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Abstract

Industrial transformation has been identified as a priority research topic within the
International Human Dimensions Programme on Global Environmental Change
(IHDP).  This paper looks at the research gaps in the area of Industrial Transformation
identified within the framework of IHDP.  Furthermore, the paper explores possible
research topics for IIASA and discusses possible research questions for the topics of
“Technology” and “Consumption”.
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&RQFHUQ�DERXW�WKH�HIIHFWV�RI�KXPDQ�EHKDYLRU�RQ�WKH�HQYLURQPHQW�LQFUHDVHG�HQRUPRXVO\�LQ

UHFHQW�GHFDGHV��WKRXJK�ZRUULHV�DERXW�HQYLURQPHQWDO�GHJUDGDWLRQ�KDYH�H[LVWHG�DV�ORQJ�DV

HFRQRPLF�DFWLYLWLHV�KDYH�EHHQ�FRQGXFWHG��%XW�DV�WKH�VFDOH�DQG�VHYHULW\�RI�WKH�SUHVHQW�GD\

GDPDJHV�WR�WKH�HQYLURQPHQW�VHHPV�WR�EH�ODUJHU�WKDQ�HYHU��WKHUH�LV�UHDVRQ�WR�VWDWH�WKDW

HQYLURQPHQWDO�GHJUDGDWLRQ�LV�RQH�RI�WKH�PDLQ�SUREOHPV�KXPDQNLQG�QRZ�KDV�WR�GHDO�ZLWK�

3XEOLFDWLRQV�OLNH�WKH�UHSRUW�IRU�WKH�&OXE�RI�5RPH��0HDGRZV�HW�DO���������DQG�2XU

&RPPRQ�)XWXUH��%UXQGWODQG��������LQFUHDVHG�DZDUHQHVV�DPRQJ�VRFLHW\�WKDW�KXPDQ

DFWLYLWLHV�SOD\�DQ�LPSRUWDQW�UROH�LQ�GULYLQJ�JOREDO�HQYLURQPHQWDO�FKDQJH�DQG�WKDW�WKH

FRQVHTXHQFHV�IRU�PDQNLQG�RI�WKHVH�FKDQJHV�FRXOG�EH�ODUJH�

,Q�WKLV�UHSRUW�*OREDO�(QYLURQPHQWDO�&KDQJH���*(&��LV�GHILQHG�DV�DOWHUDWLRQV�LQ�WKH�QDWXUDO

�H�J��SK\VLFDO�RU�ELRORJLFDO��V\VWHPV�ZKRVH�LPSDFWV�DUH�QRW�DQG�FDQQRW�EH�ORFDOL]HG

�1DWLRQDO�5HVHDUFK�&RXQFLO�������������*(&�UHIHUV�WR�ERWK�JOREDO�HQYLURQPHQWDO

SUREOHPV��DQG�WR�ORFDO�DQG�UHJLRQDO�HQYLURQPHQWDO�FKDQJHV�RFFXUULQJ�DW�D�JOREDO�VFDOH�

��� 7KH�+XPDQ�'LPHQVLRQV�RQ�*OREDO�(QYLURQPHQWDO�&KDQJH

,Q�WKH�VFLHQWLILF�UHVHDUFK�FRPPXQLW\�PRVW�DWWHQWLRQ�ZDV�JLYHQ�WR�WKH�SK\VLFDO��FKHPLFDO

DQG�ELRORJLFDO�DVSHFWV�RI�JOREDO�HQYLURQPHQWDO�FKDQJH��H�J��GHIRUHVWDWLRQ��DFLGLILFDWLRQ

DQG�WKH�ORVV�RI�ELRGLYHUVLW\��7KHUHIRUH��UHVHDUFK�RQ�*(&�ZDV�PDLQO\�GRQH�E\�QDWXUDO

VFLHQWLVWV��7KRXJK�WKLV�UHVHDUFK�ZDV�LPSRUWDQW��DQG�VWLOO�LV��WKH�QRWLRQ�WKDW�KXPDQ�DVSHFWV

ZHUH�LQWHUWZLQHG�ZLWK�*(&�KDV�EHHQ�JURZLQJ��,W�ZDV�UHFRJQL]HG�WKDW�*(&�LV�GULYHQ�E\

WUHQGV�LQ�JOREDO�SURGXFWLRQ�DQG�FRQVXPSWLRQ��1DWLRQDO�5HVHDUFK�&RXQFLO�������������7KH

DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�WKH�KXPDQ�IDFWRUV�WKDW�GULYH�JOREDO�HQYLURQPHQWDO�FKDQJH

DQG�WKH�HIIHFWV�RI�WKHVH�FKDQJHV�RQ�KXPDQNLQG��LV�QRZ�VSUHDGLQJ�WKURXJKRXW�WKH�VFLHQWLILF
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FRPPXQLW\�LQ�JHQHUDO�DQG�WKH�VRFLDO�VFLHQFH��FRPPXQLW\�LQ�SDUWLFXODU�

7KH�UHFRJQLWLRQ�RI�WKH�KXPDQ�GLPHQVLRQV�RI�*(&�GRHV�QRW�LPSO\�WKDW�WKH\�KDYH�WR�EH

VWXGLHG�LQ�LVRODWLRQ�RI�WKH�SK\VLFDO�DQG�ELRORJLFDO�GLPHQVLRQV��RU�WKDW�WKH\�DUH�PRUH

LPSRUWDQW�WKDQ�WKH�ODWWHU��2Q�WKH�FRQWUDU\���³WR�XQGHUVWDQG�JOREDO�HQYLURQPHQWDO�FKDQJH��LW

LV�QHFHVVDU\�WR�IRFXV�RQ�WKH�LQWHUDFWLRQV�RI�HQYLURQPHQWDO�V\VWHPV��LQFOXGLQJ�WKH

DWPRVSKHUH��WKH�ELRVSKHUH��WKH�JHRVSKHUH��DQG�WKH�K\GURVSKHUH��DQG�KXPDQ�V\VWHPV�

LQFOXGLQJ��HFRQRPLF��SROLWLFDO��FXOWXUDO��DQG�VRFLRWHFKQLFDO�V\VWHPV´��1DWLRQDO�5HVHDUFK

&RXQFLO�����������

6WXG\LQJ�WKH�KXPDQ�GLPHQVLRQV�RI�*(&�GHDOV�ZLWK�WKHVH�LQWHUDFWLRQV�EHWZHHQ�KXPDQ�DQG

HQYLURQPHQWDO�V\VWHPV��VHH�)LJ�������,W�LQFOXGHV�WKHUHIRUH�QRW�RQO\�WKH�ZD\�SHRSOH�DQG

VRFLHWLHV�FRQWULEXWH�WR�JOREDO�FKDQJH��EXW�DOVR�WKH�ZD\�JOREDO�HQYLURQPHQWDO�FKDQJH

DIIHFWV�SHRSOH�DQG�VRFLHWLHV�DQG�WKH�ZD\V�DQG�PHDQV�IRU�SHRSOH�DQG�VRFLHWLHV�WR�PLWLJDWH

DQG�DGDSW�WR�JOREDO�HQYLURQPHQWDO�FKDQJH��4XHVWLRQV�ZLWK�UHVSHFW�WR�WKH�KXPDQ�FDXVHV�RI

*(&�IRFXV�RQ�WKH�VRFLDO�GULYLQJ�IRUFHV�RI�KXPDQ�EHKDYLRU�LQIOXHQFLQJ�*(&��)LYH�PDLQ

GULYLQJ�IRUFHV�FDQ�EH�FRQVLGHUHG��1DWLRQDO�5HVHDUFK�&RXQFLO���������3RSXODWLRQ�*URZWK�

(FRQRPLF�*URZWK��7HFKQRORJLFDO�&KDQJH��3ROLWLFDO�(FRQRPLF�,QVWLWXWLRQV��$WWLWXGHV�DQG

%HOLHIV��4XHVWLRQV�FRQFHUQLQJ�WKH�FRQVHTXHQFHV�RI�*(&�IRU�SHRSOH�DQG�VRFLHWLHV�DUH

GHDOLQJ�ZLWK�UHVSRQVHV�WR�DFWXDO�RU�DQWLFLSDWHG�*(&�

������������������������������ ����������������������������
��)ROORZLQJ�WKH�1DWLRQDO�5HVHDUFK�&RXQFLO��������µ6RFLDO�6FLHQFH¶�LV�KHUH�GHILQHG�DV�WR�FRYHU�D�EURDG
UDQJH�RI�UHVHDUFK�DFWLYLWLHV�XVXDOO\�DVVRFLDWHG�ZLWK�GLVFLSOLQHV�VXFK�DV�HFRQRPLFV��VRFLRORJ\��SROLWLFDO
VFLHQFH��SV\FKRORJ\��DQWKURSRORJ\��JHRJUDSK\��DQG�KLVWRU\�DQG�LQWHUGLVFLSOLQDU\�ILHOG�VXFK�DV�SROLF\
VFLHQFH��KXPDQ�HFRORJ\�DQG�PDQDJHPHQW�
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)LJ�������,QWHUDFWLRQV�EHWZHHQ�KXPDQ�DQG�HQYLURQPHQWDO�V\VWHPV��6RXUFH��1DWLRQDO

