
-��9
HW��

$Q
LP�

6F
L���

���
����

���
����

���
���

5(6($5&+�$57,&/(

��3�9��7UHVDPRO�HW��DO

5HFHLYHG�������������
$FFHSWHG�������������

���3URIHVVRU�DQG��+HDG�	�FRUUHVSRQGLQJ�DXWKRU��(PDLO�SYWUHVDPRO#\DKRR�FR�LQ
���3URIHVVRU�DQG�+HDG���5HWG��

2&&855(1&(�2)�'(50$723+,/86�
'(50$7,7,6�$021*�&$77/(�,1�.(5$/$

3�9��7UHVDPRO���0�5��6DVHHQGUDQDWK���
+��6XEUDPDQLDQ���0��0LQL���
8VKD��1��3LOODL���DQG��6��$MLWKNXPDU��
'HSW��RI�9HWHULQDU\�(SLGHPLRORJ\�DQG�
3UHYHQWLYH�0HGLFLQH��
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV��
0DQQXWK\��7KULVVXU�������

$EVWUDFW
$� WRWDO� RI� ���� FDWWOH� SUHVHQWHG� ZLWK�

LQYHVWLJDWLRQV� WR� LGHQWLI\� WKH� RFFXUUHQFH� RI�
FROOHFWHG�IURP�WKH�OHVLRQV�XQGHU�VWHULOH�FRQGLWLRQV�
FXOWXUDO� H[DPLQDWLRQV�� 'LUHFW�PLFURVFRSLFDO�
H[DPLQDWLRQ� RI�*LHPVD� DQG�*UDP¶V� VWDLQHG�
DSSHDUDQFH�RI�'HUPDWRSKLOXV��FRQJROHQVLV�LQ����

FRORQLHV� IURP����VDPSOHV��7KH� LVRODWHV�ZHUH�

.H\�ZRUGV� 'HUPDWRSKLORVLV��2FFXUUHQFH��

'HUPDWRSKL ORVLV� � DOVR� NQRZQ� DV�
VWUHSWRWKULFRVLV�� LV� DQ� H[XGDWLYH�� SXVWXODU�
GHUPDWLWLV� WKDW� DIIHFWV� PDLQO\� FDWWOH�� DQG�
FDXVHG�E\�'HUPDWRSKLOXV�FRQJROHQVLV��,W�LV�DQ�
HFRQRPLFDOO\�LPSRUWDQW�GLVHDVH�ZKLFK�FDXVHV�
FRQVLGHUDEOH� ORVV� LQ� WHUPV� RI� VNLQ� GDPDJH��
UHGXFHG�PHDW� DQG�PLON� SURGXFWLRQ�� FXOOLQJ�RU�
GHDWK�RI�DIIHFWHG�DQLPDOV�DQG�FRVWV�RI�FRQWURO�

DQG�WUHDWPHQW��'LDJQRVLV�RI�WKH�FRQGLWLRQ�LV�E\�
GHPRQVWUDWLRQ�RI�W\SLFDO�WUDP�WUDFN�DSSHDUDQFH�
RI� WKH� RUJDQLVP� LQ� VWDLQHG� VNLQ� VFDEV� DQG�
FRQILUPDWLRQ� E\� LVRODWLRQ� DQG� LGHQWLILFDWLRQ�
RI� RUJDQLVPV�� 7KLV� GLVHDVH� LV� RI� ZRUOGZLGH�
RFFXUUHQFH�EXW�PRUH�SUHYDOHQW�LQ�WURSLFDO�DQG�
VXEWURSLFDO�FRXQWULHV��'HUPDWRSKLORVLV�KDV�EHHQ�
UHSRUWHG�IURP�GLIIHUHQW�VWDWHV�LQ�,QGLD��3DO��������
6KDUPD�HW�DO����������,Q�.HUDOD�GHUPDWRSKLORVLV�
ZDV�UHSRUWHG�DPRQJ�FDWWOH�LQ�D�IDUP�LQ�:D\DQDG�
GLVWULFW� �,VVDF� DQG�$EUDKDP�� ������� EXW� QR�
GHWDLOHG�VWXGLHV�ZHUH�FRQGXFWHG�WR�DVVHVV�WKH�
SUHYDOHQFH�RI�WKH�FRQGLWLRQ��+HQFH�WKH�SUHVHQW�
VWXG\�ZDV�XQGHUWDNHQ�WR�DVVHVV�WKH�RFFXUUHQFH�
RI�GHUPDWRSKLORVLV�DPRQJ�FDWWOH�ZLWK�GHUPDWLWLV��
0DWHULDOV�DQG�0HWKRGV�

$� WRWDO� RI� ���� FDWWOH� SUHVHQWHG� ZLWK�
GHUPDWRORJLFDO�SUREOHPV�ZHUH�LQFOXGHG�LQ�WKH�
VWXG\��'HWDLOHG� FOLQLFDO� H[DPLQDWLRQ� RI� WKHVH�
DQLPDOV�ZDV�FDUULHG�RXW�DQG�W\SH�RI�OHVLRQV�ZDV�
UHFRUGHG��6WHULOH� VNLQ� VZDEV�� VNLQ� VFDEV�DQG�
VFUDSLQJV�DQG�LPSUHVVLRQ�VPHDUV�IURP�OHVLRQV�
ZHUH�FROOHFWHG�IRU�ODERUDWRU\�H[DPLQDWLRQ��6PDOO�
SLHFHV�RI�VNLQ�ZHUH�WDNHQ�IURP�WKH�XQGHUVLGH�
RI� WKH� VFDEV� DQG� VRIWHQHG� LQ� D� IHZ�GURSV� RI�
GLVWLOOHG�ZDWHU� RQ� D� FOHDQ�PLFURVFRSLF� VOLGH��
6PHDUV� SUHSDUHG�ZHUH� VWDLQHG�ZLWK�*LHPVD�
DQG�*UDP¶V� VWDLQV� �4XLQQ�HW� DO��� �������7KH�
LPSUHVVLRQ�VPHDUV�WDNHQ�IURP�WKH�OHVLRQV�ZHUH�
DOVR� VWDLQHG�ZLWK�*LHPVD¶V� VWDLQ� DQG�*UDP¶V�
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�� 2FFXUUHQFH�RI�'HUPDWRSKLOXV�'HUPDWLWLV����

VWDLQ� DQG� H[DPLQHG� XQGHU� WKH� RLO� LPPHUVLRQ�
REMHFWLYH�RI�PLFURVFRSH�

,VRODWLRQ�RI�'��FRQJROHQVLV�ZDV�FDUULHG�
RXW� LQ�VHYHQ�SHUFHQW�VKHHS�EORRG�DJDU�XVLQJ�
+DDOVWUD¶V� WHFKQLTXH� �+DDOVWUD�� ������� 7KH�
LVRODWHV�ZHUH�VWDLQHG�E\�*UDP¶V�PHWKRG�DQG�
PRUSKRORJLFDO��FXOWXUDO��ELRFKHPLFDO�DQG�VXJDU�
IHUPHQWDWLRQ�WHVWV�RI�WKH�LVRODWHV��&RZDQ��������
5HVXOWV�DQG�'LVFXVVLRQ

'HWDLOHG�FOLQLFDO�H[DPLQDWLRQ�RI�DQLPDOV�
UHYHDOHG� H[XGDWLYH� GHUPDWLWLV� OHVLRQV� ZLWK�
IRUPDWLRQ� RI� WKLFN� VFDEV� DQG� FUXVWV� ZLWK�
PDWWHG� KDLU� DW� WKHLU� EDVHV�� VXJJHVWLYH� RI�
GHUPDWRSKLORVLV�� LQ����DQLPDOV� �)LJ�����7KHVH�
FKDUDFWHULVWLF� OHVLRQV� LQ�GHUPDWRSKLORVLV�ZHUH�

GHVFULEHG�E\�PRVW�RI�WKH�ZRUNHUV�LUUHVSHFWLYH�
RI�WKH�VSHFLHV�RI�WKH�DQLPDOV�DIIHFWHG��.RQH\��
������*LWDR�HW�DO���������:DEDFKD�HW�DO����������
*HQHUDOLVHG� OHVLRQV� ZHUH� QRWHG� RQO\� LQ� ���
DQLPDOV��7KH�OHVLRQV�ZHUH�ORFDOLVHG�HVSHFLDOO\�
RQ� ORZHU� OLPEV�� XGGHU� DQG� SHULQHXP� LQ� UHVW�
RI� WKH�DQLPDOV�� � �*HQHUDOLVHG� LQIHFWLRQV�ZHUH�
PRUH� FRPPRQ� LQ� DQLPDOV� LQ� WKH� ODWHU� VWDJHV�
RI�SUHJQDQF\�RU�LQ�WKH�HDUO\�VWDJH�RI�ODFWDWLRQ��
7KH� VWUHVV� DQG� LPPXQRVXSSUHVVLRQ� GXULQJ�
SUHJQDQF\� DQG� ODFWDWLRQ� VWDJHV�PLJKW� KDYH�
FRQWULEXWHG� WR� JHQHUDOLVHG� GLVHDVH� LQ� WKHVH�
DQLPDOV��$PEURVH�HW� DO�� ������� UHSRUWHG� VHOI�
OLPLWLQJ� ORFDOLVHG� OHVLRQV� LQ� KHDOWK\� DQLPDOV�
ZKLOH� WKH� DQLPDOV� ZLWK� FRQFXUUHQW� LQIHFWLRQ�
DQG� LPPXQRVXSSUHVVLRQ� GHYHORSHG� FKURQLF�
JHQHUDOLVHG�LQIHFWLRQ��

)LJ�� ��� 'HUPDWLWLV�ZLWK�0DWWLQJ� RI� KDLUV� DQG� VFDE�
IRUPDWLRQ�RQ�OLPEV

)LJ�����7UDP�WUDFN�DSSHDUDQFH�RI��'��FRQJROHQVLV�LQ�
VFDEV��*UDPV�VWDLQ�;������

)LJ�����+DHPRO\WLF�FRORQLHV�RI�'�FRQJROHQVLV�VKHHS�
EORRG�DJDU���������������������������������������������������������������������������

)LJ����'�FRQJROHQVLV�IURP�FXOWXUH��*UDP¶V�VWDLQ�;������������������������������������������������������������������������
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0LFURVFRSLFDO� H[DPLQDWLRQ� RI� VWDLQHG�
VPHDUV�RI� WKH�VFDE�PDWHULDO� IURP� WKH� OHVLRQV�
RI� ��� FDVHV� UHYHDOHG� �*UDP�SRVLWLYH� VHSWDWH�
ZHOO�DV�WUDQVYHUVHO\�GLYLGHG�WR�IRUP�VSKHULFDO�RU�
RYRLG�FRFFL�LQ�PXOWLSOH�URZV��ZLWK�FKDUDFWHULVWLF��
µWUDP�� WUDFN� DSSHDUDQFH¶� VXJJHVWLYH� RI� �'��
FRQJROHQVLV��)LJ������7KLV�GLVWLQFWLYH�PRUSKRORJ\�
RI�WKH�RUJDQLVP�ZDV�GHPRQVWUDWHG�E\�PRVW�RI�
WKH�ZRUNHUV� DV� WKH�PRVW� SUDFWLFDO� GLDJQRVWLF�
PHWKRG� IRU� GHUPDWRSKLORVLV� �$EX�6DPUD��
������ 4XLQQ� HW� DO��� ������� 7KH� RUJDQLVPV�
ZHUH� REVHUYHG� LQ� GLIIHUHQW� IRUPV� GHSHQGLQJ�
RQ�WKH�VWDJH�RI�GHYHORSPHQW�YDU\LQJ�IURP�ORQJ�
EUDQFKLQJ� ILODPHQWV�� ILODPHQWV� SDFNHG�ZLWK�
]RRVSRUHV�DQG�PDWXUH�IUHH�]RRVSRUHV�UHOHDVHG�

&XOWXUH�RI� WKH� VFDE�PDWHULDOV� LQ� EORRG�
DJDU� \LHOGHG� W\SLFDO� EHWD�KDHPRO\WLF� FRORQLHV�
RI�'�� FRQJROHQVLV� LQ� ��� VDPSOHV� �)LJ�� ����
%HFDXVH� WKH� RUJDQLVPV� DUH� IDFXOWDWLYHO\�
DQDHURELF��LVRODWLRQ�E\�WKH�WHFKQLTXH�GHVFULEHG�
E\�+DDOVWUD��������ZDV�IRXQG�WR�EH�XVHIXO�DQG�
LW� DOVR� UHGXFHG� WKH� FRQWDPLQDWLRQ� E\� RWKHU�
EDFWHULD��)DLOXUH�LQ�LVRODWLRQ�RI�RUJDQLVPV�IURP�
VHYHQ� FDVHV�PLJKW� EH� GXH� WR� ODFN� RI� YLDEOH�
RUJDQLVPV�LQ�WKH�VSHFLPHQ�SRVVLEOH�LQ�FKURQLF�
RU�KHDOLQJ�VWDJH�RI�GLVHDVH�DV�QRWHG�E\�$ZDUG�
HW� DO�� ��������0LFURVFRSLFDO� DSSHDUDQFH� RI�
RUJDQLVPV� LQ� *UDP¶V� VWDLQHG� VPHDUV� IURP�
FRORQLHV�ZHUH�DOVR�KLJKO\�YDULDEOH�ZLWK�*UDP�
RI� VHJPHQWDWLRQ�� SDFNHWV� RI� FRFFRLG� IRUPV��
JHUPLQDWLQJ� VSRUHV� RU� � FRPELQDWLRQV� RI� WKH�
DERYH�IRUPV�GHSHQGLQJ�RQ�WKH�DJH�RI�WKH�FXOWXUH�
DQG�VWUDLQ�RI� WKH� LVRODWH��)LJ������7KH� LVRODWHV�
ZHUH� IXUWKHU� FRQILUPHG� E\� WKH� ELRFKHPLFDO�
FKDUDFWHULVWLFV� RI�'�� FRQJROHQVLV� DV� UHSRUWHG�
E\�VHYHUDO�ZRUNHUV��3DO��������0DQQDQ�HW�DO���
������1DWK�HW�DO���������

'HUPDWRSKLORVLV�KDV�EHHQ�UHSRUWHG�E\�
WKH�)RRG�DQG�$JULFXOWXUDO� RUJDQL]DWLRQ� �)$2��
WR�EH�RQH�RI�WKH�IRXU�PDMRU�EDFWHULDO�GLVHDVHV�
ZKLFK� DIIHFW� FDWWOH� DQG� RWKHU� DQLPDOV� LQ� WKH�
WURSLFDO�DQG�VXEWURSLFDO�UHJLRQV��+DVKHPL�7DEDU�
HW�DO����������7KH�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�
PRVW�IUHTXHQW�GHUPDWRORJLFDO�SUREOHP�DPRQJ�
FDWWOH�LQ�.HUDOD��7KH�KLJKHU�VXVFHSWLELOLW\�RI�WKH�
FURVV� EUHG� FDWWOH� DORQJ�ZLWK� WKH� SUHVHQFH� RI�
SUHGLVSRVLQJ�IDFWRUV�VXFK�DV�SURORQJHG�ZHWWLQJ�
E\�UDLQ�RU�IUHTXHQW�ZDVKLQJ��KLJK�KXPLGLW\��KLJK�
WHPSHUDWXUH� DQG� YDULRXV� HFWRSDUDVLWHV�PLJKW�

KDYH�UHVXOWHG�LQ�ZLGH�VSUHDG�RFFXUUHQFH�RI�WKH�
FRQGLWLRQ��$WWHPSWV�WR�FRQWURO�WKLV�ZLGH�VSUHDG�
PHQDFH�WR�GDLU\�LQGXVWU\�DUH�WR�EH�XQGHUWDNHQ�WR�
LPSURYH�WKH�SURGXFWLYLW\�RI�RXU�FDWWOH�SRSXODWLRQ�
5HIHUHQFHV
$EX�6DPUD��0�7��������0RUSKRORJLFDO��FXOWXUDO�

DQG� ELRFKHPLFDO� FKDUDFWHULVWLFV� RI�
'HUPDWRSKLOXV� FRQJROHQVLV��

�%��������������
$PEURVH��1�&���/OR\G��'��DQG�0DOODUG��-�&��������

,PPXQH� UHVSRQVHV� WR�'HUPDWRSKLOXV�
FRQJROHQVLV�LQIHFWLRQV��3DUDVLWRO��7RGD\�
������������

$ZDUG��:�6��� 1DGUD�(OZJRXG�� �$EGRX��0�,��
DQG� (O�6D\HG��$�$�� ������ 'LDJQRVLV�
DQG�WUHDWPHQW�RI�ERYLQH��RYLQH��HTXLQH�
GHUPDWRSKLORVLV�� �����
��������

&RZDQ��6�7��������
���QG

HG��&DPEULGJH�8QLYHUVLW\�3UHVV��1HZ�
<RUN�����S���

*LWDR�� &�*���$JDE�� � +�� DQG� .KDOLIDOOD��$�-��
������ 2XWEUHDNV� RI�'HUPDWRSKLOXV�
FRQJROHQVLV� LQIHFW LRQ� LQ� FDPHOV�
�&DPHOXV�GURPHGDULXV��IURP�WKH�%XWDQD�
UHJLRQ�LQ�(DVWHUQ�6XGDQ��
������������

+DDOVWUD��5�7��������,VRODWLRQ�RI�'HUPDWRSKLOXV�
FRQJROHQVLV� IURP� VNLQ� OHVLRQV� LQ� WKH�
GLDJQRVLV�RI�VWUHSWRWKULFRVLV�� ��
������������

+DVKHPL�7DEDU��*�5���5DG��0��DQG�&KDYRVKL��
0��������$�VXUYH\�RQ�GHUPDWRSKLORVLV�LQ�
VKHHS�LQ�WKH�QRUWK�RI�,UDQ
5HV� ����������

FOLQLFDO� GLDJQRVLV� DQG� VXFFHVVIXO�
WUHDWPHQW�RI�FXWDQHRXV�VWUHSWRWKULFRVLV�LQ�
D�IDUP��3URFHHGLQJV�RI�1DWLRQDO�VHPLQDU�
RQ�$GYDQFHV� LQ� GLDJQRVLV�� SUHYHQWLRQ�
DQG�VXUYHLOODQFH�RI�$QLPDO�'LVHDVHV�RQ�
������)HEUXDU\��7KLUXYDQDQWKDSXUDP��
S���������

.RQH\��(�%�0��������'HUPDWRSKLORVLV�LQ�*KDQD��
HIIHFW�RQ�OLYHVWRFN�LQGXVWU\��7URS��$QLP��
+OWK��3URG����������

0DQQDQ�� 0�$��� .KDQ�� 0�6�5��� 5DKPDQ��
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0�0��� %HJXP�� )�� DQG� 8GGLQ�� 0�=��
������ ,VRODWLRQ� DQG� LGHQWLILFDWLRQ� RI�
GHUPDWRSKLOXV� EDFWHULD� IURP� WKH� VNLQ�
OHVLRQV� RI� FDWWOH��

�����������
1DWK��%�'���$KDVD��0�6���5HKPDQ��0�6�� DQG�

+DTXH��$�.�0�)��������3UHYDOHQFH�DQG�
WKHUDSHXWLF� PDQDJHPHQW� RI� ERYLQH�
GHUPDWRSKLORVLV��
-� �����������

3DO � � 0�� ������ 3UHYDOHQFH� LQ� ,QGLD� RI�
'HUPDWRSKLOXV� FRQJROHQVLV� LQIHFWLRQ�
LQ�FOLQLFDO�VSHFLPHQV�IURP�DQLPDOV�DQG�
KXPDQV�� ����
��������

4XLQQ�� 3�-��� &DUWHU��0�(���0DUNH\�� %�.�� DQG�
&DUWHU��*�5�� ������

��:ROIH�3XEOLVKLQJ��86$��
���S

6KDUPD��'�5���.ZDWUD��0�6��DQG�'KLOORQ��6�6��
������ 'HUPDWRSKLORVLV� RXWEUHDN� LQ�
EXIIDORHV� LQ�3XQMDE��%XIIDOR�-���������
����

:DEDFKD�� -�.���0XOHL�� &�0���*LWRQJD�� 1�3���
1MHQJD��0�-���7KDL\DK��$�*��DQG�1GXKLX��
-�� ������$W\SLFDO� GHUPDWRSKLORVLV� RI�
VKHHS� LQ�.HQ\D��
$VVRF� ������������


