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)XWXUH�3RVVLELOLWLHV�IRU�3DNLVWDQ 
)XUTDQ�$KPHG�6LGGLTL���0XKDPPDG�(KDE�$]LP� 

������7KH� SURSRUWLRQ� RI� HOGHUO\� SRSXODWLRQ� LV� RQ� WKH�
ULVH�ZRUOGZLGH��,Q�������LW�ZDV�UHSRUWHG�WKDW����RI�
WKH�FRXQWU\¶V�SRSXODWLRQ�ZDV�HOGHUO\�DQG�WKLV�ILJXUH�
LV�H[SHFWHG�WR�EHFRPH�WULSOH�RI�WKH�FXUUHQW�VWDWH�E\�
��������� 7KLV� VKRZV� WKDW� DQ� LQFUHDVLQJ� WUHQG� RI�
HOGHUO\�LV�EHLQJ�REVHUYHG�ZRUOGZLGH�DQG�WKLV�WUHQG�
LV�QR�GLIIHUHQW�LQ�3DNLVWDQ��6XFK�KLJK�SURSRUWLRQ�RI�
FKURQLFDOO\� LOO� DQG� IUDLO� WHQG� WR� SXW� LQFUHDVHG�
GHPDQG�DQG�SUHVVXUH�RQ�KHDOWK�FDUH�V\VWHP���� 
������3DNLVWDQ� EHLQJ� D� ORZ-PLGGOH� LQFRPH� FRXQWU\�
ZLWK�OLPLWHG�KLJK-HQG�KHDOWK�FDUH�IDFLOLWLHV��LW�LV�QR�
KLGGHQ� IDFW� WKDW� HOGHUO\� DUH� RQH� RI� WKH� PRVW-
QHJOHFWHG� SRSXODWLRQ�� 7KLV� QHJOHFW� UHVXOWV� LQ�
LQFUHDVHG� LVRODWLRQ� RU� VRFLDO� UHVWULFWLRQ�� GHFUHDVHG�
FRJQLWLYH�IXQFWLRQ�DQG�RYHUDOO�GHFOLQH�LQ�KHDOWK�����
7KLV�KDV�EHHQ�IXUWKHU�DJJUDYDWHG��E\�FXUUHQW�FULVLV�
RI�&29,'����SDQGHPLF�	�ORFNGRZQV�ZRUOGZLGH�� 
������6XFK� DJH-UHODWHG� GHFOLQH� DOVR� DIIHFWV� WKH�
EDODQFH� DQG� SRVWXUDO� VWDELOLW\� V\VWHP� RI� HOGHUO\�
SHUVRQV�UHVXOWLQJ�LQ�LQFUHDVHG�ULVN�RI�IDOO��ZKLFK�LQ�
LWVHOI� � UHVWULFWV� DFWLYLW\� DQG� FDXVHV� VHFRQGDU\�
GHFRQGLWLRQLQJ����� 2YHU� WKH� SDVW� IHZ� \HDUV�� D�
FRQVLGHUDEOH� DPRXQW� RI� UHVHDUFK� KDV� EHHQ�
FRQGXFWHG� WR� H[SORUH� WKH� SRVVLEOH� FDXVHV� RI� IDOOV�
DQG�WR�GHWHUPLQH�WKH�UHODWLRQVKLS�DQG�LQWHJUDWLRQ�RI�
PRWRU� RU� VHQVRU\� V\VWHPV� IRU� EDODQFH� FRQWURO� DQG�
GHYHORS� VRPH� VWUDWHJLHV� RU� WHFKQLTXHV� IRU� WKH�
SUHYHQWLRQ� RI� IDOOV� LQ� HOGHUO\�� /LWHUDWXUH� UHYHDOV� D�
KLJK�IDOO�ULVN�DPRQJ�HOGHUO\�SRSXODWLRQ�RI�3DNLVWDQ
�����UHVXOWLQJ�LQ�KRVSLWDOL]DWLRQ��VHYHUH�OLPE�WUDXPD�
LQ� ���� RI� FDVHV� DQG� GHDWK� LQ� ����� FDVHV������
$GGLWLRQDOO\�� D� SRVLWLYH� KLVWRU\� RI� IDOO� LWVHOI�
FRQWULEXWHV� WR� SRVVLELOLW\� RI� IDOOV� LQ� IXWXUH�����
&RQVLGHULQJ�WKLV�LPSDLUHG�EDODQFH�DQG�IDOO�ULVN�KDV�
DOZD\V�EHHQ�D�PDMRU�FRQFHUQ�IRU�HOGHUO\�DQG�KHDOWK�
SURIHVVLRQDOV�� KHQFH�� HPSKDVLV� KDV� DOZD\V� EHHQ�
ODLG� RQ� HDUO\� DQG� DSSURSULDWH� IDOO� ULVN� VFUHHQLQJ�
LQFOXGLQJ� VHOI-UHSRUWHG� PHDVXUHV� OLNH� DFWLYLW\�
VSHFLILF� EDODQFH� FRQILGHQFH� 	� IDOO� HIILFDF\� VFDOH�
HWF�� RU� SHUIRUPDQFH� EDVHG� PHDVXUHV� OLNH� EHUJ�
EDODQFH� VFDOH�� IXQFWLRQDO� UHDFK� WHVW� DQG� WLPHG� XS�
DQG� JR� WHVW� HWF�� 6LPLODUO\�� HDUO\� IDOO� SUHYHQWLRQ�
VWUDWHJLHV����� LQFOXGLQJ� HUJRQRPLF� PRGLILFDWLRQ���
DSSURSULDWH� DVVLVWLYH� GHYLFHV� DQG� HYLGHQFH� EDVHG�

EDODQFH� WUDLQLQJ� UHJLPHV� LQFOXGLQJ� IOH[LELOLW\�
WUDLQLQJ�� VWUHQJWK� WUDLQLQJ� DQG� ZREEOH� ERDUG�
WUDLQLQJ�HWF��KDYH�EHHQ�XVHG����� 
������8QIRUWXQDWHO\�� WKH� WUDGLWLRQDO� EDODQFH�
DVVHVVPHQW� DQG� WUDLQLQJ� PHWKRG� KDYH� FHUWDLQ�
OLPLWDWLRQV�� 0RVW� EDODQFH� LQWHUYHQWLRQ� ODFN� DFWLYH�
SDUWLFLSDWLRQ�RI�LQGLYLGXDO��KHQFH�OLPLWHG�FKDOOHQJH�
WR� FRJQLWLYH� DVSHFWV� RI� EDODQFH� LQ� DGGLWLRQ� WR�
GHFUHDVHG� DGKHUHQFH� WR� VXFK� SURJUDPV�� 6LPLODUO\��
FRQYHQWLRQDO� EDODQFH� DVVHVVPHQW� DQG� IDOO� ULVN�
VFUHHQLQJ� WRROV� ODFN� DELOLW\� WR� LGHQWLI\�PHFKDQLVP�
RI�G\VIXQFWLRQ�DQG�RWKHU�ELRPHFKDQLFDO�SDUDPHWHUV�
VXFK� DV� JURXQG� UHDFWLRQ� IRUFHV�� LQGLYLGXDO� ERGLO\�
PRYHPHQWV� HWF������ 6XFK� OLPLWDWLRQV� FDQ� QRZ� EH�
FXUEHG� E\� LQWHJUDWLQJ� ODWHVW� WHFKQRORJ\� LQWR��
EDODQFH� UHKDELOLWDWLRQ�� ,Q� SUHYLRXV� GHFDGHV��
QXPHURXV� KLJK-WHFK� EDODQFH� DVVHVVPHQW� DQG�
WUDLQLQJ�V\VWHPV�VXFK�DV��SRVWXUDO�VWDELOLW\�V\VWHPV��
FRPSXWHUL]HG� SRVWXURJUDSK\� V\VWHPV�� IRUFH� SODWH�
EDVHG� EDODQFH� V\VWHPV�� YLUWXDO� UHDOLW\� DQG�
H[HUJDPLQJ� EDVHG� EDODQFH� V\VWHP�� LQFRUSRUDWLQJ�
PXOWLSOH� SDUDPHWHUV� RI� EDODQFH� WDUJHWLQJ� WKH�
PXOWLVHQVRU\� PRWRU-FRJQLWLYH�� LQWHJUDWLYH� DQG�
FRPSOH[�QDWXUH�RI�EDODQFH�KDYH�EHHQ�LQWURGXFHG�� 
������8WLOL]DWLRQ�RI�VXFK�V\VWHPV�LQ�RXU�HQYLURQPHQW�
FDQ�SURYLGH�KHDOWK�FDUH�SURIHVVLRQDOV�ZLWK�WRROV� WR�
GUDVWLFDOO\� LPSURYH� EDODQFH� UHKDELOLWDWLRQ�
DSSURDFKHV� DQG� FDQ�� LQ� ORQJ� WHUP�� UHVXOW� LQ�
LPSURYLQJ� WKH� TXDOLW\� RI� OLIH� LQ� HOGHUO\�� UHGXFLQJ�
KHDOWK� HFRQRPLF� EXUGHQ� E\� ORZLQJ� IDOO� LQFLGHQFH�
GXH� WR� HDUO\� DQG� DFFXUDWH� IDOO� VFUHHQLQJ� DQG�
LQWHUYHQWLRQ��&RQVLGHULQJ�WKH�VWDUW�RI�QHZ�GHFDGH��LW�
LV�KLJK� WLPH� WR�LQFRUSRUDWH�VXFK�G\QDPLF�SUDFWLFHV�
LQWR� PDLQVWUHDP� UHKDELOLWDWLRQ� DQG� KHDOWK� IRU� D�
GUDVWLF� VKLIW� IURP� FRQYHQWLRQDO� SUDFWLFHV� DQG�
GHYHORS� FRPSUHKHQVLYH� EDODQFH� FDUH� SURJUDPV� IRU�
HOGHUO\�SRSXODWLRQ�RI�RXU�FRXQWU\��6XFK�FKDQJH�ZLOO�
RQO\� EH� SRVVLEOH� LI� JRYHUQPHQW� DQG� SULYDWH� VHFWRU�
DFWLYHO\�SDUWLFLSDWH�WR�GHYHORS�SROLFLHV�WR�SURYLGH�D�
KROLVWLF� DQG� FRPSUHKHQVLYH� EDODQFH� FDUH� DQG� IDOO�
VFUHHQLQJ� IDFLOLWLHV� WR� YXOQHUDEOH� \HW� LPSRUWDQW�
VHFWLRQ�RI�RXU�VRFLHW\������ 
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HYLGHQFH� EDVH� IRU� DQ� LGHDO� FDUH� SDWKZD\� IRU�
IUDLO� PXOWLPRUELG� HOGHUO\�� FRPELQHG� VFRSLQJ�
DQG� V\VWHPDWLF� LQWHUYHQWLRQ� UHYLHZ�� -RXUQDO� RI�
PHGLFDO�,QWHUQHW�UHVHDUFK�������������H������ 

�� /HH� -�� 6XQ� )�� &KLPD� (�� 5LVNV� IRU� DEXVH� DQG�
QHJOHFW�RI�HOGHUV�ZLWK�FRJQLWLYH� LPSDLUPHQW�RU�
GHPHQWLD�� LQVLJKWV� IURP� WKUHH� JURXSV��
,QQRYDWLRQ�LQ�$JLQJ���������6XSSO�������� 

�� 6LGGLTL� )$��0DVRRG�7��2VDPD�0��$]LP�0(��
%DEXU�01��&RPPRQ�EDODQFH�PHDVXUHV�DQG�IDOO�
ULVN� VFRUHV� DPRQJ� ROGHU� DGXOWV� LQ� 3DNLVWDQ��
1RUPDWLYH�YDOXHV�DQG�FRUUHODWLRQ��-30$�-�3DN�
0HG�$VVRF������� 

�� 0HKPRRG� 0�� 0XVKWDT� 0�� $QVD� 1�� -LODQL�
$--13�� 3UHYDOHQFH� RI� 5LVN� RI� )DOO� LQ�
&RPPXQLW\� 'ZHOOLQJ� 3DNLVWDQL� 0DOH�
3RSXODWLRQ�RYHU�WKH�$JH�RI����\HDUV��-RXUQDO�RI�
1RYHO�3K\VLRWKHUDSLHV���������������� 

�� )D\\D]� -��:DGKZDQL\D� 6�� 6KDK]DG� +�� )HUR]H�
$��=LD�1��0LU�08��HW�DO��3DWWHUQ�RI�IDOO�LQMXULHV�
LQ� 3DNLVWDQ�� WKH� 3DNLVWDQ� QDWLRQDO� HPHUJHQF\�
GHSDUWPHQW� VXUYHLOODQFH� �3DN-1('6�� VWXG\��
%0&�HPHUJHQF\�PHGLFLQH��������������-�� 

�� 7LQHWWL� 0(�� .XPDU� &�� 7KH� SDWLHQW� ZKR�
IDOOV�³,W
V�DOZD\V�D�WUDGH-RII´��-$0$����������
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�� /XVDUGL�00��)ULW]�6��0LGGOHWRQ�$��$OOLVRQ�/��
:LQJRRG�0��3KLOOLSV�(��HW�DO��'HWHUPLQLQJ�ULVN�
RI� IDOOV� LQ� FRPPXQLW\�GZHOOLQJ�ROGHU�DGXOWV�� D�
V\VWHPDWLF� UHYLHZ� DQG� PHWD-DQDO\VLV� XVLQJ�
SRVWWHVW� SUREDELOLW\�� -RXUQDO� RI� JHULDWULF�
SK\VLFDO�WKHUDS\��������������� 

�� /HVLQVNL� 0�� +RUWREiJ\L� 7�� 0XHKOEDXHU� 7��
*ROOKRIHU�$��*UDQDFKHU�8�� (IIHFWV� RI� EDODQFH�
WUDLQLQJ� RQ� EDODQFH� SHUIRUPDQFH� LQ� KHDOWK\�
ROGHU� DGXOWV�� D� V\VWHPDWLF� UHYLHZ� DQG� PHWD-
DQDO\VLV�� 6SRUWV� PHGLFLQH�� ����� 'HF� ����
���������-��� 

��� 3UDGKDQ� $�� .XUXJDQWL� 8�� &KHVWHU� 9��
%LRPHFKDQLFDO� 3DUDPHWHUV� DQG� &OLQLFDO�
$VVHVVPHQW� 6FRUHV� IRU� ,GHQWLI\LQJ� (OGHUO\�
)DOOHUV�%DVHG�RQ�%DODQFH�DQG�'\QDPLF�7DVNV��
,(((�$FFHVV���������������-��� 

��� 4LGZDL� 'U� :�� $JHLQJ� SRSXODWLRQ�� VWDWXV��
FKDOOHQJHV� DQG� RSSRUWXQLWLHV� IRU� KHDOWK� FDUH�
SURYLGHUV�LQ�3DNLVWDQ������� 