5HVHDUFK�&RXQFLO�����������

*OREDO�HQYLURQPHQWDO�FKDQJH�DIIHFWV�SHRSOH�DQG�VRFLHWLHV�QRW�RQO\�WKURXJK�HIIHFWV�RQ�WKH

SK\VLFDO�DQG�ELRORJLFDO�HQYLURQPHQW�RI�WKHLU�DFWLYLWLHV�EXW�DOVR�E\�FKDQJLQJ�VRFLDO�DQG

HFRQRPLF�RUJDQL]DWLRQ�DQG�KXPDQ�YDOXHV��3HRSOH�UHVSRQG�WR�*(&��DPRQJ�RWKHUV��E\

PHDQV�RI�QDWLRQDO�RU�LQWHUQDWLRQDO�SROLFLHV��LQGLYLGXDO�SHUFHSWLRQ�DQG�DFWLRQ��DQG�PDUNHWV�

7KH�DERYH�GHVFULEHG�GLPHQVLRQV�RI�*(&�LPSO\��LQWHU�DOLD��WKDW�VLQJOH�IDFWRU�H[SODQDWLRQV

DQG�RQH�GLPHQVLRQDO�SROLFLHV�DUH�QRW�DGHTXDWH��,W�DOVR�VXSSRUWV�WKH�QRWLRQ�WKDW�*(&

UHTXLUHV�VWURQJHU�OLQNV�EHWZHHQ�VRFLDO�DQG�QDWXUDO�VFLHQFHV��ERWK�WR�XQGHUVWDQG�*(&�DQG

WR�VXSSRUW�SROLFLHV��%\�LWV�QDWXUH�*(&�KDV�WR�EH�DSSURDFKHG�LQ�DQ�LQWHUGLVFLSOLQDU\�DQG

LQWHUQDWLRQDO�ZD\�E\�WKH�VFLHQWLILF�FRPPXQLW\��7R�VXP�XS��³UHVHDUFK�RQ�WKH�+XPDQ

'LPHQVLRQV�RI�*(&�VWULYHV�WR�XQGHUVWDQG�WKH�LQWHUDFWLRQV�EHWZHHQ�KXPDQ�V\VWHPV�DQG

HQYLURQPHQWDO�V\VWHPV��SDUWLFXODUO\�JOREDO�HQYLURQPHQWDO�V\VWHPV��DQG�WR�XQGHUVWDQG�WKH

DVSHFWV�RI�KXPDQ�V\VWHPV�WKDW�DIIHFW�WKRVH�LQWHUDFWLRQV´��1DWLRQDO�5HVHDUFK�&RXQFLO�
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,Q�RUGHU�WR�FRPSOHPHQW�WKH�SK\VLFDO�DQG�ELRORJLFDO�UHVHDUFK�RQ�JOREDO�HQYLURQPHQWDO

FKDQJH��WKH�+XPDQ�'LPHQVLRQV�RI�*OREDO�(QYLURQPHQWDO�&KDQJH�3URJUDPPH��+'3��ZDV

IRXQGHG�LQ������E\�WKH�,QWHUQDWLRQDO�6RFLDO�6FLHQFH�&RXQFLO��,66&���,W�ZDV�FRQVLGHUHG�WR

EH�WKH�VRFLDO�VFLHQFH�SDUDOOHO�WR�WKH�,QWHUQDWLRQDO�*HRVSKHUH�%LRVSKHUH�3URJUDPPH

�,*%3��DQG�WKH�:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH��:&53���,Q������+'3�ZDV

UHQHZHG�DQG�FKDQJHG�LQ�WKH�,QWHUQDWLRQDO�+XPDQ�'LPHQVLRQV�RI�*OREDO�(QYLURQPHQWDO

&KDQJH�3URJUDPPH��,+'3���LQ�SDUWLFXODU�WKURXJK�WKH�FR�VSRQVRUVKLS�E\�WKH�,QWHUQDWLRQDO

&RXQFLO�RI�6FLHQWLILF�8QLRQV��,&68���,+'3�UHIOHFWV�WKH�JURZLQJ�LQWHUQDWLRQDO�UHFRJQLWLRQ

RI�WKH�LPSRUWDQFH�RI�WKH�KXPDQ�GLPHQVLRQV�RI�JOREDO�HQYLURQPHQWDO�FKDQJH�DQG�WKH

JOREDO�VFRSH�RI�LQWHUHVW�DQG�UHVHDUFK�RI�VRFLDO�VFLHQWLVWV�IURP�DURXQG�WKH�ZRUOG��,+'3�

������

,+'3�LV�DQ�LQWHUQDWLRQDO��LQWHUGLVFLSOLQDU\��VRFLDO�VFLHQFH�SURJUDP�WR�SURPRWH�DQG�FR�

RUGLQDWH�UHVHDUFK�DLPHG�DW�GHVFULELQJ��DQDO\]LQJ�DQG�XQGHUVWDQGLQJ�WKH�KXPDQ

GLPHQVLRQV�RI�*(&��7KRXJK�,+'3�LV�D�VRFLDO�VFLHQFH�SURJUDP��LWV�FRQFHUQ�LV�ZLWK�WKH�IXOO

UDQJH�RI�VRFLDO�DQG�QDWXUDO�VFLHQFHV�GLVFLSOLQHV�QHFHVVDU\�WR�DQDO\]H�DQG�XQGHUVWDQG�WKH

KXPDQ¶V�UROH�DV�ERWK�WKH�SRVVLEOH�FDXVH�DQG�WDUJHW�RI�*(&�

$W�SUHVHQW��,+'3�LV�GHYHORSLQJ�D�UHVHDUFK�IUDPHZRUN�WKDW�HPSKDVL]HV�WKH�G\QDPLFV�RI

WKH�KXPDQ�GULYLQJ�IRUFHV�RI�FKDQJH�DQG�VRFLR�FXOWXUDO�DQG�LQVWLWXWLRQDO�LQIOXHQFHV�RQ

WKHVH�IRUFHV��7KLV�LQWHUQDWLRQDO�SURJUDP�LV�FKDUDFWHUL]HG�E\�³DQ�HPSKDVLV�RQ�WKRVH

SURFHVVHV�WKDW�DUH�XQLYHUVDO�DQG�FXPXODWLYH��RU�WKDW�WUDQVFHQG�UHJLRQDO�RU�QDWLRQDO

ERXQGDULHV�DQG�VHHNV�WR�LQWHJUDWH�DQG�VWLPXODWH�FR�RSHUDWLRQ�DPRQJ�LQWHUQDWLRQDO�DQG

LQWHUGLVFLSOLQDU\�VFLHQWLVWV�E\�HVWDEOLVKLQJ�ERWK�D�QHWZRUN�DQG�D�SODWIRUP�IRU

FRPPXQLFDWLRQ�DQG�GLVFXVVLRQ´��9HOOLQJD�HW�DO�������������,+'3�VWLPXODWHV�FRQFUHWH

UHVHDUFK�DFWLYLWLHV�E\�PHDQV�RI�VSRQVRULQJ�UHVHDUFK�DQG�HVWDEOLVKLQJ�QHZ�UHVHDUFK

SURMHFWV�
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,+'3�ERGLHV�DQG�DFWLYLWLHV

