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+RZ �WR�2YHUFRP H�WKH�7HQ�%DUULHUV��

WR�( I IHFWLYH�%57�3ODQQLQJ�
�

) RUWKFRPLQJ��) HEUXDU\ �� � � � ���6PDUW�8 UEDQ�7UDQVSRUW�PDJD] LQH�
�
�

%XV� 5DSLG� 7UDQVLW� �%57�� KDV� P XFK� WR� RIIHU� EXW� P XQLFLSDO� OHDGHUV� DUH� RIWHQ� VLGH�
WUDFNHG�E\ �VSXULRXV�DUJXP HQWV�WKDW�HLWKHU�GHQLJUDWH�%57��RU�IDYRU�UDLO�V\VWHP V��RU�RI�
WHQ�ERWK�DW�WKH�VDP H�WLP H��,Q�WKLV�DUWLFOH��$ODQ�+RIIP DQ��D�VWDQG�RXW�VSHDNHU�DW�RXU�
6P DUW�8UEDQ�7UDQVSRUW�� � �&RQIHUHQFH�KHOG�ODVW�0 D\ �LQ�6\GQH\ ��$XVWUDOLD��H[ DP LQHV�
WKH�� � �PRVW�FRP P RQ�EDUULHUV�WR�SODQQLQJ�DQG�LP SOHP HQWDWLRQ�RI�%57�V\VWHPV����

�
�

%\ �$ODQ�+RIIP DQ�
7KH�0 LVVLRQ�* URXS��86$�

�
��
%XV�5DSLG�7UDQVLW�LV�QRW�D�WUDQVLW�PRGH�SHU�VH��UDWKHU��LW�
LV� D� FROOHFWLRQ� RI� WHFKQLTXHV� DQG� WUHDWPHQWV� E\ � ZKLFK�
UXEEHU�WLUHG�WUDQVLW�YHKLFOHV�PD\ �EH�GHSOR\ HG�LQ�D�YDUL�
HW\ �RI�VHUYLFHV��$W�RQH�H[ WUHPH��%57�FDQ�GHVFULEH�HI�
IRUWV� PHDQW� WR� KHOS� LPSURYH� WKH� RSHUDWLQJ� VSHHG� DQG�
UHOLDELOLW\ �RI�´FLW\ �EXVHVµ��DW�WKH�RWKHU�H[ WUHPH��%57�FDQ�
GHVFULEH� ´UDLO� HPXODWLRQ� V\ VWHPVµ� LQ� ZKLFK� WUDLQ�OLNH�
YHKLFOHV�� RSHUDWLQJ� LQ� JUDGH�VHSDUDWHG� LQIUDVWUXFWXUH�
�´EXVZD\ Vµ�RU�´WUDQVLWZD\ Vµ���SURYLGH�D�´UDSLG�WUDQVLWµ�
VHUYLFH�PXFK�OLNH�DQ\ �KLJK�HQG�UDLO�V\ VWHP��
� 5HJLRQDO� FRUULGRU� VWXGLHV� WKDW� DWWHPSW� WR� FRPSDUH�
%57�ZLWK�/ LJKW�5DLO�7UDQVLW��/ 57��DOWHUQDWLYHV�QHHG�WR�
EH� FDUHIXO� LQ� GHVFULELQJ� DQG� FRVWLQJ� WKH� %57� DOWHUQD�
WLYHV��7KH�JRDO�LQ�DQ\ �VXFK�VWXG\ �VKRXOG�EH�WR�FRPSDUH�
DQG�FRQWUDVW�WKH�EHVW�SRVVLEOH�RSHUDWLQJ�SODQ� IRU� HDFK�
DOWHUQDWLYH� ZLWKLQ� WKH� FRQVWUDLQWV� RI� SXEOLF� FRVWV� DQG�
WLPHIUDPH�� WKDW� LV�� IRU� D� JLYHQ� FDSLWDO� DQG� RSHUDWLQJ�
EXGJHW� �L�H��� VXEVLG\ � OHYHO��� ZKDW� FDQ� HDFK� PRGH� EHVW�
SURGXFH��LQ�WHUPV�RI�ULGHUVKLS�DQG�FRPPXQLW\ �LPSDFWV��
DQG�E\ �ZKHQ�FDQ�WKH\ �LPSDFWV�EH�SURGXFHG"�
� 7KLV� ´DSSOHV� WR� DSSOHVµ� DSSURDFK� FRQWUDVWV� ZLWK�
VWXGLHV� WKDW� KDYH� LQVWHDG�FRPSDUHG� LGHQWLFDO� RSHUDWLQJ�
SODQV�IRU�%57�DQG�/ 57��LJQRULQJ�WKH�UHDO�GLIIHUHQFHV�LQ�
RSHUDWLQJ� FKDUDFWHULVWLFV� WKDW� LQ� PDQ\ � FLWLHV� OHDGV� WR�

YDVWO\ � GLIIHUHQW� RSHUDWLQJ� SODQV� LQ� SUDFWLFH�� 7KH� FKLHI�
DUJXPHQW�RI�%57�SURSRQHQWV�KDV�QHYHU�EHHQ�WKDW�%57�
YHKLFOHV� DUH� PRUH� DWWUDFWLYH� WKDW� / 57� YHKLFOHV³ WKH\ �
UDUHO\ � DUH³ EXW� WKDW� %57� V\ VWHPV� SHUPLW� RSHUDWLQJ�
VWUDWHJLHV�WKDW�GHOLYHU�PRUH�RI�ZKDW�SRWHQWLDO�FXVWRPHUV�
DUH� UHDOO\ � ORRNLQJ� WR� ´EX\ µ�� VKRUWHU� WUDYHO� WLPHV�� OHVV�
ZDLWLQJ�� IHZHU� WUDQVIHUV�� D� KLJKHU� GHJUHH� RI� UHJLRQDO�
FRQQHFWLYLW\ ��DQG�WKH�SRWHQWLDO�RI�ORFDWLQJ�V\ VWHP�DFFHVV�
FORVHU�WR�ZKHUH�SHRSOH�DUH�DQG�WR�ZKHUH�WKH\ ·UH�JRLQJ���
� ,I� D� WKRXJKWIXOO\ � SODQQHG� %57� V\ VWHP� FDQ� LQ� IDFW�
SURGXFH�WKHVH�GHVLUHG�RXWFRPHV��WKHQ�%57�VKRXOG�KROG�
IRUWK�D�ORW�RI�SURPLVH�IRU�PDQ\ �PHWUR�DUHDV��7RR�PDQ\ �
FRUULGRU�VWXGLHV��KRZHYHU��FRPPLW�WHQ�HUURUV�RI�DQDO\ VLV�
WKDW�SUHYHQW�%57�IURP�EHLQJ�H[ SORLWHG�HIIHFWLYHO\ ��
�
� �� 2 YHUHVWLP DWLQJ�WKH�RSHUDWLQJ�FRVWV�RI�%5 7 �
�
: KDW�GRHV�LW�FRVW�WR�RSHUDWH�D�%57�YHKLFOH��HVSHFLDOO\ �LQ�
D�KLJKHU�VSHHG�RSHUDWLRQ�VXFK�DV�D�WUDQVLWZD\ �RU�XVLQJ�
IUHHZD\ �KLJK�RFFXSDQF\ �ODQHV"�7UDQVLW�DJHQF\ �FRVW�DOOR�
FDWLRQ�PRGHOV�DFURVV�WKH�8 6$ ��IRU�H[ DPSOH��FRQVLVWHQWO\ �
RYHUHVWLPDWH� WKH� FRVWV� RI� IDVWHU� EXV� VHUYLFHV� EHFDXVH�
WKH\ �GRQ·W�GLVWLQJXLVK�EHWZHHQ�PLOHV�GULYHQ�LQ�VWRS�DQG�
JR� WUDIILF� DQG� PLOHV� GULYHQ� LQ� OLPLWHG�VWRS�� KLJK�VSHHG�



���������	�	�	
 �����
����������������
 ���������������	����
 ��� �! #"#"�$
%�&�'�(�)+*-, .�./, 0�132�4 0�576 �

RSHUDWLRQV�� 7KH� VORZHU� PLOHV� JHQHUDWH� FRQVLGHUDEOH�
ZHDU�DQG�WHDU�RQ�YHKLFOHV��DQG�WKH\ �DUH�QRWRULRXVO\ �IXHO�
LQHIILFLHQW�� HVSHFLDOO\ � ZLWK� DOWHUQDWLYH� IXHO� YHKLFOHV��
) DVWHU�VHUYLFHV��LQ�FRQWUDVW��JHQHUDWH�IDU�ORZHU�IXHO�DQG�
PDLQWHQDQFH�FRVWV���
� %57�VWXGLHV�WKDW�EHJLQ�ZLWK�WUDQVLW�DJHQF\ �FRVW�GDWD�
IRU� H[ SUHVV� URXWHV� PLJKW� WKHUHIRUH� VLJQLILFDQWO\ � RYHU�
VWDWH�WKH�UHDO�FRVWV�RI�RSHUDWLQJ�%57�YHKLFOHV�LQ�D�KLJK�
VSHHG� HQYLURQPHQW�� 7KLV� UHVXOW� QRW� PHUHO\ � KXUWV� WKH�
HFRQRPLF�SHUIRUPDQFH�RI�%57��EXW�PDNHV�WKH�FRVW�RI�
LQFUHDVLQJ�IUHTXHQFLHV�RU�DGGLQJ�H[ SUHVV�VHUYLFHV�DSSHDU�
SURKLELWLYH� ZKHQ� LQ� IDFW� WKH\ � PD\ � EH� YHU\ � FRVW�
FRPSHWLWLYH�DQG�HYHQ�FRVW�VDYLQJ��
�
� �� ' RXEOH�FRXQWLQJ�RSHUDWLQJ�FRVWV�
�
6WXGLHV�WKDW�IXUWKHU�IDLO�WR�GLIIHUHQWLDWH�IL[ HG�FRVWV�IURP�
PDUJLQDO� �RU� YDULDEOH�� FRVWV� ZLOO� GRXEOH�FRXQW� WKRVH�
FRVWV�� 2 QH� UHFHQW� VWXG\ � DWWHPSWHG� WR� DFFRXQW� IRU� DOO�
SRVVLEOH�FRVWV�RI�D�EXVZD\ �RSHUDWLRQ��LQFOXGLQJ�VWDWLRQ�
PDLQWHQDQFH�DQG�VHFXULW\ ��EXW�WKHQ�GLYLGHG�WKHVH�FRVWV�
DPRQJ�D�UHODWLYHO\ �ORZ�IUHTXHQF\ �%57�SODQ��UHVXOWLQJ�LQ�
D� KLJK� SHU�KRXU� FRVW� SHU� YHKLFOH�� 7KLV� FRVW� ILJXUH� ZDV�
WKHQ� XVHG� IRU� DQ\ � DGGLWLRQDO� LQFUHDVHV� LQ� VHUYLFH� IUH�
TXHQF\ �� HYHQ� WKRXJK� WKH� IL[ HG� FRVWV� KDG� DOUHDG\ � EHHQ�
SDLG�IRU�E\ �WKH�EDVH�VHUYLFH��7KLV�´GRXEOH�FRXQWLQJµ�RI�
RSHUDWLQJ� FRVWV� PDGH� WKH� FRVWV� RI� RSHUDWLQJ� D� KLJK�
IUHTXHQF\ �%57�V\ VWHP�VHHP�SURKLELWLYH��GLVWRUWLQJ�WKH�
WUXH�SLFWXUH�RI�ZKDW�%57�FRXOG�KDYH�SURGXFHG��
�
� �� 8 QGHUHVWLP DWLQJ�WKH�RSHUDWLQJ�FRVWV��
� RI�OLJKW�UDLO�
�
&RUULGRU�VWXGLHV�WKDW�FRPSDUH�%57�ZLWK� / 57�DOWHUQD�
WLYHV�RIWHQ�FODLP�WKDW�WKH�FDSDFLW\ �RI�DQ�/ 57�WUDLQ�PD\ �
EH�LQFUHDVHG�VLPSO\ �E\ �DGGLQJ�DGGLWLRQDO�FDUV�´DW�PLQL�
PDO�FRVW�µ� ,Q� IDFW�� ´DGGLQJ�DQRWKHU�FDUµ�LVQ·W� IUHH��WKH�
FRVWV�DUH�JHQHUDOO\ �PXFK�KLJKHU�WKDQ�DVVXPHG��GXH�WR�D�
FRPPRQ� PLVXQGHUVWDQGLQJ� DERXW� WKH� SHUIRUPDQFH� RI�
/ 57�V\ VWHPV³ QDPHO\ ��WKDW�DV�ODERU�FRVWV�DUH�WKH�ODUJ�
HVW�VRXUFH�RI�FRVWV�LQ�WUDQVLW�V\ VWHPV��DQG�VLQFH�OLJKW�UDLO�
WUDLQV�QHHG�RQO\ �RQH�GULYHU��WKHQ�DGGLQJ�D�FDU�PXVW�EH�
YLUWXDOO\ �´ IUHH�µ��
� ,W� LV� WUXH� WKDW� WUDQVLW� FRVWV� DUH� ODERU�GULYHQ�� EXW� LW�
WXUQV�RXW�WKDW�GULYHUV�UHSUHVHQW�RQO\ �D�VPDOO�IUDFWLRQ�RI�
WKH� FRVW� RI� RSHUDWLQJ� D� WUDLQ³ SHUKDSV� � � �� � � �� 0 RVW�
ODERU� FRVWV� DUH� DFWXDOO\ � JHQHUDWHG� E\ � PDLQWHQDQFH��

ZKLFK�LQ�WKH�FDVH�RI�/ 57�LV�SULPDULO\ �PLOHDJH�GULYHQ��,Q�
IDFW��D�UHYLHZ�RI�WKH�EXGJHW�RI�RQH�OLJKW�UDLO�RSHUDWRU�LQ�
&DOLIRUQLD� VXJJHVWV� WKDW� WKH� DFWXDO� ´PDUJLQDO� FRVWµ� RI�
SXWWLQJ� DQ� DGGLWLRQDO� OLJKW� UDLO� FDU� LQWR� RSHUDWLRQ� �OHVV�
GULYHU�� LV� LQ� WKH� QHLJKERUKRRG� RI� � � � �� � � KRXU³ QRW�
PXFK�OHVV�WKDQ�WKH�PDUJLQDO�FRVW�RI�RSHUDWLQJ�DQ�DGGL�
WLRQDO�%57�YHKLFOH��DQG�FHUWDLQO\ �QRW�´PLQLPDOµ�LQ�WKH�
VFKHPH�RI�FRVWV��&RQVHTXHQWO\ ��/ 57�SODQV�WKDW�XVH�DYHU�
DJH�OLJKW�UDLO�FRVWV�EXW�WKHQ�UHO\ �RQ�DGGLWLRQDO�FDUV�WR�FUH�
DWH� FDSDFLW\ � ZLOO� XQGHUHVWLPDWH� WKH� FRVWV� RI� SURYLGLQJ�
WKDW�FDSDFLW\ ��SHUKDSV�E\ �� � �� � � ��
�
� �� &RQIXVLQJ�WKH�LQIUDVWUXFWXUH�ZLWK�WKH�´ URXWHµ�
�
: LWK�PRVW�OLJKW�UDLO�V\ VWHPV��WKH�´OLQH�µ�WKH�´URXWHµ�DQG�
WKH�´WUDFNµ�DUH�DOO�EXW�V\ QRQ\ PRXV��ZKHQ�D�OLQH�LV�H[ �
WHQGHG��LW�ZLOO�OLNHO\ �VHUYH�D�VLQJOH�URXWH�ZKLFK�ZLOO�W\ SL�
FDOO\ �VWRS�DW�DOO�VWDWLRQV��
� 0 DWXUH� %57� V\ VWHPV�� VXFK� DV� WKRVH� LQ� 2 WWDZD��
%ULVEDQH��DQG�%RJRWD��GRQ·W�RSHUDWH�WKDW�ZD\ ��7KH�XQ�
GHUO\ LQJ�WUDQVLWZD\ �LQIUDVWUXFWXUH�ZLOO�W\ SLFDOO\ �VXSSRUW�D�
YDULHW\ �RI�URXWHV��UDQJLQJ�IURP�DOO�VWRSV�WR�H[ SUHVV��%R�
JRWD�LV�DQ�HVSHFLDOO\ �LQWHUHVWLQJ�H[ DPSOH��EHFDXVH�LW�RS�
HUDWHV�WUDQVLWZD\ V�LQ�XUEDQ�FRUULGRUV��ZKLFK�WHQG�WR�UH�
TXLUH� PXFK� WLJKWHU� VWDWLRQ� VSDFLQJ� �DYHUDJLQJ� � � � � PH�
WHUV��WKDQ�QRQ�XUEDQ�FRUULGRUV��%RJRWD�RSHUDWHV�VHYHUDO�
DOO�VWRSV�VHUYLFHV��HDFK�RI�ZKLFK�GHYLDWHV�DW�VRPH�SRLQW�
IURP� WKH� FRUH� WUDQVLWZD\ � WR� VHUYH� VWDWLRQV� ORFDWHG� RQ�
EUDQFKLQJ�WUDQVLWZD\ V��LW�WKHQ�OD\HUV�RQ�D�VHULHV�RI�H[ �
SUHVV� �FRQQHFWLQJ�D�VPDOOHU�VHW�RI�VWDWLRQV��DQG�VXSHU�
H[ SUHVV� �E\ SDVVLQJ�ODUJH�JURXSV�RI� VWDWLRQV�WR�FRQQHFW�
RQH� HQG� RI� WKH� FLW\ � ZLWK� DQRWKHU�� VHUYLFHV�� FUHDWLQJ� D�
ULFK�PL[ �RI�VHUYLFHV�ZLWK�D�VLQJOH�LQIUDVWUXFWXUH��
� 7RR� PDQ\ � %57� VWXGLHV� VWLOO� DSSURDFK� %57� DV� D�
OLJKW�UDLO�VXEVWLWXWH��LQ�ZKLFK�WKH�SURSRVHG�EXVZD\ �VXS�
SRUWV�RQO\ �D�VLQJOH�DOO�VWRSV�URXWH��ZLWK�VWDWLRQ�VSDFLQJV�
W\ SLFDO�RI�OLJKW�UDLO�OLQHV��DERXW�� �� �NP��DSDUW���6WXGLHV�RI�
SRWHQWLDO� ULGHUVKLS� GHPDQG� RQ� VLQJOH� OLQHV�� KRZHYHU��
ZLOO� RIWHQ� VKRZ� WKDW� WKH� PDUNHW� H[ LVWV� IRU� D� UDQJH� RI�
VHUYLFHV�LQ�PDQ\ �FRUULGRUV��ZKLFK�LI�SURYLGHG�ZLOO�OLNHO\ �
JHQHUDWH�DGGLWLRQDO�ULGHUVKLS��
�
� �� ) RUFLQJ�WUDQVIHUV�WR�H[ LVWLQJ�UDLO�V\ VWHP V�
�
6RPH�UHJLRQDO�WUDQVLW�VWXGLHV�KDYH�VHHQ�DQ�RSSRUWXQLW\ �
WR�FUHDWH�%57�OLQHV�DV�´H[ WHQVLRQVµ�WR�H[ LVWLQJ�UDLO�V\ V�
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WHPV��KHDY\ �DQG�OLJKW�UDLO���WKH�LGHD�LV�WKDW�ULGHUV�ZRXOG�
WDNH�%57�WR�WKH�QHDUHVW�UDLO�VWDWLRQ�DQG�WKHQ�WUDQVIHU��
� : KLOH�WKHUH�LV�QR�GHQ\ LQJ�WKH�UROH�WKDW�WUDQVIHUDELO�
LW\ � KDV� LQ� DQ� HIIHFWLYH� WUDQVLW� V\ VWHP�� LW� LV� FRXQWHUSUR�
GXFWLYH�WR�EXLOG�D�V\ VWHP�DURXQG�IRUFHG�WUDQVIHUV�WR�DQ\ �
PRGH��0 RVW�WUDQVLW�ULGHUVKLS�VWXGLHV�LQ�WKH�KDYH�IRXQG�D�
VLJQLILFDQW�SHQDOW\ �DVVRFLDWHG�ZLWK�WUDQVIHUV��ZKLOH�LW�LV�
SRVVLEOH� WR� GHVLJQ� WUDQVIHUV� WR� PLQLPL] H� WKH� QHJDWLYH�
DWWULEXWHV�SHRSOH�DVVLJQ�WR�WUDQVIHUULQJ��LW�ZLOO�DOZD\ V�EH�
EHWWHU�WR�SURYLGH�VLQJOH�VHDW�ULGHV�ZKHUH�LW�LV�IHDVLEOH�WR�
GR�VR���
� 6PDUW� %57� SODQV� ORRN� IRU� RSSRUWXQLWLHV� WR� EULQJ�
SHRSOH�GLUHFWO\ �WR�PDMRU�HPSOR\ PHQW�VLWHV��PLQLPL] LQJ�
WKH� QHHG� WR� WUDQVIHU�� 6XFK� SODQV� DUH� OLNHO\ � WR� JHQHUDWH�
KLJKHU� ULGHUVKLS� WKDQ� IRUFHG�WUDQVIHU� SODQV�� DQG� WKH�
FRVWV�RI�GRLQJ�VR�PD\ �EH�PRUH�FRPSHWLWLYH�WKDQ�PRVW�
VWXGLHV�DVVXPH��VHH�SRLQW�� � �DERYH���
�
� �� 1 RW�P DWFKLQJ�FDSDFLW\ �� IUHTXHQFLHV���
� WR�GHP DQG�
�
$ �PRUH�EDVLF�SUREOHP�FRPPRQ�WR�VRPH�%57�VWXGLHV�LV�
WKHLU�IDLOXUH��HDUO\ �RQ��WR�DGMXVW�IUHTXHQFLHV�WR�SURMHFWHG�
GHPDQG��%57�YHKLFOHV�DUH�ORZHU�FDSDFLW\ �YHKLFOHV�WKDQ�
WUDLQV��WKHLU�ORZHU�FDSDFLW\ �LV�RIIVHW�E\ �ORZHU�XQLW�RSHUDW�
LQJ�FRVWV��ZKLFK�SHUPLW�LQFUHDVHV�LQ�IUHTXHQF\ ��JHQHUDW�
LQJ� DGGLWLRQDO� ULGHUVKLS�� DQG� WKH� GHYHORSPHQW� RI� H[ �
SUHVV� OLQHV� �VLQFH� WKH� WKUHVKROG� DW� ZKLFK� H[ SUHVV� VHU�
YLFHV�EHFRPH�YLDEOH�LV�VR�PXFK�ORZHU�ZLWK�%57���6WLOO��
HYHQ�DVVXPLQJ�D�YHKLFOH�FDSDFLW\ �RI�� � �SHRSOH�LQ�D�� � IW�
DUWLFXODWHG�YHKLFOH��D�%57�URXWH�ZLOO�RQO\ �EH�DEOH�SUR�
YLGH�FDSDFLW\ � IRU� � � � �SHRSOH� KRXU� GLUHFWLRQ�RQ�D�WHQ�
PLQXWH�IUHTXHQF\ �VHUYLFH��,I�LQLWLDO�ULGHUVKLS�SURMHFWLRQV�
VKRZ� D� SHDN� ORFDWLRQ� IORZ� RI� � � � � � SHU�
VRQV� KRXU� GLUHFWLRQ��WKHQ�WKH�VHUYLFH�SODQ�QHHGV�WR�EH�
DGMXVWHG� LQ� RQH� RI� WZR� ZD\ V�� HLWKHU� E\ � LQFUHDVHG� IUH�
TXHQFLHV�� RU� E\ � WKH� RYHUOD\ LQJ� RI� H[ SUHVV� VHUYLFHV�
DPRQJ�NH\ �ULGHUVKLS�VWDWLRQV��
� 7KLV�SURFHVV�LV�QHFHVVDULO\ �LWHUDWLYH��DV�QHZ�IUHTXHQ�
FLHV� DQG� H[ SUHVV� URXWHV� DUH� RYHUODLG�� PRVW� PRGHOV� ZLOO�
SURMHFW�DGGLWLRQDO�LQFUHDVHV�LQ�ULGHUVKLS�WKDW�FDQ�EH�VLJ�
QLILFDQW�� + RZHYHU�� WKH� XQGHUO\ LQJ� HFRQRPLF� SHUIRUP�
DQFH�RI�WKH�V\ VWHP�PD\ �EH�VWUHQJWKHQHG��QRW�VWUHWFKHG��
E\ �VXFK�LQFUHDVHV�LQ�VHUYLFH��H[ SUHVV�RSHUDWLRQV�SHUPLW�
URXWHV�WR�EH�VHUYHG�E\ � IHZHU�YHKLFOHV�LQ�VHUYLFH�DW�DQ\ �
RQH�WLPH��OHDGLQJ�WR�PRUH�SURGXFWLYH�XVH�RI�UHVRXUFHV��
2 WWDZD� KDV� OHDUQHG� WKLV� OHVVRQ� ZLWK� LWV� 7UDQVLWZD\ ��

WKRXJK�2 WWDZD·V�EXV�IOHHW�WRGD\ �LV�VLPLODU�LQ�VL] H�WR�LWV�
IOHHW�RI�WZHQW\ � \HDUV�DJR��ULGHUVKLS�RQ�WKDW�IOHHW�LV�VLJ�
QLILFDQWO\ � KLJKHU�� ZKDW� KDV� LQFUHDVHG� LV� WKH� V\ VWHP·V�
SURGXFWLYLW\ ��
�
� �� 8 QGHUHVWLP DWLQJ�%5 7 �LQIUDVWUXFWXUH�FDSDFLW\ �
�
6RPH�%57�VWXGLHV�KDYH�H[ SUHVVHG�FRQFHUQ�WKDW�%57�LV�
XQDEOH� WR� SURYLGH� WKH� FDSDFLW\ � RI� / 57� V\ VWHPV�� 6XFK�
FODLPV�DUH�EDVHG�RQ�D�PLVXQGHUVWDQGLQJ�RI�%57�RSHUDW�
LQJ� FKDUDFWHULVWLFV�� DV� ZHOO� DV� ODFN� RI� NQRZOHGJH� DERXW�
UHDO�ZRUOG�H[ SHULHQFH�ZLWK�WUDQVLWZD\ V��
� $FFRUGLQJ� WR� WKH� 7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG·V�
7UDQVLW� &DSDFLW\ � DQG� 4 XDOLW\ � RI� 6HUYLFH� 0 DQXDO�� WKUHH�
EXV�EDVHG� UDSLG� WUDQVLW� IDFLOLWLHV� LQ� 1 RUWK� $PHULFD� DOO�
H[ FHHG�WKH�KLJKHVW�ULGHUVKLS�OLJKW�UDLO�OLQHV�LQ�WHUPV�RI�
SHDN� IORZV�� 7R� XVH� RQH� SDUWLFXODU� H[ DPSOH�� 2 WWDZD·V�
7UDQVLWZD\ �PRYHV�RYHU�� � �� � � �SDVVHQJHUV�SHU�KRXU�SHU�
GLUHFWLRQ�LQ�DW�OHDVW�WZR�VHSDUDWH�ORFDWLRQV��HTXDOLQJ�RU�
H[ FHHGLQJ�IORZV�RQ�&DOJDU\ ·V�OLJKW�UDLO�OLQH�DQG�%RVWRQ·V�
* UHHQ�/ LQH�WXQQHO���
� + RZ� LV� FDSDFLW\ � JDLQHG� RQ� %57� V\ VWHPV"� 7KH� DQ�
VZHU� OLHV� LQ� WKH� XVH� RI� H[ SUHVV� YHKLFOHV�� EXW� LW� LV� DOVR�
IRXQG�LQ�WKH�RSHUDWLQJ�QDWXUH�RI�%57��KHDGZD\ V�RI�� � �
RU� � � � VHFRQGV� DUH� IHDVLEOH� ZLWK� %57� �%ULVEDQH·V� &XO�
WXUDO�&HQWUH�VWDWLRQ�LV�FXUUHQWO\ �RSHUDWLQJ�DW�� � �VHFRQG�
SHDN�KHDGZD\ V�ZLWKRXW�D�SDVVLQJ�IDFLOLW\ ���EXW�OLJKW�UDLO�
IDFLOLWLHV�� GXH� WR� VLJQDOLQJ� DQG� HOHFWULFDO� V\ VWHPV�� FDQ�
UDUHO\ �VXSSRUW�KHDGZD\ V�EHWWHU�WKDQ�� �� �PLQXWHV��
� 7KH� FRPPRQ� UHDFWLRQ� WKDW� VXFK� KLJK� IUHTXHQFLHV�
RQ� %57� ZRXOG� EH� SURKLELWLYHO\ � H[ SHQVLYH� WR� RSHUDWH�
DJDLQ�GRHVQ·W�WDNH�LQWR�DFFRXQW�WKH�DFWXDO�PDUJLQDO�RS�
HUDWLQJ� FRVW� RI� KLJKHU�VSHHG� EXVHV� DQG� WKH� LPSDFW� RI�
H[ SUHVV�VHUYLFHV�LQ�UHGXFLQJ�WKH�QXPEHU�RI�YHKLFOHV�WKDW�
QHHG�WR�EH�LQ�RSHUDWLRQ�DW�DQ\ �RQH�WLPH��,Q�IDFW��WKH�XVH�
RI� H[ SUHVV� VHUYLFHV� FDQ� RIWHQ� UHGXFH� WKH� QXPEHU� RI�
%57� YHKLFOHV� QHHGHG� E\ � � � �� � � � RU� HYHQ� PRUH� XQGHU�
FHUWDLQ� FLUFXPVWDQFHV�� 7KH� UHVXOWDQW� VHUYLFH� SODQ³
VKRUWHU� KHDGZD\ V� WKDQ� FRPSDUDEOH� / 57� VHUYLFH�� ZLWK�
VKRUWHU�LQ�YHKLFOH�WLPH³ LV�DOVR�OLNHO\ �WR�JHQHUDWH�KLJKHU�
ULGHUVKLS��
�
� �� , JQRULQJ�WKH�UHYHQXH�VLGH�RI�WKH�HTXDWLRQ�
�
2 SHUDWLQJ�FRVWV�DUH�RQO\ �RQH�VLGH�RI�WKH� ILQDQFLDO�SLF�
WXUH�� UHYHQXH� LV� WKH� RWKHU�� %57� VWXGLHV� WKDW� EHJLQ� E\ �
DVVXPLQJ� D� VSHFLILF� IDUHER[ � UHFRYHU\ � UDWLR� GR� WKHP�
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VHOYHV� D� GLVVHUYLFH�� WKH� UHYHQXH� SRWHQWLDO� RI� FDUHIXOO\ �
FRQVLGHUHG� %57� V\ VWHPV� FDQ� RIWHQ� SURGXFH� EHWWHU� IL�
QDQFLDO�UHWXUQV�WKDQ�H[ SHFWHG��9DQFRXYHU��IRU�H[ DPSOH��
KDV� IRXQG� LWV� %�/ LQH� VHUYLFHV� PXFK� PRUH� ILQDQFLDOO\ �
SURGXFWLYH� WKDQ� WUDGLWLRQDO� EXV� VHUYLFHV�� GXH� WR� WKH�
FRPELQDWLRQ�RI�ORZHU�RSHU�
DWLQJ�FRVWV�SHU�VHDW�PLOH�DQG�
WKH�KLJKHU�GHPDQG�WKH�VHU�
YLFH� FUHDWHV� IRU� WKDW� VHDW�
PLOH��
� %XW� ULGHUVKLS� SHU� VH� LV�
RQO\ � D� SDUW� RI� WKH� UHYHQXH�
SLFWXUH�� ,QGHHG�� WKHUH� LV� D�
JURZLQJ� ERG\ � RI� PDUNHW�
UHVHDUFK� WKDW� VXJJHVWV� WKDW�
GHVLJQ� LVVXHV� DUH� LPSRUWDQW�
WR�GULYLQJ�FXVWRPHU�´LGHQWL�
ILFDWLRQµ� ZLWK� WKH� VHUYLFH��
WKH�PRUH�SRWHQWLDO�FXVWRP�
HUV� YLHZ� D� VHUYLFH� DV� GH�
VLJQHG� IRU� WKHP�� WKH� PRUH�
OLNHO\ �WKH\ �DUH�WR�XVH�LW��HYH�
U\ WKLQJ� HOVH� EHLQJ� HTXDO��
7KLV�LV�SUHFLVHO\ �WKH�DUJXPHQW�PDGH�LQ�IDYRU�RI�OLJKW�UDLO�
V\ VWHPV��WKDW�WKH\ �KDYH�DQ�LQKHUHQW�´DWWUDFWLYH�SRZHUµ�
WKDW�EXV�EDVHG�V\ VWHPV�ODFN��
� 7KLV�´DWWUDFWLYH�SRZHUµ�FDQ�EH�WDSSHG�E\ �%57�V\ V�
WHPV�WKURXJK�FDUHIXO�GHVLJQ�RI�V\ VWHP�FRPSRQHQWV��YH�
KLFOH�LQWHULRUV��YHKLFOH�H[ WHULRUV��VWDWLRQV��DQG�ULJKWV�RI�
ZD\ ��DQG�SURFHVVHV��IDUH�SD\ PHQW��YHKLFOH�ERDUGLQJ��XVH�
DQG�TXDOLW\ �RI�LQIRUPDWLRQ��URXWH�VWUXFWXUH��HWF�����
� : LWK� UHJDUG� WR� YHKLFOH� H[ WHULRUV�� IRFXV� JURXS� UH�
VHDUFK� VXJJHVWV� WKDW� PXFK� RI� WKH� PDUNHW� UHVSRQGV� WR�
WKUHH� GLPHQVLRQV� RI� YHKLFOH� GHVLJQ�� VOHHN� DQG� DHURG\ �
QDPLF�GHVLJQ��RIWHQ�HSLWRPL] HG�E\ �D�´VZRRSLQJµ�IURQW�
HQG��WUDQVSDUHQF\ ��IURP�WKH�RXWVLGH�ORRNLQJ�LQ���RU�YH�
KLFOHV� WKDW� DUH� ´VPDOO� DQG� FXWH�µ� : LWK� UHJDUG� WR� WKH�
VZRRSLQJ� IURQW� HQGV�� WKH� SRLQW� ZDV� UDLVHG� DW� D� UHFHQW�
8 6� ) HGHUDO� 7UDQVLW� $GPLQLVWUDWLRQ�VSRQVRUHG� ZRUN�
VKRS�WKDW�EURXJKW�WRJHWKHU�WUDQVSRUWDWLRQ�SODQQHUV�ZLWK�
%57� YHKLFOH� PDQXIDFWXUHUV�� 2 QH� RI� WKHVH� FRPSDQLHV�
QRWHG�WKDW�LW�KDG�DWWHPSWHG�WR�LQWURGXFH�D�´VZRRSLQJµ�
IURQW�HQG�YHKLFOH�WR�WKH�PDUNHW�VHYHUDO�\ HDUV�DJR��RQO\ �
WR� ILQG� WKDW� EXV� IOHHW� PDQDJHUV�� ZKR� VSHFLILHG� WKH� RU�
GHUV�IRU�WUDQVLW�DJHQFLHV��UHMHFWHG�WKH�YHKLFOH�DV�LW�ZRXOG�
WDNH�DQ�PHWHU�RU�VR�WR�SDUN�UHODWLYH�WR�RWKHU�EXVHV���

� 7KHUH�LV�QR�GHQ\ LQJ�WKH�FRVW�LPSOLFDWLRQV�RI�DGGL�
WLRQDO�JDUDJH�VSDFH��EXW�LQ�WKH�VFKHPH�RI�WUDQVLW�LQYHVW�
PHQWV�� VXFK� FDSLWDO� H[ SHQGLWXUHV� DUH� RIWHQ� HDVLHU� WR�
FRPH� E\ � WKDQ� RSHUDWLQJ� UHYHQXH� �LQFOXGLQJ� IDUHV��� ,Q�
WKLV�FDVH��WKH�UHMHFWLRQ�RI�D�YHKLFOH�OLNHO\ �WR�EH�PRUH�DW�

WUDFWLYH� WR� SRWHQWLDO� ULGHUV�
ZDV� XQIRUWXQDWH�� DV� WKH�
FDSLWDO� LQYHVWPHQW� LQ� D� IHZ�
H[ WUD� SDUNLQJ� VSDFHV� PD\ �
ZHOO� KDYH� JHQHUDWHG� D� VXV�
WDLQHG�LQFUHDVH�LQ�IDUH�UHYH�
QXH�DQG�ULGHUVKLS��
�
� �� , JQRULQJ�P DUNHW��
� UHVHDUFK�
�
7KH� WUDQVLW� LQGXVWU\ � LQ�
PDQ\ �SDUWV�RI�WKH�ZRUOG�KDV�
UDUHO\ � LQFRUSRUDWHG� PDUNHW�
UHVHDUFK� DV� RQH� RI� LWV� FRUH�
IXQFWLRQV� IRU� WKH� VLPSOH�
UHDVRQ�WKDW�LW�KDV�EHHQ�WRR�
SUHRFFXSLHG� ZLWK� VHUYLQJ�

WKH� QHHGV� RI� FDSWLYH� ULGHUV� LQ� D� FRVW�HIILFLHQW� PDQQHU��
%57� V\ VWHPV�� KRZHYHU�� LI� FRQFHLYHG� ZLWK� WKH� LGHD� RI�
DWWUDFWLQJ�FKRLFH�ULGHUV��PXVW�EH�SODQQHG�ZLWK�D�FDUHIXO�
H\ H�WR�PDUNHW�SHUFHSWLRQV�DQG�QHHGV��
� 7R�LOOXVWUDWH��D�QXPEHU�RI�UHJLRQDO�GHFLVLRQ�PDNHUV�
PD\ �QRW�EHOLHYH�WKDW�%57�V\ VWHPV�FDQ�DWWUDFW�DV�PDQ\ �
ULGHUV�DV�/ 57�V\ VWHPV��WKDW�EXVHV�DUH�´EDGµ�DQG�WUDLQV�
DUH�´JRRG�µ�7KHUH�LV�D�JUDLQ�RI�WUXWK�WR�WKHVH�IHHOLQJV��
DQG�PDUNHW�UHVHDUFK�FDQ�JR�D�ORQJ�ZD\ �WR�H[ SODLQLQJ�WKH�
H[ WHQW�WR�ZKLFK�WKHVH�EHOLHIV�DUH�WUXH�DQG�WKH�H[ WHQW�WR�
ZKLFK�WKH\ �DUHQ·W³ DQG�ZKDW�WR�GR�DERXW�LW��
� $V� DQ� H[ DPSOH�� IRFXV� JURXS� UHVHDUFK� KDV� FRQVLV�
WHQWO\ �XQFRYHUHG�DQWLSDWK\ �DPRQJ�FKRLFH�ULGHUV�WRZDUG�
ZKDW�WKH\ �FDOO�WKH�´FLW\ �EXV�µ�ZKLFK�LV�RIWHQ�FKDUDFWHU�
L] HG�DV�´VWXFN�LQ�WUDIILF�µ�GLUW\ ��VPHOO\ ��LQVLGH�DQG�RXW���
VORZ��XQUHOLDEOH��DQG�WKH�OLNH��2 Q�WKH�RWKHU�KDQG��SHRSOH�
VHHP�WR�UHVSRQG�IDU�PRUH�SRVLWLYHO\ �WR�D�EXV�ZKHQ�LW·V�
SDLQWHG� LQ� D� GLIIHUHQW� OLYHU\ �� RSHUDWHV� LQ� D� GHGLFDWHG�
ULJKW�RI�ZD\ ��GRHVQ·W�JHW�VWXFN�LQ�WUDIILF��DQG�LV�ERDUGHG�
DW�VWDWLRQV��QRW�VLGH�RI�WKH�URDG�EXV�VWRSV��RQH�SDUWLFL�
SDQW� LQ� RQH� IRFXV� JURXS� ZHQW� VR� IDU� DV� WR� DVN�� ´ZHOO��
ZKDW·V�WKH�GLIIHUHQFH�EHWZHHQ�WKDW�DQG�>OLJKW�UDLO@"µ³ D�
UDWKHU� VWDUWOLQJ� VWDWHPHQW�� VLQFH� WKH� LPDJH� LQ� IURQW� RI�
WKDW�SHUVRQ�ZDV�YHU\ �FOHDUO\ �WKDW�RI�D�EXV��

( DUO\�GHVLJQV�IRU�,ULVEXV
V�&LYLV�%57�YHKLFOH�SURYHG�HVSHFLDOO\�SRSXODU�LQ�
IRFXV�JURXSV�ZLWK�FKRLFH�ULGHUV��DV�WKH�YHKLFOH�H[ KLELWHG�WZR�FKDUDFWHULVWLFV�
YHU\� LPSRUWDQW� IRU� WKDW� PDUNHW�� DHURG\QDPLF� GHVLJQ� DQG� WUDQVSDUHQF\��
�,PDJH�E\�1 HZODQGV�	 �&R���ZZZ�QF� G�FRP��
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� 0 DUNHW�UHVHDUFK�DOVR�KDV�D�ORW�WR�VD\ �DERXW�ZDLWLQJ�
WLPHV� �SDUWLFXODUO\ � IRU�WKH�ZRUN�WULS�� IUHTXHQF\ �WUXPSV�
PRGH��� ZDON� WLPHV� �SHRSOH� DUH� ZLOOLQJ� WR� ZDON� ORQJHU�
GLVWDQFHV�WR�JHW�WR�WUDQVLW� IURP�WKHLU�KRPHV�WKDQ�WKH\ �
DUH�WR�JHW�IURP�WUDQVLW�WR�WKHLU�ILQDO�GHVWLQDWLRQV��DQG�IRU�
WKH� QRQ�ZRUN� WULS�� WKDW� ILQDO� ZDON� GLVWDQFH� LV� FULWLFDO���
UHOLDELOLW\ ��LQ�YHKLFOH�WLPH��VWDWLRQ�GHVLJQ�FKDUDFWHULVWLFV��
WUDQVIHUULQJ�� DQG� HYHU\ � RWKHU� GLPHQVLRQ� RI� VHUYLFH��
6PDUW� %57� SODQQLQJ� EHJLQV� ZLWK� DQ� XQGHUVWDQGLQJ� RI�
WKHVH�´GULYHUV�RI�FKRLFHµ�VR�WKDW�WKH�UHVXOWLQJ�SODQV�DF�
WXDOO\ �FUHDWH�YDOXH�IRU�WKH�LQWHQGHG�HQG�XVHU��
�
� � ��7KLQNLQJ�´ WKLQµ�FRUULGRUV�
�
0 RVW�WUDGLWLRQDO�WUDQVLW�LQIUDVWUXFWXUH��VXFK�DV�KHDY\ �RU�
OLJKW�UDLO�OLQHV��FUHDWH�ZKDW�PD\ �EH�FDOOHG� ´WKLQµ�FRUUL�
GRUV³ WKH�ZDONLQJ�LQIOXHQFH�RI�VWDWLRQV�DORQJ�VXFK�OLQHV�
LV�JHQHUDOO\ �OLPLWHG�WR�D�UDWKHU�VPDOO�UDGLXV�VXUURXQGLQJ�
WKH� VWDWLRQ� �SHUKDSV� � � � �� � � � PHWHUV� DW� WKH� UHVLGHQWLDO�
HQG�DQG�� � � �PHWHUV�DW�WKH�ZRUN�WULS�HQG���7KH�FKRLFH�RI�
DOLJQPHQW� IRU� UDLO�� WKHUHIRUH�� FDUULHV� UDWKHU� SURIRXQG�
LPSOLFDWLRQV� IRU�ZKLFK�VSHFLILF�VSRWV�LQ�D�FRUULGRU�ZLOO�
HQMR\ �QHDU�DFFHVV�WR�WUDQVLW��DQG�ZKDW�DUHDV�ZLOO�GHSHQG�
RQ�´FLW\ �EXVHVµ�RU�GULYH�XS�VROXWLRQV�WR�JDLQ�DFFHVV��
� %57�V\ VWHPV��E\ �FUHDWLQJ�D�FRUH�LQIUDVWUXFWXUH�WKDW�
PD\ � EH� XVHG� E\ � PDQ\ � GLVWLQFW� VHUYLFHV�� DOORZ� IRU� WKH�
GHYHORSPHQW� RI� ´WKLFNµ� FRUULGRUV�� LQ� ZKLFK� VWDWLRQV�
PD\ �EH�ORFDWHG�RII�WKH�DOLJQPHQW�LWVHOI��,W�LV�HQWLUHO\ �IHD�
VLEOH� LQ� PDQ\ � LQVWDQFHV� WR� KDYH� VWDWLRQV� � � � � WR� � � � � �
PHWHUV��RU� IDUWKHU�� IURP�WKH�WUDQVLWZD\ �LWVHOI��ZLWK�RQH�
RU�PRUH�VHUYLFHV�OHDYLQJ�WKH�WUDQVLWZD\ �WR�UHDFK�WKH�VDW�
HOOLWH� VWDWLRQ�V��� SDUWLFXODUO\ � LI� D� YDULHW\ � RI� EXV� SULRULW\ �
PHDVXUHV� DUH� HPSOR\ HG� WR� HQVXUH� WKDW� WKH� YHKLFOH� FDQ�
EUHDN� IUHH�RI�WUDIILF��6XFK� ´EUDQFKLQJµ�QHWZRUN�VWUXF�
WXUHV� DUH� FKDUDFWHULVWLF� RI� WUDQVLWZD\ �EDVHG� %57� V\ V�
WHPV��%57�YHKLFOHV�FDQ�SLFN�SHRSOH�XS�FORVHU�WR�WKHLU�
KRPHV�� XVH� WKH� WUDQVLWZD\ � DV� DQ� H[ SUHVVZD\ � WR� JHW� WR�
NH\ �GHVWLQDWLRQV��DQG�HYHQ�H[ LW�WKH�WUDQVLWZD\ �WR�UHDFK�
LPSRUWDQW�GHVWLQDWLRQV�QRW�DFWXDOO\ �RQ�WKH�DOLJQPHQW���
� &RUULGRU� SODQV� WKDW� ORRN� DW� %57� DOWHUQDWLYHV� EXW�
WKDW�IDLO�WR�GHYHORS�IXOO�´WKLFNµ�FRUULGRU�RSWLRQV��DV�GLV�
WLQFW�IURP�PHUHO\ �DOORZLQJ�´FLW\ �EXVHVµ�WR�XVH�SDUWV�RI�
WKH� ULJKW�RI�ZD\ �� ZLOO� ORVH� RXW� RQ� WKH� RSSRUWXQLW\ � WR�
FUHDWH� PRUH� ´RQH�VHDW� ULGHVµ� DPRQJ� NH\ � RULJLQV� DQG�
GHVWLQDWLRQV��DQG�KHQFH�ZLOO�ORVH�RXW�RQ�WKH�RSSRUWXQLW\ �
WR�UHDOO\ �SXVK�ULGHUVKLS�DERYH�ZKDW�´WKLQµ�FRUULGRU�V\ V�
WHPV�FDQ�DFKLHYH���

/ HP RQV�LQWR�OHP RQDGH��WXUQLQJ�WKH�EDUULHUV�DURXQG�
�
7KH�OHVVRQV�OHDUQHG�IURP�WKH�SUHFHGLQJ�WHQ�EDUULHUV�FDQ�
EH�WXUQHG�LQWR�D�VHW�RI�WHQ�SULQFLSOHV�IRU�HIIHFWLYH�%57�
SODQQLQJ��
� � �� %H�VXUH�WR�DGMXVW�\ RXU�RSHUDWLQJ�FRVW�PRGHOV�WR�
UHIOHFW�WKH�ORZHU�SHU�PLOH�FRVW�RI�IDVWHU�EXV�VHUYLFHV��
� � �� %H�VXUH�WR�VHSDUDWH�IL[ HG�EXVZD\ �RSHUDWLQJ�FRVWV�
IURP�WKH�PDUJLQDO�FRVWV�RI�DGGLQJ�DGGLWLRQDO�YHKLFOHV�WR�
D�VHUYLFH�SODQ��
� � �� : KHQ� FRVWLQJ� / 57� RSWLRQV�� EH� VXUH� WKDW� WKH�
SURMHFWHG� RSHUDWLQJ� FRVWV� UHIOHFW� DQ\ � LQFUHDVHV� LQ� WUDLQ�
VL] H�WKDW�WKH�FDSDFLW\ �FDOFXODWLRQV�UHO\ �RQ��
� � �� : KHQ� GHVLJQLQJ� D� EXVZD\ �EDVHG� %57� DOWHUQD�
WLYH��EH�VXUH�WR�FRQVLGHU�KRZ�WKH�XQGHUO\ LQJ�LQIUDVWUXF�
WXUH�FDQ�EH�XVHG�WR�VXSSRUW�D�UDQJH�RI�VHUYLFHV��
� � �� / RRN�IRU�WUDQVIHU�RSSRUWXQLWLHV�ZLWKLQ�WKH�ODUJHU�
WUDQVLW�V\ VWHP��EXW�GRQ·W�FXW�OLQHV�RU�LQIUDVWUXFWXUH�VKRUW�
MXVW�EHFDXVH�WKHUH·V�D�WUDLQ�VWDWLRQ�QHDUE\ ��
� � �� 8 VH�GHPDQG��ULGHUVKLS��SURMHFWLRQV�VWUDWHJLFDOO\ �
WR�GHYHORS�D�VHUYLFH�SODQ�WKDW�PDWFKHV�VXSSO\ �WR�FDSDF�
LW\ �LQ�WKH�PRVW�HIILFLHQW�PDQQHU���

� �� ' RQ·W� XQGHUHVWLPDWH� WKH� FDSDFLW\ � RI� %57� V\ V�
WHPV�MXVW�EHFDXVH�RI� �WKH�UHODWLYHO\ �ORZ�FDSDFLW\ �RI�WKH�
LQGLYLGXDO�%57�YHKLFOH��2 IWHQ�HQRXJK��WKH�FRVW�RI�SUR�
YLGLQJ�KLJK�FDSDFLW\ �LV�VWLOO�FRPSHWLWLYH�ZLWK�RWKHU�PR�
GDO� RSWLRQV�� HVSHFLDOO\ � LI� LW� SXOOV� LQ� DGGLWLRQDO� ULGHUV�
�KHQFH�UHYHQXHV���
� � �� 3D\ � DWWHQWLRQ� WR� WKH� UHYHQXH� VLGH� RI� WKH� HTXD�
WLRQ�� SDUWLFXODUO\ � ZKHQ� FDOFXODWLQJ� SURMHFWHG� VXEVLG\ �
OHYHOV�DQG�ZKHQ�ORRNLQJ�IRU�RSSRUWXQLWLHV�ZKHUH�VPDOO�
FDSLWDO� LQYHVWPHQWV� FDQ� SURGXFH� RQJRLQJ� UHYHQXH�
VWUHDPV��
� � �� ( PSOR\ � PDUNHW� UHVHDUFK³ QRW� PHUHO\ � ´FRP�
PXQLW\ �LQYROYHPHQWµ³ WR�KHOS�GHVLJQ�\ RXU�%57�SURG�
XFW�DQG�VHUYLFHV��
� � � ��7KLQN� ´WKLFNµ� FRUULGRUV� ZKHQ� SODQQLQJ� %57�
DOWHUQDWLYHV��
�
&RQFOXVLRQ�
�
%57� V\ VWHPV� KDYH� JUHDW� SRWHQWLDO� IRU� FUHDWLQJ� FRVW�
HIIHFWLYH�DQG�KLJK�ULGHUVKLS�WUDQVLW�VHUYLFHV��EXW�RQO\ �LI�
WKH\ � DUH� SODQQHG� FRUUHFWO\ �� * LYHQ� WKH� UHODWLYH� ODFN� RI�
H[ SHULHQFH�ZLWK�VXFK�V\ VWHPV�LQ�WKH�8 6��WRR�PDQ\ �FRU�
ULGRU�VWXGLHV�GRQ·W�HIIHFWLYHO\ �H[ SORLW�WKH�YHU\ �FKDUDFWHU�
LVWLFV�RI�%57�WKDW�KDYH�DOORZHG�LW�WR�PDNH�VXFK�FRQVLG�
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HUDEOH�FRQWULEXWLRQV�WR�FLWLHV�DV�GLYHUVH�DV�%ULVEDQH��%R�
JRWD��2 WWDZD��4 XLWR��DQG�&XULWLED��
� 7KRVH�ZKR�DUH�LQWHUHVWHG�LQ�VWXG\ LQJ�%57�DOWHUQD�
WLYHV�ZLOO�QHHG�WR�JHW�VPDUWHU�RQ�WKH�UHDO�FRVW�VWUXFWXUH�
RI� VXFK� VHUYLFHV� DV� ZHOO� DV� WKH� NLQGV� RI� QHWZRUNV� DQG�

RYHUODLG� VHUYLFHV� WKDW� %57� V\ VWHPV� PDNH� IHDVLEOH� DQG�
GHVLUDEOH�� ,I� WKH\ � GR� VR�� WKH\ � ZLOO� OHDG� WR� EHWWHU� SODQV��
EHWWHU�VWUDWHJLHV��DQG�LQ�WKH�HQG��EHWWHU�UHWXUQV�RQ�RXU�
LQYHVWPHQW�LQ�WUDQVLW�V\ VWHPV��

�
�

%RJRWD·V�QHZ�7UDQV0 LOHQLR�%57�VHUYLFH� IHDWXUHV�DQ�LQQRYDWLYH�PL[ �RI�ORFDO�DQG�H[ SUHVV� �VNLS�VWRS��
VHUYLFHV��SURYLGLQJ�PRVW�SHRSOH�ZLWK�DQ�H[ SUHVV��RQH�VHDW�ULGH�DPRQJ�SULQFLSDO�RULJLQV�DQG�GHVWLQDWLRQV��


