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)ORRGV�KDYH�EHHQ�UHFRUGHG�DV�WKH�PRVW�IUHTXHQW�

W\SH� RI� QDWXUDO� GLVDVWHU�� FRQVWLWXWLQJ� ���� RI� DOO�
RFFXUUHQFHV�DQG�LPSDFWLQJ�DERXW�����ELOOLRQ�LQGLYLGXDOV�
JOREDOO\�>�@��,Q�������IORRGV�DFFRXQWHG�IRU�������RI�DOO�
GHDWKV�GXH�WR�QDWXUDO�GLVDVWHUV�>�@��)ORRGV�FDQ�KDYH�ORQJ�
ODVWLQJ� GHWULPHQWDO� HIIHFWV� RQ� KXPDQ� VRFLR�HFRQRPLF�
FRQGLWLRQV�� LQFOXGLQJ� SXEOLF� KHDOWK� LVVXHV�� FURS� DQG�
OLYHVWRFN� ORVVHV�� FUHDWLQJ� ODUJH�VFDOH� XQHPSOR\PHQW��
GLVUXSWLQJ� OLYHOLKRRG� DFWLYLWLHV� DQG�ZUHDNLQJ� KDYRF� RQ�
QDWXUDO�HFRV\VWHPV��,Q�DGGLWLRQ��IORRGV�FDXVHG�H[WHQVLYH�
GDPDJH�WR�LQIUDVWUXFWXUH��DQG�SXW�H[WUD�VWUDLQ�RQ�PHDJUH�
SXEOLF� UHVRXUFHV� RI� WKH� GHYHORSLQJ� UHJLRQV� WKH\�
IUHTXHQWO\� RFFXU� LQ�� 7KH� IXOO� VFRSH� RI� WKH� GHVWUXFWLRQ�
FDXVHG�E\� IORRGV� LV�RIWHQ�RQO\� UHDOL]HG�RQFH�WKH�ZDWHUV�
KDYH� UHFHGHG� DQG� WKH� WUXH� H[WHQW� RI� WKH� GHYDVWDWLRQ� LV�
UHYHDOHG�>����@� 
 
,PSDFWV�RI�IORRGV�RQ�FURSV�DQG�OLYHVWRFN 

&URSV�DQG�OLYHVWRFN��DORQJ�ZLWK�WKH�SHRSOH�ZKR�
GHSHQG�RQ�WKHP�IRU�WKHLU�OLYHOLKRRGV��FDQ�EH�SURIRXQGO\�
DIIHFWHG�E\�IORRGV��:KHQ�FURS�ILHOGV�DUH�LQXQGDWHG�ZLWK�
ZDWHU�� WKH� UHVXOWLQJ� FURS� ORVVHV� LQGXFH� KRXVHKROG� IRRG�
LQVHFXULW\� >�@�� 0RUHRYHU�� IORRG� ZDWHUV� PD\� FDXVH� VRLO�
HURVLRQ�� UHGXFLQJ� VRLO� KHDOWK� DQG� \LHOGV� IRU� VXEVHTXHQW�
FURSV��)XUWKHUPRUH��IORRG�ZDWHU�PD\�WUDQVSRUW�SROOXWDQWV�
LQWR�FURS�ILHOGV��FRQWDPLQDWH�WKH�VRLO�DQG�UHQGHU�LW�XQILW�
IRU�PDQ\�DJULFXOWXUDO�DFWLYLWLHV� 

/LYHVWRFN� LV� VLPLODUO\� QHJDWLYHO\� LPSDFWHG� E\�
IORRGV��)ORRG�ZDWHUV�FDQ�ZDVK�DZD\�IHQFLQJ�DQG�H[SRVH�
OLYHVWRFN� WR� SUHGDWRUV�� $GGLWLRQDOO\�� WKH� KD]DUGRXV�

FRQGLWLRQV� FUHDWHG� E\� IORRGLQJ� FDQ� EH� GLIILFXOW� IRU�
OLYHVWRFN�WR�QDYLJDWH�OHDGLQJ�WR�WKHLU�GRZQLQJ��/LYHVWRFN�
FDQ� VXIIHU� IURP� VWUHVV� DQG� KHDOWK� SUREOHPV� GXH� WR�
SURORQJHG� H[SRVXUH� WR� ZHW� FRQGLWLRQV� DQG� LQDELOLW\� WR�
DFFHVV� SDVWXUH�� 7KLV� UHVXOWV� LQ� GHFUHDVHG� SURGXFWLYLW\��
PRUWDOLWLHV� DQG� VRFLR�HFRQRPLF� ORVVHV� IRU� OLYHVWRFN�
IDUPHUV�� )XUWKHU�� IORRGV� KLQGHU� WKH� WUDQVSRUWDWLRQ� RI�
JRRGV�� 7KXV�� VXSSO\� RI� DJULFXOWXUDO� LQSXWV� DQG�
LPSOHPHQWV� WR� IDUPHUV�� DQG� WKH� WUDQVSRUWDWLRQ� RI�
DJULFXOWXUDO� SURGXFH� WR� PDUNHWV�� LV� FXUWDLOHG� IRU� WKH�
SHULRG�� 7KH� LPSDFW� RI� IORRGV� RQ� DJULFXOWXUH� FDQ� EH�
H[WHQVLYH� DQG� SHUVLVWHQW� ZKLOH� KDYLQJ� VHYHUH�
FRQVHTXHQFHV�RQ�DJULFXOWXUDO�GHSHQGHQW�FRPPXQLWLHV�>���
�@� 
)ORRG�,PSDFWV�RQ�KXPDQ�KHDOWK 

7KH�KHDOWKFDUH�V\VWHP�IDFHV�VLJQLILFDQW�KXUGOHV�
ZKHQ� LW�FRPHV� WR� IORRGV�DQG� WKHLU�LPSDFW��7KHLU�HIIHFWV�
RQ�KHDOWK�FDQ�EH�FDWHJRUL]HG�LQ�WZR���GLUHFW�DQG�LQGLUHFW��
'LUHFW� LPSDFWV� UHVXOW� IURP� IORRGV� SRQGLQJ� OHDGLQJ� WR�
IDWDOLWLHV�� LQMXULHV� FDXVHG� E\� GHEULV�� HQYLURQPHQWDO�
FRQWDPLQDWLRQ� RU� K\SRWKHUPLD� ZKLOH� LQGLUHFW�
FRQVHTXHQFHV� VWHP� IURP� ZDWHU�UHODWHG� GLVWXUEDQFHV� WR�
QDWXUDO� VXUURXQGLQJV�DQG�SK\VLFDO�HQYLURQPHQW�VXFK�DV�
FRPPXQLFDEOH� GLVHDVHV�� REHVLW\�OLQNHG� LVVXHV�� IDPLQH�
GULYHQ�DLOPHQWV��DQG�LOOQHVVHV�DULVLQJ�GXH�WR�GLVSODFHPHQW�
RI� SRSXODWLRQV� >��� �@�� 7KH�:RUOG� +HDOWK� 2UJDQL]DWLRQ�
�:+2��UHSRUWHG�WKDW�LQ�WKH�����V��IORRGV�DIIHFWHG�PRUH�
WKDQ����PLOOLRQ�SHRSOH��PDQ\�RI�ZKRP�ZHUH�KRPHOHVV��
DQG�UHVXOWHG�LQ�WKH�FORVXUH�RU�GDPDJH�RI�RYHU�����RI�WKH�
DSSUR[LPDWHO\�������FOLQLFV�DQG�KRVSLWDOV�LQ�WKH�DIIHFWHG�
UHJLRQV�� 7KLV� OLPLWHG� WKH� DYDLODELOLW\� RI� HVVHQWLDO�
KHDOWKFDUH� VHUYLFHV� IRU� WKRVH� DIIHFWHG�� DQG� DW� OHDVW� ��
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PLOOLRQ�SHRSOH�UHTXLUHG�LPPHGLDWH�KXPDQLWDULDQ�DLG��7KH�
IORRGV�DOVR�FDXVHG�VLJQLILFDQW�GDPDJH� WR� LQIUDVWUXFWXUH��
LQFOXGLQJ� URDGV�� EULGJHV�� DQG� ZDWHU� VXSSO\� V\VWHPV��
IXUWKHU�FRPSRXQGLQJ�WKH�FULVLV�� 

)ORRGV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�SXEOLF�
KHDOWK�E\�VSUHDGLQJ�ZDWHUERUQH�GLVHDVHV��SURPRWLQJ�WKH�
JURZWK�RI�GLVHDVH�FDUU\LQJ�LQVHFWV��DQG�GLVUXSWLQJ�DFFHVV�
WR� HVVHQWLDO� KHDOWK� VHUYLFHV�� ,Q� WKH� DIWHUPDWK� RI� IORRG��
FRQWDPLQDWHG� ZDWHU� FDQ� FDXVH� RXWEUHDNV� RI�
JDVWURLQWHVWLQDO�LOOQHVVHV�VXFK�DV�FKROHUD��W\SKRLG�IHYHU��
DQG� G\VHQWHU\�� )ORRGV� FDQ� DOVR� OHDG� WR� DQ� LQFUHDVH� LQ�
PRVTXLWR�ERUQH� GLVHDVHV� VXFK� DV� PDODULD� DQG� GHQJXH�
IHYHU�� ,Q� UHVRXUFH�OLPLWHG�VHWWLQJV�� WKH�LPSDFW�RI� IORRGV�
RQ� FRPPXQLWLHV� FDQ� EH� GHYDVWDWLQJ�� DV� WKH� DUHDV� DUH�
DOUHDG\� YXOQHUDEOH� ZLWK� ORZ� UHVLOLHQFH� GXH� WR� ODFN� RI�
DGHTXDWH�UHVRXUFHV�WR�PLWLJDWH�WKH�ULVNV�SRVHG�E\�IORRGV��
,Q�6XE�6DKDUDQ�$IULFD� �66$���D�FRPELQDWLRQ�RI� IDFWRUV�
VXFK�DV�SRYHUW\��SRRU�LQIUDVWUXFWXUH��DQG�ODFN�RI�DFFHVV�WR�
HVVHQWLDO�VHUYLFHV�ZRUVHQ�WKH�HIIHFWV�RI�IORRGV��OHDGLQJ�WR�
VLJQLILFDQW� ORVV� RI� OLIH� DQG� SURSHUW\�� )XUWKHUPRUH�� WKH�
UHJLRQ� LV� DOVR� JUDSSOLQJ� ZLWK� OLPLWHG� FDSDFLWLHV� IRU�
GLVDVWHU� ULVN� UHGXFWLRQ�� HDUO\� ZDUQLQJ� V\VWHPV�� DQG�
HIIHFWLYH�UHVSRQVH�PHFKDQLVPV��7KLV�FDQ�UHVXOW�LQ�D�VORZ�
DQG� LQDGHTXDWH� UHVSRQVH�� OHDGLQJ� WR� IXUWKHU� ORVVHV� DQG�
VXIIHULQJ� 

$GGUHVVLQJ� IORRG�UHODWHG� GLVDVWHUV� UHTXLUHV� D�
KROLVWLF� DQG� LQWHJUDWHG� DSSURDFK� WKDW� LQYROYHV� DOO�
VWDNHKROGHUV� DQG� DGGUHVVHV� WKH� URRW� FDXVHV� RI�
YXOQHUDELOLW\�� 2QO\� WKHQ� FDQ� WKH� LPSDFW� RI� IORRGV� RQ�
FRPPXQLWLHV�EH�UHGXFHG�DQG�WKHLU�FDSDFLW\�WR�IDFH�VXFK�
GLVDVWHUV� LQ� WKH� IXWXUH�HQKDQFHG��(SLGHPLRORJ\�DQG� WKH�
WRROV� DYDLODEOH� IURP� WKLV� GLVFLSOLQH� FDQ� FRQWULEXWH� WR�
DGDSWLQJ� DQG�PLWLJDWLQJ� IORRG� KD]DUGV� DQG� GLVDVWHUV� LQ�
VHYHUDO� ZD\V�� IRU� LQVWDQFH�� WKURXJK� HSLGHPLRORJLFDO�
IRUHFDVWV� 
 
(SLGHPLRORJLFDO�IRUHFDVWV�DV�D�WRRO�IRU�IORRG�PLWLJDWLRQ 

(SLGHPLRORJLFDO� IRUHFDVWV� DLP� WR� H[SOLFLWO\�
TXDQWLI\�WKH�SUREDELOLW\�RI�GLIIHUHQW�IXWXUH�WUDMHFWRULHV�RI�
D� SDQGHPLF� >�@��7KH\� DUH� LPSRUWDQW� WRROV� LQ� SUHGLFWLQJ�
WKH� SRWHQWLDO� LPSDFW� RI� IXWXUH� SDQGHPLFV��
(SLGHPLRORJLVWV� XVH� GDWD� FROOHFWHG� IURP� SUHYLRXV�
LQVWDQFHV�RI�H[WUHPH�HYHQWV�VXFK�DV�IORRGV��GURXJKWV�DQG�
H[WUHPH�WHPSHUDWXUHV�WR�FUHDWH�PRGHOV�WKDW�SUHGLFW�KRZ�
VHYHUH�WKH�QH[W�IORRG�PLJKW�EH��KRZ�ORQJ�LW�ZLOO�ODVW��DQG�
ZKDW� DUHDV� DUH� PRVW� DW� ULVN�� %\� DFFXUDWHO\� IRUHFDVWLQJ�
PHWHRURORJLFDO� H[WUHPH� HYHQWV� VXFK� DV� IORRGV�� DQG�
HSLGHPLRORJLFDO�HYHQWV�VXFK�DV�SDQGHPLFV��JRYHUQPHQWV�
FDQ� GHVLJQ� DQG� LPSOHPHQW� SURDFWLYH� GLVDVWHU� UHGXFWLRQ�
DQG�PLWLJDWLRQ�SODQV�DQG�DOORFDWH�UHVRXUFHV�RSWLPDOO\���,Q�
WKH�SDVW��FOLPDWH�H[SHUWV�DQG�HSLGHPLRORJLVWV�KDYH�WHQGHG�
WR�ZRUN�LQ�VLORV��DQG�PLVVHG�RXW�RQ�V\QHUJLHV�WKDW�UHVXOW�
IURP�WKH�FURVV�IHUWLOL]DWLRQ�RI�FROODERUDWLYH�PRGHOLQJ�� 

%\� XVLQJ� D� PXOWL�� VWDNHKROGHU� DSSURDFK��
HSLGHPLRORJLFDO�IRUHFDVWV�FDQ�DLG�LQ�FUHDWLQJ�DZDUHQHVV�
RQ�GLVDVWHU�ULVN�IRU�FURS�DQG�OLYHVWRFN�IDUPHUV�DQG�SXEOLF�
KHDOWK�DQG�VWUDWHJL]LQJ�RQ�PLWLJDWLRQ�PHDVXUHV�WR�UHGXFH�
IORRGV�� ,Q� FDVHV� ZKHUH� PLWLJDWLRQ� LV� QRW� IHDVLEOH��
DGDSWDWLRQ�PHDVXUHV�WR�UHGXFH�WKH�VHYHULW\�RI�WKH�LPSDFWV�

FRXOG�EH�IRUPXODWHG���7KLV�PD\�LQFOXGH�PHDVXUHV�VXFK�DV��
GLVWULEXWLQJ� FOHDQ� GULQNLQJ� ZDWHU�� SURYLGLQJ� DFFHVV� WR�
VDIH� VDQLWDWLRQ� IDFLOLWLHV�� FRQWUROOLQJ� SRSXODWLRQV� RI�
GLVHDVH�FDUU\LQJ� LQVHFWV� DQG� GHOLYHULQJ� HVVHQWLDO� KHDOWK�
VHUYLFHV� WR� FRPPXQLWLHV� FXW� RII� E\� IORRGV�� :KHQ�
LQVWLWXWLQJ�WKHVH�PHDVXUHV��LW�LV�LPSRUWDQW�WR�SURYLGH�HDUO\�
ZDUQLQJV��ZKLOH�WDNLQJ�LQWR�DFFRXQW�XUEDQL]DWLRQ�SDWWHUQV�
DQG�ODQG�XVH�SODQQLQJ�LQ�UHVSRQVH�WR�XUEDQ�IORRGLQJ�>�@��
,QDUJXDEO\�� HSLGHPLRORJLFDO� IRUHFDVWV� DUH� RQH� EXW� DQ�
LPSRUWDQW�WRRO�LQ�WKH�ER[�RI�DSSURDFKHV�WR�IORRG�GLVDVWHU�
PLWLJDWLRQ�DQG�DGDSWDWLRQ� 
:KDW�HOVH�FDQ�EH�GRQH"� 

,W
V�LPSRUWDQW�WR�QRWH�WKDW�DGGUHVVLQJ�IORRGV�LV�D�
FRPSOH[�FKDOOHQJH�WKDW�UHTXLUHV�D�PXOWL�IDFHWHG�DSSURDFK�
DQG� FRRSHUDWLRQ� DPRQJ� GLIIHUHQW� VWDNHKROGHUV�
FROODERUDWLQJ�DW�GLIIHUHQW�VFDOHV��2WKHU�PHDVXUHV�LQFOXGH�� 
x 3UHSDUH�IRU�IORRGV��,QGLYLGXDOV�DQG�FRPPXQLWLHV�FDQ�

WDNH� VWHSV� WR� SUHSDUH� IRU� IORRGV� E\� FUHDWLQJ�
HPHUJHQF\�SODQV��SUHSDULQJ�DQ�HPHUJHQF\�VXSSO\�NLW��
DQG�HOHYDWLQJ�FULWLFDO�LWHPV�LQ�KRPHV�DQG�EXVLQHVVHV��
,W� LV� LPSRUWDQW� IRU� SXEOLF� KHDOWK� RIILFLDOV� WR� EH�
SUHSDUHG� IRU� WKH� SRWHQWLDO� KHDOWK� LPSDFWV� RI� IORRGV�
DQG� WR� KDYH� SODQV� LQ� SODFH� IRU� UHVSRQGLQJ� WR�
RXWEUHDNV�RI�GLVHDVH�� 

x ,PSURYH�ODQG�XVH�SODQQLQJ��/DQG�XVH�SODQQLQJ�FDQ�
KHOS� UHGXFH� WKH� ULVN� RI� IORRGV� E\� DYRLGLQJ�
GHYHORSPHQW� LQ� DUHDV� WKDW� DUH� SURQH� WR� IORRGV� DQG�
SUHVHUYLQJ�QDWXUDO�IORRGSODLQV� 

x 6WUHQJWKHQ� EXLOGLQJ� FRGHV�� *RYHUQPHQWV� FDQ�
HQIRUFH�EXLOGLQJ�FRGHV�WKDW�UHTXLUH�QHZ�VWUXFWXUHV�WR�
EH� EXLOW� WR�ZLWKVWDQG� IORRGV�� DV�ZHOO� DV� UHWURILWWLQJ�
H[LVWLQJ�VWUXFWXUHV�WR�PDNH�WKHP�PRUH�UHVLOLHQW� 

x ,PSOHPHQW� IORRG� ZDUQLQJ� V\VWHPV�� )ORRG� ZDUQLQJ�
V\VWHPV�� VXFK� DV� HDUO\�ZDUQLQJ� V\VWHPV� DQG� IORRG�
IRUHFDVWV��FDQ� KHOS� UHGXFH� WKH� LPSDFW� RI� IORRGV� E\�
SURYLGLQJ� FRPPXQLWLHV� ZLWK� DGYDQFH� QRWLFH� RI�
LQFRPLQJ�IORRGV� 

x ,PSURYH�GUDLQDJH�V\VWHPV��*RYHUQPHQWV�FDQ�LQYHVW�
LQ�LPSURYLQJ�GUDLQDJH�V\VWHPV�DQG�LQIUDVWUXFWXUH�WR�
UHGXFH�WKH�ULVN�RI�IORRGV� 

x ,QFUHDVH� SXEOLF� DZDUHQHVV�� ,QFUHDVLQJ� SXEOLF�
DZDUHQHVV�DERXW�WKH�GDQJHUV�RI�IORRGV�DQG�WKH�VWHSV�
LQGLYLGXDOV� FDQ� WDNH� WR� SUHSDUH� DQG� SURWHFW�
WKHPVHOYHV�FDQ�KHOS�UHGXFH�WKH�LPSDFW�RI�IORRGV� 

x &OLPDWH�DGDSWDWLRQ�PHDVXUHV��$V�WKH�IUHTXHQF\�DQG�
LQWHQVLW\� RI� IORRGV� LV� H[SHFWHG� WR� LQFUHDVH� GXH� WR�
FOLPDWH�FKDQJH�� LW� LV� LPSRUWDQW� IRU� JRYHUQPHQWV� WR�
LPSOHPHQW�DGDSWDWLRQ�PHDVXUHV� VXFK� DV� LPSURYLQJ�
FRDVWDO�GHIHQVHV�DQG�LQYHVWLQJ�LQ�ZDWHU�PDQDJHPHQW�
LQIUDVWUXFWXUH� 
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