDJQHHVLXPL� URKNXV� NDUWXOLV�
PLGD� VXKWHOLVHOW� VXXUWHV� NRJXVWHV� WDUELWDNVH�� RQ� KHDNV� V�GDPHKDLJXVWH� SURI�ODNWLNDNV�� /XSMDPLVH� MlUHOP}MXO
VXXUHQHV�P}QHY}UUD�NDUWXOL�NXLYDLQH��MD�WlUNOLVHVLVDOGXV��QLWUDDGLVLVDOGXV�HL�PXXWXQXG�

.DUWXOL� VDDJLVWUXNWXXUL� MDRNV� PllUDWL� N}LNLGHOW� NDWVHODSSLGHOW� VXXUWH�� NHVNPLVWH� �VHHPQHIUDNWVLRRQ�� MD
YlLNHVWH�PXJXODWH� RVDWlKWVXV� VDDJLV� �WDEHO� ���� 6HOJXV�� HW� NDXEDOLVWH� �VXXUHG���NHVNPLVHG��PXJXODWH� RVDWlKWVXV
VDDJLV� VXXUHQHV� XVXWDYDOW� NOLQNULWROPXJD� QLQJ� NOLQNULWROPX� MD� GRORPLLGLMDKX� VHJXJD� OXSMDPLVHO�� .OLQNULWROPX
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0��-lUYDQ��

.DUWXOLKDLJXVWHVW� �KDULOLN� NlUQ�� PXVWNlUQ�� K}EHNlUQ�� WDEDQGXQXG� PXJXODWH� RVDWlKWVXV� VDDJLV� PllUDWL
NDWVHYDULDQWLGH�N}LNLGHV�NRUGXVWHV����NDXEDOLVHOW�PXJXODOW��6HOJXV��HW� OXELYlHWLVWH�RWVHP}MXO�VXXUHQHV�KDULOLNNX
NlUQD� QDNDWXQXG�PXJXODWH� RVDWlKWVXV�� VWDWLVWLOLVHOW� XVXWDY� ROL� VHH� N�OO� YDLG� NOLQNULWROPX� SXKXO� �WDEHO� ���� 6HOOH
KDLJXVH� DUHQJXNV� RSWLPDDOQH� PXOOD� S+� WDVH� RQ� ���±���� �/}LYHNH�� ������� 0HLH� NDWVHV� ROLJL� NOLQNULWROPXJD
OXEMDWXG�PXOOD�S+�ROXOLVHOW�N}UJHP�±� VXYH�HVLPHVHO�SRROHO����±���� �YW� WDEHO����±�NXL� WHLVWH� OXELYlHWLVWH� SXKXO�
+}EHNlUQD� QDNNXVW� HVLQHV� OXEMDWXG� YDULDQWLGHV� ���±���� PXJXODWHVW�� +}EHNlUQD� MD� PXVWNlUQD� HVLQHPLVH
VXXUHQHPLVW�OXSMDPLVH�WRLPHO�HL�WXYDVWDWXG�

/XELYlHWLVWH�P}MX�PXOOD�RPDGXVWHOH
/XSMDPLVH� DDVWDO� UHJXODDUVHOW� Y}HWXG� PXOODSURRYLGH� DQDO��VLPLVHO� VHOJXV�� HW� QRUPL� � W KD�� SXKXO

