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$ XQLTXH� FRPELQDWLRQ� RI� JHRJUDSKLFDO�� VRFLDO�� HFRQRPLF� DQG� HFRORJLFDO�

FRQGLWLRQV� KDYH� SURPSWHG� JRYHUQPHQWDO� GHSDUWPHQWV� DQG� QRQ�� JRYHUQPHQWDO�
RUJDQL]DWLRQV� LQ�(J\SW� WR� WDNH� VWHSV� WRZDUGV� WKH� FRQVHUYDWLRQ� DQG� VXVWDLQDEOH�
XVH� RI� QDWXUDO� UHVRXUFHV� ORQJ� EHIRUH� WKH� VLJQLQJ� DQG� UDWLILFDWLRQ� RI� WKH�
&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�LQ������DQG�������UHVSHFWLYHO\��
�

,Q� ����� WKH� 0LQLVWU\� RI� $JULFXOWXUH� HVWDEOLVKHG� WKH� (J\SWLDQ� :LOGOLIH�
6HUYLFH� DV� WKH� ILUVW� QDWLRQDO� LQVWLWXWLRQ� FRQFHUQHG� ZLWK� WKH� IRUPXODWLRQ� DQG�
LPSOHPHQWDWLRQ�RI�SROLFLHV�SHUWDLQLQJ�WR�WKH�SURWHFWLRQ�RI�ZLOGOLIH��,Q�������LW�ZDV�
UHSODFHG�ZLWK�WKH�(J\SWLDQ�(QYLURQPHQWDO�$IIDLUV�$JHQF\���(($$����ZKLFK�KDV�
EHFRPH� UHFHQWO\� D�GHSDUWPHQW� RI� WKH� 6WDWH�0LQLVWU\� RI�(QYLURQPHQWDO�$IIDLUV��
%RWK�LQVWLWXWLRQV�KDYH�EHHQ�DFWLYH�LQ��
�

�L�� WKH�SURPXOJDWLRQ�RI�OHJLVODWLYH�WRROV�QHHGHG�IRU�WKH��
� IRUPDOL]DWLRQ��HQGRUVHPHQW�RI��SROLFLHV�DQG�DFWLRQ�SODQV��

� DQG�WKHLU�LPSOHPHQWDWLRQ��
�LL�� WKH�HVWDEOLVKPHQW�RI�SURWHFWHG�DUHDV�IRU�WKH�LQ�VLWX��

� FRQVHUYDWLRQ�RI�VSHFLHV�DQG�WKHLU�QDWXUDO�KDELWDWV��
�LLL�� WKH�VXVWDLQDEOH�XVH�RI�FRPSRQDQWV�RI�ELRORJLFDO�GLYHUVLW\��
�LY�� WKH�SURPRWLRQ�RI�VFLHQWLILF�DQG�WHFKQLFDO�UHVHDUFK�DQG��

� WUDLQLQJ�SURJUDPPHV��LQFOXGLQJ�WKH�WUDLQLQJ�RI�UDQJHUV��
�

$V� IURP������ WKH�(($$�EHFDPH�WKH�QDWLRQDO� LQVWLWXWLRQ�FRQFHUQHG�ZLWK�
WKH� LVVXHV�RI� FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�DQG�WKH�QDWLRQDO�REOLJDWLRQ�XQGHU� WKH�
FRQYHQWLRQ� RQ� %LRGLYHUVLW\�� (($$� HVWDEOLVKHG� D� 1DWLRQDO� %LRGLYHUVLW\� 8QLW�
�1%8��WKDW�VHW�������D�QDWLRQDO�VWXG\��LQYHQWRU\��RI�WKH�(J\SWLDQ�ELRGLYHUVLW\������
D QDWLRQDO�ELRGLYHUVLW\�GDWD�EDQN��WR�EH�OLQNHG�ZLWK�D�QDWLRQDO�ELRGLYHUVLW\�GDWD�
QHWZRUN��� ���� D� QDWLRQDO� VWUDWHJ\� IRU� ELRGLYHUVLW\� FRQVHUYDWLRQ� DQG� D� QDWLRQDO�
SODQ�RI�DFWLRQ��
�
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7KH�XQLTXH� �JHRJUDSKLFDO�SRVLWLRQ�RI�(J\SW�DW�WKH�MXQFWLRQ�EHWZHHQ�WZR�
ODUJH�FRQWLQHQWV���$IULFD�DQG�$VLD��DQG�DV�SDUW�RI�WKH�0HGLWHUUDQHDQ�EDVLQ�KDV�
LQGHOLEOH�VRFLDO��HFRQRPLF�DQG�ELRORJLFDO�LQIOXHQFHV�RQ�WKH�SHRSOH�DQG�WKH�ELRWD�RI�
WKH� FRXQWU\��7KH� WZR�PDMRU� ELRJHRJUDSKLFDO� FRUULGRUV� RI� WKH�5HG�6HD�DQG� WKH�
5LYHU� 1LOH� KDYH� DOVR� SOD\HG� DQ� LPSRUWDQW� UROH� LQ� WKH� HFRORJLFDO� UHODWLRQVKLSV�
DIIHFWLQJ�WKH�FRXQWU\��7KH�5HG�6HD�OLQNV�WKH�WURSLFDO�VHDV�RI�WKH�,QGLDQ�2FHDQ�LQ�
WKH�VRXWK�ZLWK�WKH�SDOHDUFWLFV�LQ�WKH�QRUWK��ZKLOH�WKH�5LYHU�1LOH�OLQNV�HTXDWRULDO�
$IULFD� ZLWK� WKH� 0HGLWHUUDQHDQ� EDVLQ�� ,Q� DGGLWLRQ�� DERXW� ���� RI� WKH� DUHD� RI�
(J\SW� �� DERXW� RQH� PLOOLRQ� NP� � LV� DQ� DULG� RU� K\SHUDULG� GHVHUW�� ZLWK� WKH�
UHPDLQLQJ����RI�DUDEOH� ODQG�EHLQJ�UHVWULFWHG� WR� WKH�1LOH�9DOOH\�� WKH�1LOH�'HOWD�
DQG�WKH�IHZ�2DVHV�VFDWWHUHG�LQ�WKH�:HVWHUQ�'HVHUW��
�

$V�SDUW�RI�WKH�6DKDUD�RI�1RUWK�$IULFD��(J\SW�KDV�WKH�FOLPDWH�RI�WKH�$ULG�
0HGLWHUUDQHDQ�UHJLRQ��ZLWK�QRWDEOH�GLIIHUHQFHV�EHWZHHQ� WKH�FRDVWDO�DQG� LQODQG�
SDUWV�� $FFRUGLQJ� WR� WKH� V\VWHP� DSSOLHG� LQ� WKH� 81(6&2� PDS� RI� WKH� ZRUOG�
GLVWULEXWLRQ�RI�DULG�UHJLRQV��ZKLFK�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�GHJUHH�RI�DULGLW\��
WKH�PHDQ�WHPSHUDWXUH�RI�WKH�FROGHVW�DQG�WKH�KRWWHVW�PRQWKV�RI�WKH�\HDU�DQG�WKH�
WLPH� RI� WKH� UDLQ\� SHULRG� UHODWLYH� WR� WKH� WHPSHUDWXUH� UHJLPH��� WKH� FRXQWU\� LV�
JHQHUDOO\�GHYLGHG�LQWR���ELRFOLPDWLF�SURYLQFHV��
�

���7KH�K\SHUDULG�SURYLQFH��ZLWK�PLOG�ZLQWHU�DQG�KRW�VXPPHU��0HDQ�
WHPSHUDWXUH� RI� WKH� KRWWHVW� PRQWKV� LV� ��� �� ����5DLQ� LV� H[WUHPHO\�
VFDUFH� DQG� VRPH� \HDUV�PLJKW� HODSVH�ZLWKRXW� DQ\� SUHFLSLWDWLRQ�� ,W�
LQFOXGHV� WKH� (DVWHUQ�'HVHUW� �� H[FHSW� WKH� FRDVWDO�PRXQWDLQV� DORQJ�
WKH�*XOI�RI�6XH]���DQG�WKH�VRXWKHUQ�SDUWV�RI�WKH�:HVWHUQ�'HVHUW��

�
���7KH� K\SHUDULG� SURYLQFH�� ZLWK� D� FRRO� ZLQWHU� DQG� D� KRW� VXPPHU��
0HDQ�WHPSHUDWXUH�RI�WKH�FROGHVW�PRQWKV�LV����������$QQXDO�UDLQIDOO�
LV� OHVV� WKDQ� ���PP��RFFDVLRQDO� DQG�XQSUHGLFWDEOH�� ,W� LV� OLPLWHG� WR�
WKH�PRXQWDLQV�PDVVLI�RI�WKH�VRXWKHUQ�SDUW�RI�WKH�6LQDL�3HQLQVXOD��

�
���7KH� FRDVWDO� EHOW� IDOOLQJ� XQGHU� WKH� FOLPDWLF�PDULWLPH� LQIOXHQFH� RI�
WKH�0HGLWHUUDQHDQ�6HD��$QQXDO�UDLQIDOO�H[FHHGV�����PP�������PP�
DW�5DIDK�LQ�WKH�HDVW�DQG�����PP�LQ�$OH[DQGULD�LQ�WKH�ZHVW����DQG�
WKH�GU\�SHULRG�LQ�WKH�VXPPHU�LV�UHODWLYHO\�VKRUW�DQG�DWWHQXDWHG���

�
���7KH�VXE�FRDVWDO�EHOW�ZLWK�D�PLOG�ZLQWHU�DQG�D�KRW�VXPPHU��$QQXDO�
UDLQIDOO� UDQJHV� EHWZHHQ� ��� DQG� ���� PP�� 7KH� GU\� SHULRG� LV�
UHODWLYHO\�ORQJ�DQG�DFFHQWXDWHG��

�
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H[SHFWHG�WKDW�WKH�ELRWLF�ZHDOWK�RI�(J\SW� LV�QRW�RQO\�SRRU�UHODWLYH�WR�WKH�DUHD�RI�
WKH�FRXQWU\�EXW�LV�DOVR�VSDUVH�DQG�ZLGHO\�VFDWWHUHG��7KH�SUHVHQW�VWDWH�RI�VSHFLHV�
GLYHUVLW\�LQ�(J\SW�LV�VXPPHG�XS�LQ�7DEOH����ZKLFK�DOVR�VKRZV���DV�IDU�DV�FDQ�EH�
DVFHUWDLQHG� �� WKH� QXPEHU� RI� HQGDQJHUHG�� UDUH� DQG� H[WLQFW� VSHFLHV� RI� SODQWV��
DQLPDOV�DQG�PLFUR�RUJDQLVPV��:KLOH�FHUWDLQ�JURXSV���H�J��IORZHULQJ�SODQWV���KDYH�
EHHQ� FDUHIXOO\� VXUYH\HG� DQG� ZHOO�GRFXPHQWHG�� RWKHUV� �� H�J�� PRVVHV� DQG�
OLYHUZRUWV��KDYH�QRW�UHFHLYHG�DGHTXDWH�DWWHQWLRQ��ZLWK�RQO\�D�IHZ�VPDOO�JURXSV�RI�
SODQWV� �H�J�� OLFKHQV��DQG�DQLPDOV� �H�J��QHPDWRGHV� �� IRU�ZKLFK�QR�FRPSUHKHQVLYH�
VXUYH\V�KDYH�DV�\HW�EHHQ�PDGH��7KH�WRWDO�QXPEHU�RI�VSHFLHV�RI�OLYLQJ�RUJDQLVPV�
UHFRUGHG� LQ� (J\SW� LV� DERXW� ��������+RZHYHU�� WKLV� QXPEHU� VKRXOG� EH� UHJDUGHG�
ZLWK� VRPH� FDXWLRQ� VLQFH� WKHUH� LV� QR� JHQHUDO� DJUHHPHQW� DERXW� WKH� QXPEHU� RI�
VSHFLHV�UHSUHVHQWLQJ�FHUWDLQ�JURXSV� LQ� WKH� IDXQD�DQG�IORUD��)RU�H[DPSOH�� LW�KDV�
ORQJ� EHHQ� WKH� EHOLHI� RI� HQWRPRORJLVWV� WKDW� (J\SW� KDV� DERXW� ������ VSHFLHV� RI�
LQVHFWV��EXW�UHFHQW�VXUYH\V�KDYH�SURYHG�WKDW�WKH�QXPEHU�LV�FORVHU�WR���������ZLWK�
LQQXPHUDEOH� XQLGHQWLILHG� VSHFLPHQV� ZKLFK� RQ� FORVH� LQVSHFWLRQ� PLJKW� ZHOO�
FRQWULEXWH�PDQ\�DGGLWLRQDO�WD[D��
�

7R� IXUWKHU� FRPSRXQG� WKH� HQYLURQPHQWDO� SUREOHPV�� WKH� SRSXODWLRQ� RI�
(J\SW�KDV�EHHQ�RQ� WKH� LQFUHDVH� VLQFH������ ��7DEOH����)LJXUH��� ���7KH�GUDPDWLF�
SRSXODWLRQ� H[SORVLRQ�� ZLWK� WKH� HQVXLQJ� GHPDQGV� RQ� IRRG� SURGXFWLRQ�� KRXVLQJ��
HGXFDWLRQ��KHDOWK�VHUYLFH��ODQG�XVH�DQG�ZDWHU�UHVRXUFHV��KDV�KDG�D�SURIRXQG�DQG�
ORQJ�ODVWLQJ�LPSDFW�RQ�WKH�HQYLURQPHQW�DQG�QDWXUDO�UHVRXUFHV��HVSHFLDOO\�LQ�WKH�
ZDNH� RI� WKH� µJUHHQ� UHYROXWLRQ¶� LQLWLDWHG� VLQFH� WKH� ����V� ZKHUH� D� SROLF\� RI�
LQWHQVLYH�DJULFXOWXUH�ZDV�DGRSWHG��
�

7KH�PDMRU�SURJUDPPH�RI�LQGXVWULDOL]DWLRQ�ZKLFK�DFFHOHUDWHG�HQRUPRXVO\�
LQ� WKH�VHFRQG�KDOI�RI�WKLV�FHQWXU\�DOVR�FRQWULEXWHG�WR�WKH�UDSLG�GHWHULRUDWLRQ�RI�
WKH� HQYLURQPHQW�� 8QIRUWXQDWHO\�� HQYLURQPHQWDO� FRQVLGHUDWLRQV� KDYH� QRW� EHHQ�
DPRQJ�WKH�FULWHULD�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�W\SV�RI�LQGXVWU\�QRU�LQ�WKH�FKRLFH�
RI�ORFDWLRQV�IRU�WKH�QHZ�LQGXVWULDO�FHQWHUV��6RPH�RI�WKHVH�FHQWHUV�ZHUH�HVWDEOLVKHG�
LQ� WKH�PLGVW�RI�KXPDQ�VHWWOHPHQWV� LQ�WKH�1LOH�9DOOH\�DQG�WKH�1LOH�'HOWD��ZKHUH�
WKH\�EHFDPH�PDMRU�VRXUFHV�RI�SROOXWLRQ�WR�WKH�5LYHU�DQG�LWV�DVVRFLDWHG�QHWZRUN�
RI�LUULJDWLRQ�DQG�GUDLQDJH�FDQDOV��
�

)XUWKHUPRUH�� LQWHQVLYH� DJULFXOWXUH� HQWDLOHG� WKH� ZLGHVSUHDG� XVDJH� RI�
DJULFXOWXUDO� FKHPLFDOV� LQ� WKH� IRUP� RI� IHUWLOL]HUV� DQG� SHVWLFLGHV� ZKRVH� UHVLGXHV�
VHHSHG� LQWR� WKH� UXUDO� HQYLURQPHQW� LQ� JHQHUDO� DQG� LQWR� WKH� LUULJDWLRQ� DQG�
GUDLQDJH� V\VWHP� LQ� SDUWLFXODU�� /DQG� UHFODPDWLRQ� IRU� DJULFXOWXUDO� DQG� RWKHU�
SXUSRVHV���HVSHFLDOO\�WKH�GHYHORSPHQW�RI�GHVHUW�WRXULVP���OHG�GLUHFWO\�WR�KDELWDW�
GHVWUXFWLRQ�RI�QXPHURXV�VSHFLHV�RI�ZLOG�SODQWV�DQG�DQLPDOV��
�

2WKHU�PDMRU� VRXUFHV�RI� WKUHDW� WR�ELRGLYHUVLW\� LQ�(J\SW� LQFOXGH�H[FHVVLYH�
KXQWLQJ�RI�DQLPDOV�DQG�FXWWLQJ�RI�SODQWV��([FHVVLYH�KXQWLQJ� LV�HQGDQJHULQJ� WKH�
YHU\�H[LVWDQFH�RI�VHYHUDO�VSHFLHV�RI�UHVLGHQW�DQG�PLJUDWRU\�ELUGV�DQG�D�QXPEHU�RI�
KRRIHG�DQLPDOV���H�J��JD]HOOHV�DQG�DQWHORSHV����5HODWLYHO\�KLJK�OHYHOV�RI�SROXWDQWV�
LQ� WKH� DLU�� ZDWHU� DQG� VRLO� �� HVSHFLDOO\� LQ� UXUDO� DUHDV� �� DUH� WKUHDWHQLQJ� D� ODUJH�
QXPEHU�RI�WKH�LQGLJHQRXV�SODQW�DQG�DQLPDO�VSHFLHV��WKXV�VHULRXVO\�DIIHFWLQJ�WKH�
HQYLURQPHQWDO� HTXLOLEULXP�� 7KLV� LV� OHDGLQJ� GLUHFWO\� WR� WKH� ORVV� RI� VRPH� XVHIXO�



Ô
FRPSRQDQWV� RI� ELRGLYHUVLW\� DQG� D� VXEVWDQWLDO� LQFUHDVH� LQ� RWKHU� KDUPIXO� H[RWLF�
RQH��VXFK�DV�VRPH�VSHFLHV�RI�SODQWV���H�J��WKH�ZDWHU�K\DFLQWK��WKH�ZDWHU�IHUQ�$]ROOD�
ILOLFXORLGHV� �� DQG� DQLPDOV� �� H�J�� UDWV�� ELUGV�� WKH� UHG� VSLGHU� DQG� WKH� $PHULFDQ�
FRWWRQ�ZRUP����
�

2Q�WKH�RWKHU�KDQG��PDMRU�HIIRUWV�KDYH�EHHQ�PDGH�LQ�WKH�ODVW�WZR�GHFDGHV�
WR�LPSURYH�WKH�LQIUDVWUXFWXUH�RI�UXUDO�DQG�XUEDQ�FHQWHUV�WKURXJKRXW�WKH�FRXQWU\��
1HZ�QHWZRUNV�RI�LUULJDWLRQ�DQG�GUDLQDJH�DV�ZHOO�DV�VWDWLRQV�IRU�ZDVWH�WUHDWHPHQW�
KDYH�EHHQ�EXLOW��7KHVH�SURMHFWV�DUH�VORZO\�EHJLQQLQJ�WR�VKRZ�UHVXOWV�LQ�WKH�IRUP�
RI�D�SRVLWLYH�LPSDFW�LQ�LPSURYLQJ�WKH�HQYLURQPHQW���
�

/LWWOH� ZRQGHU�� WKHUHIRUH�� WKDW� (J\SW� ZDV� DPRQJ� WKH� ILUVW� JURXS� RI�
FRXQWULHV�WR�UHFRJQL]H�WKH�LPSRUWDQFH�RI�WKH�FRQVHUYDWLRQ�RI�QDWXUH�DQG�QDWXUDO�
UHVRXUFHV�� 7KLV� LV� FOHDUO\� HYLGHQW� IURP� WKH� IDFW� WKDW� (J\SW� ZDV� DPRQJ� WKH�
VLJQDWRULHV� RI� QXPHURXV� LQWHUQDWLRQDO� FRQYHQWLRQV� DQG� DJUHHPHQWV� DV� HDUO\� DV�
����� �� 6XFK� DFWLYH� LQWHUHVW� LQ� WKH� FRQVHUYDWLRQ� RI� ELRORJLFDO� GLYHUVLW\�� QDWXUDO�
UHVRXUFHV� DQG� KHULWDJH� FXOPLQDWHG� LQ� WKH� VLJQLQJ� DQG� UDWLILFDWLRQ� RI� WKH�
&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\���&%'���LQ������DQG��������UHVSHFWLYHO\��7KLV�
FRQYHQWLRQ�UHTXLUHV� WKH�FRQWUDFWLQJ�SDUWV� WR� IXOILOO�FHUWDLQ�REOLJDWLRQV�DQG�WDNH�
WKH�DSSURSULDWH�VWHSV�WR�DFKLHYH�WKH�IROORZLQJ���PDLQ�REMHFWLYHV��
�

�L������FRQVHUYDWLRQ�RI�ELRORJLFDO�GLYHUVLW\��
�LL�����VXVWDLQDEOH�XVH�RI�LWV�FRPSRQDQWV��DQG��
�LLL����IDLU�DQG�HTXLWDEOH�VKDULQJ�RI�WKH�EHQHILWV�DULVLQJ�IURP�WKH�
� XWLOL]DWLRQ�RI�JHQHWLF�UHVRXUFHV��
�

:KLOH� WKH� ��� DUWLFOHV� RI� WKH� &RQYHQWLRQ� SUHVFULEH� LQ� GHWDLO� WKH� YDULRXV�
VSKHUHV� RI� DFWLYLW\� ZKLFK� VKRXOG� OHDG� FROOHFWLYHO\� WR� WKH� IXOILOOPHQW� RI� WKHVH�
REOLJDWLRQV�� $UWLFOH� �� UHTXLUHV� WKH� FRQWUDFWLQJ� SDUWLHV� WR� GHYHORS� QDWLRQDO�
VWUDWHJLHV�� SODQV� RU� SURJUDPPHV� IRU� WKH� FRQVHUYDWLRQ� DQG� VXVWDLQDEOH� XVH� RI�
ELRORJLFDO� GLYHUVLW\� DQG� LQWHJUDWH� WKHP� LQWR� UHOHYDQW� VHFWRUDO� RU� FURVV�VHFWRUDO�
SODQV�� SURJUDPPHV� DQG� SROLFLHV�� )XUWKHUPRUH�� WKH� VHFRQG� FRQIHUHQFH� RI� WKH�
SDUWLHV� WR� WKH�&%'�GHFLGHG� � ��'HFLVLRQ�� ,,��� �� WKDW� WKH� ILUVW� QDWLRQDO� UHSRUW� E\�
SDUWLHV� ³� ZLOO� IRFXV� LQ� VR� IDU� DV� SRVVLEOH� RQ� WKH� PHDVXUHV� WDNHQ� IRU� WKH�
LPSOHPHQWDWLRQ�RI�$UWLFOH���RI�WKH�&RQYHQWLRQ�³��7KHUHIRUH��WKLV�UHSRUW�FRQVLVWV�
RI� WZR� SDUWV� �� 3DUW� �� ZLOO� FRYHU� WKH� PHDVXUHV� WDNHQ� E\� (J\SW� LQ� WKH� ILHOG� RI�
HQYLURQPHQWDO�FRQVHUYDWLRQ�SULRU�WR�WKH�UDWLILFDWLRQ�RI�&%'�LQ�������L�H��EHWZHHQ�
����� DQG� ����� ��� ZKLOH� SDUW� �� GHDO� ZLWK� WKH� HIIRUWV� PDGH� VR� IDU� WRZDUGV� WKH�
IRUPXODWLRQ� � RI� D� GUDIW� VWUDWHJ\� DQG� SODQ� RI� DFWLRQ� IRU� WKH� FRQVHUYDWLRQ� DQG�
VXVWDLQDEOH�XVH�RI�ELRORJLFDO�GLYHUVLW\��
�



Õ
7DEOH��� 7KH�SROXWLRQ�RI�(J\SW�EHWZHHQ������DQG������ZLWK�WKH�H[SHFWHG�ILJXUH�
IRU� ����� �� 7KH� GDWD� LV� VXSSOLHG� E\� WKH� 6WDWLVWLFV� 'HSDUWPHQW� RI� WKH� 1DWLRQDO�
'HPRJUDSKLF�&RXQFLO��
�

<HDU� 3RSXODWLRQ� <HDU� 3RSXODWLRQ�
����� ���������� ����� �����������
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0HDVXUHV�WDNHQ�EHWZHHQ������DQG������
�� %HIRUH�UDWLILFDWLRQ�RI�WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\���
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�
$��1DWLRQDO�/HJLVODWLRQ�

�
7KH� OHJLVODWLYH� WRROV� IRU� ELRGLYHUVLW\� FRQVHUYDWLRQ� DQG� VXVWDLQDEOH�

GHYHORSPHQW�LQ�(J\SW�SUH�GDWH�WKH�UDWLILFDWLRQ�RI�&%'��7KH\�ZHUH�LVVXHG�DV�ODZV�
DQG� PLQLVWHULDO� GHFUHDVH� DQG� FDQ� EH� VXPPHG� XS� LQ� FKURQRORJLFDO� RUGHU� DV�
IROORZV���
�

���/DZ����RI��������DOVR�NQRZQ�DV�³7KH�/DZ�RI�$JULFXOWXUH´����$PRQJ�WKH�
QXPHURXV� DUWLFOHV� DQG� FODXVHV� RI� WKLV� ODZ�� DUWLFOH� ���� SURKLELWV� WKH� KXQWLQJ� RI�
ELUGV�DQG�RWKHU�ZLOG�DQLPDOV�XVHIXO�WR�DJULFXOWXUH��,W�DOVR�EDQV�WKH�WUDGLQJ�DQG�
NLOOLQJ�RI� WKHVH�ELUGV�DV�ZHOO�DV�WKH�GLVWUXFWLRQ�RI�WKHLU�QHVWV��$UWLFOH�����RI�WKH�
VDPH� ODZ� SURKLELWV� WKH� FXOWLYDWLRQ� RI� SODQWV� KDUPIXOO� WR� WKHVH� ELUGV� DQG� ZLOG�
DQLPDOV��EDQV�WKH�LPSRUWDWLRQ�RI�PDWHULDO�XVHG�LQ�WKHLU�KXQWLQJ�DQG�SUHYHQWV�WKH�
XVH� RI� DOO� IRUPV� RI� WUDSV�� 7KH� SUHYHQWLRQ� RI� FUXLOW\� WR� DQLPDOV� LV� VSHOOHG� RXW�
H[SOLFLWO\�LQ�DUWLFOH�������
�

���0LQLVWHULDO�GHFUHH����RI������ VSHFLILHG� WKH� VSHFLHV� RI�ELUGV� DQG�RWKHU�
ZLOG�DQLPDOV�XQGHU�SURWHFWLRQ�FRYHUHG�E\�DUWLFOH�����RI�WKH�SUHYLRXV�ODZ��
�

���/DZ����RI������FRQFHUQLQJ�WKH�SUHYHQWLRQ�RI�SROXWLRQ�RI�VHD�ZDWHU�E\�
RLO��
�

���0LQLVWHULDO�GHFUHH�����RI������HVWDEOLVKHG�WKH�(J\SWLDQ�:LOGOLIH�6HUYLFH�
DV�WKH� ILUVW�JRYHUQPHQWDO�DXWKRULW\�FRQFHUQHG�ZLWK�WKH�SURWHFWLRQ�RI�ZLOGOLIH� LQ�
WKH�FRXQWU\��
�

���0LQLVWHULDO� GHFUHH� ��� RI� ����� SURKLELWHG� KXQWLQJ� DOO� VSHFLHV� RI� ELUGV�
DQG�RWKHU�ZLOG�DQLPDO�LQ�FHUWDLQ�DUHDV�RI�WKH�6LQDL�3HQLQVXOD��DV�ZHOO�DV�ILVKLQJ�
DQG�FDWFKLQJ�DOO�VSHFLHV�RI�PROOXVFV�DQG�FRUDOOV�LQ�YDULRXV�RWKHU�VSHFLILHG�UHJLRQV���
�

��� /DZ� ��� RI� ����� IRU� WKH� SURWHFWLRQ� RI� WKH�5LYHU�1LOH� DQG� RWKHU�ZDWHU�
FRXUVHV�DJDLQVW�SROOXWLRQ��,W�SURKDELWV�WKH�GLVFKDUJH�RI�VROLG��OLTXLG�DQG�JDVHRXV�
ZDVWHV�ZLWK�FHUWDLQ� OHYHOV�RI�SROOXWDQWV� LQWR� WKH�1LOH�DQG�DOO� IUHVKZDWHU�ERGLHV��
ZKLOH� WKH�0LQLVWU\� RI� ,UULJDWLRQ� GHWHUPLQHG� WKH� PD[LPXP� DOORZDEOH� OHYHOV� RI�
SROOXWLQJ�HOHPHQWV�LQ�VXFK�ZDVWHV��WKH�0LQLVWU\�RI�+HDOWK�LV�HPSRZHUHG�WR�FDUU\�
RXW�WKH�UHTXLUHG�DQDO\VLV�RI�VDPSOHV�RI�WKHVH�ZDVWHV��
�

��� /DZ� ���� RI� ����� VHW� XS� WKH� OHJDO� IUDPHZRUN� IRU� WKH� GHFODUDWLRQ�DQG�
PDQDJHPHQW� RI� SURWHFWHG� DUHDV� DQG� UHJXODWHV� WKH� FRQVHUYDWLRQ� RI� QDWXUDO�
UHVRXUFHV��
�

���/DZ�����RI�������OHYLHG�DQ�DGGLWLRQDO��WD[�RQ�DHURSODQH�WLFNHWV�LVVXHG�
ORFDOO\��LQ�RUGHU�WR�VHFXUH�D�VXLWDEOH�VRXUFH�RI�IXQGLQJ�WR�ILQDQFH�SURJUDPPHV�IRU�
GHYHORSLQJ�WRXULVP�DQG�HQYLURQPHQWDO�SURWHFWLRQ��
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��� /DZ� �� RI� ����� LV� E\� IDU� WKH� PRVW� FRPSUHKHQVLYH� HQYLURQPHQWDO�

OHJLVODWLRQ� WR�GDWH�� ,W�GHILQHV� �� LQ�DUWLFOH������ �� WKH�VFRSH�DQG�UHVSRQVLELOLWLHV�RI�
WKH�(J\SWLDQ�(QYLURQPHQWDO�$IIDLUV�$JHQF\���(($$�����HVWDEOLVKHV����LQ�DUWLFOHV�
����������WKH�(QYLURQPHQWDO�3URWHFWLRQ�)XQG���(3)����SURYLGHV�IRU�WKH�VHWWLQJ�XS�
RI�D�V\VWHP�RI�HQYLURQPHQWDO�LQFHQWLYHV���DUWLFOHV������������VSHOOV�RXW�WKH�QHFHVVLW\�
RI� HQYLURQPHQWDO� LPSDFW� DVVHVVPHQWV� DV� D�SUH�UHTXLVLW� RI�GHYHORSPHQW�SURMHFWV�
�DUWLFOHV� ��� �� ����� HVWDEOLVKHV� HQYLURQPHQWDO� PRQLWRULQJ� QHWZRUNV� ZLWK� WKHLU�
VWDWLRQV� DQG� ZRUNLQJ� XQLWV� �� DUWLFOH� ��� ��� DXWKRUL]HV� WKH� (($$� WR� SUHSDUH� DQ�
(QYLURQPHQWDO� &RQWLQJHQ\� 3ODQ� �� DUWLFOH� ��� ��� DQG� IRUELGV� WKH� KXQWLQJ� RI�
VSHFLILHG�W\SHV�RI�ZLOG�ELUGV�DQG�DQLPDOV���DUWLFOH������DV�ZHOO�DV�WKH�GHVWUXFWLRQ�
RI� WKHLU� QDWXUDO� KDELWDWV��$UWLFOHV� ������ FRYHU� WKH� SURWHFWLRQ� RI� DLU��ZDWHU� DQG�
ODQG�IURP�DOO� VRXUFHV�RI�SROOXWLRQ��$UWLFOHV��������GHDO�ZLWK� WKH�SHQDO�FRGH� IRU�
YLRODWLRQ�RI�DUWLFOHV����������,Q�$XJXVW������WKH�(($$�KDV�EHFRPH�D�GHSDUWPHQW�
RI�WKH�QHZO\�HVWDEOLVKHG�6WDWH�0LQLVWU\�RI�(QYLURQPHQWDO�$IIDLUV���60($����
�

'HVSLWH�WKH�PDQ\�REYLRXV�VWUHQJWKV�RI�WKLV�DUUD\�RI�OHJLVODWLYH�WRROV�� LW� LV�
JHQHUDOO\�IHOW�WKDW�WKHUH�LV�DQ�XUJHQW�QHHG�IRU�ODZV�UHJXODWLQJ�VRPH�DVSHFWV�RI�WKH�
FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�ELRORJLFDO�GLYHUVLW\�VXFK�DV�WKH�LPSRUWDWLRQ�
RI� JHQHWLFDOO\� PRGLILHG� RUJDQLVPV� �� *02V� ��� WKH� WUDQVIHU� RI� ELRWHFKQRORJ\�
LQVWLWXWLRQ� UHVSRQVLEOH� IRU� ODZ� HQIRUFHPHQW�� DGGLWLRQDO� FRRUGLQDWLRQ� EHWZHHQ�
ODZV� JRYHUQLQJ� HQYLURQPHQWDO� DIIDLUV� DQG� WRXULVP�� DQG� WKH� SURWHFWLRQ� RI�
LQWHOOHFWXDO� SURSHUW\� ULJKWV�� 7KHVH� JDSV� DUH� DGHTXHWO\� DGGUHVVHG� LQ� WKH� GUDIW�
1DWLRQDO� 6WDWHJ\� DQG� $FWLRQ� 3ODQ� �� 1%6$3� �� IRU� WKH� FRQVHUYDWLRQ� DQG�
VXVWDLQDEOH�XVH�RI�FRPSRQDQWV�RI�ELRORJLFDO�GLYHUVLW\���VHH�SDUW�����
�

%��&RQYHQWLRQV�DQG��$JUHHPHQWV�
�

6LQFH�������(J\SW�LV�SDUW\�WR�D�ODUJH�QXPEHU�RI�UHJLRQDO�DQG�LQWHUQDWLRQDO�
FRQYHQWLRQV��WUHDWLHV�DQG�DJUHHPHQWV�GHDOLQJ�ZLWK�WKH�FRQVHUYDWLRQ�RI�QDWXUH�LQ�
JHQHUDO� DQG�ELRGLYHUVLW\� LQ� SDUWLFXODU�� 7KH� IROORZLQJ� OLVW� LV� H[WUDFWHG� IURP� WKH�
ODWHVW� HGLWLRQ� RI� 81(3¶V� 5HJLVWHU� RI� ,QWHUQDWLRQDO� 7UHDWLHV� DQG� 2WKHU�
$JUHHPHQWV�LQ�WKH�)LHOG�RI�WKH�(QYLURQPHQW�������
� x &RQYHQWLRQ�5HODWLYH�WR�WKH�SUHVHUYDWLRQ�RI�)DXQD�DQG�)ORUD�LQ�WKHLU�

QDWXUDO�VWDWH��/RQGRQ��������UDWLILHG�LQ��������x $JUHHPHQW� IRU� WKH�(VWDEOLVKPHQW�RI�D�*HQHUDO�)LVKHULHV�&RXQFLO� IRU�
WKH�0HGLWHUUDQHDQ��5RPH��������x ,QWHUQDWLRQDO�3ODQW�3URWHFWLRQ�&RQYHQWLRQ��5RPH�������x ,QWHUQDWLRQDO�&RQYHQWLRQ�IRU�WKH�3UHYHQWLRQ�RI�3ROOXWLRQ�RI�WKH�6HD�E\�
2LO��/RQGRQ��������x 3K\WR�VDQLWDU\�&RQYHQWLRQ�IRU�$IULFD��.LQVKDVD��������x $IULFDQ� &RQYHQWLRQ� RQ� WKH� &RQVHUYDWLRQ� RI� 1DWXUH� DQG� 1DWXUDO�
5HVRXUFHV��$OJHULD���������UDWLILHG�LQ��������x &RQYHQWLRQ� IRU� WKH� 3URWHFWLRQ� RI� WKH� 0HGLWHUUDQHDQ� 6HD� $JDLQVW�
3ROOXWLRQ��%DUFHORQD��������UDWLILHG�LQ��������



ÎÏ�
x &RQYHQWLRQ� RQ� ,QWHUQDWLRQDO� 7UDGH� LQ� (QGHQJHUHG� 6SHFLHV� RI�:LOG�
)DXQD�DQG�)ORUD��:DVKLQJWRQ��������x ,QWHUQDWLRQDO� &RQYHQWLRQ� IRU� 5HJXODWLRQ� RI� :KDOLQJ�� :DVKLQJWRQ��
������UDWLILHG�LQ��������x &RQYHQWLRQ� RQ� WKH� &RQVHUYDWLRQ� RI� 0LJUDWRU\� 6SHFLHV� RI� :LOG�
$QLPDOV��%RQQ��������UDWLILHG�LQ��������x 8QLWHG� 1DWLRQV� &RQYHQWLRQ� RQ� WKH� /DZ� RI� WKH� 6HD�� 0RQWHJR� %D\��
-DPDLFD��������UDWLILHG�LQ��������x 3URWRFRO� &RQFHUQLQJ� 0HGLWHUUDQHDQ� 6SHFLDOO\� 3URWHFWHG� $UHDV��
*HQHYD��������UDWLILHG�LQ��������x &RQYHQWLRQ� RQ� :HWODQGV� RI� ,QWHUQDWLRQDO� ,PSRUWDQFH� HVSHFLDOO\� DV�
:DWHUIRZO�KDELWDW��5DPVDU��,UDQ������������������UDWLILHG�LQ��������x 5HJLRQDO�&RQYHQWLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�WKH�5HG�6HD�DQG�*XOI�RI�
$GHQ�(QYLURQPHQW��-HGGDK��������x &RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\��5LR�GH�-DQHLUR��������UDWLILHG�LQ�
�������x $JUHHPHQW� IRU� WKH�(VWDEOLVKPHQW� RI� WKH�1HDU�(DVW� 3ODQW�3URWHFWLRQ�
2UJDQL]DWLRQ��5DEDW��0RURFFR��������UDWLILHG�LQ��������x ,QWHUQDWLRQDO�7URSLFDO�7LPEHU�$JUHHPHQW��*HQHYD������� �UDWLILHG� LQ�
�������x 3URWRFRO� &RQFHUQLQJ� 6SHFLDOO\� 3URWHFWHG� $UHDV� DQG� %LRORJLFDO�
'LYHUVLW\�LQ�WKH�0HGLWHUUDQHDQ��%DUFHORQD��������

�
���,1�6,78�&216(59$7,21�

�
$��*29(510(17$/�$&7,21��

�
/RQJ�EHIRUH�WKH����SURYLVLRQV�RI�DUWLFOH���RI�WKH�&%'�EHFDPH�HIIHFWLYH�LQ�

������DQG� LQ� UHFRJQLWLRQ�RI� WKH� VLJQLILFDQFH�RI�ELRGLYHUVLW\�FRQVHUYDWLRQ��(J\SW�
KDV� EHHQ� DFWLYH� LQ� WKH� LQ� VLWX� FRQVHUYDWLRQ� RI� ZLOGOLIH�� QDWXUDO� UHVRXUFHV� DQG�
QDWXUDO� KDELWDWV�� � 7KLV� LV� FOHDUO\�PDQLIHVWHG� LQ� WKH� GHFODUDWLRQ� RI� ���SURWHFWHG�
DUHDV� �7DEOH� ��� E\� 3ULPH� 0LQLVWHULDO� 'HFUHHV� VLQFH� ����� ZKHQ� /DZ� ���� ZDV�
SURPXOJDWHG� E\� WKH� 3HRSOH
V� $VVHPEO\�� 7KH� ��� SURWHFWRUDWHV� GHFODUHG� VR� IDU�
FRYHU� DERXW� ����� RI� WKH� WRWDO� DUHD� RI� WKH� FRXQWU\�� $Q� H[WHQVLYH� SURMHFW� LV�
FXUUHQWO\�XQGHUZD\�WR�GLVFRYHU�DGGLWLRQDO�HQYLURQPHQWDO��KRW�VSRWV���DQG�LW� LV�
LQWHQGHG�WR�LQFUHDVH�WKH�QDWXUH�UHVHUYHV�WR�FRYHU�����RI�WKH�WRWDO�DUHD�RI�(J\SW�
E\� ������ � 7KH� H[LVWLQJ� DQG� SURSRVHG� QDWXUDO� SURWHFWRUDWHV� DUH� VKRZQ� LQ� WKH�
FRPSXWHU�JHQHUDWHG� PDS� LQ� )LJXUH� ��� 7KH\� � FRYHU� WKUHH� PDLQ� HQYLURQPHQWDO�
FDWHJRULHV�DV�IROORZV��
�
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7KH�ZHWODQGV� UHSUHVHQW� DQ�HQYLURQPHQWDO�UDULW\� LQ�(J\SW�� VLQFH�����RI�
WKH� DUHD� LV� DQ� DULG� RU� VHPL�DULG� GHVHUW�� 8QGHU� VXFK� FLUFXPVWDQFHV� WKH\� DUH�
HVSHFLDOO\� � VLJQLILFDQW� IRU� DOO� IRUPV� RI� OLIH�� � � 7KLV� FDWHJRU\� LQFOXGHV� D��
UHSUHVHQWDWLYH��VHOHFWLRQ��RI����(J\SWLDQ�ZHWODQGV�DW������$VKWRRP�(O�*DPHHO�LQ�
/DNH� 0DQ]DOD�� ���� =DUDQHHN� LQ� /DNH� %DUGDZHHO� �1�� 6LQDL��� ���� 6DENKDW� $O�
$KUDVK� �1��6LQDL��� ����5DV�0RKDPHG�1DWLRQDO�3DUN� �DW� WKH� VRXWKHUQ� WLS�RI� WKH�
6LQDL� 3HQLQVXOD��� ���� 1DET� 0XOWLSOH� 8VH� 0DQDJHPHQW� $UHD� �RQ� WKH� *XOI� RI�
$TDED�������$EX�*DOXP�0XOWLSOH�8VH�0DQDJHPHQW�$UHD��RQ�WKH�*XOI�RI�$TDED���
����7DED�3URWHFWRUDWH� �FRYHULQJ� WKH� VHW� RI� IUDJLOH� HFRV\VWHPV�EHWZHHQ�1XZDLED�
DQG�7DED�RQ�WKH�*XOI�RI�$TDED��� ����/DNH�4DURXQ��LQ�WKH�:HVWHUQ�'HVHUW�������
:DGL�(O�5D\DQ��FORVH�WR�WKH�SUHFHGLQJ���DQG������6DOXJD�DQG�*KD]DO�,VODQGV��LQ�
WKH�VRXWKHUQ�SDUW�RI�WKH�5LYHU�1LOH�DW�$VZDQ���
�E��'(6(57�3527(&725$7(6�
�

7KH\�LQFOXGH���L��WKH�6W��&DWKHULQH�3URWHFWRUDWH�LQ�WKH�FHQWUDO�SDUWV�RI�WKH�
PRXQWDLQRXV�PDVVLI� RI� VRXWKHUQ� 6LQDL�� �LL�� WKH�:DGL�$OODTL� %LRVSKHUH�5HVHUYH�
WUDYHUVLQJ� WKH� VRXWKHUQ�SDUWV� RI� WKH�(DVWHUQ�'HVHUW�� �LLL�� WKH�(OED�3URWHFWRUDWH�
�WKH�ODUJHVW�LQ�(J\SW��RFFXS\LQJ�WKH�VRXWKHDVWHUQ�FRUQHU�RI�WKH�FRXQWU\���LY��WKH�
2PD\HG� %LRVSKHUH� 5HVHUYH� LQ� WKH�:HVWHUQ� 'HVHUW� FORVH� WR� WKH�0HGLWHUUDQHDQ�
6HD�VKRUH��DQG��Y��WKH�:DGL�(O�$V\XWL�3URWHFWRUDWH�LQ�WKH�FHQWUDO�VHFWLRQ�RI�WKH�
(DVWHUQ�'HVHUW��
�F��*(2/2*,&$/�3527(&725$7(6�
�

2QO\� �� SURWHFWRUDWHV� RI� WKLV� FDWHJRU\� KDYH� EHHQ� GHVLJQDWHG� VR� IDU�� WKH\�
DUH���L��WKH�+DVDQD�'RPH�UHSUHVHQWLQJ�WKH�$EX�5DZDVK�IRUPDWLRQ�ZKLFK�H[WHQGV�
EHWZHHQ�$O�0DJKDUD�PRXQWDLQ�LQ�1��6LQDL�DQG�%DKDUL\D����2DVLV�LQ�WKH�:HVWHUQ�
'HVHUW�DQG�GDWHV�EDFN�WR�WKH�&UHWDFHRXV���LL��WKH�3HWULILHG�)RUHVW�DW�0DDGL�HDVW�RI�
&DLUR� EHORQJLQJ� WR� WKH� 2OLJRFHQH�� DQG� �LLL�� WKH�0LGGOH� (RFHQH� &DYH� RI� :DGL�
6DQQRXU�LQ�WKH�:HVWHUQ�'HVHUW�ZLWK�LWV�XQLTXH�VWDODFWLWHV�DQG�VWDODJPLWHV��
�
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7DEOH�����%DVLF�,QIRUPDWLRQ�RQ�WKH����SURWHFWRUDWHV�RI�(J\SW�
�

3URWHFWRUDWH� &DWHJRU\� $UHD�
�LQ�NP��

0DQDJHPHQW��
SODQ�

$QQXDO�
UHYHQXH��LQ�/(��

$VKWRRP�(O�*DPHHO� $� ��� ��� �
=DUDQHHN� $� ���� ��� �
6DENKDW�$O�$KUDVK� $� �� ��� �
5DV�0RKDPPHG� $� ���� �� ����������
1DET� $� ���� �� �
$EX�*DOXP� $� ���� �� �
7DED� $� 
� ��� �
/DNH�4DURXQ� $� ���� ��� �
:DGL�(O�5D\DQ� $� ����� ��� �������
6DOXJD�DQG�*KD]DO� $� ���� ��� �
6W��.DWKHULQH� %� ����� ��� �
:DGL�$OODTL� %� ������ ��� �
(OED� %� ������ ��� �
2PD\HG� %� ���� ��� �
:DGL�(O�$V\XWL� %� ��� ��� �
+DVDQD�'RPH� &� �� ��� �
3HWULILHG�)RUHVW� &� �� ��� �
&DYH�RI�:DGL�6DQQRXU� &� �� ��� ��


 7KH� PRVW� UHFHQW� SURWHFWRUDWH�� ERXQGDULHV� DQG� DUHD� DUH� FXUUHQWO\� EHLQJ�
GHILQHG��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

7KH�IXQGLQJ�RI�SURWHFWHG�DUHDV�LQ�(J\SW�FRQVLVWV�RI��
�
�L����/(�����PLOOLRQ��SHU�DQQXP�IURP�WKH�(J\SWLDQ�*RYHUQPHQW��
�LL���/(������PLOOLRQ��IURP�WKH�(J\SWLDQ�*RYHUQPHQW��������PLOOLRQ�(&8�
� VXSSOLHG�E\�WKH�(XURSHDQ�&RPPXQLW\�IRU�WKH�WZR�SKDVHV��������������
� DQG��������������RI�HVWDEOLVKLQJ�WKH�WKUHH�SURWHFWRUDWHV�RI�WKH�*XOI�RI��
� $TDED��1DET��$EX�*DOXP�DQG�5DV�0RKDPHG���)XQGLQJ�IRU�WKH�WKLUG��
� SKDVH�����������������������RI�WKH�VDPH�SURWHFWRUDWHV�FRQVLVWV�RI����
� PLOOLRQ�(&8�IURP�WKH�(XURSHDQ�&RPPXQLW\�LQ�DGGLWLRQ�WR�/(���PLOO��
� LRQ�VXSSOLHG�E\�WKH�(J\SWLDQ�*RYHUQPHQW��
�LLL��IRU�WKH�SURWHFWRUDWH�RI�6W��.DWKHULQH�WKH�FXUUHQW�IXQGLQJ�LQFOXGHV���
� PLOOLRQ�(&8�IURP�WKH�(XURSHDQ�&RPPXQLW\�DQG���PLOOLRQ�/(�IURP�
� WKH�(J\SWLDQ�*RYHUQPHQW�IRU�WKH�SHULRG����������������
� 7DEOH���DOVR�VKRZV�WKDW�(J\SW�VWLOO�KDV�D�ORQJ�ZD\�WR�DFKLHYH�D�VDWLVIDFWRU\�
VWDWH� RI� DIIDLUV� LQ� WKHVH� QDWXUH� UHVHUYHV�� � 2I� WKH� ��� SURWHFWRUDWHV� RQO\� WKH� ��
FRQVWLWXWLQJ� WKH� 5DV�0RKDPPHG� 6HFWRU� �LQ� 6�� 6LQDL�� KDYH�PDQDJHPHQW� SODQV��
DQG�DOO����VXIIHU�D�VHYHUH�VKRUWDJH�RI�WUDLQHG�PDQSRZHU�DQG�DGHTXDWH�IXQGLQJ��
+RZHYHU��EDVHOLQH�VWXGLHV�RI�ELRGLYHUVLW\��ODQG�XVH�PRQLWRULQJ�DQG�RU�WKH�VRFLR�
HFRQRPLF�DVSHFWV�RI���RWKHU�SURWHFWRUDWHV��:DGL�(O�5D\DQ��6W��.DWKHULQH��:DGL�
$OODTL�DQG�2PD\HG��KDYH�EHHQ�FDUULHG�RXW�DV�D�VWHS�WRZDUGV�WKH�IRUPXODWLRQ�RI�
PDQDJHPHQW�SODQV� � IRU� WKHP��)XUWKHUPRUH��ZRUN�RQ�HVWDEOLVKLQJ�WKH�QHFHVVDU\�
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LQIUDVWUXFWXUH� �UHVHDUFK� ODERUDWRULHV�� FRQIHUHQFH� URRPV�� UHFUHDWLRQ� IDFLOLWLHV��
YLVLWRUV
�FHQWHUV��LV�FXUUHQWO\�LQ�YDULRXV�VWDJHV�RI�FRPSOHWLRQ�IRU���SURWHFWRUDWHV��
=DUDQHHN�:DGL�(O�5D\DQ��6W��.DWKHULQH��:DGL�$OODTL��2PD\HG�DQG�WKH�3HWULILHG�
)RUHVW��,Q�YLHZ�RI�WKH�PHDJUH�ILQDQFLDO�UHVRXUFHV�DSSURSULDWHG�WR�WKH�SURWHFWHG�
DUHDV� RI� (J\SW� DQG� WKH� UHODWLYHO\� VKRUW� SHULRG� RI� WLPH�� WKHVH� HIIRUWV� PD\� EH�
UHJDUGHG�DV�D�QRWDEOH�DFKLHYHPHQW����������

�
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7KH�(J\SWLDQ�*RYHUQPHQW�HQFRXUDJHV�DQG�VXSSRUWV�WKH�HVWDEOLVKPHQW��RI�
YDULRXV�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV��1*2V��HVSHFLDOO\�WKRVH�ZRUNLQJ�LQ�WKH�
ILHOGV� RI� WKH� HQYLURQPHQW�� 7KLV� H[SODLQV� WKH� UHODWLYHO\� ODUJH� QXPEHU� RI� VXFK�
1*2V�DV�FDQ�EH�IRXQG�LQ�WKH�'LUHFWRU\�RI�1*2V�LQ�WKH�ILHOG�RI�HQYLURQPHQW��VHH�
3XEOLFDWLRQV���6RPH�RI�WKHVH�1*2V�DUH�PRUH�DFWLYH�WKDQ�RWKHUV��EXW�FROOHFWLYHO\�
WKH\� SOD\� DQ� LQGLVSHQVDEOH� UROH� LQ� WKH� LQ� VLWX� FRQVHUYDWLRQ� RI� ELRGLYHUVLW\� DQG�
SXEOLF�DZDUHQHVV��7KH�IROORZLQJ�LV�RQO\�D�VDPSOH�RI�WKH�PRUH�SURPLQHQW�1*2V�LQ�
(J\SW��
�

1*2� 1R��RI�PHPEHUV� +HDGTXDUWHUV�
7UHH�/RYHUV�6RFLHW\� ���� &DLUR�
7KH�&LYLO�6RFLHW\�IRU�(QYLURQPHQWDO�
3URWHFWLRQ��)ULHQGV�RI�WKH�(QYLURQPHQW�
6RFLHW\���

�
����

�
*L]D�

7KH�1DWLRQDO�6RFLHW\�IRU�(QYLURQPHQWDO�
3URWHFWLRQ�

�
����

�
4DOLXELD�

7KH�&HQWUDO�6RFLHW\�IRU�(QYLURQPHQWDO�
3URWHFWLRQ�

�
����

�
&DLUR�

�)ULHQGV�RI�WKH�(QYLURQPHQW��6RFLHW\�LQ�
$OH[DQGULD�

�
����

�
$OH[DQGULD�

�)ULHQGV�RI�WKH�(QYLURQPHQW�DQG�
'HYHORSPHQW��6RFLHW\��)('$��

�
����

�
*L]D�

7KH�6RFLHW\�IRU�WKH�3URWHFWLRQ�RI�1DWXUH� ���� &DLUR�
7KH�6RFLHW\�IRU�WKH�3URWHFWLRQ�RI�WKH�������
(QYLURQPHQW�LQ�$VVLXW�

�
����

�
$VVLXW�

7KH�6RFLHW\�IRU�(QYLURQPHQWDO�3URWHFWLRQ�
LQ�6XH]�

�
����

�
6XH]�

7KH�(J\SWLDQ�6RFLHW\�IRU�+HDOWK�DQG�������
(QYLURQPHQWDO�/HJLVODWLRQ�

�
����

�
&DLUR�

7KH�(J\SWLDQ�6RFLHW\�IRU�*HQHWLFV�DQG�
+HUHGLW\�

�
����

�
&DLUR�

7KH�(J\SWLDQ�%RWDQLFDO�6RFLHW\� ���� *L]D�
7KH�(J\SWLDQ�6RFLHW\�IRU�(QWRPRORJ\� ����� &DLUR�
7KH�(J\SWLDQ�6RFLHW\�IRU�=RRORJ\� ���� *L]D�
�
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:RUN� RI� WKH� 7UHH� /RYHUV� 6RFLHW\�� IRU� LQVWDQFH�� KDV� EHHQ� H[HPSODU\� LQ�

SURWHFWLQJ� FXOWLYDWHG� WUHHV� DJDLQVW� ILUH� DQG� GHOLEHUDWH� FXWWLQJ�� LQ� HQKDQFLQJ�
SXEOLF� DZDUHQHVV� �HVSHFLDOO\� DPRQJ� VFKRRO� FKLOGUHQ�� RI� WKH� HQYLURQPHQWDO� DQG�
DHVWKHWLF� LPSRUWDQFH� RI� WUHHV�� DQG� LQ� WKH� FXOWLYDWLRQ� RI� WUHHV� LQ� GHUHOLFW� DQG�
GHQVHO\�SRSXODWHG�DUHDV��7KURXJK�WKH�SUHYHQWLRQ�RI�FXWWLQJ� WKH�ROG�(XFDO\SWXV�
WUHHV�VXUURXQGLQJ�WKH�=RR�DW�*L]D��PHPEHUV�RI�WKLV�6RFLHW\�KDYH�DOVR�VXFFHHGHG�
LQ�SUHVHUYLQJ�WKH�IDYRXULWH�KDELWDW�RI�WKH�ODUJHVW�FRPPXQLW\�RI�WKH�%XII�EDFNHG�
KHURQ� (JUHWWD� LELV� LELV� /LQQDHXV�� ������ LQ� $IULFD�� 7KH� (J\SWLDQ� 6RFLHW\� IRU�
(QWRPRORJ\� LV� RQH� RI� WKH� ROGHVW� 1*2V� LQ� WKH� FRXQWU\� DQG� KRXVHV� WKH� ODUJHVW�
UHIHUUDO�FROOHFWLRQ�RI�LQVHFWV��VHH�7DEOH������

�
���(;�6,78�&216(59$7,21�

�
:LWK�WKH�JHQHURXV�KHOS�RI�81(3��SURMHFW�*)�������������DQ�LQVWLWXWLRQDO�

VXUYH\�RI�PDMRU�UHIHUUDO�FROOHFWLRQV�RI�SODQWV��DQLPDOV�DQG�PLFUR�RUJDQLVPV�KDV�
EHHQ� FDUULHG� RXW� E\� WKH� 1DWLRQDO� %LRGLYHUVLW\� 8QLW� �1%8�� DQG� UHVXOWHG� LQ� WKH�
FRPSLODWLRQ�RI�D�FRPSUHKHQVLYH�OLVW�RI�]RRV��ERWDQLF�JDUGHQV��KHUEDULD��PXVHXPV��
P\FRORJLFDO� DQG� HQWRPRORJLFDO� FROOHFWLRQV�� DQG� VHHG� EDQNV� WRJHWKHU�ZLWK� WKHLU�
IDFLOLWLHV�DQG�XQPHW�QHHGV���7KHVH�FROOHFWLRQV��OLVWHG�LQ�7DEOH����DUH�VSUHDG�DFURVV�
WKH�FRXQWU\�LQ�XQLYHUVLWLHV��UHVHDUFK�FHQWUHV�DQG�1*2
V���7KH\�YDU\�FRQVLGHUDEO\�
LQ� VL]H�� FRYHUDJH� DQG� VFLHQWLILF� DQG� FXOWXUDO� VLJQLILFDQFH��+HUH� IROORZV� D� OLVW� RI��
VRPH�RI�WKHVH�PDMRU�FROOHFWLRQV��
�

��� 7KH� %RWDQLF� *DUGHQV� DW� 2UPDQ� �*L]D��� 4REED� 3DODFH� �&DLUR���
$QWRQLDGLV� �$OH[DQGULD��� DQG� WKH� %RWDQLF� ,VODQG� �LQ� WKH� 5LYHU� 1LOH�� $VZDQ��
WRJHWKHU�ZLWK�WKH�UHODWLYHO\�VPDOO�EXW�KLJKO\�VLJQLILFDQW�FROOHFWLRQV�RI�FXOWLYDUV�RI�
GDWH�SDOP� �DW�6HQDQL\D�QHDU�'DPLHWWD�� 6RKDJ�� DQG�1��6LQDL���ROLYH� �LQ�1��6LQDL�
DQG�DORQJ�WKH�VKRUHV�RI�WKH�1LOH�'HOWD���FLWUXV��DW�=DJD]LJ���DQG�ULFH��DW�.DIU�(O�
6KHLNK���
�

��� 7KH� �� FRPSUHKHQVLYH� HQWRPRORJLFDO� FROOHFWLRQV� KRXVHG� DW�� �L�� 7KH�
'HSDUWPHQW� RI� (QWRPRORJ\�� )DFXOW\� RI� 6FLHQFH�� &DLUR� 8QLYHUVLW\�� �LL�� 7KH�
'HSDUWPHQW�RI�(QWRPRORJ\��)DFXOW\�RI�6FLHQFH��$LQ�6KDPV�8QLYHUVLW\�� �LLL��7KH�
'HSDUWPHQW� RI� 3ODQW� 3URWHFWLRQ�� )DFXOW\� RI� $JULFXOWXUH�� $O�$]KDU� 8QLYHUVLW\�
�EHWWHU�NQRZQ�DV�WKH�$OYHUL�FROOHFWLRQ����LY��7KH�(J\SWLDQ�(QWRPRORJLFDO�6RFLHW\��
�Y�� ,QVWLWXWH� RI� 3ODQW� 3URWHFWLRQ�� 0LQLVWU\� RI� $JULFXOWXUH�� DQG� �YL�� 7KH�
$JULFXOWXUDO�0XVHXP��0LQLVWU\�RI�$JULFXOWXUH��
�

��� 7KH� ODUJHVW� WZR� KHUEDULD� LQ� (J\SW� NHSW� DW� WKH� %RWDQ\� 'HSDUWPHQW��
)DFXOW\� RI� 6FLHQFH�� &DLUR� 8QLYHUVLW\� �&$,�� DQG� WKH� $JULFXOWXUDO� 0XVHXP��
0LQLVWU\�RI�$JULFXOWXUH��&$,0���
�

���([�6LWX�&RQVHUYDWLRQ�RI�3ODQW�*HQHWLF�5HVRXUFHV�LQ�(J\SW��
� ,Q� WKH� SDVW� D� QXPEHU� RI� LQVWLWXWLRQV� DQG� LQGLYLGXDOV� FROOHFWHG� SODQW�
JHUPSODVP�DOO�RYHU�WKH�FRXQWU\�DFFRUGLQJ�WR�WKHLU�QHHG�DQG�LQ�WKH�DEVHQFH�RI�D�
QDWLRQDO�SURJUDPPH��
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5HFHQWO\�� D� QDWLRQDO� SURJUDPPH� IRU�([�6LWX� FRQVHUYDWLRQ� LQ�(J\SW� KDV�

EHHQ�GHYHORSHG��$�QHZ�1DWLRQDO�3ODQW�*HQHWLF�5HVRXUFHV�8QLW��7KH�*HQHEDQN�RI�
(J\SW��LV�EHLQJ�HVWDEOLVKHG��
� $W�SUHVHQW� WKHUH� LV� D�SODQW�*HQHWLF�5HVRXUFHV�6HFWLRQ� LQ� WKH�)LHOG�&URS�
5HVHDUFK� ,QVWLWXWH��$JULFXOWXUDO�5HVHDUFK�&HQWHU��0LQLVWU\� RI�$JULFXOWXUH� DQG�
/DQG� 5HFODPDWLRQ�� $� WRWDO� QXPEHU� RI� DERXW� ������ JHUPSODVP� DFFHVVLRQV� DUH�
VWRUHG� LQ� �� FROG� VWRUHV� �� ���P� FROG� VWRUH� UXQQLQJ� DW� �� ��&�� ���P� FROG� VWRUH�
UXQQLQJ� DW� �� ��&� DQG� ���P� FROG� VWRUH� UXQQLQJ� DW�� ���&��� 7KHVH� FRQVHUYDWLRQ�
IDFLOLWLHV�DUH�ROG�DQG�LQ�SRRU�ZRUNLQJ�FRQGLWLRQV��
� $�3ODQW�*HQHWLF�5HVRXUFHV�6WDWLRQ��XQGHU�WKH�'HVHUW�5HVHDUFK�&HQWHU��KDV�
EHHQ�HVWDEOLVKHG�LQ�(O�6KHLNK�=XZD\HG�DW�WKH�1RUWKHUQ�&RDVW��)LHOG�FROOHFWLRQV�
RI�IUXLW�VSHFLHV�DUH�PDLQWDLQHG�DW�WKLV�VWDWLRQ�����DFUHV���7ZR�QHZ�FROG�VWRUHV�>RQH�
UXQQLQJ�DW�����&�DQG�WKH�RWKHU���P�� UXQQLQJ�DW����&@�DUH�XQGHU�FRQVWUXFWLRQ��
2QH�VHHG�GU\LQJ�XQLW�ZLOO�EH�DOVR�DYDLODEOH�LQ�$SULO�������
�

���0LFURELDO�*HQHWLF�5HVRXUFHV�
&XOWXUH� FROOHFWLRQV� DUH� DYDLODEOH� DW� YDULRXV� LQVWLWXWLRQV� LQ� (J\SW�� $�
0LFURELRORJLFDO� 5HVRXUFHV� &HQWHU� �0,5&(1�� ZDV� HVWDEOLVKHG� LQ� ����� ZLWK�
VXSSRUW� IURP�81(3�DV� RQH� RI� WKH�0LFURELRORJLFDO�5HVRXUFHV�&HQWHUV� QHWZRUN�
HVWDEOLVKHG� XQGHU� WKH� DXVSLFHV� RI� 81(6&2�� 81(3� �� ,&52�� WR� VHUYH� YDULRXV�
DVSHFWV� RI� $SSOLHG� DQG� (QYLURQPHQWDO� 0LFURELRORJ\� LQ� WKH� $UDE� 5HJLRQ� DQG�
1RUWK�$IULFD��
7KH�2EMHFWLYHV� RI� WKH� FHQWUH� DUH� WR� �� L�� SURYLGH� WKH� LQIUDVWUXFWXUH� IRU� D�ZRUOG�
QHWZRUN� LQFRUSRUDWLQJ� UHJLRQDO� DQG� LQWHUUHJLRQDO� FRRSHUDWLQJ� ODERUDWRULHV�
JHDUHG� WR� WKH� PDQDJHPHQW�� GLVWULEXWLRQ� DQG� XWLOL]DWLRQ� RI� WKH� PLFURELDO� JHQH�
SRRO�� � LL�� UHLQIRUFH�HIIRUWV� UHODWLQJ� WR� WKH�FRQVHUYDWLRQ�RI�PLFURRUJDQLVPV��ZLWK�
HPSKDVLV� RQ� JHQH� SRROV� RI� WKH� IRRG� DQG� ELRIHUWLOL]DWLRQ� PLFURRUJDQLVPV�� LLL��
IRVWHU� WKH� GHYHORSPHQW� RI� QHZ� LQH[SHQVLYH� WHFKQRORJLHV� IRU� WKH� UHJLRQ�� LY��
SURPRWH�WKH�DSSOLFDWLRQV�RI�PLFURELRORJ\�LQ�RUGHU�WR�VWUHQJWKHQ�UXUDO�HFRQRPLHV��
DQG�Y��VHUYH�DV�D�IRFDO�FHQWHU�IRU�WKH�WUDLQLQJ�RI�PDQSRZHU�DQG�GLVVHPLQDWLRQ�RI�
ELRWHFKQRORJ\�DQG�HQYLURQPHQWDO�LQIRUPDWLRQ��
�7KH�FHQWUH�XQGHUWDNHV�WKH�IROORZLQJ�DFWLYLWLHV���
�
���&ROOHFW��LGHQWLI\��FRQVHUYH�DQG�GLVWULEXWH�PLFURELDO�FXOWXUHV�RI��HFRQRPLFDO�DQG�
LQGXVWULDO�LPSRUWDQFH��
�
��� ([HFXWH� DQG� FROODERUDWH� ZLWK� GLIIHUHQW� VWXGLHV� DQG� DSSOLHG� LQ� WKH� ILHOGV� RI�
%LRWHFKQRORJ\�� *HQHWLF� (QJLQHHULQJ�� %LRIHUWL]DWLRQ�� 0LFURELDO� &RQWURO��
(QYLURQPHQWDO� 3ROOXWLRQ� DQG�8WLOL]DWLRQ� RI�$JULFXOWXUDO� DQG� LQGXVWULDO�:DVWHV�
DQG�%\�SURGXFWV��
�
���'HYHORS�WKH�WHFKQLFDO�VNLOOV�DQG�VFLHQWLILF�NQRZOHGJH�WKURXJK�WUDLQLQJ�FRXUVHV��
V\PSRVLD�DQG�FRQIHUHQFHV�GHDOLQJ�ZLWK�XWLOL]DWLRQ�RI�PLFURRUJDQLVPV��
�
��� 3URYLGH� VFLHQWLILF� LQIRUPDWLRQ� DQG� UHQGHU� JXLGDQFH� LQ� WKH� ILHOG� RI� $SSOLHG�
0LFURELRORJ\�IRU�LQGLYLGXDOV��VFLHQWLILF�LQVWLWXWLRQV�DQG�LQGXVWULDO�RUJDQL]DWLRQV��
�



ÎÕ�
���&RRSHUDWH�ZLWK�RWKHU�0,5&(1V�DQG�WKH�YDULRXV�&XOWXUH�&ROOHFWLRQ�&HQWHUV�
DOO�RYHU�WKH�ZRUOG���
�

���'$7$�0$1$*(0(17�$1'�021,725,1*�
�

:LWK� DVVLVWDQFH� IURP� 81(3�� WKH� 1%8� VHW� RXW� WR� LPSOHPHQW� D� PDMRU�
SURMHFW� �*)������������ IRU� ELRGLYHUVLW\� GDWD�PDQDJHPHQW� DQG�PRQLWRULQJ��7KH�
SURMHFW� LQFOXGHG� D� QXPEHU� RI� VXE�SURMHFWV� FRQFHUQLQJ� GDWD� JDWKHULQJ��
LQYHQWRULHV� IRU� YDULRXV� WD[RQRPLF� JURXSV�� HVWDEOLVKPHQW� RI� D� ELRGLYHUVLW\� GDWD�
EDVH� WR� VHUYH� DV� WKH� QXFOHXV� RI� D� QHWZRUN� RI� GDWD� EDVHV� WR� EH� HVWDEOLVKHG� LQ�
YDULRXV�LQVWLWXWLRQV�LQ�WKH�FRXQWU\��DQG�WKH�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�WKURXJK�
SXEOLFDWLRQV��QHWZRUNLQJ�ZLWK�RWKHU�GDWD�EDVHV�DV�ZHOO�DV�WKURXJK�LQWHUQDWLRQDO�
PHGLD� �H�J�� ,17(51(7���7KH�1%8�RUJDQL]HG� WZR�ZRUNVKRSV� IRU� DVVLVWDQFH� LQ�
EXLOGLQJ�ELRGLYHUVLW\�GDWD�PDQDJHPHQW�FDSDFLW\�DQG�QHWZRUNLQJ�RI�LQIRUPDWLRQ��
7KH�ILUVW�ZDV�KHOG�LQ�������-DQXDU\������DQG�WKH�VHFRQG�LQ�������0DUFK��������
3URFHHGLQJV�RI�WKH�WZR�ZRUNVKRSV�KDYH�EHHQ�SXEOLVKHG�LQ�WZR�QHZVOHWWHUV�LVVXHG�
LQ�0DUFK�DQG�$XJXVW��������UHVSHFWLYHO\����
�

$��678',(6�$1'�,19(1725,(6�
�

,Q�RUGHU� WR� LPSOHPHQW� WKH�FRXQWU\�VWXG\�RQ�ELRGLYHUVLW\� LQ�(J\SW�DORQJ�
WKH� JXLGHOLQHV� SURYLGHG� E\� 81(3�� WKH� 1%8� FRPPLVVLRQHG� WHDPV� RI� QDWLRQDO�
H[SHUWV� WR� SUHSDUH� GHWDLOHG� LQYHQWRULHV� RQ� WKHLU� UHVSHFWLYH� JURXSV� RI� SODQWV��
DQLPDOV� DQG�PLFUR�RUJDQLVPV�� 7KHLU� HIIRUWV� \LHOHG� ��� YROXPHV�� VRPH� RI� ZKLFK�
KDYH�EHHQ�SXEOLVKHG�E\�WKH�1%8�ZKLOH�RWKHUV�DUH�FXUUHQWO\�EHLQJ�SUHSDUHG�IRU�
SXEOLFDWLRQ��$OWKRXJK�WKH�H[DFW�QXPEHUV�RI�VSHFLHV�DQG�LQIUD�VSHFLILF�WD[D�LQ�DQ\�
PDMRU� JURXS� RI� SODQWV� DQG� DQLPDOV� LV� VXEMHFW� WR� YDULRXV� WD[RQRPLF�
FRQVLGHUDWLRQV�� LW� LV� QRZ�SRVVLEOH� WR�NQRZ� WKH�DSSUR[LPDWH�QXPEHUV� RI� VSHFLHV�
DQG�LQIUD�VSHFLILF�WD[D�UHSUHVHQWLQJ�HDFK�RI�WKHVH�PDMRU�JURXSV�LQ�WKH�IDXQD�DQG�
IORUD�RI�(J\SW�� �$QRWKHU� LPSRUWDQW�RXWFRPH�RI� WKLV�SKDVH�RI� WKH�FRXQWU\�VWXG\�
KDV�EHHQ�WR�LGHQWLI\�JDSV�LQ�RXU�NQRZOHGJH�RI�WKH�ORFDO�ELRWD��)RU�LQVWDQFH��LW�LV�
QRZ�HYLGHQW�WKDW�FHUWDLQ�JURXSV��H�J��OLFKHQV��QHPDWRGV��KDYH�QRW�EHHQ�VXUYH\HG�
EHIRUH��7KH�1%8�DLPV�WR�EULGJH�VXFK�JDSV�DQG�KDV�DOUHDG\�FRQWUDFWHG�QDWLRQDO�
H[SHUWV�WR�SUHSDUH�WKH�UHTXLUHG�LQYHQWRULHV��
�

7KLV� LV� DQ� RQ�JRLQJ� SURFHVV�� 'RFXPHQWV� GHDOLQJ� ZLWK� RWKHU� JURXSV� RI�
SODQWV��H�J��OLFKHQV��DQG�DQLPDOV��H�J��FRPE�MHOOLHV��IODW�ZRUPV��DFRUQ�ZRUPV��IRU�
ZKLFK� QR� VXUYH\V� KDYH� DV� \HW� EHHQ� PDGH� DUH� FXUUHQWO\� LQ� WKH� FRXUVH� RI�
SUHSDUDWLRQ��
�

7KH�1%8�KDV�DOVR�VSRQVRUHG�WKH�V\VQWKHVLV�RI�D�ZHDOWK�RI�LQIRUPDWLRQ�RQ�
WKH�HFRV\VWHPV� LQ� WKH�QRUWKHUQ� ODNHV� �%DUGDZHHO��0DQ]DOD��%XUXOOXV�� ,GNX�DQG�
0DULXW�� DQG� /DNH� 1DVVHU�� WKHVH� VWXGLHV� DUH� FXUUHQWO\� EHLQJ� SUHSDUHG� IRU�
SXEOLFDWLRQ���



ÎÖ�
7KUHH� GHWDLOHG� VWXGLHV� KDYH� DOVR� EHHQ� SUHSDUHG� E\� QDWLRQDO� H[SHUWV�

FRPPLVVLRQHG� E\� WKH� 1%8� IRU� WKH� HVWDEOLVKPHQW� RI� D� QDWLRQDO� JHQH� EDQN�� D�
QDWLRQDO�FHQWUH�IRU�WKH�FDSWLYH�EUHHGLQJ�RI�UDUH�DQG�HQGDQJHUHG�VSHFLHV�RI�SODQWV�
DQG�DQLPDOV��DQG�D�QDWXUDO�KLVWRU\�PXVHXP��)RU�WKLV�SXUSRVH��WKHVH�H[SHUWV�SDLG�
VHYHUDO� YLVLWV� WR� VLPLODU� LQVWLWXWLRQV� LQ� (XURSH�� 86$� DQG� 6RXWK� $IULFD�� 7KH�
VWXGLHV�LQFOXGHG�WKH�FKRLFH�RI�VXLWDEOH�VLWHV��DUFKLWHFWXUDO�SODQV���UHTXLUHPHQWV�RI�
WHFKQLFDO� DQG� DGPLQLVWUDWLYH� SHUVRQQHO�� SURJUDPPHV� RI� WUDLQLQJ�� OLEUDULHV��
ORJLVWLFV�DQG�GHWDLOHG�EXGJHWV�IRU�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH��
�

,Q� RUGHU� WR� HQVXUH� WKH� SDUWLFLSDWLRQ� RI� WKH� ODUJHVW� SRVVLEOH� QXPEHU� RI�
VWDFNKROGHUV� LQ� WKH� SURFHVV� RI� GDWD�PDQDJHPHQW�� WKH� 1%8� KDV� RUJDQL]HG� WZR�
ZRUNVKRSV� DQG� WZR� WUDLQLQJ� FRXUVHV�� 7KH� IRUPHU� KDYH� EHHQ� KHOG� LQ� &DLUR�
�1RYHPEHU�� ����� �� DQG� 6KDUP� (O�6KHLNK� �6HSWHPEHU�� ������ DQG� DWWHQGHG� E\�
QDWLRQDO� DQG� LQWHUQDWLRQDO� H[SHUWV� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� GDWD�
PDQDJHPHQW�� 7KH� ODWWHU� IROORZHG� LQ� -DQXDU\� DQG�0DUFK�� ����� DQG� KDYH� EHHQ�
DWWHQGHG� E\� QXPHURXV� UDQJHUV� RI� SURWHFWHG� DUHDV�� FXUDWRUV� DQG� NHHSHUV� RI�
UHIHUUDO� FROOHFWLRQV�� SRVW�JUDGXDWH� VWXGHQWV� IURP� XQLYHUVLWLHV� DQG� UHVHDUFK�
FHQWHUV�DQG�VRPH�1*2V��������

�
%��38%/,&$7,216�$1'�32/,&<�'2&80(176�

�
,Q�DGGLWLRQ� WR�D� ODUJH�QXPEHU�RI�ZHOO�GHVLJQHG�DQG� LOOXVWUDWHG�ERRNOHWV��

SRVWHUV�� EURFKXUHV� DQG� SDPSKOHWV� GHSLFWLQJ� QXPHURXV� VSHFLHV� RI�SODQWV�� ELUGV��
ILVK�� FRUDOV�� PDPPDOV� DQG� RWKHU� ELRWD� LQ� WKHLU� QDWXUDO� KDELWDWV�� WKH�1%8� KDV�
SXEOLVKHG����VSHFLDOL]HG�YROXPHV�GHDOLQJ�ZLWK�YDULRXV�WD[RQRPLF�JURXSV��7KH����
VSHFLDOL]HG� YROXPHV� OLVWHG� EHORZ� ZHUH� GLUHFWHG� PDLQO\� DW� XQLYHUVLWLHV� DQG�
UHVHDUFK�FHQWHUV�ERWK�DW�KRPH�DQG�DEURDG���
�
$/((0��$�$����������7KH�PDULQH�DOJDH�RI�$OH[DQGULD������SS������SODWHV��
�
$121<0286���������'LUHFWRU\�IRU�WKH�1RQ�*RYHUQPHQWDO�2UJDQL]DWL��
� RQV�LQ�WKH�)LHOG�RI�(QYLURQPHQW��-RLQW�3XEOLFDWLRQ�RI�WKH�(J\SWLDQ�
� (QYLURQPHQWDO�$IIDLUV�$JHQF\��7HFKQLFDO�&RRSHUDWLRQ�2IILFH�IRU�WKH�
� (QYLURQPHQW�DQG�WKH�)ULHGULFK�(EHUW�6WLIWXQJ������SS��
�
%,6+$<��+�0��	�.+$/,/��0�7����������)UHVKZDWHU�)LVKHV�RI�(J\SW���
� 3XEOLFDWLRQ�RI�1DWLRQDO�%LRGLYHUVLW\�8QLW��1R���������SS��
�
%28/26��/�����������)ORUD�RI�(J\SW���&KHFNOLVW���$O�+DGDUD�3XEO���&DLUR��
� (J\SW������SS��
�
(/�$%<$'��0�6�+������������%LRGLYHUVLW\�RI�)XQJDO�%LRWD�LQ�(J\SW��8S��
� GDWHG�&KHFNOLVW��LQFOXGLQJ�GLVWULEXWLRQ��DEXQGDQFH�DQG�IXQFWLRQ���
� 3XEOLFDWLRQ�RI�1DWLRQDO�%LRGLYHUVLW\�8QLW��1R���������SS��
�
,%5$+,0��0����������HG����1DWXUDO�3URWHFWRUDWHV�RI�(J\SW��3XEOLFDWLRQ�RI��
� 1DWLRQDO�%LRGLYHUVLW\�8QLW��1R���������SS���DOVR�SXEOLVKHG�LQ�$UDELF��
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.$66$6��0����������HG��+DELWDW�'LYHUVLW\��(J\SW��3XEOLFDWLRQ�RI�1DWLRQDO�
� %LRGLYHUVLW\�8QLW��1R���������SS������PDS��
�
.$66$6��0���(/%$'5<��(���%,6+$,��+���(/�+$:$5<��(��	�
� (/�*$==$5��$����������(J\SW��&RXQWU\�6WXG\�RQ�%LRORJLFDO�
� 'LYHUVLW\��3XEOLFDWLRQ�RI�1DWLRQDO�%LRGLYHUVLW\�8QLW��1R���������SS��
� 3XEOLVKHG��LQ������LQ�$UDELF�DV�3XEOLFDWLRQ�RI�1DWLRQDO�%LRGLYHUVLW\�
� 8QLW��1R�����
�
6$/(+��0�$����������*XLGH�WR�WKH�5HSWLOHV�RI�(J\SW��3XEOLFDWLRQ�RI��
� 1DWLRQDO�%LRGLYHUVLW\�8QLW��1R�����LQ�SUHVV��
�
7+$5:$7��0�(����������%LUGV�.QRZQ�WR�2FFXU�LQ�(J\SW��3XEOLFDWLRQ�RI�
� 1DWLRQDO�%LRGLYHUVLW\�8QLW��1R�����������[[L�SS��	�$SSHQGL[���
�
:$66,)��.����������*XLGH�WR�0DPPDOV�RI�1DWXUDO�3URWHFWRUDWHV�LQ�(J\SW��
� 3XEOLFDWLRQ�RI�1DWLRQDO�%LRGLYHUVLW\�8QLW��1R���������SS�������
� FRORXU�SODWHV��LQ�$UDELF�ZLWK�/DWLQ�QRPHQFODWXUH��

�
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�
$ VLPSOH�EXW�KLJKO\�HIILFLHQW�V\VWHP�RI�GDWD�VWRUDJH�DQG�UHWULHYDO�KDV�EHHQ�

VHW�XS�E\�WKH�1%8�WR�LQFRUSRUDWH�DYDLODEOH�LQIRUPDWLRQ�RQ�UHSUHVHQWDWLYHV�RI�WKH�
YDULRXV� WD[RQRPLF� JURXSV� LQ� (J\SW�� ,W� FRYHUV� GDWD� RQ� WKH� WD[RQRP\�� HFRORJ\��
ELRORJ\� �H�J�� OLIH�IRUP�� OLIH�F\FOH�� UHSURGXFWLRQ�� QXWULWLRQ�� SDWKRJHQHFLW\��
EHKDYLRXU�� HWF��� VWDWXV�� IUHTXHQF\�� ORFDO� DQG� JOREDO� GLVWULEXWLRQ�� FRQVHUYDWLRQ�
PHDVXUHV� DQG� HFRQRPLF� YDOXH� RI� HYHU\� VSHFLHV� RI� SODQWV�� DQLPDOV� DQG� PLFUR�
RUJDQLVPV��$�FRPSXWHUL]HG�IRUPDW�KDV�EHHQ�GHVLJQHG�WR�DFFRPPRGDWH�DYDLODEOH�
LQIRUPDWLRQ�RQ�WD[D�UHSUHVHQWLQJ�HDFK�PDMRU�JURXS�LQ�WKH�IDXQD�DQG�IORUD�XVLQJ�
WKH�SURJUDPPH�$&&(66�IRU�:LQGRZV�������DQG�IRUPDWV�RI�DOO�JURXSV�DUH�OLQNHG�
LQ�D�FROOHFWLYH�VFUHHQ�WR�IDFLOLWDWH�WKH�VHDUFK�IRU�DQ\�JURXS��DQ\�WD[RQ��DQ\�LWHP�RI�
GDWD�RU�DQ\�FRPELQDWLRQ�RI�WKHP��6R�IDU��DYDLODEOH�LQIRUPDWLRQ�IRU�DERXW�����RI�
WKH�ELRWD�RI�(J\SW�DUH�LQFOXGHG�LQ�WKLV�GDWD�EDVH�DQG�ZRUN�LV�JRLQJ�RQ�WR�LQFOXGH�
WKH�UHVW��
�

7KH� KLHUDUFKLFDO� ELRGLYHUVLW\� GDWD� EDVH� KDV� WKH� DGGHG� DGYDQWDJH� RI�
LQFOXGLQJ� D� QXPEHU� RI� VXEVLGLDU\�GDWD� EDVHV��0RVW�QRWDEOH� DPRQJ� WKHP� LV� WKH�
ELRGLYHUVLW\� OLEUDU\� ZKHUHE\� DOO� UHIHUHQFHV� SHUWDLQLQJ� WR� LQGLYLGXDO� WD[D� DUH�
DFFXPXODWHG��LQ�DOSKDEHWLFDO�RUGHU��VR�DV�WR�HQDEOH�WKH�XVHU�WR�REWDLQ���L��D�IXOO�
OLVW� RI� UHIHUHQFHV� GHDOLQJ� ZLWK� DQ\� WD[RQ� RU� JURXS� RI� WD[D�� �LL�� D� IXOO� OLVW� RI�
SXEOLFDWLRQV� RI� DQ\� DXWKRU�V��� DQG� �LLL�� D� IXOO� OLVW� RI� WKH� WD[D� FRYHUHG� LQ� DQ\�
SDUWLFXODU�UHIHUHQFH���
�

7KH�GDWD�EDVH� LV�HVSHFLDOO\�YHUVDWLOH�DQG�XVHIXO� LQ�WUDFNLQJ�WKH�ORFDO�DQG�
JOREDO� GLVWULEXWLRQ� RI� LQGLYLGXDO� VSHFLHV� DQG� JURXSV� RI� VSHFLHV�� ,W� LV� HDV\� WR�
UHWULHYH�IXOO�OLVWV�RI���
�
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�L����DOO�ORFDOLWLHV�LQKDELWHG�E\�D�SDUWLFXODU�WD[RQ��DQG��

�
�LL����DOO�WD[D�RI�DQ\�JURXS�RI�SODQWV��DQLPDOV�RU�PLFUR�RUJDQLVPV��

� UHFRUGHG�IURP�DQ\�ORFDOLW\�VSHFLILHG�HLWKHU�E\�QDPH��YLOODJH��WRZQ���
� FLW\��UHJLRQ�RU�JRYHUQRUDWH��RU�E\�PDS�JULGV���
�

)LJXUH��� LOOXVWUDWHV�WKH�ILUVW�VFUHHQ�LQ�WKH�SURFHGXUH�RI�VHDUFKLQJ�IRU�WKH�
ORFDO� GLVWULEXWLRQ� RI� VSHFLHV�DQG� WKHLU� JURXSV��7KH�1%8�DVSLUHV� WR�H[SDQG� WKLV�
IHDWXUH�RI�WKH�ELRGLYHUVLW\�GDWD�EDVH�WR�LQFOXGH�JOREDO�GLVWULEXWLRQ�RI�WKH�VSHFLHV�
DQG�WKHLU�JURXSV�DV�ZHOO�����
�

$OWKRXJK�WKH�GDWD�EDVH�VR�IDU�LQFOXGHV�JHRJUDSKLFDO�LQIRUPDWLRQ�IRU�RQO\�
DERXW� ���� RI� WKH� VSHFLHV�� LW� LV� JUDWLI\LQJ� WR� ILQG� WKDW� VXFK� OLVWV� DQG� WKH�
DFFRPSDQ\LQJ� GLVWULEXWLRQ� PDSV� DUH� EHLQJ� IUHTXHQWO\� UHTXHVWHG� E\� 1*2V��
UHVHDUFKHUV� LQ� YDULRXV� GLVFLSOLQHV� DQG� GHFLVLRQ� PDNHUV� IURP� DOO� SDUWV� RI� WKH�
FRXQWU\�� )HHGEDFN� IURP� XVHUV� RI� VXFK� OLVWV� � DQG� PDSV� FOHDUO\� LQGLFDWHV� WKHLU�
XVHIXOQHVV�LQ�D�ZLGH�UDQJH�RI�ILHOGV���
�

$QRWKHU�PDMRU�IHDWXUH�RI�WKH�GDWD�EDVH�LV�WKH�VHW�RI�RQ�OLQH�LGHQWLILFDWLRQ�
NH\V� GHVLJQHG� VSHFLILFDOO\� IRU� XVH�E\� ERWK� DPDWHXU� DQG�SURIHVVLRQDO� ELRORJLVWV��
7KH� NH\V� LQWHQGHG� IRU� XVH� E\� SURIHVVLRQDOV� DUH� RI� WKH� XVXDO� WD[RQRPLF� QRQ�
LQGHQWHG� W\SH�� ZKLOH� WKRVH� WDUJHWLQJ� WKH� DPDWHXU� XVHU� GHSHQG� SULPDULO\� RQ�
LOOXVWUDWLRQV�LQ�WKH�IRUP�RI�OLQH�GUDZLQJV�DQG�FRORXU�ILJXUHV��'HWDLOHG�GHVFULSWLRQ�
RI� ERWK� W\SHV� RI� NH\� WRJHWKHU� ZLWK� WKH� PHWKRGRORJ\� RI� WKHLU� SUHSDUDWLRQ� DQG�
XVDJH� KDYH� EHHQ� JLYHQ� LQ� SUHYLRXV� SURJUHVV� UHSRUWV� RQ� ELRGLYHUVLW\� GDWD�
PDQDJHPHQW�LQ�(J\SW�VXEPLWWHG�WR�81(3�LQ����������6R�IDU�LW�KDV�EHHQ�SRVVLEOH�
WR�LQFRUSRUDWH�NH\V�IRU�WKH�LGHQWLILFDWLRQ�RI�WKH�VSHFLHV�RI�$FDUL�DQG�WKH�JHQHUD�RI�
JUDVVHV� NQRZQ� WR� RFFXU� LQ� (J\SW�� DQG� WKH\� DUH� EHLQJ� FRQWLQXDOO\� UHILQHG� DQG�
LPSURYHG� WR� EH� DV� HDVLO\� SUDFWLFDEOH� DQG� DFFXUDWH� DV� SRVVLEOH�� .H\V� WR�
UHSUHVHQWDWLYHV�RI�RWKHU�JURXSV�ZLOO�DOVR�EH�DGGHG�LQ�GXH�FRXUVH��
�

7KH� ELRGLYHUVLW\� GDWD� EDVH� LV� UHJDUGHG� DV� WKH� QXFOHXV� RI� D� QDWLRQDO�
QHWZRUN� RI� GDWD� EDVHV� SHQGLQJ� WKH� DYDLODELOLW\� RI� VXLWDEOH� IXQGLQJ�� ,W� LV� DOVR�
LQWHQGHG�WR�PDNH�WKH�GDWD�EDVH�JOREDOO\�DFFHVVLEOH�WKURXJK�WKH�,17(51(7���

���('8&$7,21��75$,1,1*��
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�
6FKRRO� DQG� XQLYHUVLW\� FXUULFXOD� LQ� ELRORJLFDO�� PHGLFDO�� YHWHULQDU\� DQG�

JHRORJLFDO�VFLHQFHV�KDYH�EHHQ�FKDQJHG�GXULQJ�WKH�ODVW�GHFDGH�WR�LQFOXGH�FRXUVHV�
GHDOLQJ� ZLWK� YDULRXV� WRSLFV� RI� WKH� HQYLURQPHQW� LQFOXGLQJ� ELRGLYHUVLW\� DQG� WKH�
LPSRUWDQFH�RI�LWV�FRQVHUYDWLRQ���7KLV�LV�DQ�DVSHFW�RI�HGXFDWLRQDO�GHYHORSPHQW�LQ�



ÏÏ�
(J\SW���ZKLFK�FOHDUO\�LQGLFDWHV�D�JURZLQJ�DSSUHFLDWLRQ�RI�WKH�VLJQLILFDQFH�RI�VXFK�
WRSLFV�DQG�WKHLU�SRVLWLYH�LPSDFW�RQ�IXWXUH�JHQHUDWLRQV��
�

6LQFH�WKH�VLJQLQJ�RI�WKH�ELRGLYHUVLW\�FRQYHQWLRQ��WZR�ZRUNVKRSV�KDYH�EHHQ�
RUJDQL]HG�E\�WKH�1%8�LQ�1RYHPEHU�������DQG�LQ�6HSWHPEHU�������DW�WKH�+XQWLQJ�
&OXE� �&DLUR�� DQG� DW� 6KDUP� (O�6KHLNK� �6�� 6LQDL��� UHVSHFWLYHO\�� 7KH\� GHDOW�
SULPDULO\�ZLWK� WKH� YDULRXV� LVVXHV� FRQFHUQLQJ�ELRGLYHUVLW\�FRQVHUYDWLRQ�DQG� WKH�
VXVWDLQDEOH� XVH� RI� QDWXUDO� UHVRXUFHV�� HVSHFLDOO\� LQ� YLHZ� RI� WKH� UHFHQW�
GHYHORSPHQWV� LQ� WRXULVP�� LQGXVWU\� DQG� DJULFXOWXUH� LQ� RUGHU� WR�PLQLPL]H� WKHLU�
LPSDFW�RQ�ELRWD�DQG�QDWXUDO�KDELWDWV���,Q�0DUFK�DQG�$XJXVW�������WKH�1%8�KDV�
DOVR�KHOG�WZR�WUDLQLQJ�FRXUVHV�IRU�VFKRRO�WHDFKHUV��KHUEDULXP�FXUDWRUV��PXVHXP�
NHHSHUV�� UDQJHUV� RI� SURWHFWRUDWHV� DV�ZHOO� DV� D� QXPEHU� RI� LQWHUHVWHG� DWWHQGDQWV�
IURP� YDULRXV� PLQLVWULHV� DQG� 1*2
V�� 7KH� PDLQ� WKHPH� RI� OHFWXUHV� DQG� ILHOG�
H[FXUVLRQV�RI�ERWK�LQGXFWLRQ�FRXUVHV�KDV�EHHQ�WKH�ELRGLYHUVLW\�GDWD�PDQDJHPHQW��
DQG�WKHLU�SURFHHGLQJV�IRUP�WKH�VXEMHFW�PDWWHU�RI�WZR�LVVXHV�RI�WKH�1HZVOHWWHU�RI�
(($$��
�

7KH�PHGLD� KDYH� EHHQ�PRELOL]HG� WR� SDUWLFLSDWH� DFWLYHO\� LQ� D� QDWLRQ�ZLGH�
FDPSDLJQ� RI� SXEOLF� DZDUHQHVV� IRU� HQYLURQPHQWDO� FRQVHUYDWLRQ�� 'DLO\� SUHVV�
SXEOLVK� ZHHNO\� SDJHV� ZKLOH� UDGLR� DQG� 79� FKDQQHOV� EURDGFDVW� SURJUDPPHV�
GLUHFWHG� DW� DOO� DJH� JURXSV� DQG� H[SODLQLQJ� LQ� VLPSOH� WHUPV� D�ZLGH� VSHFWUXP� RI�
WRSLFV�UDQJLQJ�IURP�QDWXUDO�KLVWRU\��ELRWHFKQRORJ\�DQG�WKH�EHQHILWV�RI�FRQVHUYLQJ�
QDWXUDO�UHVRXUFHV�WR�WKH�SUREOHPV�HQVXLQJ�IURP�JOREDO�ZDUPLQJ��SROOXWLRQ��DFLG�
UDLQ�DQG�GHVHUWLILFDWLRQ��

�
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�
$V�D�GHYHORSLQJ�FRXQWU\�ZLWK�DQ�LQFUHDVLQJ�SRSXODWLRQ��VHH�7DEOH���DQG�

)LJ������(J\SW�LV�FRQWLQXDOO\�IDFLQJ�GHPDQGV�RI�LQFUHDVLQJ�IRRG�SURGXFWLRQ�ERWK��
TXDOLWDWLYHO\� DQG� TXDQWLWDWLYHO\�� $WWHPSWV� WR� DFKLHYH� VXFK� LQFUHDVH� DUH� EHLQJ�
PDGH� WKURXJK� WKH� DSSOLFDWLRQ� RI� WKH� WUDGLWLRQDO�PHWKRGV� RI� SODQW� DQG� DQLPDO�
KXVEDQGU\��DV�ZHOO�DV�D�JUDGLHQW�RI�RWKHU�ELRWHFKQRORJLHV�LQFOXGLQJ�SODQW�WLVVXH�
FXOWXUH�� HPEU\R� WUDQVIHU� LQ� DQLPDOV�� UHFRPELQDQW�'1$� �U�'1$�� UHVHDUFK� DQG�
JHQHWLF� HQJLQHHULQJ� RI� SODQWV�� DQLPDOV� DQG� PLFUR�RUJDQLVPV�� � 7KH� SURGXFWLRQ�
DQG�UHOHDVH�RI�VXFK�JHQHWLFDOO\�PRGLILHG�RUJDQLVPV��*02V��KDYH�UDLVHG�FRQFHUQ�
DERXW�SRVVLEOH�ULVNV�WR�PDQ�DQG�WKH�HQYLURQPHQW��HVSHFLDOO\�ZLWK�UHIHUHQFH�WR�WKH�
IROORZLQJ�TXHVWLRQV��
�


 ZLOO�WKH�XVH�RI�U�'1$�WHFKQLTXHV�DFFLGHQWDOO\�FUHDWH�QHZ�SHVWV"�
� 
��FDQ�U�'1$�WHFKQLTXHV�DFFLGHQWDOO\�FRQYHUW�D�QRQ�SDWKRJHQ�LQWR�
� D�SDWKRJHQ"�
� 
��&DQ�LQWURGXFHG�JHQH�V��VSUHDG�XQFRQWUROODEO\�LQ�PLFURELDO�
� SRSXODWLRQV"�
� 
��:LOO�U�'1$�HQJLQHHUHG�PLFURRUJDQLVPV�DOWHU�VRLO�PLFURELDO�



ÏÐ�
FRPPXQLWLHV"��

�
7KHUHIRUH��WKH�U�'1$�$GYLVRU\�&RPPLWWHH�RI�WKH�86$�1DWLRQDO�,QVWLWXWH�

RI�+HDOWK��1,+��KDV�GHYHORSHG�SURFHGXUHV�IRU�H[DPLQLQJ�DQG�DVVHVVLQJ�WKH�VDIHW\�
RI� SURSRVHG� H[SHULPHQWV� DQG� SXEOLVKHG� H[WHQVLYH� JXLGHOLQHV� RQ� WKH� FRQGLWLRQV�
XQGHU�ZKLFK�DOO�W\SHV�RI�H[SHULPHQWV�LQYROYLQJ�WKH�SURGXFWLRQ�RI�*02V�VKRXOG�
EH� FDUULHG� RXW�� 7KHVH� JXLGHOLQHV�ZHUH� SXEOLVKHG� LQ� ����� WR� EH� DSSOLHG� RQO\� WR�
1,+�IXQGHG�UHVHDUFK�DFWLYLWLHV��ODWHU��WKH\�EHFDPH�ELQGLQJ�WR�DOO�LQVWLWXWLRQV�WKDW�
UHFHLYHG� IXQGLQJ� IURP� DQ\� DJHQF\� RI� WKH� 86$� JRYHUQPHQW�� +RZHYHU�� WKHVH�
JXLGHOLQHV�ZHUH�IRUPXODWHG�H[FOXVLYHO\�IRU�WKH�ODERUDWRU\�XVH�RI�U�'1$�DQG�GLG�
QRW� H[WHQG� WR� � FRYHU� WKH� LQWURGXFWLRQ� RI� *02V� WR� WKH� HQYLURQPHQW� RI��
FRQWDLQPHQW�JUHHQKRXVHV�DQG��VPDOO�VFDOH�ILHOG�WHVWLQJ�����������
�

,Q�-DQXDU\�������WKH�$JULFXOWXUDO�*HQHWLF�(QJLQHHULQJ�5HVHDUFK�,QVWLWXWH�
�$JULFXOWXUDO� 5HVHDUFK� &HQWUH� RI� WKH� 0LQLVWU\� RI� $JULFXOWXUH� DQG� /DQG�
5HFODPDWLRQ�� UHOHDVHG� DQ� LPSRUWDQW� DQG� FRPSUHKHQVLYH�GRFXPHQW� RXWOLQLQJ� LQ�
VRPH�GHWDLO�WKH�UHJXODWLRQV�DQG�JXLGHOLQHV�RI�ELRVDIWH\�LQ�(J\SW��VHH�$33(1',;�
,��� 7KLV� GRFXPHQW� SURYLGHV� VSHFLILF� SURSRVDOV� IRU� SROLFLHV� DQG� SURFHGXUHV� WKDW�
QDWLRQDO� DXWKRULWLHV� PD\� ZLVK� WR� FRQVLGHU� LQ� HVWDEOLVKLQJ� D� ELRVDIHW\� V\VWHP�
WDLORUHG�WR�WKH�(J\SWLDQ�HQYLURQPHQW���
�

,PSOHPHQWDWLRQ�RI�WKH�SROLFLHV�DQG�SURFHGXUHV�RI�ELRVDIHW\�LV�DVVLJQHG�WR�D�
1DWLRQDO�%LRVDIHW\�&RPPLWWHH��1%&���ZKRVH�PHPEHUVKLS�LQFOXGHV��
�


 5HSUHVHQWDWLYH�IURP�WKH�0LQLVWU\�RI�$JULFXOWXUH�
� 
��5HSUHVHQWDWLYH�IURP�WKH�0LQLVWU\�RI�(GXFDWLRQ�
� 
��5HSUHVHQWDWLYH�IURP�WKH�0LQLVWU\�RI�,QGXVWU\�
� 
��5HSUHVHQWDWLYH�IURP�WKH�0LQLVWU\�RI�+HDOWK�
� 
��5HSUHVHQWDWLYH�IURP�WKH�6WDWH�0LQLVWU\�RI�(QYLURQPHQWDO�$IIDLUV�
� 
��5HSUHVHQWDWLYH�IURP�WKH�SULYDWH�VHFWRU�
� 
��3ROLF\�PDNHUV�DQG�FRQVXOWDQWV�NQRZOHGJHDEOH�LQ�SROLFLHV�DQG��
� DSSOLFDEOH�ODZV�
� 
��1RQ�WHFKQLFDO�PHPEHUV�UHSUHVHQWLQJ�WKH�LQWHUHVWV�RI�WKH��
� FRPPXQLW\�ZLWK�UHVSHFW�WR�KHDOWK�DQG�HQYLURQPHQWDO�SURWHFWLRQ��
�
$FWLYLWLHV�DQG�UHVSRQVLELOLWLHV�RI�WKH�1%&�DUH�GHILQHG�DV��
�


 IRUPXODWLRQ��LPSOHPHQWDWLRQ�DQG�XSGDWLQJ�RI�ELRVDIHW\�FRGHV��
� 
��ULVN�DVVHVVPHQW�DQG�OLFHQVH�LVVXDQFH��
�


 FRRUGLQDWLRQ�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV��
� 
��SURYLVLRQ�RI�WUDLQLQJ�DQG�WHFKQLFDO�DGYLFH��
� 
��UHSRUWLQJ�DW�OHDVW�DQQXDOO\�WR�JRYHUQPHQWDO�DXWKRULWLHV��
�

,Q� RUGHU� WR� HQVXUH� WKH� FRPSHWHQFH� QHFHVVDU\� WR� UHYLHZ� U�'1$� UHVHDUFK�
DFWLYLWLHV��WKH�1%&�ZLOO�EH�DVVLVWHG�E\�DQ�,QVWLWXWLRQDO�%LRVDIHW\�&RPPLWWHH��,%&��
WR� EH� HVWDEOLVKHG� LQ� HDFK� IDFLOLW\� FRQGXFWLQJ� U�'1$� UHVHDUFK��7KH� DFWLYLWLHV� RI�
,%&V�DUH�VHW�RXW�DV�IROORZV��
�



ÏÑ�

 DVVHPEOH�D�FRPSUHKHQVLYH�VHW�RI�UHVHDUFK��DQG�FRQWDLQPHQW��

� RULHQWHG�JXLGHOLQHV�WKDW�DUH�WDLORUHG�WR�WKH�UHVHDUFK�DFWLYLWLHV�
� RI�WKH�LQVWLWXWH�DQG�WKDW�FRPSO\�ZLWK�WKH��%LRVDIHW\�
� *XLGHOLQHV�GHWHUPLQHG�E\�WKH�1%&������������
� 
��HVWDEOLVK�D�SURJUDPPH�RI�LQVSHFWLRQ�WR�HQVXUH�WKDW�WKH��
� SK\VLFDO�FRQWDLQPHQW�IDFLOLW\�FRQWLQXHV�WR�PHHW�WKH�VDIHW\�
� UHTXLUHPHQWV��
� 
��DVVHVVPHQW�RI�WKH�IDFLOLWLHV��SURFHGXUHV�DQG�SUDFWLFHV�RI�WKH�
� LQVWLWXWH�DQG�RI�WKH�WUDLQLQJ�DQG�H[SHUWLVH�RI�SHUVRQQHO��
� LQYROYHG�LQ�U�'1$�UHVHDUFK��
� 
��UHYLHZ�SHULRGLFDOO\�U�'1$�UHVHDUFK�FRQGXFWHG�DW�WKH��
� LQVWLWXWH�WR�HQVXUH�WKDW�WKH�UHTXLUHPHQWV�RI�WKH�1%&�
� JXLGHOLQHV�DUH�EHLQJ�IXOILOOHG��
� 
��DGRSW�HPHUJHQF\�SODQV�FRYHULQJ�DFFLGHQWDO�VSLOOV�DQG��
� SHUVRQQHO��FRQWDPLQDWLRQ�UHVXOWLQJ�IURP�U�'1$�UHVHDUFK��
� 
��UHYLHZ�SHULRGLFDOO\�FRQWDLQPHQW�PHDVXUHV�DQG�IDFLOLWLHV��
� WDNLQJ�LQWR�DFFRXQW�QHZ�VFLHQWLILF�DQG�WHFKQLFDO�NQRZOHGJH�
� UHOHYDQW�WR�WUHDWPHQWV�RI�GLVSRVDOV�DQG�VSLOOV�RI�ELRKD]DUGRXV�
� ZDVWHV��
� 
��PRQLWRU�FKDQJHV�LQ�LQWHOOHFWXDO�SURSHUW\�ULJKWV�LVVXHG�DW�WKH�
� QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHOV��
� 
��UHSRUW�DQQXDOO\�WR�WKH�1DWLRQDO�%LRVDIHW\�&RPPLWWHH��
�
7KH�%LRVDIHW\�*XLGHOLQHV�DV�GHILQHG�E\�WKH�1%&�FRYHU�LQ�GHWDLO���
�
�L����WKH�SURFHGXUH�UHTXLUHG�IRU�DVVHVVPHQW�RI�ULVNV�DULVLQJ�IURP��
� WKH�GHOLEHUDWH�UHOHDVH�RI�JHQHWLFDOO\�PRGLILHG�RUJDQLVPV��*02V��
� LQWR�WKH�HQYLURQPHQW���
�
�LL����ELRVDIHW\�JXLGHOLQHV�IRU�ODERUDWRULHV����
�
�LLL���ELRVDIHW\�JXLGHOLQHV�IRU�FRQWDLQPHQW�JUHHQKRXVHV��DQG��
�
�LY���ELRVDIHW\�JXLGHOLQHV�IRU�ILHOG�WULDOV�DQG�VPDOO�VFDOH�WHVWLQJ�RI��
� *02V������
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3$57���
�

0HDVXUHV�7DNHQ�WR�EH�XQGHUWDNHQ�IRU�WKH�
LPSOHPHQWDWLRQ�RI�WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�

'LYHUVLW\�



ÏÓ�

$V� LQGLFDWHG� HDUOLHU�� (J\SW� LV� HQGRZHG� ZLWK� D� ULFK� QDWXUDO� KHULWDJH� DV�
YDOXDEOH�DV� LWV� FXOWXUDO�KHULWDJH�� UDQJLQJ� IURP�EUHDWKWDNLQJ�GHVHUW� ODQGVFDSHV��
FRORUIXO�FRUDO�UHHIV��VSHFWDFXODU�XQWRXFKHG�ZLOGHUQHVV��SULVWLQH�FRDVWV��D�ULFK�DQG�
IDVFLQDWLQJ� ZLOGOLIH�� XQLTXH� JHRORJLF� IRUPDWLRQV�� DQG� D� KLJK� GLYHUVLW\� RI�
ELRORJLFDO�FRPSRQHQWV�DQG�HFRV\VWHPV��+RZHYHU��JLYHQ�WKH�FXUUHQW�UDSLG�UDWH�RI�
GHYHORSPHQW� LQ� (J\SW�� PDQ\� XQLTXH� HFRV\VWHPV�� ODQG� IRUPV�� ELRORJLFDO�
FRPSRQHQWV�� DQG� RWKHU� QDWXUDO� KHULWDJH� UHVRXUFHV�� DUH� VZLIWO\� EHLQJ� ORVW� DQG�
LUUHSDUDEO\� GHJUDGHG� �PDQ\� RI� WKHVH� UHVRXUFHV� DUH� QRW� UHSUHVHQWHG� LQ� WKH�
H[LVWLQJ�3URWHFWHG�$UHDV��DQG�VRPH�GR�QRW�OHQG�WKHPVHOYHV�WR�SURWHFWLRQ�LQ�D�VLWH�
EDVHG�V\VWHP����7KLV�ZDVWH�RI�WKH�FRXQWU\¶V�LUUHSODFHDEOH�QDWXUDO�KHULWDJH�LV�RIWHQ�
XQMXVWLILDEOH��RFFXUULQJ�PDLQO\�GXH� WR� LJQRUDQFH�� VHYHUH�XQGHU�YDOXLQJ�RI� WKHVH�
UHVRXUFHV�� DQG� OLPLWHG� HQIRUFHPHQW� RI� PHDVXUHV� WR� FRQWURO� DQG� PRQLWRU�
GHYHORSPHQW� DFWLYLWLHV�� � LQ� RUGHU� WR� HQVXUH� RSWLPDO� XWLOL]DWLRQ� RI� � DOO� QDWXUDO�
UHVRXUFHV��$V�WKH�FRXQWU\¶V�IXWXUH�LV�GHSHQGHQW�RQ�WKH�ZLVH�DQG�VXVWDLQDEOH�XVH�
RI�WKHVH�DQG�RWKHU�QDWXUDO�UHVRXUFHV���WKH�*RYHUQPHQW�RI�(J\SW�LV�FRPPLWWHG�WR�
WKH�FRQVHUYDWLRQ�RI�WKH�FRXQWU\¶V�UHQHZDEOH�DQG�QRQ�UHQHZDEOH�QDWXUDO�KHULWDJH��
IRU�WKH�EHQHILW�RI�SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV��(J\SW�ZDV�WKHUHIRUH�DPRQJVW�
WKH� ILUVW� FRXQWULHV� WKDW� VLJQHG� WKH�&RQYHQWLRQ� LQ�5LR� LQ� �����DQG� UDWLILHG� LW� LQ�
������
�

)ROORZLQJ�LV�D�EULHI�UHYLHZ�RI�SULRULW\�ELRGLYHUVLW\�FRQVHUYDWLRQ�LVVXHV�IRU�
ZKLFK� (J\SW� KDV� LQLWLDWHG� �� ZLOO� XQGHUWDNH� QHFHVVDU\� PHDVXUHV� ZLWKLQ� WKH�
IUDPHZRUN�RI�WKH�&RQYHQWLRQ���
�+DELWDW�GHJUDGDWLRQ�
�
6ROLG� ZDVWH� GLVSRVDO� %XLOGLQJ� GHEULV�� PXQLFLSDO� ZDVWHV�� HWF�� DUH� GLVSRVHG� RI�
WKURXJKRXW� WKH� ODQGVFDSH�QHDU�XUEDQ�VHWWOHPHQWV��7KHVH�GXPSV�FDQ�FRYHU�YDVW�
DUHDV� RI� ODQG� YHU\� TXLFNO\�� 6ROLG� GRPHVWLF� ZDVWH�� SDUWLFXODUO\� SODVWLFV�� LV� DOVR�
UDSLGO\� LQIHVWLQJ� DOO� (J\SWLDQ� KDELWDWV�� EXW� LW� LV� PRVW� HYLGHQW� LQ� RSHQ� GHVHUW�
KDELWDWV��VHYHUHO\�UHGXFLQJ�WKH�QDWXUDO�DQG�ZLOGHUQHVV�YDOXHV�RI�YDVW�DUHDV��
�
0LQLQJ� DQG� TXDUU\LQJ� 0LQLQJ� DQG� TXDUU\LQJ� DFWLYLWLHV� DUH� H[SORLWLQJ� HYHU�
ODUJHU�DUHDV� RI�(J\SW¶V�GHVHUWV��9DVW�DUHDV�RI� WKH�QRUWKHUQ�SDUW�RI� WKH�(DVWHUQ�
'HVHUW� KDYH� EHHQ� WUDQVIRUPHG� LQWR� H[WHQVLYH� H[WUDFWLRQ� VLWHV�� 7KH� GHVHUW�
ODQGVFDSH� KDV� EHHQ�GHVWUR\HG�� YLWDO� WRS� VRLO� LV�EURNHQ�XS�DQG�PDQ\� LPSRUWDQW�
IHDWXUHV�DUH�EHLQJ�ORVW��2QH�H[WUHPH�H[DPSOH�LV�WKH�WRWDO�ORVV�WKURXJK�TXDUU\LQJ�
RI� WKH�RROHWLF� ULGJH��ZKLFK�XVHG� WR�H[WHQG� IURP� �$OH[DQGULD� WR�(O�$ODPHLQ�� IRU�
EXLOGLQJ� EORFNV� IRU� WRXULVW� GHYHORSPHQWV� DORQJ� WKH� 0HGLWHUUDQHDQ� FRDVW�� 7KH�
SUREOHP� H[WHQGV� WR� VHHPLQJO\� UHPRWH� DUHDV� OLNH� WKH�PRXQWDLQV� RI� 6RXWK� 6LQDL�
DQG�WKH�QRUWKHUQ�ULP�RI�WKH�4DWWDUD�'HSUHVVLRQ��
�



ÏÔ�
2YHUJUD]LQJ LV� D� ZLGHVSUHDG� SUREOHP� LQ� PDQ\� RI� (J\SW¶V� GHVHUWV� DQG� VHPL�
GHVHUWV��SDUWLFXODUO\�LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�FRXQWU\�ZKHUH�WKH�PHDJHU�ZLQWHU�
UDLQ�IDOO�VXSSRUWV�D�VFDQW�SODQW�FRYHU��2YHUJUD]LQJ�LV�VHYHUH�LQ�6LQDL�DQG�DORQJ�
(J\SW¶V�0HGLWHUUDQHDQ�FRDVW��ZHVW�RI�$OH[DQGULD��7KH�SUREOHP�LV� LQFUHDVLQJ�DV�
WKH�QXPEHU�RI�%HGRXLQV�DQG�WKHLU�OLYHVWRFN�FRQWLQXHV�WR�JURZ��
�
8QUHJXODWHG�XVH�RI�RII�URDG�YHKLFOHV SDUWLFXODUO\�IRU�UHFUHDWLRQ�DQG�WRXULVP�KDV�
LQFUHDVHG� GUDPDWLFDOO\� LQ� UHFHQW� \HDUV� LQ� (J\SWLDQ� GHVHUWV�� 7KLV� LV� OHDGLQJ� LQ�
VRPH� UHJLRQV� WR� VHYHUH� GHJUDGDWLRQ� RI�GHVHUW� YHJHWDWLRQ��GLVUXSWLRQ�RI� WRS� VRLO��
DQG�ORQJ�WHUP�VFDUULQJ�WR�WKH�ODQGVFDSH��
(FRORJLFDOO\�XQVRXQG�LQIUDVWUXFWXUH�GHYHORSPHQW� /LWWOH�FDUH�LV�WDNHQ�GXULQJ�WKH�
GHVLJQ�DQG�FRQVWUXFWLRQ�RI�PRVW�ODUJH�VFDOH�LQIUDVWUXFWXUH�GHYHORSPHQWV��VXFK�DV�
KLJKZD\V�� SRZHU�OLQHV�� HWF��� ZKLFK� KDYH� WKH� SRWHQWLDO� WR� LPSDFW� YDVW� DUHDV� RI�
(J\SW¶V�ODQGVFDSH���)RU�H[DPSOH��URDGV�LQ�GHVHUW�UHJLRQV�FDQ�EORFN�VXUIDFH�ZDWHU�
GUDLQDJH�� FDXVLQJ� VHYHUH� SK\VLFDO� GDPDJH� DQG� DOWHULQJ� UXQ�RII� YHJHWDWLRQ� LQ�
GRZQ� VWUHDP� VHFWLRQV� RI� VKDOORZ� ZDGLV�� � 5RDG� FRQVWUXFWLRQ� WHFKQLTXHV� DQG�
SUDFWLFHV� LQ� (J\SW� DUH� DOVR� YHU\� GHVWUXFWLYH�� PXWLODWLQJ� WKH� ODQGVFDSH� DQG�
GHVWUR\LQJ�YHJHWDWLRQ��
�+DELWDW�ORVV�
�
/DQG� UHFODPDWLRQ� 7KH� HYHU� JURZLQJ� QHHG� IRU� IRRG� LQ� (J\SW� PHDQV� WKDW�
KRUL]RQWDO�H[SDQVLRQ�RI�FXOWLYDWHG�ODQG�DUHD�LV�DOZD\V�DQ�LPSRUWDQW�REMHFWLYH��,Q�
PRVW� FDVHV�� IDYRUDEOH� DUHDV� VXSSRUW� ULFK� QDWXUDO� KDELWDWV� ZLWK� FRQVLGHUDEOH�
QDWXUDO� DQG� ELRORJLFDO� LPSRUWDQFH�� 6WHSSH�DQG� VHPL� GHVHUW� KDELWDWV�� DV�ZHOO� DV�
ZHWODQG�KDELWDWV�DQG�WKHLU�PDUJLQV�DUH�WKH�PRVW�WDUJHWHG�LQ�(J\SW���
�
8UEDQ� HQFURDFKPHQW� (J\SW¶V� XUEDQ� FHQWHUV� RFFXS\� YDVW� WHUULWRULHV� DQG� DUH�
H[SDQGLQJ� UDSLGO\�� ,Q� PDQ\� DUHDV� ULFK� KDELWDWV� �HVSHFLDOO\� LQ� FRDVWDO� UHJLRQV��
DQG� YDOXDEOH� DJULFXOWXUDO� ODQG� DGMDFHQW� WR� XUEDQ� FHQWHUV� DUH� EHLQJ�
LQGLVFULPLQDWHO\�VZDOORZHG�XS�E\�H[SDQGLQJ�FLWLHV�DQG�YLOODJHV��
�
7RXULVW�GHYHORSPHQWV KDYH�HVSHFLDOO\�WDUJHWHG�WKH�FRDVWDO�]RQH��ERWK�DORQJ�WKH�
0HGLWHUUDQHDQ�DQG�WKH�5HG�6HD��,Q�WKH�SDVW�GHFDGH�VRPH�����RI�WKH�FRXQWU\¶V�
FRDVWV� KDYH� EHHQ� RFFXSLHG� E\� WRXULVW� YLOODJHV� DQG� KRWHOV�� � � $Q� HYHQ� ODUJHU�
SHUFHQWDJH�RI�FRDVWOLQH�KDV�EHHQ�VROG�RU�GHVLJQDWHG�IRU�IXUWKHU�GHYHORSPHQW��7KH�
ORVV�RI�FRDVWDO�KDELWDWV�VKRXOG�SHUKDSV�EH�(J\SW¶V�SULPDU\�FRQVHUYDWLRQ�FRQFHUQ��
�3ROOXWLRQ�
�
3HVWLFLGHV� DQG� IHUWLOL]HUV� ,QWHQVLYH� DQG� XQUHJXODWHG� XVH� RI� SHVWLFLGHV� DQG�
IHUWLOL]HUV�KDV�SODJXHG� WKH� DJULFXOWXUDO� ODQGVFDSH��5XQRII� � ODGHQ�ZLWK� IHUWLOL]HU�
DQG� SHVWLFLGH� UHVLGXHV� LV� GUDVWLFDOO\� FKDQJLQJ� WKH� HFRORJ\� RI� PDQ\� ZHWODQGV��
SDUWLFXODUO\�LQ�WKH�QRUWKHUQ�'HOWD��
�
'RPHVWLF� DQG� LQGXVWULDO� HIIOXHQWV� 8QWUHDWHG� LQGXVWULDO� DQG� GRPHVWLF� HIIOXHQWV�
DUH� FRQWULEXWLQJ� WR� WKH� HFRORJLFDO� GHJUDGDWLRQ� RI� PDQ\� RI� (J\SW¶V� ZHWODQGV��



ÏÕ�
LQFOXGLQJ� WKH� 1LOH� 5LYHU�� � � 'XH� WR� ZHWODQG� GHJUDGDWLRQ�� ILVKHULHV� DQG� ILVKLQJ�
FRPPXQLWLHV�FDQ�EH�DGYHUVHO\�LPSDFWHG����
�
2LO�SROOXWLRQ LV�PRVWO\�DQ�LVVXH�LQ�WKH�5HG�6HD�DQG�WKH�*XOI�RI�6XH]��2LO�VSLOOV�VWLOO�
RFFXU�LQ�WKLV�UHJLRQ��EXW�DW�VPDOOHU�VFDOH�DQG�IUHTXHQF\�WKDQ�LQ�\HDUV�SDVW��7KLV�LV�
SUREDEO\� LQ� SDUW� GXH� WR� WKH� JURZWK� RI� WKH� WRXULVW� LQGXVWU\� DQG� PRUH� VWULFW�
UHJXODWLRQV� SURPRWHG� E\� WKH� (($$�� 7KH� ULVN� WR�ZLOGOLIH� IURP� RLO� VSLOOV� LQ� WKH�
PDULQH�HQYLURQPHQW�LV�YHU\�ZHOO�GRFXPHQWHG��
�
,QWURGXFWLRQ�RI�H[RWLF���DOLHQ�VSHFLHV� $OLHQ���H[RWLF�VSHFLHV��LQFOXGLQJ�JHQHWLFDOO\�
PRGLILHG� RUJDQLVPV�� KDYH� EHHQ� LGHQWLILHG� DV� WKH� VHFRQG� ODUJHVW� WKUHDW� WR�
ELRORJLFDO� GLYHUVLW\� DIWHU� KDELWDW� GHJUDGDWLRQ�� 7KH\� PD\� FDXVH� HQYLURQPHQWDO�
GDPDJH�DQG�HFRQRPLF�ORVV��,QWURGXFWLRQ�RI�DOLHQ�VSHFLHV�PD\�DOVR�KDUP�WKH�PDQ\�
VHUYLFHV� DQG� IXQFWLRQV� SURYLGHG� E\� QDWXUH� VXFK� DV� ZDWHU� VXSSO\��0DQ\� H[RWLF�
VSHFLHV�ZHUH� UHFRUGHG� IURP� WKH�5LYHU�1LOH��0DQ\�ZHUH� DOVR� LQWURGXFHG�E\� WKH�
DJULFXOWXUDO�VHFWRUV��
�8QFRQWUROOHG�KXQWLQJ�DQG�ILVKLQJ�
�
6SRUWV� KXQWLQJ� 7KHUH� DUH� UHODWLYHO\� IHZ� (J\SWLDQ� VSRUW� KXQWHUV�� SUREDEO\�
UDQJLQJ�EHWZHHQ������DQG������LQGLYLGXDOV��:KLOH�JDPH�ELUGV�OLNH�GXFNV��GRYHV�
DQG� TXDLO� DUH� WKH� PDLQ� TXDUU\�� PDPPDOV� VXFK� DV� LEH[� DQG� JD]HOOH�� RU� HYHQ�
FURFRGLOHV�DUH�DOVR�LOOHJDOO\�KXQWHG���
�
+XQWLQJ�WRXULVP� 7KHUH�LV�VPDOO�KXQWLQJ�WRXULVP�LQGXVWU\�LQ�(J\SW��,Q�WKH�SDVW�
H[FHVVLYHO\� ODUJH�QXPEHUV�RI�ELUGV�ZHUH�NLOOHG��LQFOXGLQJ�WKRVH�SURWHFWHG�XQGHU�
(J\SWLDQ� ODZ�� :KLOH� WKHUH� KDV� EHHQ� VXEVWDQWLDO� LPSURYHPHQWV� LQ� WKH�
PDQDJHPHQW� RI� ELUG� KXQWLQJ� WRXULVP� LQ� (J\SW�� YLRODWLRQV� FRQWLQXH� WR� EH�
UHSRUWHG��VXFK�DV�KXQWLQJ�RI�QRQ�JDPH�VSHFLHV���
�

)RUHLJQ� KXQWHUV� KDYH� EHHQ� D� VHULRXV� SUREOHP�DQG�KDYH� EHHQ�D� IRFXV� RI�
SXEOLF� FRQFHUQ� VLQFH� LW� ZDV� EURXJKW� WR� DWWHQWLRQ� LQ� WKH� HDUO\� QLQHWLHV�� � 7KH�
SULPDU\�TXDUU\�RI�WKHVH�KXQWHUV�LV�WKH�+RXEDUD�%XVWDUG�&KODP\GRWLV�XQGXODWD� D�
SURWHFWHG� VSHFLHV�� EXW� ODUJH� PDPPDOV�� SDUWLFXODUO\� JD]HOOHV� KDYH� DOVR� EHHQ�
KXQWHG��VXFK�KXQWHUV�DUH�GHFLPDWLQJ�GHVHUW�ZLOGOLIH�SRSXODWLRQV��
�

3HVW�FRQWURO��,QGLVFULPLQDWH�PHWKRGV�DUH�RIWHQ�HPSOR\HG�E\�IDUPHUV�DQG�
HYHQ�SURPRWHG�E\�WKH�0LQLVWU\�RI�$JULFXOWXUH�WR�FRQWURO�ELUGV�DQG�RWKHU�ZLOGOLIH�
SHUFHLYHG� DV� SHVWV�� OHDGLQJ� LQ� PDQ\� FDVHV� WR� H[WHQVLYH� GDPDJH� WR� QRQ�WDUJHW�
VSHFLHV��
�

%LUG�KXQWLQJ�DQG�WUDSSLQJ�DORQJ�WKH�0HGLWHUUDQHDQ�FRDVW�LV�D�WUDGLWLRQDO�
SDVWLPH�GXULQJ�DXWXPQ�ELUG�PLJUDWLRQ��,W�LV�HVWLPDWHG�WKDW�VHYHUDO�PLOOLRQ�ELUGV�
DUH� DQQXDOO\� FDXJKW� � GXULQJ� WKDW� VHDVRQ�� :DWHUELUG� KXQWLQJ� DQG� WUDSSLQJ� LV�
WUDGLWLRQDO�DFWLYLW\�WDNLQJ�SODFH�LQ�WKH�'HOWD�/DNHV�GXULQJ�ZLQWHU��,W�LV�HVWLPDWHG�
WKDW�VHYHUDO�KXQGUHG�WKRXVDQG�ZDWHUELUGV�DUH�DQQXDOO\�FDXJKW��
�



ÏÖ�
)LVKHULHV�� � 2YHU�ILVKLQJ� LV� FRPPRQ� LQ� (J\SW� ERWK� LQ� IUHVKZDWHU� DQG�

PDULQH� HQYLURQPHQWV�� ZKLFK� KDV� OHG� WR� VLJQLILFDQW� GHFOLQHV� LQ� ILVK� VWRFNV�� � ,Q�
DGGLWLRQ�� LQGLVFULPLQDWH� DQG� GHVWUXFWLYH� ILVKLQJ� WHFKQLTXHV� FRQWLQXH� WR� EH�
XWLOL]HG�� � *OREDOO\� WKUHDWHQHG� IUHVKZDWHU� DQG� PDULQH� VSHFLHV� SURWHFWHG� XQGHU�
LQWHUQDWLRQDO�DJUHHPHQWV��VXFK�DV�VHD�WXUWOHV��DUH�VWLOO�FDXJKW�DQG�VROG�LQ�(J\SW��
�

1R�PHFKDQLVPV�DUH�LQ�SODFH�WR�UHJXODWH�WKHVH�DFWLYLWLHV��PDQ\�RI�ZKLFK�DUH�
H[FHVVLYH�DQG�WKUHDWHQLQJ�VHYHUDO�DQLPDO�DQG�SODQW�VSHFLHV�ZLWK�H[WLQFWLRQ��
�%LRGLYHUVLW\�FRQVHUYDWLRQ�LQ�(J\SW��
�

(J\SW�LV�RQH�RI�WKH�HDUOLHVW�FLYLOL]DWLRQV�NQRZQ�WR�KDYH�DGRSWHG�VRPH�IRUP�
RI� QDWXUH� FRQVHUYDWLRQ�� $QFLHQW� (J\SWLDQV� PDGH� UXOHV� FRQFHUQLQJ� WKH� XVH� RI�
ZLOGHUQHVV�DUHDV��KXQWLQJ�DQG�WKH�WUHDWPHQW�RI�ZLOG�DQLPDOV���7KRVH��FRQVLGHUHG�
VDFUHG�ZHUH�SURWHFWHG���
�3URWHFWHG�$UHDV�
�

7RGD\�� QDWXUH� FRQVHUYDWLRQ� HIIRUWV� LQ� (J\SW� KDYH� IRFXVHG� SULPDULO\� RQ�
HVWDEOLVKLQJ�3URWHFWHG�$UHDV��ZLWK�WKH�REMHFWLYH�RI�SURWHFWLQJ�WKH�FRXQWU\
V�EHVW�
NQRZQ�VLWHV�RI�RXWVWDQGLQJ�ELRGLYHUVLW\�QDWXUDO�YDOXH��DLPLQJ�DW�PDLQWDLQLQJ�WKH�
GLYHUVLW\�DQG�YLDELOLW\�RI�WKH�YDULRXV�FRPSRQHQWV�RI�(J\SW¶V�ELRGLYHUVLW\��DQG�WR�
HQVXUH� WKHLU� VXVWDLQDEOH� XWLOL]DWLRQ�� 6LQFH� WKH� SDVVDJH� RI� ODZ� ���� IRU� �����
FRQFHUQLQJ�WKH�HVWDEOLVKPHQW�RI�3URWHFWHG�$UHDV�����3URWHFWHG�$UHDV�KDYH�EHHQ�
GHFODUHG�LQ�(J\SW��WRWDOLQJ�VRPH��������NPð��RU������RI�WKH�FRXQWU\¶V�WRWDO�ODQG�
DUHD��DQG�UHSUHVHQWLQJ�VHYHUDO�RI�WKH�FRXQWU\¶V�PDLQ�QDWXUDO�UHJLRQV���
�

3URWHFWHG�$UHDV�DUH�DGPLQLVWHUHG�E\�WKH�1DWXUH�&RQVHUYDWLRQ�6HFWLRQ�RI�
WKH�(($$��0RVW�RI� WKH�H[LVWLQJ�3URWHFWHG�$UHDV�KDYH�VRPH� LQIUDVWUXFWXUH��DQG�
DUH� VWDUWLQJ� WR� DVVXPH� VRPH�RI� WKHLU� YDULHG� UHVSRQVLELOLWLHV�� SDUWLFXODUO\� LQ� WKH�
ILHOG�RI�SXEOLF�HGXFDWLRQ��3URWHFWHG�$UHDV�KDYH��JHQHUDOO\��EHHQ�WKH�PRVW�HIIHFWLYH�
FRQVHUYDWLRQ� WRRO�DSSOLHG� LQ�(J\SW�WR�GDWH��DQG�VRPH�DUH�DOUHDG\�VXFFHHGLQJ�LQ�
DFKLHYLQJ� ³VXVWDLQDEOH� FRQVHUYDWLRQ´� �DV� LQ� 6RXWK� 6LQDL��� DQG� DUH� FRQWULEXWLQJ�
SRVLWLYHO\�WR�WKH�HFRQRPLHV�RI�WKH�UHJLRQV�ZKHUH�WKH\�RFFXU��
�

0DQ\� HIIRUWV� KDYH� DOVR� EHHQ� PDGH� WR� DGGUHVV� QDWXUDO� KHULWDJH� LVVXHV�
RXWVLGH�WKH�VFRSH�RI�3URWHFWHG�$UHDV���+XQWLQJ�DQG�WUDGH�LQ�ZLOGOLIH�UHVRXUFHV�DUH�
SUREOHPV�ZKLFK�KDYH�UHFHLYHG�FRQVLGHUDEOH�DWWHQWLRQ�E\�(($$�LQ�UHFHQW�\HDUV��
ZLWK�D�IDLU�DPRXQW�RI�VXFFHVV��
�1DWLRQDO�/HJLVODWLRQ��
�
/DZ� ��������� IRU� 1DWXUDO� 3URWHFWRUDWHV� 7KLV� LV� WKH� PRVW� LPSRUWDQW� QDWXUH�
FRQVHUYDWLRQ� OHJLVODWLRQ� LQ� (J\SW�� HVWDEOLVKLQJ� WKH� OHJDO� IUDPHZRUN� IRU� WKH�
FUHDWLRQ� DQG� PDQDJHPHQW� RI� SURWHFWHG� DUHDV�� 7KH� (($$� LV� WKH� FRPSHWHQW�
DXWKRULW\�UHVSRQVLEOH�IRU�LWV�LPSOHPHQWDWLRQ��
�



ÐÍ�
/DZ� 1R�� ������� IRU� WKH� (QYLURQPHQW� $OWKRXJK� /DZ� ����� IRFXVHV� ODUJHO\� RQ�
SROOXWLRQ�LVVXHV��WKHUH�DUH�D�QXPEHU�RI�SURYLVLRQV�LQ�WKH�ODZ�KDYLQJ�LPSOLFDWLRQV�
IRU� QDWXUH� FRQVHUYDWLRQ� DQG�KXQWLQJ�PDQDJHPHQW� LQ�(J\SW��$UWLFOH� ��� IRUELGV�
WKH� KXQWLQJ�� VKRRWLQJ� DQG� FDWFKLQJ� RI� VSHFLHV� OLVWHG� E\� SUHYLRXV� 0LQLVWU\� RI�
$JULFXOWXUH�GHFUHHV��RU�E\�LQWHUQDWLRQDO�FRQYHQWLRQV�WR�ZKLFK�(J\SW�LV�SDUW\��
�
/DZ�1R����������7KH�$JULFXOWXUH�/DZ� &KDSWHU���FRQWDLQV�WKH�PDLQ�OHJLVODWLRQ�
SURWHFWLQJ� ZLOGOLIH�� VSHFLILFDOO\�� ELUGV� XVHIXO� WR� DJULFXOWXUH�� DQG� FHUWDLQ�
HQGDQJHUHG�PDPPDOV�DQG�UHSWLOHV���
�,QWHUQDWLRQDO�&RQYHQWLRQV�
�

(J\SW� LV� SDUW\� WR� VHYHUDO� LQWHUQDWLRQDO� FRQYHQWLRQV� WR� SURWHFW� DQG�
PDLQWDLQ� ELRGLYHUVLW\�� SURWHFW�PLJUDWRU\� VSHFLHV�� UHJXODWH� WKH� WUDGH� LQ� ZLOGOLIH�
DQG�SURWHFW�FHUWDLQ�LPSRUWDQW�KDELWDWV��$FFRUGLQJ�WR�$UWLFOH�1XPEHU�����LQ�WKH�
(J\SWLDQ�&RQVWLWXWLRQ��DQ\� LQWHUQDWLRQDO�FRQYHQWLRQ� WR�ZKLFK�(J\SW� LV�D�SDUW\��
EHFRPHV� WKH� ODZ�RI�WKH� ODQG�LQ�(J\SW�DQG�WDNHV�SUHFHGHQFH�RYHU�(J\SWLDQ�ODZ���
$FFRUGLQJ�WR�/DZ���IRU�������WKH�(($$�LV�WKH�FRPSHWHQW�QDWLRQDO�DXWKRULW\�IRU�
RYHUVHHLQJ� LQWHUQDWLRQDO� DQG� UHJLRQDO� HQYLURQPHQWDO� FRQYHQWLRQV�� &RPSOLDQFH�
ZLWK�WKH�UHOHYDQW�LQWHUQDWLRQDO�REOLJDWLRQV�KDV�EHHQ�DGGUHVVHG�WR�YDU\LQJ�H[WHQWV��
,Q� OLJKW� RI� (J\SW¶V� REOLJDWLRQ� WR� WKH� %LRGLYHUVLW\� &RQYHQWLRQ�� D� 1DWLRQDO�
%LRGLYHUVLW\� 8QLW� ZDV� HVWDEOLVKHG�� DQG� PDLQWDLQV� D� QDWLRQDO� ELRGLYHUVLW\� GDWD�
EDVH�� ZLWK� WKH� REMHFWLYH� RI� PDLQWDLQLQJ� DQG� PRQLWRULQJ� ELRGLYHUVLW\� LQ� WKH�
FRXQWU\���
�

7KH�PDLQ�ELRGLYHUVLW\�FRQVHUYDWLRQ�UHODWHG��FRQYHQWLRQV�ZKLFK�(J\SW�KDV�
VLJQHG�DUH�DV�IROORZV��
� x $IULFDQ�&RQYHQWLRQ�RQ�&RQVHUYDWLRQ�RI�1DWXUH�DQG�1DWXUDO�5HVRXUFHV�

�$OJLHUV��������x &RQYHQWLRQ� RQ� :HWODQGV� RI� ,QWHUQDWLRQDO� ,PSRUWDQFH� (VSHFLDOO\� DV�
:DWHUIRZO�+DELWDW���5$06$5���5DPVDU��������x &RQYHQWLRQ� RQ� ,QWHUQDWLRQDO� 7UDGH� LQ� (QGDQJHUHG� 6SHFLHV� RI� :LOG�
)DXQD�DQG�)ORUD��&,7(6���:DVKLQJWRQ�������� �x &RQYHQWLRQ� RI� WKH�&RQVHUYDWLRQ� RI�0LJUDWRU\� 6SHFLHV� RI�:LOG�$QLPDO�
�&06���%RQQ��������x &RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�5LR���������x 6SHFLDOO\�3URWHFWHG�$UHD�3URWRFRO�RI�WKH�%DUFHORQD�$JUHHPHQW���x $IULFDQ�(XUDVLDQ� 0LJUDWRU\� :DWHUELUG� $JUHHPHQW� �$(:$�� �7KH�
+DJXH��������

�
&XUUHQW� VWDWXV� RI� WKH� ,PSOHPHQWDWLRQ� RI� WKH� 3URYLVLRQV� RI� WKH� &RQYHQWLRQ� RQ�

%LRORJLFDO�'LYHUVLW\�
(J\SW�KDV�XQGHUWDNHQ�YDULRXV�DFWLYLWLHV�ZLWK�WKH�DLP�WR�LPSOHPHQW�WKH�SURYLVLRQV�RI�

WKH�&RQYHQWLRQ��7KHVH�DUH�VXPPDUL]HG�LQ�3$57���RI�WKLV�UHSRUW��
�



ÐÎ�
7KH�)XWXUH�$JHQGD

7RGD\��WKHUH�LV�D�JURZLQJ�UHDOL]DWLRQ�RI�WKH�XUJHQW�QHHG�WR�KDOW��RU�DW�OHDVW�
VORZ�GRZQ�� WKH� VSHHG�DW�ZKLFK� WKH�FRXQWU\¶V�ELRORJLFDO�UHVRXUFHV�UHVRXUFHV�DUH�
EHLQJ�GHJUDGHG���,W�LV�D�SULRULW\�WR�LGHQWLI\�WKH�QDWXUH�FRQVHUYDWLRQ�QHHGV�IRU�WKH�
FRXQWU\�� HVWDEOLVKLQJ� WKH� PRVW� HIIHFWLYH�� � LQIRUPHG� DQG� REMHFWLYH� DFWLRQV� DQG�
PHDVXUHV�WR�VWDUW�UHVROYLQJ�WKH�LVVXHV�DW�VWDNH����
2EMHFWLYHV��
�

7KH�FHQWUDO�REMHFWLYHV�RI�WKH�1DWLRQDO�%LRGLYHUVLW\�6WUDWHJ\��RI�(J\SW�DUH�
WKRVH�RI�WKH�&%'��
�x 7KH� FRQVHUYDWLRQ� DQG� VXVWDLQDEOH� PDQDJHPHQW� DQG� XWLOL]DWLRQ� RI� (J\SW¶V�
QDWXUDO� KHULWDJH�� IRU� WKH� EHQHILW� RI� FRQWHPSRUDU\� DQG� IXWXUH� JHQHUDWLRQV�
HTXLWDEO\���
�
6SHFLILF�REMHFWLYHV�LQFOXGH��
�

���7R�PDLQWDLQ� WKH�QDWLRQ¶V�ELRORJLFDO�GLYHUVLW\�� LQFOXGLQJ� ODQGVFDSH�FKDUDFWHU�
DQG�HFRORJLFDO�YLDELOLW\��

�
���7R� DFKLHYH� VXVWDLQDEOH� XWLOL]DWLRQ� RI� (J\SW¶V� QDWXUDO� KHULWDJH�� VR� DV� WR�

RSWLPL]H�HFRQRPLF�DQG�VRFLDO��UHWXUQV�IURP�QDWXUDO�V\VWHPV�LQ�D�IDVKLRQ�WKDW�
HQVXUHV�WKHLU�ORQJ�WHUP�PDLQWHQDQFH�DQG�HYROXWLRQ��

�
���7R�RSWLPL]H�HFRQRPLF�DQG�VRFLDO�UHWXUQV�IURP�WKH�QDWLRQ¶V�QDWXUDO�V\VWHPV�LQ�

D IDVKLRQ�WKDW�LQVXUHV�WKHLU�ORQJ�WHUP�VXVWDLQDEOH�PDLQWHQDQFH��
�
*RDOV��
�

���%\� WKH� \HDU� ������ HVWDEOLVK� D� FDSDEOH� DQG� IXQFWLRQDO� DGPLQLVWUDWLYH� DQG�
WHFKQLFDO� IUDPHZRUN�� WKDW� LV� ILQDQFLDOO\� VHOI� VXIILFLHQW�� DQG� FDQ� HIIHFWLYHO\�
DGGUHVV�WKH�ZLGH�VSHFWUXP�RI�QDWXUH�FRQVHUYDWLRQ�UHODWHG�LVVXHV�RQ�D�QDWLRQDO�
OHYHO��DQG�FDQ�FDUU\�RXW�RWKHU�FRPSRQHQWV�RI�WKLV�VWUDWHJ\��HIILFLHQWO\��

�
��� ,GHQWLI\� WKH� PDLQ� FRPSRQHQWV� RI� (J\SW¶V� QHWZRUN� RI� 3URWHFWHG� $UHDV�
FRYHULQJ�����RI� WKH�FRXQWU\¶V� WHUULWRU\� �DV�UHFRPPHQGHG�E\� WKH�,8&1�DQG�
GHFODUHG� LQ� WKH� *2(� FXUUHQW� )LYH� <HDU� 3ODQ��� $OO� RI� WKH� VLWHV� ZLWKLQ� WKH�
QHWZRUN�ZLOO�EH�GHFODUHG�DQG�GHVLJQDWHG�E\�WKH�<HDU��������

�
��� ,QLWLDWH� DQG� XSJUDGH� WKH� PDQDJHPHQW� SURFHVV� IRU� 3URWHFWHG� $UHDV�� $Q�
LPPHGLDWH�JRDO�LV�IRU�ILYH�RI�WKH�PRVW�YDOXDEOH�DQG�YXOQHUDEOH�3URWHFWHG�$UHDV�
WR� EH� XQGHU� DSSURSULDWH�PDQDJHPHQW� E\� WKH�<HDU� ������ �0DQDJHPHQW�ZLOO�
RSWLPL]H�WKH�VXVWDLQDEOH�XWLOL]DWLRQ�RI�WKH�UHVRXUFHV�WKH\�FRQWDLQ��

�



ÐÏ�
���(VWDEOLVK� D� VRXQG� HFRQRPLF� UDWLRQDO� DQG� PHFKDQLVPV� IRU� QDWXUDO� KHULWDJH�
FRQVHUYDWLRQ�PHDVXUHV� �H�J�� IRU�3URWHFWHG�$UHDV�� KXQWLQJ�PDQDJHPHQW�� HWF����
ZKLFK�DGGUHVVHV�ERWK�WKH�FRQVHUYDWLRQ�QHHGV�RI�WKH�UHVRXUFHV�DW�KDQG��DQG�WKH�
GHYHORSPHQW�UHTXLUHPHQWV�RI�WKH�FRXQWU\��

�
���3URPRWH� WKH� XWLOL]DWLRQ� RI� FHUWDLQ� �DSSURSULDWH�� 3URWHFWHG� $UHDV� DV� D� KLJK�
SUHPLXP�HFRORJLFDOO\�VHQVLWLYH�WRXULVP�UHVRXUFH��

�
���3URWHFW�DQG�PDQDJH�QDWXUDO�KHULWDJH�UHVRXUFHV�QRW�UHJXODWHG�E\�/DZ������L�H��
RXWVLGH� 3URWHFWHG� $UHDV� DQG� WKHLU� DGMDFHQW� EXIIHU� ]RQHV�� LQ� D� IDVKLRQ� WKDW�
DGGUHVVHV�WKH�JURZLQJ�QHHGV�RI�GHYHORSPHQW�LQ�(J\SW��HQVXUHV�WKHLU�ORQJ�WHUP�
VXVWDLQDEOH�PDLQWHQDQFH�DQG�RSWLPL]HV�WKHLU�HFRQRPLF�DQG�VRFLDO�RXWSXW��

�
���(VWDEOLVK� D� IXQFWLRQDO� DQG� HIIHFWLYH� ZLOGOLIH� �H�J�� KXQWLQJ� DQG� ILVKLQJ��
PDQDJHPHQW�V\VWHP��E\�WKH�\HDU�������

�
���)XOO� FRPSOLDQFH� ZLWK� DOO� LQWHUQDWLRQDO� FRQYHQWLRQV� FRQFHUQHG� ZLWK� QDWXUDO�
KHULWDJH�FRQVHUYDWLRQ�WR�ZKLFK�(J\SW�LV�VLJQDWRU\��E\�WKH�\HDU�������

�
����(VWDEOLVK� D� FRPSUHKHQVLYH� LQIRUPDWLRQ�� PRQLWRULQJ� DQG� DVVHVVPHQW� V\VWHP�
IRU�WKH�QDWXUDO�KHULWDJH�UHVRXUFHV�RI�(J\SW��

�
���,QFUHDVH� SXEOLF�� DQG� GHFLVLRQ� PDNHUV�� XQGHUVWDQGLQJ� DQG� DSSUHFLDWLRQ� RI�

(J\SW¶V�QDWXUDO�KHULWDJH��DQG�SDUWLFLSDWLRQ�LQ�LWV�FRQVHUYDWLRQ��
�
���'HYHORSPHQW� RI� D� QDWLRQDO� ELRVDIW\� IUDPHZRUN� IRU� DGGUHVVLQJ� TXHVWLRQV� RI�

SRWHQWLDO�ULVN�WR�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK��
�
���(VWDEOLVK� D� 1DWXUDO� +LVWRU\� 0XVHXP� WR� KRXVH� WKH� FRPSOHWH� UHIHUUDO�

FROOHFWLRQV�RI�WKH�WD[RQRPLF�JURXSV�RI�WKH�ELRWD�RI�(J\SW��
�
���(VWDEOLVK�D�1DWLRQDO�*HQH�%DQN�WR�LQFOXGH�FROOHFWLRQ�DQG�IRU�WKH�PDLQWHQDQFH�

RI�JHQHWLF�UHVRXUFHV���UDFHV��ZLOG�UHODWLYHV�RI�FURSV�DQG�IRGGHU�SODQWV��SRXOWU\�
DQG�IDUP�DQLPDOV���SUHVHUYDWLRQ�RI�JHQHWLF�PDWHULDOV�LQ�ODERUDWRU\���LQ YLWUR���
LQ�ILHOGV�RI�WKH�*HQH�%DQN��H[�VLWX� DQG�LQ�WKHLU�QDWXUDO�KDELWDWV��LQ�VLWX���DQG�
SUHVHUYDWLRQ�RI�JHQHWLF�PDWHULDOV�RI�PLFURRUJDQLVPV��

�
���,QLWLDWH� D� &DSWLYH� %UHHGLQJ�&HQWUH�V�� WR� IXQFWLRQ� DV� H[�VLWX FRQVHUYDWLRQ� RI�

UDUH�DQG�HQGDQJHUHG�VSHFLHV�RI�SODQWV�DQG�DQLPDOV�� �
�
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352*5$00(6�

�
7R� DFKLHYH� WKH� DERYH� PHQWLRQHG� JRDOV�� IRFXV� ZLOO� EH� RQ� WKH� IROORZLQJ�
SURJUDPPHV��
�

���3URJUDPPH�IRU�,QVWLWXWLRQDO�'HYHORSPHQW�DQG�&DSDFLW\�%XLOGLQJ�
IRU�%LRGLYHUVLW\�&RQVHUYDWLRQ�LQ�(J\SW�

�
���7KH�SUREOHP�

(J\SW�ODFNV�QDWLRQDO�FDSDFLW\�LQ�WKH�ILHOG�RI�ELRGLYHUVLW\�FRQVHUDYWLRQ�DQG�
VXVWDLQDEOH�XVH��ZKLFK�LV�KDPSHULQJ�WKH�QDWLRQ¶V�DELOLW\�WR�FRQVHUYH�DQG�PDQDJH�
LWV�XQLTXH�DQG�FULWLFDO�ELRORJLFDO�UHVRXUFHV�� � �7KH�(($$�KDV�\HW�WR�HVWDEOLVK�DQ�
HIIHFWLYH�DQG�VXVWDLQDEOH�LQVWLWXWLRQDO�VWUXFWXUH�HQDEOLQJ�WKH�DJHQF\�WR�IXOILOO�LWV�
UHVSRQVLELOLWLHV� XQGHU� /DZ� ���������� /DZ� ������� DQG� LQWHUQDWLRQDO� QDWXUH�
FRQVHUYDWLRQ�FRQYHQWLRQV����)XUWKHUPRUH��/LQH�0LQLVWULHV�DQG�*RYHUQRUDWHV�ODFN�
FDSDFLW\� LQ� QDWXUDO� UHVRXUFH�PDQDJHPHQW� DQG� FRQWLQXH� WR� LPSOHPHQW� SURMHFWV�
ZKLFK�QHHGOHVVO\�DQG�GHWULPHQWDOO\�LPSDFW�(J\SW¶V�QDWXUDO�KHULWDJH���
�
���'HVFULSWLRQ�RI�SURJUDPPH�

7KLV�SURJUDPPH�KDV�WZR�FRPSRQHQWV���
�
&RPSRQHQW� ��� 'HYHORS� WKH� VWUXFWXUH� DQG� EXLOG� WKH� FDSDFLW\� RI� WKH� 1DWXUH�
&RQVHUYDWLRQ�6HFWLRQ��1&6��LQ�(($$�WR�IXOILOO�LWV�PDQGDWH�XQGHU�/DZ�����/DZ�
� DQG�LQWHUQDWLRQDO�HQYLURQPHQWDO�FRQYHQWLRQV��
�
&RPSRQHQW� ��� &DSDFLW\� EXLOGLQJ� ZLWKLQ�� DQG� QHWZRUNLQJ� EHWZHHQ�� RWKHU� /LQH�
0LQLVWULHV��*RYHUQRUDWHV�DQG�RWKHU�JRYHUQPHQW�RUJDQL]DWLRQV�KDYLQJ�DQ�LPSDFW�
XSRQ�(J\SW¶V�QDWXUDO�KHULWDJH�UHVRXUFHV���7KLV�ZRXOG�LQFOXGH�WKH�GHYHORSPHQW�RI�
GHFLVLRQ� VXSSRUW� V\VWHPV� EDVHG� XSRQ� LQFOXVLRQ� RI� VRXQG� HQYLURQPHQWDO�
LQIRUPDWLRQ���
�
���$FWLYLWLHV�
&RPSRQHQW�����,QVWLWXWLRQDO�EXLOGLQJ�IRU�WKH�1DWXUH�&RQVHUYDWLRQ�6HFWLRQ�RI�WKH�
(($$��
�

L��,GHQWLI\�JDSV�DQG�LPSOHPHQW�FKDQJHV�WR�DGGUHVV�WKH�LQVWLWXWLRQDO�DQG�WUDLQLQJ�
UHTXLUHPHQWV�RI�WKH�1&6��DORQJ�ZLWK�WKH�QHFHVVDU\�OLQNDJHV�DQG�FRRUGLQDWLRQ�
PHDVXUHV�ZLWK�RWKHU�(($$�GHSDUWPHQWV��

�
LL��/DXQFK� LQVWLWXWLRQDO� VWUHQJWKHQLQJ� SURJUDPV� LQ� SULRULW\� GHSDUWPHQWV� DW� WKH�
VHFWLRQ��

�



ÐÑ�
LLL��&RQGXFW�WUDLQLQJ�SURJUDPV�IRU�NH\�SHUVRQQHO��

�
&RPSRQHQW����&DSDFLW\�EXLOGLQJ� LQ�QDWXUDO�KHULWDJH�PDQDJHPHQW�ZLWKLQ�RWKHU�
JRYHUQPHQW�ERGLHV�DW�WKH�1DWLRQDO�DQG�*RYHUQRUDWH�OHYHOV�

L�� /DXQFK�LQVWLWXWLRQ�VWUHQJWKHQLQJ�SURJUDPPHV�LQ�SULRULW\�GHSDUWPHQWV�LQ�NH\�
/LQH� 0LQLVWULHV� DQG� *RYHUQRUDWHV� ZKLFK� DUH� LQYROYHG� LQ� QDWXUDO� KHULWDJH�
PDQDJHPHQW�RU�DUH�LPSDFWLQJ�QDWXUDO�KHULWDJH�UHVRXUFHV��

�
LL��&RQGXFW� WUDLQLQJ� SURJUDPPHV� IRU� JRYHUQPHQW� ERGLHV� DW� WKH� 1DWLRQDO� DQG�

*RYHUQRUDWH�/HYHOV��
�
LLL��0RQLWRU�DQG�DGYLVH�RQ�1DWLRQDO�DQG�*RYHUQRUDWH�OHYHO�SROLFHV�DQG�DFWLYLWLHV�

WKDW�LPSDFW�WKH�QDWXUDO�KHULWDJH�UHVRXUFHV�RI�(J\SW�DQG�GHYHORS�PHFKDQLVPV�
WR�PLWLJDWH�RU�FRQWURO�VXFK�DFWLYLWLHV��

�
LY��'HYHORS�DQG�LPSOHPHQW�VRFLDO�HFRQRPLF�WRROV�DQG�LQFHQWLYHV�IRU�WKH�RSWLPDO�

PDQDJHPHQW� RI� (J\SW¶V� QDWXUDO� KHULWDJH�� WR� KHOS� UHPHG\� WKH� LQDGHTXDWH�
LQWHJUDWLRQ� RI� QDWXUDO� KHULWDJH� FRQVHUYDWLRQ� FRQVLGHUDWLRQV� LQWR� (J\SW¶V�
GHYHORSPHQW� SROLFLHV�� SODQV�� DQG� SURJUDPPHV�� DV� ZHOO� DV� LQ� HQYLURQPHQWDO�
LPSDFW�DVVHVVPHQWV��
�
���6FDOH�RI�LPSOHPHQWDWLRQ�

7KH� SURJUDPPH�ZRXOG� EH� LPSOHPHQWHG� DW� D�1DWLRQDO� DQG�*RYHUQRUDWH�
OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV�

$Q� LQVWLWXWLRQ� VWUHQJWKHQLQJ� DQG� FDSDFLW\� EXLOGLQJ� SURJUDPPH� LV�
FXUUHQWO\�XQGHUZD\�IRU�WKH�16&�E\�(XURSHDQ�8QLRQ��(8���
�
���0DLQ�SDUWLFLSDQWV�

(($$��/LQH�0LQLVWULHV��*RYHUQRUDWHV�
�
���5ROH�RI�WKH�(($$�

7KH�(($$�ZRXOG�EH�WKH�PDLQ�LPSOHPHQWHUV�RI�WKH�SURMHFW�DQG�FRRUGLQDWH�
DV�QHHGHG�ZLWK�WKH�RWKHU�SDUWLFLSDWLQJ�ERGLHV��
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�



ÐÒ�
���3URWHFWHG�$UHD�,GHQWLILFDWLRQ�DQG�0DQDJHPHQW�

�
���7KH�SUREOHP��

0DQ\� RI� (J\SW¶V� LPSRUWDQW� DQG�XQLTXH� KDELWDWV� DUH� QRW� UHSUHVHQWHG� LQ�
WKH�QDWLRQ¶V�3URWHFWHG�$UHD�1HWZRUN��$OVR��PRVW� RI� WKRVH�3URWHFWHG�$UHDV� WKDW�
KDYH�EHHQ�LGHQWLILHG�DQG�GHVLJQDWHG�DUH�VWLOO�ODFNLQJ�SURSHU�PDQDJHPHQW��
�
���'HVFULSWLRQ�RI�SURJUDPPH�

7KLV�SURJUDPPH�LQYROYHV�WZR�FRPSRQHQWV�
�
&RPSRQHQW� ��� ,GHQWLI\� WKH� 1DWLRQDO� 3URWHFWHG� $UHDV� QHWZRUN�� � ,GHQWLILFDWLRQ�
LQYROYHV� WKH�HVWDEOLVKPHQW�RI�D� V\VWHP�SODQ� WKDW�DVVHVVHV�DOO�H[LVWLQJ��FDQGLGDWH�
DQG�SRWHQWLDO�SURWHFWHG�DUHDV��DQG�DVVHVVHV�WKHP�WKURXJK�ILHOG�DQG�GHVN�VWXGLHV��
7KH� 3URWHFWHG� $UHD� QHWZRUN� VKRXOG� HQFRPSDVV� DOO� RI� WKH� QDWLRQ¶V� PRVW�
RXWVWDQGLQJ�QDWXUDO�KHULWDJH�UHVRXUFHV��LPSRUWDQW�FHQWHUV�IRU�ELRGLYHUVLW\�DQG�D�
SURSRUWLRQDO�UHSUHVHQWDWLRQ�RI�WKH�FRXQWU\¶V�QDWXUDO�KDELWDWV��
�
&RPSRQHQW���� �'HYHORS�PDQDJHPHQW�DQG�LQIUDVWUXFWXUH�RI�WKH�3URWHFWHG�$UHDV�
QHWZRUN�� LQFOXGLQJ� WKH�GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ�RI�PDQDJHPHQW�SODQV�
IRU�H[LVWLQJ�SURWHFWHG�DUHDV��H�J��(OED�1DWLRQDO�3DUN��5HG�6HD�,VODQGV�3URWHFWHG�
$UHD�DQG�=DUDQLN�3URWHFWHG�$UHD�DQG�RWKHU�SULRULW\�DUHDV�WR�EH�SURSRVHG�DV�DQ�
RXWFRPH� RI� LGHQWLILFDWLRQ� SURFHVV�� 7KHVH� SODQV� VKRXOG� DGGUHVV� WKH� LQWHJUDWLRQ�
DQG� GHYHORSPHQW� QHHGV� RI� ORFDO� FRPPXQLWLHV�� WKH� VXVWDLQDEOH� XWLOL]DWLRQ� RI� WKH�
UHVRXUFHV�ZKLFK�WKH\�FRQWDLQ��WKH�SRWHQWLDO�IRU�HFR�WRXULVP�DQG�WKHLU�UROH�DV�IRFDO�
SRLQWV�IRU�UHJLRQDO�SODQQLQJ��
�
���$FWLYLWLHV�
&RPSRQHQW����3URWHFWHG�$UHD�,GHQWLILFDWLRQ�DQG�3ULRULWL]DWLRQ�
�

L��'HYHORS� DQG� DSSO\� FULWHULD� DQG� SURFHGXUHV� IRU� VHOHFWLQJ� DQG� HYDOXDWLQJ�
SURWHFWHG�DUHDV��

�
LL��3URGXFH� D� SURSRVDO� IRU� D� FRPSUHKHQVLYH� QHWZRUN� RI� SURWHFWHG� DUHDV� IRU�
RIILFLDO�GHVLJQDWLRQ�DQG�PDQDJHPHQW��
�
&RPSRQHQW����3URWHFWHG�$UHD�0DQDJHPHQW�
�

L��2SHUDWH� DOO� WKH�3URWHFWHG�$UHDV�� WKURXJK� FRPSUHKHQVLYH�PDQDJHPHQW� SODQV�
EDVHG�RQ�VRXQG�VFLHQWLILF��PDQDJHULDO�DQG�HFRQRPLF�IDFWRUV���

�
LL��,GHQWLI\�DQG�SURYLGH�WKH�IXOO�FRPSOHPHQW�RI�ZHOO�WUDLQHG�DQG�HTXLSSHG�VWDII��
DSSURSULDWH�YLVLWRU�IDFLOLWLHV�DQG�PRQLWRULQJ�DQG�HQIRUFHPHQW�PHFKDQLVPV�IRU�
WKH�3URWHFWRUDWHV����

�



ÐÓ�
LLL��([SORUH� WKH� RSSRUWXQLWLHV� IRU� ZLGHU� SULYDWH� VHFWRU� SDUWLFLSDWLRQ� LQ� WKH�

PDQDJHPHQW�RI�SURWHFWHG�DUHDV��
�
LY��$V�D�PRGHO��HVWDEOLVK�D�UHJLRQDO�GHYHORSPHQW�SURJUDP�ZLWK�3URWHFWHG�$UHD�V��

DV�WKH�IRFDO�SRLQW����
�
Y��,GHQWLI\�� GHYHORS� DQG� LPSOHPHQW� HFRORJLFDOO\� VRXQG� V\VWHPV� IRU� WRXULVW�
DFWLYLWLHV� ZLWKLQ� VHOHFWHG� SURWHFWHG� DUHDV�� � 7KLV� UHFRJQL]HV� WKH� XQLTXH� YDOXH�
DQG�H[SHULHQFHV�ZKLFK�(J\SW¶V�QDWXUDO�SURWHFWRUDWHV�FDQ�SURYLGH�� �$FWLRQ� LV�
UHTXLUHG� WR� SURPRWH� FHUWDLQ� SURWHFWRUDWHV� IRU� KLJK�SUHPLXP� QDWXUH�EDVHG�
WRXULVW� SDFNDJHV�� � 7KHVH� ZLOO� EH� RUJDQL]HG� E\� WKH� WRXULVW� LQGXVWU\�� EXW�
FRQWUROOHG�E\�(($$��ZLWK�WKH�REMHFWLYH�RI�LQFUHDVLQJ�UHYHQXHV�IURP�WKH�DUHD�
ZLWK�PLQLPDO�LPSDFW�RQ�WKH�DUHDV�QDWXUDO�UHVRXUFHV��
�
���6FDOH�RI�LPSOHPHQWDWLRQ�

7KH�DFWLYLWLHV�ZLOO�EH�FRRUGLQDWHG�DW�WKH�QDWLRQDO�OHYHO��ZLWK�PDQDJHPHQW�
DQG�LPSOHPHQWDWLRQ�DW�*RYHUQRUDWH�DQG�ORFDO�OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV�
&RPSRQHQW� �� LV� EHLQJ� XQGHUWDNHQ�� &RPSRQHQW� �� KDV� EHHQ� LQLWLDWHG� �H�J�� 5DV�
0RKDPPHG� 3URWHFWHG� $UHD�� EXW� WKH� PDMRULW\� RI� WKH� FRPSRQHQW� LV� VWLOO� WR� EH�
XQGHUWDNHQ�� 7KH� ,WDOLDQ� *RYHUQPHQW� LV� XQGHUWDNLQJ� D� SURMHFW� IRU� :DGL� (O�
5D\DQ�3URWHFWHG�$UHD�DQG�WKH�8QLWHG�6WDWHV�JRYHUQPHQW�LV�ZRUNLQJ�RQ�WKH�5HG�
6HD�,VODQG�1DWLRQDO�3DUN��
�
���0DLQ�SDUWLFLSDQWV�

(($$�� *RYHUQRUDWHV�� 7KH� 6FLHQWLILF� &RPPXQLW\��0LQLVWU\� RI� 7RXULVP��
1*2V��/RFDO�&RPPXQLWLHV�
�
���5ROH�RI�(($$��

7KH� DJHQF\� LV� OHJDOO\� UHVSRQVLEOH� IRU� WKH� LGHQWLILFDWLRQ�� GHVLJQDWLRQ� DQG�
PDQDJHPHQW�RI�3URWHFWHG�$UHDV�DQG�ZLOO�EH�WKH�PDLQ�LPSOHPHQWLQJ�ERG\�IRU�WKLV�
SURJUDPPH��
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

����1DWLRQDO�%LRGLYHUVLW\�,QYHQWRU\�DQG�0RQLWRULQJ�3URJUDPPH�
�
���7KH�SUREOHP�

:KLOH�WKHUH�H[LVWV�D�JUHDW�GHDO�RI�LQIRUPDWLRQ�DERXW�(J\SW¶V�ELRGLYHUVLW\��
LQIRUPDWLRQ�LV�ODFNLQJ�LQ�VRPH�ILHOGV�DQG�LV�RXWPRGHG�LQ�RWKHUV���,QIRUPDWLRQ�LV�



ÐÔ�

HVVHQWLDO� WR� PDNH� TXDOLILHG� DQG� LQIRUPHG� GHFLVLRQV� DERXW� QDWXUDO� UHVRXUFH�
PDQDJHPHQW�� LQ� SDUWLFXODU� IRU� VHWWLQJ� SULRULWLHV� DQG� GHYHORSLQJ� VRXQG� QDWXUH�
FRQVHUYDWLRQ�SROLFLHV�DQG�DFWLRQV�� ,Q�DGGLWLRQ�� WKHUH� LV� LQVXIILFLHQW�FRRUGLQDWLRQ�
DQG�FRRSHUDWLRQ�EHWZHHQ�DOO�FRQFHUQHG�SDUWLHV� LQ�(J\SW�IRU�WKH�GDWD�FROOHFWLRQ��
VWRUDJH� DQG� DQDO\VLV� RI� ELRGLYHUVLW\�� KDELWDW�ODQGVFDSH� GLYHUVLW\� DQG� RWKHU�
QDWXUDO�KHULWDJH�UHVRXUFHV��(J\SW� DOVR� ODFNV� VXIILFLHQW� IDFLOLWLHV� IRU�ELRGLYHUVLW\�
VWXG\�DQG�UHVHDUFK��
�
���'HVFULSWLRQ�RI�SURJUDPPH�

7KLV� SURJUDPPH� ZLOO� HVWDEOLVK� WKH� QHFHVVDU\� V\VWHPV� DQG� IDFLOLWDWHV� WR�
LQYHQWRU\��HYDOXDWH�DQG�PRQLWRU�(J\SW¶V�QDWXUDO�KHULWDJH�DQG�ELRGLYHULVW\���7KH�
SURJUDPPH�ZLOO�KDYH�VHYHUDO�FRPSRQHQWV���
�
&RPSRQHQW� ��� 7KH� 1DWLRQDO� %LRGLYHUVLW\� 8QLW� �1%8�� ZLWKLQ� (($$� ZLOO� EH�
VWUHQJWKHQHG�WR�EH�D�IRFDO�SRLQW�WR�FRRUGLQDWH�DQG�IDFLOLWDWH�ELRGLYHUVLW\�UHVHDUFK�
DQG�PRQLWRULQJ��
�
&RPSRQHQW����7KHUH�ZLOO�EH�LQVWLWXWLRQ�VWUHQJWKHQLQJ�DQG�FDSDFLW\�EXLOGLQJ�IRU�
RWKHU�RUJDQL]DWLRQV�LQYROYHG�LQ�ELRGLYHUVLW\�UHVHDUFK�DQG�PRQLWRULQJ��SDUWLFXODU�
DW�VFLHQWLILF�FROOHFWLRQV��UHVHDUFK�LQVWLWXWHV�DQG�XQLYHUVLWLHV��
�
&RPSRQHQW� ���$ 1DWXUDO� +LVWRU\�0XVHXP� ZLOO� EH� HVWDEOLVKHG� WR� SURPRWH� WKH�
VWXG\� DQG� UHVHDUFK� RI� ELRGLYHULVW\� HLWKHU� LQ� (J\SW� RU� WKH� UHJLRQ� �0LGGOH�
(DVW�1RUWK�$IULFD����
�
���$FWLYLWLHV
&RPSRQHQW����1DWLRQDO�%LRGLYHUVLW\�8QLW��1%8��DW�WKH�(($$�
�

L�� ,QVWLWXWLRQ�VWUHQJWKHQLQJ�IRU�WKH�1%8���
�
LL��7UDLQLQJ�SURJUDPPHV�IRU�NH\�SHUVRQQHO��
�
LLL��(VWDEOLVK�RU�GHYHORS�PRQLWRULQJ�DQG�DVVHVVPHQW�SURJUDPPHV�IRU�ELRGLYHUVLW\�

DQG�QDWXUDO�KHULWDJH�UHVRXUFHV��LQFOXGLQJ���x %LRGLYHUVLW\� GDWDEDVHV� IRU� VFLHQWLILF� XVH� DQG� HQYLURQPHQWDO�
LPSDFW�DVVHVVPHQWV��(,$V���x +DELWDW�DQG�ODQGVFDSHV�LQYHQWRU\�V���x 1DWLRQDO�QDWXUDO�KHULWDJH�VHQVLWLYLW\�PDS��HQFRPSDVVLQJ�FULWLFDO�
KDELWDWV��PLJUDWRU\� FRUULGRUV�DQG�ERWWOHQHFNV��ELRGLYHUVLW\�KRW�
VSRWV��HWF����x 5HG�GDWD�OLVWV�IRU�IDXQD�DQG�IORUD��x 5HJXODUO\� XSGDWHG� VWDWXV� VWDWHPHQWV� IRU� YDULRXV� UHVRXUFHV�
�VSHFLHV��KDELWDWV��HWF����



ÐÕ�
LY��'HYHORS� FRRSHUDWLRQ� DQG� FRRUGLQDWLRQ� PHFKDQLVPV� EHWZHHQ� WKH� 1%8� DQG�

RWKHU�(($$�GHSDUWPHQWV��DV�ZHOO�DV�RWKHU�QDWLRQDO�DQG�LQWHUQDWLRQDO�ERGLHV�
LQYROYHG�LQ�ELRGLYHUVLW\�UHVHDUFK�DQG�PRQLWRULQJ���

�
Y��)DFLOLWDWH�WKH�GLVVHPLQDWLRQ�DQG�H[FKDQJH�RI� LQIRUPDWLRQ� �VXFK�DV� WKURXJK�D�

QHZVOHWWHU��ZHEVLWH��ZRUNVKRSV��SXEOLFDWLRQ�RI�SHULRGLFDOV��HWF����
�
YL��0RQLWRU�DQG�DVVHVV�ELRWHFKQRORJ\�DGYDQFHV�DQG�DSSOLFDWLRQV��
�
YLL�,QYHVWLJDWH� DQG� SURPRWH� RSSRUWXQLWLHV� IRU� HFRQRPLF�PHDVXUHV� DSSOLFDEOH� WR�

ELRGLYHUVLW\�FRQVHUYDWLRQ��VXFK�DV�ELR�SURVSHFWLQJ�IHHV�DQG�SDWHQWV��
�
&RPSRQHQW� ��� &DSDFLW\� EXLOGLQJ� DPRQJ� DOO� (J\SWLDQ� RUJDQL]DWLRQV�� LQFOXGLQJ�
1*2V��LQYROYHG�LQ�ELRGLYHUVLW\�LQYHQWRU\�DQG�PRQLWRULQJ��
�

L�� 'HYHORS�WKH�QHWZRUN�DQG�FRRUGLQDWLRQ�PHFKDQLVP�EHWZHHQ�WKH�RUJDQL]DWLRQV�
LQYROYHG�LQ�ELRGLYHULVW\�UHVHDUFK�DQG�PRQLWRULQJ�LQ�(J\SW�DQG�DEURDG��

�
LL��,QVWLWXWLRQ� VWUHQJWKHQLQJ� IRU� NH\� RUJDQL]DWLRQV� LQYROYHG� LQ� ELRGLYHUVLW\�

UHVHDUFK�DQG�PRQLWRULQJ�LQ�(J\SW��
�
LLL��&RQGXFW� WUDLQLQJ� LQ� ELRGLYHUVLW\� LQYHQWRU\� DQG� PRQLWRULQJ�� SDUWLFXODUO\�

ZLWKLQ�WKH�VFLHQWLILF�FRPPXQLW\��
�
LY��3URYLGH� VPDOO� JUDQWV� WR� LQVWLWXWHV�� XQLYHUVLWLHV� DQG� 1*2V� WR� VXSSRUW� DQG�

SURPRWH�ELRGLYHUVLW\�UHVHDUFK�DQG�PRQLWRULQJ����5HVHDUFK�DUHDV�LQFOXGH��x 6XUYH\V�RI�VSHFLHV�DQG�KDELWDW�ULFKQHVV��x +DELWDW�DQG�VSHFLHV�FRQVHUYDWLRQ�DQG�PDQDJHPHQW��x 7D[RQRP\�DQG�VSHFLHV�YDULDWLRQ��x &KHPLFDO�VFUHHQLQJ�RI�VSHFLHV��x 6RFLR�HFRQRPLF�VWXGLHV��
�
&RPSRQHQW�����(VWDEOLVKPHQW�RI��D�1DWLRQDO�1DWXUDO�+LVWRU\�0XVHXP��
�

L�� &RQWLQXH�VXSSRUW�IRU�UHIHUHQFH�FROOHFWLRQV�XQWLO�VXFK�WLPH�DV�WKH�PXVHXP�KDV�
EHHQ�HVWDEOLVKHG��

�
LL�� 3URGXFH�WKH�QHFHVVDU\�SUH�SURMHFW�VWXGLHV�WR�HVWDEOLVK�D�5HJLRQDO�RU�1DWLRQDO�

1DWXUDO�+LVWRU\�0XVHXP��
�
LLL��(VWDEOLVK�WKH�LQVWLWXWLRQ�DQG�LWV�FROOHFWLRQV��
�
LY��'HYHORS�WUDLQLQJ��HGXFDWLRQ�DQG�UHVHDUFK�SURJUDPPHV�IRU�WKH�IDFLOLW\����

�
���6FDOH�RI�,PSOHPHQWDWLRQ�

1DWLRQDO��*RYHUQRUDWH�DQG�ORFDO�OHYHOV��
�



ÐÖ�
���,PSOHPHQWDWLRQ�VWDWXV���

3DUWO\� RQJRLQJ� SURJUDPPH�� EXW� UHTXLUHV� FRQVLGHUDEOH� VWUHQJWKHQLQJ��
81(3� ZLWK� *()� IXQGLQJ� KDV� EHHQ� SURYLGLQJ� VXSSRUW� IRU� � SURMHFWV� DW� WKH�
1DWLRQDO� %LRGLYHUVLW\� 8QLW� LQFOXGH� WKH� 1DWLRQDO� %LRGLYHUVLW\� &RXQWU\� 6WXG\��
'DWD�%DQN�DQG�6WUDWHJ\�� �7KH�$FDGHP\�RI�6FLHQFH�KDV�GHYLVHG�IHDVLEO\�VWXGLHV�
IRU�WKH�1DWXUDO�+LVWRU\�0XVHXP��
�
���0DLQ�SDUWLFLSDQWV��

1DWLRQDO�%LRGLYHUVLW\�8QLW��$FDGHP\�RI�6FLHQFH�DQG�6FLHQWLILF�5HVHDUFK��
8QLYHUVLWLHV��1DWLRQDO�,QVWLWXWHV��=RRORJLFDO�DQG�%RWDQLFDO�*DUGHQV��1*2V��
�
���5ROH�RI�WKH�(($$���

7KH�(($$�ZLOO� LPSOHPHQW�&RPSRQHQW��� DQG���DQG�ZLOO� FRRSHUDWH�ZLWK�
WKH�$FDGHP\�RI�6FLHQFH�IRU�&RPSRQHQW����
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�SUJUDPPHV�

����1DWLRQDO�:LOGOLIH�0DQDJHPHQW�3URJUDPPH�
�
���7KH�SUREOHP�

:LOGOLIH� XWLOL]DWLRQ� IRU� WKH� PRVW� SDUW� LV� XQUHJXODWHG� LQ� (J\SW� DQG�
H[FHVVLYH� QXPEHUV� RI�ZLOG� DQLPDOV� DUH� EHLQJ� KXQWHG��'XH� WR� RYHU�KXQWLQJ�DQG�
ILVKLQJ�� WKH�SRSXODWLRQV�RI�PDQ\�VSHFLHV�DUH�GHFOLQLQJ�ZLWK�VRPH�VSHFLHV�RQ�WKH�
YHUJH� RI� H[WLUSDWLRQ� IURP� WKH� FRXQWU\�� 8QOLNH� LQ� RWKHU� QDWLRQV�� WKHUH� LV� QR�
FRPSUHKHQVLYH� V\VWHP� IRU� KXQWLQJ�PDQDJHPHQW� LQ�(J\SW��0DQ\� RUJDQL]DWLRQV�
KDYH� UHVSRQVLELOLWLHV� IRU� KXQWLQJ� PDQDJHPHQW�� ZLWK� RYHUODSSLQJ� UROHV� DQG�
LQVXIILFLHQW�FRRUGLQDWLRQ�EHWZHHQ�WKH�GLIIHUHQW�ERGLHV��7KHUH� LV�DOVR�LQVXIILFLHQW�
WUDLQHG� SHUVRQQHO�� IDFLOLWLHV� DQG� RWKHU� UHVRXUFHV� QHFHVVDU\� WR� UHJXODWH� KXQWLQJ�
DQG� ILVKLQJ��/LWWOH� UHYHQXH� LV�JHQHUDWHG� IURP�KXQWLQJ�UHJXODWLRQ�DQG�WKH� IXQGV�
UDLVHG�DUH�QRW�UH�LQYHVWHG�EDFN� LQWR� WKH�PDQDJHPHQW�DQG�SURWHFWLRQ�RI�ZLOGOLIH�
DQG�WKHLU�KDELWDWV���
�
���'HVFULSWLRQ�RI�SUJUDPPH�

7KLV�SURJUDPPH�ZLOO�FRQVLVW�RI��WKH�GHYHORSPHQW�D�FRPSUHKHQVLYH�V\VWHP�
RI�ZLOGOLIH�PDQDJHPHQW� LQ� � (J\SW� ZLWK� VXVWDLQDEOH�PDQDJHPHQW� DQG� ILQDQFLDO�
V\VWHPV��
�



ÑÍ�
���$FWLYLWLHV

L�� (VWDEOLVK�:LOGOLIH�0DQDJHPHQW�'HSDUWPHQW�DW�WKH�(($$��
LL��(VWDEOLVK�:LOGOLIH�0DQDJHPHQW�8QLWV� LQ� SULRULW\�*RYHUQRUDWHV� DQG�2Q�OLQH�

0LQLVHULHV��
LLL��/DXQFK� LQVWLWXWLRQ� EXLOGLQJ� SURJUDPPHV� IRU� WKH� (($$�� *RYHUQRUDWH� XQLWV�

DQG� SDUWLFLSDWLQJ� 2Q�OLQH� 0LQLVWULHV� LQYROYHG� LQ� KXQWLQJ� DQG� ILVKLQJ�
PDQDJHPHQW��

LY��7UDLQLQJ� IRU� NH\� SHUVRQQHO� LQ�ZLOGOLIH�PDQDJHPHQW�� SDUWLFXODUO\� LQ� KXQWLQJ�
DQG�ILVKLQJ�UHJXODWLRQ��

Y��'HYHORS� D� FRPSUHKHQVLYH� V\VWHP� IRU� KXQWLQJ� DQG� ILVKLQJ� PDQDJHPHQW� LQ�
(J\SW��LQFOXGLQJ�SROLFLHV��UHJXODWLRQ�DQG�OLFHQVHV��DORQJ�ZLWK�FRRUGLQDWLRQ�DQG�
HQIRUFHPHQW�PHFKDQLVPV� ZLWK� RWKHU� FRQFHUQHG� RUJDQL]DWLRQV� DQG� HFRQRPLF�
LQVWUXPHQWV�WR�HQVXUH�VXVWDLQDEOH�UHYHQXH�JHQHUDWLRQ�ZKHQHYHU�SRVVLEOH�IRU��x 6SRUW�KXQWLQJ�DQG�ILVKLQJ�E\�(J\SWLDQ�QDWLRQDOV��x 6SRUW�KXQWLQJ�DQG�ILVKLQJ�IRU�WRXULVP��x +XQWLQJ� E\� KXQWHUV� IURP� RWKHU� FRXQWULHV� �� +RXEDUD� %XVWDUG��

*D]HOOHV���x 7UDGLWLRQDO� ELUG� KXQWLQJ� DFWLYLWLHV� �� L�H�� TXDLO�� VRQJELUGV��
ZDWHUELUGV��IDOFRQV����x :LOGOLIH�WUDGH�IRU�SHWV�DQG�LWV�SURGXFWV��x ,PSRUW�DQG�H[SRUW�WUDGH�LQ�ZLOGOLIH�DQG�ZLOGOLIH�SURGXFWV��x &RPPHUFLDO�ILVKLQJ��x 3HVW�FRQWURO��x 5HVHDUFK�DQG�VFLHQWLILF�FROOHFWLRQV��

�
YL��5HYLVH� DQG� VWUHQJWKHQ� H[LVWLQJ� OHJLVODWLRQ�� GUDIWLQJ� QHZ� OHJLVODWLRQ� LI�

QHFHVVDU\��
YLL�'HYLVH�DQG�LPSOHPHQW�D�V\VWHP�IRU�&,7(6�PDQDJHPHQW�LQ�(J\SW���
YLLL�(VWDEOLVK�D�KXQWLQJ�PDQDJHPHQW�GDWD�EDVH��
L[��GHYHORS�DQG�VXSSRUW�ZLOGOLIH�UHVHDUFK�DQG�PRQLWRULQJ��
[�� HVWDEOLVK� D�QXPEHU� RI�KXQWLQJ� UHVHUYHV��ZKLFK� DUH� VFLHQWLILFDOO\�PDQDJHG� WR�

HQVXUH�WKH�VXVWDLQDEOH�XWLOL]DWLRQ�RI�ZLOGOLIH�UHVRXUFHV�ZLWKLQ�WKHP��
�
���6FDOH�RI�LPSOHPHQWDWLRQ�

1DWLRQDO��*RYHUQRUDWH�DQG�/RFDO�/HYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV�

7KH�263�(($$�SURGXFHG�D�KXQWLQJ�PDQDJHPHQW�VWXG\�ZKLFK�LGHQWLILHV�
ZLOGOLIH�PDQDJHPHQW�UHTXLUHPHQWV�IRU�WKH�FRXQWU\�
�
���0DLQ�SDUWLFLSDQWV�

(($$�� 0LQLVWU\� RI� ,QWHULRU�� 0LQLVWU\� RI� 'HIHQFH�� (J\SWLDQ� :LOGOLIH�
6HUYLFH� �(:6�� DQG� WKH� *HQHUDO� $XWKRULW\� IRU� WKH� 'HYHORSPHQW� IRU� )LVKHULHV�
5HVRXUFHV���*')5����0LQLVWU\�RI�$JULFXOWXUH��*RYHUQRUDWHV��6KRRWLQJ�&OXEV��



ÑÎ�
���5ROH�RI�WKH�(($$�

7KH�(($$�ZLOO� WDNH� WKH� OHDG�UROH��RWKHU�DJHQFLHV�DQG�RUJDQL]DWLRQV�ZLOO�
LPSOHPHQW�FRPSRQHQWV�DV�DSSURSULDWH��
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

���1DWXUDO�+HULWDJH�5HVRXUFHV�0DQDJHPHQW�3URJUDPPH�
�
���7KH�SUREOHP�

7KHUH� LV� DQ� DEVHQFH� RI� FRPSUHKHQVLYH� OHJDO� SURWHFWLRQ� IRU� QDWXUDO�
KHULWDJH�UHVRXUFHV�RXWVLGH�WKH�3URWHFWHG�$UHDV���0XFK�RI�WKH�FRXQWU\¶V�KDELWDWV��
ZLOGOLIH� DQG� ODQGVFDSHV� DUH�EHLQJ�GHVWUR\HG�DQG�GHJUDGHG�DW� DQ�DODUPLQJ� UDWH�
GXH�WR�LQVXIILFLHQW�SURWHFWLRQ��PRQLWRULQJ�DQG�PDQDJHPHQW��
�
���'HVFULSWLRQ�RI�SUJUDPPH�

7KLV�LV�D�SURJUDPPH�WR�DGGUHVV�WKH�DGYHUVH�LPSDFWV�RI�FXUUHQW�DFWLYLWLHV�
RQ�� DQG� WR� GHYHORS� SURWHFWLRQ� PHDVXUHV� PRUH� VSHFLILF� WR� WKH� PDQDJHPHQW� RI��
QDWXUDO� KHULWDJH� UHVRXUFHV� ODUJHO\� RXWVLGH� 3URWHFWHG� $UHDV� �L�H�� QRW� XQGHU� WKH�
DXVSLFHV�RI�/DZ�������7KLV�VKRXOG�LQFOXGH�GHYHORSPHQW�RI�SODQV�DQG�OHJLVODWLRQ�
IRU�ODQGVFDSH�DQG�KDELWDW�FRQVHUYDWLRQ��DV�ZHOO�DV�LQLWLDWLYHV�IRU�WKH�FRQVHUYDWLRQ�
RI�HQGDQJHUHG�VSHFLHV��
�
���$FWLYLWLHV�

L�� ,GHQWLI\� DQG� GHYLVH� OHJDO� DQG� RWKHU� PHDVXUHV� DQG� LQLWLDWLYHV� WR� UHVSRQG� WR�
SUREOHPV� DQG� JDSV� LQ� WKH� SURWHFWLRQ� DQG� PDQDJHPHQW� RI� (J\SW¶V� QDWXUDO�
KHULWDJH�RXWVLGH�WKH�SURWHFWHG�DUHDV��

LL��(VWDEOLVK� D� 1DWXUDO� +HULWDJH� 0RQLWRULQJ� 8QLW� DW� WKH� (($$� WR� DVVHVV� DQG�
PRQLWRU� SULRULW\� ZLOGOLIH� SRSXODWLRQ� DQG� FULWLFDO� KDELWDWV�� � 7KLV� XQLW� ZRXOG�
DOVR� XQGHUWDNH� DOO� UHVHDUFK� DQG� PRQLWRULQJ� IRU� WKH� VHFWLRQ� �� VXFK� DV� WKDW�
UHODWHG�WR�3URWHFWHG�$UHD�DQG�:LOGOLIH�0DQDJHPHQW��

LLL��'HYHORS� DVVHVVPHQW� DQG� PRQLWRULQJ� SURJUDPPHV� IRU� FULWLFDO� ZLOGOLIH�
SRSXODWLRQ�DQG�KDELWDWV��

LY��3URGXFH�DQG�LPSOHPHQW�PDQDJHPHQW�SODQV��DV�ZHOO�DV�RWKHU�PHDVXUHV�IRU�WKH�
FRQVHUYDWLRQ�RI�FULWLFDO�KDELWDWV�RXWVLGH�WKH�3URWHFWHG�$UHD�QHWZRUN��

H�� 3URGXFH� DQG� LPSOHPHQW� PDQDJHPHQW� SODQV� IRU� VSHFLILFDOO\� HQGDQJHUHG�
VSHFLHV�WKDW�DUH�GHVLJQHG�WR�KDOW�DQG�UHYHUVH�WKHLU�GHFOLQH��

I�� (VWDEOLVK� FDSWLYH� EUHHGLQJ� DQG� UHLQWURGXFWLRQ� SURJUDPPHV� IRU� SULRULW\�
HQGDQJHUHG�VSHFLHV��

J�� (VWDEOLVK�RU�GHYHORS�ZLWKLQ�DQ�DFDGHPLF�RU�VFLHQWLILF�LQVWLWXWLRQ�RI�D�0LGGOH�
(DVWHUQ�� 1RUWK� $IULFDQ� 5HJLRQDO� VHHG� EDQN� RI� LQWHUQDWLRQDO� VWDQGDUGV� RI�
LQGLJHQRXV�IORUD���ERWK�IHUDO�DQG�ZLOG�VWUDLQV���DV�DQ�DOWHUQDWLYH�UHVHUYRLU�RI�
JHQHWLF�DQG�DV�D�FRQWUROOHG�DQG�UHJXODWHG�VRXUFH�IRU�FRPPHUFLDO�UHVHDUFK��



ÑÏ�
���6FDOH�RI�LPSOHPHQWDWLRQ��

7KH� SURJUDPPH� ZLOO� EH� LPSOHPHQWHG� DW� WKH� QDWLRQDO� DQG� *RYHUQRUDWH�
OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV��

7KHUH�LV�DQ�,8&1�SURMHFW�WR�DVVHVV�WKH�VWDWXV�RI�&KHHWDK�LQ�(J\SW��DV�ZHOO�
DV�D�SURSRVHG�SURMHFW�WR�FRQVHUYH�0HGLWHUUDQHDQ�VHD�WXUWOHV���)RU�WKH�WLPH�EHLQJ��
WKHUH�DUH�QR�RWKHU�VSHFLHV�FRQVHUYDWLRQ�LQLWLDWLYHV�LQ�(J\SW��
�
���0DLQ�SDUWLFLSDQWV�

(($$��0LQLVWU\�RI�$JULFXOWXUH�DJHQFLHV�
�
���5ROH�RI�WKH�(($$��

7KH�(($$�ZLOO�WDNH�D�OHDG�UROH�LQ�VRPH�FRPSRQHQWV�DQG�ZLOO�FRRUGLQDWH�
RWKHUV��
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

���1DWLRQDO�:HWODQGV�0DQDJHPHQW�3URJUDPPH�
�
���7KH�SUREOHP�

(J\SWLDQ� ZHWODQGV� DUH� DPRQJ� WKH� PRVW� LPSRUWDQW� DQG� SURGXFWLYH�
HFRV\VWHPV�LQ�WKH�FRXQWU\���7KH�1LOH�5LYHU�SURYLGHV�WKH�QDWLRQ�ZLWK�QHDUO\�DOO�RI�
LWV� ZDWHU� UHVRXUFHV�� 7KH� 1LOH� DQG� WKH� ODNHV� DOVR� SURYLGH� WKH� FRXQWU\� ZLWK� LWV�
ILVKHULHV�� DQ� LPSRUWDQW� VRXUFH� RI� SURWHLQ� DQG� OLYHOLKRRG�� ,Q� DGGLWLRQ��(J\SWLDQ�
ZHWODQG�DUH�RQH�RI�WKH�ULFKHVW�HFRV\VWHPV�LQ�WKH�FRXQWU\�LQ�ELRGLYHUVLW\�DQG�DUH�
FRQVLGHUHG� LQWHUQDWLRQDOO\� LPSRUWDQW� VWDJLQJ��ZLQWHULQJ�DQG�EUHHGLQJ�DUHDV� IRU�
ZDWHUELUGV��
�

(J\SW¶V�ZHWODQGV�DUH�VXEMHFW�WR�D�YDULHW\�RI�PDQ�PDGH�WKUHDWV�ZKLFK�DUH�
OHDGLQJ� WR� WKH� GHJUDGDWLRQ� RI� WKLV� LQYDOXDEOH� QDWLRQDO� UHVRXUFH�� 7KH� QRUWKHUQ�
ODNHV� KDYH� EHHQ� VXEVWDQWLDOO\� UHGXFHG� LQ� VL]H� DV� D� UHVXOW� RI� ODQG� UHFODPDWLRQ��
1HDUO\� DOO� ZHWODQGV� LQ� (J\SW� DUH� SROOXWHG� ZLWK� LQGXVWULDO�� GRPHVWLF� DQG�
DJULFXOWXUDO� GUDLQDJH� ZDWHU� QRW� RQO\� OHDGLQJ� WR� FKDQJHV� LQ� WKH� HFRORJ\� RI� WKH�
ODNHV�� EXW� FDXVLQJ�KHDOWK� SUREOHPV� LQ� VXUURXQGLQJ� FRPPXQLWLHV�� �2YHU� ILVKLQJ�
DQG� KXQWLQJ� LV� DOVR� SUHYDOHQW� DW� PRVW� ZHWODQGV� LQ� (J\SW��:KLOH� WKH� SUREOHPV�
IDFLQJ� (J\SWLDQ� ZHWODQGV� KDYH� UHFHLYHG� QDWLRQDO� DQG� LQWHUQDWLRQDO� DWWHQWLRQ��
LQVXIILFLHQW� DFWLRQ�KDV�EHHQ� WDNHQ�IRU� WKH�PDQDJHPHQW�DQG�SUHVHUYDWLRQ�RI� WKH�
ZHWODQGV�DQG�WKHLU�UHVRXUFHV��
�



ÑÐ�
���7KH�GHVFULSWLRQ�RI�SURJUDPPH�

7KLV�SURJUDPPH�ZLOO�VHHN�WR�HVWDEOLVK�D�QDWLRQDO�IUDPHZRUN�IRU�ZHWODQGV�
PDQDJHPHQW� DQG� GHYHORS� DQG� LPSOHPHQW� LQWHJUDWHG� PDQDJHPHQW� SODQV� IRU�
SULRULW\�ZHWODQGV�����
���$FWLYLWLHV�

L�� (VWDEOLVK�DQG�VWUHQJWKHQ�D�VSHFLDO�XQLW�DW�WKH�1DWXUH�&RQVHUYDWLRQ�6HFWLRQ�RI�
WKH� (($$� WR� GHYLVH�� FRRUGLQDWH� DQG� IROORZ�XS� RQ� ZHWODQG� PDQDJHPHQW� DV�
VSHFLILHG�XQGHU�WKH�5DPVDU�&RQYHQWLRQ��

�
LL��3URGXFH�DQG�LPSOHPHQW�D�1DWLRQDO�:HWODQG�$FWLRQ�3ODQ�WKDW�ZLOO�DGGUHVV�WKH�

QHFHVVDU\�OHJLVODWLYH�� LQVWLWXWLRQDO�DQG�SROLF\�DFWLRQV�DORQJ�ZLWK�FRRUGLQDWLRQ�
PHDVXUHV�IRU�LPSURYHG�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�RI�(J\SWLDQ�ZHWODQGV��

�
LLL��'HYLVH� DQG� LPSOHPHQW� PDQDJHPHQW� SODQV� DW� SULRULW\� ZHWODQGV� �H�J�� /DNH�

0DQ]DOOD��/DNH�%XUXOOXV��/DNH�%DUGDZLO���
�
LY��'HYHORS�D�V\VWHP�DQG�LQLWLDWLYHV�IRU�ZHWODQG�UHVHDUFK�DQG�PRQLWRULQJ��
�
H�� /DXQFK�SURMHFWV�WR�DEDWH�SROOXWLRQ�RI�(J\SWLDQ�ZHWODQGV��

�
I�� 'HYHORS� DQG� VXSSRUW� SURMHFWV� WR� LPSURYH�PDQDJHPHQW� RI� ILVKHULHV�� KXQWLQJ�

DQG�RWKHU�QDWXUDO�UHVRXUFHV�IURP�(J\SWLDQ�ZHWODQGV��
�
J��%XLOG� QDWLRQDO� FDSDFLW\� LQ� ZHWODQG� PDQDJHPHQW� WKURXJK� WUDLQLQJ�

SURJUDPPHV��ZRUNVKRSV�DQG�VHPLQDUV��
�
YLLL�/DXQFK�QDWLRQDO�SXEOLF�DZDUHQHVV�FDPSDLJQV�WR�LQFUHDVH�XQGHUVWDQGLQJ�DQG�

DSSUHFLDWLRQ� RI� (J\SWLDQ� ZHWODQGV� DQG� HQFRXUDJH� WKH� PDQDJHPHQW� DQG�
FRQVHUYDWLRQ�RI�WKLV�LPSRUWDQW�QDWLRQDO�UHVRXUFH��
�
���6FDOH�RI�LPSOHPHQWDWLRQ��

7KH� SURJUDPPH�ZLOO� EH� LPSOHPHQWHG� DW� WKH� QDWLRQDO��*RYHUQRUDWH� DQG�
ORFDO�OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV��

7KHUH� DUH� VRPH� RQ�JRLQJ� LQLWLDWLYHV� UHODWHG� WR� ZHWODQG� PDQDJHPHQW��
LQFOXGLQJ�DW�:DGL�(O�5D\DQ�DQG�/DNH�4DUXQ�LQ�(O�)D\RXP��/DNH�0DUULXW�DQG�
/DNH�1DVVHU���0RVW�RI�WKH�ZDVWH�ZDWHU�WUHDWPHQW�SURMHFWV�XQGHU�FRQVWUXFWLRQ�ZLOO�
KDYH�SRVLWLYH�FRQVHTXHQFHV�IRU�(J\SWLDQ�ZHWODQGV���7KH�5$06$5�&RQVHUYDWLRQ�
)XQG� DQG�'XWFK� JRYHUQPHQW�KDYH� VXSSRUWHG� VRPH� OLPLWHG� WUDLQLQJ� LQ�ZHWODQG�
PDQDJHPHQW��
�
���0DLQ�SDUWLFLSDQWV�



ÑÑ�
(($$�� *HQHUDO� $XWKRULW\� IRU� WKH� 'HYHORSPHQW� RI� )LVKHULHV� 5HVRXUFHV�

�*$')5��DQG�RWKHU�0LQLVWU\�RI�$JULFXOWXUH�DJHQFLHV��0LQLVWU\�RI�3XEOLF�:RUNV�
DQG�:DWHU�5HVRXUFHV��7RXULVW�'HYHORSPHQW�$XWKRULW\��7'$���*RYHUQRUDWHV�����
�

���5ROH�RI�(($$�
7KH�(($$�ZLOO�WDNH�D�OHDG�UROH�LQ�VRPH�FRPSRQHQWV�DQG�ZLOO�FRRUGLQDWH�

RWKHUV��
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

:DWHU�5HVRXUFHV��,QGXVWULDO�3ROOXWLRQ��$JULFXOWXUH��
�

����1DWLRQDO�$ULG�/DQGV�0DQDJHPHQW�3URJUDPPH�
�
���7KH�SUREOHP�

:KLOH� RYHU� ���� RI� (J\SW� LV� GHVHUW�� WKHUH� LV� OLWWOH� DZDUHQHVV� DQG�
DSSUHFLDWLRQ� RI� WKLV� LPSRUWDQW� QDWLRQDO� UHVRXUFH�� � (J\SW¶V� GHVHUWV� KDYH�
VLJQLILFDQW� UHVHUYHV� RI� RLO�� JDV�� PLQHUDOV� DQG� RWKHU� QRQ�UHQHZDEOH� QDWXUDO�
UHVRXUFHV���7KH�GHVHUWV�DUH�DOVR�ULFK�LQ�ELRGLYHUVLW\�KDUERXULQJ�UHVWULFWHG�UDQJH�
DQG�JOREDOO\� WKUHDWHQHG� VSHFLHV�� �7KLV�YDVW�ZLOGHUQHVV�DUHD�ZLWK� LWV� VSHFWDFXODU�
VFHQHU\� DQG� QXPHURXV� FXOWXUDO� KHULWDJH� VLWHV� LV� EHFRPLQJ� DQ� LQFUHDVLQJ�
LPSRUWDQW� UHVRXUFH� IRU� WRXULVP�� � 2QO\� D� VPDOO� SHUFHQWDJH� RI� WKH� SRSXODWLRQ�
UHVLGHV� LQ� WKH� GHVHUW�� EXW� WKHVH�SHRSOHV� VWLOO� GHSHQG�KHDYLO\� RQ�QDWLYH� IORUD� IRU�
JUD]LQJ� DQG� IRGGHU� IRU� GRPHVWLF� OLYHVWRFN�� IXHO�� EXLOGLQJ� PDWHULDOV�� KHUE��
UHPHGLDO�PHGLFLQHV�DQG�RWKHU�SURGXFWV��
�

0RVW�GHVHUW�UHJLRQV�LQ�(J\SW�DUH�FRPLQJ�XQGHU�WKUHDW�DV�D�UHVXOW�RI�UDSLG�
DQG� LQDSSURSULDWH� GHYHORSPHQW�� �0DQ\�DUHDV�ZLWK�KLJK�QDWXUDO�KHULWDJH�YDOXH�
DQG� LPSRUWDQFH� IRU� ELRGLYHUVLW\� DUH� EHLQJ� GHVWUR\HG� DQG� GHJUDGHG� DV� D�
FRQVHTXHQFH� RI� XQFRQWUROOHG� WRXULVP�� ODQG� UHFODPDWLRQ�� TXDUU\LQJ� DQG� VROLG�
ZDVWH�GXPSLQJ�� �2YHUJUD]LQJ�DQG�FROOHFWLRQ�RI�YHJHWDWLRQ�LV�D�SUREOHP�LQ�PRVW�
UDQJHODQGV� WKUHDWHQLQJ� WKH� OLYHOLKRRG� RI� WKH� ORFDO� SRSXODWLRQ�� � 7KLV� DQG�
LQDSSURSULDWH�ODQG�UHFODPDWLRQ�WHFKQLTXHV�LV�FDXVLQJ�GHVHUWLILFDWLRQ�LQ�VHQVLWLYH�
DUHDV��VXFK�DV�DORQJ�WKH�1RUWK�&RDVW��2YHU�KXQWLQJ�RI�ZLOGOLIH�LQ�WKH�GHVHUW�KDV�
OHG� WR� VHYHUH�GHFOLQHV� LQ�SRSXODWLRQV� RI� D�QXPEHU�RI� VSHFLHV�� SDUWLFXODUO\� ODUJH�
PDPPDOV��&XOWXUDO�KHULWDJH�VLWHV�LQ�WKH�GHVHUW�GXH�WR�WKHLU�UHPRWHQHVV�DUH�EHLQJ�
YDQGDOL]HG�DQG�GHJUDGHG��
�
���7KH�GHVFULSWLRQ�RI�SURJUDPPH�

7KLV� SURJUDPPH� ZLOO� VHHN� WR� HVWDEOLVK� D� QDWLRQDO� IUDPHZRUN� IRU� WKH�
PDQDJHPHQW�RI�DULG�ODQGV�DQG�ZLOO�GHYHORS�DQG�LPSOHPHQW�LQWHJUDWHG��
�



ÑÒ�
PDQDJHPHQW� SODQV� IRU� GHVHUW� DUHDV� ZKLFK� DUH� YDOXDEOH� UDQJHODQGV� DQG�
LPSRUWDQW�QDWXUDO�DQG�FXOWXUDO�KHULWDJH�VLWHV�����
�

���$FWLYLWLHV�
L��3URGXFH�D�1DWLRQDO�$ULG�/DQG�0DQDJHPHQW�$FWLRQ�3ODQ�WKDW�ZLOO�DGGUHVV�
WKH� QHFHVVDU\� OHJLVODWLYH�� LQVWLWXWLRQDO� DQG� SROLF\� DFWLRQV� DORQJ� ZLWK�
FRRUGLQDWLRQ� PHDVXUHV� IRU� LPSURYHG� PDQDJHPHQW� DQG� FRQVHUYDWLRQ� RI�
GHVHUW�UHJLRQV��

�
LL��'HYLVH�DQG�LPSOHPHQW�LQWHJUDWHG�PDQDJHPHQW�SODQV�IRU�GHVHUW�DUHDV�ZKLFK�

DUH� SULRULW\� UDQJHODQGV� RU� KDYH� LPSRUWDQW� QDWXUDO� DQG� FXOWXUDO� KHULWDJH�
VLWHV��

�
LLL�/DXQFK� SURMHFWV� WR� PLWLJDWH� GHJUDGDWLRQ� RI� NH\� DULG� ODQGV�H�J�� ZDVWH�

PDQDJHPHQW������
�
LY��'HYHORS� DQG� VXSSRUW� RWKHU� SURMHFWV� WR� LPSURYH� QDWXUDO� UHVRXUFH�

PDQDJHPHQW� DQG� DOOHYLDWH� SURSHUW\� LQ� GHVHUW� UHJLRQV� �H�J�� SURYLGLQJ�
DOWHUQDWLYH�IXHO�VRXUFHV���

�
Y��'HYHORS�DQG�VXSSRUW�DULG�ODQGV�UHVHDUFK�DQG�PRQLWRULQJ�SURJUDPPHV��
�
YL��%XLOG�QDWLRQDO�FDSDFLW\�LQ�DULG�ODQGV�DQG�UDQJHODQG�PDQDJHPHQW�WKURXJK�

WUDLQLQJ�SURJUDPPHV��ZRUNVKRSV�DQG�VHPLQDUV��
�
YLL�/DXQFK� QDWLRQDO� SXEOLF� DZDUHQHVV� FDPSDLJQV� WR� LQFUHDVH� XQGHUVWDQGLQJ�

DQG� DSSUHFLDWLRQ� RI� GHVHUWV� DQG� HQFRXUDJH� WKH� PDQDJHPHQW� DQG�
FRQVHUYDWLRQ�RI�WKLV�LPSRUWDQW�QDWLRQDO�UHVRXUFH��

�
���6FDOH�RI�LPSOHPHQWDWLRQ��

7KH� SURJUDPPH�ZLOO� EH� LPSOHPHQWHG� DW� WKH� QDWLRQDO��*RYHUQRUDWH� DQG�
ORFDO�OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV�

7KHUH� DUH� DQ� RQ�JRLQJ� QDWXUDO� UHVRXUFH� PDQDJHPHQW� SURMHFWV� E\� WKH�
*7=�(($$�DQG�:RUOG�%DQN�LQ�WKH�1RUWK�&RDVW�QHDU�0DUVD�0DWUXK���7KH�(8�
IRU��6RXWK�6LQDL�3URWHFWRUDWHV��SDUWLFXODUO\�6W��&DWKHULQH¶V��DOVR�DGGUHVVHV�PDQ\�
RI�WKHVH�LVVXHV����
�
���0DLQ�SDUWLFLSDQWV�

(($$��0LQLVWU\�RI�$JULFXOWXUH��*RYHUQRUDWHV�����



ÑÓ�
���5ROH�RI�(($$�

(($$�ZLOO� WDNH� WKH� OHDG� UROH� LQ� VRPH� FRPSRQHQWV� DQG� ZLOO� FRRUGLQDWH�
RWKHUV��
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

/DQG�8VH��6ROLG�:DVWH�0DQDJHPHQW��7RXULVP�DQG�&XOWXUDO�+HULWDJH������,QWHUQDWLRQDO�&RQYHQWLRQV�&RPSOLDQFH�3URJUDPPH�
�
���7KH�SUREOHP�

(J\SW�KDV�VLJQHG�D�QXPEHU�RI�LQWHUQDWLRQDO�DQG�UHJLRQDO�DJUHHPHQWV�IRU�
WKH� FRQVHUYDWLRQ� RI� QDWXUDO� KDELWDWV� DQG� VSHFLHV�� � 7R� GDWH�� WKHUH� KDV� EHHQ�
LQVXIILFLHQW�FRPSOLDQFH�RI�WKH�SURYLVLRQV�RI�WKH�FRQYHQWLRQV�LQ�(J\SW���)RU�PRVW�
DJUHHPHQWV�� WKH� FRXQWU\� KDV� \HW� WR� HVWDEOLVK� WKH� QHFHVVDU\� IUDPHZRUN� WR�
LPSOHPHQW� WKH� FRQYHQWLRQV� RQ� D� VXVWDLQDEOH�EDVLV�� � ,QVWLWXWLRQV�� OHJLVODWLRQ�DQG�
FRRUGLQDWLRQ� DQG� PDQDJHPHQW� V\VWHPV� DUH� ODFNLQJ� WR� HQDEOH� WKH� QDWLRQ� WR�
HQIRUFH�WKH�FRQYHQWLRQ��)XUWKHUPRUH��FRPSOLDQFH�KDV�EHHQ�KDPSHUHG�E\�WKH�ORZ�
DZDUHQHVV�RI�WKH�FRQYHQWLRQV�DQG�WKHLU�LPSRUWDQFH�LQ�(J\SW��
�
���3URJUDP�GHVFULSWLRQ�

(VWDEOLVK� WKH�QHFHVVDU\� LQVWLWXWLRQV�� OHJLVODWLRQ�DQG�RWKHU�PHFKDQLVPV�WR�
FRPSO\� ZLWK� (J\SW¶V� LQWHUQDWLRQDO� DQG� UHJLRQDO� REOLJDWLRQV� GLFWDWHG� E\� WKH�
FRQYHQWLRQV�WR�ZKLFK�LW�LV�VLJQDWRU\��VSHFLILFDOO\��
�x 5LR��%LRGLYHUVLW\�� x 5DPVDU��:HWODQG�SURWHFWLRQ��x &,7(6��7UDGH�LQ�ZLOGOLIH�� x 5HG�6HD��PDULQH�DQG�FRDVWDO��x %RQQ��0LJUDWRU\�VSHFLHV�� x %DUFHORQD��PDULQH�DQG�FRDVWDO��x 0DQ�LQ�WKH�%LRVSKHUH�
3URJUDPPH�

x :RUOG�+HULWDJH��QDWXUDO�DQG�
FXOWXUDO�KHULWDJH��x 6SHFLDOO\�3URWHFWHG�$UHD�

3URWRFRO�
x $IULFDQ�(XUDVLDQ�:DWHUIRZO�
$JUHHPHQW�

�
���$FWLYLWLHV�
L�� ,GHQWLI\� WKH� UHTXLUHPHQWV� WR� HQVXUH� HIIHFWLYH� FRPSOLDQFH� RI� LQWHUQDWLRQDO�

DQG�UHJLRQDO�DJUHHPHQWV�LQ�(J\SW���
�
LL��(VWDEOLVK�WKH�QHFHVVDU\�IUDPHZRUN��ZLWK�WKH�QHFHVVDU\�OHJLVODWLRQ��SROLFLHV�

DQG�RWKHU�PHFKDQLVPV��WR�FRPSO\�ZLWK�FRQYHQWLRQ�SURYLVLRQV��
�
LLL��(VWDEOLVK� RU� VWUHQJWKHQ� WKH� QHFHVVDU\� LQVWLWXWLRQV� WR� LPSOHPHQW� WKH�

FRQYHQWLRQV��
�
LY��&RQGXFW�WUDLQLQJ�WR�LPSURYH�FRQYHQWLRQ�FRPSOLDQFH��
�



ÑÔ�
Y��6XSSRUW�PRQLWRULQJ�� DVVHVVPHQW� DQG� RWKHU� LQLWLDWLYHV� DV�PDQGDWHG� XQGHU�

WKH�FRQYHQWLRQV��
�
YL��'HYHORS� DQG� LPSOHPHQW� HGXFDWLRQ� DQG� SXEOLF� DZDUHQHVV� DFWLYLWLHV� WR�

HQFRXUDJH�VXSSRUW�IRU�DQG�FRPSOLDQFH�RI�WKH�DJUHHPHQWV��
�

���6FDOH�RI�LPSOHPHQWDWLRQ��
7KH�SURJUDPPH�ZLOO�EH�SULPDULO\�LPSOHPHQWHG�DW�WKH�QDWLRQDO�OHYHOV�DQG�

DV�QHHGHG�DW�WKH��*RYHUQRUDWH�DQG��ORFDO�OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV�

7KHUH� DUH� D� IHZ� RQ�JRLQJ� LQLWLDWLYHV� WR� LPSURYH� FRQYHQWLRQ� FRPSOLDQFH��
IRU�H[DPSOH��WKH�1%8�LV�LQYROYHG�GHYHORSLQJ�D�1DWLRQDO�%LRGLYHUVLW\�6WUDWHJ\�DV�
UHTXLUHG�XQGHU�WKH�%LRGLYHUVLW\�&RQYHQWLRQ����
�
���0DLQ�SDUWLFLSDQWV��

(($$��/LQH�0LQLVWULHV�
�
���5ROH�RI�WKH�(($$�

(($$� ZLOO� KDYH� OHDG� UROH� DV� WKH� QDWLRQDO� ERG\� UHVSRQVLEOH� IRU�
LQWHUQDWLRQDO�HQYLURQPHQWDO�FRQYHQWLRQV�DFFRUGLQJ�WR�/DZ��������
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�

���(GXFDWLRQ��3XEOLF�$ZDUHQHVV�5DLVLQJ�DQG�,QYROYHPHQW�
3URJUDPPH�IRU�WKH�&RQVHUYDWLRQ�DQG�6XVWDLQDEOH�8WLOL]DWLRQ�RI�

%LRORJLFDO�'LYHUVLW\�
�
���7KH�SUREOHP�

/RZ� SXEOLF� DZDUHQHVV� DQG� DSSUHFLDWLRQ� RI� QDWXUH� KHULWDJH� LV� DQ�
XQGHUO\LQJ� IDFWRU� FRQWULEXWLQJ� WR� WKH� XQVXVWDLQDEOH� DQG� H[FHVVLYH� XVH� RI� WKHVH�
UHVRXUFHV� ERWK� E\� JRYHUQPHQW� DQG� WKH� SULYDWH� VHFWRU�� � (GXFDWLRQ� DQG�
LQIRUPDWLRQ� SURYLGHUV� KDYH� OLPLWHG� NQRZOHGJH� DERXW� (J\SW¶V� QDWXUDO� KHULWDJH�
DQG�LWV�LPSRUWDQFH���)XUWKHUPRUH��WKHUH�LV�D�ODFN�RI�KLJK�TXDOLW\�DQG�LQWHUHVWLQJ�
LQIRUPDWLRQ� DERXW� WKH� ULFK� DQG� XQLTXH� GLYHUVLW\� RI� QDWXUH� WKDW� H[LVWV� HLWKHU�
QDWLRQDOO\�RU�ORFDOO\�� �7KH�SULYDWH�VHFWRU�LV�DPRQJ�WKH�SULPDU\�XVHUV�RI�QDWXUDO�
KHULWDJH�UHVRXUFHV��EXW�XQGHUYDOXHV�DQG�RYHU�H[SORLWV�RU�LQDSSURSULDWHO\�XWLOL]HV�
WKHVH�UHVRXUFHV�ODUJHO\�DV�D�UHVXOW�RI�ODFN�RI�DZDUHQHVV��:KLOH�WKH�JRYHUQPHQW�LV�



ÑÕ�
LQFUHDVLQJO\�ORRNLQJ�WRZDUGV�EXVLQHVVHV��1*2V�DQG�ORFDO�FRPPXQLWLHV�WR�DVVLVW�LQ�
HQYLURQPHQWDO�SURWHFWLRQ�� WKHVH�ERGLHV� ODFN� VXIILFLHQW� FDSDFLW\�DQG�H[SHUWLVH� LQ�
QDWXUDO�UHVRXUFH�PDQDJHPHQW��7KHUH�LV�DOVR�LQVXIILFLHQW�SULYDWH�VHFWRU�LQLWLDWLYHV�
WR�VHUYH�DV�PRGHOV�IRU�WKH�VXVWDLQDEOH�DQG�ZLVH�XVH�RI�QDWXUDO�KHULWDJH�UHVRXUFHV�����
�

���'HVFULSWLRQ�RI�SURJUDPPH�
7KLV�SURJUDPPH�ZLOO�FRQVLVW�RI�D�QXPEHU�RI�FRPSRQHQWV��

�
&RPSRQHQW� ��� %XLOG� SXEOLF� DZDUHQHVV� FDSDELOLWLHV� ZLWKLQ� WKH� QDWXUH�
FRQVHUYDWLRQ�VHFWLRQ�RI�(($$��
�
&RPSRQHQW� ��� � ,PSURYH� WKH� TXDQWLW\� DQG� TXDOLW\� RI� LQIRUPDWLRQ� DERXW�
QDWXUDO�KHULWDJH�DQG�FDSDFLWLHV�RI�LQIRUPDWLRQ�GLVWULEXWRUV�WR�GLVVHPLQDWH�
WKLV�LQIRUPDWLRQ��
�
&RPSRQHQW� ��� ,QWHJUDWH� QDWXUDO� KHULWDJH� DQG� ELRGLYHUVLW\� FRQVHUYDWLRQ�
LQWR� WKH� QDWLRQDO� HGXFDWLRQ� FXUULFXOXP� DQG� EXLOG� HGXFDWLRQ� LQVWLWXWLRQ�
DQG�WHDFKLQJ�FDSDFLWLHV�LQ�WKLV�ILHOG��
�
&RPSRQHQW�����,QFUHDVH�DZDUHQHVV�DQG�DSSUHFLDWLRQ�LQ�WKH�EXVLQHVV��1*2�
DQG� ORFDO� FRPPXQLW\� DERXW� QDWXUDO� KHULWDJH� LVVXHV� DQG� GHYHORS� WKH�
FDSDFLWLHV� RI� WKHVH� ERGLHV� WR� VXSSRUW� LQLWLDWLYHV� IRU� WKH� VXVWDLQDEOH� DQG�
ZLVH�XVH�RI�QDWXUDO�KHULWDJH�UHVRXUFHV��
�
���$FWLYLWLHV�
&RPSRQHQW� ��� (($$� &RQVHUYDWLRQ� (GXFDWLRQ� DQG� 3XEOLF� $ZDUHQHVV�
'HSDUWPHQW�
�

L�� 'HYHORS� WKH� GHSDUWPHQW¶V� FDSDFLWLHV� WR� FUHDWH� DQG� LPSOHPHQW� FRQVHUYDWLRQ�
DQG�SXEOLF�DZDUHQHVV�SURJUDPPHV���

�
LL��3URGXFH� HGXFDWLRQ� DQG� SXEOLF� DZDUHQHVV� PDWHULDOV� IRU� WKH� GHSDUWPHQW� RQ�

QDWXUDO�KHULWDJH�LVVXHV��VXFK�DV�EURFKXUHV��SRVWHUV��DXGLR�YLVXDO�SURJUDPPHV�
DQG�LQIRUPDWLRQ�SDFNDJHV�DQG�D�QHZVOHWWHU�RU�PDJD]LQH��

�
LLL��(VWDEOLVK�D�GDWD�EDVH�DQG�QHWZRUN�WR�GLVVHPLQDWH�LQIRUPDWLRQ�WR�QDWLRQDO�DQG�

LQWHUQDWLRQDO�RUJDQL]DWLRQ��
�
LY��(VWDEOLVK�D�PRELOH�XQLW�DQG�H[KLELWV��
�
Y��'HYLVH� DQG� LPSOHPHQW� HGXFDWLRQ� SURJUDPPHV� FHQWHUHG� RQ� WKH� 1DWXUDO�

3URWHFWRUDWHV��
�



ÑÖ�
YL��'HYLVH�DQG� LPSOHPHQW�SXEOLF�DZDUHQHVV�SURJUDPPHV�RQ�ELRGLYHUVLW\� IRU� WKH�

1DWLRQDO�%LRGLYHUVLW\�8QLW��
�
YLL�'HYLVH� DQG� LPSOHPHQW� RWKHU� HGXFDWLRQ� DQG� SXEOLF� DZDUHQHVV� SURJUDPPHV�

UHODWHG�WR�NH\�QDWXUDO�KHULWDJH�UHVRXUFH�PDQDJHPHQW�LVVXHV��VXFK�DV�+XQWLQJ�
0DQDJHPHQW��,QWHUQDWLRQDO�&RQYHQWLRQV��HWF����
&RPSRQHQW� ��� �&DSDFLW\� EXLOGLQJ� SURJUDPPH� IRU� LQIRUPDWLRQ�GLVWULEXWRUV� IRU�
QDWXUDO�KHULWDJH��FRQVHUYDWLRQ��
�

L�� (VWDEOLVK�D�VHUYLFH�WR�SURYLGH�WHFKQLFDO�VXSSRUW��WUDLQLQJ�DQG�RWKHU�PDWHULDOV�
�YLGHR� ILOP�� SKRWRJUDSKV�� UHODWHG� WR� QDWXUDO� KHULWDJH� WR� LQIRUPDWLRQ�
GLVWULEXWRUV��

�
LL��3URGXFH�SULQWHG�DQG�DXGLR�YLVXDO�PDWHULDOV�DQG�LQIRUPDWLRQ�SDFNV�IRU�WKH�NH\�

LQIRUPDWLRQ�GLVWULEXWRUV�IRFXVLQJ�RQ�(J\SW¶V�QDWXUDO�KHULWDJH��
�
LLL��&RQGXFW�ZRUNVKRSV�DQG�WUDLQLQJ�ZLWK�WKH�PDLQ�GLVWULEXWRUV�RI�LQIRUPDWLRQ�LQ�

(J\SW�� H�J�� ZULWWHQ� DQG� EURDGFDVW� PHGLD�� JRYHUQPHQW� LQIRUPDWLRQ� XQLWV��
UHOLJLRXV� OHDGHUV�� HWF��� IRU� GLVVHPLQDWLRQ� RI� LQIRUPDWLRQ� UHODWLQJ� WR� QDWXUDO�
KHULWDJH�LVVXHV��

�
LY��'HYHORS�D�ZHHNO\�RU�PRQWKO\�WHOHYLVLRQ���UDGLR�VKRZV�DERXW�QDWXUDO�KHULWDJH�

LVVXHV�IRU�EURDGFDVW�QDWLRQDOO\�����
&RPSRQHQW����1DWXUDO�KHULWDJH�HGXFDWLRQ�LQ�WKH�QDWLRQDO�FXUULFXOXP�
�

L�� 'HYHORS� HGXFDWLRQ� SURJUDPPHV� DQG� PDWHULDOV� DERXW� QDWXUDO� KHULWDJH� DQG�
ELRGLYHUVLW\�FRQVHUYDWLRQ�IRU�WKH�QDWLRQDO�FXUULFXOXP��KLJKHU��VHFRQGDU\�DQG�
SULPDU\�VFKRROV���

�
LL��'HYHORS� WHDFKLQJ� PRGXOHV� DQG� WHDFKHU¶V� WUDLQLQJ� SURJUDPPHV� ZLWK� WKH�

0LQLVWU\�RI�(GXFDWLRQ��
�
LLL��3URYLGH�WUDLQLQJ��H[FKDQJH�SURJUDPPHV�DQG�JUDQWV�WR�XQLYHUVLW\�SURIHVVRUV�LQ�

DSSOLHG�ILHOGV�UHODWHG�WR�ELRGLYHUVLW\�QDWXUH�FRQVHUYDWLRQ����
�
LY��'HYHORS�RXW�UHDFK�SURJUDPPHV�IRU�VFKRROV�DQG�XQLYHUVLWLHV��VXFK�DV�ILHOG�WULSV�

DQG�PRELOH�XQLWV�WR�JHQHUDWH�DZDUHQHVV�DERXW�(J\SW¶V�QDWXUDO�KHULWDJH����
�
Y��6XSSRUW� H[LVWLQJ� DQG� QHZ� XQLYHUVLW\� ILHOG� VWDWLRQV� WR� SURYLGH� VWXGHQWV� ZLWK�

KDQGV�RQ�WUDLQLQJ�LQ�DSSOLHG�UHVHDUFK�RQ�ELRGLYHUVLW\�FRQVHUYDWLRQ��
�
YL��(VWDEOLVK� D� 1DWLRQDO� ,QVWLWXWH� IRU� 1DWXUDO� 5HVRXUFH� 0DQDJHPHQW� DW� DQ�

(J\SWLDQ� 8QLYHUVLW\� WKDW� ZRXOG� SURYLGH� XQGHUJUDGXDWH� DQG� SRVWJUDGXDWH�
WUDLQLQJ�LQ�QDWXUDO�UHVRXUFH�PDQDJHPHQW�� LQFOXGLQJ�LQ�ZLOGOLIH�PDQDJHPHQW��
SURWHFWHG�DUHD�PDQDJHPHQW��DQG�WKH�HFRORJLFDO�FRPSRQHQWV�RI�HQYLURQPHQWDO�
LPSDFW�DVVHVVPHQWV��



ÒÍ�
YLL�3URYLGH�VXSSRUW�WR�WKH�&RQVHUYDWLRQ�(GXFDWLRQ�&HQWHU�DW�WKH�*L]D�=RRORJLFDO�

*DUGHQ� DQG� WKH� 1DWXUDO� +LVWRU\�0XVHXP� IRU� &KLOGUHQ� WR� VWUHQJWKHQ� WKHLU�
DELOLWLHV� WR� FRQGXFW� HGXFDWLRQ� SURJUDPV� DERXW� ELRGLYHUVLW\� DQG� QDWXUDO�
KHULWDJH�FRQVHUYDWLRQ��

�

&RPSRQHQW�����1DWLRQDO�&DSDFLW\�%XLOGLQJ�3URJUDP�IRU�WKH�3ULYDWH�6HFWRU�
�
L�� &RQGXFW� ZRUNVKRSV� DQG� WUDLQLQJ� SURJUDPPHV� IRU� EXVLQHVV�� 1*2V� DQG�

ORFDO�FRPPXQLWLHV���
�
LL��(VWDEOLVK�H[FKDQJH�SURJUDPPHV�IRU�EXVLQHVV��1*2V�DQG�ORFDO�FRPPXQLWLHV�

WR�VHH�RWKHU�FRXQWU\¶V�H[SHULHQFHV��
LLL��'HYHORS� GHPRQVWUDWLRQ� SURMHFWV� WR� SURYLGH� EXVLQHVV�� 1*2V� DQG� ORFDO�

FRPPXQLWLHV�ZLWK�KDQGV�RQ�WUDLQLQJ�H[SHULHQFH�DQG�HVWDEOLVK�PRGHOV�LQ�WKH�
VXVWDLQDEOH�DQG�ZLVH�XVH�RI�QDWXUDO�UHVRXUFHV��

�
LY��3URYLGH�VPDOO�JUDQWV�IRU�EXVLQHVV��1*2�DQG�ORFDO�FRPPXQLW\�ZLOGOLIH�DQG�

KDELWDW� FRQVHUYDWLRQ� LQLWLDWLYHV�� LQFOXGLQJ� IRU� SURMHFWV� UHODWHG� WR� ZRPHQ�
DQG�ELRGLYHUVLW\��

�
���6FDOH�RI�LPSOHPHQWDWLRQ��

7KH�SURJUDPPH�ZLOO�EH�SULPDULO\�LPSOHPHQWHG�DW�WKH�QDWLRQDO�DQG��ORFDO�
OHYHOV��
�
���,PSOHPHQWDWLRQ�VWDWXV��

6RPH� FRPSRQHQWV� RI� WKLV� SURMHFW� DUH� RQ�JRLQJ�� 'DQLGD� KDV� DQ�
(QYLURQPHQWDO�(GXFDWLRQDO�3URJUDPPH�ZLWK� WKH�(($$��(8�LV�DOVR�VXSSRUWLQJ�
(GXFDWLRQ� DQG� 3XEOLF� $ZDUHQHVV� 3URJUDPPHV�� *()�/LIH� LV� SURYLGLQJ� VPDOO�
JUDQWV�WR�1*2V�LQ�ILHOGV�UHODWHG�WR�ELRGLYHUVLW\�DQG�UHJLRQDO�ZDWHUV������
�
���0DLQ�SDUWLFLSDQWV���

(($$�� 0LQLVWU\� RI� ,QIRUPDWLRQ�� 0LQLVWU\� RI� (GXFDWLRQ�� 0LQLVWU\� RI�
+LJKHU�(GXFDWLRQ����
�
���5ROH�RI�(($$���

7KH� (($$� ZLOO� EH� WKH� OHDGLQJ� RUJDQL]DWLRQ� LQ� WKLV� SURMHFW� DQG� ZLOO�
FRRUGLQDWH�DQG�OLDLVRQ�ZLWK�RWKHU�ERGLHV�DV�QHFHVVDU\���
�
���2YHUODSV�ZLWK�RWKHU�VHFWRUV�SURJUDPPHV�

(QYLURQPHQWDO�(GXFDWLRQ�DQG�3XEOLF�$ZDUHQHVV��
�



ÒÎ�

3$57���
�

&XUUHQW�6WDWXV�RI�,PSOHPHQWDWLRQ�RI�WKH��
�

3URYLVLRQV�RI�WKH�&RQYHQWLRQ�
�



ÒÏ�



ÒÐ�
:LWKLQ�WKH�OLPLWHG�DYDLODEOH�UHVRXUFHV��ERWK�KXPDQ�DQG�ILQDQFLDO��(J\SW�

KDV�HPEDUNHG�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�&RQYHQWLRQ�ZLWK�WKH�LQYROYHPHQW�RI�
DOO�VHFWRUV���(($$�LV�WKH�FRRUGLQDWLQJ�DJHQF\��
� %HORZ�LV�D�VXPPDU\�RI�WKH�FXUUHQW�VWDWXV�RI�LPSOHPHQWDWLRQ�RI�WKH�YDULRXV�
SURYLVLRQV�RI�WKH�&RQYHQWLRQ���
� $UWLFOH����*HQHUDO�PHDVXUHV�IRU�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�
�
%LRGLYHUVLW\�6WUDWHJ\�DQG�$FWLRQ�3ODQ��
�

x� x 3UHSDUDWLRQ�RI�D�1DWLRQDO�%LRGLYHUVLW\�6WUDWLJ\�DQG�$FWLRQ�3ODQ�
x�

x� $FFRUGLQJ�WR�$UWLFOH���RI�WKH�&RQYHQWLRQ��WKH�FRQWUDFWLQJ�SDUWLHV�DUH�UHTXLUHG�
WR� GHYHORS� QDWLRQDO� VWUDWHJLHV� DQG� DFWLRQ� SODQV� IRU� WKH� FRQVHUYDWLRQ� DQG�
VXVWDLQDEOH� XVH� RI� ELRORJLFDO� GLYHUVLW\� DQG� WR� LQWHJUDWH� WKHP� LQWR� UHOHYDQW�
VHFWRUDO�RU�FURVV�VHFWRUDO�SODQV��SURJUDPPHV�DQG�SROLFLHV���2XW�RI�D�FRQYLFWLRQ��
WKDW� WKH� SURFHVV� RI� GHYHORSLQJ� WKH� QDWLRQDO� VWUDWHJ\� DQG� DFWLRQ� SODQ� IRU�
ELRGLYHUVLW\�FRQVHUYDWLRQ�VKRXOG�EH�D�SDUWLFLSDWRU\�RQH��D�ZRUNLQJ�GUDIW�KDV�
EHHQ� SUHSDUHG� IRU� GLVFXVVLRQ� LQ� WKH� ILUVW� QDWLRQDO� FRQIHUHQFH� KHOG� IRU� WKLV�
SXUSRVH�LQ�-DQXDU\�������LQ�&DLUR�DQG�DWWHQGHG�E\�DERXW����QDWLRQDO�H[SHUWV�
UHSUHVHQWLQJ� XQLYHUVLWLHV�� UHVHDUFK� FHQWUHV�� PLQLVWULHV� DQG� 1*2¶V� �� 7KH�
RXWFRPH� RI� WKLV� FRQIHUHQFH� ZDV� WDNHQ� IRU� IXUWKHU� GLVFXVVLRQ� LQ� ��� RQH�GD\�
ZRUNVKRSV� KRVWHG� LQ� GLIIHUHQW� SDUWV� RI� WKH� FRXQWU\� DQG� DWWHQGHG� E\�
UHSUHVHQWDWLYHV�RI�DOO�VHFWRUV�RI�ORFDO�VRFLHW\�LQFOXGLQJ�LQWHUHVWHG�LQGLYLGXDOV���
6XFK�H[WHQVLYH�GLVFXVVLRQV�SURYHG�QRW�RQO\� LQIRUPDWLYH�DQG�LOOXPLQDWLQJ�EXW�
DOVR�KLJKO\�UHIOHFWLYH�RI�WKH�SUREOHPV��LGHDV�DQG�QHHGV�RI�ORFDO�FRPPXQLWLHV�LQ�
DOO� UHJLRQV� RI�(J\SW� �� ,Q� WKLV�ZD\�� WKH�(($$�KDV�HQVXUHG�WKDW�DOO� VHFWRUV�RI�
VRFLHW\�VKRXOG�DGRSW�WKH�QDWLRQDO�VWUDWHJ\�DQG�DFWLRQ�SODQ�DQG�SDUWLFLSDWH�LQ�
WKHLU�LPSOHPHQWDWLRQ��$�QDWLRQDO�FRQIHUHQFH�ZDV�KHOG�RQ���WK�1RYHPEHU�������
IRU� WKH� IRUPDO� DGRSWLRQ� RI� WKH� VWUDWHJ\� ZKLFK� ZDV� DWWHQGHG� E\� FRQFHUQHG�
PLQLVWHUV�� JRYHUQRUV� DQG� RWKHU� RIILFLDOV� RI� ORFDO� DGPLQLVWUDWLRQ��
UHSUHVHQWDWLYHV� RI� WKH� SULYDWH� VHFWRU� DQG� 1*2¶V� �� 7KH� ILUVW� GUDIW� RI� WKH�
VWUDWHJ\�LV�DYDLODEOH���
� x 3UHSDUDWLRQ�RI�D�1DWLRQDO�%LRVDIHW\�IUDPHZRUN�

(J\SW�LV�FXUUHQWO\�LPSOHPHQWLQJ�SURJUDPPHV�UHODWHG�WR�FRQVHUYDWLRQ�DQG�
VXVWDLQDEOH� XVH� RI� WHUUHVWULDO� DQG� DTXDWLF� HFRV\VWHPV� DQG� HQGDQJHUHG� VSHFLHV�
LQFOXGLQJ�WKH��HVWDEOLVKPHQW��RI�WKH��$JULFXOWXUDO�*HQHWLF��(QJLQHHULQJ��,QVWLWXWH�
� 0LQLVWU\��RI��$JULFXOWXUH��DQG��ODQG��5HFODPDWLRQ�����WKH��%LRWHFKQRORJ\��&HQWUH�
� &DLUR�8QLYHUVLW\���DQG�WKH�GHYHORSPHQW�RI�GLVHDVH�UHVLVWDQW�DQG�VWUHVV�WROHUDQW�
FURS�YDULHWLHV�IRU�UHOHDVH�DQG�DSSOLFDWLRQ���,W�LV�DOVR�UHFRJQL]HG�WKDW�VRPH��/LYLQJ�
0RGLILHG�2UJDQLVPV��/02V�DUH�QRZ�WUDGHG�LQWHUQDWLRQDOO\�DV�FRPPRGLWLHV�DQG�
WKHLU� WUDQVERXQGDU\�PRYHPHQW� LQWR� DQG� RXW� RI� (J\SW� LV� LQHYLWDEOH� ��+RZHYHU��
ZKLOH� SRWHQWLDO� EHQHILWV� RI� WKHVH� GHYHORSPHQWV� DUH�ZHOO� UHFRJQL]HG�� WKH� UHODWLYH�
OLPLWHG�H[SHULHQFH�ZLWK�VXFK�RUJDQLVPV�UHTXLUHV�WKDW� WKH\�VKRXOG�EH�GHYHORSHG�
DQG�DSSOLHG�LQ�D�SUHFDXWLRQDU\�DQG�MXGLFLRXV�PDQQHU���



ÒÑ�
(J\SW�LV�GHYHORSLQJ�D�GHWDLOHG�ZRUNSODQ�WLPHWDEOH���PRELOL]LQJ�H[SHUWLVH��

GHYHORSLQJ�FRPPRQ�XQGHUVWDQGLQJ�RQ�ZKDW�LV�QHHGHG�WR�VXSSRUW�WKH�SUHSDUDWLRQ�
RI� D� 1DWLRQDO� %LRVDIHW\� )UDPHZRUN� �� ,W� QHHGV� WR� FDUU\� RXW� VWRFN�WDNLQJ� DQG�
DVVHVVPHQW� RI� WKH� VWDWH� RI� SOD\� LQ� WKH� FRXQWU\� RQ�PDWWHUV� UHODWHG� WR� ELRVDIHW\�
WKURXJK�D�QXPEHU�RI�VXUYH\V���7KHVH�LQFOXGH�D�VXUYH\�RI�H[LVWLQJ�ELRWHFKQRORJLHV�
DQG� VWDWXV� RI� VDIHW\� LQ� ELRWHFKQRORJ\� DSSOLFDWLRQ� LQFOXGLQJ� UHYLHZ� DQG�
DVVHVVPHQW� RI� H[LVWLQJ� ELRVDIHW\� OHJLVODWLRQ� DQG� JXLGHOLQHV�� VHFWRUDO� PDQXDOV��
LQVWLWXWLRQDO�PHFKDQLVPV�DQG�DGPLQLVWUDWLYH�PHDVXUHV���7KH�VXUYH\V�LQFOXGH�DOVR�
H[LVWLQJ�QDWLRQDO��ELODWHUDO�DQG�PXOWLODWHUDO�FRRSHUDWLYH�SURJUDPPHV�LQ�5;'�DQG�
DSSOLFDWLRQ� RI� ELRWHFKQRORJ\� �� ([LVWLQJ� PHFKDQLVPV� IRU� KDUPRQL]DWLRQ� RI� ULVN�
DVVHVVPHQW�ULVN� PDQDJHPHQW�� PXWXDO� DFFHSWDQFH� RI� GDWD� DQG� GDWD� YDOLGDWLRQ�
PXVW� EH� VXUYH\HG� �� 6XUYH\� RI� H[WHQW� DQG� LPSDFW� RI� UHOHDVH� RI� /02V� DQG�
FRPPHUFLDO�SURGXFWV�LV�DOVR�UHTXLUHG����

�$UWLFOH����,GHQWLILFDWLRQ�DQG�PRQLWRULQJ�RI�ELRGLYHUVLW\�
� x 7KH�GRFXPHQWDWLRQ� DQG�PRQLWRULQJ� RI� QDWXUDO�� WKUHDWHQHG� HFRV\VWHPV�
DQG�KDELWDWV�DV�ZHOO�DV�RI�VSHFLHV�DQG�SRSXODWLRQV���� ���L��H����+DELWDW�'LYHUVLW\���
(J\SW�� 7KH�(J\SWLDQ� 3ODQW�5HG�'DWD�%RRN�� YRO�� ,� 7UHHV� DQG�6KUXEV�� DQG�7KH�
3ODQW�5HG�'DWD�%RRN�RI�(J\SW�����ZRRG\�SHUHQQLDOV�����LV�EHLQJ�FDUULHG�RXW�RQ�WKH�
FHQWUDO� JRYHUQPHQWDO� OHYHO� XVLQJ� VWDQGDUG� PHWKRGRORJ\�� ZLWK� D� FHQWUDO�
FRRUGLQDWLRQ� LQ� WKH�(($$��1DWLRQDO�VXUYH\V�XQGHUWDNHQ�ZLWKLQ� WKH� IUDPHZRUN�
RI�D�1DWLRQDO�%LRGLYHUVLW\�6WXG\�VXSSRUWHG�E\�81(3�DUH�EHLQJ�VXSSOHPHQWHG�E\�
UHJLRQDO� PDSSLQJ� DW� WKH� JRYHUQRUDWH� OHYHO� �� 'UDIWLQJ� WKH� JXLGHOLQHV� IRU� WKLV�
SURFHVV��DQG�FRQGXFWLQJ��IXUWKHU��WKH��VXUYH\V��ZLOO�EH�GRQH�E\�VFLHQWLILF�VRFLHWLHV�
� 8QLYHUVLWLHV��1DWLRQDO�5HVHDUFK�&HQWHUV��5HVHDUFK�,QVWLWXWHV�� WR�QDPH�D�IHZ����
DV�ZHOO�DV�WKH�FRRSHUDWLRQ�RI�RWKHU�SXEOLF�DQG�SULYDWH�UHVHDUFK�LQVWLWXWLRQV���L�H���
(QWRPRORJLFDO�6RFLHW\��=RRORJLFDO�6RFLHW\��=RRORJLFDO�DQG�%RWDQLFDO�*DUGHQV�����
7KH�FROOHFWHG�GDWD�DUH�EHLQJ�PDQDJHG�LQ�D�IRUP�WKDW�LV�DFFHVVLEOH�WR�WKH�QDWLRQDO�
ELRGLYHUVLW\� GDWD� EDVH� DQG� LWV� QHWZRUN� HVWDEOLVKHG� ZLWK� 81(3�*()� VXSSRUW��
7KHVH� GDWD� DUH� WR� EH� XSGDWHG� DW� UHJXODU� LQWHUYDOV� DFFRUGLQJ� WR� WKH� UHVSHFWLYH�
GLDJQRVWLF�DQG�PRQLWRULQJ�DFWLYLWLHV���
� x $ VHULHV�RQ�IORUD�DQG�IDXQD�RI�(J\SW�ZLOO�EH�SXEOLVKHG��
� x 6HYHUDO� GHVHUW� VXUYH\V� LQ� (J\SW� KDYH� EHHQ� FDUULHG� RXW� E\� GLIIHUHQW�
LQVWLWXWLRQV�LQ����JRYHUQRUDWHV���7KHVH�PDSSLQJ�HIIRUWV�VKRXOG�EH�FRQVROLGDWHG���
$Q\� UHFRUGV� RI� FKDQJHV� LQ� WKH� VSHFLHV� FRPSRVLWLRQ� RI� GHVHUW� ELRWD� ZLOO� EH�
FRQWLQXRXVO\�XSGDWHG���
� x )HZ� RUFKDUG� DUHDV� KDYH� RQO\� EHHQ�PDSSHG� LQ� VRPH� JRYHUQRUDWHV� ��$�
QDWLRQZLGH� VXUYH\� XQGHU� WKH� SDUWLFLSDWLRQ� RI�0LQLVWU\� RI� $JULFXOWXUH�� 1DWXUH�
&RQVHUYDWLRQ� 'HSDUWPHQW� DQG� WKH� SULYDWH� VHFWRU� �� (PSKDVLV� ZLOO� EH� JLYHQ� RQ�
HVWDEOLVKLQJ�D�FHQWUDO�QDWLRQZLGH�FDWDORJXH�RI�YDULHWLHV�DQG�UDFHV�RI�IUXLWV�ZKLFK�
ZLOO�VHUYH�WR�FRRUGLQDWH�RQJRLQJ�DFWLYLWLHV�LQ�WKLV�VHFWRU���7KH�SODQ�LV�WR�HVWDEOLVK�D�
GDWD�EDQN�DW�WKH�+RUWLFXOWXUH�5HVHDUFK�,QVWLWXWH��0LQLVWU\�RI�$JULFXOWXUH���



ÒÒ�
x ,Q� WKH�DQLPDO� VHFWRU�� D�QDWLRQZLGH�GDWD�EDQN� IRU� WKUHDWHQHG�GRPHVWLF�

DQLPDO�UDFHV��YDULHWLHV�DQG�EUHHGV�ZRXOG�KHOS�WKH�VXUYLYDO�RI�DQ�LQFUHDVLQJ�WKUHDW�
WR�ORFDO�EUHHGV�DQG�WR�LQLWLDWH�SURWHFWLQJ�PHDVXUHV���
� x 7KH�KXQWLQJ�PDQDJHPHQW�VHFWRU�UHFRPPHQGV�SROLFLHV��SURJUDPPHV�DQG�
SURMHFWV�WR�EXLOG�WKH�QDWLRQ¶V�FDSDFLWLHV�DQG�FDSDELOLWLHV���8UJHQW�DFWLRQ�LV�QHHGHG�
WR� UHJXODWH� KXQWLQJ� DQG� RWKHU� IRUPV� RI�ZLOGOLIH� XWLOL]DWLRQ� RFFXUULQJ� LQ�(J\SW��
7KH� (($$�� DV� WKH� ERG\� UHVSRQVLEOH� IRU� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW��
HQWUXVWHG� ZLWK� RYHUVHHLQJ� WKH� FRPSOLDQFH� RI� ODZ� ������� DQG� LQWHUQDWLRQDO�
HQYLURQPHQWDO�FRQYHQWLRQV�� VKRXOG� WDNH�D� OHDGLQJ�UROH� LQ�PDQDJLQJ�KXQWLQJ��DV�
ZHOO� DV� DGRSW� RWKHU� VWHSV� WR� LPSURYH� WKH� XWLOL]DWLRQ� RI� ZLOGOLIH� UHVRXUFHV� LQ��
(J\SW��
� x %LRGLYHUVLW\� LQ� DTXDWLF� HFRV\VWHPV� UHTXLUHV� VXUYH\LQJ� DQG� FODVVLI\LQJ�
WKH�FRQGLWLRQ�RI� WKH�YDULRXV�ZDWHU�ERGLHV���5LYHU�1LOH�� LQODQG�ODNHV�DQG�FRDVWDO�
SODLQV��� 6XLWDEOH� DSSURDFKHV� LQFOXGH� HFRORJLFDO� LQWHJULW\�� JHRPRUSKRORJLFDO��
K\GURELRORJLFDO��K\GURORJLFDO��ELRFRHQRWLF�DQG�ILVK�VXUYH\V��
�

$UWLFOH�����,Q��VLWX�FRQVHUYDWLRQ�
� x 7KH�UHVSRQVLELOLW\� WR�HVWDEOLVK�D� V\VWHP�RI�SURWHFWHG�DUHDV� RU� RI�DUHDV�
FDOOLQJ� IRU� VSHFLDO� PHDVXUHV� WR� FRQVHUYH� ELRGLYHUVLW\� OLHV� ZLWK� WKH� (($$� ��
3URWHFWHG�DUHDV� DUH�EHLQJ� LQFUHDVHG�DV�QHHGHG�EDVHG�RQ�D�V\VWHPDWLF�VXUYH\�RI�
(J\SW¶V�ELRGLYHUVLW\��
� x7KH� QDWLRQDO� SURJUDPPH� HPEUDFHV� WKH� ORQJ�WHUP� REMHFWLYHV� RI�
GHYHORSPHQW� RI� WKH� SUHVHQW� ��� SURWHFWHG� DUHDV� �� UHVHUYHV� DQG� VXUYH\V� IRU�
LGHQWLI\LQJ�QHZ�VLWHV�DQG�H[SDQGLQJ�VRPH�RI�WKH�H[LVWLQJ�UHVHUYHV��3ULRULWL]DWLRQ�
QHHGV�WR�VHOHFW�VKRUW�WHUP�WDUJHWV��7KLV�LV�VHW�RQ�JURXQG�RI�������UHSUHVHQWDWLRQ�RI�
SULQFLSDO� HFRORJLFDO� VHWXS�� DQG� ���� UHTXLUHPHQWV� WR� ³VDYH´� DUHDV� RI� VSHFLDO�
LQWHUHVW�DQG�DUHDV�XQGHU�WKUHDW��
� x$PRQJ�WKH�SUHVHQW����UHVHUYHV�WKHUH�DUH���WKDW�DUH���PDQDJHG�DV�QDWXUH�
UHVHUYHV�DQG�QHHG�WR�EH�VXVWDLQHG��WKH�WKUHH�UHVHUYHV�RI�WKH�*XOI�RI�$TDED���ZLWK�
PDQDJHPHQW�SODQ�DW�DGYDQFHG�VWDJH�RI�GHYHORSPHQW��6W��.DWKHULQH��6RXWK�6LQDL���
RU�ZLWK�PDQDJHPHQW�SODQ�DW�LQLWLDO�VWDJH�RI�GHYHORSPHQW��:DGL�5D\DQ��)DL\XP�
*RYHUQRUDWH��� WZR�ELRVSKHUH� �81(6&2��UHVHUYHV� �2PD\HG�0HGLWHUUDQHDQ�DQG�
:DGL�$OODTL���6RXWKHDVW�1XELD��DUH�PDQDJHG�DV�VLWHV�RI�HFRORJLFDO�UHVHDUFK�DQG�
PRQLWRULQJ�E\�WHDPV�RI�DVVRFLDWHG�XQLYHUVLWLHV��
� x7KH� UHPDLQLQJ� ��� VLWHV�� WKRXJK� KDYH�PLQLPDO� LQIUDVWUXFWXUH� DQG� VWDII��
UHTXLUH� GHYHORSPHQW� DQG� VXEVHTXHQW� LPSOHPHQWDWLRQ� RI� PDQDJHPHQW� SODQV��
UHFUXLWPHQW�DQG�WUDLQLQJ�RI�VWDII��3ULRULW\��WDUJHW�IRU�WKH�QH[W�ILYH�\HDUV��ZLOO�EH�
JLYHQ�WR�WZR�DUHDV��
�
L�� 7KH�ZHWODQG�VLWHV�RI�$VKWRRP�(O�*DPHHO��/DNH�0DQ]DOD��DQG�=DUDQHHN���

/DNH� %DUGZHHO� �1RUWK� 6LQDL�� �� 7KHVH� ZHWODQG� VLWHV� RI� LQWHUQDWLRQDO�



ÒÓ�
LPSRUWDQFH�DUH�XQGHU�HVFDODWLQJ�VWUHVV���H[WHQVLYH�GHYHORSPHQW�RI�QDWXUDO�
JDV� IDFLOLWLHV� QHDU� $VKWRRP� (O�*DPHHO� VLWH� DQG� H[WHQVLYH� LUULJDWLRQ�
GUDLQDJH� VFKHPHV� RI� WKH� 6DODDP� &DQDO� ����� ���� DFUHV� RI� ODQG� WR� EH�
UHFODLPHG��LQ�1RUWK�6LQDL��

�
E��7KH� (OED� 3URWHFWRUDWH� LV� DQ� H[WHQVLYH� DQG� FRPSOH[� DUHD� WKDW� PD\�

HYHQWXDOO\�FRPSULVH�D�QXPEHU�RI�V\VWHPV��� WKH�PDQJURYHV�RI�WKH�5HG�6HD�
OLWWRUDO�� WKH�5HG�6HD���� LVODQGV� �ZLWKLQ� WKH�((=�RI�(J\SW���DQG�WKH�*HEHO�
(OED� PRXQWDLQ� DUHD�� 7KH� ILUVW� WZR� DUH� RI� VFLHQWLILF� DQG� ELRJHRJUDSKLFDO�
LQWHUHVW� DQG� DUH� XQGHU� WKH� LQWHQVH� WKUHDW� RI� WRXULVP� GHYHORSPHQW�� 7KH�
*HEHO� (OED� LV� RQH� RI� WKH� ULFKHVW� VLWHV� RI� QDWXUDO� ELRGLYHUVLW\� LQ�(J\SW�� LW�
UHSUHVHQWV� WKH� YHU\� VSHFLDO� HFRORJLFDO� VHW�XS� RI� FRDVWDO� PLVW� RDVHV� DQG� LV�
ELRJHRJUDSKLFDOO\�WKH�QRUWKHVW�RXWPRVW�RI�WKH�(WKLRSLDQ�KLJKODQG�ELRWD��

� x:LWKLQ� WKH� SURSRVHG� VLWHV� WR� EH� VXUYH\HG� DQG� HYHQWXDOO\� PDQDJHG� DV�
QDWXUH� UHVHUYHV�� SULRULW\� ZLOO� EH� DVVLJQHG� WR� ���� WKH� ZHWODQG� VLWHV� RI� /DNH�
%XUXOOXV�� WKH�4DWWDUD�6LZD�GLVWULFW�RI�WKH�QRUWKHUQ�:HVWHUQ�'HVHUW�DQG�WKH�(O�
*HOI�(O�.HELU���*HEHO�2ZHLQDW�GLVWULFW�RI�WKH�VRXWKHUQ�:HVWHUQ�'HVHUW��
� x7KH�H[LVWLQJ����SURWHFWHG�DUHDV�FRYHU�������RI�(J\SW�WRWDO�DUHDV��)XWXUH�
QDWXUH�UHVHUYHV�ZHUH�LGHQWLILHG�WR�LQFUHDVH�WKH�DUHD�WR������E\��������
� x*XLGHOLQHV�IRU�WKH�VHOHFWLRQ��HVWDEOLVKPHQW�DQG�PDQDJHPHQW�RI�SURWHFWHG�
DUHDV�RU�RI�DUHDV�FDOOLQJ�IRU�VSHFLDO�PHDVXUHV�WR�FRQVHUYH�ELRGLYHUVLW\�QHHG�WR�EH�
EDVHG� RQ� D� V\VWHPDWLF� VXUYH\� RI� ELRGLYHUVLW\� RI� (J\SW�� 7KLV� ZLOO� UHTXLUH� D�
FRRSHUDWLYH�HIIRUW�EHWZHHQ�(($$��*RYHUQRUDWHV��0LQLVWU\�RI�$JULFXOWXUH�DV�ZHOO�
DV� 8QLYHUVLWLHV� �� &RQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� WKH� SULQFLSOHV� RXWOLQHG� LQ�
(J\SW�&RXQWU\�6WXG\�DQG�(J\SW�ELRGLYHUVLW\�GDWD�PDQDJHPHQW�SODQ�ZKLFK�WRRN�
SODFH�LQ�FROODERUDWLRQ�ZLWK�81(3��
� x &RRSHUDWLRQ�LV�DOVR�FDOOHG�IRU�EHWZHHQ�(($$�DQG�HQYLURQPHQWDO�RIILFHV�
LQ� JRYHUQRUDWHV� WR� ZRUN� WRJHWKHU� ZLWK� DIIHFWHG� RZQHUV�� 7KLV� LV� LPSRUWDQW� IRU�
PDQDJHPHQW�ELRORJLFDO�UHVRXUFHV�WKDW�DUH�QHFHVVDU\�IRU�FRQVHUYLQJ�ELRGLYHUVLW\�
ERWK� ZLWKLQ� DQG� RXWVLGH� WKH� SURWHFWHG� DUHDV�� IRU� SURPRWLQJ� WKH� SURWHFWLRQ� RI�
HFRV\VWHPV� DQG� QDWXUDO� KDELWDWV�� DV� ZHOO� DV� IRU� NHHSLQJ� YLDEOH� SRSXODWLRQV� RI�
VSHFLHV�LQ�WKHLU�QDWXUDO�VXUURXQGLQJV��
� x 7KH�UHVWRUDWLRQ�RI� LPSDFWHG�HFRV\VWHPV�DV�ZHOO�DV� WKH�UHJHQHUDWLRQ�RU�
UHLQWURGXFWLRQ�RI�SRSXODWLRQV�RI�HQGDQJHUHG�VSHFLHV�PXVW�RFFXU�ZLWK�VXSSRUW�RI�
QDWXUH� FRQVHUYDWLRQ� H[SHUWV�� $OLHQ� VSHFLHV� WKDW� SUHVHQW� D� SRWHQWLDO� WKUHDW� WR�
HFRV\VWHPV�� KDELWDWV�� RU� VSHFLHV� FDQ� EH� FRQWUROOHG� E\� VXEVWDQWLYH� ODZV� �� H�J���
ILVKHU\�ODZV��QDWXUH�FRQVHUYDWLRQ�ODZV����1DWXUH�FRQVHUYDWLRQ�DJHQFLHV�DQG�XVHU�
JURXSV�PXVW�ZRUN�WRJHWKHU�WR�HUDGLFDWH�DOLHQ�VSHFLHV���$�IDPRXV�H[DPSOH�LV�WKH�
GHWULPHQWDO� HIIHFW� RI� WKH� LQWURGXFWLRQ� RI� WKH� ZDWHU� K\DFLQWK� �� (LFKKRUQLD
FUDVVLSHV � RQ�OLIH�LQ�WKH�5LYHU�1LOH��$�PRUH�UHFHQW�H[DPSOH�LV�WKH�LQWURGXFWLRQ�RI�
WKH�ZDWHU�IHUQ�$]ROOD ILOLFXORLGHV WR�EH�XVHG�DV�D�ELRORJLFDO�IHUWLOL]HU�LQ�ULFH�ILHOGV�
EXW�LW�LQDGYHUWHQWO\�HVFDSHG�LQWR�ZDWHU�FRXUVHV�ZKHUH�LW�VHHPV�WR�EH�ZLSLQJ�RXW�D�
QXPEHU� RI� RWKHU� QDWLYH� K\GURSK\WHV�� 6LPLODUO\�� WKH� LQWURGXFWLRQ� RI� DQ� H[RWLF�



ÒÔ�
VSHFLHV�RI�IUHVKZDWHU�FUDEV�ZDV�LQWURGXFHG�LQ�DTXDFXOWXUH�EDVLQV�EXW�LW�IRXQG�LWV�
ZD\�LQWR�PDMRU�ZDWHU�FKDQQHOV�ZKHUH�LW�EHFDPH�D�VHULRXV�SHVW�WR�FRPPHUFLDO�ILVK�
DQG�WR�ELRGLYHUVLW\�LQ�JHQHUDO��
� x*RYHUQPHQWDO� ODZV� DUH� EHLQJ� DPHQGHG� WR� FRYHU� DW� OHDVW� WKRVH� VSHFLHV�
SURWHFWHG�XQGHU�LQWHUQDWLRQDO�FRQVHUYDWLRQ���L�H���5DPVDU��%RQ��&,7(6����
� x )DUPODQG� ELRGLYHUVLW\� PXVW� EH� FRQVHUYHG� XVLQJ� FXOWXUDO� ODQGVFDSH�
PDQDJHPHQW� DQG� DJULFXOWXUDO� PHDVXUHV�� 3ULYDWH� SURJUDPPHV� DQG� SURMHFWV�
GHVLJQHG� WR� SURPRWH� ELRGLYHUVLW\� LQ� JRYHUQRUDWHV� �� PXQLFLSDO� OHYHOV� �� WR� EH�
LQWHJUDWHG�LQWR�D�FRPPRQ�VWUDWHJ\�LQ�RUGHU�WR�RSWLPL]H�WKHLU�HIIHFWLYHQHVV��
� x8VH�RI�SHVWLFLGH�LQ�(J\SW�KDV�EHHQ�GUDPDWLFDOO\�UHGXFHG�EXW�GLUHFW�HIIHFW�
RI�IHUWLOL]HUV�DQG�SHVWLFLGHV�RQ�ELRGLYHUVLW\��DURXQG�ULYHUV��ODNHV�DQG�LQ�UHIXJHV��
EXIIHU�GLVWDQFHV�VWLOO�WR�EH�GHVLJQDWHG�E\�ODZ��
� x ,Q�WKH�DQLPDO�VHFWRU���HIIRUWV�PXVW�EH�WDNHQ�IRU�WKH�LQ�VLWX�FRQVHUYDWLRQ�
RI�ZLOGOLIH��E\�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�ODQG�5HFODPDWLRQ��(IIRUWV�PXVW�EH�
WDNHQ�WR�HQDEOH�IXWXUH�FRRSHUDWLRQ�ZLWK�1*2¶V��6KDUNLD�JRYHUQRUDWH�KDV�PDGH�
YDOXDEOH�FRQWULEXWLRQV� LQ� WKH� LQ�VLWX� FRQVHUYDWLRQ�RI� WKH�$UDELDQ�KRUVH� �� ,Q� WKH�
EHH� VHFWRU�� WKH� WKUHDW� WR� RQH� ORFDO� (J\SWLDQ� UDFH� KDV� EHHQ� FRQVLGHUHG� DV�
WKUHDWHQHG��D�SURSRVHG�SODQ�WR�LVRODWH�WKLV�UDFH�DQG�WR�SODFH�LW�XQGHU�WKH�DXVSLFHV�
RI�DQ�H[SHUW�ZRUNLQJ�JURXS�LQ�WKH�0LQLVWU\�RI�$JULFXOWXUH��
� x 7KH� SULYDWH� VHFWRU� FDQ� FRQWULEXWH� WR� WKH� LQ�VLWX� FRQVHUYDWLRQ� RI�
ELRGLYHUVLW\�� L�H�� HVWDEOLVKLQJ� DQG� PDLQWDLQLQJ� ZHWODQGV� DQG� QHDU�QDWXUDO�
JDUGHQV��
� x (J\SW� LV� LQ� WKH� SURFHVV� RI� HVWDEOLVKLQJ� DQG� PDLQWDLQLQJ� PHDQV� WR�
UHJXODWH��PDQDJH�RU�FRQWURO�WKH�ULVNV�DVVRFLDWHG�ZLWK�WKH�XVH�DQG�UHOHDVH�RI�OLYLQJ�
PRGLILHG� RUJDQLVPV� �/02V�� UHVXOWLQJ� IURP� ELRWHFKQRORJ\� ZKLFK� DUH� OLNHO\� WR�
KDYH� DGYHUVH� HQYLURQPHQWDO� LPSDFWV� WKDW� FRXOG� DIIHFW� WKH� FRQVHUYDWLRQ� DQG�
VXVWDLQDEOH� XVH� RI� ELRORJLFDO� GLYHUVLW\�� WDNLQJ� DOVR� LQWR� DFFRXQW� WKH� ULVNV� WR�
KXPDQ�KHDOWK���$UW�����J�����7KLV�ZLOO�EH�DFKLHYHG�WKURXJKRXW�D�QDWLRQDO�ELRVDIHW\�
IUDPHZRUN� XVLQJ� WKH� 81(3� ,QWHUQDWLRQDO� 7HFKQLFDO� *XLGHOLQHV� IRU� VDIHW\� LQ�
%LRWHFKQRORJ\��
� $UWLFOH�����([�VLWX�FRQVHUYDWLRQ�
� x 7KUHDWHQHG� VSHFLHV� ZRXOG� EHQHILW� IURP� FRQGHQVHG� HIIRUWV� DW� H[�VLWX�
FRQVHUYDWLRQ� LQ�ERWDQLFDO�DQG�RUQDPHQWDO�JDUGHQV�� ]RRV�DV�ZHOO�DV�JHQH�EDQNV��
DQG� GHVHUYHV� PRUH� FRQVLGHUDWLRQ� �� 7KH� VWUHQJWKHQLQJ� DQG� FRRUGLQDWLQJ� RI�
H[LVWLQJ�JHQH�EDQNV�IRU�FURS�JHQHWLF�UHVRXUFHV�LV�D�PDMRU�SUREOHP��7KH�UHQHZDO�
RI�JHQHWLF�PDWHULDO�� LQ�VPDOO�DYDLODEOH�XQLWV� LQ�WKH�FRXQWU\��HVSHFLDOO\� LQ�FDVH�RI�
HQGDQJHUHG� ZLOG� VSHFLHV� LV� D�PDMRU� WDVN��([�VLWX� FRQVHUYDWLRQ� HIIRUWV�PXVW� EH�
MRLQHG� ZLWK� QHZ� GDWD� RQ� JHUPLQDWLRQ�� VWRUDJH� FRQGLWLRQV�� DQG� QHFHVVDU\�
UHSOHQLVKPHQW�F\FOHV�RI�JHQH�EDQN�PDWHULDO��
�



ÒÕ�
x /LWWOH� DWWHQWLRQ� LV� JLYHQ� WR� VRPH� IRUPV� OLNH� YHJHWDEOH� FURS� DQG� IUXLW�

YDULHWLHV����L�H���FXFXUELWV � ZKHUH�PDMRU�JDSV�LQ�RXU�WD[RQRPLF�NQRZOHGJH�H[LVW���
� x &RQVHUYLQJ� ROG� YDULHWLHV� DQG� VWUDLQV� LQ� SXEOLF� IDFLOLWLHV�� XQLYHUVLW\�
IDUPV�� JDUGHQV�� DQG� RQ� SULYDWHO\� RZQHG� ODQG� QHHGV� WR� EH� DFFRPSDQLHG� E\� D�
QDWLRQZLGH� HIIRUW� WR� JDWKHU� DQG� GRFXPHQW� WKLV� LQIRUPDWLRQ� LQ� D� GDWD� EDQN� RQ�
YDULHWLHV��
� x /LNHZLVH�� DWWHQWLRQ� PXVW� EH� JLYHQ� WR� WKH� FRQVHUYDWLRQ� RI� VSHUPV� DQG�
HPEU\RV� RI� KRUVHV��GRQNH\V�� VKHHS�� JRDWV�� FDPHOV�� FRZV�� EXIIDORHV�� SRXOWU\�DQG�
ILVKHV��
� x /LWWOH� KDV� EHHQ� GRQH� WR� SUHVHUYH� FROOHFWLRQV� RI� PLFURELDO� VWUDLQV� LQ�
(J\SW�� ,QFUHDVHG� QDWLRQDO� DQG� LQWHUQDWLRQDO� FRRSHUDWLRQ� LV� QHHGHG� WR� SUHVHUYH�
DQG�DFFHVV�VXFK�UHVRXUFHV���
� x ,W�KDV�EHFRPH�QHFHVVDU\��DQG�VWHSV�ZHUH�WDNHQ��DW�SUHVHQW��WR�HVWDEOLVK�D�
FHQWUDO� FRRUGLQDWLQJ� RIILFH� IRU� WKH� H[�VLWX� DQG� LQ�VLWX� FRQVHUYDWLRQ� RI� JHQHWLF�
UHVRXUFHV�RI�FURS�SODQWV�DQG�IDUP�DQLPDOV��ZLWK�WKH�IROORZLQJ�IXQFWLRQV����

� �� 6HFXUH� FRQWDFWV� ZLWK� DOO� LQVWLWXWLRQV� FRQFHUQHG� ZLWK� FRQVHUYDWLRQ�
PHDVXUHUV��
� ��.HHS�UHFRUGV�RI�DOO�UHVSRQVLEOH�IDFLOLWLHV�DQG�SHUVRQV��
� ��([FKDQJH�RI�H[SHULHQFH�EHWZHHQ�SDUWLFLSDWLQJ�SDUWLHV��
� ��*XDUDQWHH�ULJKWV�RI�DFFHVV�DQG�XVH��
� ��,GHQWLI\�QHJDWLYH�WUHQGV�HDUO\�HQRXJK�DQG�UDLVH�DODUP��
� ��&UHDWH�DZDUHQHVV��HGXFDWH�WKH�SXEOLF�DQG�LQFHQWLYHV�IRU�LQLWLDWLYHV��

� $UWLFOH�������6XVWDLQDEOH�XVH�RI�FRPSRQHQWV�RI�ELRORJLFDO�GLYHUVLW\��
� x,Q�WKH�DJULFXOWXUDO�VHFWRU�LW�PHDQV�WKH�SURWHFWLRQ�RI�QDWXUDO�HFRV\VWHPV��
WKH� FRQVHUYDWLRQ� RI� VSHFLHV� GLYHUVLW\�� DV� ZHOO� DV� ODQGVFDSH� DQG� ELRWRSH�
FRQVHUYDWLRQ��7KH�VXVWDLQDEOH�XVH�RI�DJULFXOWXUDO�ELRGLYHUVLW\�QHHGV�FRQVHUYLQJ�D�
FHUWDLQ� VWRFN� RI� HQYLURQPHQWDO� FDSLWDO� IRU� IXWXUH� JHQHUDWLRQV�� 7KLV� UHTXLUHV�
FRRUGLQDWLRQ�EHWZHHQ�DJULFXOWXUDO�DFWLYLWLHV�DQG�JHQHUDO�HQYLURQPHQWDO�SROLF\��
� x0DQ\�EUHHGLQJ�SURJUDPPHV�DUH�LQ�SODFH��
�

$UWLFOH������,QFHQWLYH�PHDVXUHV�
� x 7KH� (($$� VKDOO� MRLQWO\� ZLWK� WKH� 0LQLVWU\� RI� )LQDQFH�� VHW� XS� DQ�
,QFHQWLYHV�6\VWHP�ZKLFK�PD\�RIIHU�LQFHQWLYHV�WR�WKH�DXWKRULWLHV��HVWDEOLVKPHQWV��
LQGLYLGXDOV�� DQG� RWKHUV� ZKR� XQGHUWDNH� ZRUNV� RU� SURMHFWV� WKDW� SURWHFW� WKH�
HQYLURQPHQW���/DZ���IRU�WKH�(QYLURQPHQW����������
� x *HQHUDOO\��HYDOXDWLRQ�RI�VXEVLG\�SURJUDPPHV�LQ�GLIIHUHQW�VHFWRUV�ZRXOG�
KHOS� WR� PRGLI\� WKRVH� PHDVXUHV� WKDW� QHJDWLYHO\� DIIHFW� WKH� FRQVHUYDWLRQ� DQG�
VXVWDLQDEOH� XVH� RI� ELRGLYHUVLW\� �� )LQDQFLDO� VXEVLGLHV� IURP� WKH� JRYHUQPHQW� WR�



ÒÖ�
SURPRWH� ELRGLYHUVLW\� LQ� DJULFXOWXUH�� FDQ� EH� GHVLJQHG� E\� FXOWLYDWLRQ� RI� UDUH�
VSHFLHV�DQG�YDULHWLHV���7KH�VSHFWUXP�RI�VXEVLGL]HG�VSHFLHV�DQG�YDULHWLHV�ZRXOG�EH�
H[SDQGHG� WR� DQLPDOV�� HVSHFLDOO\� WKUHDWHQHG� EUHHGV� RI� FRZV�� EXIIDORHV�� KRUVHV��
VKHHS��JRDWV�DQG�SRXOWU\��
� $UWLFOH������5HVHDUFK�DQG�7UDLQLQJ��
� x ,W�LV�H[WUHPHO\�LPSRUWDQW�WR�DGRSW�D�VFLHQWLILF�DSSURDFK�ZKLFK�VKRXOG�EH�
EDVHG� RQ� DQ� LQYHQWRU\� RI� ELRGLYHUVLW\� LQ� WKH� FRXQWU\�� 7KH� VWXG\� DQG�
GRFXPHQWDWLRQ� RI� QDWLYH� ELRWD�� DORQJ� ZLWK� WKH� GHJUHH� WR� ZKLFK� WKH\� DUH�
WKUHDWHQHG� RU� HQGDQJHUHG�� LV� EHLQJ� ZRUNHG� RXW� DW�PDQ\� (J\SWLDQ� ,QVWLWXWLRQV�
DQG� 8QLYHUVLWLHV�� � 6SHFLDO� DWWHQWLRQ� VKRXOG� EH� JLYHQ� WR� WHDFK� WD[RQRP\� LQ�
XQLYHUVLW\�FXUULFXOD�LQ�RUGHU�WR�VDWLVI\�WKH�GHPDQG�IRU�WD[RQRPLVWV��
� x 7KH�PDLQ�DJHQFLHV�WKDW�IXQG�ELRGLYHUVLW\�UHVHDUFK�DUH��WKH�XQLYHUVLWLHV��
0LQLVWU\�RI�$JULFXOWXUH�DQG�/DQG�5HFODPDWLRQ��0LQLVWU\�RI�6FLHQWLILF�5HVHDUFK��
0LQLVWU\�RI�,UULJDWLRQ�DQG�3XEOLF�:RUNV��
� x (GXFDWLRQ�DQG�WUDLQLQJ�LQ�WKH�ILVKHULHV�VHFWRU�LV�UHJXODWHG�QDWLRQDOO\�LQ�
WKH� IRUP�RI� WKH�DJULFXOWXUDO� ODZ��$GYDQFHG� WUDLQLQJ�DQG�HGXFDWLRQ� LQ� ILVKHULHV�
WDNH�SODFH�LQ�WKH�,QVWLWXWH�RI�)LVKHULHV�DQG�2FHDQRJUDSK\���$FDGHP\�RI�6FLHQWLILF�
5HVHDUFK�DQG�7HFKQRORJ\� ���$GYDQFHG� WUDLQLQJ�FRXUVHV� LQ� ILVKHU\�PDQDJHPHQW�
DQG�ILVK�EUHHGLQJ�FRXOG�KHOS�SURPRWH�WKLV�DSSURDFK���
� x 5HVHDUFK� DQG� WUDLQLQJ� LQ� WHFKQLTXHV� IRU� FRQVHUYDWLRQ� DQG� VXVWDLQDEOH�
XVH�RI�PLFURELDO��SODQW�DQG�DQLPDO�JHQHWLF�UHVRXUFHV�DQG�UHOHYDQW�ELRWHFKQRORJLHV�
DQG� ELRVDIHW\� LVVXHV� DUH� FDUULHG� RXW� DW� D� PRGHVW� VFDOH� DQG� QHHG� WR� EH�
VWUHQJWKHQHG��
� $UWLFOH������3XEOLF�HGXFDWLRQ�DQG�DZDUHQHVV�
� x 7KH�UHVSRQVLELOLW\�LQ�WKH�SXEOLF�HGXFDWLRQ�VHFWRU�EHDUV�RQ�DOO�LQVWLWXWLRQV�
GHDOLQJ�ZLWK�ELRGLYHUVLW\� ��7KH�ZRUN�� UHVXOWV�DQG�JRDOV�RI�DOO� WKHVH� LQVWLWXWLRQV��
PXVW�EH�SUHVHQWHG�WR�WKH�SXEOLF�LQ�DGHTXDWH�IRUP��,Q�IXWXUH��SURJUDPPHV�PXVW�
EH�SUHVHQWHG�WR�WKH�SXEOLF�LQ�DGHTXDWH�IRUP��)XWXUH�SURJUDPPHV�XQGHUWDNHQ�E\�
(($$� DQG� WKH� 0LQLVWU\� RI� $JULFXOWXUH� DQG� /DQG� 5HFODPDWLRQ� WR� SURPRWH�
ELRGLYHUVLW\�� ZLOO� EH� PRUH� HIIHFWLYHO\� SUHVHQWHG� YLD� WHOHYLVLRQ�� UDGLR� DQG�
QHZVSDSHUV���
� x ([KLELWLRQV�SURYLGH�DQ�RSWLPDO�SXEOLF�UHODWLRQV�IRUXP���3XEOLF�LQWHUHVW�

FDQ�EH�VWLPXODWHG�E\�DWWUDFWLYHO\�SUHVHQWLQJ�NQRZOHGJH�RQ�YHJHWDEOHV�DQG�
RUQDPHQWDO�SODQWV�LQ�JDUGHQV��H[KLELWLRQV�RU��]RRV���([DPSOHV��LQ�(J\SW��LQFOXGH�
WKH�JDUGHQ�VKRZ�RI�$JULFXOWXUDO�0XVHXP��LQ�'RNNL�DQG�WKH�)LVKHULHV�]RR�JDUGHQ�
LQ�=DPDOHN��0DUNHW�JDUGHQV�DQG�QXUVHULHV�UXQ�E\�SULYDWH�VHFWRU�FRXOG�HGXFDWH�

FRQVXPHUV�E\�SURYLGLQJ�LQIRUPDWLRQ�ZLWK�HYHU\�SXUFKDVH���
� x ,Q� IXWXUH�� UHVHDUFK� DQG� GRFXPHQWDWLRQ� ZRUN� ZLOO� EH� WDNHQ� WR� EXLOG�
SXEOLF�DZDUHQHVV�IRU�WKH�YDOXH�RI�ELRGLYHUVLW\���



ÓÍ�
x 6FKRROV�� RWKHU�SULYDWH� HGXFDWLRQDO� LQVWLWXWLRQV� DQG�1*2V�ZLOO� SOD\�DQ�

LPSRUWDQW� UROH� LQ� EXLOGLQJ�SXEOLF� DZDUHQHVV�DQG�GLVVHPLQDWLQJ� LQIRUPDWLRQ�RQ�
WKH�LPSRUWDQFH�RI�ELRGLYHUVLW\��
� $UWLFOH������(QYLURQPHQWDO�LPSDFW�DVVHVVPHQW��
� x 6WXG\LQJ� DQG� DQDO\]LQJ� WKH� HQYLURQPHQWDO� IHDVLELOLW\� RI� SURSRVHG�
SURMHFWV�� ZKRVH� FRQVWUXFWLRQ� RU� DFWLYLWLHV� PLJKW� DIIHFW� WKH� VDIHW\� RI� WKH�
HQYLURQPHQW��ZLWK�WKH�DLP�RI�SURWHFWLQJ�HQYLURQPHQW�LV�PDQGDWRU\���/DZ���IRU�
WKH�(QYLURQPHQW����������
� x(IIRUWV�VKRXOG�EH�PDGH�WR�DPHQG�(,$�ODZ�WR�LQWHJUDWH�ZLGHU�DVSHFWV�RI�
ELRORJLFDO�GLYHUVLW\���7KLV�ZRXOG�DOORZ�WKH�LPSDFW�RQ�ELRGLYHUVLW\�WR�EH�HVWLPDWHG�
DW� DQ� HDUO\� VWDJH� DQG� SHUPLW� DSSURSULDWH� SUHFDXWLRQDU\� PHDVXUHV� WR� EH�
DGGUHVVHG� DQG� SODQQHG�� $Q� HIIRUW� PXVW� EH� PDGH� WR� EHWWHU� LQFRUSRUDWH� LVVXHV�
UDLVHG�LQ�WKH�FRQYHQWLRQ�RQ�ELRORJLFDO�GLYHUVLW\��
� $UWLFOH������$FFHVV�WR�JHQHWLF�UHVRXUFHV�
�

,Q� (J\SW�� DFFHVV� WR� JHQHWLF� UHVRXUFHV� LV� UHOHYDQW� IRU� YDULHWLHV� XVHG� LQ�
DJULFXOWXUH�� $FFHVV� WR� ZLOG� VSHFLHV� ZLWK� WKH� H[FHSWLRQ� RI� HQGDQJHUHG� DQG�
WKUHDWHQHG� SURWHFWHG� VSHFLHV�� LV� QRW� UHVWULFWHG�� (J\SW� VWUDWHJ\� LV� WR� HVWDEOLVK� D�
JHQH�EDQN��ZKRVH�WDVN�LV�WR�SURYLGH�IUHH�DFFHVV�WR�JHQHWLF�PDWHULDO��
� $UWLFOH������$FFHVV�WR�DQG�WUDQVIHU�RI�WHFKQRORJ\�
�

$ JUHDWHU� HIIRUW� VKRXOG� EH� PDGH� WR� WUDQVIHU� JUHHQ� WHFKQRORJLHV�� LQ�
SDUWLFXODU�UHODWHG�ELRWHFKQRORJLHV��ZLWKLQ�WKH�IUDPHZRUN�RI�DLG�DQG�GHYHORSPHQW�
SURJUDPPHV� �� 7KH� SULYDWH� VHFWRU�� KRZHYHU�� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKLV�
UHVSHFW��
� $UWLFOH������([FKDQJH�RI�LQIRUPDWLRQ�
� x (($$� LV� WKH� IRFDO�SRLQW� IRU� WKH�81(3� LQIRUPDWLRQ�H[FKDQJH�QHWZRUN�
,QIRWHUUD����
� x (($$��1DWLRQDO� %LRGLYHUVLW\� 8QLW� LV� DOVR� WKH� QDWLRQDO� FRQWDFW� IRU� WKH�
FOHDULQJ�KRXVH�PHFKDQLVP��ZKLFK�LV�FXUUHQWO\�EHLQJ�HVWDEOLVKHG�XQGHU�WKH�&%'��
� x %HVLGHV�� UHIHUUDO�FROOHFWLRQV��PDLQ� OLEUDULHV�DQG�XQLYHUVLWLHV�KDYH� ORQJ�
VWDQGLQJ�DJUHHPHQWV�RQ�WKH�H[FKDQJH�RI�SXEOLFDWLRQV�ZLWK�SDUWQHUV�DEURDG��)RU�
PDQ\�\HDUV��(J\SW�KDV�FRRSHUDWHG�ZLWK�LQWHUQDWLRQDO��UHJLRQDO�RU�ORFDO�VFLHQWLILF�
RUJDQL]DWLRQV�DQG�IRUHLJQ�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV��$�JUHDWHU�QXPEHU�
RI� MRLQW� LQWHUQDWLRQDO� SURMHFWV� DQG� WKH� GLVVHPLQDWLRQ� RI� LQIRUPDWLRQ� ZRXOG� EH�
GHVLUDEOH��
� x ,Q�WKH�ILHOG�RI�JHQH�WHFKQRORJ\���ELRWHFKQRORJ\���ELRVDIHW\�WKH�(J\SWLDQ�
VDIHW\� UHJXODWLRQV� FRYHULQJ� WKH� XVH� RI� JHQHWLFDOO\� PRGLILHG� �HQJLQHHUHG��



ÓÎ�
RUJDQLVPV� DUH� DYDLODEOH� WR� WKH�SXEOLF� WKURXJK� WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�
/DQG�5HFODPDWLRQ��
�

$UWLFOH������7HFKQRORJLFDO�DQG�VFLHQWLILF�FRRSHUDWLRQ�
� x (J\SW�ZLOO�LQFUHDVH�HIIRUWV�WR�LPSOHPHQW�LQWHUQDWLRQDO�DJUHHPHQWV�LQ�WKH�
ILHOGV�RI�VSHFLHV�SURWHFWLRQ�DQG�QDWXUH�FRQVHUYDWLRQ��2XU�VFLHQWLILF�FRQWDFWV�ZLWK�
$IULFD�DQG�(XUDVLD�DOVR�QHHG�WR�EH�LPSURYHG��2QH�LPSRUWDQW�DUHD�RI�FRRSHUDWLRQ�
ZRXOG� EH� PLJUDWRU\� ELUGV� �� $IULFDQ� �� (XUDVLDQ� 0LJUDWRU\� ZDWHU� ELUG�
$JUHHPHQW���
� x (J\SW¶V� SDUWLFLSDWLRQ� LQ� LQWHUQDWLRQDO� SURJUDPPHV� WR� FROOHFW� DQG�
GRFXPHQW�ELRGLYHUVLW\�VKRXOG�EH�LQWHQVLILHG�DQG�H[SDQGHG��
� x ,Q� DJULFXOWXUH�� WKH� 1DWLRQDO� 3ODQW� *HQHWLF� 5HVRXUFHV� 8QLW� �� (J\SW��������������
� 13*58�(� ��ZDV� HVWDEOLVKHG� LQ� ������ WR� VHUYH� DV� D� SHUPDQHQW�� VXSUDQDWLRQDO�
IRUXP� IRU� GUDIWLQJ� VWUDWHJLHV� DQG� JXLGHOLQHV� WR� JXDUDQWHH� WKDW� SODQW� JHQHWLF�
UHVRXUFHV�DUH�FROOHFWHG��HYDOXDWHG�DQG�XVHG�LQ�QXWULWLRQ�DQG�DJULFXOWXUH��DQG�WKDW�
WKHVH�UHVRXUFHV�DUH�PDGH�DYDLODEOH�IRU�SODQW�EUHHGLQJ�DQG�VFLHQFH��
�$UWLFOH������+DQGOLQJ�RI�ELRWHFKQRORJ\�DQG�GLVWULEXWLRQ�RI�LWV�EHQHILWV�
� x (J\SW� LV�ZRUNLQJ� VHULRXVO\� WR� LPSURYH� WKH�ULVN�DVVHVVPHQW�FULWHULD� IRU�
OLYLQJ�PRGLILHG�RUJDQLVPV��7KH�LPSOHPHQWDWLRQ�RI�WKH�OHJDOO\�QRQ�ELQGLQJ�81(3�
7HFKQLFDO�*XLGHOLQHV� RQ�%LRVDIHW\� WR� FRQVHUYH�ELRGLYHUVLW\� RQ�DQ� LQWHULP�EDVLV�
KDV�UHFHLYHG�VWURQJ�VXSSRUW��
� x (J\SW� DOVR� VXSSRUWV� D� OHJDOO\� ELQGLQJ� LQVWUXPHQW� WR� UHJXODWH� WKH�
WUDQVERXQGDU\�WUDQVIHU�RI�OLYLQJ�PRGLILHG�RUJDQLVPV��(J\SW�LV�WKHUHIRUH��DFWLYHO\�
SDUWLFLSDWLQJ� LQ� WKH� QHJRWLDWLRQV� RI� WKH� ³� %LRVDIHW\� 3URWRFRO� ³�� 7KHVH� HIIRUWV�
VKRXOG�EH�DFWLYHO\�SXUVXHG���
� x $W� SUHVHQW�� (J\SW� LV� LQ� WKH� SURFHVV� RI� SUHSDUDWLRQ� RI� D� 1DWLRQDO�
%LRVDIHW\� )UDPHZRUN� LQYROYLQJ� WKH� DVVHVVPHQW� RI� �� FXUUHQW� DQG� SRWHQWLDO�
DSSOLFDWLRQ� RI� ELRWHFKQRORJ\�� H[LVWLQJ� DGPLQLVWUDWLYH� PHDVXUHV�� UHOHYDQW�
OHJLVODWLRQ�DQG�UHJXODWLRQV��DGHTXDF\�RI�H[LVWLQJ�KXPDQ�UHVRXUFHV�DQG�FDSDFLW\�
RI�H[LVWLQJ�LQVWLWXWLRQV��LGHQWLILFDWLRQ�RI�JDSV�DQG�SULRULW\�QHHGV��SUHSDUDWLRQ�RI�D�
QDWLRQDO� ELRVDIHW\� IUDPHZRUN� DQG� DFWLRQ� SODQ�� DQG� SULRULWL]DWLRQ� RI� UHTXLVLWH�
FDSDFLW\�EXLOGLQJ�QHHGV�FDOOHG�IRU�LQ�WKH�81(3�*XLGHOLQHV��
�

3DUWQHUV�LQ�&%'�,PSOHPHQWDWLRQ�



ÓÏ�
,Q� (J\SW�� LPSOHPHQWDWLRQ� RI� WKH� &RQYHQWLRQ� LV� FRRUGLQDWHG� E\� WKH�

0LQLVWU\� RI� 6WDWH� IRU� (QYLURQPHQWDO� $IIDLUV�� 7KH� 0LQLVWU\� HVWDEOLVKHG� WKH�
1DWLRQDO�%LRGLYHUVLW\�8QLW� LQ�ZKLFK�UHSUHVHQWDWLYHV�RI�WKH�UHVSHFWLYH�FRQFHUQHG�
PLQLVWULHV��DJHQFLHV�DQG�DXWKRULWLHV�FDQ�FRRUGLQDWH�WKHLU�DFWLYLWLHV��7KH�DJHQFLHV�
DQG�RUJDQL]DWLRQV�SDUWLFLSDWLQJ�LQ�WKH�1%8�LQFOXGH���
�
0LQLVWU\�RI�$JULFXOWXUH�DQG�/DQG�5HFODPDWLRQ��
(J\SWLDQ�:LOGOLIH�6HUYLFH�
(QYLURQPHQW�2IILFHV�LQ�*RYHUQRUDWHV�
0LQLVWU\�RI�6FLHQWLILF�5HVHDUFK�
0LQLVWU\�RI�(GXFDWLRQ�
(J\SWLDQ�$FDGHP\�RI�6FLHQFH�DQG�7HFKQRORJ\�
0LQLVWU\�RI�)RUHLJQ�$IIDLUV�
1DWLRQDO�8QLYHUVLWLHV��
0LQLVWU\�RI�'HIHQVH�
0LQLVWU\�RI�,QWHULRU�
�

,Q� WKH�FRXUVH�RI�SUHSDUDWLRQ� IRU�GHYHORSLQJ�D�VWUDWHJ\� WR� LPSOHPHQW� WKH�
&RQYHQWLRQ� RQ� %LRORJLFDO� 'LYHUVLW\�� ��� ZRUNVKRSV� DUH� KRVWHG� LQ� LQGLYLGXDO�
JRYHUQRUDWHV� DQG� DWWHQGHG� E\� VWRFNKROGHUV� GHDOW� ZLWK� WKH� ILUVW� GUDIW� RI� WKLV�
GRFXPHQW���3DUWLFLSDQWV�LQ�WKHVH�ZRUNVKRSV�LQFOXGHG�XQLYHUVLW\�VFKRODUV��VWDII�RI�
WKH� JRYHUQRUDWHV� LQFOXGLQJ� DJULFXOWXUH�� ILVKHULHV�� YHWHULQDU\� DQG� HGXFDWLRQ�
GHSDUWPHQWV�� UHSUHVHQWDWLYHV� RI� 1*2¶V� DQG� FLYLO� JURXSV�� HWF�� � 7KH� VWUDWHJ\� LV�
FXUUHQWO\� VWLOO�XQGHU�GLVFXVVLRQ��7KH�SUHVHQW�UHSRUW� FDQ� WKHUHIRUH�RQO\� LQGLFDWH�
WKH� SULRULWLHV� LQ� IRUPXODWLQJ� WKH� VWUDWHJ\� DQG� WKH� SRWHQWLDO� IRU� LQWHJUDWLQJ� WKLV�
ZRUN�LQ�RWKHU�SODQV�DQG�VWUDWHJLHV��
�



ÓÐ�

$QQH[�
�

3URJUDPPH�3ULRULW\�$FWLYLWLHV�
� ��������������

�



ÓÑ�

3URJUDPPH������
�

&RQVHUYDWLRQ RI WKH 'HOWD�0HGLWHUUDQHDQ :HWODQGV�
7KLV�SURJUDPPH�DLPV�DW�HVWDEOLVKLQJ�DQG�PDQDJLQJ�WKUHH�QDWXUH�UHVHUYHV�

LQ�ZHWODQGV�RI�LQWHUQDWLRQDO�LPSRUWDQFH��5DPVDU�W\SH�VLWHV��LQ��/DNH�%DUGDZHHO�
�=DUDQLN���1RUWK�6LQDL��/DNH�0DQ]DOD� �$VKWRRP�(O�*DPHHO���(DVW�'HOWD��/DNH�
%XUXOOXV��0LGGOH�'HOWD��
�

$OO�DUH�EUDFNLVK�ZDWHU�ODNHV�ZLWK�DFFHVV�WR�WKH�0HGLWHUUDQHDQ��
�
/HDG�5HVSRQVLEOH�$JHQF\��
� 'HSDUWPHQW� RI� 1DWXUH� &RQVHUYDWLRQ� �0LQLVWU\� RI� 6WDWH� IRU� WKH�
(QYLURQPHQW���
2WKHUV�'LUHFWO\�,QYROYHG��
� 7KH�WKUHH�JRYHUQRUDWHV�RI�1RUWK�6LQDL��'DNDKOLD�DQG�.DIU�HO�6KHLNK��
�
3ODQQHG�WR�VWDUW�LQ������
�
(VWLPDWHG�FRVWV��IURP�H[WHUQDO�VRXUFHV���86�����

VWDJH��� ������������ ����������
VWDJH��� ������������� ����������
VWDJH��� �SHU�\HDU�DV�IURP������� ����������
7RWDO� �VL[�\HDUV�� �����������

2EMHFWLYHV�
�

���WR� PDQDJH� WKH� WKUHH� ODNHV� RQ� EDVHV� RI� VXVWDLQDEOH� GHYHORSPHQW� RI�
QDWXUDO�UHVRXUFHV��

�
���WR� FRQVHUYH� KDELWDW� DQG� ELRWD� LQ� DPSOH� DUHDV� RI� WKH� WKUHH� ODNHV��
LQFOXGLQJ�UHKDELOLWDWLRQ�RI�GDPDJHG�KDELWDW�W\SHV�DQG�UH�LQWURGXFWLRQ�
RI�ORVW�ELRWD���

�
���WR� LQVXUH� KDYHQ�KDELWDW� IRU� PLJUDWRU\� ELUGV� HQ�URXWH� GXULQJ� WKHLU�
VHDVRQDO�YR\DJHV��

�
���WR�SURYLGH�ILHOG�VLWHV�IRU�UHVHDUFK��ZHWODQG�HFRV\VWHPV��DQG�PRQLWRULQJ�
�PLJUDWRU\�ELUGV��DQG�HGXFDWLRQ�DQG�WUDLQLQJ��
�



ÓÒ�

6WDJHV�RI�$FWLYLWLHV�
�

���,Q�WKH�ILUVW�VWDJH��WZR�\HDUV��������������x HFRORJLFDO�DQG�VRFLR�HFRQRPLF�LQYHQWRULHV��x GHVLJQ� RI� PDQDJHPHQW� VFKHPHV� IRU� FRQVHUYDWLRQ� LQFOXGLQJ�
GHVLJQDWLRQ�RI�UHVHUYHV��

� x GHVLJQ� D� SODQ� RI� DFWLRQ� DQG� D� V\VWHP� IRU� VXVWDLQDEOH�
PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV��LQFOXGLQJ�D�ODQG�XVH�SODQ��x WUDLQLQJ�RI�SHUVRQQHO��x LQLWLDWH�EXLOGLQJ�XS�RI�GDWD�EDVH��*,6���

�
���,Q�WKH�VHFRQG�VWDJH��WKUHH�\HDUV��������������x DSSOLFDWLRQ� RI� WKH� FRQVHUYDWLRQ� VFKHPH� �GHILQH� UHVHUYH� DUHDV��

EXLOG�UHVHUYH�LQIUDVWUXFWXUHV�LQFOXGLQJ�UHVHDUFK�DQG�PRQLWRULQJ�
IDFLOLWLHV��HWF�����x HVWDEOLVK� D� V\VWHP� �ZLWK� LWV� VWUXFWXUHV�� IRU� VXVWDLQDEOH�
PDQDJHPHQW� RI� ILVKHULHV�� LPSOHPHQW� WKH� DSSURYHG� ODQG�XVH�
SODQ��x UHFUXLW�QHFHVVDU\�VWDII��x HVWDEOLVK�PHFKDQLVPV�IRU�SDUWLFLSDWLRQ�RI�VWRFNKROGHUV��

�
���$V� IURP� ����� RQZDUG� WKH� V\VWHP� RI�ZHWODQG� UHVHUYHV�ZLOO� UXQ� DV� D�
QDWLRQDO�QHWZRUN�RI�QRUWKHUQ� �FRDVWDO��ZHWODQGV�ZLWK�DIILOLDWLRQ�DQG�
FROODERUDWLRQ� ZLWK� UHJLRQDO� �0HGLWHUUDQHDQ�� DQG� ZRUOG� �5DPVDU��
SURJUDPPHV��
�
&RVW�HVWLPDWHV��IRU�HDFK�RI�WKH�WKUHH�VLWHV���LQ������86����
�

6WDJH�� �WRWDO���������������\HDU�� ����� �����
�x ILHOG�HTXLSPHQW� ���� ����

� x KDELWDW�ELRWD�VXUYH\V� ��� ���
� x FRQVXOWDQFLHV� ���� ����
� x WUDLQLQJ� ��� ����
� x LQLWLDO�GDWD�EDVHV� ��� ����
� x RSHUDWLRQ�DQG�

FRQWLQJHQFLHV�
��� ���

� 7RWDO� ���� ����



ÓÓ�

6WDJH��� ��WRWDO���������������\HDU���
�

����� ����� �����
� x EXLOGLQJV� ���� ���� �
� x LQIUDVWUXFWXUHV� ���� ���� �
� x ILVKHULHV��PDQDJHPHQW�� � ���� ����
� x ELUG�KXQWLQJ��PDQDJHPHQW�� � ���� ����
� x GDWD�EDQN��*,6�� � ��� ���
� x RSHUDWLRQ� DQG�

FRQWLQJHQFLHV�
��� ��� ���

� 7RWDO� ���� ����� ����
6DODULHV��HWF��LQ�(J\SWLDQ�3RXQGV�������� ���� ���� ����
�

6WDJH��� �SHU�\HDU���VLWH�DV�IURP���������
LQ�86������������
� x UXQQLQJ�H[SHQVHV��IXHO��HWF��

�
����

� x UHSDLU��PDLQWHQDQFH� ����
� x FRQVXOWDQFLHV� ����
� x FRQWLQJHQFLHV� ����
� 7RWDO� ����
6DODULHV�LQ�(J\SWLDQ�3RXQGV�� ��������

�
/LNHO\�H[WHUQDO�VRXUFHV�RI�IXQGLQJ��
�

���VKDUH� RI� *()� SURMHFW�� &RQVHUYDWLRQ� RI� :HWODQG� DQG� &RDVWDO�
(FRV\VWHPV�LQ�WKH�0HGLWHUUDQHDQ�5HJLRQ�

���(XURSHDQ�8QLRQ��VKRZHG�LQWHUHVW�LQ�WKH�QRUWK�6LQDL�VLWH�RI�=DUDQLN�DV�
SDUW�RI�WKHLU�VXSSRUW�WR�WKH�6LQDL�QDWXUDO�UHVHUYHV��

�
���0(7$3�



ÓÔ�
���IXQGV�LQ�(J\SWLDQ�3RXQGV�WR�EH�SURYLGHG�E\�WKH�*RYHUQPHQW�RI�(J\SW��
(($$��0LQLVWU\�RI�6WDWH�IRU�WKH�(QYLURQPHQW��
�

3URJUDPPH�����
�
&RQVHUYDWLRQ RI 6RXWKHUQ 5HG 6HD &RDVWDO /DQGV RI (J\SW ,QFOXGLQJ

WKH (OED +LJKODQGV�
7KLV� SURJUDPPH� DLPV� DW� HVWDEOLVKLQJ� DQG� PDQDJLQJ� V\VWHPV� RI�

ELRGLYHUVLW\� FRQVHUYDWLRQ� �DQG� VXVWDLQDEOH� GHYHORSPHQW� RI� QDWXUDO� UHVHUYHV�� LQ�
WKUHH�SULQFLSDO�V\VWHPV��
�

���5HG� 6HD� OLWWRUDO� LQFOXGLQJ� WKH� PDQJURYH� IRUPDWLRQV�� FRUDO� UHHIV��
LVODQGV�DQG�OLWWRUDO�VDOW�PDUVKHV��

�
���5HG�6HD�FRDVWDO�SODLQ� LQFOXGLQJ�ZDGL�V\VWHPV�GHERXFKLQJ� � LQWR� WKH�
VHD��

�
���5HG� 6HD� FRDVWDO� PRXQWDLQV� LQFOXGLQJ� WKH� PLVW� RDVHV� IRUPDWLRQV�
UHSUHVHQWHG� E\� WKH� (OED� KLJKODQGV� ZLWK� LWV� ULFK� ELRGLYHUVLW\� DQG�
DVVRFLDWHG�LQGLJHQRXV�VRFLHWLHV��
�
/HDG�5HVSRQVLEOH�$JHQF\��
� 'HSDUWPHQW� RI� � 1DWXUH� &RQVHUYDWLRQ� �0LQLVWU\� RI� 6WDWH� IRU� WKH�
(QYLURQPHQW���
�
2WKHUV�'LUHFWO\�,QYROYHG��
� 7KH�*RYHUQRUDWHV�RI�WKH�5HG�6HD��
�
3ODQQHG�WR�VWDUW�LQ�������
�
(VWLPDWHG�FRVWV��IURP�H[WHUQDO�VRXUFHV���86���
�

VWDJH��� ������������ ����������
VWDJH��� �������������� �����������



ÓÕ�
VWDJH��� �SHU�\HDU�DV�IURP������� ����������
7RWDO� �VL[�\HDUV�� �����������

�

2EMHFWLYHV��
�

���WR�PDQDJH�WKH�5HG�6HD�FRDVWDO�WHUULWRULHV�RI�(J\SW�LQ�ZD\V�WKDW�UHVROYH�
FRQIOLFWV�DPRQJ�XVHUV��DQG�WKDW�VHW�EDVHV�RI��VXVWDLQDEOH�GHYHORSPHQW�RI�
QDWXUDO�UHVRXUFHV��

�
���WR�FRQVHUYH�KDELWDW�DQG�ELRWD�LQ�DPSOH�DUHDV��UHVHUYHV���WR�UHKDELOLWDWH�
GDPDJHG�KDELWDW�W\SHV�DQG�WR�UH�LQWURGXFH�ORVW�ELRWD��

�
���WR�HQVXUH�VHFXUH��RU�OHDVW�KD]DUGRXV��SDVVDJH�RI�PLJUDWRU\�ELUGV�DORQJ�
WKH�KLJKZD\�RI�WKH�5HG�6HD��DQG�WR�VXVWDLQ�WKH�HFRORJLFDO�KHDOWK�RI�WKLV�
PDMRU�ELRJHRJUDSKLF�FRUULGRU��

�
���WR�SURYLGH�ILHOG�VLWHV�IRU�UHVHDUFK��YDULRXV�HFRV\VWHP�W\SHV���PRQLWRULQJ�
ELRGLYHUVLW\��DQG�HGXFDWLRQ�DQG�WUDLQLQJ��
�

6WDJHV�RI�$FWLYLWLHV�
�

���,Q�WKH�ILUVW�VWDJH��WZR�\HDUV�������������x LQWHJUDWLRQ� RI� WKH� UHVXOWV� RI� WZR� SURMHFWV� �WKH� *()�5HG� 6HD�
�����������DQG�WKH�86�$,'�0REDUDN�*RUH�LQLWLDWLYH�FRUDO�UHHIV�
�����������DQG�EXLOG�XS�D�FRQVROLGDWLRQ�EDVH�RI�LQIRUPDWLRQ�RQ�
ELRGLYHUVLW\�RI�WKH�(J\SWLDQ�5HG�6HD�FRDVWDO�WHUULWRULHV��x GHVLJQ�PDQDJHPHQW�VFKHPHV�IRU�FRQVHUYDWLRQ�RI�YDULRXV�KDELWDW�
W\SHV��DQG�WKHLU�ELRWD��� LGHQWLILFDWLRQ�DQG�GHVLJQDWLRQ�RI�QDWXUH�
UHVHUYHV���x GHVLJQ�SODQ�RI�DFWLRQ�DQG�D�V\VWHP�IRU�VXVWDLQDEOH�PDQDJHPHQW�
RI� QDWXUDO� UHVRXUFHV�� LQFOXGLQJ� D� ODQG�XVH� SODQ� WKDW�ZRXOG� EH�
DFFHSWDEOH�WR�VWRFNKROGHUV��HVSHFLDOO\�WKRVH�FRQFHUQHG�ZLWK���

�
D��WRXULVP�DQG�UHFUHDWLRQ��
E��ILVKHULHV��
F��PLQHUDO�UHVRXUFHV��LQGXVWU\��HQHUJ\���



ÓÖ�
G��FRQVHUYDWLRQ��QDWXUH�UHVHUYHV���
H��LQIUDVWUXFWXUH��URDGV��DLUSRUWV��SRUWV��VHWWOHPHQWV��HWF��
���

I��OLIH�VXSSRUW� V\VWHPV� RI� LQGLJHQRXV� FRPPXQLWLHV�
�UDQJHODQGV��IDUPODQGV��HWF�����

� x WUDLQLQJ�RI�SHUVRQQHO��x LQLWLDWH�EXLOGLQJ�RI�GDWD�EDVH��*,6���x HVWDEOLVK�PHFKDQLVPV�IRU�SDUWLFLSDWLRQ�RI�VWRFNKROGHUV��
�

���,Q�WKH�VHFRQG�VWDJH��WKUHH�\HDUV�������������x HVWDEOLVK� WKH� LQVWLWXWLRQV� �PDQDJHPHQW�PHFKDQLVPV�DQG�SHRSOH�
RUJDQL]DWLRQV�� OHJLVODWLRQ�� HWF�� � �� FDSDEOH�RI�PDQDJHPHQW�RI� WKH�
VFKHPH�DQG�LWV�WHUULWRULHV���x HVWDEOLVK� D� VHULHV� RI� QDWXUH� UHVHUYHV� ZLWK� WKH� QHFHVVDU\�
LQIUDVWUXFWXUHV� LQ� � HDFK� DQG� V\VWHPV� RI� PDQDJHPHQW� DV�
DSSURSULDWH���x UHFUXLW�QHFHVVDU\�VWDII��

�
���$V� IURP� ����� RQZDUG� WKH� V\VWHP� RI� UHVHDUFK� ZLOO� UXQ� DV� D� QDWLRQDO�
QHWZRUN�RI�VLWHV�ZLWK�DIILOLDWLRQ�ZLWK�RWKHU�QDWLRQDO�QHWZRUNV�RI�QDWXUH�
UHVHUYHV� DQG� ZLWK� FROODERUDWLYH� UHODWLRQV� �SURJUDPPHV�� ZLWK� QDWXUH�
UHVHUYHV�LQ�WKH�5HG�6HD�EDVLQ��
�
7KLV�V\VWHP�RI�UHVHUYHV�ZLOO�LQFOXGH�VLWHV�UHSUHVHQWLQJ��x LVODQGV��x FRUDO�UHHIV��x PDQJURYH�IRUPDWLRQV�DQG�DVVRFLDWHG�OLWWRUDO���x FRDVWDO�SODLQ�LQFOXGLQJ�ZDGL�V\VWHPV��x PLVW�RDVHV�RI�WKH�(OED�KLJKODQGV��
�
&RVW�HVWLPDWHV�IRU�WKH�ZKROH�SURJUDPPH�LQ������86����
�

6WDJH�� EHFDXVH� RI� WKH� LQIRUPDWLRQ�PDGH� DYDLODEOH� WKURXJK� WKH� WZR� RQ�
JRLQJ� SURMHFWV� �*()� ��86$,'�� FRVWV� RI� WKLV� VWDJH� DUH� OHVV� WKDQ�
RWKHUZLVH��

� ����� �����
�x ILHOG�HTXLSPHQW� ���� ����

� x FRQVXOWDQFLHV� ���� ����
� x WUDLQLQJ� ���� ����
� x LQLWLDO�GDWD�EDVHV� ���� ����
� x RSHUDWLRQ�DQG�

FRQWLQJHQFLHV�
���� ����



ÔÍ�
7RWDO� ����� �����

6WDJH��� �
�

����� ����� �����
� x EXLOGLQJV�� LQIUDVWUXFWXUHV��

HWF��RI�QDWXUH�UHVHUYHV�
�

LVODQGV� ����� ����� �����
� FRUDO�UHHI� ����� ����� �����
� PDQJURYH�DQG�OLWWRUDO� ����� ����� �����
� FRDVWDO�SODLQ� ����� ����� ������

(OED�KLJKODQGV� ����� ����� �����
� x FRQVXOWDQFLHV� ����� ����� �����
�

x GDWD�EDQN��*,6�� ����� ����� �����
� x RSHUDWLRQ� DQG�

FRQWLQJHQFLHV�
����� ����� �����

� 7RWDO� ������ ������ ������
6DODULHV��HWF��LQ�(J\SWLDQ�3RXQGV�������� ���� ���� ����
�
6WDJH��� �SHU�\HDU���VLWH�DV�IURP���������

LQ�86������������
� x UXQQLQJ� H[SHQVHV� �IXHO��

HWF����
�����

� x UHSDLU��PDLQWHQDQFH� �����
� x FRQVXOWDQFLHV� � ����
� x FRQWLQJHQFLHV� � ����
� 7RWDO� �����
6DODULHV�,Q�(J\SWLDQ�3RXQGV��������� ����

�

/LNHO\�H[WHUQDO�VRXUFHV�RI�IXQGLQJ��
�

���*()��IROORZ�XS�RI�WKH�*()�5HG�6HD�SURMHFW�
���86$,'��IROORZ�XS�RI�RQJRLQJ�FRUDO�UHHI�SURMHFW�
���:RUOG�%DQN��5HG�6HD�3URJUDPPH��0(1$��
���IXQGV� LQ�(J\SWLDQ�3RXQGV� �DQG�FRQWULEXWLRQV� LQ�NLQG�� WR�EH�SURYLGHG�
E\� WKH� *RYHUQPHQW� RI� (J\SW� �� (($$�� � 0LQLVWU\� RI� 6WDWH� IRU� WKH�
(QYLURQPHQW���



ÔÎ�

3URJUDPPH�����
�

&RQVHUYDWLRQ DQG 6XVWDLQDEOH 0DQDJHPHQW RI /DNH 1DVVHU
�$VZDQ +LJK 'DP��

7KLV� SURJUDPPH� DLPV� DW� HVWDEOLVKLQJ� D� V\VWHP� RI� � PDQDJHPHQW� RI� WKH�
ODUJH�PDQ�PDGH� ODNH� RI� WKH�$VZDQ�+LJK�'DP��/DNH�1DVVHU� LV� WKH�SDUW� RI� WKLV�
ZDWHU� ERG\� ZLWKLQ� WKH� (J\SWLDQ� ERUGHU� �� QRUWK� RI� /DW�� ���1� ��� /DNH� 1DVVHU�
�(J\SWLDQ�SDUW��DQG�/DNH�1XELD� �6XGDQHVH�SDUW��UHSUHVHQW� WKH�SULQFLSDO�ZDWHU�
UHVHUYRLU�RI�(J\SW��&RQVHUYDWLRQ�ZLOO�DLP�DW�NHHSLQJ�WKLV�ZDWHU�ERG\�KHDOWK\��QR�
SROOXWLRQ��� DQG� PDLQWDLQLQJ� LWV� ELRWD� �LQFOXGLQJ� PLJUDWRU\� ELUGV�� LQ� QDWXUDO�
EDODQFH��DQG�PRQLWRULQJ�ELRWLF� LQYDVLRQV��ZDWHU�ZHHGV�� WURSLFDO�GLVHDVH�YHFWRUV��
HWF�����
�

0DQDJHPHQW� SURJUDPPH� ZLOO� HQIRUFH� UHJXODWLRQV� WKDW� HQVXUH� WKH�
VXVWDLQDEOH�XVH�RI�WKH�UHVRXUFHV�RI�WKH�/DNH��6\VWHP�RI�PDQDJHPHQW�ZLOO�LQFOXGH�
PHFKDQLVPV��LQVWLWXWLRQV��WKDW�ZLOO�LPSOHPHQW�WKH�QHFHVVDU\�RSHUDWLRQV��
�

/HDG�5HVSRQVLEOH�$JHQF\��
� 0LQLVWU\�RI�6WDWH�IRU�WKH�(QYLURQPHQW��
�
2WKHUV�'LUHFWO\�,QYROYHG��
� 0LQLVWU\�RI�3XEOLF�:RUNV�DQG�:DWHU�5HVRXUFHV��+LJK�'DP�$XWKRULW\���
� 7KH�*JRYHUQRUDWH�RI�$VZDQ��
�
3ODQQHG�WR�VWDUW�LQ�������



ÔÏ�
(VWLPDWHG�FRVWV��IURP�H[WHUQDO�VRXUFHV���86���
�

VWDJH��� ������������ ����������
VWDJH��� �������������� �����������
VWDJH��� �SHU�\HDU�DV�IURP������� ����������
7RWDO� � �����������

�

2EMHFWLYHV��
�

���WR� HVWDEOLVK� DQ� HQYLURQPHQW�PRQLWRULQJ� QHWZRUN� WKDW�ZRXOG�PRQLWRU�
�D��ZDWHU�TXDOLW\���E��ELRWD�LQ�ZDWHU���F��ELRWD�DVVRFLDWHG�ZLWK�WKH�ZDWHU�
ERG\�DQG�LWV�IULQJHV���G��SHRSOH�DVVRFLDWHG�ZLWK�WKH�ODNH��XVHUV����

�
���WR� HVWDEOLVK� D� UHVHDUFK� IDFLOLW\� IRU� FDUU\LQJ� RXW� HFRORJLFDO� DQG�
OLPQRORJLFDO� VWXGLHV� RQ� WKH� ZDWHU� ERG\� DQG� LWV� HFRWRQH� IULQJHV� �ZLWK�
DGMRLQLQJ�GHVHUWV���

�
���WR� HVWDEOLVK� DQG�RSHUDWH� D� JHRJUDSKLFDO� LQIRUPDWLRQ� V\VWHP� �*,6�� IRU�
WKH�/DNH�DQG�DGMRLQLQJ�WHUULWRULHV��

�
���WR�HVWDEOLVK�D�PHFKDQLVP�DQG�LQVWLWXWLRQDO�DUUDQJHPHQW�RI�WKH�ODNH�LQ�
LWV�WRWDOLW\��WKH�ODNH�DQG�LWV�HQYLURQPHQW���WKH�SXUSRVH�LV�WR�VXVWDLQ�WKH�
HQYLURQPHQWDO�KHDOWK�RI�WKH�/DNH��

�
6WDJHV�RI�$FWLYLWLHV�
�
6WDJH�����SUHSDUDWRU\��x UHYLHZ� WKH� LQIRUPDWLRQ� DYDLODEOH� DQG� FROOHFWHG� GXULQJ� YDULRXV�

SURJUDPPHV�RI�VWXGLHV��VLQFH���������x GHVLJQ�PDQDJHPHQW�VFKHPHV�IRU�FRQVHUYDWLRQ�RI�YDULRXV�KDELWDW�
W\SHV��DQG�WKHLU�ELRWD��� LGHQWLILFDWLRQ�DQG�GHVLJQDWLRQ�RI�QDWXUH�
UHVHUYHV���x GHVLJQ�WKH�XQLWV�RI�WKH�PRQLWRULQJ�QHWZRUN���

D�ORFDWLRQ��
E�HTXLSPHQW��
F�SURJUDPPHV���



ÔÐ�
x FRQVXOWDWLRQV� ZLWK� VWRFNKROGHUV� RQ� PDQDJHPHQW� DQG�
LQVWLWXWLRQDO�DUUDQJHPHQWV��x LQLWLDWH�EXLOGLQJ�RI�GDWD�EDVH��*,6���x HVWDEOLVK�PHFKDQLVPV�IRU�SDUWLFLSDWLRQ�RI�VWRFNKROGHUV��

�
6WDJH�����DFWLRQ��x HVWDEOLVKPHQW� RI� PRQLWRULQJ� QHWZRUN� DQG� UHVHDUFK� IDFLOLW\��

�UHKDELOLWDWLRQ�RI�WKH�H[LVWLQJ�UHVHDUFK�FHQWUH��x GDWD�EDQN��*,6���x WUDLQLQJ�RI�PDQSRZHU��x HVWDEOLVKPHQW�RI�WKH�QHFHVVDU\�LQVWLWXWLRQV��
�
6WDJH����ILUVW�\HDU�LQ�RSHUDWLRQ��

&RVW�HVWLPDWHV���[������86�����
�

6WDJH�� ����� �����
�x FRQVXOWDQFLHV���FRQWUDFWV� ���� ����

� x ZRUNVKRSV� � ����
� x ILHOG�ZRUN� ���� ����
� x RSHUDWLRQ�DQG�

FRQWLQJHQFLHV�
� ��� �����

� 7RWDO� ���� ����

6WDJH�� ����� ����� �����
� x EXLOGLQJV�� ����� ����� �����
� x HTXLSPHQW� � ���� ����� �����
� x *,6� � ���� �
� x WUDLQLQJ� � ���� ������ ������
� 7RWDO� ����� ����� �����

6WDJH�� �����
�x PRQLWRULQJ� � ����

� x UHVHDUFK� �����
� x GDWD�SURFHVVLQJ� � ����
� x UXQQLQJ�H[SHQVHV� � ����
� 7RWDO� ������\HDUO\��



ÔÑ�
6DODULHV�,Q�(J\SWLDQ�3RXQGV�QRW�LQFOXGHG��

/LNHO\�H[WHUQDO�VRXUFHV�RI�IXQGLQJ��
�

���81(6&2���)$2���81(3���WHFKQLFDO�DVVLVWDQFH�
���*()���:RUOG�%DQN��
���%LODWHUDO�DLG��

3URJUDPPH�����
�

(J\SWLDQ *HQHWLF 5HVRXUFHV
7KLV� SURJUDPPH� DLPV� DW� HVWDEOLVKLQJ� DQG� PDQDJLQJ� WKUHH� QDWLRQDO�

LQVWLWXWLRQV��x 1DWXUDO�+LVWRU\�0XVHXP��x *HQH�%DQN��x &DSWLYH�%UHHGLQJ�&HQWUH��
�
/HDG�5HVSRQVLEOH�$JHQF\��
� 0LQLVWU\�RI�6WDWH�IRU�6FLHQWLILF�5HVHDUFK��1DWXUDO�+LVWRU\�0XVHXP���
� 0LQLVWU\�RI�$JULFXOWXUH��*HQH�%DQN��&DSWLYH�%UHHGLQJ�&HQWUH���
�
2WKHUV�'LUHFWO\�,QYROYHG��
� 0LQLVWU\�RI�6WDWH�IRU�WKH�(QYLURQPHQW��
�
3ODQQHG�WR�VWDUW�LQ�������
�
(VWLPDWHG�FRVWV��IURP�H[WHUQDO�VRXUFHV���86���
�
7KH�1DWXUDO�+LVWRU\�0XVHXP� ������������
7KH�*HQH�%DQN� �����������
7KH�&DSWLYH�%UHHGLQJ�&HQWUH� �����������
�
7RWDO� ������������
�
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VWDJH��� ������������ ����������
VWDJH��� �������������� ������������
VWDJH��� �SHU�\HDU�DV�IURP������� �����������
�
7RWDO� VL[�\HDUV� ������������

�
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�

���7KH�(J\SWLDQ�1DWXUDO�+LVWRU\�0XVHXP�ZLOO�KDYH�WKH�PDLQ�IXQFWLRQ�RI�
KRXVLQJ� FRPSOHWH� UHIHUUDO� FROOHFWLRQV� RI� WKH� WD[RQRPLF� JURXSV� RI� WKH�
ELRWD�RI�(J\SW��,Q�VXSSRUW�RI�WKLV�IXQFWLRQ��LW�ZLOO�SHUIRUP�WKH�IROORZLQJ�
IXQFWLRQV��

�
L��VXUYH\V�DQG�LQYHQWRULHV�RI�ELRGLYHUVLW\��
E��EXLOG� XS� DQG� PDQDJH� WKH� QDWLRQDO� QHWZRUN� RI� ELRGLYHUVLW\�
GDWD��
F��WUDLQLQJ�RI�WD[RQRPLVWV�DQG�FXUDWRUV��
G��WUDLQLQJ�RI�VSHFLDOLVWV�LQ�PDQDJHPHQW�RI�GDWD�EDQNV��
H��VXSSRUWLQJ� SURJUDPPHV� RI� HGXFDWLRQ� DQG� GLVVHPLQDWLRQ� RI�
ELRGLYHUVLW\�LQIRUPDWLRQ���

���)XQFWLRQ�RI�WKH�1DWLRQDO�*HQH�%DQN�ZLOO�LQFOXGH��
�

L��FROOHFWLRQ�DQG�PDLQWHQDQFH�RI�JHQHWLF� UHVRXUFHV�ZLWK� VSHFLDO�
HPSKDVLV� RQ� UDFHV�� ZLOG� UHODWLYHV� RI� FURS� DQG� IRGGHU� SODQWV��
SRXOWU\�DQG�IDUP�DQLPDOV��
LL��SUHVHUYDWLRQ� RI� JHQHWLF�PDWHULDOV� LQ� ODERUDWRU\� �LQ� YLWUR��� LQ�
ILHOGV�RI�WKH�*HQH�%DQN��H[�VLWX� DQG�LQ�WKHLU�QDWXUDO�KDELWDWV��LQ�
VLWX���
LLL��SUHVHUYDWLRQ�RI�JHQHWLF�PDWHULDOV�RI�PLFUR�RUJDQLVPV��
LY��UHVHDUFK�SURJUDPPHV�LQ�UHOHYDQW�DVSHFWV�RI�ELR�WHFKQRORJ\��

�
���7KH�&DSWLYH�%UHHGLQJ�&HQWUH�ZLOO�KDYH�WKH�IROORZLQJ�SULQFLSDO�IXQFWLRQV��
�
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L��H[� VLWX� FRQVHUYDWLRQ�� EUHHGLQJ� DQG� KXVEDQGU\� RI� UDUH� DQG�
HQGDQJHUHG�VSHFLHV�RI�SODQWV�DQG�DQLPDOV��
LL��HFRORJLFDO� DQG� SK\VLRORJLFDO� VWXGLHV� RQ� WKHVH� VSHFLHV��
LQFOXGLQJ�UHSURGXFWLYH�SURFHVVHV��
LLL��SURJUDPPHV� RI� UH�LQWURGXFWLRQ� RI� WKHVH� VSHFLHV� LQWR� WKHLU�
QDWXUDO�KDELWDWV��HVSHFLDOO\�LQ�QDWXUH�UHVHUYHV��
LY��VXSSRUW�HGXFDWLRQ�LQ�VFKRROV�DQG�RXW�RI�VFKRROV��
Y��VXSSRUW�UHVHDUFK�DQG�XQLYHUVLW\�SRVWJUDGXDWH�VWXGLHV��

�
6WDJHV�RI�$FWLYLWLHV�
�
6WDJH� ��� ������� $UFKLWHFWXUDO� DQG� PDQDJHPHQW� GHVLJQV� RI� WKH� WKUHH�
LQVWLWXWHV��

�
6WDJH���������������������

L��%XLOGLQJ�WKH�LQVWLWXWHV��
LL��3URJUDPPHV�RI�WUDLQLQJ�DQG�PDQSRZHU�EXLOGLQJ��
LLL��,QLWLDO�SKDVHV�RI�FROOHFWLRQ�RI�PDWHULDOV��HWF���

6WDJH������������RQZDUGV��)XQFWLRQLQJ�RI�WKH�WKUHH�LQVWLWXWHV��WKHLU�QHWZRUNV�
RI�DIILOLDWHG�XQLWV���
&RVW�HVWLPDWHV��86��������
�

���1DWXUDO�+LVWRU\�0XVHXP� � �
�x /DQG� �������

� x %XLOGLQJV� �������
� x )XUQLWXUH���HTXLSPHQW� �������
� x 7UDLQLQJ���PDQSRZHU� � ������
� x 2SHUDWLRQ�DQG�

FRQWLQJHQFLHV�
� ������

� 7RWDO� ��������

���*HQH�%DQN��
� x /DQG��SURYLGHG�E\�0LQLVWU\�RI�$JULFXOWXUH��
� x %XLOGLQJV� ������
� x (TXLSPHQW��HWF�� ������
� x /LEUDU\� ������
� x 7UDLQLQJ�� ������
� x 2SHUDWLRQ� DQG�

FRQWLQJHQFLHV�
� ����
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7RWDO� �������

����&DSWLYH�%UHHGLQJ�&HQWUH�
� x /DQG��SURYLGHG�LQ�:DGL�5D\\DQ�5HVHUYH��
� x %XLOGLQJV� DQG�

LQIUDVWUXFWXUHV�
�������

� x (TXLSPHQW��HWF�� � ������
� x 7UDLQLQJ��PDQSRZHU�� � ������
� x /LEUDU\� � ������
� x RSHUDWLRQ� DQG�

FRQWLQJHQFLHV�
� ����

� 7RWDO� �������
6DODULHV�,Q�(J\SWLDQ�3RXQGV�QRW�LQFOXGHG��

/LNHO\�H[WHUQDO�VRXUFHV�RI�IXQGLQJ��
�

���81(6&2���)$2����WHFKQLFDO�DVVLVWDQFH�
���-DSDQ�DLG�SURJUDPPH�VKRZHG�LQWHUHVW�WR�VXSSRUW�WKH�1DWXUDO�+LVWRU\�
0XVHXP��

���*()�
���2WKHU�ELODWHUDO�DLG��
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3URJUDPPH�����
�

&DSDFLW\ %XLOGLQJ IRU &RQVHUYDWLRQ DQG 6XVWDLQDEOH 8VH RI
%LRGLYHUVLW\ LQ (J\SW

7KH�'HSDUWPHQW�RI�1DWXUH�&RQVHUYDWLRQ�RI�WKH�0LQLVWU\�RI�6WDWH�IRU�WKH�
(QYLURQPHQW�LV�WKH�SULQFLSDO�LQVWUXPHQW�IRU�FRRUGLQDWLRQ�RI�WKH�LPSOHPHQWDWLRQ�
RI��WKH�16$3%&��,PSOHPHQWDWLRQ�RI�WKH�YDULRXV�FRPSRQDQWV�RI�WKH�6WUDWHJ\�DQG�
$FWLRQ�3ODQ�ZLOO�EH�WKH�UHVSRQVLELOLW\�RI�YDULRXV�VHFWRUV��7R�GR�WKLV�HIIHFWLYHO\�LW�
QHHGV�WR�EH�UHVWUXFWXUHG�DQG�GHYHORSHG�DQG�EH�SURYLGHG�ZLWK�WUDLQHG�PDQSRZHU�
DQG� WHFKQLFDO� DQG� RSHUDWLRQDO� IDFLOLWLHV� WKDW� ZRXOG� HQDEOH� LW� WR� FDUU\� WKH�
IROORZLQJ�IXQFWLRQV��

L��EH� WKH� IRFDO� SRLQW� IRU� PDQDJLQJ� WKH� QDWLRQDO� QHWZRUN� RI� QDWXUH�
UHVHUYHV��RI�DOO�FDWHJRULHV���

E��EH� WKH� SDUHQW� ERG\� RI� WKH� QDWLRQDO� ELRGLYHUVLW\� XQLW� �1%8�� WKDW�
FDUULHV�RXW� LQYHQWRULHV�RI�(J\SWLDQ�ELRGLYHUVLW\� LQFOXGLQJ� VXUYH\V�RI�
KDELWDW� W\SHV� �QRPLQDWLRQ� RI� QDWXUH� UHVHUYHV�� DQG� VSHFLHV� GLYHUVLW\�
�IHHGLQJ�UHIHUUDO�FROOHFWLRQ�DQG�ELRGLYHUVLW\�GDWD���

F��EH� WKH� LQVWLWXWLRQ� IRU� SURYLGLQJ� WHFKQLFDO� DVVLVWDQFH� DQG� VXSSRUW� WR�
SURYLQFLDO� DIILOLDWHV� RI� WKH� (J\SWLDQ� 1DWXUDO� +LVWRU\� 0XVHXP��
(J\SWLDQ�*HQH�%DQN��1DWLRQDO�&DSWLYH�%UHHGLQJ�&HQWUH��

G��EH�WKH�LQVWLWXWLRQ�IRU�SURYLGLQJ�WHFKQLFDO�DVVLVWDQFH�DQG�VXSSRUW�WR�WKH�
ELRGLYHUVLW\� HGXFDWLRQ� QHWZRUN� RI� 6FLHQFH� *DUGHQV� DQG� (GXFDWLRQ�
)LHOG�6WDWLRQV��

H��EH� WKH� IRFDO� SRLQW� IRU� RYHUVHHLQJ� WKH� HQIRUFHPHQW� RI� QDWLRQDO� ODZV�
FRQFHUQHG�ZLWK�SURWHFWLRQ�RI�ELRGLYHUVLW\��DQG�WKH�QDWLRQDO�IRFDO�SRLQW�
IRU� HQVXULQJ� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV� RI� LQWHUQDWLRQDO�
FRQYHQWLRQV�FRQFHUQHG�ZLWK�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\��

�
/HDG�&RRUGLQDWLQJ�$JHQF\��
� 0LQLVWU\�RI�6WDWH�IRU�WKH�(QYLURQPHQW���(J\SWLDQ�(QYLURQPHQWDO�$IIDLUV�
$JHQF\��(($$��
�
2WKHUV�'LUHFWO\�,QYROYHG��
� *RYHUQRUDWHV�� 0LQLVWU\� RI� (GXFDWLRQ�� 8QLYHUVLWLHV�� 5HVHDUFK� &HQWUHV��
0LQLVWU\�RI�$JU\FXOWXUH��HWF��
�
3ODQQHG�WR�VWDUW�LQ�������
�
6LQJOH�6WDJH����������������WZR�\HDUV���
�
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���7R�LPSOHPHQW��
L��1DWLRQDO�3URJUDPPH�IRU�0DQSRZHU�'HYHORSPHQW��
E��1DWLRQDO�3URJUDPPH�IRU�5HVHDUFK�DQG�0RQLWRULQJ��
F��1DWLRQDO�1HWZRUN�RI�ELRGLYHUVLW\�'DWD��
G��1DWLRQDO�3URJUDPPH�IRU�(GXFDWLRQ�DQG���
H��VXSSRUWLQJ� SURJUDPPHV� RI� HGXFDWLRQ� DQG� GLVVHPLQDWLRQ� RI�
ELRGLYHUVLW\�LQIRUPDWLRQ���

���7R�EXLOG�XS�WKH�WHFKQLFDO�FDSDELOLWLHV��HTXLSPHQW��HOHFWURQLF�QHWZRUNV��
WUDLQHG�SHUVRQQHO�� RI� WKH�'HSDUWPHQW�RI�1DWXUH�&RQVHUYDWLRQ�DQG� LWV�
DVVRFLDWH�XQLWV�DQG�LQVWLWXWLRQV��
�

���7R� HVWDEOLVK� D� IXQFWLRQDO� PHFKDQLVP� IRU� WKH� UHODWLRQVKLSV� RI� PXWXDO�
VXSSRUW� EHWZHHQ� WKH� 'HSDUWPHQW� DQG� WKH� QRQ�JRYHUQPHQWDO�
RUJDQL]DWLRQV� �1*2V�� DQG� FLYLO� VRFLHW\� ERGLHV�� DQG� EHWZHHQ� WKH�
'HSDUWPHQWV�DQG�JRYHUQPHQW� �ERGLHV� FRQFHUQHG�ZLWK�FRQVHUYDWLRQ�RI�
ELRGLYHUVLW\��

�
$FWLYLWLHV�DQG�FRVW�HVWLPDWHV���[�������86�����
�
���0DQSRZHU�'HYHORSPHQW�3URJUDPPH�� �����
���5HVHDUFK�DQG�PRQLWRULQJ�SURJUDPPH� �����
���'DWD�QHWZRUN� �����
���(GXFDWLRQ�DQG�DZDUHQHVV�SURJUDPPH� �����
���7HFKQLFDO�FDSDELOLW\�RI�'HSDUWPHQW� �����
���1DWLRQDO�PHFKDQLVPV� �����
�
7RWDO� �����
�
6DODULHV�WR�EH�SDLG�LQ�(J\SWLDQ�SRXQGV�QRW�LQFOXGHG��<HDUO\�RSHUDWLRQDO�FRVW��DV�
IURP�������RQZDUG��LV�86��������������HTXLSPHQW��
�
/LNHO\�H[WHUQDO�VRXUFHV�RI�IXQGLQJ��
�

���81(6&2���81(3���&%'�6HFUHWDULDW��WHFKQLFDO�DVVLVWDQFH�
���*()���81'3�
���2WKHU�ELODWHUDO�DLG�
�
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3URJUDPPH�����

�
3UHSDUDWLRQ DQG LPSOHPHQWDWLRQ RI 1DWLRQDO

%LRWHFKQRORJ\�%LRVDIHW\ )UDPHZRUNV
%LRWHFKQRORJ\�ZLOO�FRQWULEXWH�VXEVWDQWLYHO\�WR�WKH�LPSURYHPHQW�RI�

DJULFXOWXUH��ILVKHULHV��KHDOWK�DQG�HQYLURQPHQW�LQ�(J\SW���+RZHYHU��WRGDWH�WKHUH�LV�
QR�QDWLRQDO�ELRWHFKQRORJ\�SROLF\�RU�ELRVDIHW\�IUDPHZRUN��LUUHVSHFWLYH�RI�WKH�IDFW�
WKDW�OLYLQJ�PRGLILHG�RUJDQLVPV��/02V��DQG�RWKHU�ELRWHFKQRORJ\�SURGXFWV�DUH�
EHLQJ�GHYHORSHG�DQG�FRPPHUFLDOL]HG�LQ�(J\SW���/02V�DUH�DOVR�WUDGHG�
LQWHUQDWLRQDOO\�DQG�WKHLU�PRYHPHQW�LQWR�DQG�RXW�RI�(J\SW�LV�LQHYLWDEOH��
�
2EMHFWLYHV�

7R�SURPRWH�VDIH�GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�ELRWHFKQRORJ\�IRU�
FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�JHQWLF�GLYHUVLW\��
�
6WDJHV�RI�$FWLYLWLHV�

����6WRFN�WDNLQJ�DQG�DVVHVVPHQW�RI�H[LVWLQJ�ELRWHFKQRORJLHV�DQG�VWDWH�RI�VDIHW\�LQ�
WKHLU�DSSOLFDWLRQ��
�

����,GHQWLILFDWLRQ�DQG�DQDO\VLV�RI�RSWLRQV�IRU�ELRWHFKQRORJ\�DSSOLFDWLRQV�DQG�
LPSOHPHQWDWLRQ�RI�ELRVDIHW\�IUDPHZRUNV��
�

����3UHSDUDWLRQ�RI�QDWLRQDO�ELRWHFKQRORJ\�SROLF\�DQG�ELRVDIHW\�IUDPHZRUNV��
�

����,PSOHPHQWDWLRQ�RI�SULRULW\�DFWLYLWLHV�DQG�LQIRUPDWLRQ�H[FKDQJH�UHTXLUHPHQWV��
�
/HDG�DJHQFLHV�
� 0LQLVWU\�RI�$JULFXOWXUH�DQG�0LQLVWU\�RI�(QYLURQPHQW���3ODQQHG�WR�VWDUW�LQ�
������
�
(VWLPDWHG�FRVW�
86��������������
/LNHO\�VRXUFHV�RI�IXQGLQJ�

���*()�
� ���86$,'�
� ���2WKHU�ELODWHUDO�DLG�


