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�HW��DFKLHYLQJ� FLUFXODULW�� UHTXLUHV� LPSRUWDQW� FKDQJH� LQ� WKH�

ZD�� SHRSOH�WKLQN� DERXW� WKHLU� EXLOW� HQYLURQPHQW���ZDUH�RI�

WKHVH�PDMRU�VRFLHWDO�FKDOOHQJH��WKH�%�0%�WHDP�ZRUNHG�RQ�

GHYHORSPHQW�VFHQDULRV�DQG�VWUDWHJLHV�WR�RYHUFRPH�EDUULHUV�

DQG�WR�HDVH� WKH�SDWK� WRZDUGV�FLUFXODU�KXPDQ�VHWWOHPHQWV�

��JHVSF����

����� 0%�36%836��3��
�-6�90%6�/23�0)(+)

7KH� SLORW� SURMHFWV� DUH� UHDO� ODERUDWRULHV� IRU� FLUFXODULW��

WKDW�

s� L�WHJUDWH�UHYHUVLEOH�GHVLJ��FR�FHSWV���WUD�VIRUPDWLR��

FDSDFLW�� D�G� UH�XVH� SRWH�WLDO�� DW� GLIIHUH�W� OHYHOV��

SURYLGL�J� IOH�LEOH� EXLOGL�JV�� FUHDWL�J� L�GHSH�GH�W�

V�VWHPV��H�YHORSHV��L�WHULRU�ZDOOV��URRIV�����

s� KLJKOLJKW� WKH� �UH�XVHr� SRWH�WLDO� RI� PDWHULDOV�� E��

SURYL�J�WKDW�WKHLU�HFR�RPLF�YDOXH�FD��EH�SUHVHUYHG�

WKURXJKRXW�VHYHUDO�WUD�VIRUPDWLR�V�

s� LGH�WLI���HFHVVDU��FKD�JHV� L��SURMHFW�JRYHU�D�FH��

,�� RUGHU� WR� DFKLHYH� FLUFXODULW��� WKH� SURMHFWpV�

VWDNHKROGHUV� �HHG� WR� EH� L�YROYHG� XSVWUHDP�� L�� D�

FROODERUDWLYH�GHVLJ��SURFHVV��

s� SURYH� WKH� LPSRUWD�FH� RI� OL�NL�J� SK�VLFDO�

EXLOGL�JV�D�G�GLJLWDO� V�VWHPV� WR�PD�LPLVH� �UH�XVH�

RSSRUWX�LWLHV

s� SURYLGH� IHHGEDFN� R�� VXSSRUWL�J� DFWLYLWLHV� L�� WKH�

YDOXH��HWZRUN��H�J��SURFXUHPH�W��HWF���

)L��UH�������HZ�OLIH�F�FOH�DSSURDFK�L��WKH�FR�VWU�FWLR��L�G�VWU���

H�DEOHG�E����0��WRROV

)L��UH����,��D�FLUF�ODU�HFR�RP���WKH��VHUpV��HHGV�D�G�

FR�VFLR�V�HVV�DER�W�H�YLUR�PH�WDO�FKDOOH��HV�DUH�NH��IRU��D�

V�FFHVVI�O�WUD�VLWLR��

)L��UH����,�WH�UDWLR��RI�WKH�EURDGHU�VRFLHWDO�FKDOOH��HV�D�G�RI�

H�YLUR�PH�WDO�FRVW�D�G�LPSDFW�L�WR�WKH�FLUF�ODU�UHIOHFWLR�
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)L��UH����2YHUYLHZ�RI�WKH�SLORW�SURMHFWV�D�G���0��ZRUN�SDFND�H����:3���DFWLR�V

