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6LJQLILFDQW� YLVXDOO\� GLVDEOLQJ� UHIUDFWLYH� HUURU� DIIHFWV� D� ODUJH� SURSRUWLRQ� RI� WKH� ZRUOG¶V
SRSXODWLRQ��DIIHFWLQJ�ERWK�JHQGHUV�DQG�DOO�DJH�DQG�HWKQLF�JURXSV��0DQ\�KDYH�SHUPDQHQW� ORZ
YLVLRQ��OHVV�WKDQ������ELQRFXODUO\��WKDW�UHTXLUHV�UHKDELOLWDWLRQ�VHUYLFHV��5HIUDFWLYH�HUURU�FDQ�EH
VLPSO\�GLDJQRVHG��PHDVXUHG�DQG�FRUUHFWHG�ZLWK�VSHFWDFOHV��7KHLU�SURYLVLRQ��GLVWDQFH�VSHFWDFOHV
IRU�P\RSLD�DQG�QHDU�VSHFWDFOHV�IRU�SUHVE\RSLD��LV�H[WUHPHO\�FRVW�HIIHFWLYH�

7KH� ODFN� RI� UHIUDFWLRQ� DQG� VSHFWDFOH� SURYLVLRQ� LQ� H\H� FDUH� VHUYLFHV� LQ� XQGHUVHUYHG
FRPPXQLWLHV�KDV�LPSRUWDQW�QHJDWLYH�FRQVHTXHQFHV�LQ�WHUPV�RI�ORVW�HGXFDWLRQDO�DQG�HPSOR\PHQW
RSSRUWXQLWLHV��ZKLFK�UHVXOW�LQ�LPSDLUHG�TXDOLW\�RI�OLIH�DQG�ORVW�HFRQRP\�IRU�WKH�LQGLYLGXDO��WKH�IDPLO\
DQG�VRFLHW\�

7KH�SDUWLFLSDQWV�UHFRJQL]HG�WKDW�WKH�SURYLVLRQ�RI�ORZ�YLVLRQ�VHUYLFHV�LV�D�VHSDUDWH�DOWKRXJK
FORVHO\�UHODWHG�VXEMHFW��3UHYLRXV�UHSRUWV�KDYH�DGGUHVVHG�WKH�LVVXH�RI�ORZ�YLVLRQ�VHUYLFHV��DQG�WKH
JURXS�WKHUHIRUH�IRFXVHG�LWV�DWWHQWLRQ�RQ�FRUUHFWDEOH�YLVXDOO\�GLVDEOLQJ�UHIUDFWLYH�HUURU�
6XPPDU\

7KHUH�DUH�FXUUHQWO\�D�QXPEHU�RI�EDUULHUV�WR�WKH�HIIHFWLYH�FRUUHFWLRQ�RI�UHIUDFWLYH�HUURU��,Q
PDQ\�DUHDV�� WKH�H\H�FDUH�SHUVRQQHO�DQG�RU� WKH�HTXLSPHQW�QHHGHG� WR�SHUIRUP� UHIUDFWLRQ�DUH
XQDYDLODEOH�� 6HUYLFHV�� RU� WKH� VSHFWDFOHV� QHHGHG� WR� FRUUHFW� YLVLRQ�� PD\� EH� LQDFFHVVLEOH� RU
XQDIIRUGDEOH� WR� WKH� FRPPXQLW\� LQ� QHHG�� 7KHUH� PD\� EH� D� ODFN� RI� SXEOLF� DZDUHQHVV� RI� WKH
LPSRUWDQFH�RI�H\H�FDUH�DQG� WKH�DYDLODELOLW\�RI�YLVLRQ�FRUUHFWLRQ�� ,Q�VRPH�FRXQWULHV�� WKHUH�DUH
FXOWXUDO�EDUULHUV�WR�WKH�XVH�RI�VSHFWDFOHV�

,Q�WKH�GHOLYHU\�RI�HIIHFWLYH�UHIUDFWLYH�VHUYLFHV��DOO�RI�WKHVH�EDUULHUV�PXVW�EH�UHPRYHG�DQG
ORQJ�WHUP� VXVWDLQDEOH� VROXWLRQV� DQG� LQIUDVWUXFWXUH� SXW� LQ� SODFH�� 7KH� DLP� RI� SURJUDPPHV� IRU
FRUUHFWLRQ�RI�UHIUDFWLYH�HUURU�VKRXOG�EH�WKH�GHOLYHU\�RI�HTXLWDEOH�DIIRUGDEOH�H\H�FDUH��VR�WKDW�DOO
WKRVH�ZKR�FDQ�EHQHILW�IURP�UHIUDFWLYH�VHUYLFHV�JHW�WKH�FRUUHFWLRQ�DQG�VXSSRUW�WKH\�QHHG�

7KH�UHIUDFWLYH�HUURU�VLWXDWLRQ�YDULHV�JUHDWO\�WKURXJKRXW�WKH�ZRUOG��+RZHYHU��LW�LV�FOHDU�WKDW
DOO�FRXQWULHV��LQFOXGLQJ�WKRVH�LQ�WKH�GHYHORSHG�ZRUOG��UHTXLUH�LPSURYHPHQW�LQ�UHIUDFWLYH�VHUYLFHV�
6WUDWLILHG�JXLGHOLQHV�RQ�SULRULW\�VHWWLQJ��EDVHG�RQ�WKH�SUHYDOHQFH�DQG�SDWWHUQ�RI�UHIUDFWLYH�HUURU�
DUH�QHHGHG�LQ�RUGHU�WR�DOORZ�HDFK�UHJLRQ�WR�WDUJHW�UHVRXUFHV�RSWLPDOO\��$�QXPEHU�RI�DFWLYLWLHV��IRU
H[DPSOH�XQGHU�WKH�GLUHFWLRQ�RI�H\H�FDUH�1*'2V��DUH�DOUHDG\�XQGHU�ZD\��)XWXUH�SURJUDPPHV�FDQ
ERWK�OHDUQ�IURP�WKHVH�H[SHULHQFHV�DQG�EH�LQWHJUDWHG�ZLWK�WKHP�

,Q� WHFKQRORJ\�� UHVHDUFK� LV�VWLOO� QHHGHG� WR�GHWHUPLQH�DQG�GHYHORS� WKH�EHVW�PHWKRG� IRU
UHIUDFWLYH� DVVHVVPHQW� IRU� PDVV� SRSXODWLRQV� LQ� D� UDQJH� RI� ORFDWLRQV�� 'HYHORSPHQW� RI� QHZ
HTXLSPHQW�ZKLFK�LV�HDV\�WR�XVH��UHOLDEOH��DIIRUGDEOH�DQG�GXUDEOH�ZLOO�GHWHUPLQH�WKH�HIIHFWLYHQHVV
RI�VHUYLFH�GHOLYHU\��$�QXPEHU�RI�PRGHOV�DUH�DYDLODEOH�IRU�WKH�SURGXFWLRQ�DQG�GHOLYHU\�RI�ORZ�FRVW
VSHFWDFOHV��DQG�WKHVH�ZLOO�QHHG�WR�EH�GHYHORSHG�RQ�D�QDWLRQDO�RU�UHJLRQDO�EDVLV�

+XPDQ�UHVRXUFHV�DUH�FUXFLDO�WR�WKH�HVWDEOLVKPHQW�RI�ORQJ�WHUP�UHIUDFWLYH�VHUYLFHV��7UDLQLQJ
ZLOO�EH�UHTXLUHG�WR�SURGXFH�UHIUDFWLRQLVWV�DQG�RWKHU�H\H�FDUH�SHUVRQQHO���7UDLQLQJ�WKH�WUDLQHUV��DQG
GHYHORSLQJ�HGXFDWLRQDO�PDWHULDOV�ZLOO�EH�DQ�LPSRUWDQW�SDUW�RI�VWUDWHJLHV�WR�EXLOG�ODVWLQJ�H\H�FDUH
LQIUDVWUXFWXUH��2QJRLQJ�VXSSRUW�DQG�FDUHHU�RSSRUWXQLWLHV�IRU�H\H�FDUH�SHUVRQQHO�ZLOO�KHOS�WR�HQVXUH
WKH�UHWHQWLRQ�RI�WUDLQHG�SHUVRQQHO�LQ�WKH�ILHOG��0RGHOV�IRU�WKH�QXPEHUV�RI�H\H�FDUH�SHUVRQQHO�DQG
WKH� VWUXFWXUH� RI� VHUYLFHV� KDYH� EHHQ� GHYHORSHG�� $JDLQ�� WKHVH� ZLOO� QHHG� WR� EH� DGRSWHG� DQG
LPSOHPHQWHG�RQ�D�QDWLRQDO�RU�UHJLRQDO�EDVLV�
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&RRSHUDWLRQ�DQG�QHWZRUNLQJ�EHWZHHQ�SURJUDPPHV�DQG�RUJDQL]DWLRQV�ZLOO�EH�LPSRUWDQW�IRU
WKH�PRVW�HIIHFWLYH�XVH�RI�UHVRXUFHV�� ,QWHJUDWLRQ��ERWK�YHUWLFDOO\�ZLWKLQ� WKH�H\H�FDUH� WHDP�DQG
KRUL]RQWDOO\�ZLWK�RWKHU�KHDOWK�FDUH�DQG�FRPPXQLW\�GHYHORSPHQW�HIIRUWV��ZLOO�DOVR�EH�LPSRUWDQW�IRU
SODQQLQJ�DQG�HIIHFWLYH�GHOLYHU\�RI�H\H�FDUH�

5HVHDUFK�LV�VWLOO�QHHGHG�LQ�D�QXPEHU�RI�DUHDV��LQFOXGLQJ�HSLGHPLRORJ\��GHOLYHU\�RI�VHUYLFHV�
DQG�WHFKQRORJ\��0RQLWRULQJ�RI�RXWFRPHV�ZLOO�DOVR�EH�DQ�LPSRUWDQW�FKHFN�RQ�DQ\�SURJUDPPHV
LPSOHPHQWHG� DQG� ZLOO� EH� QHHGHG� WR� HQVXUH� FRQWLQXHG� VXSSRUW� IURP� JRYHUQPHQWV� DQG� RWKHU
VXSSRUWHUV�

7KH�HOLPLQDWLRQ�RI�XQFRUUHFWHG�UHIUDFWLYH�HUURU�ZLOO�EH�D�VLJQLILFDQW� LPSURYHPHQW� LQ� WKH
ZRUOGZLGH�VWDQGDUGV�RI�H\H�FDUH��KHDOWK�DQG�TXDOLW\�RI�OLIH�
*HQHUDO�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV
�� 7KH�SDUWLFLSDQWV�HQGRUVHG�WKH�LQFOXVLRQ�RI�WKH�FRUUHFWLRQ�RI�YLVXDOO\�GLVDEOLQJ�UHIUDFWLYH

HUURUV�DV�D�FRPSRQHQW�RI�WKH�*OREDO�,QLWLDWLYH�IRU�WKH�(OLPLQDWLRQ�RI�$YRLGDEOH�%OLQGQHVV�±
9LVLRQ�������7KH�5LJKW�WR�6LJKW�

�� 7KH�SDUWLFLSDQWV�HPSKDVL]HG�WKH�QHHG�WR�GHOLYHU�UHIUDFWLRQ�VHUYLFHV�DV�DQ�LQWHJUDO�SDUW�RI
JHQHUDO�KHDOWK�FDUH�V\VWHPV�DQG�FRPSUHKHQVLYH�H\H�FDUH�

�� 3ULRULW\�QHHGV�WR�EH�JLYHQ�WR�WKH�LGHQWLILFDWLRQ�RI�FRPPXQLWLHV�ZLWK�YLVXDO�GLVDELOLW\�GXH�WR
XQFRUUHFWHG�UHIUDFWLYH�HUURUV��6HUYLFH�SURYLVLRQ� WR� WKHVH�XQGHUVHUYHG�FRPPXQLWLHV�ZLOO
LPSURYH�WKH�TXDOLW\�RI�YLVLRQ��FUHDWH�JUHDWHU�DFFHSWDQFH�RI�H\H�FDUH�E\�WKH�SRSXODWLRQ��DQG
EH�XVHG�WR�LGHQWLI\�LQGLYLGXDOV�ZLWK�RWKHU�WUHDWDEOH�FDXVHV�RI�SRRU�YLVLRQ�

�� 7KH� ODFN� RI� HSLGHPLRORJLFDO� GDWD� RQ� WKH� PDJQLWXGH� RI� XQFRUUHFWHG� YLVXDOO\� GLVDEOLQJ
UHIUDFWLYH�HUURU�ZDV�QRWHG��$�VPDOO�QXPEHU�RI�SRSXODWLRQ�EDVHG�VWXGLHV�KDYH�UHYHDOHG�D
ZLGH�YDULDWLRQ�LQ�PDJQLWXGH�RI�UHIUDFWLYH�HUURU�DFURVV�DJH��JHQGHU�DQG�HWKQLFLW\��,W�ZDV
UHFRPPHQGHG� WKDW� IXWXUH� HSLGHPLRORJLFDO� VWXGLHV� XVH� DJUHHG� GHILQLWLRQV� DQG
PHWKRGRORJLHV��DV�GLVFXVVHG�LQ�WKH�UHSRUW��LQ�DVFHUWDLQLQJ�WKH�PDJQLWXGH�RI�WKH�SUREOHP
DQG�WKH�QHHG�IRU�UHIUDFWLYH�VHUYLFHV�

�� 7KH�ILUVW�SULRULW\�LQ�DQ�XQGHUVHUYHG�VRFLHW\�LV�WKH�SURYLVLRQ�RI�UHIUDFWLYH�VHUYLFHV�IRU�WKH
LQGLYLGXDO��7KHVH�FOLQLFDO�UHIUDFWLYH�VHUYLFHV�ZLOO�QRUPDOO\�EH�GHOLYHUHG�DW�WKH�VHFRQGDU\
OHYHO�RI�KHDOWK�FDUH��6SHFWDFOHV�QHHG�WR�EH�UHDGLO\�DYDLODEOH��DIIRUGDEOH��DQG�RI�DFFHSWDEOH
TXDOLW\��DSSHDUDQFH�DQG�FRPIRUW�

�� 2QFH�FOLQLFDO�UHIUDFWLYH�VHUYLFHV�KDYH�EHHQ�HVWDEOLVKHG�DW�WKH�VHFRQGDU\�OHYHO�RI�KHDOWK
FDUH��WKHVH�VHUYLFHV�FDQ�EH�XVHG�WR�VXSSRUW�WKH�GHYHORSPHQW�RI�FRPPXQLW\��SULPDU\�OHYHO
VHUYLFHV�

�� $W�WKH�FRPPXQLW\�SULPDU\�OHYHO��WKH�SULRULW\�JURXSV�IRU�SURYLVLRQ�RI�UHIUDFWLYH�VHUYLFHV�DUH
FKLOGUHQ�DJHG������� \HDUV�ZLWK�P\RSLD�DQG�SHRSOH�RYHU� WKH� DJH�RI� ������ \HDUV�ZKR
UHTXLUH�VSHFWDFOHV�IRU�QHDU�YLVLRQ�

�� ,W� LV� LPSRUWDQW� WKDW� WKH�RXWFRPH�RI�SURYLGLQJ� UHIUDFWLYH�VHUYLFHV�EH�PRQLWRUHG� WKURXJK
DSSURSULDWH�LQGLFDWRUV�DQG�WKDW�RSHUDWLRQDO�UHVHDUFK�EH�XWLOL]HG�WR�HYDOXDWH�WKH�PRVW�FRVW�
HIIHFWLYH�LQWHUYHQWLRQV�
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6SHFLILF�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV
5HIUDFWLYH�HUURU�LQ�FKLOGUHQ
�� ,Q�WKH�DGXOW�SRSXODWLRQ��WKH�OHYHO�RI�VLJQLILFDQW�YLVXDO�LPSDLUPHQW�LV�OHVV�WKDQ�������KRZHYHU�

LW� LV� UHFRPPHQGHG� WKDW�� IRU�FKLOGUHQ��ELQRFXODU�YLVLRQ�RI� OHVV� WKDQ������EH�FRQVLGHUHG
VLJQLILFDQW�

�� 6FUHHQLQJ�RI�FKLOGUHQ�IRU�VLJQLILFDQW�YLVXDO�LPSDLUPHQW�VKRXOG�RQO\�RFFXU�ZKHQ�WKHUH�DUH
DSSURSULDWH�UHVRXUFHV�IRU�IROORZ�XS�UHIUDFWLRQ�DQG�GHOLYHU\�RI�VSHFWDFOHV�

�� 9LVXDO�DFXLW\�VFUHHQLQJ�RI�FKLOGUHQ�FDQ�EH�SHUIRUPHG�DW�FRPPXQLW\�OHYHO�E\�VXLWDEO\�WUDLQHG
WHDFKHUV�� KHDOWK� FDUH� ZRUNHUV�� HWF��:KHUH� SRVVLEOH�� VFUHHQLQJ� RI� FKLOGUHQ� VKRXOG� EH
LQWHJUDWHG� ZLWKLQ� WKH� VFKRRO� KHDOWK� SURJUDPPHV�� 7HDFKHUV� VKRXOG� EH� SURYLGHG� ZLWK
DSSURSULDWH�HGXFDWLRQDO�PDWHULDOV��DQG�LQIRUPDWLRQ�RQ�WKH�SURJUDPPH�VKRXOG�EH�SURYLGHG
WR�SDUHQWV�

�� ,W�LV�UHFRPPHQGHG�WKDW�SULRULW\�IRU�VFUHHQLQJ��SURJUDPPHV�EH�JLYHQ�WR�FKLOGUHQ�DJHG������
\HDUV�DQG�WKDW�D�ELQRFXODU�YLVLRQ�RI�OHVV�WKDQ������EH�XVHG�WR�LGHQWLI\�FKLOGUHQ�QHHGLQJ
UHIHUUDO� IRU� FOLQLFDO� UHIUDFWLRQ�� 7KH� IUHTXHQF\� RI� VFUHHQLQJ� ZLOO� GHSHQG� RQ� DYDLODEOH
UHVRXUFHV�DQG�PDJQLWXGH�RI�WKH�SUREOHP��,Q�FRXQWULHV�ZKHUH�HYLGHQFH�LQGLFDWHV�WKDW�WKH
SUHYDOHQFH�RI�VLJQLILFDQW�UHIUDFWLYH�HUURU�LV�KLJK�LQ�\RXQJHU�DJH�JURXSV��VFUHHQLQJ�RI�WKHVH
FKLOGUHQ�VKRXOG�EH�FRQVLGHUHG�

5HIUDFWLRQ�WHFKQLTXH�LQ�FKLOGUHQ
�� 5HIUDFWLRQ�H[DPLQDWLRQ�RI�FKLOGUHQ�VKRXOG�EH�FDUULHG�RXW�RQO\�E\�H\H�FDUH�SHUVRQQHO��(&3�

ZLWK�WKH�DSSURSULDWH�VNLOOV�LQ�REMHFWLYH�DQG�VXEMHFWLYH�UHIUDFWLRQ��RFXODU�PRWLOLW\��EDVLF�H\H
H[DPLQDWLRQ��DELOLW\�WR�GHWHFW�SRWHQWLDOO\�EOLQGLQJ�GLVHDVHV��DQG�FRPPXQLFDWLRQ�VNLOOV��7KH
H[DPLQDWLRQ�VKRXOG�EH�FDUULHG�RXW�SUHIHUDEO\�DW� WKH�VFUHHQLQJ�VLWH� WR� IDFLOLWDWH�SDWLHQW
FRPSOLDQFH��LI�WKH�DSSURSULDWHO\�VNLOOHG�SHUVRQQHO�DQG�IDFLOLWLHV�DUH�DYDLODEOH�

�� ,W�LV�UHFRPPHQGHG�WKDW�WKH�PLQLPXP�VWDQGDUG�UHIUDFWLYH�GLDJQRVWLF�H[DPLQDWLRQ�IRU�FKLOGUHQ
EH�UHWLQRVFRS\�SOXV�VXEMHFWLYH�UHIUDFWLRQ��ZLWK�F\FORSOHJLD�IRU�\RXQJ�FKLOGUHQ�DV�QHHGHG�
$XWRUHIUDFWRPHWU\�� SOXV� VXEMHFWLYH� UHIUDFWLRQ� ZLWK� F\FORSOHJLD� ZKHUH� QHFHVVDU\�� LV� DQ
DOWHUQDWLYH��2EMHFWLYH�UHIUDFWLRQ�E\�LWVHOI�LV�QRW�FRQVLGHUHG�DQ�DSSURSULDWH�EDVLV�RQ�ZKLFK
WR�SUHVFULEH�VSHFWDFOHV�DV�D�URXWLQH�

3HRSOH�RYHU�WKH�DJH�RI����\HDUV
�� ,W� LV�UHFRPPHQGHG�WKDW�DIIRUGDEOH�UHDG\�PDGH�VSKHULFDO�VSHFWDFOHV�IRU�QHDU�YLVLRQ�EH

PDGH�DYDLODEOH�DW�WKH�FRPPXQLW\�OHYHO�LQ�XQGHUVHUYHG�VRFLHWLHV��+HDOWK�ZRUNHUV�FDQ�EH
WUDLQHG� WR� WHVW� WKH� YLVLRQ� RI� SHRSOH� RYHU� WKH� DJH� RI� ��� ZKR� SUHVHQW� ZLWK� QHDU� YLVLRQ
SUREOHPV��,I�WKH�GLVWDQFH�YLVXDO�DFXLW\�LV������RU�EHWWHU�LQ�HDFK�H\H��QHDU�VSHFWDFOHV�FDQ
EH�RIIHUHG��,I� WKH�YLVXDO�DFXLW\� LV� OHVV� WKDQ������ LQ�HLWKHU�H\H��WKH� LQGLYLGXDO�VKRXOG�EH
UHIHUUHG�WR�WKH�VHFRQGDU\�OHYHO�FHQWUH�IRU�D�IXOO�H\H�H[DPLQDWLRQ�

$SKDNLF��SVHXGRSKDNLF�SDWLHQWV
�� ,W� LV� UHFRPPHQGHG� WKDW� FRPPXQLW\� KHDOWK�ZRUNHUV� EH�PDGH�DZDUH� WKDW� SRVW�FDWDUDFW

SDWLHQWV�XVXDOO\�UHTXLUH�VSHFWDFOHV�DQG�WKDW�LI�WKH\�DUH�QRW�DYDLODEOH�WKH�SDWLHQW�VKRXOG�EH
UHIHUUHG�WR�D�VHFRQGDU\�OHYHO�FHQWUH�
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7KH�SURYLVLRQ�RI�VSHFWDFOHV
�� $IIRUGDEOH�RU�IXOO\�VXEVLGL]HG�VSHFWDFOHV�VKRXOG�EH�SURYLGHG�WR�WKRVH�LQ�QHHG��SUHIHUDEO\

DW�WKH�VLWH�RI�WKH�VFUHHQLQJ�UHIUDFWLRQ��7KH�VSHFWDFOHV�VKRXOG�EH�RI�DFFHSWDEOH�RSWLFDO�DQG
VDIHW\�TXDOLW\��FRQIRUPLQJ�WR�,62�VWDQGDUGV���EH�RI�JRRG�DFFHSWDEOH�DSSHDUDQFH�DQG�EH
ZHOO�ILWWHG�DQG�FRPIRUWDEOH�WR�HQFRXUDJH�XVH��5HDG\�PDGHV�DUH�FRQVLGHUHG�DFFHSWDEOH�LI
WKH�DQLVRPHWURSLD�LV�OHVV�WKDQ�����'�DQG�WKH�DVWLJPDWLVP�LQ�ERWK�H\HV�LV�OHVV�WKDQ�����'�
7KH�DFFHSWDEOH�OLPLW�IRU�SULVP�LV�FRQVLGHUHG�WR�EH�����'�

��� /RZ�FRVW�VSKHULFDO�UHDG\�PDGH�VSHFWDFOHV�FDQ�EH�LPSRUWHG�LQ�VRPH�FRXQWULHV�ZKLFK�PD\
PHHW�XS� WR�����RI� WKH�FRPPXQLW\
V�QHHG��+RZHYHU�� WKHUH�PD\�EH�D� UROH� IRU� ORZ�FRVW
VSHFWDFOH�ZRUNVKRSV�LQ�WKH�PDQXIDFWXULQJ�RI�SUHVFULSWLRQ�VSHFWDFOHV�DQG�WKH�GLVWULEXWLRQ
RI�UHDG\�PDGH�VSHFWDFOHV��%HIRUH�HVWDEOLVKLQJ�VXFK�D�ZRUNVKRS��FDUHIXO�FRQVLGHUDWLRQ
VKRXOG�EH�JLYHQ�WR�WKH�DYDLODEOH��PDUNHW���WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�ZRUNVKRS�DQG�WKH
ORQJ�WHUP�ILQDQFLDO�VXVWDLQDELOLW\�RI�WKH�SURJUDPPH�

��� $OWKRXJK�WKH�FROOHFWLRQ�DQG�UHF\FOLQJ�RI�XVHG�VSHFWDFOHV�LV�D�ZHOO�LQWHQWLRQHG�YROXQWDU\
DFWLYLW\��H[SHULHQFH�KDV�VKRZQ�WKDW�WKH�UHGLVWULEXWLRQ�RI�UHF\FOHG�VSHFWDFOHV�LV�QRW�D�FRVW�
HIIHFWLYH�VWUDWHJ\�IRU�FRUUHFWLQJ�XQFRUUHFWHG�UHIUDFWLYH�HUURU��DQG�WKH�SDUWLFLSDQWV�GR�QRW
UHFRPPHQG�LW�

+XPDQ�UHVRXUFHV�IRU�UHIUDFWLYH�VHUYLFHV
��� 7KH�JURXS�UHFRJQL]HG�WKH�QHHG�IRU�WUDLQHG�DQG�HTXLSSHG�SHUVRQQHO�WR�LPSOHPHQW�UHIUDFWLYH

VHUYLFHV�DW�WKH�FRPPXQLW\� OHYHO��PLG�OHYHO�DQG�VSHFLDOLVW� OHYHO�RI�KHDOWK�FDUH��3RVVLEOH
FDGUHV�IRU�HDFK�OHYHO�LQFOXGH�WKH�IROORZLQJ�
� &RPPXQLW\�OHYHO��FRPPXQLW\�ZRUNHU��VFKRROWHDFKHU��SULPDU\�KHDOWK�FDUH�ZRUNHU
� 0LG�OHYHO�� RSKWKDOPLF� QXUVHV�� RSKWKDOPLF� DQG� RSWRPHWULF� WHFKQLFLDQV�� GLVSHQVLQJ

RSWLFLDQV
� 6SHFLDOLVW�OHYHO��2SWRPHWULVWV��RSKWKDOPRORJLVWV��PDQDJHUV
$V�ZHOO�DV�UHFHLYLQJ�WUDLQLQJ��H\H�FDUH�ZRUNHUV�VKRXOG�EH�SURYLGHG�ZLWK�DQ�DSSURSULDWH�NLW
IRU�WKHLU�ZRUN��DQG�SURIHVVLRQDO�VXSSRUW�WR�RSWLPL]H�WKHLU�VHUYLFHV�

��� ,W� LV� UHFRPPHQGHG� WKDW� WKH� PLQLPXP� WDUJHW� IRU� VHFRQG�OHYHO� SHUVRQQHO� EH� ��������
SRSXODWLRQ�� DOWKRXJK� LW� LV� DFNQRZOHGJHG� WKDW� WKLV� WDUJHW� ZLOO� YDU\� EHWZHHQ� FRXQWULHV
GHSHQGLQJ� RQ� DYDLODEOH� UHVRXUFHV�� ,Q� RUGHU� WR� WUDLQ�PLG�OHYHO� SHUVRQQHO� LQ� UHIUDFWLRQ�
H[LVWLQJ� QDWLRQDO� WUDLQLQJ� SURJUDPPHV� VKRXOG� EH� VWUHQJWKHQHG� DQG�� LI� QRW� DYDLODEOH�
UHJLRQDO�SURJUDPPHV�VKRXOG�EH�LPSOHPHQWHG�

&RRUGLQDWLRQ�DQG�FROODERUDWLRQ
��� 7KH�JURXS�UHFRJQL]HG�WKDW�WKH�SULYDWH�VHFWRU�LV�DQ�LPSRUWDQW�SURYLGHU�RI�UHIUDFWLRQ�VHUYLFHV�

7KH� JURXS� HQFRXUDJHG� FRRUGLQDWLRQ� DQG� FROODERUDWLRQ� EHWZHHQ� JRYHUQPHQWDO�
QRQJRYHUQPHQWDO� DQG� SULYDWH� VHFWRUV� LQ� WKH� GHYHORSPHQW� RI� UHIUDFWLYH� VHUYLFHV� IRU
XQGHUVHUYHG�FRPPXQLWLHV�

2SHUDWLRQDO�UHVHDUFK�DQG�SURJUDPPH�LPSOHPHQWDWLRQ
��� 7KHUH� LV� D� QHHG� IRU� RSHUDWLRQDO� UHVHDUFK� LQWR� YDULRXV� DVSHFWV� RI� DVVHVVPHQW�� FRVW�

HIIHFWLYHQHVV� RI� LQWHUYHQWLRQV�� DQG� RXWFRPH�PHDVXUHPHQW�� ,W� LV� UHFRPPHQGHG� WKDW� D
ZRUNLQJ�JURXS�EH�HVWDEOLVKHG� WR�GHYHORS�DQ�DFWLRQ�SODQ� IRU� WKH�SURJUDPPH�� LQFOXGLQJ
DVSHFWV�RI�RSHUDWLRQDO�UHVHDUFK�
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8QFRUUHFWHG� UHIUDFWLYH� HUURUV� DUH� D� VLJQLILFDQW� FDXVH� RI� DYRLGDEOH� YLVXDO� GLVDELOLW\�
HVSHFLDOO\�LQ�GHYHORSLQJ�FRXQWULHV��/DFN�RI�DZDUHQHVV�DQG�UHFRJQLWLRQ�RI�WKLV�FRUUHFWDEOH�FDXVH
RI�YLVXDO�GLVDELOLW\��FRPSRXQGHG�E\�WKH�QRQ�DYDLODELOLW\�RI�DIIRUGDEOH�VHUYLFHV�IRU�WHVWLQJ�DQG�WKH
SURYLVLRQ�RI�FRUUHFWLYH�OHQVHV��KDV�EHHQ�KLJKOLJKWHG�LQ�SRSXODWLRQ�VXUYH\V�RI�EOLQGQHVV�DQG�YLVXDO
LPSDLUPHQW�ZRUOGZLGH��,Q�DGGLWLRQ��FXOWXUDO�IDFWRUV�LQ�VRPH�FRXQWULHV�OHDG�WR�QRQ�FRPSOLDQFH�LQ
WKH�XVH�RI�RSWLFDO�FRUUHFWLRQ��HVSHFLDOO\�VSHFWDFOHV�

7KH�FRUUHFWLRQ�RI�UHIUDFWLYH�HUURUV�WR�HOLPLQDWH�WKLV�IRUP�RI�DYRLGDEOH�GLVDELOLW\�KDV�EHHQ
LQFOXGHG�DV�D�SULRULW\�FRPSRQHQW�ZLWKLQ�WKH�SODQQHG�DUHDV�RI�DFWLRQ�XQGHU�9LVLRQ�������7KH�5LJKW
WR�6LJKW� WKH�*OREDO�,QLWLDWLYH�IRU�WKH�(OLPLQDWLRQ�RI�$YRLGDEOH�%OLQGQHVV�

7KHUH�LV�D�QHHG�WR�GHILQH�FOHDUO\�WKH�VFRSH�DQG�H[WHQW�RI�WKH�SUREOHP�DQG�WR�RXWOLQH�WKH
YDULRXV�PHDVXUHV� WKDW� QHHG� WR� EH� DGRSWHG� WR� LQWURGXFH� YLVLRQ� VFUHHQLQJ�� UHIUDFWLRQ� DQG� WKH
SURYLVLRQ�RI�UHIUDFWLYH�FRUUHFWLRQ��DV�DQ�LQWHJUDO�SDUW�RI�WKH�GHOLYHU\�RI�H\H�FDUH�DQG�RI�WKH�KHDOWK
FDUH�V\VWHP�WKDW�LV�DFFHVVLEOH�DQG�DIIRUGDEOH�WR�WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�

$Q�,QIRUPDO�3ODQQLQJ�0HHWLQJ�RQ� WKH�(OLPLQDWLRQ�RI�$YRLGDEOH�9LVXDO�'LVDELOLW\�GXH� WR
5HIUDFWLYH� (UURUV� ZDV� KHOG� IURP� �� WR� �� -XO\� ����� LQ� WKH� KHDGTXDUWHUV� RI� WKH�:RUOG� +HDOWK
2UJDQL]DWLRQ�LQ�*HQHYD��7ZHQW\�WKUHH�DWWHQGHHV� UHSUHVHQWLQJ����RUJDQL]DWLRQV��SDUWLFLSDWHG�LQ
WKH�PHHWLQJ��VHH�$QQH[����

7KH�SXUSRVH�RI�WKH�PHHWLQJ�ZDV�
� WR�GHILQH�WKH�VFRSH�RI�WKH�SUREOHP�LQ�WHUPV�RI�ERWK�RSHUDWLRQDO�GHILQLWLRQ�DQG�YLVXDO

GLVDELOLW\�EXUGHQ�
� WR�GLVFXVV�WKH�NQRZQ�EDUULHUV�WR�WKH�DYDLODELOLW\�DFFHSWDQFH�RI�UHIUDFWLYH�FRUUHFWLRQ�
� WR�RXWOLQH�WKH�YDULRXV�HOHPHQWV�VXFK�DV�H\H�KHDOWK�SURPRWLRQ��KXPDQ�UHVRXUFHV�DQG

WUDLQLQJ�QHHGV��WHFKQRORJ\�RSWLRQV�DQG�GLVWULEXWLRQ�VWUDWHJLHV�IRU�UHIUDFWLYH�VHUYLFHV�DV
DQ�LQWHJUDO�SDUW�RI�H\H�FDUH�VHUYLFHV�

� WR�SUHSDUH�D�IUDPHZRUN�IRU�LPSOHPHQWDWLRQ�RI�DFWLRQ�DV�D�FROODERUDWLYH�HIIRUW�RI�0HPEHU
6WDWHV�� :+2� DQG� WKH� QHWZRUN� RI� LQWHUHVWHG� LQWHUQDWLRQDO� QRQJRYHUQPHQWDO
RUJDQL]DWLRQV�DQG�LQVWLWXWLRQV�

� WR�LGHQWLI\�DYDLODEOH�UHVRXUFHV�DQG�IXWXUH�UHVRXUFH�PRELOL]DWLRQ�IRU�WKLV�FRPSRQHQW�RI
9LVLRQ�������7KH�5LJKW�WR�6LJKW�

� WR�LGHQWLI\�UHVHDUFK�QHHGV�LQ�WKH�DUHD�RI�UHIUDFWLYH�VHUYLFHV�SURYLVLRQ�
,Q�KLV�RSHQLQJ�UHPDUNV��'U�'HUHN�<DFK��([HFXWLYH�'LUHFWRU��1RQFRPPXQLFDEOH�'LVHDVHV

DQG�0HQWDO�+HDOWK��:RUOG�+HDOWK�2UJDQL]DWLRQ��VWUHVVHG�WKH�LPSRUWDQFH�RI�XQFRUUHFWHG�UHIUDFWLYH
HUURU�DQG�LWV�HIIHFWV�RQ�DOO�DVSHFWV�RI�GDLO\�OLIH��SDUWLFXODUO\�HGXFDWLRQ�DQG�HPSOR\PHQW�

+H�FRPPHQWHG�RQ�UHFHQW�VWXGLHV�LQ�D�QXPEHU�RI�FRXQWULHV�LQGLFDWLQJ�WKDW��RQ�DYHUDJH�
DERXW�����RI�FKLOGUHQ�ZRXOG�EHQHILW�IURP�XVLQJ�VSHFWDFOHV��QRWLQJ�WKDW�WKLV�LV�WKH�HTXLYDOHQW�RI
VD\LQJ�WKDW�WKH�LQYHVWPHQW�PDGH�LQ�RQH�VFKRRO�RXW�RI����LV�QRW�IXOO\�XWLOL]HG�LI�FRUUHFWLYH�OHQVHV�DUH
QRW�SURYLGHG�

'U� <DFK� DOVR� SRLQWHG� WR� WKH� GHYHORSPHQW� RI� VHYHUDO� VWUDWHJLHV� IRU� WKH� HOLPLQDWLRQ� RI
XQFRUUHFWHG�UHIUDFWLYH�HUURU��IRFXVLQJ�RQ�FUHDWLQJ�DZDUHQHVV�DQG�D�GHPDQG�IRU�UHIUDFWLYH�HUURU
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VHUYLFHV� WKURXJK� FRPPXQLW\�EDVHG� DFWLYLWLHV�� LPSURYLQJ� DFFHVV� WR� UHIUDFWLYH� VHUYLFHV� ZLWK� D
VSHFLDO�HPSKDVLV�RQ�JHQGHU�DQG�GLVDGYDQWDJHG�SRSXODWLRQV��DQG�HQVXULQJ�WKDW�RSWLFDO�VHUYLFHV
EHFRPH�SDUW�RI�DQ�HVVHQWLDO�SDFNDJH�RI�VHUYLFHV�LQ�DOO�FRXQWULHV�

3URIHVVRU�%ULHQ�+ROGHQ�ZDV�HOHFWHG�&KDLUSHUVRQ�RI�WKH�PHHWLQJ�DQG�'U�+DQQDK�)DDO�9LFH�
&KDLUSHUVRQ��'UV�.RYLQ�1DLGRR�DQG�*�3��3RNKDUHO�ZHUH�HOHFWHG�5DSSRUWHXUV��7KH�GUDIW�DJHQGD
ZDV�DGRSWHG��VHH�$QQH[����

�� 5()5$&7,9(�(55256�$6�$�&$86(�2)�9,68$/�',6$%,/,7<
��� (SLGHPLRORJ\

,QFUHDVLQJO\�� UHIUDFWLYH� HUURU� LV� EHLQJ� UHFRJQL]HG� DV� DQ� LPSRUWDQW� FDXVH� RI� YLVXDO
LPSDLUPHQW�LQ�ERWK�FKLOGUHQ�DQG�DGXOWV��7KH�W\SH�DQG�PDJQLWXGH�RI�UHIUDFWLYH�HUURU�FOHDUO\�FKDQJH
ZLWK�DGYDQFLQJ�DJH�DQG�DOVR�DSSHDU�WR�EH�FKDQJLQJ�RYHU�WLPH��ZLWK�UHFHQW�FRKRUWV�KDYLQJ�D�KLJKHU
SUHYDOHQFH�WKDQ�HDUOLHU�RQHV��$OWKRXJK�VXFK�GLIIHUHQFHV�LQ�UHIUDFWLYH�HUURU�SUHYDOHQFH�DORQJ�ZLWK
YDULDWLRQV� DVVRFLDWHG� ZLWK� JHRJUDSKLFDO� DQG� HWKQLF� GLIIHUHQFHV� DUH� DSSDUHQW�� GHWDLOHG� DQG
GHILQLWLYH�FRPSDULVRQV�IURP�UHSRUWV�LQ�WKH�OLWHUDWXUH�DUH�JHQHUDOO\�QRW�SRVVLEOH�EHFDXVH�RI�QRQ�
XQLIRUP�PHDVXUHPHQW�PHWKRGV�DQG�GHILQLWLRQV��,QVWHDG�RI�GLUHFW�PHDVXUHPHQW��IRU�H[DPSOH�ZLWK
UHWLQRVFRS\��DXWRUHIUDFWLRQ�RU�VXEMHFWLYH�UHIUDFWLRQ��VRPH�HVWLPDWH�WKH�SUHYDOHQFH�RI�UHIUDFWLYH
HUURU�LQGLUHFWO\�RQ�WKH�EDVLV�RI�LPSURYHPHQW�LQ�YLVXDO�DFXLW\�DIWHU�UHIUDFWLYH�FRUUHFWLRQ��(YHQ�LI
GLUHFW�PHDVXUHPHQW�LV�XVHG��KRZHYHU��ILQGLQJV�ZLOO�EH�LQIOXHQFHG�E\�WKH�PHDVXUHPHQW�PHWKRG�DQG
E\�ZKHWKHU�RU�QRW�F\FORSOHJLD�LV�XVHG�

,QFRQVLVWHQW� WKUHVKROGV� LQ� GHILQLQJ� WKH� GHJUHH� RI� UHIUDFWLYH� HUURU� DVVRFLDWHG� ZLWK� WKH
GLDJQRVLV�RI�P\RSLD�RU�K\SHURSLD�DOVR�PDNH�LW�QHDUO\�LPSRVVLEOH�WR�FRPSDUH�ILQGLQJV�IURP�RQH
VWXG\�WR�DQRWKHU��$GGLQJ�WR�WKLV�LQFRQVLVWHQF\�LV�WKDW�VRPH�XVH�RQO\�WKH�VSKHULFDO�PHDVXUHPHQW
RQ�RQH�SULQFLSDO�PHULGLDQ��ZKLOH�RWKHUV�XVH�D�PHDQ�RI�WKH�WZR�SULQFLSDO�PHULGLDQ�PHDVXUHPHQWV
�VSKHULFDO�HTXLYDOHQW���5HSRUWLQJ�LV�DOVR�QRW�FRQVLVWHQW��ZLWK�VRPH�XVLQJ�GDWD�IURP�D�SDUWLFXODU�H\H
�H�J��WKH�ULJKW�H\H��DQG�RWKHUV�XVLQJ�PHDVXUHPHQWV�IURP�ERWK�H\HV�LQ�UHSRUWLQJ�ILQGLQJV�DW�WKH
SHUVRQ�OHYHO��H�J��WKH�ZRUVH�H\H���,W�LV�OLNHO\�WKDW�VRPH�GDWD�PD\�DOVR�EH�DIIHFWHG�E\�ODFN�RI�VWXG\
FRQWURO��VXFK�DV�WKURXJK�D�OHDUQLQJ�HIIHFW�EHWZHHQ�H\HV��RU�E\�SDWLHQWV�VTXLQWLQJ�

)XUWKHU��VWXGLHV�DUH�IUHTXHQWO\�FRQGXFWHG�LQ�SRSXODWLRQV�RI�OLPLWHG�UHSUHVHQWDWLYHQHVV��IRU
H[DPSOH�LQ�FRQYHQLHQFH�VDPSOHV�GUDZQ�IURP�KRVSLWDO�FOLQLFV�DQG�VFKRROV��RU�LQ�VWXG\�VDPSOHV
GHILQHG�RQ�WKH�EDVLV�RI�IDLOLQJ�D�YLVXDO�DFXLW\�VFUHHQ��(YHQ�LQ�UHSUHVHQWDWLYH�SRSXODWLRQ�EDVHG
VDPSOHV�� ELDVHV� RI� XQNQRZQ�PDJQLWXGH� FDQ�EH� LQWURGXFHG�ZKHQ�GDWD� DUH� XQDYDLODEOH� IRU� D
VLJQLILFDQW�SHUFHQWDJH�RI�WKH�WDUJHWHG�VWXG\�SRSXODWLRQ�

)LQDOO\�� EHFDXVH� UHIUDFWLYH� HUURU� LV� IUHTXHQWO\� JHQGHU�� DV� ZHOO� DV� DJH�GHSHQGHQW�
FRPSDULVRQV� DFURVV� VWXG\� SRSXODWLRQV� DUH� SRVVLEOH� RQO\� LI� WKH� XQGHUO\LQJ� DJH� DQG� JHQGHU
GHPRJUDSKLFV�DUH�FRPSDUDEOH�

7DEOH����VXPPDUL]LQJ�SUHYDOHQFH�RI�UHIUDFWLYH�HUURU�ILQGLQJV�IURP�SXEOLVKHG�VWXGLHV�IURP
WKH�GLIIHUHQW�:+2�UHJLRQV��VKRZV�ZLGHO\�YDU\LQJ�HVWLPDWHV�DQG�LOOXVWUDWHV�WKH�GLIILFXOW\�LQ�PDNLQJ
PHDQLQJIXO�FRPSDULVRQV��$OWKRXJK�PHDVXUHPHQW�PHWKRGV�DUH�QRW�LGHQWLILHG�LQ�WKH�WDEOH��HLWKHU
DXWRUHIUDFWLRQ�RU�UHWLQRVFRS\��IUHTXHQWO\�ZLWK�F\FORSOHJLD�IRU�\RXQJHU�DJHV��ZDV�FRPPRQO\�XVHG�
2FFDVLRQDOO\��LPSURYHPHQW�LQ�YLVXDO�DFXLW\��DW�D�VSHFLILF�OHYHO��ZLWK�UHIUDFWLYH�FRUUHFWLRQ�ZDV�XVHG
LQ�LQGLUHFW�PHDVXUHPHQW��'DWD�JHQHUDOO\�SHUWDLQ�WR�PHDVXUHPHQWV�LQ�WKH�ULJKW�H\H��&RQVLGHULQJ
P\RSLD�DQG�K\SHURSLD�WRJHWKHU��QHDUO\������RI�VRPH�DJH�JURXSV�ZHUH�DIIHFWHG�E\�UHIUDFWLYH�HUURU
LQ�D�IHZ�RI�WKH�VWXGLHV�
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7DEOH����3UHYDOHQFH�RI�UHIUDFWLYH�HUURUV

Myopia Hyperopia

Country
Author Year

Age
range Definition

Prevalenc
e
%

Definitio
n

Prevalence
%

AFRICAN REGION
Madagasca
r

Auzemery 1995 8-14 �6/9 0.9 �6/9 1.1

Malawi Lewallen 1995 18-30 �-0.50 4.3 n.a. n.a.

AMERICAS
Barbados Wu 1999 40-84 <-0.50 21.9 >0.50 46.9
Canada Robinson 1999 6 <-0.25 6.4 n.a. n.a.
Chile Maul 2000 5-15 �-0.50 5.8 �2.00 14.5
Puerto Rico Gordon 1990 5-81 �-0.50 25.4 �0.50 47.1
USA 1 Hirsch 1952 5-6 �-0.25 6.8 n.a. n.a.
USA 2 Hirsch 1962 12 �-0.50 12 n.a. n.a.
USA 3 Angle 1980 12-17 <20/20 31.8 n.a. n.a.
USA 4,
Alaska

van Rens 1991 �4 �-0.25 44.9 >0.25 11.3

USA 5 Wang 1994 43-84 <-0.50 42.9-14.4 >0.50 22.1-68.5
USA 6 Preslan 1996 4-7 <-0.50 3.1 >4.00 0.9
USA 7 Katz 1997 >39 <-0.50 36-12.5 >0.50 15-62
USA 8 Zadnik 1999 5-13 �-0.75 4.4-17.3 n.a. n.a.

EASTERN MEDITERRANEAN REGION

Oman Lithander 1999 6-12 �-1.00 0.6-5.2 n.a. n.a.

EUROPEAN REGION
Denmark Fledelias 1986 5-10 <-0.00 6 n.a. n.a.
Iceland Gudmunds-

dottir
1999 28-14 n.a. 50-80 n.a. n.a.

Norway Kinge 1994 ~20 n.a. 46.9 n.a. 29.5
Russia Aleksandro

v
2000 20 n.a. 66 n.a. n.a.

Sweden Kohler 1978 7 <-1.00 1.8 n.a. n.a.
Turkey Turacli 1995 4-12 n.a. 3.5 n.a. 2.3
United
Kingdom

Cunnings 1996 8-10 �6/9 24.4 �6/9 0.6

SOUTH-EAST ASIA REGION
India 1 Kalikivayi 1997 3-18 n.a. 8.6 n.a 22.6
India 2 Dandona 1999 1.<16

2. 16-
39

3. >39

< -0.50 Gr1: 5.0
Gr2: 14.6
Gr3: 28.2

>0.50 1: 5.84
2: 2.7

3: 27.4

Nepal 1
(Tibetan)

Garner 1999 7-18 �-0.50 21.7 n.a. n.a.

Nepal 2
(Sherpa)

Garner 1999 7-18 �-0.50 2.9 n.a. n.a.

Nepal 3 Pokharel 2000 5-15 �-0.50 0.3 �2.00 1.1
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Myopia Hyperopia

Country
Author Year

Age
range Definition

Prevalenc
e
%

Definitio
n

Prevalence
%

WESTERN PACIFIC REGION
Australia 1 Attebo 1999 �49 <-0.50 15.5 >0.50 56.6
Australia 2 Windsor 1999 �40 <-0.50 17 n.a. n.a.
China Zhao 2000 5-15 �-0.50 21.6 �2.00 2.7
Hong Kong Edwards 1997 7-12 �-0.50 11-57 n.a. n.a.
Japan Matsumura 1999 17 �-0.50 65.6 n.a. n.a.
Malaysia Garner 1990 6-17 �-0.50 4.2-25.6 n.a. n.a.
Singapore 1 Au Eong 1993 15-25 �6/18 44.2 n.a. n.a.
Singapore 2 Wong 2000 40-81 <-0.50 38.7 >0.50 28.4
Taiwan 1 Lin 1988 13-16 n.a. 49.6 >2.00 0.6
Taiwan 2 Lin 1999 7-18 <-0.25 12-84 n.a. n.a.
Vanuatu Grosvenor 1988 6-19 �-0.50 2.9 �1.25 0.3

%HFDXVH�RI�WKH�ODFN�RI�XQLIRUPLW\�LQ�PHDVXUHPHQW�DQG�GHILQLWLRQV�DFURVV�UHJLRQV�RU�ZLWKLQ
FRXQWULHV��LW�LV�JHQHUDOO\�YHU\�GLIILFXOW�WR�GUDZ�JHQHUDO�FRQFOXVLRQV�UHJDUGLQJ�SUHYDOHQFH�SDWWHUQV�
$Q�H[FHSWLRQ�LV�WKH�FKLOGKRRG�UHIUDFWLYH�HUURU�VWXGLHV�FRQGXFWHG�LQ�&KLQD��1HSDO�DQG�&KLOH�E\
=KDR��3RNKDUHO�DQG�0DXO��ZKHUH�D�FRPPRQ�SURWRFRO�ZDV�XVHG��7KH�VWDQGDUGL]HG�SURWRFRO�XVHG
LQ�WKHVH�SRSXODWLRQ�EDVHG�VWXGLHV�ZDV�GHYHORSHG�LQ�D�FROODERUDWLRQ�EHWZHHQ�:+2�DQG�WKH�8QLWHG
6WDWHV�1DWLRQDO�(\H�,QVWLWXWH��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�

+RZHYHU�� LQ�ZKDWHYHU�ZD\�P\RSLF�DQG�K\SHURSLF� UHIUDFWLYH�HUURUV�DUH�PHDVXUHG�DQG
GHILQHG��LW�VKRXOG�EH�UHFRJQL]HG�WKDW�WKH�LPPHGLDWH�SXEOLF�KHDOWK�TXHVWLRQ�SHUWDLQV�QRW�WR�WKH
SUHYDOHQFH�RI�UHIUDFWLYH�HUURU�SHU�VH� EXW�WR�WKH�SUHYDOHQFH�RI�YLVXDOO\�GLVDEOLQJ�UHIUDFWLYH�HUURU�DQG
WKH�H[WHQW�WR�ZKLFK�LW�UHPDLQV�XQFRUUHFWHG�LQ�WKH�FRPPXQLW\�
��� 'HOLYHU\�RI�HIIHFWLYH�YLVLRQ�FRUUHFWLRQ

7KH�H[LVWHQFH�RI�UHIUDFWLYH�HUURU�DQG�WKH�IHDVLELOLW\�RI�SURYLGLQJ�UHIUDFWLYH�FRUUHFWLRQ�DUH�QRW
QHFHVVDULO\�WKH�EHVW�LQGLFDWLRQ�IRU�FRUUHFWLRQ�WR�EH�SURYLGHG��,W�LV�PRUH�LPSRUWDQW�WR�WKLQN�LQ�WHUPV
RI�DQ�XQPHW�QHHG� :KLOH�WKHUH�LV�D�FOHDU�UHODWLRQVKLS�EHWZHHQ�UHIUDFWLYH�HUURU�DQG�YLVLRQ��LW�LV�DOVR
QHFHVVDU\�WR�WKLQN�RI�WKH�UHODWLRQVKLS�EHWZHHQ�YLVLRQ�DQG�WKH�DFWLYLWLHV�DQG�OLIHVW\OH�RI�WKH�SHUVRQ�

,Q�WKH�IUDPHZRUN�RI�9LVLRQ�������LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�WKHUH�PD\�EH�D�QHHG�WR
KDYH�VWUDWLILHG�JXLGHOLQHV��7KH�GHJUHH�DQG�W\SH�RI�UHIUDFWLYH�HUURU�UHTXLULQJ�FRUUHFWLRQ�ZLOO�YDU\
EHWZHHQ�FRXQWULHV��DQG�QRW�DOO�FRXQWULHV�KDYH� WKH�UHVRXUFHV� WR� WUHDW� WKH�ZKROH�SUREOHP�� ,W� LV
LPSRUWDQW� DOVR� WR� UHFRJQL]H� WKDW� LPSURYHPHQW� LQ� UHIUDFWLYH� HUURU� VHUYLFHV� LV� QHHGHG� LQ� ERWK
GHYHORSLQJ�DQG�GHYHORSHG�FRXQWULHV��DV�WKHUH�PD\�VWLOO�EH�SRSXODWLRQV�ZLWKLQ�GHYHORSHG�FRXQWULHV
ZKR�DUH�QRW�UHFHLYLQJ�DGHTXDWH�UHIUDFWLYH�VHUYLFHV��'DWD�VKRXOG�EH�SUHVHQWHG�VKRZLQJ�WKH�UDQJH
RI�UHIUDFWLYH�HUURU��WR�DVVLVW�KHDOWK�DXWKRULWLHV�LQ�GHYHORSLQJ�WDUJHWV�DQG�SULRULWLHV�

*XLGHOLQHV�VKRXOG�EH�SURYLGHG�QRW�RQO\�WR�XQGHUVWDQG�WKH�PDJQLWXGH�RI�WKH�SUREOHP��EXW
DOVR�WR�PRQLWRU�DQG�HYDOXDWH�UHIUDFWLYH�DQG�FRUUHFWLYH�VHUYLFHV�

2QH�SRVVLEOH�LQGLFDWRU�LV�WKH�SURSRUWLRQ�RI�SDWLHQWV�VWLOO�XVLQJ�VSHFWDFOHV�VL[�PRQWKV�DIWHU
UHFHLYLQJ�WKHP��,W�VKRXOG�EH�UHFRJQL]HG�WKDW�LQ�VRPH�DUHDV��EDUULHUV�WR�XVH�±�VXFK�DV�FXOWXUDO
DFFHSWDELOLW\�±�PD\�QHHG�WR�EH�VSHFLILFDOO\�DGGUHVVHG��6SHQGLQJ�WLPH�HGXFDWLQJ�SHRSOH�DERXW�WKHLU
QHZ�VSHFWDFOHV�PD\�GLUHFWO\�LQIOXHQFH�WKHLU�XVH�RI�WKH�GHYLFHV�DQG�PD\�EH�D�YDOXDEOH�LQYHVWPHQW
LQ�WKH�ORQJ�WHUP�HIIHFWLYHQHVV�RI�DQ\�SURJUDPPH�
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����� 5HIUDFWLYH�HUURU�LQ�FKLOGUHQ

,W�LV�LQLWLDOO\�UHFRPPHQGHG�WKDW�
� P\RSLD�EH�GHILQHG�DV�������'�� K\SHURSLD�EH�GHILQHG�DV������'��SDUWLFXODUO\�LQ�FKLOGUHQ�
�6LJQLILFDQW�UHIUDFWLYH�HUURU��FRXOG�DOVR�EH�IXQFWLRQDOO\�GHILQHG�VLPSO\�DV�UHIUDFWLYH�HUURU�

LQ�WKDW�LI�WKH�SDWLHQW�LV�JLYHQ�WKH�FRUUHFW�VSHFWDFOHV��KH�VKH�ZLOO�ZHDU�WKHP�±�EXW�WKLV�ZLOO�YDU\�ZLGHO\
GXH� WR� FXOWXUDO� DQG�HGXFDWLRQDO� HQYLURQPHQW��5HIUDFWLYH� FRUUHFWLRQ� LQ� WKH� DGXOW� SRSXODWLRQ� LV
FRQVLGHUHG�KLJK�SULRULW\�IRU�DGXOWV�ZLWK�OHVV�WKDQ������ELQRFXODUO\��PRGHUDWH�SULRULW\�IRU�OHVV�WKDQ
������DQG�ORZ�SULRULW\�IRU�OHVV�WKDQ������)RU�FKLOGUHQ��OHVV�WKDQ������ELQRFXODUO\�LV�UHFRPPHQGHG
DV�WKH�FULWHULRQ�IRU�D�IXOO�UHIUDFWLRQ�DQG�FRUUHFWLRQ�

7KH� ,QWHUQDWLRQDO� &ODVVLILFDWLRQ� RI� 'LVHDVHV�� 7HQWK� 5HYLVLRQ�� 9RO�� �� �:RUOG� +HDOWK
2UJDQL]DWLRQ��������FDWHJRUL]HV�YLVXDO�DFXLW\�DV�IROORZV�

Visual acuity with best possible correctionCategory of
visual

impairment
Maximum less than: Minimum equal to or better than:

1 6/18
3/10 (0.3)

20/70

6/60
1/10 (0.1)

20/200
2 6/60

1/10 (0.1)
20/200

3/60
1/20 (0.05)

20/400
3 3/60

1/20 (0.05)
20/400

1/60 (finger counting at 1
metre)

1/50 (0.02)
5/300

4 1/60 (finger counting at 1
metre)

1/50 (0.02)
5/300

Light perception

5 No light perception
9 Undetermined or unspecified

$V�YLVLRQ� LV�YLWDOO\� LPSRUWDQW� LQ�HGXFDWLRQ��VFUHHQLQJ�RI�FKLOGUHQ�DV� WKH\�HQWHU�SULPDU\
VFKRRO��DJH�����\HDUV��DQG�VHFRQGDU\�VFKRRO��DJH�������\HDUV��LV�WR�EH�UHFRPPHQGHG��+RZHYHU�
WKLV�ZLOO�QHHG�WR�EH�DVVHVVHG�RQ�D�UHJLRQDO�EDVLV��GHSHQGLQJ�RQ�DYDLODEOH�UHVRXUFHV�DQG�DJH�
VSHFLILF�SUHYDOHQFH�RI�UHIUDFWLYH�HUURU��,Q�JHQHUDO��DV�WKH�LQFLGHQFH�RI�P\RSLD�LV�KLJKHU�LQ�WKH������
DJH�JURXS��WKLV�LV�WKH�KLJKHVW�SULRULW\��DOWKRXJK�LQ�FRXQWULHV�ZKHUH�WKHUH�LV�HYLGHQFH�WKDW�\RXQJHU
FKLOGUHQ�KDYH�D�KLJK�SUHYDOHQFH�RI�UHIUDFWLYH�HUURU�DQG�UHVRXUFHV�DUH�DYDLODEOH��WKHVH�FKLOGUHQ
VKRXOG�DOVR�EH�VFUHHQHG�

,W�LV�DOVR�LPSRUWDQW�WR�UHFRJQL]H�WKDW�VFKRROLQJ�OHYHOV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ
GHVLJQLQJ�SURJUDPPHV��/RZ�OHYHOV�RI�VFKRROLQJ��RU�GLIIHUHQW�DWWHQGDQFH�OHYHOV�EHWZHHQ�GLIIHUHQW
HWKQLF� JURXSV� RU� EHWZHHQ� JHQGHUV�� ZLOO� UHTXLUH� DGGLWLRQDO� RU� DOWHUQDWLYH� PHWKRGV� WR� UHDFK
HIIHFWLYHO\�DOO�RI�WKH�WDUJHWHG�DJH�FRKRUW�

2Q� D� FRXQWU\� RU� UHJLRQDO� EDVLV�� DVVHVVPHQW� RI� WKH� UHIUDFWLYH� HUURU� ZLOO� GHWHUPLQH� WKH
SULRULWLHV�IRU�UHVRXUFH�FRQFHQWUDWLRQ��+RZHYHU��WKLV�ZLOO�EH�GHSHQGHQW�RQ�WKH�GHILQLWLRQV�XVHG�

Priority <6/12 <6/18
High 5% 3%
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Moderate 2-5% 1-3%
Low <2% <1%

)RU�FKLOGUHQ��OHVV�WKDQ������LV�VHW�DV�WKH�VWDQGDUG��DQG�IRU�DGXOWV��OHVV�WKDQ������
7KH�LQYROYHPHQW�RI�RWKHU�SHUVRQQHO�LQ�WKH�V\VWHP��VXFK�DV�WHDFKHUV��QXUVH�DVVLVWDQWV��RU

ORFDO�KHDOWK�ZRUNHUV��FDQ�EH�D�YDOXDEOH�ZD\�WR�LPSURYH�WKH�HIILFLHQF\�RI�WKH�V\VWHP��:LWK�WUDLQLQJ�
WKHVH�SHUVRQQHO�FDQ�FDUU\�RXW�EDVLF�VFUHHQLQJ�ZLWK�WRROV�ZKLFK�DUH�FXOWXUDOO\�DSSURSULDWH�IRU�WKH
JURXS���3UH�VFUHHQLQJ��RI�SDWLHQWV�FRXOG�EH�GRQH�E\�WKHVH�SHUVRQQHO�LQ�UHDGLQHVV�IRU�SDWLHQWV�WR
EH�VHHQ�E\�D�WUDLQHG�UHIUDFWLRQLVW�LQ�D�SULPDU\�RU�VHFRQGDU\�H\H�FDUH�VHWWLQJ��(GXFDWLRQDO�PDWHULDOV
SURYLGHG�WR�WKHVH�SHUVRQQHO�ZLOO�DOVR�EH�FRPPXQLFDWHG�WR�WKH�SDWLHQWV�WR�UDLVH�DZDUHQHVV�RI�WKH
LPSRUWDQFH�RI�H\H�FDUH�

7KH� IUHTXHQF\� RI� VFUHHQLQJ� PXVW� EH� FRQVLGHUHG� LQ� WKH� ORQJ�WHUP� SURYLVLRQ� DQG
PDQDJHPHQW�RI� UHIUDFWLYH�VHUYLFHV�� ,QLWLDO�VFUHHQLQJV� LQ�D�UHJLRQ�VKRXOG�FRYHU�DOO�VFKRRO�DJH
FKLOGUHQ�DQG�HDFK�\HDU�VXEVHTXHQWO\�VKRXOG�FRQFHQWUDWH�RQ����\HDU�ROGV��,W�ZLOO�DOVR�EH�QHFHVVDU\
WR�UH�HYDOXDWH�UHJXODUO\�WKRVH�ZKR�KDYH�SUHYLRXVO\�EHHQ�JLYHQ�VSHFWDFOHV��WR�HQVXUH�WKDW�WKH\
FRQWLQXH�WR�KDYH�WKH�ULJKW�FRUUHFWLRQ��3HUVRQQHO�DW�WKH�FRPPXQLW\� OHYHO�FRXOG�SHUIRUP�DQQXDO
VFUHHQLQJV�
����� 5HIUDFWLYH�WHFKQLTXH�LQ�FKLOGUHQ

9LVXDO� DFXLW\� LV� WKH�PRVW� DSSURSULDWH� VFUHHQLQJ� WHVW� WR� LGHQWLI\� LQGLYLGXDOV� ZLWK� YLVXDO
LPSDLUPHQW�GXH�WR�XQFRUUHFWHG�UHIUDFWLYH�HUURU��,W�LV�VXJJHVWHG�WKDW�YLVXDO�DFXLW\�EH�PHDVXUHG�DQG
UHFRUGHG�IRU�ERWK�H\HV�VHSDUDWHO\�DQG�ELQRFXODUO\�

7KH� PHWKRG� RI� PHDVXUHPHQW� RI� UHIUDFWLYH� HUURU� LV� GHSHQGHQW� RQ� WKH� DYDLODELOLW\� RI
HTXLSPHQW� DQG� WUDLQHG� SUDFWLWLRQHUV�� 5HWLQRVFRS\� DQG� DXWRUHIUDFWLRQ� XQGHU� F\FORSOHJLD� FDQ
SURGXFH�VLPLODU�UHVXOWV��KRZHYHU��UHWLQRVFRS\�UHTXLUHV�WUDLQHG�SHUVRQQHO��DQG�DXWRUHIUDFWRUV�DUH
FXUUHQWO\�H[SHQVLYH��&DWHJRUL]DWLRQ�RI�UHIUDFWLYH�HUURU�FDQ�EH�RQ�VSKHUH�RQO\��PHULGLDQ�ZLWK�OHDVW
RU�JUHDWHVW� UHIUDFWLYH�HUURU��RU�VSKHULFDO�HTXLYDOHQW�� ,GHDOO\�� WKH� IXOO� UHIUDFWLYH�HUURU�VKRXOG�EH
UHFRUGHG�� L�H�� VSKHUH�F\OLQGHU� DQG� D[LV� IRU� ERWK� H\HV� DQG� LQWHUSXSLOODU\� GLVWDQFH�� $JDLQ�� WKH
GHFLVLRQ�WR�FRUUHFW�RU�QRW�PXVW�EH�EDVHG�RQ�YLVXDOO\�GLVDEOLQJ�UHIUDFWLYH�HUURU�DQG�XQPHW�QHHG�
5HWLQRVFRS\�LV�UHFRPPHQGHG�DV�WKH�VWDQGDUG�REMHFWLYH�PHWKRG��ZLWK�DXWRUHIUDFWRU�DV�D�EDFN�XS
DQG�F\FORSOHJLD�DV�QHHGHG��$XWRUHIUDFWRU�SOXV�VXEMHFWLYH�UHIUDFWLRQ�LV�DOVR�DQ�DOWHUQDWLYH��KRZHYHU�
VXEMHFWLYH�UHIUDFWLRQ�DORQH�LV�QRW� UHFRPPHQGHG��7KRXJK�F\FORSOHJLD� LV�SUHIHUUHG�IRU� \RXQJHU
FKLOGUHQ��SUREOHPV�ZLWK�LWV�XVH�LQFOXGH�WKH�QHHG�IRU�SDUHQWDO�SHUPLVVLRQ��UHOXFWDQFH�RI�WKH�FKLOGUHQ
DQG�WKH�XVH�RI�GLDJQRVWLF�GUXJ�E\�QRQ�OLFHQVHG�RSKWKDOPLF�SHUVRQQHO�
����� 3UHVE\RSLD

7KH�QHHG�IRU�QHDU�VSHFWDFOHV�IRU�FORVH�ZRUN�DIWHU�WKH�DJH�RI����\HDUV�LV�DOPRVW�XQLYHUVDO
DOWKRXJK�WKH�RQVHW�RI�SUHVE\RSLD� LV�HDUOLHU�LQ�FRXQWULHV�QHDUHU�WKH�HTXDWRU��7KH�DYDLODELOLW\�RI
UHDGLQJ�VSHFWDFOHV�FDQ�EH�DVVHVVHG�WR�JLYH�DQ�HVWLPDWH�RI�SRSXODWLRQ�FRYHUDJH��)RU�H[DPSOH��LQ
DVVHVVLQJ�����SHRSOH�DJHG����\HDUV�DQG�DERYH�

� LI� OHVV� WKDQ� RQH�WKLUG� KDYH� QHDU� VSHFWDFOHV�� WKH� SRSXODWLRQ� ZRXOG� EH� UDQNHG� KLJK
SULRULW\�� LI�RQH�WR�WZR�WKLUGV�KDYH�VSHFWDFOHV��WKLV�ZRXOG�EH�PRGHUDWH�SULRULW\�� LI�PRUH�WKDQ�WZR�WKLUGV�KDYH�VSHFWDFOHV��WKLV�ZRXOG�EH�ORZ�SULRULW\�

7KLV�DVVHVVPHQW�ZLOO�DOORZ�FRPPXQLWLHV�WR�EH�UDQNHG�IRU�SULRULW\�DFWLRQ��GHSHQGLQJ�RQ
FRXQWU\�SULRULWLHV�DQG�UHVRXUFHV��$OO�SHRSOH�RYHU�WKH�DJH�RI����\HDUV�VKRXOG�EH�VFUHHQHG��5HDG\�
PDGH�UHDGHUV�VKRXOG�EH�DYDLODEOH�DW�WKH�SULPDU\�H\H�FDUH�OHYHO�DQG�FDQ�EH�SDUW�RI�DQ�LQFRPH�
JHQHUDWLQJ�PRGHO�
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,W� LV� DOVR� LPSRUWDQW� WR� UHFRJQL]H� WKDW� UHIUDFWLYH� VHUYLFHV� IRU� SUHVE\RSLD� DOVR� DFW� DV� D
YDOXDEOH�JDWHZD\�WR�JHQHUDO�H\H�FDUH�IRU�WKLV�DJH�JURXS��)DLOLQJ�QHDU�VLJKW�FDQ�EULQJ�SDWLHQWV�WR
SULPDU\�H\H�FDUH�VLWHV��ZKHUH�DVVHVVPHQW�IRU�RWKHU�FRQGLWLRQV�VXFK�DV�FDWDUDFW��JODXFRPD�DQG
GLDEHWHV�FDQ�WDNH�SODFH�

�� 6,78$7,21$/� $1$/<6,6� 2)� (;,67,1*� 6(59,&(6� )25� 3529,6,21� 2)
5()5$&7,9(�6(59,&(6

��� &RXQWU\�VLWXDWLRQV
����� 1HSDO

7KH�HVWLPDWHG�SRSXODWLRQ�RI�1HSDO�LV�DERXW����PLOOLRQ��,Q�������D�EOLQGQHVV�VXUYH\�ZDV
FRQGXFWHG� LQ� 1HSDO�� $PRQJ� ��� ���� SHUVRQV� RI� DOO� DJHV� ZKR� ZHUH� H[DPLQHG�� ����� KDG
XQFRUUHFWHG�YLVXDO�DFXLW\�ZRUVH�WKDQ������LQ�WKH�EHWWHU�H\H�������ZRUVH�WKDQ�������5HIUDFWLYH�HUURU
ZDV�LGHQWLILHG�DV�D�SULPDU\�RFXODU�GLVRUGHU�LQ������RI�WKRVH�H[DPLQHG��,Q�������D�SRSXODWLRQ�
EDVHG�VWXG\�ZDV�FRQGXFWHG�LQ�VFKRRO�DJH�FKLOGUHQ�LQ�(DVWHUQ�1HSDO��RI�ZKRP������RI�WKRVH
H[DPLQHG�KDG�YLVXDO�DFXLW\�RI������RU�ZRUVH�LQ�RQH�RU�ERWK�H\HV�ZLWKRXW�FRUUHFWLRQ��ZKLFK�LV�TXLWH
ORZ�LI�FRPSDUHG�WR�&KLQD���������DQG�&KLOH����������&RPSDUHG�WR�RWKHU�FRXQWULHV��UHIUDFWLYH�HUURU
SUHYDOHQFH�LV�ORZHU�LQ�1HSDO��,Q�QRWLQJ�WKLV�ORZHU�SUHYDOHQFH�RI�UHIUDFWLYH�HUURU��LW�LV� WKHUHIRUH
LPSRUWDQW�WR�WDUJHW�WKRVH�VHFWLRQV�RI�WKH�SRSXODWLRQ�ZKR�ZRXOG�EH�PRVW�KHOSHG�E\�UHIUDFWLYH�HUURU
FRUUHFWLRQ��$V�SUHYLRXVO\�QRWHG��JXLGHOLQHV�ZKLFK�ZLOO�EH�XVHIXO�IRU�D�UDQJH�RI�FRXQWULHV�ZLOO�EH
QHHGHG�
5HIUDFWLRQ
� 5HIUDFWLYH�VHUYLFHV�DUH�SURYLGHG�E\�SRVWJUDGXDWH�RSKWKDOPRORJLVWV��ZKR�DUH�XVXDOO\�WUDLQHG

IRU�WKUHH�\HDUV�DIWHU�JUDGXDWLRQ��7KLV�W\SH�RI�VHUYLFH�LV�SURYLGHG�LQ�DERXW����SULYDWHO\�UXQ�H\H
FOLQLFV�� 7KH�EXON� RI� UHIUDFWLYH� VHUYLFHV� LV� SURYLGHG�E\� ����RSKWKDOPLF� DVVLVWDQWV� WKURXJK���� H\H
KRVSLWDO�GLVWULFW�H\H�FHQWUHV��7KH\�DUH�WUDLQHG�IRU�WKUHH�\HDUV�LQ�EDVLF�RSKWKDOPRORJ\�IROORZHG
E\�VL[�PRQWKV
�WUDLQLQJ�LQ�UHIUDFWLRQ��$ERXW����RSKWKDOPLF�DVVLVWDQWV�DUH�WUDLQHG�DQQXDOO\�� ,Q�������D�JUDGXDWH�FRXUVH�RQ�RSWRPHWU\�ZDV�VWDUWHG�E\�7ULEKXYDQ�8QLYHUVLW\�ZLWK�DQ�LQWDNH
RI�IRXU�FDQGLGDWHV�HYHU\�\HDU�VLQFH������� $ FRPELQDWLRQ�RI�SULYDWH�RSWLFLDQV�DQG�KRVSLWDO��FOLQLF�EDVHG�RSWLFLDQV��IHZ�RI�WKHP��SURYLGH
UHIUDFWLYH�VHUYLFHV�DOVR�� 7KHUH�DUH�VRPH�UHIUDFWLYH�HUURU�SURJUDPPHV�LQYROYLQJ�VFKRRO�VFUHHQLQJV��KRZHYHU��VFKRRO
HGXFDWLRQ�LV�QRW�FRPSXOVRU\��7KHUH�DUH�GLIIHUHQFHV�LQ�VFKRRO�DWWHQGDQFH�EHWZHHQ�PDOHV�DQG
IHPDOHV�� DQG� LQ� VRPH� DUHDV� VFKRROLQJ� LV� OLPLWHG� E\� JHRJUDSKLFDO� FRQVLGHUDWLRQV�� )XWXUH
SURJUDPPHV�ZLOO�QHHG�WR�WDNH�WKHVH�LVVXHV�LQWR�DFFRXQW�WR�HQVXUH�WKDW�DOO�WKRVH�LQ�QHHG�DUH
UHDFKHG�

'LDJQRVWLF
� 5HWLQRVFRS\��$OO� EDVLF� UHIUDFWLRQ� LV�SHUIRUPHG�XVLQJ� D� VWUHDN� UHWLQRVFRSH��$OO� RSKWKDOPLF

DVVLVWDQWV�SURYLGLQJ�UHIUDFWLRQ�VHUYLFHV�DUH�H[SHULHQFHG�LQ�WKH�XVH�RI�D�UHWLQRVFRSH�� .HUDWRPHWU\��$OWKRXJK�SULYDWH�FOLQLFV�XVXDOO\�GR�QRW�KDYH�D�NHUDWRPHWHU��DOO����KRVSLWDOV�ZKLFK
SURYLGH�VXUJLFDO�IDFLOLWLHV�KDYH�RQH�� $XWRUHIUDFWRU��)HZ�FHQWUHV��ILYH��KDYH�DQ�DXWRUHIUDFWRU��DQG�HYHQ�LQ�WKHVH�FHQWUHV�XVDJH�LV
PLQLPDO�
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6SHFWDFOH�FRUUHFWLRQ
� 7KH�DYHUDJH�FRVW�FRXOG�EH�DV�ORZ�DV�86����IRU�SUHVE\RSLF�JODVVHV�XVLQJ�JODVV�OHQVHV�WR

86�����IRU�SODVWLF�OHQVHV��)UDPHV�DQG�OHQVHV�DUH�LPSRUWHG��PDLQO\�IURP�,QGLD�DQG�.RUHD�
7KHUH� LV�QR�VXEVLG\�RQ�JODVVHV��EXW�DSKDNLF� �����DQG������JODVVHV�DUH�SURYLGHG� IUHH�RI
FKDUJH� WR� WKRVH� ZKR� FDQQRW� DIIRUG� WR� SD\�� 7KHUH� LV� QR� UHYROYLQJ� IXQG� IRU� VSHFWDFOHV�
6RPHWLPHV�GRQDWHG�IUDPHV�DQG�OHQVHV�DUH�XVHG�RQ�DQ�DG�KRF�EDVLV�� 7KHUH�LV�QR�ORZ�FRVW�SURGXFWLRQ�IDFLOLW\�DQG�SUREDEO\�QR�QHHG�IRU�RQH�

&RQWDFW�OHQVHV
� 2QO\�WKUHH�FOLQLFV��WZR�RI�WKHP�SULYDWH��SURYLGH�FRQWDFW�OHQV�VHUYLFHV��7KH�DYHUDJH�FRVW�LV�IURP

86�����WR�86�����
5HIUDFWLYH�VXUJHU\
� 7KHUH�LV�QR�UHIUDFWLYH�VHUYLFH�IDFLOLW\�LQ�1HSDO��$�YHU\�IHZ�JR�WR�,QGLD�IRU�VXFK�VHUYLFHV��,Q�,QGLD�

/$6,.�IRU�HDFK�H\H�FRVWV�IURP�86������WR�86������
3UHVE\RSLD
� 2YHU�WKH�FRXQWHU�SUHVE\RSLF�FRUUHFWLRQ�LV�DYDLODEOH�LQ�RSWLFDO�VKRSV��7KHUH�FRXOG�EH�DQ\ZKHUH

EHWZHHQ�����WR�����VXFK�RSWLFDO�VKRSV�LQ�1HSDO�� 0RUH�WKDQ�KDOI�RI�WKH�ZRUN�RI�UHIUDFWLYH�VHUYLFHV�LQ�WKH����FHQWUHV�LV�RQ�SUHVE\RSLFV��DQG�WKH
VHUYLFH�LV�H[SDQGLQJ�DV�PRUH�ZRPHQ�ZKR�KDYH�WR�GR�WKH�QHHGOHZRUN�DQG�KRXVHZRUN�DUH
ZHDULQJ�JODVVHV�

����� &KLQD
&KLQD�KDV�D�SRSXODWLRQ�RI������ELOOLRQ��&OLQLFDO�HYLGHQFH�VXJJHVWV�WKDW�UHIUDFWLYH�HUURU�LV�D

FRPPRQ� SUREOHP�� SDUWLFXODUO\� LQ� FKLOGUHQ�� ,Q� UHVSRQVH� WR� JURZLQJ� FRQFHUQV�� WKH� &KLQHVH
*RYHUQPHQW�KDV�HVWDEOLVKHG�D�VSHFLDO�XQLW�ZLWKLQ�WKH�0LQLVWU\�RI�(GXFDWLRQ�WR�GHDO�ZLWK�UHIUDFWLYH
HUURU�

$ UHIUDFWLYH�HUURU�VWXG\�LQ�FKLOGUHQ�DJHG������\HDUV�LQ�WKH�6KXQ\L�GLVWULFW�RI�%HLMLQJ�ZDV
FRQGXFWHG�LQ������LQ�RUGHU�WR�DVVHVV�WKH�SUHYDOHQFH�RI�UHIUDFWLYH�HUURU�DQG�YLVXDO�LPSDLUPHQW�
0\RSLD�������'�ZDV�IRXQG�LQ�������RI�PDOHV�DQG�����RI�IHPDOHV�E\�DJH�����7KH�IHPDOHV�ZHUH
DOVR�PRUH�K\SHURSLF��������EHLQJ���'�DW�WKH�DJH�RI����ZLWK������RI�PDOHV��7KH�SUHYDOHQFH�RI
UHIUDFWLYH�HUURU�LQ�DGXOWV�ZDV�DOVR�UHFRJQL]HG�LQ�DQRWKHU�VWXG\�ZKLFK�VKRZHG�P\RSLD�LQ�����RI
SHRSOH�DJHG�RYHU�����6RPH�GDWD�VKRZHG�WKDW�WKHUH�ZDV�D�VLJQLILFDQW�LQFUHDVH�LQ�P\RSLD�DIWHU�WKH
�FXOWXUDO�UHYROXWLRQ���GXH�WR�LQFUHDVHG�VFKRROLQJ��7KHUH�DUH�FXUUHQWO\�����ELOOLRQ�SHRSOH�LQ�&KLQD
ZLWK�UHIUDFWLYH�HUURU��0RUH�WKDQ�����RI�UHIUDFWLYH�HUURU�LQ�FKLOGUHQ�RI����\HDUV�ZDV�XQFRUUHFWHG�
,Q�PRVW�FDVHV��FRVW�DQG�DYDLODELOLW\�DUH�QRW�DQ�LVVXH�IRU�VSHFWDFOH�FRUUHFWLRQ��WKHUH�PD\�WKHUHIRUH
EH�FXOWXUDO� EDUULHUV� WR� WKH�DFFHSWDQFH�RI� VSHFWDFOHV�� ,Q� VRPH�FDVHV� WKLV� FRXOG� EH� EDVHG� RQ
FRVPHVLV��DQG�LQ�VRPH�FDVHV�WKHUH�LV�D�EHOLHI�WKDW�ZHDULQJ�VSHFWDFOHV�ZRUVHQV�YLVLRQ�
5HIUDFWLRQ
� ,Q�JHQHUDO��RSKWKDOPRORJLVWV��RSWRPHWULVWV�DQG�RSWLFLDQV�SHUIRUP�UHIUDFWLRQ�� 5HIUDFWLRQ�LV�D�SDUW�RI�WKH�UHVLGHQW�WUDLQLQJ�LQ�RSKWKDOPRORJ\�LQ�&KLQD��ZKLFK�LV�D�WKUHH��WR�ILYH�

\HDU�WUDLQLQJ�FRXUVH�LQFOXGLQJ�UHIUDFWLRQ�WUDLQLQJ�DQG�SUDFWLFH��7KH�WUDLQLQJ�VLWHV�DUH�XVXDOO\�LQ
KRVSLWDOV��7KHUH�DUH�DERXW�����QHZ� UHVLGHQWV� LQ� RSKWKDOPRORJ\� SHU� \HDU� LQ�&KLQD��7KH\
XVXDOO\�SHUIRUP�WKH�UHIUDFWLRQ�LQ�H\H�KRVSLWDOV��RU�LQ�KRVSLWDO�GHSDUWPHQWV�RI�RSKWKDOPRORJ\�� 6LQFH�������WKHUH�DUH�WZR�NLQGV�RI�RSWRPHWU\�VFKRRO�IRU�WUDLQLQJ�WKH�RSWRPHWULVWV�IRU�UHIUDFWLRQ
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LQ�&KLQD��7KH�ILUVW�LV�DIILOLDWHG�WR�WKH�PHGLFDO�VFKRRO��ZKHUH�VWXGHQWV�UHFHLYH�ILYH�\HDU�WUDLQLQJ�
LQFOXGLQJ�RSWRPHWU\�DQG�RSKWKDOPRORJ\��7KH�WUDLQLQJ�VLWHV�DUH�XVXDOO\�LQ�PHGLFDO�VFKRROV�DQG
DIILOLDWHG�KRVSLWDOV��7KHUH�DUH�DERXW�����QHZ�VWXGHQWV�LQ�WKLV�NLQG�RI�RSWRPHWU\�VFKRRO�SHU
\HDU��7KH�VHFRQG�LV�DIILOLDWHG�WR�WKH�JHQHUDO�FROOHJH��ZKHUH�VWXGHQWV�JHW�WKUHH�\HDUV
�WUDLQLQJ
LQ�RSWRPHWU\��7KH�WUDLQLQJ�VLWHV�DUH�XVXDOO\�LQ�WKH�FROOHJH�DQG�UHODWHG�KRVSLWDOV��7KHUH�DUH
DERXW�����QHZ�VWXGHQWV�LQ�WKLV�NLQG�RI�RSWRPHWU\�VFKRRO�SHU�\HDU��7KH�RSWRPHWULVWV�XVXDOO\
SHUIRUP�WKH�UHIUDFWLRQ�LQ�H\H�KRVSLWDOV��GHSDUWPHQWV�RI�RSKWKDOPRORJ\�RU�ODUJH�VFDOH�VSHFWDFOH
VKRSV�� 7KHUH�DUH�VRPH�WHFKQLFDO�VFKRROV�SURYLGLQJ�D�WKUHH�\HDU�FRXUVH�RQ�UHIUDFWLRQ�WUDLQLQJ�DQG
SUDFWLFH�IRU�WUDLQLQJ�RSWLFLDQV�LQ�&KLQD��7KH�WUDLQLQJ�VLWHV�DUH�XVXDOO\�LQ�WKHVH�VFKRROV�DQG�WKH
UHODWHG�KRVSLWDOV��7KHUH�DUH�DERXW���������QHZ�VWXGHQWV�SHU� \HDU��7KH�RSWLFLDQV�XVXDOO\
SHUIRUP�WKH�UHIUDFWLRQ�LQ�PHGLXP��RU�VPDOO�VFDOH�VSHFWDFOH�VKRSV�� 5HWLQRVFRS\�� NHUDWRPHWU\�� DXWRPDWHG� UHIUDFWLRQ�� VXEMHFWLYH� UHIUDFWLRQ� DQG� F\FORSOHJLF
UHIUDFWLRQ�DUH�DOO�XVHG�IRU�UHIUDFWLRQ�LQ�&KLQD��5HWLQRVFRS\�LV�PDLQO\�XVHG�LQ�H\H�KRVSLWDOV�DQG
LQ�GHSDUWPHQWV�RI�RSKWKDOPROROJ\��HVSHFLDOO\�IRU�FKLOGUHQ��.HUDWRPHWU\�LV�XVHG�LQ�H\H�KRVSLWDOV�
LQ�GHSDUWPHQWV�RI�RSKWKDOPRORJ\�DQG�LQ�ODUJH�VFDOH�VSHFWDFOH�VKRSV��$XWRPDWHG�UHIUDFWLRQ�LV
XVHG� LQ� WKH�VSHFWDFOH�VKRSV��VSHFWDFOH�PDUNHWV�DQG�H\H�KRVSLWDOV�DQG� LQ�GHSDUWPHQWV�RI
RSKWKDOPRORJ\��6XEMHFWLYH�UHIUDFWLRQ�LV�XVXDOO\�XVHG�LQ�VSHFWDFOH�VKRSV��&\FORSOHJLF�UHIUDFWLRQ
LV�XVXDOO\�XVHG�LQ�H\H�KRVSLWDOV�DQG�LQ�GHSDUWPHQWV�RI�RSKWKDOPRORJ\�DQG�LV�XVHG�PDLQO\�IRU
FKLOGUHQ�� $ERXW�����RI�FKLOGUHQ�DQG�DGROHVFHQW�SDWLHQWV�ZLWK�UHIUDFWLYH�HUURU�XQGHUJR�UHIUDFWLRQ�LQ�WKH
H\H�KRVSLWDOV�DQG�LQ�GHSDUWPHQWV�RI�RSKWKDOPRORJ\�� 0RVW�DGXOW�SDWLHQWV�ZLWK�UHIUDFWLYH�HUURU�XQGHUJR�UHIUDFWLRQ�LQ�VSHFWDFOH�VKRSV�� 6RPH�SDWLHQWV�ZKR�DUH�HOGHUO\��RU�ZKRVH�VSHFWDFOHV�DUH�ORVW�RU�GDPDJHG��REWDLQ�VSHFWDFOHV
RYHU�WKH�FRXQWHU�ZLWKRXW�UHIUDFWLRQ�

6SHFWDFOH�FRUUHFWLRQ
� $ERXW�����RI�UHIUDFWLYH�HUURU�SDWLHQWV�DUH�FRUUHFWHG�E\�VSHFWDFOHV��� 6SHFWDFOHV�DUH�GLVSHQVHG�E\�KRVSLWDO��FOLQLF�EDVHG�JRYHUQPHQW�RU�SULYDWH�RSWLFLDQV��RU�GHDOHUV�� 7KH�FRVW�RI�VSHFWDFOHV�YDULHV�LQ�GLIIHUHQW�VSHFWDFOH�VKRSV�DFFRUGLQJ�WR�WKH�ORFDWLRQ��VHUYLFH

IDFLOLW\��HWF��7KH�DYHUDJH�FRVW�RI�VSHFWDFOHV�LV�IURP�86�����WR�86������ ,Q�JHQHUDO��IUDPHV�DUH�ORFDOO\�PDGH�LQ�*XDQJFKRZ��6KHQ]KHQ��%HLMLQJ��6KDQJKDL�DQG�+RQJ
.RQJ��6RPH�DUH�LPSRUWHG�IURP�-DSDQ��([SHQVLYH�IUDPHV�DUH�LPSRUWHG�IURP�.RUHD��-DSDQ�
)UDQFH��,WDO\��*HUPDQ\�DQG�86$�� 0RVW� UHVLQ� OHQVHV� DUH� LPSRUWHG�� DOWKRXJK� PDQXIDFWXULQJ� IDFLOLWLHV� KDYH� VWDUWHG� WR� EH
HVWDEOLVKHG�ORFDOO\��0RVW�JODVV�OHQVHV�DUH�PDGH�ORFDOO\�� 6RPH�VSHFWDFOH�VKRSV�KDYH�VXEVLG\�VFKHPHV��HVSHFLDOO\�IRU�FKLOGUHQ�DQG�WKH�HOGHUO\��SHUKDSV
RQ�&KLOGUHQ
V�'D\�RU�1DWLRQDO�(\HFDUH�'D\��7KHUH�LV�QR�UHYROYLQJ�IXQG�IRU�VSHFWDFOHV��DQG
WKHUH�DUH�QR�SURJUDPPHV�LQYROYLQJ�WKH�XVH�RI�UHF\FOHG�VSHFWDFOHV�� 7KHUH�DUH�QR�ORZ�FRVW�SURGXFWLRQ�IDFLOLWLHV�IRU�VSHFWDFOHV��DQG�WKLV�LV�SUREDEO\�DQ�DUHD�RI�QHHG�
,W�LV�HVWLPDWHG�WKDW�VSHFWDFOHV�FRXOG�EH�SURGXFHG�IRU�DURXQG�86����WR�86�����

&RQWDFW�OHQVHV
� $ERXW������RI�UHIUDFWLYH�HUURUV�DUH�FRUUHFWHG�E\�FRQWDFW�OHQVHV�� /HQVHV�DUH�GLVSHQVHG�E\�KRVSLWDO��FOLQLF�EDVHG�JRYHUQPHQW�RSWLFLDQV��RU�SULYDWH�RSWLFLDQV�� 7KH�DYHUDJH�FRVW�RI�OHQVHV�LV�IURP�86�����WR�86�����
5HIUDFWLYH�VXUJHU\
� 7KHUH�DUH�PRUH�WKDQ�����H[FLPHU�ODVHUV�LQ�&KLQD��$ERXW���������SDWLHQWV�ZLWK�UHIUDFWLYH�HUURU

UHFHLYH�UHIUDFWLYH�VXUJHU\��5.��35.��/$6,.��SHU�\HDU��7KLV�LV�OHVV�WKDQ����RI�WKH�WRWDO�QXPEHU
RI�SDWLHQWV�ZLWK�UHIUDFWLYH�HUURU�
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� 5HIUDFWLYH�VXUJHU\�LV�SHUIRUPHG�E\�WKH�KRVSLWDO��FOLQLF�EDVHG�JRYHUQPHQW�VHFWRU��7KH�DYHUDJH

FRVW�RI�UHIUDFWLYH�VXUJHU\�LV�IURP�86������WR�86������SHU�H\H�
����� ,QGLD

7KH�SRSXODWLRQ�RI�,QGLD�LV���ELOOLRQ��ZLWK�DW�OHDVW����PLOOLRQ�EOLQG�DQG�SHUKDSV����PLOOLRQ
YLVXDOO\� LPSDLUHG��5HIUDFWLYH�HUURU�RFFXUV�DW�D� UDWH�RI��� LQ���� ��������&XUUHQW�EDUULHUV� WR� WKH
FRUUHFWLRQ�RI�UHIUDFWLYH�HUURU�LQFOXGH�WKH�DYDLODELOLW\�DQG�DFFHVVLELOLW\�RI�WUDLQHG�SHUVRQQHO�DQG
UHIUDFWLYH�VHUYLFHV��D�ODFN�RI�SXEOLF�DZDUHQHVV�RI�WKH�QHHG�IRU�DQG�DYDLODELOLW\�RI�UHIUDFWLYH�HUURU
FRUUHFWLRQ��DQG� WKH�DIIRUGDELOLW\�RI�VHUYLFHV�DQG�VSHFWDFOHV��7KH�DQQXDO�SHU�FDSLWD� LQFRPH� LV
DURXQG�86�������KRZHYHU��WKH�SRRUHU�����RI�WKH�SRSXODWLRQ�HDUQ�RQO\�86�����SHU�DQQXP��ZKLFK
KDV�VLJQLILFDQW�LPSOLFDWLRQV�IRU�WKH�GHOLYHU\�RI�DIIRUGDEOH�H\H�FDUH�
5HIUDFWLRQ
� 5HIUDFWLRQ� LV� SHUIRUPHG� E\� RSKWKDOPRORJLVWV� �DERXW� ��� ������ RSWRPHWULVWV� �DERXW� ������

RSKWKDOPLF�WHFKQLFLDQV�DVVLVWDQWV��DERXW��������DQG�DOVR�RSWLFLDQV�DQG�RWKHUV�� 5HIUDFWLRQ�LV�SHUIRUPHG�LQ�H\H�KRVSLWDOV��LQ�RXW�UHDFK�FOLQLFV��DQG�E\�RSWLFLDQV�DQG�RSWRPHWULVWV
DQG�LQ�RSKWKDOPLF�FOLQLFV�� 2SKWKDOPRORJLVW�WUDLQLQJ�LV�WKURXJK�UHVLGHQF\��DW�PHGLFDO�VFKRRO�GHSDUWPHQWV�RU�H\H�LQVWLWXWHV�
RYHU� WKUHH� \HDUV�� 2YHU� ���� RSKWKDOPRORJLVWV� DUH� SURGXFHG� SHU� \HDU�� 7KHUH� DUH� PRUH
RSKWKDOPRORJLVWV�WKDQ�RWKHU�FDWHJRULHV�RI�SHRSOH�LQ�H\H�FDUH��7KLV�ZHLJKWLQJ��ZLWK�KLJKHU�OHYHO
SUDFWLWLRQHUV��LV�UHIOHFWHG�WKURXJKRXW�WKH�PHGLFDO�VHFWRU�� 2SWRPHWULVW�WUDLQLQJ�LV�WKURXJK�RSWRPHWU\�WUDLQLQJ�SURJUDPPHV�RU�VFKRROV��RYHU�WZR�WR�IRXU
\HDUV��$ERXW����RSWRPHWULVWV�DUH�SURGXFHG�SHU�\HDU�� 2SKWKDOPLF�WHFKQLFLDQ�DVVLVWDQW�WUDLQLQJ�LV�GRQH�WKURXJK�WHDFKLQJ�DQG�QRQ�WHDFKLQJ�KRVSLWDOV�
RYHU�RQH�WR�WZR�\HDUV��7KH�QXPEHU�SURGXFHG�LV�XQNQRZQ�� $ ODFN�RI�FDUHHU�DGYDQFHPHQW�RSSRUWXQLWLHV�IRU�PLG�OHYHO�SHUVRQQHO�LV�D�SRVVLEOH�UHDVRQ�IRU
WKH�VKRUWDJH�LQ�WKHVH�DUHDV��7KHUH�LV�QR�VWUXFWXUH�WKURXJK�ZKLFK�WKH\�FDQ�DGYDQFH��VR�PDQ\
GR�QRW�HQWHU�WKH�DUHD��RU�H[LW�UDSLGO\�WR�RWKHU�ILHOGV�� 6RPH� WUDLQLQJ� SURJUDPPHV� H[LVW� IRU� RSWLFLDQV�� KRZHYHU�� LQIRUPDWLRQ� LV� VFDQW\�� 7KHUH� LV
FXUUHQWO\�QR�UHJLVWUDWLRQ�RU�RUJDQL]DWLRQ�RI�WKLV�VHFWRU�� 2WKHUV�SHUIRUPLQJ�UHIUDFWLRQ�DUH�D�IHZ�JHQHUDO�SUDFWLWLRQHUV��RU�XQTXDOLILHG�SHRSOH��7KHUH�DUH
WKRXVDQGV�RI��RSWLFDO�VKRSV��ZLWK�XQTXDOLILHG�SHRSOH�SURYLGLQJ�UHIUDFWLYH�VHUYLFHV��7KHUH�LV�QR
DFWXDO�DFFUHGLWDWLRQ�SURFHVV�IRU�DQ\�KHDOWK�RU�PHGLFDO�FDUH�IDFLOLW\�LQ�,QGLD�

'LDJQRVWLF
� 5HWLQRVFRS\�LV�PRVW�SRSXODU��NHUDWRPHWU\�LV�UDUH��DQG�DXWRUHIUDFWRU�LV�DOVR�UDUH��XVXDOO\�VHHQ

RQO\�LQ�XUEDQ�SUDFWLFHV�
6SHFWDFOH�FRUUHFWLRQ
� 6SHFWDFOH�FRUUHFWLRQ�LV�WKH�PRVW�FRPPRQ�PHWKRG�RI�FRUUHFWLRQ�RI�UHIUDFWLYH�HUURU��XVXDOO\GLVSHQVHG�E\�KRVSLWDO��FOLQLF�EDVHG�JRYHUQPHQW�RU�SULYDWH�RSWLFLDQV�� 7KH�DYHUDJH�FRVW�RI�VSHFWDFOHV�UDQJHV�IURP�86����WR�86������� 6SHFWDFOH�IUDPHV�DQG�OHQVHV�DUH�ERWK�PDQXIDFWXUHG�ORFDOO\�������DQG�LPSRUWHG�� 6XEVLG\� VFKHPHV� IRU� LQGLJHQW� SRSXODWLRQV� DUH� UXQ� E\� WKH�*RYHUQPHQW� DQG� E\� ORFDO� DQG

LQWHUQDWLRQDO� 1*'2V�� 7KHUH� DUH� UHYROYLQJ� IXQGV� IRU� VSHFWDFOHV� UXQ� E\� VRPH� YROXQWDU\
LQVWLWXWHV��,Q�VRPH�SODFHV��UHF\FOHG�VSHFWDFOHV�DUH�XVHG��/RZ�FRVW�SURGXFWLRQ�IDFLOLWLHV�H[LVW
DQG�DUH�D�YDOXDEOH�SDUW�RI�WKH�,QGLDQ�UHIUDFWLYH�HUURU�V\VWHP�
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&RQWDFW�OHQVHV
� &RQWDFW�OHQVHV�DUH�ZRUQ�E\�DURXQG���PLOOLRQ�SHRSOH�� /HQVHV�DUH�GLVSHQVHG�E\�RSWLFLDQV��RSWRPHWULVWV�DQG�RSKWKDOPRORJLVWV�� 7KH�DYHUDJH�FRVW�RI�OHQVHV�LV�IURP�86�����WR�86�����
5HIUDFWLYH�VXUJHU\
� $URXQG���������UHIUDFWLYH�VXUJHULHV�DUH�SHUIRUPHG�HDFK�\HDU�� 7KH\�DUH�SHUIRUPHG�DOPRVW�HQWLUHO\�E\�WKH�SULYDWH�VHFWRU��DQG�WKH�DYHUDJH�FRVW�SHU�H\H�LV�IURP

86������WR�86�������
3UHVE\RSLD
� 2YHU�WKH�FRXQWHU�SUHVE\RSLF�FRUUHFWLRQ�LV�QRW�DYDLODEOH�� /RZ�FRVW�VSHFWDFOH�GLVWULEXWLRQ�LV�ORZ�LQ�,QGLD��GHVSLWH�WKH�RSSRUWXQLW\�IRU�EXVLQHVV�WR�FDWHU�IRU

���� WR�����PLOOLRQ�SUHVE\RSHV��7KLV� LV�GXH� WR� ODFN�RI�DZDUHQHVV��SDUWLFXODUO\� LQ� WKH� UXUDO
SRSXODWLRQ��RI�WKH�QHHG�IRU�RU�DYDLODELOLW\�RI�JRRG�QHDU�YLVLRQ�IRU�WKH�HOGHUO\�

����� 9LHW�1DP
7KHUH�DUH�IUDJPHQWDU\�GDWD�UHJDUGLQJ�UHIUDFWLYH�HUURUV�DPRQJ�VFKRROFKLOGUHQ�LQ�9LHW�1DP�

+RZHYHU��LQ�SULPDU\�VFKRROV��UHIUDFWLYH�HUURUV�DUH�NQRZQ�WR�EH�DURXQG����������7KH�QXPEHU
LQFUHDVHV�LQ�VHFRQGDU\�VFKRRO��8UEDQ�ILJXUHV�DUH�VDLG�WR�EH�KLJKHU��KRZHYHU��D�QHZ�VWXG\�QHHGV
WR�EH�XQGHUWDNHQ��7KHUH�DUH�DOPRVW���PLOOLRQ�FKLOGUHQ�DJHG�WKUHH�ZKR�ZLOO�EH�WDUJHWHG�LQ�WKH�IXWXUH
SODQ�RI�YLVLRQ�VFUHHQLQJ��RQFH�WKHUH�LV�D�VWUHQJWKHQHG�UHIUDFWLRQ�FDUH�V\VWHP�ZLWK�D�VXIILFLHQW
QXPEHU�RI�PLG�OHYHO�SHUVRQQHO�LQ�H\H�FDUH��$SSUR[LPDWHO\�����RI�WKH�SRSXODWLRQ�RYHU����\HDUV
RI�DJH�PD\�KDYH�UHDGLQJ�SUREOHPV�

7KH�7KLUG� ,QWHUFRXQWU\�:RUNVKRS�RI� WKH�5HJLRQ��KHOG� LQ�+DQRL� LQ�0DUFK�������SODFHG
UHIUDFWLRQ�VHUYLFHV�GHYHORSPHQW�DV� WKH�PDMRU� WRSLF�RI� WKH�GLVFXVVLRQV��7KH�SODQ�RI� UHIUDFWLRQ
VHUYLFHV�GHYHORSPHQW�DQG�FRRSHUDWLRQ�ZKLFK�ZDV�GHYHORSHG�LQFOXGHV�
� PDQSRZHU� GHYHORSPHQW�� HPSKDVL]LQJ� WKH� QHFHVVLW\� RI� PLG�OHYHO� SHUVRQQHO� LQ� H\H� FDUH

�0/3�(&��� DSSURSULDWH�WHFKQRORJ\�IURP�UHVHDUFK�DQG�GHYHORSPHQW�� DGHTXDWH�LQYHVWPHQW�LQ�SK\VLFDO�IDFLOLWLHV�DQG�HTXLSPHQW�LQVWDOPHQW�� FROODERUDWLRQ�ZLWK�H[LVWLQJ�SURIHVVLRQDO�JURXSV�� LQYHQWRU\�RI�DIIRUGDEOH�RSKWKDOPLF�OHQVHV�DQG�IUDPHV�DQG�QHZ�SULFLQJ�SROLF\�
$FFRUGLQJ�WR�WKH�+DQRL�:RUNVKRS��WKH�VHUYLFH�WDUJHWV�RI�UHIUDFWLYH�FDUH�ZHUH�GHVLJQHG�DV

IROORZV�
� 3ULPDU\�WDUJHW�JURXSV

± 3UHVFKRRO�DJH�FKLOGUHQ������\HDUV�ROG�
± 6FKRROFKLOGUHQ�������\HDUV�ROG�
± 7KH�HOGHUO\� 6SHFLDO�WDUJHW�JURXSV
± /DERXU�IRUFH��LQ�UHODWLRQ�WR�RFFXSDWLRQDO�KHDOWK�FDUH�DQG�SUHYHQWLRQ�RI�LQMXU\
± 3DUWLDOO\�VLJKWHG�SRSXODWLRQ�LQ�UHODWLRQ�WR�ORZ�YLVLRQ�FDUH�
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5HIUDFWLRQ
� 7ZR�JURXSV�RI�SURIHVVLRQDO�VWDII�VKDUH�H\H�FDUH�VHUYLFHV��LQFOXGLQJ�UHIUDFWLRQ�VHUYLFHV��WKRVH

DW�EOLQGQHVV�SUHYHQWLRQ�VWDWLRQV�DQG�WKRVH�DW�JHQHUDO�KRVSLWDO�H\H�XQLWV�DW�WKH�SURYLQFLDO�OHYHO�� $ WRWDO� RI� ���� RSKWKDOPRORJLVWV�ZRUN� LQ� WKH� DERYH� WZR� OLQHV� RI� DGPLQLVWUDWLRQ�� %OLQGQHVV
SUHYHQWLRQ�LV�PDLQO\�WKH�UHVSRQVLELOLW\�RI�WKH�VWDII�RI�VWDWLRQV�DGPLQLVWHUHG�E\�WKH�,QVWLWXWH�RI
2SKWKDOPRORJ\��+DQRL��ZKLOH�SURYLQFLDO�KRVSLWDOV�EHORQJ�WR�WKH�FXUDWLYH�VHFWRU�RI�WKH�0LQLVWU\
RI�+HDOWK��&XUUHQWO\�� WKHVH�DUH�PHUJLQJ�DW� WKH�RSHUDWLRQDO� OHYHO��6RPH�VWDWLRQV�DUH�EHLQJ
XSJUDGHG�WR�IRUP�LQGHSHQGHQW�H\H�FHQWUHV�� %OLQGQHVV�SUHYHQWLRQ�HIIRUWV�LQ�WKH�SDVW�KDYH�EHHQ�FRQILQHG�WR�WKH�LQWHUYHQWLRQV�RI�FDWDUDFW�
EOLQGLQJ�PDOQXWULWLRQ�DQG�WUDFKRPD��$V�D�UHVXOW��UHIUDFWLRQ�VHUYLFHV�ZHUH�DOPRVW�RYHUORRNHG�

6SHFWDFOH�FRUUHFWLRQ
� /RFDO�SURGXFWLRQ�RI�RSKWKDOPLF�OHQVHV�LV�DOZD\V�LQ�VKRUW�VXSSO\��7KHUH�DUH�WZR�IDFWRULHV�LQ

+DQRL�DQG�+R�&KL�0LQK�&LW\�SURGXFLQJ���������SDLUV�RI�OHQVHV�DQQXDOO\��7KH�UHVW�DUH�PDLQO\
LPSRUWHG�IURP�&KLQD��)UDPHV�DOVR�FRPH�PDLQO\�IURP�&KLQD�WKURXJK�WKH�ERUGHU�WUDGH�� 2SWLFDO�VKRSV�H[LVW�LQ�ODUJH�FLWLHV��DQG�XQTXDOLILHG�RSWLFLDQV�FDUU\�RXW�UHIUDFWLYH�FKHFN�XSV�
2QO\�D�VPDOO�QXPEHU�RI�RSKWKDOPRORJLVWV�VXSHUYLVH�LQ�WKH�VKRSV��7KH�SULFH�IRU�VSHFWDFOHV�LV
DURXQG�86����WR�86�����7R�WKH�DYHUDJH�FLWL]HQ��WKLV�DPRXQW�LV�DSSUR[LPDWHO\�HTXLYDOHQW�WR�RQH
ZHHN¶V�LQFRPH�

&RQWDFW�OHQVHV
� &RQWDFW�OHQV�SUDFWLFH�LV�VWLOO�XQSRSXODU��7ZR�FOLQLFV�DUH�DWWDFKHG�WR�WKH�H\H�IDFLOLWLHV�LQ�+DQRL

DQG�+R�&KL�0LQK�&LW\��,Q�JHQHUDO��VRIW� OHQVHV�DUH�KDQGOHG�E\�XQTXDOLILHG�SHUVRQQHO�DW�WKH
DSSUR[LPDWH�SULFH�RI�IURP�86�����WR�86�����

5HIUDFWLYH�VXUJHU\
� 7KH�FRXQWU\�LV�QRZ�IDFLQJ�DQ�DJJUHVVLYH�DSSURDFK�IURP�GLIIHUHQW�RYHUVHDV�GHDOHUV�LPSRUWLQJ

PDFKLQHV�� 7KH�+DQRL�,QVWLWXWH�SODQV�WR�XSJUDGH�LWV�UHIUDFWLYH�VXUJHU\�XQLW�DQG�WR�LQVWDOO�DQ�H[FLPHU�ODVHU�
7KH�SUHVHQW�UDGLDO�NHUDWRWRP\�FKDUJHV�DUH�86������

3UHVE\RSLD
� 5HDGLQJ�VSHFWDFOHV�RI�ORZ�TXDOLW\�DUH�DYDLODEOH�LQ�ORFDO�YHQGRUV¶�VKRSV�DW�DQ�DSSUR[LPDWH�SULFH

RI�86����
����� $XVWUDOLD

,Q�$XVWUDOLD��GHVSLWH������H\H�FDUH�SUDFWLWLRQHUV�SURYLGLQJ�UHIUDFWLYH�VHUYLFHV�DV�SDUW�RI�D
JRYHUQPHQW�IXQGHG�KHDOWK�FDUH�SURJUDPPH�DQG�ORZ��RU�QR�FRVW�VXSSO\�V\VWHPV�DYDLODEOH�WR�WKRVH
LQ�QHHG��WKH�OHYHOV�RI�YLVXDO�LPSDLUPHQW�GXH�WR�XQFRUUHFWHG�UHIUDFWLYH�HUURU�DUH�GLVDSSRLQWLQJO\
KLJK��8QFRUUHFWHG�UHIUDFWLYH�HUURU�DFFRXQWV�IRU�����RI�EOLQGQHVV�DQG�����RI�LPSDLUHG�YLVLRQ�
0DMRU�LVVXHV�LQFOXGH�ODFN�RI�DZDUHQHVV�RI�VHUYLFHV��SRRU�GLVWULEXWLRQ�RI�VHUYLFHV��SDUWLFXODUO\�WR
UXUDO�DUHDV��DQG�ORZHUHG�H[SHFWDWLRQV�RI�WKH�DJHG��$URXQG�����RI�WKH�SRSXODWLRQ�KDYH�WKHLU�H\HV
H[DPLQHG�HDFK�\HDU��7KH�)HGHUDO�*RYHUQPHQW�KDV�DOVR�LGHQWLILHG�H\H�FDUH�DV�D�VSHFLILF�SUREOHP
LQ�UXUDO�DQG�UHPRWH�$XVWUDOLD��$ERULJLQDO�SHRSOH� LQ�$XVWUDOLD�VXIIHU�XS�WR����WLPHV�WKH� OHYHO�RI
EOLQGQHVV�IURP�SUHYHQWDEOH�H\H�GLVHDVH�WKDQ�QRQ�$ERULJLQDO�SHRSOH��,Q�������WKH�5HYLHZ�RI�(\H
+HDOWK�6HUYLFHV�IRU�$ERULJLQDO�&RPPXQLWLHV�LQ�16:�IRXQG�WKDW�$ERULJLQDO�SHRSOH�SUHVHQW�WR�H\H
VSHFLDOLVWV�LQ�GLVSURSRUWLRQDWHO\�VPDOO�QXPEHUV��6RPH�RI�WKH�EDUULHUV�WR�HIIHFWLYH�H\H�FDUH�ZHUH
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LGHQWLILHG�DV�ODFN�RI�H\H�KHDOWK�DZDUHQHVV��ODFN�RI�VXSSRUW�DQG�IROORZ�XS��DQG�VRFLDO�DQG�HFRQRPLF
FRQGLWLRQV�
5HIUDFWLRQ
� 5HJLVWHUHG�RSWRPHWULVWV�DQG�RSKWKDOPRORJLVWV�XQGHUWDNH�UHIUDFWLYH�VHUYLFHV��7KHUH�DUH�����

SUDFWLVLQJ�RSWRPHWULVWV��������ZRUNLQJ� LQ� WKH� SULYDWH� VHFWRU��7KH�DYHUDJH�RSWRPHWULVW�WR�
SRSXODWLRQ�UDWLR�LV����SHU���������SRSXODWLRQ��DOWKRXJK�WKUHH�6WDWHV�KDYH�D�ORZHU�UDWLR��6RXWK
$XVWUDOLD��1RUWKHUQ�7HUULWRU\��:HVWHUQ�$XVWUDOLD��� ����RI�RSWRPHWULVWV�LQ�$XVWUDOLD�ZRUN�IURP����WR����KRXUV�SHU�ZHHN��SURYLGLQJ�DQ�DYHUDJH
QXPEHU�RI�VHUYLFHV�RI�DURXQG������SHU�\HDU�� 7KHUH� DUH� DSSUR[LPDWHO\� ���� RSKWKDOPRORJLVWV� LQ� SULYDWH� SUDFWLFH� LQ� $XVWUDOLD�� SURYLGLQJ
����PLOOLRQ�FRQVXOWDWLRQV�SHU�\HDU��7ZHQW\�ILYH�RSKWKDOPRORJLVWV�JUDGXDWH�HDFK�\HDU�� *RYHUQPHQW�IXQGHG� KRVSLWDO� H\H� FOLQLFV� DUH� VHUYLFHG� E\� RSKWKDOPRORJLVWV� DQG� VRPH
RSWRPHWULVWV�� 8QLYHUVLW\�ORFDWHG� H\H� FOLQLFV�� ZKLFK� DUH� VWDIIHG� E\� DFDGHPLF� UHJLVWHUHG
RSWRPHWULVWV��SURYLGH�FOLQLFDO�WUDLQLQJ�DQG�H[SHULHQFH�IRU�ILQDO�\HDU�RSWRPHWU\�VWXGHQWV�� 6HUYLFHV�DUH�DOVR�SURYLGHG�E\�YLVLWV�WR�SULYDWH�KRPHV�QXUVLQJ�KRPHV�KRVSLWDOV��GRPHVWLFDOO\
IRU�KRXVHERXQG�RU�EHGULGGHQ�SDWLHQWV�DQG�WKURXJK�LQVWLWXWLRQV�DQG�SULYDWH�DQG�JRYHUQPHQW�
IXQGHG�PHGLFDO�FHQWUHV�� 2Q�DYHUDJH��WKHUH�KDYH�EHHQ�DURXQG�����RSWRPHWU\�JUDGXDWHV�HDFK�\HDU�DQG�WKH�QXPEHU�RI
VWXGHQWV�FRPPHQFLQJ�WKH�FRXUVHV�KDV�UHPDLQHG�IDLUO\�FRQVWDQW��7KHUH�DUH�����FRPPHQFLQJ
VWXGHQWV�SHU���������SRSXODWLRQ��7KH�RSWRPHWU\�FRXUVH�LQ�$XVWUDOLD�LV�D�IRXU�\HDU�XQLYHUVLW\
GHJUHH�IRU�D�%DFKHORU�RI�2SWRPHWU\�

'LDJQRVWLF
� (TXLSPHQW�XVHG�LQFOXGHV�UHWLQRVFRSH��KLJK���NHUDWRPHWHU��PLG�ORZ��DQG�DXWRUHIUDFWRU��ORZ��

SKRURSWHUV�DUH�XVHG�IRU�VXEMHFWLYH�UHIUDFWLRQ�
6SHFWDFOH�FRUUHFWLRQ
� 2SWRPHWULVWV�SURYLGH�VHUYLFHV�WR�����PLOOLRQ�������SHRSOH�SHU�\HDU�DQG�����PLOOLRQ�SHRSOH�DUH

VHHQ�E\�RSKWKDOPRORJLVWV�� 7KH�SRSXODWLRQ�ZHDULQJ�VSHFWDFOHV�RU�FRQWDFW�OHQVHV�LV�DURXQG���PLOOLRQ�SHRSOH��DSSUR[LPDWHO\
������ 3UHVFULSWLRQ�VSHFWDFOHV�DUH�GLVSHQVHG�E\�RSWRPHWULVWV�DQG�RSWLFDO�GLVSHQVHUV��RSHUDWLQJ�IURP
�����ORFDWLRQV�LQ�FDSLWDO�FLWLHV�DQG�����ORFDWLRQV�HOVHZKHUH�� 7KH�DYHUDJH�FRVW�RI�VXSSO\� IRU�VSHFWDFOHV� LV�DSSUR[LPDWHO\�86������ WR�86�������7KRVH
PHPEHUV� RI� WKH� FRPPXQLW\� ZKR� TXDOLI\� IRU� JRYHUQPHQW�IXQGHG� ORZ�FRVW� VSHFWDFOH
SURJUDPPHV�PD\�SD\�EHWZHHQ�86����DQG�86������GHSHQGLQJ�RQ�WKH�6WDWH�� 6SHFWDFOH�IUDPHV�DQG�OHQVHV�DUH�VXSSOLHG�E\�ERWK�ORFDO�DQG�RYHUVHDV�FRPSDQLHV�� /RZ�FRVW�SURGXFWLRQ�IDFLOLWLHV�LQ�$XVWUDOLD�GR�H[LVW��KRZHYHU�LW�LV�RQO\�ORZ�FRVW�LQ�FRPSDULVRQ
WR�$XVWUDOLD��86����SHU�SDLU�RI�JODVVHV��DQG�LV�VWLOO�UHODWLYHO\�KLJK�FRPSDUHG�WR�RYHUVHDV�� 5HDG\�PDGH�VSHFWDFOHV�DUH�DYDLODEOH�WKURXJK�D�UDQJH�RI�UHWDLO�RXWOHWV��7KH�PDQXIDFWXUHUV�RI
WKHVH�DSSOLDQFHV�DUH�UHTXLUHG�E\�ODZ�WR�FDUU\�D�WDJ�WKDW�SXUFKDVHUV�VKRXOG�WUHDW�WKH�UHDG\�
PDGH�DV�DQ�HPHUJHQF\�UHSODFHPHQW�VSHFWDFOH��7KH�VSHFWDFOH�E\�ODZ�PXVW�FDUU\�D�SULQWHG
VWDWHPHQW�WR�WKH�HIIHFW�WKDW�WKH�SXUFKDVHU�VKRXOG�XQGHUWDNH�D�UHJXODU�H\H�H[DPLQDWLRQ�E\
HLWKHU�DQ�RSWRPHWULVW�RU�DQ�RSKWKDOPRORJLVW��7KH�UHWDLO�SULFH�UDQJHV�IURP�86����WR�86������ ������RI�H\H�H[DPLQDWLRQ�IHHV�ZHUH�SDLG�E\�0HGLFDUH�%HQHILWV�SURYLGHG�E\�WKH�*RYHUQPHQW�� 6WDWH�7HUULWRU\�ORZ�FRVW�RU�IUHH�JRYHUQPHQW�IXQGHG�H\H�FDUH�SURJUDPPHV�SURYLGH�ORZ�FRVW�RU
IUHH�H\HZHDU�IRU�ORZ�LQFRPH�HDUQHUV��7KH�DGPLQLVWUDWLRQ�DQG�JXLGHOLQHV�IRU�FRQGXFWLQJ�HDFK
SURJUDPPH�YDU\�IURP�6WDWH�WR�6WDWH��ZLWK�VRPH�SURJUDPPHV�UHTXLULQJ�D�PRGHVW�SDWLHQW�WR�SD\
FRQWULEXWLRQ��6SHFWDFOHV�DUH�SURYLGHG�WR�WKH�QHHG\�RQFH�HYHU\�WZR�\HDUV��XQOHVV�WKHUH�LV�D
UHDVRQ�VXFK�DV�ORVV�RI�RU�GDPDJH�WR�WKH�VSHFWDFOHV��RU�D�FKDQJH�LQ�UHIUDFWLRQ��,Q�16:��XS�WR
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��������DSSOLFDWLRQV�DUH�SURFHVVHG�DQQXDOO\��ZLWK�DSSUR[LPDWHO\�����EHLQJ�DSSURYHG�IRU
EHQHILWV�DW�D�WRWDO�FRVW�RI�DOPRVW�86����PLOOLRQ�SHU�DQQXP�WR�WKH�*RYHUQPHQW��7KH�'HSDUWPHQW
RI�9HWHUDQ�$IIDLUV�DOVR�SURYLGHV�JRYHUQPHQW�IXQGHG�H\H�FDUH�DQG�VSHFWDFOHV�WR�YHWHUDQV�� 3ULYDWH�LQVXUDQFH�FRPSDQLHV�UHLPEXUVH�WRZDUGV�WKH�FRVW�RI�VSHFWDFOHV�LI�WKH�FOLHQW�WDNHV�RXW
DSSURSULDWH�LQVXUDQFH�

&RQWDFW�OHQVHV
� 7KH�QXPEHU�LQ�WKH�SRSXODWLRQ�ZHDULQJ�FRQWDFW�OHQVHV�LV�DURXQG���������
� &RVW� WR� SDWLHQW� IRU� YDULRXV� FRQWDFW� OHQVHV�� � IUHTXHQW� UHSODFHPHQW� GLVSRVDEOHV� �RQH�\HDU

VXSSO\���DQ�DYHUDJH�RI�86�����SHU�\HDU��VRIW�VSKHULFDO�DQG�VRIW�WRULF��DQ�DYHUDJH�RI�86�����
SHU�SDLU��5*3��DQ�DYHUDJH�RI�86�����SHU�SDLU��7KHVH�ILJXUHV�H[FOXGH�DGGLWLRQDO�FRVWV�IRU�H\H
H[DPLQDWLRQV�DQG�OHQV�FDUH��FOHDQHU��VDOLQH��VRDNLQJ�VROXWLRQV��HWF���

5HIUDFWLYH�VXUJHU\
� 7KLV�LV�D�UHODWLYHO\�QHZ�SURFHGXUH�LQ�$XVWUDOLD�DQG�RQO\�D�VPDOO�SHUFHQWDJH�RI�WKH�SRSXODWLRQ

KDV� HOHFWHG� WR� XQGHUJR� ODVHU� VXUJHU\� WR� GDWH�� 7KH� FRVW� WR� WKH� SDWLHQW� LV� DSSUR[LPDWHO\
86�������SHU�H\H�

����� *DPELD��DQG�:HVW�$IULFD�
*DPELD�KDV�D�SRSXODWLRQ�RI�DURXQG���PLOOLRQ�SHRSOH��7KHUH�LV�D�JUHDW�GHPDQG�IRU�UHIUDFWLYH

VHUYLFHV��ZLWK�SUHVE\RSLD�DFFRXQWLQJ�IRU�����RI�WKH�GHPDQG�LQ�WKH�KRVSLWDOV�DQG���������LQ�H\H
FDPSV��P\RSLD�IRU�����LQ�WKH�KRVSLWDOV�DQG�����LQ�H\H�FDPSV��DQG�DVWLJPDWLVP�IRU������$V�LQ
PXFK�RI�$IULFD��H\H�FDUH�VHUYLFHV�DUH�FRQFHQWUDWHG�LQ�WKH�SULYDWH�VHFWRU�
5HIUDFWLRQ
� 5HIUDFWLYH�VHUYLFHV�DUH�SURYLGHG�E\�RSKWKDOPRORJLVWV��RSWLFLDQV�DQG�RSKWKDOPLF�DVVLVWDQWV�� *DPELD�KDV�WZR�GLVSHQVLQJ�RSWLFLDQV��WUDLQHG�LQ�WKH�8QLWHG�.LQJGRP���ZRUNLQJ�WKURXJK�WKH

PDLQ�KRVSLWDO�� 6HQLRU�RSKWKDOPLF�PHGLFDO�DVVLVWDQWV�DUH�WUDLQHG�LQ�UHIUDFWLRQ�DQG�SURYLGH�VXEMHFWLYH�UHIUDFWLRQ
DQG�SUHVE\RSLD�FRUUHFWLRQ�� ,Q�PRVW� RI� WKH� )UHQFK�VSHDNLQJ� FRXQWULHV� RI� $IULFD�� WKH� SURIHVVLRQ� RI� RSWRPHWULVW� LV� QRW
UHFRJQL]HG�� (YHQ� WKH� YHU\� IHZ� RSWLFLDQV� ZKR� H[LVW� DUH� QRW� DOORZHG� WR� SUHVFULEH� JODVVHV
DFFRUGLQJ� WR� WKH� ODZ�� DOWKRXJK� WKH\� GR� WKLV� LQ� SUDFWLFH�� 7KH� UDWLRQDOH� EHKLQG� WKLV� LV� WKDW
UHIUDFWLYH�VFUHHQLQJ�PXVW�LQFOXGH�RSKWKDOPLF�H[DPLQDWLRQ��5HIUDFWLRQ�LV�GRQH�LQ�IDFW�E\�QXUVHV�
EXW�LW�PXVW�EH�GRQH�XQGHU�WKH�VXSHUYLVLRQ�RI�DQ�RSKWKDOPRORJLVW�� )RU�RWKHU�SDUWV�RI�$IULFD���,Q�*KDQD��WKHUH�DUH�RYHU������WUDLQHG�RSWRPHWULVWV�DQG�WZR�WUDLQLQJ
FHQWUHV�RIIHULQJ�D�VL[�\HDU�'RFWRU�RI�2SWRPHWU\�GHJUHH��,Q�*KDQD��D�SRVWJUDGXDWH�WUDLQLQJ
SURJUDPPH�RIIHUV�%6F�JUDGXDWHV�D�WZR�\HDU�FRXUVH�LQ�RSWRPHWU\��7R�GDWH�����RSWRPHWULVWV
KDYH�EHHQ� WUDLQHG�� ,Q�/LEHULD�DQG�6LHUUD�/HRQH�� WKHUH�DUH�QR�RSWRPHWULF�VHUYLFHV�DQG�QR
WUDLQLQJ��,Q�1LJHULD��WKHUH�DUH�RYHU������WUDLQHG�RSWRPHWULVWV��ZKR�DUH�FRQFHQWUDWHG�LQ�WKH
XUEDQ�DUHDV�DQG�WKH�WHDFKLQJ�KRVSLWDOV�DQG�DUH�SULPDULO\�LQ�SULYDWH�SUDFWLFH�

'LDJQRVWLF
� 7KH�PDLQ�GLDJQRVWLF�WHVW�XVHG�LV�UHWLQRVFRS\�
6SHFWDFOH�FRUUHFWLRQ
� 6SHFWDFOH�FRUUHFWLRQ�LV�SURYLGHG�E\�WKH�RSKWKDOPRORJLVWV��RSWLFLDQV�DQG�RSKWKDOPLF�DVVLVWDQWV

WKURXJK�WKH�KRVSLWDOV�DQG�WKURXJK�RQH�RSWLFLDQ�LQ�SULYDWH�SUDFWLFH�
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� 7KH�DYHUDJH�FRVW�RI�VSHFWDFOHV�UDQJHV�IURP�86�����VXEVLGL]HG��WR�86�������SULYDWH�VHFWRU��� 6SHFWDFOHV�DUH�LPSRUWHG�IURP�WKH�8QLWHG�.LQJGRP�DQG�,QGLD�� ,Q�VRPH�DUHDV���RSWLFDO�VKRSV��KDYH�D�UDQJH�RI�UHDG\�PDGH�VSHFWDFOHV��DQG��SDWLHQWV��VLPSO\

FRPH�DQG�FKRRVH�D�SDLU��7KLV�VHUYLFH�LV�XVHG�PRVWO\�E\�WKH�SUHVE\RSHV�� $ UHYROYLQJ�FRVW�UHFRYHU\�VFKHPH�KDV�EHHQ�HVWDEOLVKHG�DW�WKH�KRVSLWDO��KRZHYHU��WKLV�GRHV
QRW�DOZD\V�ZRUN�HIILFLHQWO\��$FFHVVLQJ�WKH�PRQH\�FDQ�EH�GLIILFXOW��GHOD\LQJ�RUGHUV��([WHUQDO
VXSSRUW�LV�DOVR�SURYLGHG�E\�1*'2V��5HF\FOHG�VSHFWDFOHV�DUH�GRQDWHG�DQG�XVHG�IRU�SDWLHQWV
ZKR�FDQQRW�DIIRUG�FRUUHFWLRQ�� 7KHUH�DUH�QR�ORZ�FRVW�SURGXFWLRQ�IDFLOLWLHV�

&RQWDFW�OHQVHV
� 7KHUH�LV�QR�FRQWDFW�OHQV�VHUYLFH�
5HIUDFWLYH�VXUJHU\
� 7KHUH�LV�QR�UHIUDFWLYH�VXUJHU\�VHUYLFH�
����� 6RXWK�$IULFD

7KH�SRSXODWLRQ�RI�6RXWK�$IULFD�LV�������PLOOLRQ��2SWRPHWU\�LV�HVVHQWLDOO\�D�SULYDWH�SUDFWLFH
SURIHVVLRQ�LQ�WKH�FRXQWU\��KRZHYHU��RQO\�����RI�WKH�SRSXODWLRQ�KDV�DFFHVV�WR�PHGLFDO�LQVXUDQFH
RU�FDQ�DIIRUG�SULYDWH�FDUH��$�1DWLRQDO�3UHYHQWLRQ�RI�%OLQGQHVV�&RPPLWWHH�KDV�EHHQ�HVWDEOLVKHG�
5HIUDFWLRQ
� 5HIUDFWLRQ�LV�SHUIRUPHG�E\�RSWRPHWULVWV��RSKWKDOPRORJLVWV�DQG�RSKWKDOPLF�QXUVHV�� )RU�RSWRPHWULVWV��WUDLQLQJ�LV�FRQGXFWHG�DW�IRXU�RSWRPHWULF�LQVWLWXWLRQV�ZKLFK�RIIHU�D�IRXU�\HDU

XQGHUJUDGXDWH�SURJUDPPH��(DFK�LQVWLWXWLRQ�SURGXFHV�������JUDGXDWHV�SHU�DQQXP��7KHUH�DUH
�����RSWRPHWULVWV� LQ� WKH�FRXQWU\�EXW� RQO\� ��� LQ� WKH�SXEOLF� VHFWRU��PDLQO\� LQ� WKH�1RUWKHUQ
3URYLQFH�DQG�� LQ�D�SDUW�WLPH�FDSDFLW\�� LQ�.ZD=XOX�1DWDO��7ZR�RSWRPHWULVWV� DUH�HPSOR\HG
WKURXJK�WKH�5HG�&URVV�)O\LQJ�'RFWRUV�WR�YLVLW�RXWO\LQJ�DUHDV�DQG�FRQGXFW�RXWUHDFK�FOLQLFV�� 5HIUDFWLRQ� LV�SHUIRUPHG�E\�RSWRPHWULVWV� LQ�GLVWULFW��UHJLRQDO�DQG�SURYLQFLDO�KRVSLWDOV� LQ� WKH
1RUWKHUQ�3URYLQFH�DQG�RQ�D�VHVVLRQDO�EDVLV�LQ�.ZD=XOX�1DWDO�UHJLRQDO�KRVSLWDOV�DQG�LQ�(DVWHUQ
&DSH��$OVR��LQ�1RUWKHUQ�&DSH��D�SULYDWH�JURXS�KDV�EHHQ�FRQWUDFWHG�WR�SURYLGH�VHUYLFHV�LQ�WKH
RXWO\LQJ�DUHDV�DV�ZHOO�DV�LQ�WKH�PDLQ�FLW\�� 6HYHQ�LQVWLWXWLRQV�SURGXFH�D�WRWDO�RI����RSKWKDOPRORJ\�JUDGXDWHV�SHU�DQQXP��LQ�D�IRXU�\HDU
SRVWJUDGXDWH�SURJUDPPH��2SKWKDOPRORJLVWV�JHQHUDOO\�FRQGXFW�UHIUDFWLRQV�RQO\�LQ�VHOHFWHG
FLUFXPVWDQFHV�� IRU�H[DPSOH�SRVW�FDWDUDFW�SDWLHQWV�� ,Q� WKH�SULYDWH�VHFWRU��RSKWKDOPRORJLVWV
SHUIRUP�UHIUDFWLRQV�DQG�UHIHU�WKH�SDWLHQW�WR�DQ�RSWLFLDQ�RU�DQ�RSWRPHWULVW�� 2SKWKDOPLF�QXUVHV�DUH�WKH�PDLQVWD\�RI�SXEOLF�VHFWRU�H\H�FDUH��$�RQH�\HDU�WUDLQLQJ�SURJUDPPH
LV�DYDLODEOH�DW�(GHQGDOH�+RVSLWDO��(OLP�+RVSLWDO�DQG�6W�-RKQ
V�+RVSLWDO��7KHVH�DUH�QXUVHV
LGHQWLILHG�IRU�WUDLQLQJ�E\�WKH�UHVSHFWLYH�KHDOWK�GHSDUWPHQWV�DQG�GHSOR\HG�WR�RXWO\LQJ�KRVSLWDOV�
1XUVHV�DUH�HPSOR\HG�LQ�GLVWULFW�KRVSLWDOV�DV�ZHOO�DV�LQ�UHJLRQDO�DQG�SURYLQFLDO�KRVSLWDOV�DQG
FOLQLFV��7KH\�ZRUN�HLWKHU�ZLWK�RU�ZLWKRXW�RSKWKDOPRORJLVWV�DQG��LQ�UHIUDFWLRQ��SHUIRUP�PDLQO\
EDVLF�UHIUDFWLRQV�DQG�LVVXH�UHDG\�PDGHV�IRU�UHDGLQJ�DQG�GLVWDQFH�� 5HIUDFWLYH�VHUYLFHV�DUH�DOVR�GHOLYHUHG�E\�WKH�%XUHDX�IRU�WKH�3UHYHQWLRQ�RI�%OLQGQHVV�±�%XUHDX
WRXUV�IRU�FDWDUDFWV�WR�RXWO\LQJ�DUHDV�LQFOXGH�RSWRPHWULVWV�ZKR�SURYLGH�UHIUDFWLRQV�±�DQG�WKH�(\H
&DUH� 7UDLQ� �3KHORSKHSD�� ZKLFK� WUDYHOV� WR� UXUDO� DUHDV� DQG� LV� VWDIIHG� E\� RSWRPHWU\� DQG
GLVSHQVLQJ�VWXGHQWV�

'LDJQRVWLF
� 5HWLQRVFRS\�LV�SHUIRUPHG�E\�RSKWKDOPRORJLVWV�DQG�RSWRPHWULVWV��UDUHO\�E\�RSKWKDOPLF�QXUVHV�
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� .HUDWRPHWU\�LV�RQO\�DYDLODEOH�LQ�ODUJHU�KRVSLWDOV�DQG�LV�UDUHO\�XVHG�DV�SDUW�RI�WKH�UHIUDFWLRQ

URXWLQH�� $XWRUHIUDFWRU�LV�DYDLODEOH�LQ�D�IHZ�ODUJH�KRVSLWDOV��IRU�H[DPSOH�(GHQGDOH�
6SHFWDFOH�FRUUHFWLRQ
� 2SKWKDOPLF�QXUVHV�GLVSHQVH�UHDG\�PDGH�VSHFWDFOHV�ZLWKLQ�WKH�KRVSLWDO�VHWWLQJ��$�QDWLRQDO

WHQGHU�H[LVWV�IRU�UHDG\�PDGHV�DQG�WKHVH�DUH�DYDLODEOH�DW�KRVSLWDOV��GHSHQGLQJ�RQ�WKH�EXGJHW
RI� HDFK� KRVSLWDO� DQG� WKH� H[LVWHQFH� RI� DQ� RSKWKDOPLF� QXUVH�� 6RPH� KRVSLWDO� SDWLHQWV� DUH
UHIUDFWHG�DQG�UHIHUUHG�WR�WKH�QHDUHVW�RSWRPHWULVW�ZLWK�D�SUHVFULSWLRQ�� 'LVSHQVLQJ�DUUDQJHPHQWV�YDU\�GHSHQGLQJ�RQ�UHJLRQ��,Q�WKH�1RUWKHUQ�3URYLQFH��RSWRPHWULVWV
GLVSHQVH�WKH�VSHFWDFOHV�DQG�WKHVH�DUH�VXSSOLHG�E\�D�SULYDWH�FRPSDQ\�ZKLFK�KDV�ZRQ�WKH
WHQGHU��,Q�.ZD=XOX�1DWDO��RSKWKDOPLF�QXUVHV�SURYLGH�UHDG\�PDGHV�IRU�GLVWDQFH�DQG�QHDU��7KH
5HG�&URVV�)O\LQJ�'RFWRUV�VHUYLFH�SURYLGHV�UHDGHUV�DQG�PDGH�WR�RUGHU�VSHFWDFOHV�ZKLFK�DUH
GLVSHQVHG�E\�WKH�RSWRPHWULVWV���,Q�1RUWKHUQ�&DSH��WKH�RSWRPHWULVW�GLVSHQVHV�WKH�VSHFWDFOHV�� ,Q�JHQHUDO��WKH�RSKWKDOPLF�QXUVH�RU�RSWRPHWULVW�GRHV�WKH�GLVSHQVLQJ��2SWLFLDQV�IXQFWLRQ�ZLWKLQ
WKH�SULYDWH�VHFWRU�DQG�QRW�WKH�SXEOLF�VHFWRU�� 7KH�DYHUDJH�FRVW�RI�VSHFWDFOHV�ZLWKLQ�WKH�SXEOLF�VHFWRU�LV�IURP�86����WR�86����IRU�UHDG\�
PDGHV�±�VLQJOH�YLVLRQ�UHDGHUV�RU�GLVWDQFH�VSHFWDFOHV��DQG�IRU�PDGH�WR�RUGHU�VSHFWDFOHV��IURP
86�����WR�86�����IRU�VLQJOH�YLVLRQ��IURP�86�����WR�86�����IRU�SODVWLF�ELIRFDOV��DQG�IURP
86�����WR�86�����IRU�PHWDOV�� ,Q�WKH�SULYDWH�VHFWRU��VLQJOH�YLVLRQ�UHDGHUV�GLVWDQFH�UHDG\�PDGHV�DUH�DYDLODEOH�IRU�IURP�86���
WR�86������PDGH�WR�RUGHU�VLQJOH�YLVLRQ�DUH�IURP�86�����WR�86������SODVWLF�ELIRFDOV�DUH�IURP
86�����WR�86������DQG�PHWDOV�DUH�!86������7KHVH�SULFHV�TXRWHG�DUH�DW�WKH�ORZHU�HQG�±�WKHUHLV�JUHDW�YDULDELOLW\�LQ�SULFHV�EDVHG�RQ�TXDOLW\��HWF�� 6SHFWDFOH�IUDPHV�DQG�OHQVHV�DUH�IXOO\�LPSRUWHG�� 7KH�*DXWHQJ�0LQLVWU\�SURYLGHV�D�VXEVLG\�IRU�FKLOGUHQ��2WKHU�SURYLQFLDO�JRYHUQPHQWV�WKDW�XVHG
WR�GR�VR�KDYH�WHUPLQDWHG�WKLV�GXH�WR�WKH�ODFN�RI�IXQGV��$�5HG�&URVV�SURMHFW�VXEVLGL]HV�WKRVH
ZKR�FDQQRW�DIIRUG�VSHFWDFOHV��+RZHYHU��WKLV�VXEVLG\�LV�SURYLGHG�SHU�FDVH�DQG�LV�QRW�D�EODQNHW
VXEVLG\� IRU� LQGLJHQW� RU� SRRU� SDWLHQWV�� 7KHUH� LV� QR� UHYROYLQJ� IXQG� IRU� VSHFWDFOHV�� /LRQV
,QWHUQDWLRQDO�SURYLGHV�UHF\FOHG�JODVVHV�IRU�LQGLJHQW�SDWLHQWV��KRZHYHU��WKLV�SURJUDPPH�LV�QRW
ZLGHO\�XVHG�� 7KHUH�DUH�QR�ORZ�FRVW�SURGXFWLRQ�IDFLOLWLHV�LQ�6RXWK�$IULFD��EXW�ODERXU�FRVWV�LQ�6RXWK�$IULFD
PDNH�LPSRUWLQJ�D�PRUH�DWWUDFWLYH�RSWLRQ��$�SUHYLRXV�DWWHPSW�WR�PDQXIDFWXUH�ORZ�FRVW�VSHFWDFOH
IUDPHV�IDLOHG��+RZHYHU��LW�PXVW�EH�QRWHG�WKDW�WKH�PDUN�XS�LQ�VSHFWDFOHV�LV�YHU\�KLJK��DQG�WKHUH
PD\�EH�VFRSH�IRU�GLVWULEXWLRQ�RI�LPSRUWHG�VSHFWDFOHV�PRUH�FKHDSO\�

&RQWDFW�OHQVHV
� 3DWLHQWV�IURP�KRVSLWDOV�DUH�UHIHUUHG�WR�SULYDWH�RSWRPHWULVWV��ZKR�GLVSHQVH�WKH�OHQVHV��7KH

DYHUDJH�FRVW�LV�IURP�86�����WR�86������IRU�ULJLG�OHQVHV�DQG�IURP�86�����WR�86������SHU
DQQXP�IRU�VRIW�OHQVHV�

5HIUDFWLYH�VXUJHU\
� 5HIUDFWLYH�VXUJHU\�LV�DYDLODEOH�RQO\�WKURXJK�WKH�SULYDWH�VHFWRU��LQ�DOO�RI�WKH�ODUJHU�FLWLHV��7KH

QXPEHU�RI�UHIUDFWLYH�VXUJHU\�SURFHGXUHV�DV�ZHOO�DV�WKH�QXPEHU�RI�VLWHV�SHUIRUPLQJ�UHIUDFWLYH
VXUJHU\�DUH�LQFUHDVLQJ��7KH�DYHUDJH�FRVW�SHU�H\H�LV�86������

3UHVE\RSLD
� &KDLQ�VWRUHV�VHOO�UHDGLQJ�JODVVHV��XVXDOO\�RI�D�YHU\�SRRU�TXDOLW\��ZKLFK�UDQJH�IURP�86����WR

86�����
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��� 7KH� UROH� RI� QRQJRYHUQPHQWDO� GHYHORSPHQW� RUJDQL]DWLRQV� LQ� WKH� SURYLVLRQ� RI

UHIUDFWLYH�VHUYLFHV
����� +HOHQ�.HOOHU�:RUOGZLGH
$LP

+HOHQ�.HOOHU�:RUOGZLGH��DQ����\HDU�ROG�8QLWHG�6WDWHV�QRQ�SURILW�RUJDQL]DWLRQ��LV�GHGLFDWHG
WR�HOLPLQDWLQJ�SUHYHQWDEOH�EOLQGQHVV�
&XUUHQW�DFWLYLWLHV

7KH�&KLOG6LJKW��PRGHO�ZDV�GHYHORSHG�LQ�%UD]LO�LQ�������7KH�VXFFHVV�RI�WKH�SURJUDPPH
OHG�WR�LWV�LPSOHPHQWDWLRQ�LQ�WKH�8QLWHG�6WDWHV��0H[LFR��0RURFFR�DQG�3KLOLSSLQHV�
� 8QLWHG�6WDWHV

7KH�PLVVLRQ�RI�&KLOG6LJKW��LV�WR�LPSURYH�WKH�YLVLRQ�DQG�HGXFDWLRQDO�SHUIRUPDQFH�RI�MXQLRU
KLJK�VFKRRO�VWXGHQWV�OLYLQJ�LQ�XUEDQ�DQG�UXUDO�SRYHUW\��&KLOG6LJKW��LV�D�XQLTXH��VFKRRO�EDVHG
SURJUDPPH�WKDW�SURYLGHV�YLVLRQ�VFUHHQLQJ�DQG�SUHVFULSWLRQ�H\HJODVVHV��ZKHQ�QHHGHG��WR�VWXGHQWV
DJHG�������\HDUV��DW�QR�FRVW��&KLOG6LJKW��ZDV�LQLWLDWHG�LQ�1HZ�<RUN�&LW\�LQ������DV�D�VPDOO�SLORW
SURMHFW�LQ�FRRSHUDWLRQ�ZLWK�&ROXPELD�VFKRRO�EDVHG�KHDOWK�FOLQLFV��7KLV�SURMHFW�GHWHUPLQHG�WKDW�LQ
D JLYHQ� SRSXODWLRQ� �DJHV� ������� XS� WR� ���� RI� DGROHVFHQWV� ZLOO� IDLO� VWDQGDUG� YLVXDO� DFXLW\
VFUHHQLQJ�

$W�WKH�LQYLWDWLRQ�RI�ORFDO�VFKRRO�GLVWULFWV��FRPPXQLWLHV�DQG�IXQGHUV��&KLOG6LJKW��EULQJV�DQ
HIILFLHQW�DQG�FRVW�HIIHFWLYH�SURJUDPPH�WR�VFKRROV��7KH�SURJUDPPH¶V�KHDGTXDUWHUV�VWDII�SURYLGHV
WHFKQLFDO� DVVLVWDQFH� LQ� WKH� DUHDV� RI� WUDLQLQJ�� SURJUDPPH� PDQDJHPHQW�� FRQWLQXRXV� TXDOLW\
LPSURYHPHQW��LQYHQWRU\�PDQDJHPHQW�DQG�FHUWLILFDWLRQ�RI�EHVW�SUDFWLFHV��&KLOG6LJKW��KDV�WUDLQHG
���FRPPXQLW\�EDVHG�ZRUNHUV�� ��� ORFDO� RSWRPHWULVWV�� ��� RSKWKDOPRORJLVWV�� WZR�RSWLFLDQV� DQG
���SURMHFW� FRRUGLQDWRUV�� KXQGUHGV�RI� VFKRRO� QXUVHV� DQG� WHDFKHUV� DQG�PHPEHUV� RI� ILYH� ORFDO
&KLOG6LJKW��&RPPXQLW\�%RDUGV��&&%V��

'XH�WR�HFRQRPLHV�RI�VFDOH��WKH�LQLWLDO�SLORW�FRVWV�GHFUHDVH�DV�WKH�SURJUDPPH�VHUYHV�PRUH
VWXGHQWV��,Q������������WKH�1HZ�<RUN�&LW\�SURJUDPPH�H[SDQGHG�GUDPDWLFDOO\�DQG�GHYHORSHG�WKH
PD[LPXP� PRGHO� WR� PHHW� WKH� QHHGV� RI� ODUJH� VFKRRO� SRSXODWLRQV�� 7KLV� PRGHO� HQDEOHG� WKH
SURJUDPPH�WR�VHUYH�RYHU��������VWXGHQWV�LQ�RQH�\HDU�

Pilot Maximum
5000 students screened

1250 provided with spectacles
Cost per child screened – US$ 10

Cost per child with spectacles – US$ 38

20 000 students screened
5000 provided with spectacles

Cost per child screened – US$ 9
Cost per child with spectacles – US$ 19

$V�RI����-XQH�������&KLOG6LJKW��KDV�ZRUNHG�LQ�����VFKRROV��VFUHHQHG���������VWXGHQWV
DQG�GLVWULEXWHG� �������SDLUV� RI� SUHVFULSWLRQ� H\HJODVVHV��&KLOG6LJKW�� KDV� GHPRQVWUDWHG� WKDW
SURYLGLQJ�D�SDLU�RI�EUDQG�QHZ��SUHVFULSWLRQ�H\HJODVVHV�ZLOO�LQFUHDVH�WKH�RSSRUWXQLW\�IRU�FKLOGUHQ
WR�OHDUQ��$Q�LPSRUWDQW�SDUW�RI�WKH�SURJUDPPH�LV�WKDW�FKLOGUHQ�DUH�VXSSOLHG�ZLWK�VSHFWDFOHV�RQ�WKH
VSRW�� DV� UHIHUUDO� RU� YRXFKHUV� IRU� VSHFWDFOHV� DUH� JHQHUDOO\� XQVXFFHVVIXO�� $OVR�� WLPH� LV� VSHQW
HQFRXUDJLQJ�DQG�WHDFKLQJ�WKH�FKLOGUHQ�DERXW�WKHLU�QHZ�VSHFWDFOHV��UHVXOWLQJ�LQ�D�UHWHQWLRQ�UDWH�RI
����
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,Q�1HZDUN������RI�VWXGHQWV�SDUWLFLSDWH�PRUH�LQ�FODVV��LQ�%DOWLPRUH������RI�VWXGHQWV�VWDWH

WKHLU�H\HJODVVHV�KHOS�WKHP�WR�VHH�EHWWHU��LQ�/RV�$QJHOHV������RI�VWXGHQWV�SDUWLFLSDWH�PRUH�LQ
FODVV��DQG�LQ�&OHYHODQG������RI�VWXGHQWV�VWLOO�KDYH�WKHLU�H\HJODVVHV�DIWHU�VL[�PRQWKV�

7DEOH����86�&KLOGVLJKW�������������DJHV�������DQG������RI�86�SRYHUW\�
Site Years Screened Received

spectacles
Notes

New York 5  47 286 9 223 (20%) Maximum model
New Jersey 4  28 664 5 157 (18%) Maximum model
Maryland 3  29 157 3 718 (13%) Parental permission

required
Ohio 0    4 676    551 (12%) Pilot programme
California 1  22 024 2 396 (11%) Parental permission

required
Total 131 807 21 045 (16%)

� %UD]LO
7KH� SLORW� SURJUDPPH�3URMHWR� &ULDQoD� GH� 6DXGH� 2FXODU� ODXQFKHG� LQ� ������ SURYLGHV

VSHFWDFOHV�WR�FKLOGUHQ�LQ�QHHG��5HILQHPHQWV�LQ�WKH�SURJUDPPH�QRZ�LQFOXGH�WKH�FRPSOHPHQWDU\
VHUYLFHV�RI�HGXFDWLRQ�DERXW�YLWDPLQ�$��SHUVRQDO�K\JLHQH��GRPHVWLF�YLROHQFH�DQG�WKH�FDUH�RI�WKH
KRXVHKROG�ZDWHU�VXSSO\�

7DEOH����3URMHWR�&ULDQoD�GH�6DXGH�2FXODU������������DJHV������
City Examination

s
Spectacles

Other
pathologies Surgeries

Children
served

Iguaba   199   99   11  n.a.   2 500
Araras   317 130   22 106   3 600
Cruz Alta   491 177   39 126   9 000
Jatai   664 348   44 256 12 000
Total 1671 754 116 488 27 100

� 0H[LFR
9LVLRQ�HQ�OD�1LxH]�VWDUWHG�LQ������ZLWK�SULYDWH�DQG�86$,'�IXQGLQJ�IRU�DFWLYLWLHV�LQ�WKH�6WDWH

RI� &KLKXDKXD�� 7KH� SURJUDPPH� SURYLGHV� YLVLRQ� VFUHHQLQJ� DQG�� ZKHQ� QHHGHG�� EUDQG�QHZ
SUHVFULSWLRQ�VSHFWDFOHV�WR�VWXGHQWV�ZKR�FDQQRW�DIIRUG�WKHP��5HWHQWLRQ�UDWH�LV�PRUH�WKDQ�����
3DUWQHUV�LQFOXGH�WZR�0H[LFDQ�KHDOWK�DQG�VRFLDO�VHUYLFH�DJHQFLHV��,QVWLWXWR�SDUD�ORV�&KLKXDKHQVHV
GH�6DOXG� ,&+,6$/�DQG�'HVDUROOR�,QIDQWLO�\�)DPLOLD�',)�

7KH�SURJUDPPH�KDV�QRZ�EHHQ�WXUQHG�RYHU�WR�WKH�0H[LFDQ�*RYHUQPHQW¶V�SURJUDPPH�9HU
%LHQ�3DUD�$SUHQGHU�0HMRU��7KH�LPSDFW�RQ�VWXGHQWV�KDV�EHHQ�VR�VXEVWDQWLDO�LQ�0H[LFR�WKDW�WKH
*RYHUQRU�RI�&KLKXDKXD�KDV�PDGH�D�FRPPLWPHQW�WR�VXVWDLQ�WKH�SURJUDPPH�ILQDQFLDOO\�WKURXJK
JRYHUQPHQW�IXQGV�

7DEOH����9LVLRQ�HQ�/D�1LxH]������������DJHV�������DQG�VRFLDO�ZRUNHU�WHVWV�LQFRPH�QHHG�

City Screenin
g

Passed
screening

Failed
screenin

g

Examined
with

retinoscope

Referred
to

hospital
Received

spectacle
s
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State of
Chihuahua 124 786 102 349 19 566 17 914 450

4113
(11.3%)

����� 6LJKW�6DYHUV�,QWHUQDWLRQDO
$LP

6LJKW�6DYHUV� ,QWHUQDWLRQDO� �66,��KDV� LGHQWLILHG� WKH� SURYLVLRQ�RI� JRRG�TXDOLW\� UHIUDFWLRQ
VHUYLFHV�DV�D�NH\�HOHPHQW�RI�LWV��&RPSUHKHQVLYH�(\H�6HUYLFHV���&(6��PRGHO��7KLV�PRGHO��ZKLFK
WDUJHWV�D�GHILQHG�SRSXODWLRQ��HPEUDFHV�WKH�FRQFHSW�RI�DQ�LQWHJUDWHG�DSSURDFK�WR�HVWDEOLVKLQJ�D
VHUYLFH�QHWZRUN�WKDW�FRYHUV�DOO�DVSHFWV�RI�H\H�FDUH�IURP�SUHYHQWLRQ��WUHDWPHQW�DQG�UHVWRUDWLRQ�
WKURXJK�WR�UHKDELOLWDWLRQ�DQG�HGXFDWLRQ�RI�SHRSOH�ZKR�DUH�LUUHYHUVLEO\�EOLQG�RU�YLVXDOO\�LPSDLUHG�
&XUUHQW�DFWLYLWLHV

$OWKRXJK�LW�LV�66,¶V�LQWHQWLRQ�WR�VXSSRUW�DQ�DOO�LQFOXVLYH�VHUYLFH�IRU�WKRVH�ZLWK�UHIUDFWLYH
HUURUV��IRU�SURJUDPPH�SXUSRVHV�LWV�FXUUHQW�SROLF\�RQ�WKH�SURYLVLRQ�RI�UHIUDFWLRQ�VHUYLFHV�LGHQWLILHV
WKUHH�PDLQ�WDUJHW�JURXSV�

� &KLOGUHQ� 3UHVE\RSLD� $SKDNLD
Service

level
Identification

method
Diagnostic
equipment Action Personnel

� Children (5 to 15 years old)
Primary Community/school

screening
Vision chart,
pinhole

Referral PHC workers,
schoolteachers

Secondary Referral, OPD,
community
screening

+ Trial set &
frame,
retinoscope

Prescription
glasses
(spherical)

Refractionists,
ophthalmic
paramedic

Tertiary Referral, OPD + Streak
retinoscope,
lensometer

Prescription
glasses
(cylindrical)

Optometrists,
opticians
ophthalmologists,
etc.

� Presbyopia (over 40 years)
Primary Community

screening
Vision chart,
pinhole

Referral PHC workers,
community social
workers

Secondary Referral, OPD,
community
screening

+ Trial set &
frame

Prescription
glasses
(spherical)

Refractionist,
ophthalmic
paramedic

� $SKDNLD
$OWKRXJK�66,� LQFUHDVLQJO\�VXSSRUWV�H[WUDFDSVXODU�FDWDUDFW�H[WUDFWLRQ��(&&(��ZLWK� ,2/

LPSODQW��WKHUH�DUH�RFFDVLRQV�ZKHQ�LQWUDFDSVXODU�FDWDUDFW�H[WUDFWLRQ��,&&(��ZLWK�DSKDNLF�FRUUHFWLRQ
LV�WKH�SUHIHUUHG�RSWLRQ��,Q�WKHVH�FDVHV��66,�VHHNV�WR�SURYLGH�D�IROORZ�XS�VHUYLFH�WKDW�HQVXUHV�EHVW
SRVVLEOH�UHIUDFWLYH�FRUUHFWLRQ�
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:KHQ�LQWHJUDWLQJ�UHIUDFWLRQ�VHUYLFHV�LQWR�D�&(6�SURJUDPPH��66,¶V�VWUDWHJ\�VHHNV�WR�DGGUHVV

WKH�IROORZLQJ�NH\�IDFWRUV�
� $ZDUHQHVV��7KH�QHHG�IRU�UHIUDFWLRQ�VHUYLFHV�LV�YHU\�RIWHQ�IDU�JUHDWHU�WKDQ�WKH�GHPDQG��VLPSO\

EHFDXVH� SHRSOH� DUH� HLWKHU� XQDZDUH� WKDW� WKH\� KDYH� D� VLJKW� SUREOHP� RU�� LI� D� SUREOHP� LV
UHFRJQL]HG�� WKH\�DUH�XQDZDUH� WKDW�DQ\WKLQJ�FDQ�EH�GRQH�DERXW� LW��5DLVLQJ�DZDUHQHVV�DW
FRPPXQLW\�OHYHO�LV�DQ�HVVHQWLDO�VWUDWHJ\�WR�EULQJLQJ�GHPDQG�LQ�OLQH�ZLWK�QHHG��66,�EHOLHYHV
WKDW�WKLV�FDQ�EH�PRVW�HIIHFWLYHO\�DFKLHYHG�WKURXJK�EDVLF�SULPDU\�H\H�FDUH�WUDLQLQJ�RI�SULPDU\
KHDOWK�FDUH�ZRUNHUV��FRPPXQLW\�ZRUNHUV��VFKRROWHDFKHUV��HWF���ZKLFK�LQFOXGHV�WKH�VNLOOV�RI
VLPSOH�YLVLRQ�WHVWLQJ�XVLQJ�DQ�(�RU�&�FKDUW�DQG�SLQKROH�� $YDLODELOLW\��5DLVLQJ�DZDUHQHVV�RI�WKH�QHHG�ZLOO�LQHYLWDEO\�UDLVH�WKH�GHPDQG�IRU�VHUYLFH��,W�LV
WKHUHIRUH�FULWLFDO�WR�WKH�SURJUDPPH¶V�HIIHFWLYHQHVV�DQG�FUHGLELOLW\�WKDW�LW�KDYH�WKH�FDSDFLW\�WR
GHDO� ZLWK� WKH� FDVHV� WKDW� DUH� UHIHUUHG� XS� IURP� WKH� SULPDU\� OHYHO�� 7KH� HVWDEOLVKPHQW� RI� D
VHFRQGDU\�OHYHO�VHUYLFH��ZKLFK�KDV�WKH�FDSDFLW\�WR�WHVW�DQG�SUHVFULEH�UHIUDFWLYH�FRUUHFWLRQ
DFFXUDWHO\��LV�HVVHQWLDO��7KLV�UHTXLUHV�WKH�SUHVHQFH�RI�DW�OHDVW�DQ�RSKWKDOPLF�SDUDPHGLF�ZKR
LV� WUDLQHG� LQ� WKH� WHFKQLTXHV� RI� VLPSOH� VSKHULFDO� UHIUDFWLRQ� DQG� HTXLSSHG� ZLWK� D� WULDO� VHW�
$OWKRXJK�WKLV�VKRXOG�VHUYLFH�DW� OHDVW�����RI�UHIUDFWLRQ�FDVHV�� WKHUH�ZLOO�EH�D�QHHG�IRU�DQ
RSKWKDOPRORJLVW�WR�KDQGOH�WKH�PRUH�FRPSOH[�UHIHUUDOV�� $FFHVVLELOLW\�� ,QDFFHVVLELOLW\� LV�RQH�RI� WKH�PDMRU�EDUULHUV� WR� VHUYLFH� XSWDNH�� ,W� LV� WKHUHIRUH
LPSRUWDQW�WR�HQVXUH�WKDW�UHIUDFWLRQ�EHFRPHV�DQ�LQWHJUDO�VHUYLFH�FRPSRQHQW�RI�FRPPXQLW\�H\H
FDUH�VFUHHQLQJ�SURJUDPPHV��,Q�DUHDV�WKDW�DUH�HLWKHU�UHPRWH�RU�ZKHUH�WUDQVSRUW�LV�GLIILFXOW�
WKHVH�SURJUDPPHV�ZLOO�QHHG�WR�SURYLGH�PRUH�WKDQ�MXVW�LGHQWLILFDWLRQ�DQG�UHIHUUDO��DV�WKH�FRVW
RI�KDYLQJ�WR�WUDYHO�WR�D�UHIHUUDO�FHQWUH�PD\�PLWLJDWH�DJDLQVW�SDWLHQWV�WDNLQJ�XS�WKH�VHUYLFH��,Q
WKHVH�FLUFXPVWDQFHV��WKH�RUJDQL]HUV�RI�FRPPXQLW\�VFUHHQLQJ�FDPSV�VKRXOG�FDUU\�D�VWRFN�RI
RSWLFDO�VSHFWDFOHV�IRU�SXUFKDVH��WR�VDYH�SDWLHQWV�WKH�DGGLWLRQDO�H[SHQVH�RI�XQQHFHVVDU\�WUDYHO�� $IIRUGDELOLW\�� 7KH� FRVW� RI� RSWLFDO� JODVVHV� LV� RIWHQ� D� PDMRU� SURKLELWLYH� IDFWRU� LQ� SHRSOH
V
DFFHVVLQJ�UHIUDFWLRQ�VHUYLFHV�DQG� LW� LV� WKHUHIRUH�HVVHQWLDO� WKDW� WKH�VHUYLFH�PDNH�DYDLODEOH
SUHVFULSWLRQ�VSHFWDFOHV�DW�DQ�DIIRUGDEOH�FRVW��7KHVH�PLJKW�EH�VRXUFHG�IURP�D�ORFDO�PDUNHW�RU
SURGXFHG�ORFDOO\�E\�D�ORZ�FRVW�RSWLFDO�ZRUNVKRS��$OWHUQDWLYHO\��WKH\�PD\�EH�LPSRUWHG��(YHQ
LI�WKH�VSHFWDFOHV�DUH�RIIHUHG�DW�ORZ�FRVW��LW�LV�VWLOO�YHU\�XQOLNHO\�WKDW�WKH\�ZLOO�EH�DIIRUGDEOH�WR�DOO
DQG�LW�PD\�EH�QHFHVVDU\�WR�LQWURGXFH�D�FURVV�SULFLQJ�SROLF\�ZKHUHE\��LQ�D�JLYHQ�SURGXFW�UDQJH�
WKH�FRVW�RI�VRPH�VSHFWDFOHV�LV�VXEVLGL]HG�E\�WKH�SURILWV�JDLQHG�RQ�RWKHUV�

����� &KULVWRIIHO�%OLQGHQPLVVLRQ
$LP

7R� UHGXFH�YLVXDO� ORVV� IURP� UHIUDFWLYH�HUURUV� LQ�XQGHUVHUYHG�FRPPXQLWLHV�RI� WKH�ZRUOG
WKURXJK�WKH�SURYLVLRQ�RI�DIIRUGDEOH�VSHFWDFOHV�
&XUUHQW�DFWLYLWLHV
� 6XSSRUW�DQG�SURYLVLRQ�RI�HTXLSPHQW�WR�RSWLFDO�ZRUNVKRSV�ZKLFK�PDQXIDFWXUH��VXUIDFH�DQG�RU

HGJH��DQG�GLVSHQVH�VSHFWDFOHV�� 3URYLVLRQ�RI�OHQVHV��IUDPHV��UHDG\�PDGH�VSHFWDFOHV�DQG�ORZ�YLVLRQ�GHYLFHV�� 7UDLQLQJ�FRXUVHV�IRU�RSKWKDOPRORJLVWV�DQG�RSKWKDOPLF�DVVLVWDQWV�WHFKQLFLDQV�DQG�QXUVHV�LQ
UHIUDFWLRQ�� 3URGXFWLRQ�RI�PDQXDOV�
± VXUIDFLQJ�ZRUNVKRSV
± HGJLQJ�ZRUNVKRSV
± UHIUDFWLRQ
± ORZ�YLVLRQ�VHUYLFHV� 3HUVRQQHO�IRU�WKH�GHYHORSPHQW�RI�WUDLQLQJ�FRXUVHV�DQG�VHUYLFH�SURYLVLRQ�IRU�UHIUDFWLYH�HUURUV
DQG�ORZ�YLVLRQ�
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� ����SDUWQHU�SURMHFWV�LQ����FRXQWULHV�SURYLGLQJ�RSWLFDO�VHUYLFHV�� ���RSWLFDO�ZRUNVKRSV�LQ����FRXQWULHV�ZLWK����RSWLFDO�WHFKQLFLDQV�� ��������VSHFWDFOHV�ZHUH�PDGH�� ����QDWLRQDO�SHUVRQQHO�SHUIRUPLQJ�UHIUDFWLRQ�� ��������VSHFWDFOHV�ZHUH�GLVSHQVHG�� �����PLOOLRQ�(852�ZHUH�VSHQW�RQ�RSWLFDO�HTXLSPHQW�DQG�VXSSOLHV�
)XWXUH�SULRULWLHV
� 7R�HPSKDVL]H�LGHQWLILFDWLRQ�DQG�WUHDWPHQW�RI�VFKRRO�DJH�FKLOGUHQ�ZLWK��VLJQLILFDQW�UHIUDFWLYH

HUURUV���,W�LV�SODQQHG�WKDW�WKLV�FDQ�EH�LQFRUSRUDWHG�LQWR�D�VFKRRO�KHDOWK�HGXFDWLRQ�SURJUDPPH
DERXW�9LVLRQ������� 7R�XVH�WKH�SURYLVLRQ�RI�UHDGLQJ�VSHFWDFOHV�LQ�SHRSOH�RYHU����\HDUV�DV�D�PHDQV�RI�LGHQWLI\LQJ
SDWLHQWV�ZLWK�YLVXDO�ORVV�GXH�WR�FDWDUDFW�DQG�JODXFRPD�� 7R�SURPRWH�ORZ�YLVLRQ�VHUYLFHV�IRU�FKLOGUHQ�ZLWK�OHVV�WKDQ������FRUUHFWHG�ELODWHUDO�YLVLRQ�� 7R�SURYLGH�JRRG�VSKHULFDO�FRUUHFWLRQ�IRU�SRVW�FDWDUDFW�SDWLHQWV�

����� ,QWHUQDWLRQDO�&HQWUH�IRU�(\HFDUH�(GXFDWLRQ
$LP

,&((¶V�SULPDU\�DLP�LV�WR�KHOS�HOLPLQDWH�UHIUDFWLYH�EOLQGQHVV�DQG�LPSDLUHG�YLVLRQ�LQ�FRXQWULHV
DQG�DUHDV�LQ�QHHG��7KLV�LV�EHLQJ�DFKLHYHG�WKURXJK�WKH�GHYHORSPHQW�RI�VHOI�VXVWDLQLQJ�V\VWHPV�IRU
WKH�GHOLYHU\�RI�TXDOLW\�DQG�DIIRUGDEOH�H\H�FDUH�LQFOXGLQJ�
� VXSSO\LQJ�WHDFKHUV��PDWHULDOV�DQG�FRXUVHV�IRU�WKH�WUDLQLQJ�RI�

± WKH�WHDFKHUV�RI��UHIUDFWLRQLVWV��
± �UHIUDFWLRQLVWV��� V\VWHPV�WR�PDNH�DYDLODEOH�DQG�GHOLYHU�UDSLGO\�JRRG�TXDOLW\��DIIRUGDEOH�VSHFWDFOHV�IRU�DOO�WKRVH
LQ�QHHG��SDUWLFXODUO\�FKLOGUHQ�� OLDLVLQJ�ZLWK�H\H�FDUH�SURIHVVLRQDOV��1*'2V��JRYHUQPHQWV��LQVWLWXWLRQV�DQG�LQGXVWU\�WR�LQFUHDVH
UHIUDFWLYH�DQG�RWKHU�SULPDU\�H\H�FDUH�VHUYLFHV�WR�WKRVH�LQ�QHHG�

&XUUHQW�DFWLYLWLHV
� +XPDQ�UHVRXUFHV

7KH�PRVW� LPSRUWDQW� RI� KXPDQ� UHVRXUFHV� FRQFHUQHG� ZLWK� HOLPLQDWLQJ� UHIUDFWLYH� YLVXDO
LPSDLUPHQW� DUH� UHIUDFWLRQLVWV�� ,&((� KDV� VRXJKW� WR� DYRLG� LVVXHV� VXFK� DV� GHPDUFDWLRQ� RI
SURIHVVLRQDO�UHVSRQVLELOLWLHV�E\�VLPSO\�WHDFKLQJ�WKH�VNLOOV�DQG�NQRZOHGJH�QHHGHG�WR�WKRVH�ZKR�DUH
DYDLODEOH� WR�FDUU\�RXW� UHIUDFWLYH�FDUH� LQ�DUHDV� RI�QHHG�� LQ� FRRSHUDWLRQ�ZLWK� UHOHYDQW�1*'2V�
LQVWLWXWLRQV�RU�JRYHUQPHQW�GHSDUWPHQWV��)RU�H[DPSOH��LQ�PRVW�RI�$IULFD��,&((�LV�SURYLGLQJ�WUDLQLQJ
RI�ORFDO�SULPDU\�H\H�FDUH�ZRUNHUV�VXFK�DV�RSKWKDOPLF�DVVLVWDQWV�DQG�QXUVHV�WR�SURYLGH�UHIUDFWLYH
VHUYLFHV��:KLOH�LQ�RWKHU�FRXQWULHV��IRU�H[DPSOH�7DQ]DQLD���D�ZLGHVSUHDG�RSWRPHWULF�LQIUDVWUXFWXUH
H[LVWV�DQG�UHVRXUFHV�DUH�EHWWHU�VSHQW�LQ�DVVLVWLQJ�WKH�GHYHORSPHQW�RI�WKH�(\H�+RVSLWDO¶V�6FKRRO
RI�2SWRPHWU\�

7KXV� ,&((�SURYLGHV� WUDLQLQJ�RI� ORFDO� SULPDU\� H\H�FDUH� SHUVRQQHO� VXFK�DV� RSKWKDOPLF
DVVLVWDQWV�DQG�QXUVHV�WR�SURYLGH�UHIUDFWLYH�VHUYLFHV�DQG��WUDLQ�WKH�WUDLQHU��SURJUDPPHV�WR�SURYLGH
WKH�HGXFDWRUV�RI�IXWXUH�H\H�FDUH�SHUVRQQHO�

,&((�KDV�LQLWLDWHG�UHIUDFWLRQ�WUDLQLQJ�SURJUDPPHV�IRU�RSKWKDOPLF�WHFKQLFLDQV��DVVLVWDQW
QXUVHV� DQG� WKHLU� WHDFKHUV� LQ� $IULFD� �0DODZL�� 6RXWK� $IULFD�� %RWVZDQD�� 7DQ]DQLD�� 6ZD]LODQG�
1DPLELD�� =LPEDEZH� DQG� .HQ\D�� DQG� $VLD� �,QGLD� DQG� &KLQD��� ,&((� LV� DOVR� DVVLVWLQJ� LQ� WKH
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GHYHORSPHQW�RI�RSWRPHWU\�VFKRROV�LQ�$IULFD��7DQ]DQLD�DQG�*KDQD��DQG�$VLD��,QGLD�DQG�7KDLODQG�
DQG�RSKWKDOPRORJ\�WUDLQLQJ�SURJUDPPHV�LQ�,QGLD�DQG�&KLQD�
� 6HUYLFH�GHOLYHU\

,Q� WKH�:HVWHUQ�3DFLILF�� ,&((�ERWK� SURYLGHV� VHUYLFHV� WR� WKRVH� LQ� QHHG�DQG� WUDLQV� NH\
SHUVRQQHO�� )RU� H[DPSOH�� ,&((� KDV� DSSRLQWHG� FRPPXQLW\� RSWRPHWULVWV� WR� ZRUN� ZLWK
RSKWKDOPRORJLFDO�FROOHDJXHV�LQ�WKH�1RUWKHUQ�7HUULWRU\�RI�$XVWUDOLD�DQG�(DVW�7LPRU��DQG�LQ�1HZ
6RXWK�:DOHV�LQ�$XVWUDOLD�RQ�LPSURYLQJ�H\H�FDUH�VHUYLFHV�WKURXJK�WKH�$ERULJLQDO�0HGLFDO�6HUYLFH�
7ZR�RSWRPHWULF� DFDGHPLFV� DQG�SURMHFW� WHDPV� DUH� ZRUNLQJ� LQ� DVVRFLDWLRQ�ZLWK� FROOHDJXHV� LQ
RSKWKDOPRORJ\�DW�WKH�3ULQFH�RI�:DOHV�+RVSLWDO�LQ�6\GQH\�WR�GHYHORS�H\H�FDUH�FOLQLFV�DW�VHYHQ
$ERULJLQDO�0HGLFDO�6HUYLFH�FHQWUHV�LQ�1HZ�6RXWK�:DOHV�DQG�WUDLQLQJ�SURJUDPPHV�IRU�$ERULJLQDO
H\H�KHDOWK�FRRUGLQDWRUV��,&((�LV�DOVR�VWDUWLQJ�LQGLJHQRXV�FKLOGUHQ�VFUHHQLQJ�SURJUDPPHV�LQ�1HZ
6RXWK�:DOHV��WKH�1RUWKHUQ�7HUULWRU\�DQG�(DVW�7LPRU�DQG�LV�GHYHORSLQJ�D�SURJUDPPH�WR�GHYHORS
VXVWDLQDEOH�H\H�FDUH�VHUYLFHV�LQ�(DVW�7LPRU��LQFOXGLQJ�WKH�HGXFDWLRQ�RI�WHDFKHUV�DQG�QXUVHV�
� 6SHFWDFOHV

:KLOH�VSHFWDFOHV�PD\�EH�UHDGLO\�DYDLODEOH�LQ�XUEDQ�DUHDV��WKH�V\VWHP�PXVW�HQVXUH�WKDW
WKH\�DUH�DOVR�DYDLODEOH�IRU�SDWLHQWV�OLYLQJ�LQ�UXUDO�DQG�UHPRWH�DUHDV��,&((�LV�FXUUHQWO\�UHYLHZLQJ
PRGHOV�DQG�V\VWHPV�IRU�VSHFWDFOH�VXSSO\�DQG�GLVWULEXWLRQ��ZKLFK�ZRXOG�GHOLYHU�ORZ�FRVW�VSHFWDFOHV
WR�FRPPXQLWLHV�DQG�SURYLGH�SURILWV�WR�EH�XVHG�IRU�HGXFDWLRQ�DQG�VXSSO\�WR�WKRVH�LQ�QHHG��9DULRXV
GHOLYHU\�PRGHOV�KDYH�DOUHDG\�EHHQ�GHYLVHG�IRU�WKH�GHOLYHU\�RI�H\H�FDUH�DQG�YLVLRQ�FRUUHFWLRQ�
LQFOXGLQJ�D��IUDQFKLVH��PRGHO��7KH�IUDQFKLVH�JXLGHOLQHV�FRXOG�LQFOXGH�WKH�VWDQGDUG�RI�FDUH��WKH
PLQLPXP�QXPEHU�RI�H\H�H[DPLQDWLRQV� WR�EH�SURYLGHG� LQ�VFKRROV�DQG�YLOODJHV��JXLGHOLQHV� IRU
VHUYLFH�WR�YDULRXV�FRPPXQLWLHV�DQG�WKH�SURILWDELOLW\�RI�VDOH�RI�ORZ�FRVW�VSHFWDFOHV�

,&((� LV� FXUUHQWO\� SURYLGLQJ� $16,�TXDOLW\�� DWWUDFWLYH�� GXUDEOH� ORZ�FRVW� UHDG\�PDGH
VSHFWDFOHV�LQ�SLORW�SURMHFWV�WR�(ULWUHD��(DVW�7LPRU��3DSXD�1HZ�*XLQHD��6RXWK�$IULFD��IRU�GLVWULEXWLRQ
LQ�$IULFD��� ,QGLD�DQG�&KLQD��)RU�VWRFN�OHQV�SUHVFULSWLRQ�VSHFWDFOHV� ,&((� LV�GHYHORSLQJ�D� �NLW�
FRQVLVWLQJ�RI�FRQYHQWLRQDO�OHQV�HGJLQJ�DQG�ILWWLQJ�HTXLSPHQW��+RZHYHU��,&((�LV�LQYHVWLJDWLQJ�D
VLPSOHU��OHVV�H[SHQVLYH�PRGXODU�DSSURDFK��8QIRUWXQDWHO\��JULQG�OHQV�VSHFWDFOHV�UHTXLUH�WUDGLWLRQDO
ODERUDWRU\�PHWKRGV�RI�SURGXFWLRQ�
� (TXLSPHQW

7R� VXSSRUW� H[LVWLQJ� DQG� QHZO\� SURGXFHG� UHIUDFWLRQLVWV�� ORZ�FRVW�� VLPSOH� DQG� HIIHFWLYH
HTXLSPHQW�DQG�PHWKRGV� IRU� UDSLG�DQG�DFFXUDWH� UHIUDFWLRQ�DUH� UHTXLUHG��5HWLQRVFRS\��PRELOH
SKRURSWHUV��KDQG�KHOG�DXWRUHIUDFWRUV�DQG�UHIUDFWRPHWHUV�DUH�DOO�SRVVLEOH��$W� WKLV�VWDJH�� ,&((
VXSSOLHV�UHIUDFWLRQ��NLWV��FRQVLVWLQJ�RI�WULDO�OHQVHV��IUDPHV�DQG�UHWLQRVFRSHV��%HWWHU�DQG�VLPSOHU
ZD\V�DUH�EHLQJ�UHVHDUFKHG�
)XWXUH�SULRULWLHV

2YHUDOO��,&((�LV�NHHQ�WR�ZRUN�WRJHWKHU�ZLWK�DQ\�RWKHU�1*'2V�WR�LGHQWLI\�WKH�EHVW�PHWKRGV
DQG�V\VWHPV�WR�HOLPLQDWH�XQQHFHVVDU\�EOLQGQHVV�DQG�LPSDLUHG�YLVLRQ�GXH�WR�UHIUDFWLYH�HUURU�

,&((�LV�DOVR�HVWDEOLVKLQJ�FRQWLQXLQJ�SURIHVVLRQDO�VXSSRUW�V\VWHPV�LQFOXGLQJ�FRQWLQXLQJ
HGXFDWLRQ�DQG�IROORZ�XS�ORJLVWLFDO�VXSSRUW�IRU�DOO�WKH�UHIUDFWLRQLVWV�LW�KDV�WUDLQHG��7KLV�LV�D�PRVW
LPSRUWDQW�SDUW�RI�UHWDLQLQJ�SURIHVVLRQDOV�DQG�HQDEOLQJ�D�FDUHHU�SDWK�IRU�WKH�QHZ�SUDFWLWLRQHUV�
7KURXJK�XQLYHUVLW\�DIILOLDWLRQV��,&((�LQWHQGV�WR�SURYLGH�DFFUHGLWDWLRQ��FHUWLILFDWLRQ��TXDOLILFDWLRQVDQG�SURIHVVLRQDO�GHYHORSPHQW�DQG�FDUHHU�SURJUHVVLRQ�IRU�DOO�WKH�SHUVRQQHO�LW�WUDLQV�
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��� &RUH�UHTXLUHPHQWV

3URJUDPPHV� WKDW� DLP� WR� DOOHYLDWH� XQFRUUHFWHG� UHIUDFWLYH� HUURU� PXVW� XVH� VLPSOH� DQG
YHUVDWLOH�PHWKRGV�RI�VFUHHQLQJ�DQG�UHIUDFWLRQ�DV�ZHOO�DV�HIILFLHQW�PHFKDQLVPV�IRU�WKH�SURYLVLRQ
RI�VSHFWDFOHV��(IILFLHQW�VFUHHQLQJ�DQG� UHIUDFWLRQ�FDQ�EH�GLIILFXOW� LQ�FRXQWULHV�ZLWK� LQDGHTXDWH
QXPEHUV� RI� VNLOOHG� SUDFWLWLRQHUV� IRU� WKH� SRSXODWLRQ�� 0RUHRYHU�� LQ� PDQ\� DUHDV� RI� WKH� ZRUOG�
VSHFWDFOHV�DUH�HLWKHU�QRW�DYDLODEOH�RU�DUH�WRR�H[SHQVLYH��0HWKRGV�IRU�UHIUDFWLRQ�DQG�PHFKDQLVPV
IRU�VSHFWDFOH�GHOLYHU\�PXVW�EH�LQ�SODFH�EHIRUH�DQ\�YLVLRQ�VFUHHQLQJ�FDQ�EHJLQ�
����� (\H�H[DPLQDWLRQ�IRU�UHIUDFWLYH�HUURU
� 3URWRFROV

6FUHHQLQJ� LQYROYHV� WKH� UDSLG� DVVHVVPHQW� RI� D� ODUJH� QXPEHU� RI� SHRSOH� IRU� YLVXDO
LPSDLUPHQW�� 5HIUDFWLYH� HUURU� VKRXOG� EH� GHWHFWHG� DQG� LPPHGLDWHO\� IROORZHG� E\� GHOLYHU\� RI
VSHFWDFOHV�IRU�WKRVH�LQ�QHHG��6FUHHQLQJ�LV�XVXDOO\�FDUULHG�RXW�XVLQJ�VXEMHFWLYH�PHWKRGV��DQG
UHIUDFWLRQ�LV�D�FRPELQDWLRQ�RI�VXEMHFWLYH�DQG�REMHFWLYH��LQVWUXPHQWDO��PHWKRGV�

5HIUDFWLRQ�RI�SDHGLDWULF�DQG�SUHVFKRRO�DJH�FKLOGUHQ�QHHGV�WR�WDNH�LQWR�DFFRXQW�WKHLU�KLJK
OHYHO�RI� DFFRPPRGDWLRQ�DQG�VKRXOG�EH�DV�REMHFWLYH�DV�SRVVLEOH� WR�RYHUFRPH�SUREOHPV�ZLWK
FRPPXQLFDWLRQ� DQG� FRRSHUDWLRQ�� &\FORSOHJLF� UHWLQRVFRS\� DQG� UHIUDFWLRQ� DUH� WKH� WUDGLWLRQDO
PHWKRGV� XVHG� IRU�PHDVXULQJ� UHIUDFWLYH� HUURU� LQ� VFKRRO�DJH� FKLOGUHQ� ������ \HDUV�� WR� SUHYHQW
XQGHUHVWLPDWLRQ�RI�K\SHURSLD�RU�RYHUHVWLPDWLRQ�RI�P\RSLD��,GHDOO\��D�VLPSOHU�REMHFWLYH�PHWKRG
VKRXOG�EH�GHYHORSHG�
� ,QVWUXPHQWDWLRQ

�,QVWUXPHQWDWLRQ���LQ�WKH�EURDGHVW�VHQVH��IRU�GHWHUPLQLQJ�UHIUDFWLYH�HUURU�DQG�SUHVFULELQJ
RI�VSHFWDFOHV�VKRXOG�EH�YHUVDWLOH��DFFXUDWH�DQG�ZLGHO\�DSSOLFDEOH��0HDVXUHPHQW�RI�UHIUDFWLYH�HUURU
VKRXOG�QRW�UHTXLUH�D�SDWLHQW¶V�UHVSRQVH�VR�WKDW�D�EURDG�UDQJH�RI�SHRSOH�ZLWK�YDU\LQJ�DJHV�DQG
ODQJXDJH�VNLOOV�FDQ�EH�H[DPLQHG��7KH�LGHDO�LQVWUXPHQW�VKRXOG�EH�PRELOH��OLJKWZHLJKW��HDV\�WR�XVH
E\� ORZ�VNLOOHG� RSHUDWRUV�� DIIRUGDEOH�� GXUDEOH� DQG� HDVLO\� PDLQWDLQHG�� ,W� LV� HVVHQWLDO� WKDW� WKH
LQVWUXPHQWDWLRQ�EH�XVDEOH�ZLWKLQ�WKH�UHVRXUFH�FRQVWUDLQWV�RI�WKH�WDUJHW�UHJLRQ��8QIRUWXQDWHO\��WKH
LGHDO�HTXLSPHQW�LV�QRW�\HW�DYDLODEOH�

)DFWRUV�WR�EH�FRQVLGHUHG�ZKHQ�FKRRVLQJ�WKH�PRVW�DSSURSULDWH�LQVWUXPHQWDWLRQ�LQFOXGH�
� WHFKQLFDO�VNLOO�RI�WKH�SURSRVHG�RSHUDWRU�� UHOLDELOLW\�DQG�DFFXUDF\�RI�WKH�PHDVXUHPHQW�� FKDUDFWHULVWLFV�RI�WKH�SRSXODWLRQ��DJH��HWKQLFLW\��OLWHUDF\��YHUEDO�FRPPXQLFDWLRQ��� UHVRXUFH� FRQVWUDLQWV� RI� WKH� WDUJHW� UHJLRQ� �IRU� H[DPSOH� SRZHU� VRXUFH�� DFFHVV� WR

PDLQWHQDQFH�IDFLOLWLHV��HWF���DQG�FRVW�
$ WHFKQLTXH�WKDW�FDQ�EH�XVHG� WR�VFUHHQ�DQG�RU� WR�PHDVXUH�UHIUDFWLYH�HUURU�DFFXUDWHO\

ZLWKRXW�F\FORSOHJLD�LQ�FKLOGUHQ�RI�OHVV�WKDQ�ILYH�\HDUV��DQG�HVSHFLDOO\�OHVV�WKDQ�WKUHH�\HDUV��KDV
\HW�WR�EH�GHYHORSHG��7KH�YDOXH�RI�XVLQJ�FRPPHUFLDOO\�DYDLODEOH�DXWRUHIUDFWLRQ�LQVWUXPHQWV�IRU
FKLOGUHQ�OHVV�WKDQ�WZR�\HDUV�RYHU�FRQYHQWLRQDO�YLVLRQ�VFUHHQLQJ�LQ�DQ�ROGHU�FKLOG�LV�FXUUHQWO\�XQGHU
LQYHVWLJDWLRQ�
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����� 0HWKRGV�RI�GHWHUPLQLQJ�UHIUDFWLYH�HUURU
� 5HWLQRVFRS\�LV�D�UDSLG��REMHFWLYH�PHWKRG�WKDW�LV�XVHG�LQ�JHQHUDO�FOLQLFDO�SUDFWLFH��+RZHYHU��WKH

WHFKQLTXH�UHTXLUHV�D�VNLOOHG�RSHUDWRU�DQG�FDQ�VXIIHU�IURP�RSHUDWRU�ELDV�DQG�LQWHU�RSHUDWRU
YDULDWLRQ��5HWLQRVFRS\�LV�YHUVDWLOH�DQG�PRELOH�EXW�UHTXLUHV�LQWHQVLYH�WUDLQLQJ��%DWWHULHV�DUH
UHTXLUHG�IRU�LWV�XVH�DQG�PHDVXUHPHQW�LV�GHSHQGHQW�RQ�WKH�XVH�RI�WULDO�OHQVHV�DQG�IUDPHV�

� $XWRUHIUDFWRUV�SURYLGH�DQ�REMHFWLYH�PHDVXUH�RI�UHIUDFWLRQ�WKDW�FDQ�EH�VXFFHVVIXOO\�XVHG�DV�D
SUHOLPLQDU\�VFUHHQ�RQ�SDWLHQWV�RI�VFKRRO�DJH��ILYH�\HDUV��RU�ROGHU��3UHVFULSWLRQV�FDQQRW�DOZD\V
EH�LPSOHPHQWHG�XVLQJ�DXWRUHIUDFWLRQ�UHVXOWV��DV�LQVWUXPHQWV�FDQ�PDNH�HUURUV�RI�XS�WR�����'
RU�PRUH��7KHUH�LV�DOVR�PXFK�YDULDWLRQ�LQ�SHUIRUPDQFH�EHWZHHQ�DXWRUHIUDFWRUV�IURP�GLIIHUHQW
PDQXIDFWXUHUV�DQG�HYHQ�EHWZHHQ�PRGHOV�IURP�WKH�VDPH�PDQXIDFWXUHU��7KHUHIRUH�WKH�FKRVHQ
LQVWUXPHQW�VKRXOG�EH�FDUHIXOO\�YDOLGDWHG�EHIRUH�XVH��7KH�PDMRU�GUDZEDFNV�ZLWK�FRQYHQWLRQDO
DXWRUHIUDFWRUV� DUH� WKDW� WKH\� DUH� H[SHQVLYH�� DUH� EHQFK�WRS� HTXLSPHQW� DQG� DUH� UHODWLYHO\
LPPRELOH�

� 3RUWDEOH�DXWRUHIUDFWRUV�RU�KDQG�KHOG�DXWRUHIUDFWRUV�KDYH�WKH�SRWHQWLDO�WR�EH�DQ�H[FHOOHQW�WRRO
IRU� ODUJH�VFDOH�YLVLRQ�VFUHHQLQJ��6HYHUDO�DWWHPSWV�KDYH�EHHQ�PDGH� WR� YDOLGDWH� WKH�1LNRQ
5HWLQRPD[�.��DXWRUHIUDFWRU��SDUWLFXODUO\�IRU�XVH�LQ�FKLOGUHQ��7KH�5HWLQRPD[�DXWRUHIUDFWRU�LV
UHSRUWHG�WR�EH�KLJKO\�UHOLDEOH�DQG�DFFXUDWH�ZLWK�DGXOWV�DQG�ZLWK�SUHVFKRRO�DQG�VFKRROFKLOGUHQ
ZKHQ� XVHG� ZLWK� F\FORSOHJLD�� 3UHOLPLQDU\� UHVXOWV� VXJJHVW� WKDW� WKH�:HOFK� $OO\Q� 6XUH6LJKW
DXWRUHIUDFWRU� LV� DOVR� UHOLDEOH� IRU� XVH� ZLWK� DGXOWV�� +RZHYHU�� ERWK� WKHVH� LQVWUXPHQWV� FDQ
XQGHUHVWLPDWH�K\SHURSLD�E\�DV�PXFK�DV�����'� LQ�FKLOGUHQ�ZLWKRXW�F\FORSOHJLD��7KH�PDLQ
DGYDQWDJHV�RI�SRUWDEOH�DXWRUHIUDFWRUV�DUH�WKDW�WKH\�UHTXLUH�OLWWOH�WHFKQLFDO�VNLOO�DQG�DUH�PRELOH
DQG�YHUVDWLOH��'LVDGYDQWDJHV�DUH�WKDW�WKH\�DUH�H[SHQVLYH�DQG�UHTXLUH�PDLQV�SRZHU�VXSSO\�

� ,QIUDUHG� SKRWRUHIUDFWRUV�REMHFWLYHO\�PHDVXUH� UHIUDFWLRQ� E\� DQDO\VLV� RI� WKH� HPHUJHQW� OLJKW
UHIOHFWHG� RII� WKH� IXQGXV� DQG� DUH� GHVLJQHG� VSHFLILFDOO\� IRU� XVH� ZLWK� \RXQJ� FKLOGUHQ�� 7KLV
WHFKQRORJ\�LV�VWLOO�EHLQJ�GHYHORSHG�DQG��ZKHQ�XVHG�ZLWKRXW�F\FORSOHJLD��FDQ�XQGHUHVWLPDWH
K\SHUPHWURSLF�DQG�DVWLJPDWLF�UHIUDFWLYH�HUURU�LQ�FKLOGUHQ�OHVV�WKDQ�HLJKW�\HDUV�ROG��+RZHYHU�
DV�D� ODUJH�VFDOH�VFUHHQLQJ�GHYLFH� LW� LV� UHOLDEOH�DQG� LV�RQO\�VOLJKWO\� OHVV�VHQVLWLYH� WKDQ� WKH
5HWLQRPD[�DXWRUHIUDFWRU��$�GLVDGYDQWDJH�ZLWK�WKLV�WHFKQLTXH�LV�WKDW�WKLV�LQVWUXPHQW�KDV�EHHQ
WHVWHG�RQ�SUHGRPLQDQWO\�ZKLWH�SRSXODWLRQV�DQG�WKH�HIIHFWV�WKDW�D�KHDYLO\�SLJPHQWHG�H\H�ZLOO
KDYH�RQ�PHDVXUHPHQW�DUH�XQNQRZQ�

� 3KRWRVFUHHQHUV�DUH�FDPHUD�EDVHG�LQVWUXPHQWV�WKDW�JLYH�DQ�LQGLFDWLRQ�RI�WKH�UHIUDFWLYH�VWDWH
RI�WKH�H\H�DV�RSSRVHG�WR�PHDVXULQJ�UHIUDFWLYH�HUURU��7KHVH�LQVWUXPHQWV�ZHUH�GHVLJQHG�IRU
UDSLG�VFUHHQLQJ�RI�ODUJH�QXPEHUV�RI�FKLOGUHQ�DQG�GR�QRW�KDYH�KLJK�VHQVLWLYLW\�RU�VSHFLILFLW\
FRPSDUHG�WR�RWKHU�PHWKRGV��$QDO\VLV�XVXDOO\�UHTXLUHV�WKH�RSHUDWRU�WR�DVVHVV�WKH�UHIUDFWLYH
VWDWH�RI�WKH�SDWLHQW�E\�REVHUYLQJ�D�SKRWRJUDSKLF�LPDJH��1HZ�SKRWRVFUHHQHUV�DUH�DYDLODEOH�WKDW
XVH� GLJLWDO� WHFKQRORJ\� DQG� FRPSXWHUL]HG� LPDJH� DQDO\VLV� WR� DVVHVV� WKH� UHIUDFWLYH� VWDWH�
$GYDQWDJHV�DUH�WKDW�WKLV�WHFKQLTXH�LV�PRELOH�DQG�HDV\�WR�XVH�EXW�LW�UHTXLUHV�IXUWKHU�UHIHUUDO�IRU
DQ�DFFXUDWH�SUHVFULSWLRQ��D�VXSSO\�RI�3RODURLG�ILOP�DQG�EDWWHULHV�DQG�LV�UHODWLYHO\�H[SHQVLYH�

� )RFRPHWHUV�DUH�OHVV�H[SHQVLYH�LQVWUXPHQWV�IRU�PHDVXULQJ�VSKHULFDO�DQG�DVWLJPDWLF�PRQRFXODU
UHIUDFWLYH�HUURU�LQ�UXUDO��UHPRWH�RU�HFRQRPLFDOO\�GLVDGYDQWDJHG�SRSXODWLRQV��7KLV�LV�D�VXEMHFWLYH
WHFKQLTXH��DV�LW�UHOLHV�RQ�SDWLHQW�LQWHUSUHWDWLRQ�RI�ZKHQ�DQ�LPDJH�LV�IRFXVHG��)RFRPHWU\�LV
UHSRUWHG� WR� EH� UHOLDEOH�� DQG� PHDVXUHPHQWV� UDQJH� ZLWKLQ� ���'� ZKHQ� FRPSDUHG� ZLWK
DXWRUHIUDFWLRQ�DQG�UHWLQRVFRS\��7KLV�PHWKRG�LV�UHODWLYHO\�LQH[SHQVLYH��VLPSOH�WR�XVH��FDQ�EH
DGPLQLVWHUHG�E\�D�WUDLQHG�XQVNLOOHG�DVVLVWDQW��GRHV�QRW�UHTXLUH�D�SRZHU�VRXUFH�DQG�LV�KDQG�
KHOG��+RZHYHU��DV�WKLV�PHWKRG�LV�VXEMHFWLYH��LW�FDQ�UHVXOW�LQ�RYHU�SUHVFULSWLRQ��HVSHFLDOO\�LQ
FKLOGUHQ�RU�ZKHUH�FRPPXQLFDWLRQ�LV�GLIILFXOW�
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� 9DULDEOH� IRFXV� VSHFWDFOHV�ZLWK� IOXLG�ILOOHG� OHQVHV� WKDW� KDYH� DGMXVWDEOH� SRZHU� KDYH� EHHQ

VXJJHVWHG�IRU�VHOI�UHIUDFWLRQ��EXW�OLWWOH�KDV�EHHQ�SXEOLVKHG�RQ�WKHLU�XVH�LQ�WKLV�ZD\��)RU�FKLOGUHQ�
VXFK� VHOI�WHVWLQJ� LV� GLIILFXOW� DQG� LW� ZRXOG� EH� HVSHFLDOO\� FKDOOHQJLQJ� IRU� \RXQJ� FKLOGUHQ� WR
XQGHUVWDQG�WKH�WDVN��7KH\�DUH�DOVR�QRW�YHU\�DWWUDFWLYH��ZKLFK�ZLOO�OLPLW�WKHLU�DFFHSWDQFH�DV�D
PHWKRG�RI�YLVLRQ�FRUUHFWLRQ�

� 1HZ� WHFKQRORJ\��+DUWPDQ�6KDFN�ZDYHIURQW� VHQVLQJ�FDQ� UDSLGO\� DQG� DFFXUDWHO\�PHDVXUH
UHIUDFWLRQ�RYHU�D�EURDG�UDQJH�RI�UHIUDFWLYH�HUURUV��������'�WR�±�����'�RI�VSKHUH�DQG�XS�WR
����'�RI�F\OLQGHU���7KLV�WHFKQRORJ\�LV�EDVHG�RQ�GLIIHUHQW�SULQFLSOHV�IURP�FXUUHQW�DXWRUHIUDFWLYH
WHFKQLTXHV�DQG�LV�VWLOO�EHLQJ�GHYHORSHG�IRU�FOLQLFDO�XVH��$GDSWDWLRQ�RI�WKLV�WHFKQRORJ\�WR�KDQG�
KHOG�UHIUDFWLRQ�PLJKW�RYHUFRPH�PDQ\�RI�WKH�SUREOHPV�ZLWK�FXUUHQW�WHFKQLTXHV��&RVW�ZLOO�EH�DQ
LVVXH�IRU�VRPH�WLPH�

)RU�WKH�IXWXUH��QHZ�HTXLSPHQW�QHHGHG�LQFOXGHV�
� ORZ�FRVW�KDQG�KHOG�UHIUDFWRPHWHU�� DXWRPDWLF�YHUWRPHWHU�� ORZ�FRVW�PRELOH�SKRURSWHU�
7KH�GHYHORSPHQW�RI�WKHVH�LWHPV�ZRXOG�VLJQLILFDQWO\�LPSURYH�WKH�HDVH�DQG�DFFXUDF\�RI

YLVLRQ�VFUHHQLQJ�
����� 6SHFWDFOH�GLVSHQVLQJ

7KH�SURYLVLRQ�RI�DIIRUGDEOH�YLVLRQ�FRUUHFWLRQ�GHYLFHV�LV�YLWDO�WR�HIIHFWLYH�UHIUDFWLYH�VHUYLFHV�
,Q�PDQ\�DUHDV�RI�WKH�ZRUOG��VSHFWDFOHV�DUH�HLWKHU�QRW�DYDLODEOH�RU�DUH�WRR�H[SHQVLYH��7KH�LVVXHV
LQ�WKH�SURYLVLRQ�RI�VSHFWDFOHV�DUH�WKH�IROORZLQJ�
� 4XDOLW\��7KH�VSHFWDFOHV�QHHG�WR�EH�RI�WKH�KLJKHVW�SRVVLEOH�TXDOLW\�

� /HQVHV� ,62�VWDQGDUGV��SRZHU��SULVP��SRZHU�YDULDWLRQ�� &RPIRUW� /LJKWZHLJKW�OHQVHV� )UDPHV� (DVLO\�ILWWHG��VWXUG\��HVSHFLDOO\�IRU�FKLOGUHQ���ZLWK�D�PHWDO�KLQJH��DQG�DWWUDFWLYH�
$ PLQLPXP�EXW�DFFHSWDEOH�YDULHW\�RI�ZHOO�GHVLJQHG�SODVWLF�DQG�PHWDO�IUDPHV�LQ
GLIIHUHQW�VKDSHV�DQG�FRORXUV�LV�HVVHQWLDO�

5HVHDUFK� KDV� VKRZQ� WKDW� HYHQ� ZKHUH� VSHFWDFOHV� DUH� VXSSOLHG� DW� YHU\� ORZ� FRVW�
DFFHSWDELOLW\�DQG�FRQWLQXHG�XVH�GHSHQG�RQ�SK\VLFDO�DQG�YLVXDO�FRPIRUW��DSSHDUDQFH�DQG�TXDOLW\
RI�WKH�YLVLRQ�REWDLQHG��*RRG�TXDOLW\��DWWUDFWLYH��HIIHFWLYH�DQG�FRPIRUWDEOH�VSHFWDFOHV��WKDW�FRQIRUP
WR�LQWHUQDWLRQDO�VWDQGDUGV��DUH�HVVHQWLDO�WR�DYRLG�ZDVWH�IURP�QRQ�XVH�RU�IDLOXUH��,Q�UHFHQW�VWXGLHV
LQ�,QGLD�RI�VSHFWDFOH�ZHDUHUV��FRPIRUW�DQG�DWWUDFWLYHQHVV�ZHUH�VLJQLILFDQW�IDFWRUV�LQ�GHWHUPLQLQJ
ZHDULQJ�SDWWHUQV��3DUWLFXODUO\�IRU�VFKRRO�DJH�FKLOGUHQ��DWWUDFWLYHQHVV�PD\�UHODWH�GLUHFWO\�WR�WKH
DFFHSWDELOLW\�RI�D�SURGXFW��,Q�WKH�86$�&KLOG6LJKW��SURJUDPPH��WKH�UHWHQWLRQ�UDWH�LPSURYHG�IURP
���� WR�����ZKHQ�VPDOOHU��PRUH�DWWUDFWLYH� IUDPHV�ZHUH�XVHG��7KH�SURJUDPPH�QHHGV� WR� EH
IRFXVHG�RQ� WKH� RXWFRPH�� L�H�� LPSURYHPHQW� LQ� YLVLRQ�� UDWKHU� WKDQ� WKH� GLVWULEXWLRQ� RI� D� FHUWDLQ
QXPEHU�RI�GHYLFHV�

(IILFLHQW�GHOLYHU\�RI�VSHFWDFOHV�UHTXLUHV�D�PDQDJHDEOH�LQYHQWRU\�V\VWHP��ZKHWKHU�LW�EH�IRU
UHDG\�PDGHV�RU�VHSDUDWH�VWRFN�OHQVHV�DQG�IUDPHV��,VVXHV�LQFOXGH�VWRUDJH��DYDLODELOLW\��GLVWULEXWLRQ
DQG�UH�VXSSO\�
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� 6XSSO\��UHDG\�PDGH�RU�SUHVFULSWLRQ�

,Q�SURYLGLQJ�VSHFWDFOHV�WR�SDWLHQWV��WKHUH�LV�D�FKRLFH�EHWZHHQ�UHDG\�PDGH�DQG�SUHVFULSWLRQ
GHYLFHV��5HDG\�PDGHV�DUH�FRQYHQLHQW�IRU�WKH�UHIUDFWLRQLVW�DQG�SDWLHQW��KRZHYHU��WKHUH�DUH�LVVXHV
RI�

� FRVW� DYDLODELOLW\� TXDOLW\� UH�VXSSO\� DSSOLFDELOLW\
3UHVFULSWLRQ� VSHFWDFOHV� ZLOO� EH� QHHGHG� IRU� DSSUR[LPDWHO\� �������� RI� WKH� SDWLHQW

SRSXODWLRQ�ZKHUH�
� DQLVRPHWURSLD�� ����'6� DVWLJPDWLVP�� ����'&� ELIRFDOV
:KHUHYHU�SRVVLEOH��GLUHFW�GLVSHQVLQJ�RI�VSHFWDFOHV�IROORZLQJ�UHIUDFWLRQ�ZRXOG�EH�SUHIHUUHG�

7KHUH�LV�D�VLJQLILFDQW�ORVV�LQ��FDSWXUH��GXH�WR�WKH�QRQ�DSSHDUDQFH�UDWH�LI�SDWLHQWV�DUH�UHTXLUHG�WR
DWWHQG�WKH�FOLQLF�DJDLQ��RU�WR�JR�WR�D�VHFRQGDU\�VRXUFH�IRU�VSHFWDFOHV�

,Q�JHQHUDO��VSHFWDFOH�VXSSO\�PXVW�SURYLGH�DIIRUGDEOH�GHYLFHV��DQG�WKH�VXSSO\�PXVW�EH
VXVWDLQDEOH��,PSRUWDQWO\��WKH�LQFRPH�JHQHUDWLRQ�SURYLGHG�E\�VSHFWDFOH�GLVSHQVLQJ�FDQ�XQGHUZULWH
RWKHU�DUHDV�RI�H\H�FDUH��RU�FDQ�SURYLGH�LQFRPH�IRU�UHIUDFWLRQLVWV�

6FKHPHV�LQYROYLQJ�WKH�XVH�RI�UHF\FOHG�VSHFWDFOHV�DUH�LQ�SODFH�LQ�D�QXPEHU�RI�FRXQWULHV�
+RZHYHU��ZKLOH�WKH�DLPV�RI�WKH�VFKHPHV�DUH�ODXGDEOH��WKHUH�DUH�TXDOLW\�FRQWURO�SUREOHPV��ZLWK
SDWLHQWV�QRW�QHFHVVDULO\�UHFHLYLQJ�GHYLFHV�ZKLFK�DUH�FRUUHFW�IRU�WKHLU�UHIUDFWLYH�HUURU��5HF\FOHG
VSHFWDFOHV�DUH�QRW�KHOSIXO�LQ�GHYHORSLQJ�D�VXVWDLQDEOH�SURFHVV��DV�WKH\�SHUSHWXDWH�GHSHQGHQF\
RI�WKH�FRPPXQLW\�RQ�RXWVLGH�UHVRXUFHV��7KH�HVWDEOLVKPHQW�RI�VXVWDLQDEOH�V\VWHPV�IRU�WKH�GHOLYHU\
RI�VSHFWDFOHV�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�LQWHJUDWHG�UHIUDFWLYH�H\H�FDUH�V\VWHP�
� 'LVWULEXWLRQ
� :KLOH�VSHFWDFOHV�PD\�EH�UHDGLO\�DYDLODEOH�LQ�VRPH�XUEDQ�DUHDV��WKH�V\VWHP�PXVW�HQVXUH�WKDW

YLVLRQ�FRUUHFWLRQ�GHYLFHV�DUH�DIIRUGDEOH�DQG�DUH�DOVR�DYDLODEOH�IRU�SHRSOH�OLYLQJ�LQ�UXUDO�DQG
UHPRWH�DUHDV��,W�LV�WKHUHIRUH�QHFHVVDU\�WR�ORRN�DW�HYHU\�OHYHO�RI�GLVWULEXWLRQ�

� 5HJLRQDO� 'LVWULFW� &RPPXQLW\
5HDG\�PDGH�VSHFWDFOHV�FDQ�EH�PDGH�DYDLODEOH�DW�WKH�FRPPXQLW\�OHYHO��ZKLOH�SUHVFULSWLRQ

OHQVHV�ZRXOG�UHTXLUH�D�GLVSHQVLQJ�ODERUDWRU\�ZLWKLQ�WKH�GLVWULFW��WR�JULQG�OHQVHV��DQG�D�WHFKQLFLDQ
ZLWKLQ� WKH� FRPPXQLW\� WR� ILW� OHQVHV� WR� IUDPHV��0DQXIDFWXUH� DQG�GHOLYHU\� V\VWHPV� QHHG� WR� EH
GHYHORSHG�RQ�D�UHJLRQDO�EDVLV�

/RZ�FRVW�VSHFWDFOH�PDQXIDFWXUH�RSWLRQV�DUH�
� WR�LPSRUW�FRPSOHWH�VSHFWDFOHV�IURP�D�FRXQWU\�DOUHDG\�SURGXFLQJ�ORZ�FRVW�VSHFWDFOHV�� WR�LPSRUW�ILQLVKHG�OHQVHV�DQG�ILQLVKHG�IUDPHV��WKHQ�FXW�OHQVHV�WR�VKDSH�IRU�DVVHPEO\

LQWR�IUDPHV�
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� WR�SURGXFH�OHQVHV�IURP�LPSRUWHG�EODQNV�DQG�LQVHUW�LQWR�LPSRUWHG�ILQLVKHG�IUDPHV�� WR�LPSRUW�RU�VRXUFH�UDZ�PDWHULDOV�DQG�PDNH�OHQVHV�DQG�IUDPHV�
/RFDO�LQGXVWU\�RSSRUWXQLWLHV��FDQ�WKH\�WROHUDWH�H[SDQVLRQ�DQG�JURZWK�ZLWKRXW�UHGXFWLRQ�LQ

UHOLDELOLW\�DQG�VWDQGDUGV"��RU�WUDLQLQJ�RSSRUWXQLWLHV��DUH�WKHUH�DSSURSULDWH�SHUVRQQHO�ZKR�FDQ�EH
WUDLQHG�LQ�PDQXIDFWXULQJ�VNLOOV��DUH�WKHUH�HIIHFWLYH�HGXFDWLRQ�DYHQXHV"��ZLOO�QHHG�WR�EH�DVVHVVHG
IRU�

� IUDPH�PDQXIDFWXUH�� OHQV�SURGXFWLRQ��JODVV�DQG�RU�SODVWLF��� DVVHPEO\�DQG�HGJLQJ�
5HDG\�PDGH�VSHFWDFOHV�DUH�ORZ�FRVW�DQG�HDV\�WR�VWRFN�EXW�DUH�RQO\�SUDFWLFDO�LI�ERWK�OHQVHV

DUH�RI�QHDUO\�HTXDO�VSKHULFDO�SRZHU��7KH�NH\�LVVXH�LV�WKH�QXPEHU�RI�SHRSOH�ZKR�KDYH�QHLWKHU
VLJQLILFDQW�GLIIHUHQFHV�LQ�UHIUDFWLRQ�EHWZHHQ�WKHLU�H\HV�QRU�VLJQLILFDQW�DVWLJPDWLVP��%HWZHHQ����
DQG�����RI�SHRSOH�FRXOG�XVH�UHDG\�PDGHV�GHSHQGLQJ�RQ�WKH�OLPLWV�RI�GLIIHUHQFHV�DOORZHG��EXW�WKH
SURSRUWLRQ�QHHGV�WR�EH�DFFXUDWHO\�HVWLPDWHG�IRU�WKH�WDUJHW�SRSXODWLRQ�

*OREDOL]DWLRQ�LV�UDSLGO\�DIIHFWLQJ�WKH�VSHFWDFOH�LQGXVWU\��5HDG\�PDGHV�FDQ�EH�LPSRUWHG�DW
YHU\�ORZ�FRVW��)UDPHV�DQG�VLPSOH�SUHVFULSWLRQ�OHQVHV�FDQ�EH�PDGH�UHODWLYHO\�LQH[SHQVLYHO\�DW�D
GLVWULFW�UHJLRQDO�OHYHO�RU�LPSRUWHG�DW�UHODWLYHO\�ORZ�FRVW��$�NH\�LVVXH�LV�WKH�HVWDEOLVKPHQW�RI�VHOI�
VXVWDLQLQJ�LQIUDVWUXFWXUH�WR�SURYLGH�FRQVLVWHQF\�RI�VXSSO\�DQG�HPSOR\PHQW�DW�WKH�ORFDO�OHYHO��*ULQG
OHQVHV�UHTXLUH�D�KLJKHU�OHYHO�RI�LQYHVWPHQW�DQG�JUHDWHU�VXEVLG\�LQLWLDOO\�IRU�DUHDV�LQ�QHHG�

)RU�WKH�HVWDEOLVKPHQW�RI�VXVWDLQDEOH��ORFDO�ORZ�FRVW�IDFLOLWLHV��WKH�VL]H�RI�WKH�PDUNHW�DQG
DELOLW\�WR�SD\�PXVW�EH�GHWHUPLQHG�DQG�JRRG�PDQDJHPHQW�FRQWURO�V\VWHPV�HVWDEOLVKHG�

7KH�VXSSO\�RI�SUHVFULSWLRQ�VSHFWDFOHV�WDNHV�WZR�IRUPV��VWRFN�OHQV�VSHFWDFOHV�WKDW�UHTXLUH
OHQV�FXWWLQJ��HGJLQJ�DQG�ILWWLQJ�WR�IUDPHV��DQG�JULQG�OHQV�VSHFWDFOHV�WKDW�UHTXLUH�OHQV�EODQNV�WR�EH
JURXQG��$OO�VSHFWDFOH�OHQVHV�QHHG�WR�FRQIRUP�WR�$16,�VWDQGDUGV�IRU�RSWLFDO�TXDOLW\�DQG�EH�PDGH
IURP��VDIHW\�DFFHSWDEOH��PDWHULDOV�

7KH�PRGXODU�DSSURDFK��LQYROYLQJ�DQ�DVVHPEO\�NLW��WR�VXSSO\LQJ�SUHVFULSWLRQ�VSHFWDFOHV
KROGV�JUHDW�SURPLVH�IRU�SURYLGLQJ�D�FRVW�HIIHFWLYH�V\VWHP��6XFK�VSHFWDFOHV�DUH�HDV\�WR�DVVHPEOH
DQG�DUH�YHUVDWLOH�LQ�VXLWLQJ�WKH�UHTXLUHPHQWV�RI�WKH�ZHDUHU��7KH�NLW�FRXOG�LQFOXGH�

� PHWDO�RU�SODVWLF�EULGJHV�LQ�WZR�RU�WKUHH�VL]HV�� PHWDO�VLGHV�WHPSOHV�LQ�WZR�OHQJWKV�� ULJKW�DQG�OHIW�VLGH�PRXQWV�� OHQVHV�RI�WZR�VL]HV��DQG�D�GLVWULEXWLRQ�FXUYH�E\�OHQV�SRZHU��
0DWHULDOV�FRXOG�EH�VXSSOLHG�LQ�PRUH�WKDQ�RQH�FRORXU�DQG�IDVWHQHUV�FRXOG�LQYROYH�VQDSFOLSV�

VFUHZV�RU�JOXHV�
6WRFN�EDVHG� VSHFWDFOH� GLVSHQVLQJ� UHTXLUHV� OHQV� FXWWLQJ�� HGJLQJ� DQG� IUDPH�ILWWLQJ

HTXLSPHQW��,GHDOO\��WKLV�VKRXOG�EH�DYDLODEOH�DW�WKH�ORFDO�OHYHO��SHU��������SHRSOH���2QH�ZD\�WR
DSSURDFK�WKLV�LV�WR�VWDUW�D�VLPSOH�ODERUDWRU\�ZLWK�D�OHQV�HGJLQJ�IDFLOLW\�DQG�DQ�LQYHQWRU\�RI�D�OLPLWHG
UDQJH�RI�VWRFN�OHQVHV�SXUFKDVHG�IURP�ORZ�FRVW�VRXUFHV�RU�VHFRQG�KDQG��6WRFN�OHQVHV�DQG�IUDPHV
VKRXOG�EH�PDGH�UHJLRQDOO\��SHU�����PLOOLRQ�SHRSOH���EXW�FRXOG�EH�LPSRUWHG��$�IXOO�ODERUDWRU\�IDFLOLW\
FDQ�EH�VHW�XS�DW�GLVWULFW��QDWLRQDO�RU�UHJLRQDO�OHYHOV�WR�FDWHU�IRU�SUHVFULSWLRQV�UHTXLULQJ�JULQG�OHQVHV�

7KH� PDQXIDFWXUH� RI� VSHFWDFOH� OHQV� PDQXIDFWXULQJ� HTXLSPHQW� UHTXLUHV� VLJQLILFDQW
LQYHVWPHQW�EXW�PDQ\�FRXQWULHV�DOUHDG\�KDYH�VXFK�IDFLOLWLHV�RQ�D�UHJLRQDO�EDVLV��DOWKRXJK�WKH\�PD\
QHHG�KHOS�LQ�XSJUDGLQJ�
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����� 5HSDLU�DQG�PDLQWHQDQFH
5HSDLU��PDLQWHQDQFH�DQG�VXSSO\�RI�SDUWV�DUH�HVVHQWLDO�IRU�DOO�HTXLSPHQW��&RVWO\�HTXLSPHQW

WKDW�UHTXLUHV�OHQJWK\�SHULRGV�RI�GRZQWLPH�IRU�VHUYLFH�RU�UHSDLU�LV�QRW�SUDFWLFDO��(TXLSPHQW�VKRXOG
EH� GXUDEOH� DQG�EH� DEOH� WR�ZLWKVWDQG� D� KLJK� GHJUHH�RI�PLVWUHDWPHQW�� HVSHFLDOO\� LI� LW� LV� WR� EH
FRQVWDQWO\�PRYHG��,I�QHFHVVDU\��RSHUDWRUV�VKRXOG�EH�DEOH�WR�DFFHVV�D�VHUYLFH�FHQWUH�RU�SHUVRQ
ZLWK� DSSURSULDWH� H[SHUWLVH� IRU� DGYLFH�� 6LPSOH� JXLGHOLQHV� RQ� KRZ� WR� VROYH� D� OLVW� RI� FRPPRQ
SUREOHPV�VKRXOG�EH�SURYLGHG�
����� 7HFKQRORJ\�WUDQVIHU

7KHUH�LV�D�JUHDW�QHHG�WR�UHFUXLW��D��RSWRPHWULF�HGXFDWRUV�WR�IDFLOLWDWH�UDSLG�WHDFKLQJ�RI�EDVLF
UHIUDFWLYH�WHFKQLTXHV�WR�D�ODUJH�QXPEHU�RI��UHIUDFWLRQLVWV����E��GLVSHQVLQJ�HGXFDWRUV�WR�WHDFK�DQG
LPSOHPHQW�VSHFWDFOH�VHUYLFHV�DQG��F��RSWLFDO�HQJLQHHUV�WR�HQVXUH�VXSSO\�DQG�PDLQWHQDQFH�RI
HTXLSPHQW��$Q�LQWHJUDWHG�WHDFKLQJ�SURJUDPPH�WKDW�LQFOXGHV�ZRUNVKRSV�DQG�YLGHRV�FDQ�EH�XVHG
WR�KHOS�WUDLQ�SUDFWLWLRQHUV�DQG�WR�IDFLOLWDWH�UDSLG�GLVVHPLQDWLRQ�RI�NQRZOHGJH�UHODWHG�WR�WHFKQRORJ\
DQG�WHFKQLTXHV�
��� 5ROH� RI� FRQWDFW� OHQVHV� LQ� FRUUHFWLQJ� UHIUDFWLYH� HUURU� DQG� WKHLU� IHDVLELOLW\� LQ

GHYHORSLQJ�FRXQWULHV
&RQWDFW� OHQV� XVDJH�KDV� JURZQ� UDSLGO\� RYHU� WKH� SDVW� ��� \HDUV�� ��PLOOLRQ� FRQWDFW� OHQV

ZHDUHUV�ZRUOGZLGH�LQ����������PLOOLRQ�LQ������DQG��WRGD\�����PLOOLRQ��7KLV�FRQVLGHUDEOH�JURZWK�KDV
EHHQ�LQ�UHVSRQVH�WR�WKH�UHVHDUFK�DQG�GHYHORSPHQWV�LQ�OHQV�PDWHULDOV��GHVLJQ��PDQXIDFWXULQJ�DQG
SUDFWLWLRQHU�HGXFDWLRQ��7RGD\������RI�FRQWDFW�OHQV�ZHDUHUV�XVH�VRIW�FRQWDFW�OHQVHV������XVH�ULJLG
JDV�SHUPHDEOHV�DQG�OHVV�WKDQ����SRO\PHWK\OPHWKDFU\ODWH��300$��OHQVHV��&RQYHQWLRQDO�VRIW
FRQWDFW�OHQVHV�DUH�XVHG�E\������VRIW�H[WHQGHG�ZHDU�LV�XVHG�E\������GLVSRVDEOH�GDLO\�ZHDU�OHQVHV
�����VRIW�WRULF�OHQVHV�����DQG�ELIRFDOV�����7KHUH�DUH�DSSUR[LPDWHO\����PLOOLRQ�ZHDUHUV�LQ�1RUWK
$PHULFD������RI�WKH�SRSXODWLRQ��������PLOOLRQ�LQ�$VLD�������RI�WKH�SRSXODWLRQ������PLOOLRQ�LQ�(XURSH
����RI�WKH�SRSXODWLRQ�����PLOOLRQ�LQ�/DWLQ�$PHULFD�������RI�WKH�SRSXODWLRQ�����PLOOLRQ�LQ�$IULFD�DQG
WKH�0LGGOH�(DVW�������RI�WKH�SRSXODWLRQ��DQG�����PLOOLRQ�LQ�$XVWUDOLD�DQG�1HZ�=HDODQG�����RI�WKH
SRSXODWLRQ��
����� 7\SHV�RI�OHQVHV
� 3RO\PHWK\OPHWKDFU\ODWH��300$���7KHVH�ZHUH�WKH�ILUVW�FRPPHUFLDOO\�DYDLODEOH�FRQWDFW�OHQVHV�

DYDLODEOH�LQ�ERWK�IXOO�H\H�VL]H��L�H�����PP�LQ�GLDPHWHU��FRYHULQJ�ERWK�WKH�FRUQHD�DQG�WKH�VFOHUD
�KDSWLF�IRUP���DQG�FRUQHDO�OHQVHV����������PP�LQ�GLDPHWHU��300$�KDV�YLUWXDOO\�EHHQ�SKDVHG
RXW�GXH�WR�ODFN�RI�R[\JHQ�SHUPHDELOLW\��KRZHYHU��300$�KDV�WKH�DGYDQWDJH�RI�EHLQJ�D�YHU\
LQHUW�DQG�ELRFRPSDWLEOH�PDWHULDO��KHQFH�LWV�XVH�LQ�LQWUDRFXODU�OHQVHV�IRU�PDQ\�\HDUV�

� 5LJLG�JDV�SHUPHDEOHV��5*3V���5LJLG�JDV�SHUPHDEOH�OHQVHV�ZHUH�LQWURGXFHG�WR�FRPEDW�WKH
R[\JHQ�LPSHUPHDELOLW\�RI�300$��7KH\�KDYH�GLDPHWHUV�EHWZHHQ�����DQG������PP��FDQ�EH
XVHG�IRU�GDLO\�RU�H[WHQGHG�ZHDU��KLJK�R[\JHQ�SHUPHDELOLW\� OHQVHV�RQO\��DQG�UHTXLUH�VRPH
SHULRG�RI�DGMXVWPHQW�IRU�ZHDU�WR�EH�FRPIRUWDEOH��:LWK�SURSHU�FDUH��RQH�SDLU�RI�OHQVHV�FDQ�EH
XVHG�IRU�D�\HDU�RU�PRUH��$OWKRXJK�WKHLU�SRSXODULW\�LV�IDOOLQJ�GXH�WR�LQLWLDO�GLVFRPIRUW��LQ�PDQ\
ZD\V�5*3�OHQVHV�DUH�WKH�OHQVHV�RI�FKRLFH�IRU�GHYHORSLQJ�FRXQWULHV��5*3�OHQVHV�RIIHU�YDULRXV
OHYHOV�RI�R[\JHQ�SHUPHDELOLW\��DQG�H[FHOOHQW�WHDU�H[FKDQJH��OLPLWHG�FRUQHDO�FRYHUDJH��PLQLPDO
VSROLDWLRQ�DQG�HDV\�FDUH�PDNH�WKHP�D��VDIH��YLVLRQ�FRUUHFWLRQ�RSWLRQ��:LWK�FXUUHQW�PDWHULDOV�
JRRG�OHQV�GHVLJQ�DQG�ILWWLQJ��DQQXDO�OHQV�UHSODFHPHQW�DQG�FRPSOLDQFH�ZLWK�WKH�FDUH�V\VWHP�
WKHUH�DUH�PLQLPDO�RFXODU�FRPSOLFDWLRQV��7KH\�DUH�DOVR�HVVHQWLDO�IRU�VRPH�FRQGLWLRQV�VXFK�DV
NHUDWRFRQXV��FRUQHDO�LUUHJXODULWLHV�DQG�DSKDNLD�
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� 6RIW�FRQWDFW�OHQVHV��6&/V���6RIW�FRQWDFW�OHQVHV�DUH�PDGH�RI�K\GURSKLOLF�SRO\PHUV�DQG�PD\�EH

RI�KLJK��PHGLXP�RU�ORZ�ZDWHU�FRQWHQW��6&/V�KDYH�GLDPHWHUV�EHWZHHQ������DQG������PP��PRVW
FRPPRQO\� DURXQG� ���PP�� FRYHULQJ� WKH� FRUQHD�DQG� OLPEXV�� 6RIW� OHQVHV� DUH� LPPHGLDWHO\
FRPIRUWDEOH� WR� WKH� ZHDUHU� EXW� VKRXOG� EH� XVHG� RQO\� IRU� GDLO\� ZHDU� �UHPRYHG� QLJKWO\� DQG
FOHDQHG��DQG�UHLQVHUWHG�WKH�QH[W�GD\���DV�WKHLU�R[\JHQ�SHUPHDELOLW\�LV�QRW�KLJK�HQRXJK�IRU
RYHUQLJKW�ZHDU��1HYHUWKHOHVV�D�VXEVWDQWLDO�QXPEHU�RI�ZHDUHUV�GR�VOHHS�ZLWK� WKHLU� OHQVHV�
ULVNLQJ�PLFURELDO�NHUDWLWLV��6HULRXV�FRPSOLFDWLRQV�ZLWK�WKHVH�OHQVHV�DUH�UDUH�LI�XVHG�SURSHUO\�

� 'LVSRVDEOH�OHQVHV��/HQV�UHSODFHPHQW�LV�XVHG�WR�DGGUHVV�WKH�LVVXH�RI�OHQV�FRQWDPLQDWLRQ�DQG
EDFWHULDO�FRORQL]DWLRQ��0DVV�SURGXFWLRQ�V\VWHPV�ZHUH�GHYHORSHG�WKDW�HQDEOHG�WKH�FRVW�RI�VRIW
OHQVHV� WR�GHFUHDVH��PDNLQJ� IUHTXHQW� UHSODFHPHQW�SUDFWLFDO�� ,Q� WKH�GHYHORSHG�ZRUOG�� WZR�
ZHHNO\�DQG�PRQWKO\�UHSODFHPHQW�RI�PLG�ZDWHU�FRQWHQW�OHQVHV��ZLWK�ULQVLQJ�DQG�GLVLQIHFWDQW
VWRUDJH�RYHUQLJKW��LV�WKH�PRVW�FRPPRQ�PRGDOLW\��

� 'DLO\� GLVSRVDEOHV� �''V��� ,Q� ������ SURGXFWLRQ� FRVWV� GURSSHG� WR� WKH� SRLQW� ZKHUH� GDLO\
UHSODFHPHQW�RI�VRIW�OHQVHV�ZDV�IHDVLEOH��,W�KDV�UDSLGO\�EHFRPH�D�SRSXODU�DOWHUQDWLYH�WR�UHJXODU
OHQV�FOHDQLQJ�LQ�VRPH�FRXQWULHV��IRU�H[DPSOH�-DSDQ�DQG�WKH�8QLWHG�.LQJGRP��7KHVH�OHQVHV
DOORZ�WKH�VLPSOHVW�IRUP�RI�GDLO\�ZHDU�DQG�WKH�FRVW�LV�JUDGXDOO\�PRYLQJ�WRZDUG�86����SHU�GD\
WR�WKH�SDWLHQW�

� 6LOLFRQH�K\GURJHOV��3DWLHQWV�ZDQW�WR�VOHHS�ZLWK�OHQVHV�VR�WKDW�WKH\�FDQ�VHH�FOHDUO\�DOO�WKH�WLPH
DQG�QRW�KDYH�WKH�GDLO\�URXWLQH�RI�OHQV�UHPRYDO��FOHDQLQJ��GLVLQIHFWLRQ�DQG�UHLQVHUWLRQ��7KH�ILUVW
EDUULHU�WR�H[WHQGHG��VHYHQ�GD\V�DQG�QLJKWV�ZLWK�OHQVHV��RU�FRQWLQXRXV�ZHDU�����GD\V�DQG
QLJKWV�RI�FRQWLQXRXV�ZHDU��KDV�EHHQ�R[\JHQ�SHUPHDELOLW\��'N���,Q�WKH�����V��LW�ZDV�HVWDEOLVKHG
WKDW�FRQWDFW�OHQVHV�PXVW�KDYH�DQ�R[\JHQ�WUDQVPLVVLELOLW\��'N�W��RI�DW�OHDVW����%DUUHUV�WR�DYRLG
RYHUQLJKW�FRUQHDO�VZHOOLQJ��ZKLFK�FDQ�OHDG�WR�DGYHUVH�FRUQHDO�HIIHFWV�DQG�VXVFHSWLELOLW\� WR
RFXODU�LQIHFWLRQ��6LOLFRQH�K\GURJHO�FRQWDFW�OHQVHV�KDYH�DQ�R[\JHQ�WUDQVPLVVLELOLW\��'N�W��RI����
WR������XS�WR�WZLFH�WKH�UHTXLUHPHQW�DQG�VL[�PDQ\�WLPHV�WKH�R[\JHQ�WUDQVPLVVLELOLW\�RI�FXUUHQWO\
DYDLODEOH� OHQVHV��7KRXJK�KLJK�'N� VRIW� OHQVHV� FDQ�EH�ZRUQ� IRU� XS� WR� ��� GD\V� DQG�QLJKWV
FRQWLQXRXVO\�EHIRUH�UHSODFHPHQW��ZLWKRXW�K\SR[LF�VLGH�HIIHFWV��PHFKDQLFDO�DQG�LQIODPPDWRU\
DGYHUVH�HYHQWV�VWLOO�RFFXU�ZLWK�WKHVH�OHQVHV�

����� &RQWDFW�OHQV�XVH�LQ�GHYHORSLQJ�FRXQWULHV
:KLOH�FRQWDFW�OHQVHV�FDQ�EH�DQ�HIIHFWLYH�DQG�VDIH�IRUP�RI�YLVLRQ�FRUUHFWLRQ��RIIHULQJ�WKH

ZHDUHU�RSWLFDO�DGYDQWDJHV�RYHU�VSHFWDFOHV��WKHUH�DUH�D�QXPEHU�RI�FRQVLGHUDWLRQV�ZKLFK�UHQGHU
WKHP�XQVXLWDEOH�IRU�JHQHUDO�XVH�WR�VROYH�XQFRUUHFWHG�UHIUDFWLYH�HUURU�

,Q�RQH�FRQWDFW�OHQV�XWLOL]DWLRQ�PRGHO��WKH�PRVW�LQIOXHQWLDO�IDFWRUV�LQ�FRQWDFW�OHQV�XVDJH�DUH
WKH�QXPEHU�RI�WUDLQHG�SUDFWLWLRQHUV��WKH�SXUFKDVLQJ�SRZHU�RI�WKH�SRSXODWLRQ�DQG�SXEOLF�DZDUHQHVV
UHJDUGLQJ�FRQWDFW� OHQVHV��$FFRUGLQJO\��DW�SUHVHQW��FRQWDFW� OHQVHV�KDYH� OLPLWHG�DSSOLFDWLRQ� IRU
UHIUDFWLYH�HUURU�FRUUHFWLRQ�IRU�WKH�JHQHUDO�SRSXODWLRQ�LQ�GHYHORSLQJ�FRXQWULHV��EXW�WKH\�DUH�EHLQJ
LQFUHDVLQJO\�XVHG�E\�WKH�PRUH�DIIOXHQW�PHPEHUV�RI�WKHVH�VRFLHWLHV��&KLQD�DQG�,QGLD��IRU�H[DPSOH�
KDYH�WKH�IDVWHVW�JURZWK�UDWHV�LQ�FRQWDFW�OHQV�XVH�LQ�WKH�ZRUOG�
� 3UDFWLWLRQHU�DYDLODELOLW\�DQG�VNLOO��7KH�PDMRU�QRQ�HFRQRPLF�IDFWRU�LQ�WKH�OHYHO�RI�XVH�RI�FRQWDFW

OHQVHV�ZLWKLQ�D�UHJLRQ�LV�WKH�QXPEHU�RI�VNLOOHG�DQG�NQRZOHGJHDEOH�SUDFWLWLRQHUV�VHUYLQJ�WKDW
DUHD��&RQWDFW�OHQVHV�VKRXOG�EH�FRQVLGHUHG�DV�DQ�RFXODU�GHYLFH��QHHGLQJ�WR�EH�ILWWHG�SURSHUO\
DQG�PRQLWRUHG��3UDFWLWLRQHUV�VKRXOG�EH�DEOH�WR�VHOHFW�VXLWDEOH�SDWLHQWV��SHUIRUP�TXDOLW\�H\H
H[DPLQDWLRQV��XQGHUVWDQG�WKH�VLJQV�DQG�V\PSWRPV�RI�SRWHQWLDO�FRPSOLFDWLRQV�RI�FRQWDFW�OHQVHV
DQG�HGXFDWH�SDWLHQWV�WKRURXJKO\�LQ�WKH�SURSHU�XVH�RI�WKLV�IRUP�RI�FRUUHFWLRQ��0DQ\�GHYHORSLQJ
FRXQWULHV� VWLOO� KDYH� YHU\� IHZ� FRQWDFW� OHQV� WHDFKLQJ� LQVWLWXWLRQV� DQG� WUDLQHG� FRQWDFW� OHQV
HGXFDWRUV�
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� &RVW��&RVW�LV�DQRWKHU�PDMRU�EDUULHU��7KH�DQQXDO�FRVW�RI�FRQWDFW�OHQVHV�DQG�WKH�VROXWLRQV��HWF��

QHHGHG�IRU�WKHLU�FDUH�DYHUDJHV�DSSUR[LPDWHO\�86������SHU�\HDU�JOREDOO\��:KLOH�WKLV�FRVW�LV�QRW
DQ�LQVXUPRXQWDEOH�EDUULHU�WR�WKHLU�LQFUHDVLQJ�XVH�LQ�WKH�GHYHORSHG�ZRUOG��LW�LV�FOHDUO\�SURKLELWLYH
IRU�WKH�OHVV�DIIOXHQW��7KH�DQQXDO�FRVW�RI�VSHFWDFOHV�DQG�WKHLU�GHOLYHU\��E\�FRQWUDVW��FDQ�EH�DV
ORZ�DV�86����SHU�\HDU��LW�DYHUDJHV�DSSUR[LPDWHO\�86�����SHU�\HDU�JOREDOO\���+RZHYHU��WKH
FRVW�RI�FRQWDFW�OHQVHV�FDQ�EH�D�IDFWRU�LQ�WKH�HFRQRPLF�YLDELOLW\�RI�FOLQLFV��%\�SURYLGLQJ�WKH
ZHDOWKLHU�SDWLHQWV�ZLWK�OHQVHV��LW�LV�SRVVLEOH�WR�VXEVLGL]H�WKH�RSHUDWLRQV�RI�WKH�FOLQLF�LQ�SURYLGLQJ
FDUH�WR�SRRUHU�SDWLHQWV�

� $YDLODELOLW\�RI� OHQVHV�� ,QFUHDVLQJ�FRQWDFW� OHQV�XVH� LQ� WKH�XUEDQ�DUHDV�RI�VRPH�GHYHORSLQJ
FRXQWULHV�KDV�PHDQW�WKDW�WKH�DYDLODELOLW\�RI�WKHVH�SURGXFWV�LV�LQFUHDVLQJ��+RZHYHU��WKHUH�LV�VWLOO
OLWWOH�RU�QR�DYDLODELOLW\�LQ�UXUDO�DUHDV�

� (TXLSPHQW��,Q�RUGHU�WR�ILW�FRQWDFW�OHQVHV�SURSHUO\�DQG�FRQGXFW�JRRG�IROORZ�XS�FDUH��D�VOLW�ODPS
DQG�NHUDWRPHWHU�DUH�HVVHQWLDO��7KHVH�DUH�QRW�DOZD\V�DYDLODEOH�LQ�GHYHORSLQJ�FRXQWULHV�DQG�DUH
UHDVRQDEO\�H[SHQVLYH�WR�SXUFKDVH�DQG�PDLQWDLQ�

� (QYLURQPHQW��+\JLHQH�LV�DQ�H[WUHPHO\�LPSRUWDQW�FRPSRQHQW�RI�PDLQWDLQLQJ�H\H�KHDOWK�ZLWK�DOO
W\SHV� RI� FRQWDFW� OHQV� ZHDU�� 8QIRUWXQDWHO\�� LQ� GHYHORSLQJ� FRXQWULHV�� WKH� HQYLURQPHQW� LV
FKDOOHQJLQJ��,Q�SDUWLFXODU��OLPLWHG�DYDLODELOLW\�RI�FOHDQ�ZDWHU�DQG�RU�KLJK�OHYHOV�RI�GXVW�DQG�RWKHU
FRQWDPLQDQWV�PDNH�WKH�PDLQWHQDQFH�RI�KLJK�OHYHOV�RI�OHQV�DQG�IDFLDO�FOHDQOLQHVV�GLIILFXOW��7KLV
FDQ�FRPSURPLVH�WKH�VDIHW\�RI�FRQWDFW�OHQVHV�DV�D�YLVLRQ�FRUUHFWLRQ�RSWLRQ�

� )ROORZ�XS��$ IXUWKHU�FRPSURPLVH�WR�OHQV�VDIHW\�LV�ODFN�RI�DYDLODELOLW\�RI�IROORZ�XS�VHUYLFHV��/HQV
ZHDUHUV�VKRXOG�PRQLWRU� WKHLU�H\HV�GDLO\�DQG�SURPSWO\�FRQWDFW� WKHLU�SUDFWLWLRQHU� LI�VLJQV�RI
LQIODPPDWLRQ�RU�LQIHFWLRQ�RFFXU��,Q�GHYHORSLQJ�FRXQWULHV��SDUWLFXODUO\�LQ�UXUDO�DUHDV��WKHUH�PD\
EH�QR�SUDFWLWLRQHU�UHDGLO\�DYDLODEOH��,QIODPPDWLRQ�DQG�LQIHFWLRQ�PD\�WKHUHIRUH�JR�XQWUHDWHG�
WKUHDWHQLQJ�RFXODU�KHDOWK�DQG�HYHQ�VLJKW�

� 3DWLHQW�HGXFDWLRQ��(GXFDWLRQ�LV�DOVR�LPSRUWDQW�IRU�FRQWDFW�OHQV�ZHDUHUV��7KH\�PXVW�EH�WUDLQHG
LQ�OHQV�LQVHUWLRQ�DQG�UHPRYDO��OHQV�FOHDQLQJ�DQG�VWRUDJH��DQG�PRQLWRULQJ�RI�H\H�KHDOWK�

&RQFOXVLRQ
&OHDUO\�� QRQH� RI� WKHVH� EDUULHUV� WR� FRQWDFW� OHQV� ZHDU� LQ� GHYHORSLQJ� FRXQWULHV� LV

LQVXUPRXQWDEOH��/RZHU�FRVW�OHQV�RSWLRQV�FRXOG�EH�IRXQG�DQG�GLVWULEXWLRQ�V\VWHPV�HVWDEOLVKHG�
(GXFDWLRQ� RI� SUDFWLWLRQHUV� DQG� HGXFDWRUV� KDV� DOUHDG\� EHHQ� VKRZQ� WR� EH� KLJKO\� HIIHFWLYH� LQ
LQFUHDVLQJ�WKH�QXPEHUV�DQG�DYDLODELOLW\�RI�FRQWDFW�OHQV�WUDLQHG�SUDFWLWLRQHUV��WKXV�LQFUHDVLQJ�WKH
XVH�RI�FRQWDFW�OHQVHV��'LVSRVDEOH�LQFRPH�DQG�HQYLURQPHQWDO�FRQGLWLRQV�DUH�JUDGXDOO\�LPSURYLQJ
LQ�PDQ\�DUHDV��+RZHYHU��RYHUDOO��FRQWDFW�OHQVHV�DUH�D�IDU�PRUH�FRPSOH[�DQG�FRVWO\�RSWLRQ�IRU
FRUUHFWLQJ�XQFRUUHFWHG�UHIUDFWLYH�HUURU��$W�SUHVHQW��VSHFWDFOHV�DUH�WKH�EHWWHU�DQVZHU��6SHFLDOW\
FRQWDFW�OHQV�VHUYLFH�VKRXOG�EH�FRQVLGHUHG�DW�WKH�WHUWLDU\�OHYHO�RI�H\H�FDUH�IRU�WKRVH�LQ�QHHG�
��� 5ROH� RI� UHIUDFWLYH� VXUJHU\� LQ� FRUUHFWLQJ� UHIUDFWLYH� HUURU� DQG� LWV� IHDVLELOLW\� LQ

GHYHORSLQJ�FRXQWULHV
,W�LV�HVWLPDWHG�WKDW�QHDUO\���PLOOLRQ�/$6,.�SURFHGXUHV�ZLOO�EH�SHUIRUPHG�LQ�WKH�\HDU�����

DQG�WKH�SURFHGXUH�KDV�EHHQ�SHUIRUPHG�LQ�DW�OHDVW����FRXQWULHV�DURXQG�WKH�JOREH��/DUJH�VFDOH
UHIUDFWLYH� VXUJHU\� GHOLYHU\� EXVLQHVVHV� KDYH� VSUXQJ� XS� DURXQG� WKH� ZRUOG�� DQG� ODVHU� DQG
LQVWUXPHQWDWLRQ�PDQXIDFWXUHUV�KDYH�VHW�D�UDSLG�SDFH�RI�WHFKQRORJLFDO�GHYHORSPHQW��)RU�PRVW
/$6,.�SDWLHQWV��WKH�FRUUHFWLRQ�LV�VLPSOH��TXLFN��ZLWKRXW�VLJQLILFDQW�GLVFRPIRUW��DQG�LV�SHUPDQHQW�
5H�WUHDWPHQWV�DUH�QHHGHG�IRU�VRPH�SDWLHQWV�DQG�D�PLQRULW\�KDYH�VLJQLILFDQW�YLVXDO�FRPSOLFDWLRQV�
7KH�ORQJ�WHUP�HIIHFWV�RI�WKH�VXUJHU\�DUH�VWLOO�XQNQRZQ�DQG��GXH�WR�FRVW�DQG�DYDLODELOLW\��UHIUDFWLYH
VXUJHU\�LV�RQO\�DSSOLFDEOH�IRU�D�VPDOO�SHUFHQWDJH�RI�SDWLHQWV�DW�SUHVHQW�
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5HIUDFWLYH�VXUJHU\�UHPRYHV�WKH�QHFHVVLW\�IRU�WKH�GHOLYHU\�RI�YLVLRQ�FRUUHFWLRQ�GHYLFHV�VXFK
DV� VSHFWDFOHV� RU� FRQWDFW� OHQVHV�� ,W� LV� DOVR� D� �SHUPDQHQW�� FRUUHFWLRQ� IRU� WKH� SUH�SUHVE\RSH�
+RZHYHU��REYLRXV�FRQFHUQV�LQ�GHYHORSLQJ�DQ�HIIHFWLYH�GHOLYHU\�V\VWHP�RI�UHIUDFWLYH�VXUJHU\�LQ
GHYHORSLQJ�FRXQWULHV�LQFOXGH�WKH�IROORZLQJ�
� &RVW�RI�HTXLSPHQW��/$6,.�PDFKLQHV�FRVW�EHWZHHQ�86����������DQG�86�����������DOWKRXJK

LQ�VRPH�DUHDV�PDQXIDFWXUHUV�PD\�EH�ZLOOLQJ�WR�GRQDWH�HTXLSPHQW��/RQJ�WHUP�PDLQWHQDQFH�RI
WKH��KLJK�WHFK��HTXLSPHQW�LV�DOVR�RI�FRQFHUQ�LQ�GHYHORSLQJ�FRXQWULHV�� 7UDLQLQJ�RI�WHFKQLFDO�VWDII��VFUHHQLQJ�SHUVRQQHO��VXUJHRQV�DQG�SRVWRSHUDWLYH�FDUH�JLYHUV��7KH
SULPDU\� IDFWRU� LQ� VXFFHVVIXO� UHIUDFWLYH� VXUJHU\� LV� WKH� VNLOO� RI� WKH� VXUJHRQ�� ,Q� GHYHORSLQJ
FRXQWULHV��WKH�WUDLQLQJ�QHHGHG�WR�GHOLYHU�KLJK�TXDOLW\�VXUJHU\�LV�OLNHO\�WR�EH�SURKLELWLYH�LQ�WHUPV
RI�FRVW�DQG�WLPH�� 4XDOLW\�FRQWURO��,Q�GHYHORSLQJ�FRXQWULHV��WKHUH�LV�D�KLJK�GDQJHU�RI�FRVW�FXWWLQJ�PHDVXUHV�VXFK
DV�WKH�UH�XVH�RI�HTXLSPHQW��UDSLG�WXUQRYHU�RI�SDWLHQWV�DQG�SRRU�SDWLHQW�VFUHHQLQJ��$OO�RI�WKHVH
KDYH�QHJDWLYH�LPSOLFDWLRQV�IRU�WKH�RXWFRPH�RI�WKH�VXUJHU\�� /LPLWHG�DSSOLFDWLRQ��5HIUDFWLYH�VXUJHU\�LV�SUHVHQWO\�QRW�FRQVLGHUHG�DSSURSULDWH�IRU�SDHGLDWULF
DJH�JURXSV��IRU�KLJK�GHJUHHV�RI�P\RSLD��RU�IRU�SUHVE\RSLD��6RPH�SDWLHQWV�PD\�VWLOO�QHHG�VRPH
VSHFWDFOH�FRUUHFWLRQ�IROORZLQJ�VXUJHU\��WKXV�UHIUDFWLYH�VHUYLFHV�ZLOO�VWLOO�QHHG�WR�EH�LQ�SODFH�

2YHUDOO��LW�LV�FRQFOXGHG�WKDW�UHIUDFWLYH�VXUJHU\�GRHV�QRW�KDYH�D�UROH�LQ�FRUUHFWLQJ�UHIUDFWLYH
HUURUV�LQ�GHYHORSLQJ�FRXQWULHV�DW�WKLV�WLPH��EXW�WKDW�GHYHORSPHQWV�LQ�WKLV�ILHOG�VKRXOG�EH�FORVHO\
ZDWFKHG�

�� 5(6285&(6
��� +XPDQ�UHVRXUFH�UHTXLUHPHQWV

5HIUDFWLYH�VHUYLFHV�DQG�GLVSHQVLQJ�QHHG�WR�EH�DFFHVVLEOH�DW�GLIIHUHQW�OHYHOV�DQG�GLIIHUHQW
ORFDWLRQV��IURP�UHPRWH�UXUDO�DUHDV�WR�XUEDQ�HQYLURQPHQWV�DOO�RYHU�WKH�ZRUOG�

7KH�DLP�RI�WKH�SURJUDPPH�LV�
� WR�PDNH�UHIUDFWLRQ�VHUYLFHV�RI�JRRG�TXDOLW\�DYDLODEOH��DFFHVVLEOH�DQG�DIIRUGDEOH�WR�DOO�� WR�GHYHORS�DSSURSULDWH�KXPDQ�UHVRXUFHV�FRVW�HIIHFWLYHO\�� WR�JHQHUDWH�ORFDO�HPSOR\PHQW��ZKHUH�SRVVLEOH�

����� 6LWXDWLRQDO�DQDO\VLV�RI�H[LVWLQJ�UHIUDFWLYH�VHUYLFHV
Service delivery Infrastructure

Region Government Non-government (private) Education
Western Pacific * *** ****
South-East Asia ** ** **
Eastern
Mediterranean

* *** *

Africa * *** *
Europe * *** ****
The Americas * *** ****

6FDOH�XVHG��JURXS�UDWLQJ�EDVHG�RQ�SDUWLFLSDQWV�NQRZOHGJH���
1RW�DGHTXDWH�±�



9HU\�JRRG
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����� 3HUVRQQHO

7KHUH�DUH�D�QXPEHU�RI�FDWHJRULHV�DQG�OHYHOV�RI�SHUVRQQHO�LQYROYHG�LQ�UHIUDFWLYH�VHUYLFH
GHOLYHU\�
� 3URIHVVLRQDO��UHVSRQVLEOH�IRU�UHIUDFWLRQ��UHIHUUDO��GLVSHQVLQJ��PDQDJHPHQW��DQG�WHDFKLQJ�

� 2SWRPHWULVWV��WKUHH��WR�IRXU�\HDU�WUDLQLQJ�SRVW�KLJK�VFKRRO�H[FHSW�LQ�1RUWK�$PHULFD�DQG
1LJHULD��ZKHUH�LW�LV�SRVW�GHJUHH�� 2SKWKDOPRORJLVWV��WKUHH�WR�IRXU�\HDUV
�UHVLGHQF\�SRVW�PHGLFDO�VFKRRO�

� 0LG�OHYHO��UHVSRQVLEOH�IRU�UHIUDFWLRQ��UHIHUUDO��GLVSHQVLQJ�DQG�VRPH�PDQDJHPHQW�
� 2SKWKDOPLF�QXUVHV��RQH�\HDU�SRVW�QXUVLQJ��PLQLPXP�VL[�PRQWKV�� 2SKWKDOPLF�WHFKQLFLDQV��RQH�WR�WKUHH�\HDUV�� 9LVLRQ�WHFKQLFLDQV��RQH�\HDU�� 'LVSHQVLQJ�RSWLFLDQV��RQH�WR�WZR�\HDUV�
6WDII�DW�WKLV�OHYHO�ZKR�DUH�FRQGXFWLQJ�EDVLF�H\H�H[DPLQDWLRQV�DQG�ELQRFXODU�UHIUDFWLRQ�VKRXOG
EH�DEOH�WR�GHWHFW�DQG�UHIHU�SRWHQWLDOO\�GDPDJLQJ�H\H�GLVHDVH�

� &RPPXQLW\��UHVSRQVLEOH�IRU�KHDOWK�HGXFDWLRQ��EDVLF�VFUHHQLQJ��UHIHUUDO�DQG�VRPH�GLVSHQVLQJ�
� &RPPXQLW\�ZRUNHUV� 6FKRROWHDFKHUV� 3ULPDU\�H\H�FDUH�ZRUNHUV� 3ULPDU\�KHDOWK�FDUH
$Q�LPSRUWDQW�UROH�RI�WKLV�OHYHO�RI�SHUVRQQHO�LV�WKH�FUHDWLRQ�RI�SXEOLF�DZDUHQHVV�RI�H\H�FDUH�DQG
YLVLRQ�FRUUHFWLRQ��(YHQ�LQ�GHYHORSHG�FRXQWULHV�VXFK�DV�$XVWUDOLD��JURXSV�VXFK�DV�WKH�HOGHUO\�
UHPRWH�DQG�UXUDO�SRSXODWLRQV�PD\�QRW�UHDOL]H�WKDW�WKHLU�YLVLRQ�FRXOG�EH�LPSURYHG�E\�UHIUDFWLYH
FRUUHFWLRQ��%\� UDLVLQJ�DZDUHQHVV�RI� WKH�QHHG� IRU�H\H�FDUH�� WKHVH�FRPPXQLWLHV� LQ�JHQHUDO
EHFRPH�PRUH�LQYROYHG�ZLWK�H\H�FDUH�HIIRUWV�DQG�VXSSRUW�WKH�VXVWDLQDELOLW\�RI�DQ\�SURJUDPPHV�

� 2WKHU�SHUVRQQHO��UHVSRQVLEOH�IRU�PDQDJHPHQW�
� $GPLQLVWUDWRUV� 3XEOLF�KHDOWK�VSHFLDOLVWV� $FFRXQWLQJ�)LQDQFH� 0DQDJHUV

:KLOH�WKH�WDUJHW�QXPEHU�RI�SHUVRQQHO�ZLOO�GHSHQG�RQ�QHHGV�DQG�ZLOO�EH�VSHFLILF�WR�HDFK
FRXQWU\��WKH�IROORZLQJ�DUH�WKH�UHTXLUHPHQWV�LQ�JHQHUDO�

� 7KHUH�VKRXOG�EH�DW�OHDVW�RQH�QXUVH�LQ�HDFK�FOLQLF�ZKR�KDV�UHFHLYHG�WUDLQLQJ�LQ�SULPDU\�H\H
FDUH�� 7KHUH� VKRXOG� EH� RQH� FOLQLF� QXUVH� WUDLQHG� LQ� SULPDU\� H\H� FDUH� IRU� HYHU\� ��� ���
SRSXODWLRQ�� 7KHUH�VKRXOG�EH�D�PLQLPXP�RI�RQH�PLG�OHYHO�SHUVRQQHO�VXFK�DV�DQ�RSKWKDOPLF�QXUVH�ZKR
UHIUDFWV�IRU�HYHU\���������SRSXODWLRQ��LPSURYLQJ�WR���SHU����������WKHQ�WR���SHU��������� 7KHUH�VKRXOG�EH�DW�OHDVW�RQH�RSWRPHWULVW�LQ�HDFK�KHDOWK�FDUH�UHJLRQ��LPSURYLQJ�WR���SHU
��������SRSXODWLRQ��WKHQ�WR���SHU����������:KLOH�WKHUH�DUH�PDQ\��RIILFLDO��SURIHVVLRQDO
GHILQLWLRQV�RI�RSWRPHWULVW��IRU�WKH�SXUSRVHV�RI�9LVLRQ������DQ��RSWRPHWULVW��LV�GHILQHG�DV�D
SHUVRQ�ZKR�FDQ�SURYLGH�UHIUDFWLYH�VHUYLFHV��GHWHUPLQH�DQG�SURYLGH�DSSURSULDWH�RSWLFDO
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FRUUHFWLRQ��FRQGXFW�H\H�H[DPLQDWLRQV�DQG�LGHQWLI\�H\H�FRQGLWLRQV�UHTXLULQJ�DSSURSULDWH
UHIHUUDO�� 7KHUH�VKRXOG�EH�RQH�RSKWKDOPRORJLVW�SHU�PLOOLRQ�SRSXODWLRQ��LQFUHDVLQJ�WR���SHU���������
9LVLRQ������KXPDQ�UHVRXUFH�WDUJHWV��PLQLPXP�ILJXUHV�IRU�$IULFD��DUH�DV�IROORZV�

Target per population
2000 2010 2020

Ophthalmologists 1:500 000 1:400 000 1:250 000
Ophthalmic nurses 1:400 000 1:200 000 1:100 000
Refractionists 1:250 000 1:100 000 1:50 000

,W�LV�DOVR�LPSRUWDQW�WKDW�WKHUH�EH�DQ�LQWHJUDWLRQ�ERWK�YHUWLFDOO\��ZLWKLQ�WKH�H\H�FDUH�WHDP�
DQG� KRUL]RQWDOO\�� ZLWK� RWKHU� KHDOWK� SURYLGHUV� DQG� RUJDQL]DWLRQV�� :KLOH� LQ� VRPH� FRXQWULHV�
SDUWLFXODUO\�LQ�WKH�GHYHORSHG�ZRUOG��WKHUH�FDQ�EH�ULYDOU\�RU�WHQVLRQ�EHWZHHQ�GLIIHUHQW�SURIHVVLRQDO
JURXSV��VXFK�DV�EHWZHHQ�RSKWKDOPRORJ\�DQG�RSWRPHWU\��WKLV�FDQ�EH�D�EDUULHU�WR�WKH�GHOLYHU\�RI
UHIUDFWLYH� VHUYLFHV� DQG� JHQHUDO� H\H� FDUH�� 5HJXODU� FRQWDFW� EHWZHHQ� DOO� JURXSV� ZLOO� DVVLVW� LQ
SODQQLQJ�DQG�HIIHFWLYH�WDUJHWLQJ�RI�SULRULWLHV�DQG�UHVRXUFHV�

02'(/��
'XULQJ�WKH�ODXQFK�RI�9LVLRQ�������7KH�5LJKW�WR�6LJKW� D�JHQHULF�IRXU�WLHU�VWUXFWXUH�KDV�EHHQ

FRQVLGHUHG�IRU�GHOLYHU\�RI�H\H�FDUH�WKDW�LV�VXLWDEOH�WR�PRVW�SDUWV�RI�WKH�ZRUOG��ZLWK�DSSURSULDWH�ORFDO
PRGLILFDWLRQV�
7LHU����3ULPDU\�H\H�FDUH
/RFDO�YLVLRQ�FHQWUHV�WR�GHOLYHU�FRPPXQLW\�H\H�KHDOWK�VHUYLFHV�DQG�WR�UHIHU�SDWLHQWV�IRU�IXUWKHU
WUHDWPHQW�
3RSXODWLRQ�XQLW �������SHRSOH
)XQFWLRQV 5HIUDFWLRQ�DQG�GLVSHQVLQJ

6FUHHQLQJ�RI�H\H�SUREOHPV
5HIHUUDO�WR�VHFRQGDU\�VHUYLFH�FHQWUHV
/LQNDJH�ZLWK�SULPDU\�KHDOWK�QHWZRUN�

6WDII ��H\H�FDUH�YLVLRQ�PLG�OHYHO�SHUVRQQHO
7LHU����6HUYLFH�FHQWUH
6HFRQGDU\�H\H�FDUH��EDVHG�LQ�KRVSLWDOV��GLVWULFW�KRVSLWDOV�RU�SULYDWH�FOLQLFV�
3RSXODWLRQ�XQLW ��������WR���PLOOLRQ
6WDII ��RSKWKDOPRORJLVW

� RSWRPHWULVWV
� RSKWKDOPLF�WHFKQLFLDQV
0LG�OHYHO�H\H�FDUH�SHUVRQQHO
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7LHU����7UDLQLQJ�FHQWUHV
:KHUH� DOO� PHGLFDO� DQG� SDUDPHGLFDO� WUDLQLQJ� LV� FRQGXFWHG�� LQFOXGLQJ� GHSDUWPHQWV� RI
RSKWKDOPRORJ\��PHGLFDO�FROOHJHV��RSWRPHWU\�VFKRROV��HWF�
)XQFWLRQV 7HDFKLQJ

6HUYLFH
&OLQLFDO�UHVHDUFK

6WDII 2SKWKDOPRORJLVWV��DOO�IXQFWLRQV�
2SWRPHWULVWV��DOO�IXQFWLRQV�
2SKWKDOPLF�WHFKQLFLDQV��VHUYLFH�RQO\�
0LG�OHYHO�H\H�FDUH�SHUVRQQHO

7LHU����&HQWUHV�RI�H[FHOOHQFH
3URYLGLQJ�UHVRXUFH�PRELOL]DWLRQ��SODQQLQJ�DQG�DGPLQLVWUDWLRQ�IRU�WKH�HQWLUH�S\UDPLG��HGXFDWLRQ
LQFOXGLQJ�PDVWHUV�DQG�GRFWRUDO�SURJUDPPHV��DQG�UHVHDUFK�
)XQFWLRQV 7HDFKLQJ

6HUYLFH
5HVHDUFK

6WDII 2SKWKDOPRORJLVWV��DOO�IXQFWLRQV�
2SWRPHWULVWV��DOO�IXQFWLRQV�
2SKWKDOPLF�WHFKQLFLDQV��VHUYLFH�RQO\�
0LG�OHYHO�H\H�FDUH�SHUVRQQHO

02'(/��
(\H� FDUH� SUDFWLWLRQHUV� VKRXOG� QRW� EH� DOORFDWHG� IRU� UHIUDFWLYH� VHUYLFHV� H[FOXVLYHO\�

3DUWLFXODUO\�LQ�GHYHORSLQJ�RU�SRRUHU�QDWLRQV��WKH�H\H�FDUH�SUDFWLWLRQHU�KDV�WR�EH�UHVSRQVLEOH�IRU
JHQHUDO�H\H�FDUH��)XUWKHUPRUH��OLPLWHG�UHVRXUFHV�GLFWDWH�WKDW�DQ\�VWUDWHJ\�GHYLVHG�VKRXOG�EH�LQ
DFFRUGDQFH�ZLWK�WKH�KXPDQ�UHVRXUFH�VWUDWHJ\�RI�WKH�FRXQWU\��&UHDWLQJ�PRGHOV�WKDW�VXJJHVW�QHZ
SHUVRQQHO�PD\�UHVXOW�LQ�OLPLWHG�VXSSRUW�DQG�LQYROYHPHQW�IURP�WKH�DXWKRULWLHV�DQG�WKXV�SUHYHQW�WKH
VXFFHVV� RI� DQ\� UHIUDFWLYH� VHUYLFHV� VWUDWHJ\�� 7KHUHIRUH� WKH� IROORZLQJ� DSSURDFK� VKRXOG� EH
FRQVLGHUHG�DV�DQ�DOWHUQDWLYH�
&RPPXQLW\�OHYHO
)XQFWLRQV 6FUHHQLQJ�LV�LQWHJUDO�WR�HDUO\�GHWHFWLRQ�DQG�PDQDJHPHQW��6FUHHQLQJV�QHHG

WR�EH�FRQGXFWHG�DW�VFKRROV�DQG�RWKHU�FRPPXQLW\�VHWWLQJV�
3URYLVLRQ�RI�UHDGHUV�IRU�SUHVE\RSLF�SDWLHQWV
2WKHU�H\H�FDUH�WDVNV�VXFK�DV�WUHDWPHQW�RI�FRQMXQFWLYLWLV�DQG�WKH�GHWHFWLRQ
RI�RFXODU�GLVHDVH

6WDII (\H�FDUH�QXUVH�RU�FRPPXQLW\�KHDOWK�ZRUNHU
7UDLQLQJ 0DQ\�FOLQLFV�KDYH�QXUVHV�LQYROYHG�LQ�EDVLF�H\H�FDUH�IURP�DQ�RFXODU�GLVHDVH

SHUVSHFWLYH��$GGLWLRQDO� WUDLQLQJ� LQ�H\H�FDUH�ZLOO� LQFOXGH�DVVHVVLQJ� YLVXDO
DFXLW\��VFUHHQLQJ�WHFKQLTXHV�DQG�GLVSHQVLQJ�RI�UHDGHUV�
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/DUJHU�FOLQLFV�RU�FRPPXQLW\�KHDOWK�FHQWUHV
)XQFWLRQV 5HIUDFWLRQ�LQ�WKH�FRQWH[W�RI�D��SULPDU\�H\H�FDUH�H[DPLQDWLRQ�

'LVSHQVLQJ�RI�VLQJOH�YLVLRQ�UHDG\�PDGHV�IRU�GLVWDQFH�DQG�QHDU
2FXODU�GLVHDVH�PDQDJHPHQW
/RZ�YLVLRQ

6WDII 6DPH� DV� IRU� FOLQLFV� RU�� LI� UHVRXUFHV� SHUPLW�� PLG�OHYHO� H\H� FDUH
SHUVRQQHO�RSKWKDOPLF�QXUVHV

'LVWULFW�KRVSLWDOV
)XQFWLRQV 5HIUDFWLRQ�LQ�WKH�FRQWH[W�RI�D�IXOO�H\H�H[DPLQDWLRQ

'LVSHQVLQJ�RI�UHDG\�PDGH�VSHFWDFOHV
'LVSHQVLQJ�RI�FXVWRP�PDGH�VSHFWDFOHV

6WDII 2SKWKDOPLF�QXUVHV
2SWRPHWULVWV�UHIUDFWLRQLVWV
0LG�OHYHO�H\H�FDUH�SHUVRQQHO

5HJLRQDO�KRVSLWDOV
)XQFWLRQV 5HIUDFWLRQ�LQ�WKH�FRQWH[W�RI�D�IXOO�H\H�H[DPLQDWLRQ

'LVSHQVLQJ�RI�VSHFWDFOHV
)LWWLQJ�DQG�GLVSHQVLQJ�RI�FRQWDFW�OHQVHV
&\FORSOHJLF�UHIUDFWLRQ
/RZ�YLVLRQ
%LQRFXODU�YLVLRQ
2SWRPHWULVWV�VKRXOG�EH�XWLOL]HG�LQ�WKH�WUDLQLQJ�RI�RWKHU�SHUVRQQHO�LQ�UHIUDFWLYH
HUURU�DQG�EDVLF�ORZ�YLVLRQ�VNLOOV�VR�WKDW�WKH�WDVNV�RXWOLQHG�IRU�WKH�FOLQLFV�DQG
GLVWULFW�KRVSLWDOV�EHFRPH�D�UHDOLW\�

6WDII 2SKWKDOPRORJLVWV
2SWRPHWULVWV�UHIUDFWLRQLVWV
2SKWKDOPLF�QXUVHV
0LG�OHYHO�H\H�FDUH�SHUVRQQHO

3URYLQFLDO�RU�WHUWLDU\�OHYHO�KRVSLWDOV
)XQFWLRQV 0LQLPDO�URXWLQH�UHIUDFWLRQ�VKRXOG�EH�GRQH�DW�WKLV�OHYHO��SUHIHUDEO\�QRQH��

0RVW� UHIUDFWLRQ� VKRXOG� EH� LQ� UHODWLRQ� WR� SRVWRSHUDWLYH� DQG� SUHRSHUDWLYH
PDQDJHPHQW�
&\FORSOHJLF�UHIUDFWLRQ�IRU�SDHGLDWULF�SDWLHQWV�ZLWK�VTXLQWV�DQG�ZKR�PD\�QHHG
WR�EH�HYDOXDWHG�IRU�VXUJHU\

6WDII 2SKWKDOPRORJLVWV
2SWRPHWULVWV�UHIUDFWLRQLVWV
2SKWKDOPLF�QXUVHV
0LG�OHYHO�H\H�FDUH�SHUVRQQHO
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����� 3HUVRQQHO�LVVXHV
� 'LVWULEXWLRQ��,Q�PDQ\�GHYHORSLQJ�FRXQWULHV��WUDLQHG�H\H�FDUH�SHUVRQQHO�DUH�FRQFHQWUDWHG�LQ

XUEDQ�DUHDV��2QH�ZD\� WR�FRPEDW� WKLV�PDOGLVWULEXWLRQ�PD\�EH� WR� UHFUXLW�SHRSOH� IURP� ORFDO
FRPPXQLWLHV��LQ�WKH�KRSH�WKDW�WKH\�UHWXUQ�WR�WKHVH�FRPPXQLWLHV�IROORZLQJ�WUDLQLQJ��+RZHYHU�
LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�LVRODWLRQ�LQ�WKH�VLWXDWLRQV�WR�ZKLFK�WKH\�UHWXUQ�LQGXFHV�VRPH
SHUVRQQHO� WR�VHHN� RSSRUWXQLWLHV�HOVHZKHUH��2QJRLQJ�SURIHVVLRQDO� VXSSRUW� DQG�FRQWLQXLQJ
HGXFDWLRQ�DUH�LPSRUWDQW�FRPSRQHQWV�RI�NHHSLQJ�SHRSOH�PRWLYDWHG��,QLWLDWLYHV�VXFK�DV�DQQXDO
UHYLHZV�� SODQQLQJ� PHHWLQJV� ZLWK� RWKHU� PHPEHUV� RI� WKH� IRXU� WLHUV�� RQJRLQJ� FRQWDFW� ZLWK
RUJDQL]DWLRQV�DQG�SURIHVVLRQDOV��DQG�UHJXODU�YLVLWV�IURP�VHUYLFH�FHQWUH�VWDII�DUH�DOO�YDOXDEOH
PHWKRGV�RI�UHWDLQLQJ�SHUVRQQHO�DQG�PDLQWDLQLQJ�PRPHQWXP�LQ�WKH�GHOLYHU\�RI�H\H�FDUH�

� &DUHHU�DGYDQFHPHQW��6LPLODUO\��ODFN�RI�SURIHVVLRQDO�DGYDQFHPHQW�RSSRUWXQLWLHV�OHDGV�PLG�
OHYHO�SHUVRQQHO�WR�VHHN�SODFHPHQW�LQ�RWKHU�ILHOGV��&DUHHU�RSSRUWXQLWLHV�DQG�DGYDQFHPHQW�DUH
WKHUHIRUH�DQ�LPSRUWDQW�DVSHFW�RI�GHYHORSLQJ�DQG�UHWDLQLQJ�WUDLQHG�H\H�FDUH�VWDII��&DUHHU�SDWKV
DQG�FHUWLILFDWLRQ�VKRXOG�EH�GHYHORSHG�WR�DOORZ�SHUVRQQHO�WR�LPSURYH�WKHLU�WUDLQLQJ�DQG�OHYHO�RI
UHVSRQVLELOLW\�

����� 5ROH�RI�1*'2V
,GHDOO\��WKHUH�VKRXOG�EH�FRRUGLQDWLRQ�RI�WKH�DFWLYLWLHV�RI�1*'2V�DQG�RWKHU�SKLODQWKURSLF

RUJDQL]DWLRQV� WR� HQVXUH� WKDW� WKH� RXWUHDFK� DFWLYLWLHV�� GLVWULEXWLRQ� RI� IUHH� VSHFWDFOHV�� HWF��� DUH
FRQGXFWHG�ZLWKLQ�WKH�RYHUDOO�QHHGV�RI�D�FRXQWU\��7KHVH�LQLWLDWLYHV�FRXOG�EH�XVHIXO�LQ�DOOHYLDWLQJ
EDFNORJV�DQG�VHUYLQJ�WKRVH�SDUWV�RI�WKH�FRXQWU\�ZKHUH�WKHUH�PD\�EH�D�VKRUWDJH�RI�VNLOOV��6KRUW�
WHUP�YLVLWV�RI�1*'2�FOLQLFV�WR�FRXQWULHV�DQG�DUHDV�LQ�QHHG�VKRXOG�EH�FRPSOHPHQWHG�E\�WUDLQLQJRI�ORFDO�SHUVRQQHO�WR�HQVXUH�VXVWDLQDELOLW\�

7KH�GHYHORSPHQW�RI�HIIHFWLYH�PRGHOV�IRU�WKH�GHOLYHU\�RI�UHIUDFWLYH�VHUYLFHV�DV�SDUW�RI�H\H
FDUH�VHUYLFHV�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�LPSURYHPHQW�SURFHVV�

1*'2V�ZLOO�SOD\�DQ�LPSRUWDQW�UROH��QRW�RQO\�LQ�DGYRFDF\��EXW�DOVR�LQ�GHYHORSLQJ�PRGHOV�IRU
WKH� GHOLYHU\� RI� VRPH� RI� WKH� LQIUDVWUXFWXUH� DQG� UHIUDFWLYH� VHUYLFHV�� ,Q� SDUWLFXODU�� 1*'2V� FDQ
FRQWULEXWH�VLJQLILFDQWO\�WR�DQG�DVVLVW�LQ�WKH�HGXFDWLRQ�DQG�WUDLQLQJ�RI�SHUVRQQHO��DQG�VXSSRUW�WKH
HVWDEOLVKPHQW�RI�DGPLQLVWUDWLYH�V\VWHPV�IRU�H\H�FDUH�GHOLYHU\��+RZHYHU��LW�ZLOO�EH�LPSRUWDQW�IRU�DQ\
PRGHO�WR�EXLOG�LQ�VXVWDLQDELOLW\�ZKLFK�GRHV�QRW�QHFHVVLWDWH�WKH�RQJRLQJ�FRQWULEXWLRQ�RI�1*'2V�
9LVLRQ�������7KH�5LJKW�WR�6LJKW�ZLOO�SOD\�DQ�LPSRUWDQW�UROH�LQ�DGYRFDWLQJ�WKH�LVVXH�RI�H\H�FDUH�WR
JRYHUQPHQWV�DQG�RWKHU�UHOHYDQW�JURXSV��LQ�RUGHU�WR�KDYH�H\H�FDUH�SODFHG�RQ�WKH�KHDOWK�DJHQGD�
����� ,QGLFDWRUV� IRU� PRQLWRULQJ� DQG� HYDOXDWLRQ� RI� KXPDQ� UHVRXUFH� GHYHORSPHQW� IRU

UHIUDFWLRQ�VHUYLFHV
� $W�D�QDWLRQDO��SURYLQFLDO��6WDWH��DQG�UHJLRQDO�OHYHO�

� FRPPXQLW\�KHDOWK�ZRUNHUV�QXUVHV�WUDLQHG�LQ�SULPDU\�H\H�FDUH�HDFK�\HDU� SUDFWLVLQJ�RSKWKDOPLF�QXUVHV�SHU�LQGLJHQW�SRSXODWLRQ� RSWLFLDQV�SHU�SRSXODWLRQ� RSWRPHWULVWV�SHU�SRSXODWLRQ� FDWDUDFW�VXUJHRQV�SHU�SRSXODWLRQ� RSKWKDOPRORJLVWV�SHU�SRSXODWLRQ
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� 6SHFLILF�UHIUDFWLRQ�LQGLFDWRUV�

� UHIUDFWLRQV�SHU�SHUVRQQHO�SHU�DQQXP� UHDG\�PDGH�VSHFWDFOHV�GLVSHQVHG�SHU�DQQXP� PDGH�WR�RUGHU�VSHFWDFOHV�GLVSHQVHG� F\FORSOHJLF�UHIUDFWLRQV�FRQGXFWHG�SHU�DQQXP� H\H�FDUH�SHUVRQQHO�WUDLQHG�LQ�UHIUDFWLRQ
��� 2WKHU�UHVRXUFH�UHTXLUHPHQWV

,Q�DGGLWLRQ�WR�KXPDQ�UHVRXUFHV�DQG�WKH�WHFKQRORJLHV�IRU�UHIUDFWLRQ�DQG�YLVLRQ�FRUUHFWLRQ
FRYHUHG�HDUOLHU��WKHUH�DUH�D�QXPEHU�RI�RWKHU�UHVRXUFHV�DQG�DFWLYLWLHV�WKDW�DUH�QHHGHG�LQ�RUGHU�WR
HQDEOH�DQG�RU�PD[LPL]H�WKH�GHOLYHU\�RI�UHIUDFWLYH�VHUYLFHV�

0DQ\�RI�WKHVH�UHVRXUFHV�DOUHDG\�H[LVW�DQG�UHTXLUH�RQO\�PRELOL]DWLRQ�DQG�FRRUGLQDWLRQ��7KH
PRELOL]DWLRQ� SURFHVV� QHHGV� WR� WDNH� SODFH� RQ� D� FRXQWU\�UHJLRQDO�GLVWULFW� EDVLV�� WR� HQVXUH� WKH
HIIHFWLYHQHVV�RI�DQ\�DFWLYLWLHV�DQG�SURJUDPPHV��,W�DOVR�QHHGV�WR�EXLOG�RQ�H[LVWLQJ�IDFLOLWLHV�DQG
SURJUDPPHV�LQ�RUGHU�WR�PD[LPL]H�H[LVWLQJ�UHVRXUFHV��7KH�UHJLRQDO�SURFHVV�LQFOXGHV�WKH�IROORZLQJ�
� ,GHQWLI\LQJ�H[LVWLQJ�UHVRXUFHV��WKHLU�HIIHFWLYHQHVV�DQG�WKHLU�LQWHUDFWLRQ�ZLWK�HDFK�RWKHU�DQG�ZLWK

RWKHU�V\VWHPV�� 'HWHUPLQLQJ�ZKDW�LV�QHHGHG�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI�WKHLU�DFWLYLWLHV��)RU�H[DPSOH�
± HSLGHPLRORJLFDO�UHVHDUFK�WR�XQGHUVWDQG�WKH�GHPDQG
± PDUNHW�UHVHDUFK�WR�XQGHUVWDQG�DQG�GHYHORS�WKH�DSSURSULDWH�GHOLYHU\�PRGHO
± EXVLQHVV�UHVHDUFK�WR�XQGHUVWDQG�ZKDW�V\VWHPV�DUH�DYDLODEOH�DQG�KRZ�EHVW�WR�ZRUN�ZLWK

DQG�LQWHJUDWH�WKHP� ,GHQWLI\LQJ�RUJDQL]DWLRQV�DQG�JURXSV�ZLWK�ZKLFK�WR�ZRUN��WR��SLJJ\EDFN��RQ�HVWDEOLVKHG�KHDOWK
VHUYLFHV�UHVRXUFHV�� KRVSLWDOV�DQG�PHGLFDO�FHQWUHV� YLVLWLQJ�KHDOWK�FDUH�VHUYLFHV� LQWHUQDWLRQDO�KHDOWK�FDUH�VHUYLFHV�DJHQFLHV� JRYHUQPHQW�DJHQFLHV� ORFDO�DQG�QHDUE\�H\H�FDUH�SURIHVVLRQDOV� ,GHQWLI\LQJ�DQG�GHYHORSLQJ�PHWKRGV�WR�PRELOL]H�HDFK�UHVRXUFH��L�H��� EXLOG�RQ��NQRZQV�� FULWLFDOO\�DQDO\VH�PHWKRGV�DQG�SHUIRUPDQFH� GHYHORS�HIIHFWLYH�PRGHOV� UHFRPPHQG�DOWHUQDWLYHV�WR�PDLQWDLQ�HIILFLHQFLHV

����� $GYRFDF\
&RPPXQLFDWLRQ��SXEOLFLW\�DQG�SXEOLF� UHODWLRQV�ZLOO� EH� DQ� LPSRUWDQW�SDUW� RI� JDLQLQJ� WKH

VXSSRUW�RI�JRYHUQPHQWV�DQG�WKH�LQWHUHVW�DQG�FRRSHUDWLRQ�RI�WKH�SXEOLF�LQ�SUHYHQWLQJ�DYRLGDEOH
EOLQGQHVV�DQG�LPSDLUHG�YLVLRQ�GXH�WR�UHIUDFWLYH�HUURU��1*'2V��SURIHVVLRQDO�RUJDQL]DWLRQV�DQG
LQGLYLGXDOV� QHHG� WR� SXEOLFL]H� WKH� QHHG� IRU� UHIUDFWLYH� VHUYLFHV� DQG� WKH� KXPDQ� DQG� HFRQRPLF
FRQVHTXHQFHV�RI�LJQRULQJ�EOLQGQHVV�DQG�LPSDLUHG�YLVLRQ�GXH�WR�UHIUDFWLYH�HUURU��7KH�FRPPXQLW\�DW�
ODUJH��LQVWLWXWLRQV��JRYHUQPHQWDO�DQG�QRQJRYHUQPHQWDO�DJHQFLHV�QHHG�WR�EH�PDGH�DZDUH�RI�DQG
KHOS�VXSSRUW�LQLWLDWLYHV�WR�GHOLYHU�TXDOLW\�H\H�FDUH�WR�DOO��9LVLRQ�������7KH�5LJKW�WR�6LJKW�LV�WKH
O\QFKSLQ�RI�DFKLHYLQJ�WKLV�DGYRFDF\�ZRUOGZLGH��$Q�LPSRUWDQW�SDUW�RI�DGYRFDF\�ZLOO�EH�GDWD�RQ�WKH
LPSDFW�RI�SURJUDPPHV�
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����� 5HODWHG�SHUVRQQHO

$V�ZHOO�DV��UHIUDFWLRQLVWV���RWKHU�SHUVRQQHO�FDQ�DQG�VKRXOG�EH�LQYROYHG�LQ�SURYLGLQJ�DQG
FRRUGLQDWLQJ�VHUYLFHV��VXFK�DV�VFKRROWHDFKHUV��YROXQWHHUV�DQG�SULYDWH�SURIHVVLRQDOV��$FWLRQV�FRXOG
LQFOXGH�WKH�IROORZLQJ�
� 6FKRROWHDFKHUV��WR�SURYLGH�WHDFKHU�JXLGHOLQHV�WR�JRRG�H\HVLJKW��DQG�RU�SURYLGH�HGXFDWLRQDO

PRGXOHV�RQ�WKH�LPSRUWDQFH�RI�H\H�FDUH�DQG�H\H�VFUHHQLQJ�� 9ROXQWHHUV��IRU�H[DPSOH�UHWLUHG�HGXFDWRUV�IURP�ZLWKLQ�RU�RXWVLGH�WKH�FRXQWU\��WR�WHDFK�RU�VHW
XS�SURJUDPPHV�� 3ULYDWH�VHFWRU�SURIHVVLRQDOV��WR�SDUWLFLSDWH�LQ�D�UHIHUUDO�V\VWHP�RU�FRQGXFW�UHJXODU�YLVLWV�WR
GLVWULFWV�LQ�QHHG��IRU�H[DPSOH�PRQWKO\�WR�DVVLVW�WKH�YLVLRQ�VFUHHQLQJ�ZRUNHUV�� 7KH�FRPPXQLW\��DQG�SHUVRQQHO�ZKR�ZRUN�FORVHO\�ZLWK�WKH�FRPPXQLWLHV��VKRXOG�EH�LQYROYHG�LQ
WKH�SROLF\�GHYHORSPHQW�DQG�GHFLVLRQ�PDNLQJ�

����� ,QIUDVWUXFWXUH
:KHUHYHU�SRVVLEOH��H[LVWLQJ�LQIUDVWUXFWXUH�VKRXOG�EH�HPSOR\HG��ZLWK�DGGLWLRQDO�VXSSRUW�RU

VHUYLFHV�GHYHORSHG�LQ�RUGHU�WR�FUHDWH�DQ�LQWHJUDWHG�DQG�VHOI�VXVWDLQLQJ�V\VWHP�
� 8VH�H[LVWLQJ�KHDOWK�FDUH�V\VWHPV��IRU�H[DPSOH�KRVSLWDOV��WR�SURYLGH�UHIUDFWLYH�VHUYLFHV�� 8VH� H[LVWLQJ� FRPPXQLW\� KHDOWK� FHQWUHV� DQG� SURJUDPPHV� WR� GHOLYHU� UHIUDFWLYH� VHUYLFHV�

�SLJJ\EDFN��UHIUDFWLYH�SURJUDPPHV�WR�PD[LPL]H�UHVRXUFHV�� *HW� SULYDWH� SUDFWLFH� WR� SDUWLFLSDWH�� IRU� H[DPSOH� ZKHUH� SUDFWLWLRQHUV� DUH� IXQGHG� E\� WKH
JRYHUQPHQW� WR� SURYLGH� ORZ�FRVW� VSHFWDFOHV� WR� ORZ�LQFRPH� HDUQHUV� �WKH�9LVLRQ&DUH�16:
0RGHO��� +HDOWK� FDUH� V\VWHPV�DQG� SURJUDPPHV� IRU� WKRVH� LQ� QHHG� VKRXOG�� LGHDOO\�� EH� SURYLGHG� E\
JRYHUQPHQW�RU�QDWLRQDO�LQVXUDQFH�V\VWHPV��%\�GHIDXOW��WKH\�PD\�QHHG�WR�EH�1*'2�VSRQVRUHGXQWLO�DGYRFDF\�DQG�FRPPXQLW\�DFWLRQ�DFKLHYH�QDWLRQDO�H\H�FDUH�V\VWHPV�

����� 'HOLYHU\
2I�SDUWLFXODU�FRQFHUQ�LQ�WKH�DUHD�RI�LQIUDVWUXFWXUH�LV�WKH�LVVXH�RI�GHOLYHU\��RI�

� SDWLHQWV��WUDQVSRUW��DFFHVV�� UHIUDFWLRQLVWV��WUDQVSRUW��DFFHVV�� HTXLSPHQW��WUDQVSRUW��PDLQWHQDQFH�� VSHFWDFOHV��GLVWULEXWLRQ��VWRUDJH��VHFXULW\�
'HOLYHU\� V\VWHPV� ZLOO� QHHG� WR� EH� DVVHVVHG� IRU� HIIHFWLYHQHVV� DQG� WKH� FDSDFLW\� WR

DFFRPPRGDWH� LQFUHDVHG� GHPDQGV�� $FFHVVLELOLW\� DOVR� QHHGV� WR� EH� DVVHVVHG� WR� HQVXUH� WKDW
SDWLHQWV� FDQ� DFFHVV� H\H� FDUH� VHUYLFHV�� 7KLV� DVVHVVPHQW� ZLOO� KHOS� PDNH� GHFLVLRQV� RQ� WKH
SODFHPHQW�RI�VHUYLFHV�
����� &RPPXQLW\
� 3XEOLF�HGXFDWLRQ�SURJUDPPHV�VKRXOG�LQFOXGH�FRXUVHV�RQ�WKH�LPSRUWDQFH�RI�H\H�KHDOWK�DQG�H\H

VFUHHQLQJ��3URJUDPPHV�DQG�PDWHULDOV�VKRXOG�EH�GHYHORSHG�WR�VXLW�QDWLRQDO�DXGLHQFHV�DQG�FDQ
LQFOXGH�WDONV��SOD\V��SRVWHUV��YLGHRV�DQG�RWKHU�SXEOLFLW\�PDWHULDOV�� /RFDO�JRYHUQPHQW�DQG� OHDGHUV� LQYROYHG� LQ� WKH�FRPPXQLW\�VKRXOG�EH�VRXUFHG� WR� DVVLVW� LQ
WDUJHWLQJ�DQG�PDUNHWLQJ�WKH�SURJUDPPHV�� 7DUJHW�JURXSV��IRU�H[DPSOH�VFKRRO�DJH�FKLOGUHQ��SDUHQWV��ZRUNHUV�� 1HFHVVDU\�DFFRPPRGDWLRQ�IRU�WKH�VHUYLFLQJ�RI�SDWLHQWV�FDQ�EH�DUUDQJHG�E\�WKH�FRPPXQLW\�
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&RPPXQLW\�SDUWQHUVKLSV�KDYH�JUHDW�SRWHQWLDO��HVSHFLDOO\�LQ�DVVRFLDWLRQ�ZLWK�1*'2V��DQG

FDQ�EH�UHVRXUFHIXO��HIILFLHQW�DQG�HIIHFWLYH��7KH\�FDQ�SURYLGH�VXSSRUW�IRU�WKH�VHUYLFLQJ�RI�SDWLHQWV�
LQFOXGLQJ�KHOSLQJ�ZLWK�FRVWV��RUJDQL]LQJ�VFUHHQLQJ�DQG�GHOLYHU\�SURJUDPPHV�DQG�DUUDQJLQJ�SXEOLF
HGXFDWLRQ�
����� *RYHUQPHQW
� 5HOHYDQW�JRYHUQPHQW�VXEVLGLHV�QHHG�WR�EH�LGHQWLILHG�DQG�WDUJHWHG��,I�QHFHVVDU\��QHJRWLDWLRQV

FDQ� EH� PDGH� ZLWK� JRYHUQPHQWV� WR� EURDGHQ� RU� LQWURGXFH� VXEVLGLHV� WR� VXSSRUW� UHIUDFWLYH
VFKHPHV�� 3URSRVDOV�VKRXOG�EH�SUHVHQWHG�WR�LQWURGXFH�HTXLW\�SURJUDPPHV�� ,QVXUDQFH�VFKHPHV�FDQ�EH�LQVWLWXWHG�RQ�D�FRPPXQLW\�EDVLV�

����� )LQDQFH
)LQDQFLDO�DUUDQJHPHQWV�DUH�YHU\� LPSRUWDQW�IRU�WKH� ORQJ�WHUP�VXVWDLQDELOLW\�RI�UHIUDFWLYH

VHUYLFHV��5HJDUGOHVV�RI�WKH�W\SH�RI�VHUYLFH�RIIHUHG��WR�EXLOG�D�VXFFHVVIXO�DFWLYLW\�LWV�YDOXH�ZLOO�EH
HVWDEOLVKHG�E\�WKH�TXDOLW\�RI�WKH�VHUYLFH�DQG�WKH�UHSXWDWLRQ�LW�GHYHORSV��7KH�NH\V�WR�VHOI�VXIILFLHQF\
DUH�DV�IROORZV�
� 7R�HQVXUH�

± WKH�TXDOLW\�RI�VNLOOV�DQG�NQRZOHGJH�RI�WKH�VWDII
± WKDW�WKH�PRVW�DSSURSULDWH�DQG�UHOLDEOH�HTXLSPHQW�LV�XVHG
± WKH�HIILFLHQW�XVH�RI�UHVRXUFHV�±�WLPH��HTXLSPHQW
± DFFXUDWH�UHFRUGLQJ�RI�VWDWLVWLFV

� 7R�HVWDEOLVK�
± D�PDQDJHPHQW�WHDP�DQG�D�SURFHVV�IRU�EHFRPLQJ�VHOI�VXIILFLHQW
± D�SKLORVRSK\�RI�VHUYLFH�GHOLYHU\± ORFDO�PDQDJHPHQW�VWUXFWXUHV

� 7R�SODQ�
± FXUUHQW�DQG�IXWXUH�FRVW�RI�VHUYLFHV
± IRU�ILQDQFLDO�LQGHSHQGHQFH�WR�VXLW�UHJLRQDO�FLUFXPVWDQFHV
± JXLGHOLQHV�DQG�WDUJHWV�IRU�FRVW�UHFRYHU\�VFKHPHV
± ORFDO�PDQDJHPHQW�VWUXFWXUHV�OHDGLQJ�WR�D�VHOI�VXVWDLQLQJ�SURJUDPPH

3HUKDSV� WKH�PRVW� VLPSOH� RI� SRVVLEOH� V\VWHPV� WR� EH� LPSOHPHQWHG� LV� D� FRVW�UHFRYHU\
VFKHPH��ZKHUHE\�SUDFWLWLRQHUV�FKDUJH�WKRVH�SHRSOH�ZKR�FDQ�DIIRUG�LW�DQG�SURYLGH�IUHH�VHUYLFH�IRU
WKRVH�ZKR�FDQQRW��7KLV�LV�GRQH��IRU�H[DPSOH��LQ�WKH�/9�3UDVDG�(\H�,QVWLWXWH�ZKHUH��LQ�����������
WKH�(\H�+RVSLWDO�WUHDWHG�D�WRWDO�RI���������RXWSDWLHQWV����������DURXQG������RI�ZKRP�ZHUH�QRQ�
SD\LQJ�
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�� 3$571(56+,36�$1'�1(7:25.,1*�,1�'(9(/230(17�2)�5()5$&7,9(�6(59,&(6

$6�$1�,17(*5$/�3$57�2)�(<(�&$5(�6(59,&(6
��� 3DUWQHUV

7KH�SRVVLEOH�SDUWQHUV� LQYROYHG� LQ� WKH�SURYLVLRQ�RI�VHUYLFHV�IRU� UHIUDFWLYH�HUURUV�DUH�DV
IROORZV�

� 3URIHVVLRQDO�JURXSV
± WHFKQLFLDQV�PDQXIDFWXUHUV
± RSWRPHWULVWV�DQG�RSWLFLDQV
± SDUDPHGLFDO�H\H�ZRUNHUV
± RSKWKDOPRORJLVWV� 0LQLVWULHV�RI�KHDOWK� :RUOG�+HDOWK�2UJDQL]DWLRQ� 1RQJRYHUQPHQWDO�RUJDQL]DWLRQV��LQWHUQDWLRQDO�DQG�ORFDO�� &RUSRUDWH�VHFWRU

(DFK�KDV�DQ�LPSRUWDQW�UROH�WR�SOD\�
��� 1HWZRUNLQJ

1HWZRUNLQJ�PD\�WDNH�SODFH�DW�WKH�JOREDO��UHJLRQDO��QDWLRQDO�DQG�GLVWULFW�OHYHOV�
$W�WKH�JOREDO�OHYHO��WKH�,$3%�7DVN�)RUFH�IRU�9LVLRQ������SURYLGHV�D�IRUXP�IRU�DGYRFDF\�

UHVRXUFH�PRELOL]DWLRQ��FRRUGLQDWLRQ�DQG�RYHUDOO�SODQQLQJ�RI�WKH�9LVLRQ������LQLWLDWLYH�RI�ZKLFK�WKH
HOLPLQDWLRQ�RI�YLVXDO�GLVDELOLW\�GXH�WR�UHIUDFWLYH�HUURUV�LV�DQ�LQWHJUDO�SDUW��$W�WKH�UHJLRQDO�OHYHO��WKH
VL[�9LVLRQ������UHJLRQDO�ZRUNLQJ�JURXSV�FDQ�IDFLOLWDWH�QHWZRUNLQJ�EHWZHHQ�WKH�GLIIHUHQW�SDUWQHUV�

1DWLRQDO� SUHYHQWLRQ� RI� EOLQGQHVV� �H\H� FDUH�� FRPPLWWHHV� VKRXOG� EULQJ� WRJHWKHU
UHSUHVHQWDWLYHV�RI�DOO�WKRVH�LQYROYHG�LQ�H\H�FDUH�SURYLVLRQ�ZLWKLQ�WKH�FRXQWU\��DQG�DW�WKH�GLVWULFW
OHYHO��JRYHUQPHQWDO�DQG�QRQJRYHUQPHQWDO�SURYLGHUV�RI�H\H�FDUH��VFKRRO�KHDOWK�DQG�DGXOW�OLWHUDF\
SURJUDPPHV�VKRXOG�FROODERUDWH�DQG�FRRUGLQDWH�WKHLU�DFWLYLWLHV�LQ�LPSOHPHQWLQJ�VHUYLFHV�
��� ,QWHJUDWLRQ

7KHUH�DUH�RSSRUWXQLWLHV�WR�LQWHJUDWH�VHUYLFHV�IRU�VLJQLILFDQW�UHIUDFWLYH�HUURUV�LQ�YDULRXV�H\H
FDUH��KHDOWK�DQG�HGXFDWLRQ�SURJUDPPHV��7KHVH�LQFOXGH�WKH�IROORZLQJ�
� 6FUHHQLQJ� FKLOGUHQ� IRU� UHIUDFWLYH� HUURUV� ZLWK� WKH� VFKRRO� KHDOWK� VHUYLFHV� DQG�PLQLVWULHV� RI

HGXFDWLRQ� �IRU� H[DPSOH�� LQ� %UD]LO� DQG� 6UL� /DQND� WKH� 0LQLVWU\� RI� (GXFDWLRQ� LV� SURYLGLQJ
VSHFWDFOHV�IRU�LQGLJHQW�VFKRROFKLOGUHQ�DV�SDUW�RI�9LVLRQ�������� 7KH�SURYLVLRQ�RI�UHDGLQJ�VSHFWDFOHV�WR�WKH�RYHU����\HDUV�SRSXODWLRQ�SURYLGHV�DQ�RSSRUWXQLW\
WR�VFUHHQ�IRU�ORVV�RI�YLVLRQ�GXH�WR�FDWDUDFW��DQG�SRVVLEO\�JODXFRPD��DQG�WKXV�WR�LQWHJUDWH�ZLWK
KHDOWK�VHUYLFHV�IRU�WKHVH�FRQGLWLRQV�� $GXOW�OLWHUDF\�SURJUDPPHV��ZKLFK�PD\�EH�UXQ�E\�WKH�PLQLVWU\�RI�HGXFDWLRQ�RU�1*'2V��UHTXLUH
WKH�SURYLVLRQ�RI�UHDGLQJ�VSHFWDFOHV�DV�DQ�LPSRUWDQW�FRPSRQHQW�� 0DQ\� FKLOGUHQ� ZLWK� VHYHUH� YLVXDO� ORVV� LQ� VFKRROV� IRU� WKH� EOLQG� RU� LQWHJUDWHG� HGXFDWLRQ
SURJUDPPHV�FDQ�EH�DVVLVWHG�WR�UHDG�SULQW�WKURXJK�WKH�SURYLVLRQ�RI�VSHFWDFOHV�DQG�RU�ORZ�YLVLRQ
GHYLFHV�
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&RQFOXVLRQ
$ FKDOOHQJH�ZKLFK� IDFHV� WKH� SURJUDPPH� IRU� WKH� SUHYHQWLRQ� RI� EOLQGQHVV� LV� WR� HQVXUH

FRRSHUDWLRQ�DQG�FRRUGLQDWLRQ�EHWZHHQ�WKH�GLIIHUHQW�SDUWQHUV�SOD\HUV��7KLV�ZLOO�UHTXLUH�
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ANNEX 2

AGENDA

1. Scope of refractive errors as a cause of visual disability (Dr A.-D. Négrel and Dr L. Ellwein)

� Operational definitions� Burden of visual disability from uncorrected refractive errors, including global/regional
epidemiological aspects

2. Situational analysis of existing services for provision of refractive services

� Country situations
- Nepal (Dr G. P. Pokharel)
- China (Professor J. Zhao)
- India (Dr G. N. Rao)
- Viet Nam (Dr K. Konyama)
- Australia (Mr B. MacNamara)
- Gambia (Dr H. Faal)
- South Africa (Dr K. Naidoo)

� NGDOs’ role in provision of refractive services
- Helen Keller Worldwide (Ms M. Tilp)
- Sight Savers International (Mr M. Kyndt)
- Christoffel-Blindenmission (Dr A. Foster)
- International Centre for Eyecare Education (Ms S. Sulaiman/Professor B. Holden)

3. Technology

3.1 Core requirements (Professor B. Holden)
- Examination
- Dispensing
- Repair/maintenance
- Technology transfer – affordable cost

3.2 Role of contact lenses in refractive errors and their feasibility in developing countries
(Professor B. Holden)

3.3 Role of refractive surgery in refractive errors and its feasibility in developing countries
(Dr J. B. Robin)

4. Resources

4.1 Human resource requirements (Dr K. Naidoo and Dr G. N. Rao)
- Range of personnel
- Training needs

4.2 Other resource requirements (Mr B. MacNamara)
- Currently identifiable
- Mobilization

5. Partnerships and networking in development of refractive services as an integral part of eye
care services (Dr A. Foster)

6. Research needs (discussion facilitated by Dr A.-D. Négrel and Dr L. Ellwein)
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