QHXWUDOLVHHULV� PXOOD� KDSSHVXVW� N}LJH� NLLUHPLQL� NOLQNULWROP� �WDEHO� ��� MD� KRLGLV� S+� HVLPHVWHO� NXXGHO� ROXOLVHOW
N}UJHPDO�YDDWDPDWD�VHOOHOH��HW�NOLQNULWROPX�70..�V�PllUDWXG�QHXWUDOLVHHULPLVY}LPH�ROL�ROXOLVHOW�PDGDODP�NXL
WHLVWHO� OXELYlHWLVWHO��.}LJH�YlKHP�QHXWUDOLVHHULV�KDSSHVXVW� GRORPLLGLMDKX��(HOWRRGXWHJD� VDPDVXXQDOLVL� WXOHPXVL
VDDGL�ND�PHLH�WHLVWHV�VDPDODDGVHWHV�XXULQJXWHV��-lUYDQ���������.DWVH�O}SHWDPLVHO�������DDVWD�V�JLVHO�ROL�S+�WDVH
N}LNLGHO�OXEMDWXG�NDWVHODSSLGHO��KWOXVWXQXG�QLQJ�HULQHV�OXSMDPDWD�PXOOD�S+�VW�XPEHV������KLNX�Y}UUD�

.OLQNULWROPXJD�OXEMDWXG�PXOODV�ROL�RPDVWDWDYD�NDDOLXPL�VLVDOGXV�HVLPHVH�MD�WHLVH�DDVWD�V�JLVHO�VXXUHP�NXL
WHLVWHV�NDWVHYDULDQWLGHV��WDEHO����
7DEHO����S+.&O G�QDDPLND�OXEMDWXG�PXOGDGHV
7DEOH����'\QDPLFV�RI�S+.&O LQ�OLPHG�VRLOV
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0}QHGH�NRKDOLNH�OXELYlHWLVWH�WRLPHVW�S}OOXNXOWXXULGHOH�MD�PXOOD�RPDGXVWHOH ��

'RORPLLGLMDKXJD�OXSMDPLQH�VXXUHQGDV�ROXOLVHOW�PXOOD�PDJQHHVLXPLVLVDOGXVW��YLLHV�VHOOH�RSWLPDDOVHVW�0J�
WDVHPHVW� PlUNVD� N}UJHPDNV�� 6HOOLVHO� MXKXO� Y}LE� WHLVWH� WRLWHHOHPHQWLGH�� HHON}LJH� NDDOLXPL� MD� NDOWVLXPL
RPDVWDPLQH�ROOD� KlLULWXG�QLQJ�NXOWXXULGH� VDDJLNXV� YlKHQHGD��.OLQNULWROPX� MD� GRORPLLGLMDKX� VHJXJD� OXSMDPLVHO
S�VLV� PXOOD� 0J�VLVDOGXV� NRJX� NDWVHSHULRRGL� MRRNVXO� P}}GXNDOW� VXXUHQD� ����:��� PJ NJ���� QLQJ� VHOOH
OXELYlHWLVH�YDULDQGLV�ROLG�S}OOXNXOWXXULGH�VDDJLG�MD�OXSMDPLVH�NRJXP}MX�N}LJH�VXXUHPDG�

.RNNXY}WH�MD�MlUHOGXVHG
0}}GXNDOW� KDSSHOLVH� NDPDU�OHHWPXOOD� OXSMDPLVHO� QRUPLJD� � W KD�� RVXWXV� NOLQNULWROP� NXL� N}LJH

WDLPHWRLWDLQHULNNDP�OXELYlHWLV�HIHNWLLYVHPDNV�NXL�OXEMDNLYLMDKX�MD�GRORPLLGLMDKX��.DWVHV�NDVYDWDWXG�NXOWXXULGHOH
�RGHU��NDUWXO�� VXYLQLVX��ROL�YlJD�KHD� WRLPHJD�ND�NOLQNULWROPX� MD�GRORPLLGLMDKX����� VHJX��PLOOH�SXKXO�NDOWVLXPL�
PDJQHHVLXPL� MD�NDDOLXPL�RPDYDKHOLVHG� VXKWHG�RQ�SDUHPLQL� WDVDNDDOXVWDWXG�NXL� WHLVWHV� NDWVHWDWXG� OXELYlHWLVWHV�
(HOQLPHWDWXG� VHJXJD� OXEMDWXG�PXOODO� ROLG� NXOWXXULG�PDJQHHVLXPLJD�RSWLPDDOVHOW� YDUXVWDWXG�ND� YHHO� NROPDQGDO
MlUHOP}MX�DDVWDO�

9DDWDPDWD� VHOOHOH�� HW� NOLQNULWROPX� ODERUDWRRUVHOW� PllUDWDY� QHXWUDOLVHHULPLVY}LPH� RQ� PDGDODP� NXL
OXEMDNLYL��MD�GRORPLLGLMDKXGHO��QHXWUDOLVHHULV�VHH�PXOOD�KDSSHVXVW�HVLDOJX�NLLUHPLQL�MD�N}UJHPD�S+�QL��1HOMDQGDO
DDVWDO� SlUDVW� OXSMDPLVW� ROL�PXOODUHDNWVLRRQ� HULQHYDWH� OXELPDWHUMDOLGHJD� OXEMDWXG� NDWVHODSSLGHO� �KWOXVWXQXG� QLQJ
HULQHV�OXSMDPDWD�PXOOD�S+�VW�XPEHV������KLNX�Y}UUD�

.DUWXO�±�WHDWDYDVWL�YlUVNH�OXELYlHWLVH�VXKWHV�WXQGOLN�NXOWXXU�±�UHDJHHULV� OXSMDPLVHOH�ROXOLVH�VDDJLW}XVXJD
����±��������.OLQNULWROPXJD�YDULDQWLGHV�VXXUHQHV�XVXWDYDOW�ND�NDXEDOLVWH�PXJXODWH�RVDWlKWVXV��.XLG�OXELYlHWLVWH
RWVHP}MXO� YlKHQHV�PXJXODWH� NXLYDLQH�� MD� WlUNOLVHVLVDOGXV� QLQJ� VXXUHQHV� KDLJHVWXPLQH� KDULOLNNX� NlUQD�� .DUWXOL
SXKXO�WXOHE�OXELYlHWLV�DQGD�HHONXOWXXUL�DOOD�
7lQXDYDOGXVHG
.lHVROHY�XXULPXV�VDL�WHRNV�WlQX�1RUGNDON�$6�L�MD�WHPD�HHONlLMDWH�QLQJ�$6�.XQGD�1RUGLF�7VHPHQGL��NVPHHOVHOH
MD� HUDSRROHWXOH� ILQDQWVHHULPLVHOH� DDVWDWHO� ����±������ $YDOGDQ� VLLUDVW� WlQX� S}OOXPDMDQGXVNDQGLGDDW� 7DDYHW
9DOJXVHOH��NHV�2OXVWYHUHV�WHRVWDV�NDWVH�YDVWDYDOW�HWWHDQWXG�PHWRRGLNDOH��S}OOXPDMDQGXVNDQGLGDDW�+HOPR�1LLQHOH
MD� $QQH� .DVHOH� HQGLVHVW� (09,� NHHPLDODERULVW� PXOGDGH� MD� WDLPVH� PDWHUMDOL� XVDOGXVYllUVHWH� DQDO��VLGH� HHVW�
S}OOXPDMDQGXVNDQGLGDDW�(ULND�9HVLNXOH�NDUWXOL�VDDJLVWUXNWXXUL�MD�PXJXODKDLJXVWH�PllUDPLVH�HHVW�
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7XUEDV�� (��� +LLV�� 9�� 3XOYHUL]HG� OLPH� IHUWLOL]HUV� LQ� WKH� (VWRQLDQ� 665�� WKHLU� HIIHFWLYHQHVV� DQG� DSSOLFDWLRQ�� ±

7UDQVDFWLRQV�RI�(VWRQLDQ�$JULFXOWXUDO�$FDGHP\��6RLOV�DQG�)HUWLOL]DWLRQ������±�7DUWX��S�����±����������
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(IIHFW�RI�6RPH�/RFDO�/LPH�)HUWLOL]HUV�RQ�)LHOG�&URSV�DQG�6RLO�3URSHUWLHV
0��-lUYDQ
6XPPDU\