�PDVT�PG�UIJT�SF�PSU

7KH� UHYHUVLEOH� EXLOGLQJ� GHVLJQ� DSSURDFK�� WKH� 0DWHULDOV�

3DVVSRUWV��WKH�&LUFXODU�%XLOGLQJ��VVHVVPHQW�7RRO�DQG�QHZ�

EXVLQHVV�PRGHOV�IRU�D�FLUFXODU�PDWHULDO�YDOXH�QHWZRUN�GH�

YHORSHG�LQ�%�0%�KDYH�EHHQ�WHVWHG�LQ�SLORW�FDVHV�ZLWKLQ�WKH�

SURMHFWpV�ZRUN�SDFNDJH����:3���

7KLV�ZDV�GRQH� LQ� WKUHH�VWHSV�� HDFK� OHDGLQJ� WR�D�VHSDUDWH�

UHSRUW�RQ�LWV�ILQGLQJV��

s� 7KH� SLORW� SURMHFWVp� IHDVLELOLW�� VW�G�� ������ SXEOLVKHG� LQ�

�XJXVW������

s� 7KH� SURWRW�SL��� UHSRUW� ������ GHVFULELQJ� WKH�PDQXIDF�

WXUH�RI�SURWRW�SHV�DQG�SURYLGLQJ�IHHGEDFN�SXEOLVKHG�LQ�

�SULO�������

s� 7KH�SUHVHQW�UHSRUW�RQ�WKH�EXLOW�SLORWV�������SXEOLVKHG�LQ�

)HEUXDU�������FRQWDLQV�WKH� UHVXOWV�RI�WKH�FRQVWUXFWLRQ�

RI�IRXU�SLORWV�

)ROORZLQJ� WKH� IHDVLELOLW�� VWXG��� SURWRW�SLQJ� NH�� HOH�

PHQWV� RI� WKH�SLORW� SURMHFWV�ZDV�DQ�HVVHQWLDO� ILUVW� VWHS� WR�

PDWHULDOLVH�� WHVW� DQG� LPSURYH� EXLOGLQJ� HOHPHQWV� DQG� V�V�

WHPV� LQ� RUGHU� WR� PD[LPLVH� WKH� EXLOGLQJpV� FLUFXODULW���7KH�

SURFHVV�DVVHVVHG� KRZ�FHUWDLQ�EXLOGLQJ�SURGXFWV� DQG�V�V�

WHPV� �H[LVWLQJ� RU� QHZO�� GHVLJQHG�� FRXOG� EH� WUDQVIRUPHG�

DQG� GLVDVVHPEOHG� GXULQJ� WKH� EXLOGLQJ� SKDVH� ZLWK� PLQL�

PXP�ZDVWH�JHQHUDWLRQ�DQG�OLPLWHG�XVH�RI�QDWXUDO�UHVRXUF�

HV�WKURXJK� LPSURYHG�UHXVH�� UHIXUELVKPHQW��DQG�UHF�FOLQJ����

�

7DNLQJ�LQWR�DFFRXQW�WKH�UHVXOWV�DQG�IHHGEDFN�IURP�WKH�IHDVL�

ELOLW��UHSRUW�DQG�WKH�SURWRW�SLQJ��WKH�FRQVWUXFWLRQ�SURFHVV�

SURYLGHG�ULFK�LQIRUPDWLRQ�RQ�KRZ�D�VXFFHVVIXO�FLUFXODU�SURM�

HFW�VKRXOG�EH�VKDSHG�IURP�WKH�YHU��VWDUW��

����� 8)78-2+��%1��6)79087�8,639+,�463838�4-2+�%2(�4-0387
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)L��UH����7HVWL�����0��5HV�OWV�7KUR��K�3LORW�3URMHFWV
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GUDZQ��2ZQHUV��GHVLJQHUV��DQG�XVHUV�FDQ�DQWLFLSDWH�IXWXUH�

IXQFWLRQDO�QHHGV� E�� ERWK� GHVLJQLQJ� IOH[LEOH� EXLOGLQJV�DQG�

XWLOL]LQJ� UH�XVHG� SURGXFWV� DQG� PDWHULDOV�� �HPRXQWDEOH��

DGDSWDEOH� DQG� UHXVDEOH�� QR�ZDVWH� VROXWLRQV� FDQ� LQFUHDVH�

UHYHUVLELOLW���7KH�FKDSWHU�H[SORUHV�KRZ�WKH�SLORW�WHDPV�XVHG�

WKH�ZRUN�GHYHORSHG�LQ�ZRUN�SDFNDJH�WZR�RU�KRZ�WKH��GH�

YHORSHG�WKHLU�RZQ�V�VWHP�DGDSWHG�WR�WKH�LQWULQVLF�ORJLF�RI�

WKH�SURMHFW�

���(QYLURQPHQWDO��VVHVVPHQW

4XDQWLWDWLYH�HQYLURQPHQWDO�FULWHULD�DOORZ�IRU�WKH�FRQWLQXRXV�

HYDOXDWLRQ�RI�WKH�DFKLHYHPHQWV�UHODWHG�WR�WKH�LQLWLDO�REMHF�

WLYHV��H�J��UHGXFWLRQ�RI�ZDVWH��&2
�
�HPLVVLRQV������7ZR�YDOXH�

SURSRVDOV�IRU�WKH�SURMHFW�%5,&�DUH�DVVHVVHG�WKURXJK�D�FLU�

FXODU�/LIH�&�FOH��VVHVVPHQW

����XVLQHVV�0RGHOV��LUFXODU�2SSRUWXQLWLHV

7KH�FKDSWHU�KLJKOLJKWV� LPSRUWDQW� DVSHFWV��VXFK�DV�RZQHU�

VKLS�WUDQVIHU��OHDVLQJ�YHUVXV�SXUFKDVLQJ��DQG�FKDQJHV�LQ�WKH�

YDOXH�QHWZRUN��,W�WDNHV�LQWR�FRQVLGHUDWLRQ�ILQDQFLDO�DVSHFWV�

DQG�KRZ�RSSRUWXQLWLHV�DQG�ORQJ�WHUP�SURILWDELOLW��FDQ�EH�LP�

SURYHG�GXULQJ� WKH�H[WHQGHG� OLIHVSDQ�RI�D�FLUFXODU�EXLOGLQJ��

7KH�LQQRYDWLYH�VWUDWHJLHV�GHYHORSHG�E��HDFK�WHDP�DQG�WKHLU�

FDSDFLW�� WR�SURSRVH�QHZ�YDOXH� SURSRVDOV� IRU� WKH�H[LVWLQJ�

DQG�QHZ�PDUNHWV�DUH�HYDOXDWHG�

�

�����QHZ�EXVLQHVV�HFRV�VWHP��7KLV� FKDSWHU�SUHVHQWV�DQ�

RYHUYLHZ� RI� WKH� VWDNHKROGHUV� DQG� WKHLU� FRQWULEXWLRQV� WR�

HDFK�SURMHFW����FLUFXODU�HFRQRP��LQYROYHV�D�SURFHVV�EDVHG�

DSSURDFK��7KH�LQWHUDFWLRQ�ZLWK�VWDNHKROGHUV�GXULQJ�WKH�FRQ�

FHSWLRQ�� SURWRW�SLQJ� DQG� EXLOGLQJ� SKDVHV�� WKH� FR�FUHDWLYH�

DVSHFWV�DQG�WKH�XSIURQW�LQWHUYHQWLRQ�RI�SOD�HUV�WUDGLWLRQDOO��

SRVLWLRQHG�DW�WKH�EDFN�HQG�RI�WKH�YDOXH�FKDLQ�DUH�KLJKOLJKWHG�

LQ�WKLV�FKDSWHU�

�RZHYHU�� WKH� NH�� WR� DFKLHYLQJ� D� VWURQJ� YDOXH�QHWZRUN�RI�

VWDNHKROGHUV�UHVLGHV� LQ�RSHUDWLRQDO�HIIHFWLYHQHVV�� ,QVLJKWV�

RI�WKH�SURMHFWV�DUH�KLJKOLJKWLQJ�WKH�QHHG�IRU�OHDQ�RSHUDWLRQDO�

DSSURDFKHV�

���3ROLFLHV�DQG�6WDQGDUGV�

7KH�SLORW�SURMHFWV��UHDOLVHG�XQGHU�UHDOLVWLF�PDUNHW�FRQGLWLRQV�

DQG�FRQVWUDLQWV�LGHQWLI��ERWK�FXUUHQW�EDUULHUV�WR�GHYHORS�FLU�

FXODULW��DQG�RSSRUWXQLWLHV�WR�IRVWHU�FROODERUDWLRQ�DPRQJVW�D�

YDOXH�QHWZRUN�RI�VWDNHKROGHUV��1HHGHG�FKDQJHV�WR�DFKLHYH�

FLUFXODULW��LQFOXGH�LPSURYHG�SDUWQHUVKLS�EHWZHHQ�SXEOLF�DQG�

SULYDWH�RUJDQLVDWLRQV��DQG�HQKDQFHG�FRKHUHQW�LQGXVWU��VXS�

SRUW��&RPSDQLHV�PDQDJLQJ�WKH�SURMHFWV��DQG�SXEOLF�ERGLHV�

DOLNH�ZRXOG�EHQHILW�IURP�LQWHUQDO�WUDQVIRUPDWLRQV�DQG�PRUH�

IOXLGLW��LQ�GHFLVLRQ�PDNLQJ�LQ�RUGHU�WR�VXSSRUW�WKH�VXFFHVV�

IXO�FLUFXODU�WUDQVLWLRQ��7KH�SLORW�SURMHFWV�KLJKOLJKW�WKH�EDUULHUV�

HQFRXQWHUHG� GXULQJ� YDULRXV� SURMHFW� GHYHORSPHQW� VWDJHV��

%DVHG�RQ�WKH�ILQGLQJV�GHYHORSHG�LQ�ZRUN�SDFNDJH�ILYH��SROL�

F��SULRULWLHV�UHODWHG�WR�WKH�FDVH�VWXGLHV�DUH�KLJKOLJKWHG�

����� 4-0387��9-08�%2(��))(�%�/�
6)4368

7KH�REMHFWLYH�RI� WKH�SUHVHQW�UHSRUW� LV� WR�SURYLGH�DQ�RYHU�

YLHZ� RI� WKH� HVVHQWLDO� LQVLJKWV� DQG� RXWFRPHV� RI� WKH� FRQ�

VWUXFWLRQ�RI�IRXU�FLUFXODU�SLORW�SURMHFWV�RXW�RI�WKH�VL[�%�0%�

SLORW�SURMHFWV��

s� *UHHQ�7UDQVIRUPDEOH�%XLOGLQJ�/DE��*7%�/DE�

s� 5HYHUVLEOH�([SHULHQFH�0RGXOHV��5(0V�

s� &LUFXODU�5HWURILW�/DE��&5/�

s� %XLOG�5HYHUVLEOH�LQ�&RQFHSWLRQ��%5,&��

7KLV�LQIRUPDWLRQ�KDV�EHHQ�JDWKHUHG�IURP�WKH�IRXU�SLORW�VWXG�

LHV�SURYLGHG�E��SLORW�SURMHFW�OHDGHUV���HVLJQHG�DV�D�V�QWKH�

VLV�� WKH����� UHSRUW� IRFXVHV� RQ� %�0%pV� LQQRYDWLRQ� JRDOV��

WKH�LGHQWLILFDWLRQ�RI�OHVVRQV�OHDUQHG�DQG�UHFRPPHQGDWLRQV�

WKDW�HPHUJHG�IURP�WKH�SURFHVV��

7KH� UHVSRQVLEOH� SDUWQHU� DQG� FRRUGLQDWLQJ� DXWKRU� RI� WKH�

SUHVHQW�UHSRUW�LV�%UXVVHOV�(QYLURQPHQW��3DUWQHUV�LQ�FKDUJH�

RI� VSHFLILF� SLORW� SURMHFWV� KDYH� FRQWULEXWHG� ZLWK� LQGLYLGXDO�

UHSRUWV�DQG�DQDO�VHV���FWLRQ����*7%�/DE�ZDV�PDQDJHG�E��

*UHHQ��HVLJQ�&HQWHU���FWLRQ����5(0V�ZDV� OHG�E�� (3(���

1HWKHUODQGV��9ULMH�8QLYHUVLWHLW�%UXVVHO�ZDV�LQ�FKDUJH�RI�WKH�

&5/�� �FWLRQ� ��� %UXVVHOV� (QYLURQPHQW� WRJHWKHU� ZLWK� HIS�

7UDLQLQJ�&HQWHU�PDQDJHG��FWLRQ����WKH�%5,&�SURMHFW��%XLOG�

LQJ�5HVHDUFK�(VWDEOLVKPHQW��%5(��WKH�GHYHORSHU�RI�WKH�&LU�

FXODU�%XLOGLQJ��VVHVVPHQW�WRRO�UHDOLVHG�WKH�/&��DQDO�VHV�

7KH�UHSRUW�LV�VWUXFWXUHG�DURXQG�WKH�IROORZLQJ�FKDSWHUV�

����HVFULSWLRQ�RI�WKH�3LORWV�

7KLV�FKDSWHU�SURYLGHV�D�VKRUW�RYHUYLHZ�RI� WKH�SLORWV��(DFK�

SURMHFW�DQG�LWV�UHYHUVLEOH�FRQFHSW�DUH�EULHIO��LQWURGXFHG��7KH�

FKDSWHU�GHVFULEHV� WKH�RYHUDOO�REMHFWLYHV��KLJKOLJKWV� WKH� LQ�

QRYDWLYH�VROXWLRQV�DQG�WKH�DFKLHYHPHQWV��,W�VKRZFDVHV�WKH�

DPELWLRQ�DQG�PRWLYDWLRQ�RI�WKH�SURMHFW�GHYHORSHUV�DV�D�NH��

GULYHU�IRU�GHYHORSLQJ�VXVWDLQDEOH�DQG�FLUFXODU�VROXWLRQV�

���5HYHUVLEOH��XLOGLQJ��HVLJQ��5���

0DNLQJ�XVH�RI�WKH�SLORW�SURMHFWV��WKH�%�0%�WHDP�KDV�WHVWHG�

WKH�UHYHUVLEOH�GHVLJQ�SURWRFROV�XVHG�LQ�ZRUN�SDFNDJH�WKUHH�

�:3����7KH�GHYHORSPHQW�RI�WKH�GHVLJQ�SURWRFROV�DQG�FDWD�

ORJXH�KDV�D�VWURQJ�WKHRUHWLFDO�EDFNJURXQG��EXW�SLORW�SURMHFWV�

IRFXV�RQ�WKH�PRVW�SUDFWLFDO�DVSHFWV��VXFK�DV�H[SHFWHG�OLIH�

WLPH��KRZ�PDWHULDOV�DQG�FRPSRQHQWV�FDQ�EH�GHPRXQWHG��

UHXVHG�RU�UHF�FOHG��ZKDW�LV�WKH�SHUIRUPDQFH�RYHU�WLPH��WKH�

KHDOWK�DVSHFWV�DQG�VXVWDLQDELOLW��RI�WKH�PDWHULDOV��DQG�WKHLU�

PDUNHW�YDOXH�RYHU�WLPH�

���0DWHULDOV�3DVVSRUWV��03�

2QFH�GDWD�LV�FROOHFWHG�RQ�WKH�0DWHULDOV�3DVVSRUWV�SODWIRUP��

PRUH�HIIHFWLYH� UHYHUVLEOH�GHVLJQ�EXLOGLQJ�VROXWLRQV�FDQ�EH�


