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(QHUJ\�2SWLRQV�IRU�,UDQ��
)LQGLQJV�IURP��'HFHQWUDOLVHG�(QHUJ\�*HQHUDWLRQ��2SSRUWXQLWLHV�LQ�,UDQ��

:$'(��(FRQRPLF�0RGHO�$SSOLFDWLRQ�5HSRUW�
�
:RUOG�ZLGH��JRYHUQPHQWV��LQYHVWRUV��FRUSRUDWLRQV��QRQ�JRYHUQPHQWDO�DQG�LQWHU�JRYHUQPHQWDO�DFWRUV�DUH�
LQYROYHG�LQ�D�GLVFXVVLRQ�DERXW�HQHUJ\�FKRLFHV��FKRLFHV�WKDW�ZLOO�GHILQH�RXU�ZRUOG��DIIHFW�RXU�VHFXULW\�DQG�
VKDSH�RXU�HQYLURQPHQW����
�
$�KXJH�HQYLURQPHQWDO��HFRQRPLF�DQG�VRFLDO�FRVW�KDV�EHHQ�SDLG�IRU�WKH�XVH�RI�FRQYHQWLRQDO�HQHUJ\�VRXUFHV��
VPRNH�IURP�FRDO�DQG�IXPHV�IURP�RLO�SRLVRQ�WKH�DLU��FKRNH�FLWLHV�DQG�SXPS�RXW�JUHHQKRXVH�JDVHV�WKDW�FDXVH�
JOREDO�ZDUPLQJ��QXFOHDU�ZDVWH�DQG�DFFLGHQWV�NLOO�KXPDQV�DQG�ZLOGOLIH�DQG�SROOXWH�WKH�DLU��ODQG�DQG�VHD��7KH�
QHHG�IRU�VHFXUH��VWDEOH�DQG�UHOLDEOH�HQHUJ\�VRXUFHV�DQG�WKH�QHHG�IRU�IDLU�DFFHVV�RI�DOO�WR�HQHUJ\�VHUYLFHV�
UHTXLUH�D�UHWKLQN�RI�RXU�HQHUJ\�VXSSO\��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ����
�
,Q�,UDQ�WKH�HQHUJ\�GHEDWH�LV�QR�OHVV�LPSRUWDQW��7KLV�HQHUJ\�UHSRUW�LV�RIIHUHG�DV�D�FRQWULEXWLRQ�WR�WKH�GHEDWH�
DERXW�HQHUJ\�SDWKZD\V�DQG�FKRLFHV�FXUUHQWO\�KDSSHQLQJ�LQ�,UDQ���*UHHQSHDFH�ZHOFRPHV�WKH�RSSRUWXQLW\�WR�
FRQWULEXWH�WR�WKLV�GHEDWH���
�
*UHHQSHDFH�FRPPLVVLRQHG�D�UHSRUW�IURP�WKH�:RUOG�$OOLDQFH�IRU�'HFHQWUDOLVHG�(QHUJ\��:$'(��WR�VKRZ�D�
UDQJH�RI�HQHUJ\�RSWLRQV�IRU�,UDQ��7KH�VWXG\�GHPRQVWUDWHV�WKH�EHQHILWV�RI�SROLFLHV�WKDW�HQFRXUDJH�WKH�XSWDNH�
RI�UHQHZDEOH�HQHUJ\��GHFHQWUDOLVHG�HQHUJ\�V\VWHPV�DQG�HQHUJ\�HIILFLHQF\���7KHVH�EHQHILWV�LQFOXGH�WKH�
SURWHFWLRQ�RI�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK�DQG�UHGXFLQJ�FDSLWDO�FRVWV�ZKLOH�VWLOO�PHHWLQJ�WKH�HQHUJ\�
QHHGV�RI�,UDQLDQ�SHRSOH�DQG�LQGXVWU\���

.H\�)LQGLQJV��
7KH�WKUHH�PRVW�HIIHFWLYH�ZD\V�WR�PLQLPLVH�FRVWV�DQG�HQYLURQPHQWDO�LPSDFWV�IURP�WKH�SRZHU�VHFWRU�LQ�,UDQ�
DUH��

• 'HFHQWUDOLVHG�(QHUJ\�±�JHQHUDWLQJ�HQHUJ\�DW�RU�QHDU�WKH�SRLQW�DW�ZKLFK�LW�LV�QHHGHG��LQFOXGLQJ�WKH�
HIILFLHQW�FR�JHQHUDWLRQ�RI�KHDW���

• 5HQHZDEOH�(QHUJ\�±�XVLQJ�,UDQ¶V�ZLQG��VRODU��ELRPDVV�DQG�JHRWKHUPDO�HQHUJ\�VRXUFHV�WR�PHHW�DQ�
LQFUHDVLQJ�SRUWLRQ�RI�QHZ�HOHFWULFLW\�UHTXLUHPHQWV���

• 'HPDQG�VLGH�0DQDJHPHQW�±�VDWLVI\LQJ�VHUYLFH�QHHGV�ZKLOH�UHGXFLQJ�WKH�UHTXLUHPHQW�IRU�HOHFWULFLW\�
JHQHUDWLRQ�±�IRU�LQVWDQFH�WKURXJK�HQHUJ\�HIILFLHQF\���

�
8VLQJ�VXFK�V\VWHPV��,UDQ�FDQ�PHHW�IXWXUH�HQHUJ\�QHHGV�DW�ORZHU�FRVW��XVLQJ�OHVV�QDWXUDO�JDV��DQG�ZLWK�PRUH�
FRVW�HIILFLHQW�UHGXFWLRQV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�WKDQ�WKURXJK�WUDGLWLRQDO�FHQWUDOLVHG�SURGXFWLRQ�RI�
HOHFWULFLW\��,UDQ�FDQ�GR�ZLWKRXW�QXFOHDU�SRZHU�DQG�UHGXFH�LWV�GHSHQGHQFH�RQ�IRVVLO�IXHOV��ZKLOH�PHHWLQJ�WKH�
QHHGV�RI�LWV�SHRSOH�DQG�LWV�HFRQRP\��7KHVH�DUH�RSWLRQV�ZKLFK�FDQ�EH�GHYHORSHG�DQG�GLVFXVVHG�ZLWKLQ�,UDQ��
DQG�*UHHQSHDFH�LV�SOHDVHG�WR�PDNH�WKH�VWXG\�GDWD�DQG�PRGHO�DYDLODEOH�IRU�WKLV�XVH���

7KH�(QHUJ\�4XHVWLRQ��
+RZ�GR�ZH�PHHW�HQHUJ\�QHHGV�RI�SHRSOH�ZLWKRXW�FRPSURPLVLQJ�WKH�HQYLURQPHQW��VRFLDO�ZHOIDUH�DQG�
HFRQRPLHV"��7KH�WKUHDW�RI�FOLPDWH�FKDQJH�PHDQV�ZH�QHHG�WR�PRYH�WRZDUGV�HQHUJ\�VRXUFHV�ZKLFK�GR�QRW�
DGG�IXUWKHU�WR�JUHHQKRXVH�JDV�HPLVVLRQV��6HFXULW\�RI�HQHUJ\�VXSSOLHV�LV�D�PDMRU�LVVXH��DV�IRVVLO�IXHO�DQG�
QXFOHDU�UHVRXUFHV�DUH�ILQLWH�DQG�DV�UHVRXUFHV�GZLQGOH�DQG�SULFHV�ULVH��VR�FRPSHWLWLRQ�LQWHQVLILHV��LQFUHDVLQJ�
�������������������������������������������������

� �:RUOG�$OOLDQFH�IRU�'HFHQWUDOLVHG�(QHUJ\��:$'(��KDV�H[SHULHQFH�GHYHORSLQJ�HQHUJ\�VFHQDULRV�IRU�D�ZLGH�UDQJH�RI�LQGXVWULDO�DQG�
GHYHORSLQJ�FRXQWULHV���+HOS�IRU�WKH�VWXG\�KDV�EHHQ�NLQGO\�SURYLGHG�E\�GLVFXVVLRQV�ZLWK�7HKUDQ�8QLYHUVLW\¶V�5HVHDUFK�,QVWLWXWH�IRU�(QHUJ\�
0DQDJHPHQW�DQG�3ODQQLQJ�DW�7HKUDQ�8QLYHUVLW\��:H�DSSUHFLDWH�WKHLU�VXSSRUW�DQG�DUH�PDNLQJ�WKH�VWXG\�GDWD�DYDLODEOH�WR�WKHP�IRU�
IXUWKHU�ZRUN������
�
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WKH�WKUHDW�RI�PLOLWDU\�FRQIOLFW�RYHU�WKHVH�UHVRXUFHV��)XUWKHU��QXFOHDU�SRZHU�FDUULHV�DQ�LQWULQVLF�WKUHDW�RI�WKH�
SUROLIHUDWLRQ�RI�QXFOHDU�ZHDSRQV��ZKHUHYHU�LQ�WKH�ZRUOG�LW�LV�XVHG�RU�GHYHORSHG���

5HQHZDEOH�(QHUJ\�LQ�,UDQ�
7KRXJK�ULFK�LQ�RLO�DQG�JDV��,UDQ��OLNH�PDQ\�RWKHU�FRXQWULHV�LQ�WKH�0LGGOH�(DVW��LQFUHDVLQJO\�UHFRJQLVHV�WKH�
QHHG�WR�GLYHUVLI\�HQHUJ\�VRXUFHV��WR�HQVXUH�VHFXULW\�RI�VXSSOLHV�DQG�SURYLGH�IRU�PRUH�FRQVLVWHQW�HQHUJ\�
FRVWV���5HQHZDEOH�HQHUJ\�WHFKQRORJLHV��DV�ZHOO�DV�GHFHQWUDOLVHG�HQHUJ\�V\VWHPV�DQG�HQHUJ\�HIILFLHQF\�
SURJUDPPHV��DUH�UHDOLVWLF�RSWLRQV�ZLWKRXW�WKH�HQYLURQPHQWDO�LPSDFWV�RI�FRQYHQWLRQDO�IXHOV����
�
5HVHDUFK�E\�WKH�,UDQ�5HQHZDEOH�(QHUJ\�2UJDQLVDWLRQ��IRXQGHG�E\�WKH�0LQLVWU\�RI�(QHUJ\��VKRZV�WKDW�ZLQG�
SRZHU��ELRPDVV�DQG�JHRWKHUPDO�HQHUJ\�KDYH�D�KXJH�SRWHQWLDO��6RODU�HQHUJ\�LV�DOVR�DEXQGDQW�LQ�,UDQ��ZLWK�D�
SRWHQWLDO�RI�������N:K�P���EXW�LW�LV�PRVWO\�XVHG�IRU�WKHUPDO�DSSOLFDWLRQV��DQG�SKRWRYROWDLF�V\VWHPV�DUH�
FXUUHQWO\�XVHG�IRU�DJULFXOWXUDO�DQG�IURQWLHU�VLWXDWLRQV���
�
7$%/(����327(17,$/�)25�1(:�5(1(:$%/(�(1(5*<�6285&(6�,1�,5$1�
7HFKQRORJ\� 3RWHQWLDO� 3URMHFWHG�FDSDFLW\������
:LQG�HQHUJ\� ������0ZH� ������0ZH�
%LRPDVV� �������0:WK� 1�$�
*HRWKHUPDO�HQHUJ\� ������0:H� ����0ZH�
,($��������:h33(57$/�,167,787��������

7KH�(QHUJ\�0RGHO�
7KH�:$'(�PRGHO�SURYLGHV�UHVXOWV�RQ�WKH�FDSLWDO�FRVWV��GHOLYHUHG�HOHFWULFLW\�FRVWV��&2��DQG�RWKHU�SROOXWLRQ�HPLVVLRQV��IXHO�XVH�DQG�HOHFWULFLW\�JHQHUDWLRQ�IRU�D�EDVHOLQH�VFHQDULR�DQG�D�QXPEHU�RI�VHQVLWLYLW\�VFHQDULRV��
)RU�HDFK�VFHQDULR�WKH�UHVXOWV�FRPSDUH�FHQWUDOLVHG�JHQHUDWLRQ��&*��ZLWK�YDULRXV�TXRWLHQWV�RI�GHFHQWUDOLVHG�
JHQHUDWLRQ����
�
'HFHQWUDOLVHG�HQHUJ\��'(��WHFKQRORJLHV�HQFRPSDVV�HQHUJ\�JHQHUDWLRQ�V\VWHPV�WKDW�SURGXFH�KHDW�DQG�
HOHFWULFLW\�DW��RU�FORVH�WR��WKH�SRLQW�RI�FRQVXPSWLRQ���7KH\�LQFOXGH��KLJK�HIILFLHQF\�FRJHQHUDWLRQ�RI�FRPELQHG�
KHDW�DQG�SRZHU��RQ�VLWH�UHQHZDEOH�HQHUJ\�V\VWHPV��HQHUJ\�UHF\FOLQJ�V\VWHPV��LQFOXGLQJ�WKH�XVH�RI�ZDVWH�
JDVHV��ZDVWH�KHDW�DQG�SUHVVXUH�GURSV�WR�JHQHUDWH�HOHFWULFLW\�RQ�VLWH���:$'(�FODVVLILHV�VXFK�V\VWHPV�DV�'(�
UHJDUGOHVV�RI�SURMHFW�VL]H��IXHO�RU�WHFKQRORJ\�RU�ZKHWKHU�WKH�V\VWHP�LV�RQ�JULG�RU�RII�JULG����
�
8VLQJ�FXUUHQW�FRQGLWLRQV�DQG�SODQQHG�LQYHVWPHQWV�LQ�,UDQ¶V�HQHUJ\�VHFWRU�DV�D�VWDUWLQJ�SRLQW��WKH�UHSRUW�
H[DPLQHV�WKH�DGYDQWDJHV�RI�LQYHVWLQJ�LQ�VPDOOHU�VFDOH�ORFDOL]HG�HQHUJ\�SURGXFWLRQ�YHUVXV�WKH�FXUUHQW�PRGHO�
ZLWK�LWV�ODUJH�FHQWUDOLVHG�JHQHUDWLQJ�IDFLOLWLHV��7KH�VWXG\�DOVR�GHPRQVWUDWHV�ZKDW�ZRXOG�KDSSHQ�LI�,UDQ�
DGRSWHG�D�WDUJHW�RI�PHHWLQJ�����RI�LWV�HQHUJ\�QHHGV�ZLWK�UHQHZDEOH�HQHUJ\�VRXUFHV�E\�������WKH�VDPH�JRDO�
DV�WKH�(XURSHDQ�8QLRQ������
�
7ZR�EDVHOLQH�VFHQDULRV�DUH�FRQVLGHUHG��WKHQ�HDFK�LV�GHYHORSHG�XVLQJ�D�QXPEHU�RI�YDULDEOH�IDFWRUV��7KH�ILUVW�
EDVHOLQH�VFHQDULR�UHSUHVHQWV�WKH�HOHFWULFLW\�V\VWHP�LQ�,UDQ�DV�LW�LV�SURMHFWHG�WR�GHYHORS�RYHU�WKH�QH[W����\HDUV�
±�WKDW�LV�D�FHQWUDOLVHG�JHQHUDWLRQ��&*��VFHQDULR��8QGHU�WKLV�SURMHFWLRQ��FDVH�PRVW�RI�WKH�QHZ�HOHFWULFLW\�
GHPDQG�LV�PHW�E\�QDWXUDO�JDV�ILUHG�FRPELQHG�F\FOH�JDV�WXUELQH��&&*7��SRZHU�VWDWLRQV��ZKLFK�UHSODFH�
H[LVWLQJ�VWHDP�WXUELQH�SODQWV�DQG�RSHQ�F\FOH�JDV�WXUELQHV��2WKHU�QHZ�JHQHUDWLRQ�FDSDFLW\�LQFOXGHV�ODUJH�
K\GURSRZHU�VWDWLRQV��VXFK�DV�DW�.DURRQ��DQG�WKH�%XVKHKU�����*:�QXFOHDU�SRZHU�SODQW��GXH�WR�RSHQ�LQ�������
�
7KH�VHFRQG�EDVHOLQH�VFHQDULR�FRQVLGHUV�WKH�DSSOLFDWLRQ�RI�GHFHQWUDOLVHG�HQHUJ\��'(���,Q�WKLV�SDWKZD\��WKH�
PDMRULW\�RI�QHZ�GHPDQG�LV�PHW�E\�LQGXVWULDO�RQ�VLWH�JDV�HQJLQHV�DQG�FRPELQHG�KHDW�DQG�SRZHU��&+3��
SODQWV��XVLQJ�ERWK�RLO�DQG�QDWXUDO�JDV��,QLWLDOO\�PRVW�RQ�VLWH�JHQHUDWLRQ�LV�HOHFWULFLW\�RQO\��EXW�&+3�
FRJHQHUDWLRQ�IRUPV�DQ�LQFUHDVLQJ�VKDUH�RI�QHZ�JHQHUDWLRQ�RYHU�WKH����\HDU�SHULRG��VR�WKDW�DIWHU����\HDUV�



)LQGLQJV�IURP�'HFHQWUDOLVHG�(QHUJ\�*HQHUDWLRQ�2SSRUWXQLWLHV�LQ�,UDQ�
�

�

�

�

�

����RI�WKH�WRWDO�&+3�SRWHQWLDO�LV�DFKLHYHG��6PDOO��EXW�LQFUHDVLQJ��DPRXQWV�RI�ELRPDVV�FRJHQHUDWLRQ�DQG�
RWKHU�UHQHZDEOH�HQHUJ\�JHQHUDWLRQ�DOVR�PHHWV�IXWXUH�HOHFWULFLW\�GHPDQG�LQ�WKLV�VFHQDULR��
�
7KHVH�EDVHOLQH�VFHQDULRV�DUH�WKHQ�HYDOXDWHG�DJDLQVW�WZR�PDMRU�YDULDEOHV�DIIHFWLQJ�WKH�SRZHU�JHQHUDWLRQ�
ILHOG���7KH�ILUVW�RI�WKHVH�ORRNV�DW�KRZ�WKH�EDVHOLQH�VFHQDULRV�DUH�DIIHFWHG�E\�ERWK�KLJK�DQG�ORZ�JURZWK�LQ�IXHO�
SULFHV����7KH�VHFRQG�YDULDEOH�DVVHVVHG�LV�WKH�JURZWK�LQ�GHPDQG�IRU�HOHFWULFLW\��DQG�DJDLQ��ERWK�D�KLJK�JURZWK�
UDWH�DQG�D�ORZ�JURZWK�UDWH�DUH�FRQVLGHUHG��
�
7KXV��WKH�VWXG\�ORRNV�DW�D�UDQJH�RI�IXWXUH�SRVVLELOLWLHV�±�IURP�D�EXVLQHVV�DV�XVXDO�PRGHO��WR�D�PRGHVW�VKLIW�
WRZDUGV�UHQHZDEOH�HQHUJ\�DQG�GHFHQWUDOLVHG�HQHUJ\���&KDQJHV�DUH�RQO\�SURSRVHG�IRU�,UDQ¶V�1(:�JHQHUDWLQJ�
FDSDFLW\��QRW�IRU�H[LVWLQJ�RSHUDWLQJ�SRZHU�JHQHUDWLRQ���

)LQGLQJV�
)LQGLQJ�����'HFHQWUDOLVHG�HQHUJ\�FDQ�PHHW�IXWXUH�HOHFWULFLW\�GHPDQG�LQ�,UDQ�DW�D�����ORZHU�FRVW�WKDQ�
WUDGLWLRQDO�FHQWUDOLVHG�JHQHUDWLRQ��
�
7$%/(����327(17,$/�&$3,7$/�&2676�$1'�'(/,9(5('�(/(&75,&,7<�&2676�
6$9,1*6�7+528*+�'(�
� �����&*� �����'(� '(�6DYLQJ� ��5HGXFWLRQ�
&DSLWDO�FRVWV��ELOOLRQ���� ����� ����� ���� ����
'HOLYHUHG�HOHFWULFLW\�
FRVWV���F�N:K�� ����� ����� ����� ���
:$'(�������
�
)LQGLQJ�����'(�FRXOG�UHGXFH�,UDQ¶V�FRQVXPSWLRQ�RI�QDWXUDO�JDV�IRU�SRZHU�JHQHUDWLRQ�E\����7:+�SHU�
\HDU�WKURXJK�KLJKHU�HIILFLHQF\��DOORZLQJ�PRUH�RI�LWV�UHVRXUFHV�WR�EH�XVHG�ORFDOO\�IRU�RWKHU�SXUSRVHV��
RU�WR�EH�H[SRUWHG��
�
/RZHU�JDV�FRQVXPSWLRQ�LV�DFKLHYHG�EHFDXVH�JDV�&+3�LV�PRUH�HIILFLHQW�WKDQ�FHQWUDOLVHG�JDV�SRZHU�SODQWV��
EHFDXVH�RI�WKH�RQ�VLWH�XVH�RI�WKH�KHDW�RXWSXW�RI�WKH�JHQHUDWLRQ�SURFHVV��ZKLFK�LV�RWKHUZLVH�ZDVWHG����
�
)LQGLQJ�����7KH�SRWHQWLDO�IRU�RLO�DQG�JDV�ILUHG�&+3�DSSOLFDWLRQV�LQ�,UDQ�LV�FRQVLGHUDEOH�DQG�FDQ�GHOLYHU�
FRQFUHWH�FRVW�VDYLQJV�DQG�HPLVVLRQ�UHGXFWLRQV��
�
7KH�UHVXOWV�VKRZ�WKDW�GHYHORSLQJ�WKH�SRWHQWLDO�IRU�RLO�DQG�JDV�ILUHG�FRJHQHUDWLRQ�DW�LQGXVWULDO�DQG�FRPPHUFLDO�
IDFLOLWLHV�FDQ�UHGXFH�HOHFWULFLW\�FRVWV�FRPSDUHG�WR�WKH�FHQWUDOLVHG�%DVHOLQH�6FHQDULR��5HDOLVLQJ�RQH�WKLUG�RI�
WKLV�H[LVWLQJ�SRWHQWLDO��HOHFWULFLW\�FRVWV�FRXOG�EH�UHGXFHG�E\�����IURP�WKH�EDVHOLQH�VFHQDULR��
�
)LQGLQJ�����%HFDXVH�WKH�'(�VFHQDULR�LV�FKHDSHU�RYHUDOO�LW�LV�D�PRUH�FRVW�HIIHFWLYH�ZD\�RI�UHGXFLQJ�
HPLVVLRQV�RI�FDUERQ�GLR[LGH�IURP�HOHFWULFLW\�JHQHUDWLRQ�WKDQ�D�FRQYHQWLRQDO�FHQWUDOLVHG�V\VWHP�ZLWK�
D�ODUJH�VKDUH�RI�FRPELQHG�F\FOH�JDV�WXUELQHV����
�
&RVWV�DUH�VDYHG�DV�GHFHQWUDOLVHG�JHQHUDWLRQ�LV�PRUH�HIILFLHQW��EHFDXVH�LW�DYRLGV�QHWZRUN�ORVVHV�E\�UHGXFLQJ�
WUDQVPLVVLRQ�UHTXLUHPHQWV��DQG�DOORZV�IRU�WKH�FRPELQHG�XVH�RI�WKH�KHDW�DQG�SRZHU�RXWSXW��/RZHU�
WUDQVPLVVLRQ�UHTXLUHPHQWV�DOVR�PHDQ�WKDW�OHVV�QHWZRUN�LV�QHHGHG�WR�GHOLYHU�HOHFWULFLW\�WR�XVHUV��VR�WKDW�
QHWZRUN�LQYHVWPHQW�FRVWV�DUH�ORZHU��,Q�WKLV�VWXG\�LQYHVWPHQW�LQ�WKH�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�QHWZRUNV�WR�
�����LQ�WKH�EDVHOLQH�VFHQDULR�LV�������ELOOLRQ�LQ�D�FHQWUDOLVHG�V\VWHP��EXW�RQO\������ELOOLRQ�ZLWK�GHFHQWUDOLVHG�
JHQHUDWLRQ��
�
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)LQGLQJ�����'HPDQG�VLGH�PDQDJHPHQW�PHDVXUHV�FDQ�VLJQLILFDQWO\�UHGXFH�FRVWV��HPLVVLRQV�DQG�IXHO�
XVH��
�
'HPDQG�JURZWK�LV�WKH�VLQJOH�PRVW�LPSRUWDQW�SDUDPHWHU��7KH�GHPDQG�JURZWK�VHQVLWLYLW\�VFHQDULRV�VKRZ�WKDW�
UHGXFLQJ�WKH�IXWXUH�GHPDQG�JURZWK�WR������SHU�\HDU�WKURXJK�GHPDQG�VLGH�PDQDJHPHQW�PHDVXUHV�FDQ�
UHGXFH�FDSLWDO�LQYHVWPHQW�FRVWV�DQG�IXHO�XVH�VLJQLILFDQWO\���'HPDQG�VLGH�PDQDJHPHQW�VDWLVILHV�VHUYLFH�
QHHGV�E\�D�UDQJH�RI�PHDVXUHV��PDLQO\�WKURXJK�HQHUJ\�HIILFLHQF\���&RQYHUVHO\��VXSSO\�VLGH�PDQDJHPHQW�
VLPSO\�VXSSOLHV�PRUH�FDSDFLW\�WR�IXOILO�QHHGV���&2��HPLVVLRQV�DUH�DOVR�UHGXFHG�E\������IURP�WKH�EDVHOLQH�
VFHQDULRV��
�

7$%/(����&$3,7$/�&2676��&2��(0,66,216�$1'�*$6�86(�$1'�'(0$1'�*52:7+�
6&(1$5,26��:$'(��������
6FHQDULR� &DSLWDO�FRVWV�

�ELOOLRQ����
&2��HPLVVLRQ�

�0W�\U��
1DWXUDO�JDV�XVH�

�7:K�\U��
%DVHOLQH�±�&*� ����� ������ ����
%DVHOLQH�±�'(� ����� ������ ����
/RZ�GHPDQG�±�&*� ����� ������ ����
/RZ�GHPDQG�±�'(� ����� ������ ����
+LJK�GHPDQG�±�&*� ����� ������� ����
+LJK�GHPDQG���'(� ����� ������� ����

6XPPDU\��
,UDQ�FDQ�PHHW�LWV�DQWLFLSDWHG�HQHUJ\�QHHGV�DW�ORZHU�FRVW�DQG�ZLWK�OHVV�SROOXWLRQ�E\�LQFRUSRUDWLQJ�
GHFHQWUDOLVHG�HQHUJ\�JHQHUDWLRQ��PDNLQJ�JUHDWHU�XVH�RI�LWV�DEXQGDQW�UHQHZDEOH�VRXUFHV�DQG�E\�D�VKLIW�LQ�
HQHUJ\�SROLF\�WRZDUGV�HQFRXUDJLQJ�GHPDQG�VLGH�PDQDJHPHQW����
�
2YHU�WKH�QH[W����\HDUV��
�

��� 'HFHQWUDOLVHG�HQHUJ\�FDQ�PHHW�IXWXUH�HOHFWULFLW\�GHPDQG�LQ�,UDQ�DW�D�ORZHU�FRVW�WKDQ�
WUDGLWLRQDO�FHQWUDOLVHG�JHQHUDWLRQ��

��� 'HFHQWUDOLVHG�HQHUJ\�LV�D�PRUH�FRVW�HIIHFWLYH�ZD\�RI�UHGXFLQJ�HPLVVLRQV�RI�FDUERQ�GLR[LGH�
IURP�HOHFWULFLW\�JHQHUDWLRQ�WKDQ�FRQYHQWLRQDO�FHQWUDOLVHG�V\VWHPV��

��� 0HHWLQJ�����RI�HOHFWULFLW\�GHPDQG�LQ�,UDQ�ZLWK�UHQHZDEOH�VRXUFHV�LQ������FRXOG�UHGXFH�&2��HPLVVLRQV�E\�����IURP�D�EXVLQHVV�DV�XVXDO�VFHQDULR��
��� 'HFHQWUDOLVHG�HQHUJ\�FRXOG�UHGXFH�,UDQ¶V�FRQVXPSWLRQ�RI�QDWXUDO�JDV�IRU�SRZHU�JHQHUDWLRQ�

DOORZLQJ�PRUH�RI�LWV�UHVRXUFHV�WR�EH�XVHG�ORFDOO\�IRU�RWKHU�SXUSRVHV��RU�IRU�H[SRUW��
��� 7KH�SRWHQWLDO�IRU�RLO�DQG�JDV�ILUHG�&+3�DSSOLFDWLRQV�LQ�,UDQ�LV�FRQVLGHUDEOH�DQG�FDQ�GHOLYHU�

FRQFUHWH�FRVW�VDYLQJV�DQG�UHGXFH�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�DQG�RWKHU�SROOXWLRQ��
�
�
�
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