)RU�OLPLQJ�DFLG�VRLOV�VHYHUDO�ORFDO�OLPH�PDWHULDOV�VXFK�DV�FOLQNHU�SRZGHU�DQG�FDUERQDWH�URFNV��OLPHVWRQH�
GRORPLWH�� PHDOV� RI� GLIIHUHQW� FRPSRVLWLRQ� DUH� FXUUHQWO\� XVHG� LQ� (VWRQLD�� 8VLQJ� URFN� PHDOV� ZLWK� &D�0J� UDWLR
VXLWDEOH� IRU� OLPLQJ�� LW� LV�SRVVLEOH� WR�FRYHU� WKH�0J�QHHG�RI� ILHOG�VRLOV�ZLWK� ORFDO� UDZ�PDWHULDO� �GRORPLWH�DQG� LWV
PLQLQJ�UHVLGXHV��DQG�WR�UHGXFH�FRQVLGHUDEO\�WKH�H[SHQGLWXUHV�RQ�LPSRUWHG�0J�IHUWLOL]HUV��-lUYDQ���������7KH�DLP



0��-lUYDQ��

RI�WKH�SUHVHQW�UHVHDUFK�ZDV�WR�VWXG\�WKH�HIIHFWLYHQHVV�RI�OLPH�IHUWLOL]HUV�XVHG�FXUUHQWO\�LQ�(VWRQLD�LQ�FURS�URWDWLRQ
E\�FRPSDULQJ�WKHP�LQ�VLPLODU�WULDO�FRQGLWLRQV�

7KH�WULDO�ZDV�HVWDEOLVKHG�RQ�DFLG�VDQG\�ORDP��S+.&O �����DW�(5,$¶V�2OXVWYHUH�([SHULPHQWDO�6WDWLRQ�LQ�WKH
VSULQJ�RI�������7KH�WULDO�LQFOXGHG�FOLQNHU�SRZGHU��OLPHVWRQH�PHDO��GRORPLWH�PHDO�DQG�WKH�����PL[WXUH�RI�FOLQNHU
SRZGHU�DQG�GRORPLWH�PHDO��7KH�OLPLQJ�UDWH�ZDV���W�KD����7KH�OLPH�IHUWLOL]HUV�ZHUH�DSSOLHG�GXULQJ�VSULQJ�WLOODJH�
7KH�IROORZLQJ�FURSV�ZHUH�JURZQ��LQ������DQG������±�SRWDWR�DQG�EDUOH\��LQ������±�SHD��LQ������±�VXPPHU�ZKHDW�

,Q�WKH�\HDU�RI�OLPLQJ�WKH�\LHOGLQJ�DELOLW\�RI�EDUOH\�ZDV�WKH�KLJKHVW�LQ�WKH�FOLQNHU�SRZGHU�YDULDQW��������
LQ� FRPSDULVRQ�ZLWK� FRQWURO���*RRG�\LHOG� ���������ZDV�REWDLQHG� DOVR�ZLWK� WKH�PL[WXUH� RI� FOLQNHU� SRZGHU� DQG
GRORPLWH� PHDO� �7DEOH� ���� 7KH� VLJQLILFDQW� H[WUD� \LHOG� ZDV� SUREDEO\� GXH� WR� WKH� DGGLWLRQDO� SODQW� QXWULHQWV� ±
SDUWLFXODUO\� D� JUHDW� DPRXQW� RI� SRWDVVLXP� ±� UHFHLYHG� ZLWK� FOLQNHU� SRZGHU�� ,Q� WKH� ILUVW� \HDU� RI� DIWHUHIIHFW� WKH
\LHOGLQJ� DELOLW\� RI� EDUOH\� LQFUHDVHG�����±������ZKLOH� WKH� GLIIHUHQFHV� LQ� WKH� HIIHFW� RI� GLIIHUHQW� OLPH� IHUWLOL]HUV
ZHUH� QRW� FUHGLEOH�� ,Q� WKH� VHFRQG� DIWHUHIIHFW� \HDU� WKH� SHD� \LHOG� LQFUHDVHG� FUHGLEO\� RQO\� LQ� WKH� FOLQNHU� SRZGHU
YDULDQW��,Q�WKH�WKLUG�DIWHUHIIHFW�\HDU�WKH�LQFUHDVH�LQ�ZKHDW�\LHOG����������ZDV�HYLGHQW�RQO\�LQ�WKH�YDULDQW�RI����
PL[WXUH�RI�FOLQNHU�SRZGHU���GRORPLWH�PHDO��6XFK�D�JRRG�DIWHUHIIHFW�ZDV�SUREDEO\�FDXVHG�E\�WKH�VRLO¶V�RSWLPXP
0J�FRQWHQW�LQ�FRPSDULVRQ�ZLWK�RWKHU�WULDO�YDULDQWV��7DEOH����

$V�NQRZQ��SRWDWR�LV�D�SRWDVVLXP�ORYLQJ�FURS��3UREDEO\�WKHUHIRUH�WKH�SRWDWR�\LHOG�LQFUHDVHG�VR�PXFK�XQGHU
WKH�GLUHFW�HIIHFW�RI�FOLQNHU�SRZGHU�DQG�FOLQNHU�SRZGHU�DQG�GRORPLWH�PHDO�PL[WXUH��UHVSHFWLYHO\������DQG�������
3RWDWR¶V�YHU\�JRRG�UHVSRQVH�WR�OLPLQJ�ZLWK�FOLQNHU�SRZGHU�KDV�EHHQ�REVHUYHG�HYHQ�HDUOLHU��7XUEDV��/DXN�������
-lUYDQ���������7KH�GLUHFW� HIIHFW�RI� OLPHVWRQH�PHDO� DQG�GRORPLWH�PHDO� RQ�SRWDWR� \LHOG� UHPDLQHG�PRGHUDWH�� WKH
\LHOGV� LQFUHDVHG� UHVSHFWLYHO\� ���� DQG� ������� ,Q� WKH� ILUVW� DIWHUHIIHFW� \HDU� SRWDWR� UHVSRQGHG� EHVW� WR� WKH� OLPH
IHUWLOL]HUV�FRQWDLQLQJ�0J��XQGHU�WKH�HIIHFW�RI�GRORPLWH�PHDO�WKH�\LHOG�LQFUHDVHG������DQG�LQ�WKH�YDULDQW�RI�FOLQNHU
SRZGHU���GRORPLWH�PHDO�������

,Q�RUGHU�WR�ILQG�RXW�WKH�WRWDO�HIIHFW�RI�OLPLQJ�DQG�WR�FRPSDUH�WKH�OLPH�IHUWLOL]HUV�RQ�WKLV�EDVLV��WKH�\LHOGV�RI
GLIIHUHQW�FURSV�ZHUH�UHFDOFXODWHG�LQWR�PHWDEROL]DEOH�HQHUJ\�LQ�JLJDMRXOHV��,Q�WKH�UHVXOW�RI�IRXU�\HDUV�LW�FDQ�EH�VDLG
WKDW�IRU�WKH�OLPLQJ�RI�PRGHUDWHO\�DFLG�VDQG\�ORDP�WKH�PRVW�HIIHFWLYH�IHUWLOL]HUV�WXUQHG�RXW�WR�EH�FOLQNHU�SRZGHU
DQG�WKH�PL[WXUH�RI�FOLQNHU�SRZGHU�DQG�GRORPLWH�PHDO��7DEOH�����7KH�SUREDEOH�UHDVRQ�IRU�EHWWHU�HIIHFWLYHQHVV�ZDV
SRWDVVLXP��SUHVXPDEO\�DOVR�VXOSKXU��DGGHG�ZLWK�FOLQNHU�SRZGHU��ZKLFK�FDXVHG�ELJJHU�H[WUD�\LHOGV�HVSHFLDOO\�LQ
WKH�ILUVW�WZR�\HDUV�
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