,+'3�6SRQVRULQJ�,QVWLWXWLRQV

,+'3�3DUWQHU�,QVWLWXWLRQV

���*(&+6���*OREDO�(QYLURQPHQWDO�&KDQJH�	�+XPDQ�6HFXULW\

����,&68�������,QWHUQDWLRQDO�&RXQFLO�RI�6FLHQWLILF�8QLRQV

����,'*&������,QVWLWXWLRQDO�'LPHQVLRQV�RI�*OREDO�(QYLURQPHQWDO�&KDQJH

����,7������������,QGXVWULDO�7UDQVIRUPDWLRQ ����������,*%3����,QWHUQ��*HRVSKHUH�%LRVSKHUH�3URJUDPPH

����,66&��������,QWHUQDWLRQDO�6RFLDO�6FLHQFH�&RXQFLO ����������/8&&���/DQG�8VH�DQG�/DQG�&RYHU�&KDQJH

����67$57���*OREDO�&KDQJH�6\VWHPV�IRU�$QDO\VLV��5HVHDUFK�	�7UDLQLQJ���:&53���:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH

7KH�,+'3�3URJUDPPH�(OHPHQWV��6SRQVRULQJ�,QVWLWXWLRQV�DQG�3DUWQHU�,QVWLWXWLRQV

�6RXUFH��,+'3�8SGDWH�QU���������

�� ,QGXVWULDO�7UDQVIRUPDWLRQ

��� :KDW�LV�,QGXVWULDO�7UDQVIRUPDWLRQ"�

,QGXVWULDO�7UDQVIRUPDWLRQ�KDV�EHHQ�LGHQWLILHG�DV�RQH�RI�WKH�WKUHH�SULRULW\�UHVHDUFK�WRSLFV

ZLWKLQ�,+'3��7KH�,QGXVWULDO�7UDQVIRUPDWLRQ�5HVHDUFK�$JHQGD�LV�DERXW�³XQGHUVWDQGLQJ

WKH�KXPDQ�GULYHV�DQG�PHFKDQLVPV�WKDW�FRXOG�HQDEOH�D�WUDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO

V\VWHP�WRZDUGV�VXVWDLQDELOLW\��DQG�LQ�SK\VLFDO�WHUPV�WR�GHFRXSOH�LQGXVWULDO�DFWLYLWLHV�IURP

WKHLU�HQYLURQPHQWDO�LPSDFWV´��9HOOLQJD�HW�DO�������������,W�LQFOXGHV�UHVHDUFK�HIIRUWV

GHVFULELQJ�WKH�SDWWHUQV��RYHU�VSDFH�DQG�WLPH���RUJDQL]DWLRQ�DQG�WHFKQRORJ\�RI�SURGXFWLRQ

DQG�FRQVXPSWLRQ�RI�PDQXIDFWXUHG�JRRGV�DQG�VHUYLFHV��WKHLU�QDWXUDO�DQG�HQHUJ\

WUDQVIRUPDWLRQV�DQG�DVVRFLDWHG�HQYLURQPHQWDO�LPSDFWV�DQG�WKH�FRQVHTXHQFHV�RI�WKHVH

,&68 ,66&

,+'3�6FLHQWLILF�&RPPLWWHH

,+'3�6HFUHWDULDW

,*%3

:&53

'LYHUVLWDV

/8&&

67$57

,'*&

,7

*(&+6

6FLHQWLILF�$GY�
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$GKHULQJ�%RGLHV
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LPSDFWV�IRU�WKH�TXDOLW\�RI�OLIH��9HOOLQJD�HW�DO�������������$FFRUGLQJ�WR�WKHVH�GHILQLWLRQV��LW

ZRXOG�DFWXDOO\�EH�EHWWHU�WR�VXEVWLWXWH�WKH�WHUP�³LQGXVWULDO�WUDQVIRUPDWLRQ´�E\�³HFRQRPLF

WUDQVIRUPDWLRQ´��%XW�GXH�WR�WKH�HVWDEOLVKHG�XVH�RI�WKH�WHUP�³LQGXVWULDO�WUDQVIRUPDWLRQ´�LQ

UHFHQW�\HDUV��ZH�ZLOO�FRQWLQXH�WR�XVH�³,QGXVWULDO�7UDQVIRUPDWLRQ´��,7��

7KH�,+'3�DSSURDFK�WR�,7�IRFXVHV�RQ�LQGXVWULDO�RU�HFRQRPLF�DFWLYLWLHV��7KDW�LV��,7�ORRNV�DW

WKH�LQGXVWULDO�RU�HFRQRPLF�DFWLYLWLHV�LQ�WHUPV�RI�WKHLU�FRQQHFWLRQV�WR�*(&��,QGXVWULDO

DFWLYLW\�LV�RQH�RI�WKH�PDLQ�FRQWULEXWRUV�WR�JOREDO�HQYLURQPHQWDO�FKDQJH��,QGXVWULDO�DFWLYLW\

UHIHUV�WR�DOO�SURFHVVHV�IRU�WKH�SURGXFWLRQ�RI�JRRGV�DQG�VHUYLFHV�WKDW�DUH�HLWKHU�FRQVXPHG

GLUHFWO\�RU�DUH�UHTXLUHG�DV�LQSXWV�WR�RWKHU�LQGXVWULDO�DFWLYLWLHV��,QGXVWULDO�DFWLYLWLHV�DUH�QRW�D

FROOHFWLRQ�RI�LVRODWHG�SURFHVVHV�RU�SKHQRPHQD��5DWKHU��LQGXVWULDO�DFWLYLWLHV�GUDZ�XSRQ

QDWXUH��LPSDFW�XSRQ�QDWXUH���DQG�DUH�VKDSHG�E\�HFRQRPLF��VRFLDO�DQG�WHFKQRORJLFDO

IDFWRUV�

,QGXVWULDO�DFWLYLWLHV�FDQ�EH�UHJDUGHG�DV�D�V\VWHP�FRQVWLWXWHG�LQ�ZD\V�WKDW�YDU\�WKURXJK

WLPH�DQG�RYHU�VSDFH��DQG�ZKLFK�KDYH�LPSDFWV�RQ�WKH�QDWXUDO�HQYLURQPHQW�WKDW�DUH�DOVR

VSDWLDOO\�DQG�WHPSRUDOO\�YDULDEOH��$V�D�FRQVHTXHQFH��WKH�LPSDFW�RI�LQGXVWULDO�DFWLYLWLHV�RQ

WKH�JOREDO�HQYLURQPHQW�LV�PXOWLGLPHQVLRQDO��$W�WKH�VDPH�WLPH��WKHUH�LV�D�JURZLQJ

UHFRJQLWLRQ�WKDW�HQYLURQPHQWDO�SUREOHPV�PD\�EHFRPH�LPSRUWDQW�FRQVWUDLQWV�WR�LQGXVWULDO

DFWLYLWLHV��*(&�UHIHUV�WR�ERWK�JOREDO�HQYLURQPHQWDO�SUREOHPV��DQG�WR�ORFDO�DQG�UHJLRQDO

HQYLURQPHQWDO�FKDQJHV�RFFXUULQJ�DW�D�JOREDO�VFDOH��*OREDO�HQYLURQPHQWDO�SUREOHPV�WKDW

UHODWH�WR�LQGXVWULDO�DFWLYLWLHV�LQFOXGH�WKH�GHSOHWLRQ�RI�VWUDWRVSKHULF�R]RQH��WKH�HQKDQFHG

JUHHQKRXVH�HIIHFW��FOLPDWH�FKDQJH���ORVV�RI�ELRGLYHUVLW\��ODQG�GHJUDGDWLRQ��SROOXWLRQ�RI

LQWHUQDWLRQDO�ZDWHUV��DQG�WKH�GHSOHWLRQ�RI�QDWXUDO�UHVRXUFHV��([DPSOHV�RI�ORFDO�DQG

UHJLRQDO�HQYLURQPHQWDO�SUREOHPV�LQFOXGH�WKH�DFFXPXODWLRQ�RI�RUJDQLF�PLFUR�SROOXWDQWV

DQG�RWKHU�SROOXWDQWV��DQG�WKH�DFFXPXODWLRQ�RI�KHDY\�PHWDO�DQG�RWKHU�PDWHULDOV�RU

VXEVWDQFHV�DQG�FRQVHTXHQW�FRQWDPLQDWLRQ�RI�GULQNLQJ�ZDWHU��DJULFXOWXUDO�DUHD�RU�VLOW�

DFLGLILFDWLRQ��VWRUDJH�RI�KD]DUGRXV�ZDVWHV��DLU�SROOXWLRQ��VPRJ���DQG�QXFOHDU�DFFLGHQWV�

,QGXVWULDO�DFWLYLWLHV�UHODWH�GLUHFWO\�RU�LQGLUHFWO\�WR�VXFK�HQYLURQPHQWDO�SUREOHPV�

$�JURZLQJ�GHPDQG�IRU�LQGXVWULDO�SURGXFWV�DQG�D�UDSLGO\�LQFUHDVLQJ�ZRUOG�SRSXODWLRQ�H[HUW

SUHVVXUH�RQ�LQGXVWULDOL]DWLRQ�SURFHVVHV�WKURXJKRXW�WKH�ZRUOG��$V�D�UHVXOW��KXPDQLW\�IDFHV

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������
��7KLV�VHFWLRQ�LV�EDVHG�RQ�9HOOLQJD�HW�DO��������
��&I��WKH�FRQFHSWV�RI�LQGXVWULDO�PHWDEROLVP�DQG�LQGXVWULDO�HFRORJ\��,QGXVWULDO�0HWDEROVLP�UHIHUV�WR�WKH
SK\VLFDO�FKHPLFDO�SURFHVVHV�WUDQVIRUPLQJ�UHVRXUFHV�LQWR�HQG�XVH�SURGXFWV�DQG�ZDVWH��,QGXVWULDO
(FRORJ\�UHIHUV�WR�WKH�LQWHUDFWLRQ�RI�LQGXVWULDO�DFWLYLWLHV�ZLWK�WKH�QDWXUDO�HQYLURQPHQW��6HH�$\UHV�DQG
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D�WHQVLRQ�EHWZHHQ�D�OLYDEOH�HQYLURQPHQW�RQ�WKH�RQH�KDQG��DQG�WKH�
QHHG
�IRU�PDWHULDO

ZHOIDUH�RQ�WKH�RWKHU�KDQG��,I�KLVWRULFDO�SDWWHUQV�RI�LQGXVWULDO�GHYHORSPHQW�ZLWK�LWV

HQYLURQPHQWDO�LPSDFWV�DUH�H[WUDSRODWHG�LQWR�WKH�IXWXUH��ERWK�FKDQFHV�WR�REWDLQ�HTXDO

ZHOIDUH�IRU�D�JURZLQJ�ZRUOG�SRSXODWLRQ��DQG�D�OLYDEOH�HQYLURQPHQW�DUH�DW�VWDNH�

'LIIHUHQFHV�EHWZHHQ�VR�FDOOHG�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�LPSO\�DQ�H[WUD

FKDOOHQJH�WR�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ�LQGXVWULDO�GHYHORSPHQW�DQG�HQYLURQPHQWDO

GHJUDGDWLRQ��,Q�WKH�GHYHORSLQJ�FRXQWULHV�VKLIWV�DUH�WDNLQJ�SODFH�IURP�DJULFXOWXUDO�WR

LQGXVWULDOL]HG�VRFLHWLHV�DQG�PRUH�RU�OHVV�VWUDLJKW�RQ�WR�DQ�LQIRUPDWLRQ�VRFLHW\��,Q

GHYHORSHG�FRXQWULHV�ZH�QRWLFH�D�VKLIW�IURP�DQ�LQGXVWULDOL]HG�YLD�VHUYLFHV�WR�DQ�LQIRUPDWLRQ

VRFLHW\��7KH�FDXVHV�DQG�FRQVHTXHQFHV�RI�WKHVH�ODUJH�VKLIWV�DUH�KLJKO\�FRPSOH[�DQG�EHVHW

ZLWK�XQFHUWDLQW\�

6XVWDLQDEOH�GHYHORSPHQW�UHTXLUHV�D�WUDQVIRUPDWLRQ�RI�FXUUHQW�WUDMHFWRULHV�RI�LQGXVWULDO

GHYHORSPHQW���7UDQVIRUPDWLRQ��UHIHUV�WR�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�FKDQJHV�LQ�WKH

FRQILJXUDWLRQ�RI�HFRQRPLF�DQG�VRFLDO�V\VWHPV��,QGXVWULDO�7UDQVIRUPDWLRQ�LQYROYHV�

FKDQJLQJ�VWUXFWXUHV�RI�SURGXFWLRQ��FKDQJLQJ�PRGHV�RI�UHJXODWLRQ�RI�SURGXFWLRQ��VRFLDO�

HFRQRPLF��DQG�WHFKQRORJLFDO���DQG�FKDQJLQJ�PDWHULDO�DQG�HQHUJ\�WUDQVIRUPDWLRQV��7KHVH

FKDQJHV�DUH�UHIOHFWHG�LQ�WKHLU�LPSDFW�RQ�WKH�HQYLURQPHQW��,QGXVWULDO�7UDQVIRUPDWLRQ

UHTXLUHV�HIIRUWV�LQ�DGGLWLRQ�WR�WKH�WUDGLWLRQDO�SDWWHUQV�RI�LQGXVWULDO�GHYHORSPHQW�VXFK�WKDW

GLVVLSDWLYH�ORVVHV�DUH�UHVWULFWHG�WR�OHYHOV�WKDW�GR�QRW�H[FHHG�FDUU\LQJ�FDSDFLWLHV��RU�WR

OHYHOV�FRPSDWLEOH�ZLWK�VRFLHWLHV
�FDSDELOLW\�WR�DGDSW�WR�DQ\�UHVXOWLQJ�HQYLURQPHQWDO

FKDQJH��7KLV�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI�WKH�KXPDQ�GLPHQVLRQV��L�H��KXPDQ�GULYHV�DQG

VRFLDO�PHFKDQLVPV��WKDW�FRXOG�HQDEOH�D�WUDQVIRUPDWLRQ�RI�LQGXVWULDO�V\VWHPV�WRZDUGV

VXVWDLQDELOLW\��

��� 5HVHDUFK�$JHQGD�RQ�,QGXVWULDO�7UDQVIRUPDWLRQ

6LQFH�WKH�GHYHORSPHQW�RI�D�6FRSLQJ�5HSRUW��9HOOLQJD�HW�DO���������DQG�DQ�,QYHQWRU\�RI

5HVHDUFK�GRFXPHQW��9HOOLQJD�HW�DO���������RQ�,QGXVWULDO�7UDQVIRUPDWLRQ��ZKLFK�SURYLGH

DQ�GHILQLWLRQ�RI�WKH�UHVHDUFK�ILHOG�,7�DV�ZHOO�DV�DQ�RYHUYLHZ�RI�RQJRLQJ�UHVHDUFK�UHOHYDQW

IRU�,+'3�,7��WKHUH�LV�D�FOHDUHU�YLVLRQ�RI�WKH�UHVHDUFK�ILHOG��7KH�LGHD�RI�WKH�,+'3�UHVHDUFK

SURMHFW�,QGXVWULDO�7UDQVIRUPDWLRQ�LV�WKDW�LW�ZLOO�VHUYH�DV�D�µVFLHQWLILF�YHKLFOH¶�WR�FDWDO\]H

UHVHDUFK�DERXW�XQGHUVWDQGLQJ�WKH�KXPDQ�GULYHV�DQG�PHFKDQLVPV�WKDW�FRXOG�HQDEOH�D

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������
6LPRQLV���������DQG�6RFRORZ�HW�DO���������
��6HH�IRU�IXUWKHU�JHQHUDO�LQIRUPDWLRQ�RQ�,7�WKH�,+'3�,7�+RPHSDJH��KWWS���LEP�UKU]�XQL�
ERQQ�GH����,+'3��
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WUDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO�V\VWHP�WRZDUGV�VXVWDLQDELOLW\��,Q�RWKHU�ZRUGV��,+'3�,7

FDQ�EH�VHHQ�DV�DQ�XPEUHOOD�XQGHU�ZKLFK�H[LVWLQJ�UHVHDUFK�HIIRUWV�DV�ZHOO�DV�QHZ�UHVHDUFK

GLUHFWLRQV�FRXOG�EH�EURXJKW�WRJHWKHU�LQ�RUGHU�WR�HQKDQFH�WKLV�XQGHUVWDQGLQJ��7KH�DLP�LV

WKDW�WKH�,+'3�UHVHDUFK�FRPPXQLW\��LQ�FRQVXOWDWLRQ�ZLWK�JRYHUQPHQWV��FRUSRUDWLRQV�DQG

1*2V��ZLOO�GHYHORS�DQG�LPSOHPHQW�D�5HVHDUFK�$JHQGD�RQ�,QGXVWULDO�7UDQVIRUPDWLRQ�

2WKHU�JRDOV�RI�WKLV�UHVHDUFK�SURMHFW�DUH�VHOHFWLQJ�D��VPDOO��QXPEHU�RI�UHVHDUFK�WKHPHV�WR

EH�GHYHORSHG�DQG�FDUULHG�RXW�XQGHU�WKH�DHJLV�RI�,+'3��SURYLGLQJ�D�FRQVXOWDWLYH�QHWZRUN

IRU�RQJRLQJ�UHVHDUFK�DQG�VWUHQJWKHQLQJ�WKH�LQWHUQDWLRQDO�FRRSHUDWLRQ�LQFOXGLQJ�2(&'�

&((&¶V�DQG�'HYHORSLQJ�&RXQWULHV��$Q�RYHUYLHZ�RI�DFWLYLWLHV�ZLWKLQ�WKH�IUDPHZRUN

,+'3�,7�ZKLFK�KDYH�EHHQ�GHYHORSHG�VLQFH�ODVW�\HDU�LV�JLYHQ�LQ�$SSHQGL[���

7KH�SUHVHQW�LGHDV�UHJDUGLQJ�WKH�VHW�XS�RI�WKH�UHVHDUFK�DJHQGD�DUH�DV�IROORZV��7KUHH�UHODWHG

ILHOGV�RI�UHVHDUFK�DUH�WR�EH�FRQVLGHUHG��VHH�7DEOH�����

���6\VWHP�$QDO\WLFDO�SHUVSHFWLYHV��VXFK�DV�WKH�(QYLURQPHQWDO�.X]QHWV�&XUYH�

,QWHUQDWLRQDO�0DVV�%DODQFH�5HVHDUFK��(FR�UHVWUXFWXULQJ�DQG�'HYHORSHG�'HYHORSLQJ

FRXQWU\�LQWHUDFWLRQV�

���,QGXVWULDO�(FRORJ\�LQFOXGLQJ�,QGXVWULDO�1HWZRUNV��(FR�HIILFLHQF\��/LIH�&\FOH�$QDO\VLV�

*UHHQLQJ�RI�,QGXVWU\�DQG�2UJDQL]DWLRQDO�,VVXHV�

���&RQVXPHUV��LQFOXGLQJ�&RQVXPHU�&KRLFH�LVVXHV�DQG�WKH�5ROH�RI�&RQVXPHUV�LQ

'HFLVLRQ�0DNLQJ�

,Q G X VWU LD O �( FR ORJ \

� I L UP V ��Q H WZ R UN V ��R UJ D Q LV D WLR Q V ��S UR G X F WV ��

/ L IH �& \ F OH �$ Q D O\ V L V ��( FR � HI I LF L H Q F \ �H WF ��

6 \VWHP �DQ D O\ WLFD O �3 HU VS HF WLY HV

�( Q Y L UR Q P HQ WD O �. X ]Q H WV F X UY H ��, Q WH UQ D W LR Q D O �

0 D VV �% D OD Q F H �5 H V HD UF K ��( FR � UH V WUX F X W U LQ J ��

' HY �' HY �FR X Q WU\ �, VV X H V� �

VHF WR U V

U HVHDUFK �I LH OG V

WUD Q VS R U W

FK HP LFD O

LQ G X VWU \

IRRG H OHF WURQ LFV

& RQ VXP HU V

& RQ VXP HU �F K R F LH ��UR OH �R I �F R Q VX P H UV �LQ �

G H F LV LR Q �P DN L Q J

HQ HUJ\ R WK HU V

7DEOH����7HQWDWLYH�VHW�XS�RI�WKH�5HVHDUFK�$JHQGD
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7R�HQVXUH�WKDW�WKH�UHVHDUFK�DJHQGD�ZLOO�UHIOHFW�UHDO�ZRUOG�LVVXHV�LW�LV�SURSRVHG�WR�IRFXV�RQ

VSHFLILF�VHFWRUV��H�J��WKH�IRRG�VHFWRU��FKHPLFDO�DQG�RU�VWHHO�LQGXVWU\��WUDQVSRUW��WKH

HOHFWURQLFV�DQG�RU�RWKHU�VHFWRUV��0RUHRYHU��WKH�QHHG�IRU�LQIRUPDWLRQ�LV�HYROYLQJ�IURP

VWDWH�RI�WKH�HQYLURQPHQW�LVVXHV�WR�SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV�DQG�VWDWH�RI�WKH�

VHFWRU�LVVXHV��)RFXVLQJ�RQ�VSHFLILF�VHFWRUV�DOVR�KDV�WKH�DGYDQWDJH�WKDW�LQGXVWU\

UHSUHVHQWDWLYHV�ZLOO�ILQG�LW�HDVLHU�WR�SDUWLFLSDWH�LQ�WKH�GHYHORSPHQW�RI��DQG�WR�FRQWULEXWH�WR

WKH�UHVHDUFK�DFWLYLWLHV��3UHVHQWO\�OHDGLQJ�VFLHQWLVWV�DUH�EHLQJ�DSSURDFKHG�WR�SDUWLFLSDWH�LQ

WKH�5HVHDUFK�3ODQQLQJ�&RPPLWWHH��7KH�WHUPV�RI�UHIHUHQFH�IRU�WKH�5HVHDUFK�3ODQQLQJ

&RPPLWWHH�ZLOO�EH�ILQDOL]HG�DQG�SUHVHQWHG�WR�WKH�,+'3�6WHHULQJ�&RPPLWWHH�IRU�DSSURYDO

LQ�6HSWHPEHU�������,W�LV�WR�EH�H[SHFWHG�WKDW�WKH�5HVHDUFK�$JHQGD�ZLOO�EH�ILQDOL]HG�E\

PLG������

$W�SUHVHQW�WKH�WHQWDWLYH�VHW�XS�RI�WKH�UHVHDUFK�DJHQGD�FDQ�VHUYH�DV�D�WRRO�WR�LGHQWLI\

UHVHDUFK�JDSV�LQ�WKH�ILHOG�,7��7KH�5HVHDUFK�3ODQQLQJ�&RPPLWWHH��SURYLGHG�ZLWK�LQSXW�RQ

UHVHDUFK�TXHVWLRQV�IURP�5HJLRQDO�:RUNVKRSV���ZLOO�FRQVLGHU�H[LVWLQJ�UHVHDUFK�JDSV�DQG

IRUPXODWH�UHVHDUFK�GLUHFWLRQV��+RZHYHU��GXULQJ�WKH�GLVFXVVLRQV�KHOG�DW�,7��:RUNVKRSV

WKLV�\HDU��VHYHUDO�UHVHDUFK�JDSV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�DQG�VRPH�UHVHDUFK�TXHVWLRQV

QDPHG��$Q�RYHUYLHZ�RI�WKLV�DQG�DGGLWLRQDO�UHVHDUFK�TXHVWLRQV�EDVHG�RQ�OLWHUDWXUH��LV�JLYHQ

LQ�WKH�QH[W�VHFWLRQ�

�� 5HVHDUFK�*DSV�RQ�,7

��� LQWURGXFWLRQ

,Q�WKLV�VHFWLRQ�VHYHUDO�UHVHDUFK�QHHGV�DUH�SUHVHQWHG��EDVHG�RQ�WKH�,QYHQWRU\�RI�5HVHDUFK

�9HOOLQJD�HW�DO����������WKH�WHQWDWLYH�VHW�XS�RI�WKH�5HVHDUFK�$JHQGD��VHH�7DEOH����DQG�WKH

UHVXOWV�RI�VHYHUDO�,+'3�,7�ZRUNVKRSV��,Q�DFFRUGDQFH�ZLWK�WKH�WHQWDWLYH�VHW�XS�RI�WKH

UHVHDUFK�DJHQGD��WKUHH�ILHOGV�DUH�GLVWLQJXLVKHG��7KH�6\VWHP�$QDO\WLFDO�SHUVSHFWLYH��WKH

,QGXVWULDO�(FRORJ\�RU�%XVLQHVV�SHUVSHFWLYH�DQG�WKH�&RQVXPHU�OHYHO�RI�DQDO\VLV��7KLV

FODVVLILFDWLRQ�IROORZV�DQ�LPSRUWDQW�DQG�SRZHUIXO�ERXQGDU\�LQ�HVWDEOLVKHG�UHVHDUFK�ILHOGV

WKDW�KDYH�UHOHYDQFH�IRU�,7��QDPHO\�WKH�GLIIHUHQFH�EHWZHHQ�VR�FDOOHG�µWRS�GRZQ¶�DQG

µERWWRP�XS¶�DSSURDFKHV��7RS�GRZQ�DSSURDFKHV�WHQG�WR�YLHZ�VRFLHW\�DV�D�ZKROH�ZLWK�OLWWOH

GLIIHUHQWLDWLRQ�WRZDUGV�YDULRXV�DFWRUV�DQG�D�UHODWLYHO\�SRRU�XQGHUVWDQGLQJ�RI�EHKDYLRUDO�RU

PLFUR�DVSHFWV��VHH�9HOOLQJD�HW�DO�������������7KHVH�DSSURDFKHV�DUH�PRUH�RU�OHVV�FDSWXUHG

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������
��)RU�DQ�HODERUDWLRQ�DQG�H[SODQDWLRQ�RI�WKLV�FODVVLILFDWLRQ�VHH�LQWURGXFWLRQ�WR�VHFWLRQ���
��6HH�$SSHQGL[���IRU�LQIRUPDWLRQ�RQ�5HJLRQDO�,+'3�,7�:RUNVKRSV�
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XQGHU�WKH�KHDGLQJ�RI�6\VWHP�$QDO\WLFDO�3HUVSHFWLYHV��V\VWHP�DQDO\WLF�LQ�WKH�VHQVH�WKDW�WKH

KXPDQ�DVSHFWV�RI�WKH�VWXGLHG�SKHQRPHQD�DUH�VXSSRVHG�WR�EH�FDSWXUHG�DGHTXDWHO\�E\�WKH

V\VWHP�LQ�ZKLFK�KXPDQV�RSHUDWH��'H�%UX\Q�DQG�$QGHUEHUJ������������2Q�WKH�FRQWUDU\�

WKH�ERWWRP�XS�DSSURDFK�LV�FKDUDFWHUL]HG�E\�VWDUWLQJ�WKH�DQDO\VLV�IURP�LQGLYLGXDO��JURXSV

RI��DFWRUV��9HOOLQJD�HW�DO�������������$QDO\]LQJ�WKH�WUDQVIRUPDWLRQ�RI�VRFLHW\�WRZDUGV

VXVWDLQDELOLW\�IURP�WKH�FRQVXPSWLRQ�SRLQW�RI�YLHZ��LPSOLHV�PRUH�RU�OHVV�WKLV�ERWWRP�XS

DSSURDFK���0RUH�GHWDLOHG�GLVFXVVLRQ�RI�WKLV�ERXQGDU\�LV�SURYLGHG�LQ�FKDSWHU����

$V�LV�WKH�FDVH�ZLWK�WKH�VHW�XS�RI�WKH�5HVHDUFK�$JHQGD��WKLV�FODVVLILFDWLRQ�LV�TXLWH�DUELWUDU\��,W

KDV�WR�EH�HPSKDVL]HG�WKDW�WKH�PDLQ�UHDVRQ�IRU�GLVWLQJXLVKLQJ�VHYHUDO�OHYHOV�RI�UHVHDUFK�LV�WR

JLYH�D�FOHDU�RYHUYLHZ�RI�UHOHYDQW�UHVHDUFK�DQG�LV�QRW�PHDQW�WR�HVWDEOLVK�GLYLGLQJ�OLQHV�EHWZHHQ

WKHVH�OHYHOV��2Q�WKH�FRQWUDU\��WKH�UHVHDUFK�RQ�,+'3�,7�KDV�WR�RYHUFRPH�WUDGLWLRQDO�GLYLGLQJ

OLQHV�RU�ERXQGDULHV��:KDW�LV�PRUH��WKH�IDFW�WKDW�VWURQJ�ERXQGDULHV��OLNH�WKH�GLIIHUHQFH�EHWZHHQ

µWRS�GRZQ¶�DQG�µERWWRP�XS¶�DSSURDFKHV��H[LVW�LV�RQH�SDUWLFXODU�MXVWLILFDWLRQ�IRU�WKH

GHYHORSPHQW�RI�WKH�UHVHDUFK�ILHOG�,+'3�,7��7R�JLYH�DQ�H[DPSOH��DV�WKLV�UHVHDUFK�ILHOG�GHDOV

ZLWK�WKH�KXPDQ�GULYHV�DQG�PHFKDQLVPV�RI�LQGXVWULDO�DFWLYLWLHV�LW�FDQQRW�NHHS�XS�D�ERXQGDU\

EHWZHHQ�SK\VLFDO�IORZV�RI�HFRQRPLF�DFWLYLWLHV�RQ�WKH�RQH�KDQG�DQG�FRQVXPHU�EHKDYLRU�RQ�WKH

RWKHU�KDQG�

7KH�IROORZLQJ�RYHUYLHZ�GRHV�QRW�SUHWHQG�WR�EXLOG�XS�D�FRPSOHWH�OLVW�RI�ZKDW�FDQ�EH�GRQH�LQ

WKH�UHVHDUFK�ILHOG�,+'3�,7�EXW�SURYLGHV�VRPH�UHVHDUFK�JDSV�ZKLFK�FDQ�EH�LQFOXGHG�LQ�QHZ

UHVHDUFK�SURMHFWV�

��� *HQHUDO�5HVHDUFK�*DSV

����� 6\VWHP�$QDO\WLFDO�3HUVSHFWLYHV

,GHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV

7KH�PRGHUQ�LQGXVWULDO�RU�HFRQRPLF�V\VWHP�LV�FKDUDFWHUL]HG�E\�PDQ\�LQWHU�OLQNDJHV�EHWZHHQ

DQG�LQWHUGHSHQGHQFLHV�RI�DFWRUV��3URGXFHUV��FRQVXPHUV��SROLF\PDNHUV��1*2V��HWF��GR�QRW�DFW

LQ�DQ�LVRODWHG�ZD\��2Q�WKH�FRQWUDU\��WKHLU�DFWLYLWLHV�DUH�µORFNHG�LQ¶�LQ�D�ZKROH�UDQJH�RI

DFWLYLWLHV�RQ�ZKLFK�WKH\�KDYH�RQO\�OLPLWHG�LQIOXHQFH��7UDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO�V\VWHP

WRZDUGV�VXVWDLQDELOLW\�UHTXLUHV�NQRZOHGJH�RI�WKHVH�LQWHUGHSHQGHQFLHV�LQ�RUGHU�WR�PDNH

LQWHUYHQWLRQV�IHDVLEOH�DQG�HIILFLHQW��)RU�H[DPSOH��WKH�FDU�LQGXVWU\�LV�HPEHGGHG�LQ�D�VWUXFWXUH

ZKLFK�LQFOXGHV��DPRQJ�RWKHU�WKLQJV��WKH�RLO�LQGXVWU\��WKH�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�

FRQVXPHU�EHKDYLRU�DQG�XUEDQ�SODQQLQJ��'HFLVLRQV�PDGH�LQ�RQH�RI�WKHVH�µILHOGV¶�FDQ�KDYH



��

VLJQLILFDQW�DQG�ORQJ�ODVWLQJ�LQIOXHQFHV�RQ�WKH�HQYLURQPHQW��FDU�PRELOLW\���ZKLOH�PDQ\�RI�WKHVH

GHFLVLRQV�GR�QRW�WDNH�WKHVH�HIIHFWV�LQ�DFFRXQW��H�J��WKH�EXLOGLQJ�RI�WKH�LQWHUVWDWH�KLJKZD\

V\VWHP�LQ�WKH�86����-XVW�UDLVLQJ�IXHO�WD[HV�LQ�RUGHU�WR�VORZ�GRZQ�WKH�JURZWK�LQ�PRELOLW\�FRXOG

WKHUHIRUH�KDYH�OLWWOH�RU�QR�LPSDFW��7R�JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI�WUDQVIRUPDWLRQ�SURFHVVHV

WZR�W\SHV�RI�UHVHDUFK�DUH�UHTXLUHG�

7KHRUHWLFDO�UHVHDUFK

7KHRUHWLFDO�UHVHDUFK�RQ�WKH�LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV�FDQ�EH�FKDUDFWHUL]HG�E\

V\VWHP�DQDO\WLFDO�UHVHDUFK�RQ�WKH�UHODWLRQVKLSV�DQG�LQWHUGHSHQGHQFLHV�LPSRUWDQW�IRU

GHFRXSOLQJ�HFRQRPLF�DFWLYLWLHV�IURP�WKHLU�HQYLURQPHQWDO�LPSDFW��7KLV�UHVHDUFK�ZLOO�GHDO�IRU

H[DPSOH�ZLWK�TXHVWLRQV�OLNH�KRZ�WR�VDWLVI\�QHHGV��IRU�H[DPSOH�PRELOLW\��LQ�VRFLHW\�LQ�D

GLIIHUHQW��L�H��PRUH�VXVWDLQDEOH��ZD\"�&DQ�ZH�LGHQWLI\�WKH�SDWK�WR�VXEVWLWXWH�IRVVLO�E\

VXVWDLQDEOH�HQHUJ\�VRXUFHV"�$Q�LPSRUWDQW�SDUW�RI�WKLV�NLQG�RI�UHVHDUFK�ZLOO�EH�VWXG\LQJ�WKH

FRQQHFWLRQ�EHWZHHQ�LQQRYDWLRQ��WHFKQRORJ\�DGRSWLRQ�DQG�HQYLURQPHQWDO�SROLF\��EHFDXVH

WHFKQRORJLFDO�FKDQJH�LV�DQ�LPSRUWDQW�GULYLQJ�IRUFH�LQ�WKH�HFRQRPLF�V\VWHP��$QRWKHU�VXEMHFW

LV�,QWHJUDWHG�$VVHVVPHQW��5HVHDUFK�RQ�WKH�LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV�FDQ

FRQWULEXWH�WR�,QWHJUDWHG�$VVHVVPHQW�HIIRUWV�E\�PRUH�H[SOLFLWO\�VSHFLI\LQJ�WKH�LQWHUDFWLRQV

EHWZHHQ�YDULRXV�JURXSV�LQ�WKH�VRFLHW\�LQ�FRPELQDWLRQ�ZLWK�SURGXFWLRQ�DQG�FRQVXPSWLRQ�

&DVH�VWXGLHV

&DVH�VWXGLHV�DUH�DQ�LPSRUWDQW�ZD\�WR�LGHQWLI\�KRZ�WUDQVIRUPDWLRQ�SURFHVVHV�GR�WDNH�SODFH�

6WXG\LQJ�VXFFHVV�VWRULHV�RI��VPDOO��WUDQVIRUPDWLRQV��OLNH�WKH�VXEVWLWXWLRQ�RI�IXHO�ZLWK�OHDG

E\�IXHO�ZLWKRXW�OHDG��FDQ�KHOS�WR�LQFUHDVH�WKH�XQGHUVWDQGLQJ�RI�KRZ�WR�LQFLWH�FKDQJHV�LQ

SURGXFWLRQ�DQG�FRQVXPSWLRQ�SURFHVVHV��5HOHYDQW�TXHVWLRQV�DUH��ZKLFK�DFWRUV�ZHUH

LQYROYHG�DQG�KRZ�GLG�WKH\�LQWHUDFW"�:KR�FDPH�XS�ZLWK�WKH�LQLWLDWLYH��ZKLFK�IDFWRUV�ZKHUH

FULWLFDO�IRU�WKH�VXFFHVV"�+RZ�WR�PDQDJH�VXFK�WUDQVIRUPDWLRQ�SURFHVVHV"�&DQ�ZH

H[WUDSRODWH�WKHVH�VXFFHVVHV"�:KDW�DUH�WKH�SRVVLELOLWLHV�RI�VHOI�WUDQVIRUPDWLRQ��DQDORJ�WR

VHOI�RUJDQL]DWLRQ�"

7HFKQRORJ\

7HFKQRORJ\�SOD\V�D�FUXFLDO�UROH�LQ�WKH�HFRQRPLF�V\VWHP�DQG�ZLWK�UHVSHFW�WR�WKH

HQYLURQPHQWDO�LPSDFW�RI�HFRQRPLF�DFWLYLWLHV��1HYHUWKHOHVV��SURFHVVHV�RI�WHFKQRORJLFDO

FKDQJH�LQ�JHQHUDO�DUH�VWLOO�QRW�ZHOO�XQGHUVWRRG�LQ�VRFLDO�VFLHQFH��$Q�LPSRUWDQW�UHVHDUFK

JDS�RQ�WKH�XVH�RI�WHFKQRORJ\�ZLWK�UHVSHFW�WR�PDNLQJ�HFRQRPLF�DFWLYLWLHV�PRUH

µHQYLURQPHQWDOO\�IULHQGO\¶�KDV�WR�GR�ZLWK�WKH�PDUNHW�LQWURGXFWLRQ�RI�µJUHHQ¶�WHFKQRORJLHV�

,W�VHHPV�WKDW�PDQ\�DYDLODEOH�WHFKQLTXHV�DUH�QRW�LPSOHPHQWHG�LQ�SURGXFWLRQ�SURFHVVHV�



��

:K\�LV�WKDW��ZKDW�DUH�WKH�EDUULHUV"�$UH�WKH\�PDLQO\�RI�D�WHFKQLFDO�QDWXUH��LV�LW�EHFDXVH�RI

FRPSHWLWLYH�GHOLEHUDWLRQV��RU�KDV�LW�WR�GR�PRUH�ZLWK�SV\FKRORJLFDO�UHDVRQV��RU���"�$�PDLQ

TXHVWLRQ�ZLWK�UHVSHFW�WR�WKH�UROH�RI�WHFKQRORJ\�LQ�SXUVXLQJ�VXVWDLQDELOLW\��LV�ZKHWKHU

FHUWDLQ�JRDOV��IRU�H[DPSOH�µIDFWRU���¶�RU�µIDFWRU��¶��DUH�IHDVLEOH�ZLWK�FXUUHQW�WHFKQRORJLHV"

,I�QRW��ZKLFK�NLQGV�RI�WHFKQRORJLHV�DUH�QHHGHG�WR�DFKLHYH�WKHVH�JRDOV"�6XFK�UHVHDUFK�GHDOV

ZLWK�ORQJ�WHUP�WHFKQRORJLFDO�FKDQJHV�

([WHQGLQJ�0DVV�%DODQFH�5HVHDUFK

$�ORW�RI�ZRUN�RQ�0DVV�%DODQFH�5HVHDUFK���EDVHG�RQ�WKH�FRQFHSW�RI�LQGXVWULDO�PHWDEROLVP

±�KDV�EHHQ�GRQH�RYHU�WKH�ODVW�GHFDGH�DQG�PXFK�UHVHDUFK�LV�VWLOO�JRLQJ�RQ��0DWHULDO�)ORZ

$QDO\VLV��0)$��DQG�6XEVWDQFH�)ORZ�$QDO\VLV��6)$��LQFUHDVHG�WKH�XQGHUVWDQGLQJ�RI

PDWHULDO�DQG�VXEVWDQFH�IORZV�WKURXJK�WKH�HFRQRP\�VLJQLILFDQWO\��7KDQNV�WR�/LIH�&\FOH

$QDO\VLV��/&$���PRUH�LV�NQRZQ�DERXW�WKH�OLIH�F\FOH�RI�SURGXFWV�DQG�WKHLU�LPSDFW�RQ�WKH

HQYLURQPHQW�LQ�VHYHUDO�VWDJHV�RI�WKH�OLIH�F\FOH��7KH�UHVXOWV�RI�WKLV�UHVHDUFK�LQFUHDVHG�WKH

SRVVLELOLWLHV�RI�LQWHUYHQWLRQ�LQ�SURGXFWLRQ�SURFHVVHV�LQ�RUGHU�WR�UHGXFH�WKH�SK\VLFDO

WKURXJKSXW��'DO\��������WKURXJK�WKH�HFRQRP\�

1HYHUWKHOHVV��ZKDW�VWLOO�ODFNV�ZLWK�UHVSHFW�WR�UHVHDUFK�FRQFHUQLQJ�WKH�SK\VLFDO�IORZV�LQ�WKH

HFRQRPLF�V\VWHP�LV�D�WKRURXJK�LQWHJUDWLRQ�RI�WKHVH�UHVXOWV�ZLWK�VRFLR�HFRQRPLF�VWUXFWXUHV

LQ�VRFLHW\��0DWHULDO�DQG�VXEVWDQFH�IORZV�DUH�GULYHQ�E\�VRFLR�HFRQRPLF�IRUFHV�DQG�GHSHQG

IRU�D�JUHDW�SDUW�RQ�HFRQRPLF��SRZHU��UHODWLRQVKLSV�DQG�FRQVXPHU�SUHIHUHQFHV��6XFFHVVIXO

LQWHUYHQWLRQ�LQ�RUGHU�WR�UHGXFH�WKH�SK\VLFDO�WKURXJKSXW�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI�WKHVH

�FRQFHDOHG��GULYLQJ�IRUFHV��7KHUHIRUH��UHVHDUFK�KDV�WR�EH�GRQH�RQ�OLQNLQJ�0)$��6)$�DQG

/&$�ZLWK�VRFLHWDO��HFRQRPLF�DQG�VSDWLDO�DVSHFWV��:D\V�RI�GRLQJ�WKLV�DUH��LQWHU�DOLD�

LQWHJUDWLQJ�6)$�DQG�PDFUR�HFRQRPLF�PRGHOLQJ�DQG�LQWHJUDWLQJ�6)$�DQG�HQHUJ\�

PRGHOLQJ�VFHQDULRV���,Q�DGGLWLRQ��FURVV�FRXQWU\�FRPSDULVRQV�RI�PDVV�EDODQFH�IORZV�FDQ

JDLQ�LQVLJKW�LQ�LQWHUQDWLRQDO�GLIIHUHQFHV��IRU�H[DPSOH�EHWZHHQ�:HVWHUQ��DQG�(DVWHUQ

(XURSH��6XFK�FRPSDULVRQV�FDQ�JHQHUDWH�IRU�WKLV�UHDVRQ�LQIRUPDWLRQ�WR�KDUPRQL]H

LQWHUQDWLRQDO�SROLFLHV�DQG�RU�VWUHQJWKHQLQJ�RI�LQWHUQDWLRQDO�FROODERUDWLRQ�LQ�PDQDJLQJ�DQG

UHGXFLQJ�WKH�SK\VLFDO�IORZV�LQ�WKH�HFRQRP\�

������������������������������ ����������������������������
��)DFWRU����PHDQV�D�UHGXFWLRQ�RI�WKH�PDWHULDO�LQWHQVLW\�RI�WKH�HFRQRPLF�V\VWHP�E\�D�IDFWRU����
��6HH�IRU�H[DPSOH�*HUODJK�HW�DO���������



��

7KH�(QYLURQPHQWDO�.X]QHWV�&XUYH�DQG�%H\RQG

7KH�(QYLURQPHQWDO�.X]QHWV�FXUYH�UHIHUV�WR�HPSLULFDO�UHVHDUFK�RQ�WKH�OLQNDJH�EHWZHHQ

HFRQRPLF�DFWLYLWLHV�DQG�HQYLURQPHQWDO�LPSDFWV��)ROORZLQJ�WKH�RULJLQDO�.X]QHWV�FXUYH��DQ

LQYHUWHG�8�FXUYH�UHODWLRQVKLS�EHWZHHQ�LQHTXDOLW\�RI�LQFRPH�DQG�JURZLQJ�*13��WKH

(QYLURQPHQWDO�RU�*UHHQ�.X]QHWV�FXUYH��6HOGHQ�DQG�6RQJ��������GHVFULEHV�DQ�LQYHUWHG�8�

UHODWLRQ�EHWZHHQ�HQYLURQPHQWDO�SUHVVXUH���LQ�WHUPV�RI�PDWHULDO�LQSXWV�DQG�SROOXWLRQ�OHYHOV

��RQ�WKH�RQH�KDQG��DQG�JURZLQJ�*13�RQ�WKH�RWKHU�KDQG��7KXV��WKH�FXUYH�VNHWFKHV�ILUVW

ULVLQJ�HQYLURQPHQWDO�SUHVVXUH�SHU�XQLW�RI�LQFRPH�EXW�DIWHU�D�FHUWDLQ�OHYHO�RI�LQFRPH�

IDOOLQJ�OHYHOV�RI�HQYLURQPHQWDO�SUHVVXUH�SHU�XQLW�RI�LQFRPH��DQG�ODWHU�LQ�DEVROXWH�WHUPV�

(YLGHQFH�IRU�VXFK�SDWWHUQV�KDV�EHHQ�IRXQG�RQ�D�FDVH�VWXG\�EDVLV�IRU�VHYHUDO�PDWHULDOV�DQG

SROOXWDQWV��DV�ZHOO�DV�IRU�HQHUJ\�LQ�D�FURVV�VHFWLRQ�RI�FRXQWULHV��'H�%UX\Q�DQG�$QGHUEHUJ�

�����������6HYHUDO�UHDVRQV�DUH�JLYHQ�IRU�WKHVH�SDWWHUQV��UHORFDWLRQ�RI�GLUW\�LQGXVWULHV�

VWUXFWXUDO�FKDQJHV�LQ�WKH�HFRQRP\��WHFKQRORJLFDO�LPSURYHPHQWV��HQYLURQPHQWDO�SROLF\

DQG�PDWHULDOV�DQG�HQHUJ\�VXEVWLWXWLRQ��+RZHYHU��WKH�OLNHOLKRRG�RI�WKH�µLQYHUWHG�8�FXUYH¶

KDV�EHHQ�GLVFXVVHG��DPRQJ�RWKHU�WKLQJV��EHFDXVH�RI�JURZLQJ�HYLGHQFH�WKDW�WKH�UHODWLRQVKLS

EHWZHHQ�HQYLURQPHQWDO�SUHVVXUH�DQG�JURZLQJ�*13�PD\�EH�LQ�WKH�ORQJHU�WHUP�1�VKDSHG

PRUH�WKDQ�LQYHUWHG�8�VKDSHG��,Q�RWKHU�ZRUGV��WKHUH�PLJKW�EH�µUHOLQNLQJ¶�LQVWHDG�RI

µGHOLQNLQJ¶��'H�%UX\Q�DQG�2SVFKRRU��������

)DFLQJ�JURZLQJ�*13�LQ�PRVW�FRXQWULHV��GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV���D�EHWWHU

XQGHUVWDQGLQJ�RI�WKH�UHODWLRQ�EHWZHHQ�JURZLQJ�OHYHOV�RI�LQFRPH�DQG�HQYLURQPHQWDO

SUHVVXUH�LV�RI�JUHDW�LPSRUWDQFH��$GGLWLRQDO�HPSLULFDO�UHVHDUFK�RQ�WKH�.X]QHWV�FXUYH�LV

UHTXLUHG�WR�LQFUHDVH�WKLV�XQGHUVWDQGLQJ��+RZHYHU��WKH�ODWWHU�VKRXOG�QRW�EH�D�JRDO�LQ�LWVHOI

EXW�VHUYH�DV�D�VWDUWLQJ�SRLQW�IRU�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FDXVHV�RI�WKH�IRXQG�SDWWHUQV�

7KHUHIRUH�UHVHDUFK�WKDW�JRHV�EH\RQG�WKH�.X]QHWV�FXUYH�LV�UHTXLUHG�WR�SURYLGH�QHFHVVDU\

LQIRUPDWLRQ�LQ�RUGHU�WR�GHFRXSOH�HFRQRPLF�DFWLYLWLHV�IURP�WKHLU�HQYLURQPHQWDO�SUHVVXUH�

5HVHDUFK�TXHVWLRQV�KHUH�GHDO��IRU�H[DPSOH��ZLWK�VWUXFWXUDO�FKDQJHV�RI�WKH�HFRQRP\��ZKLFK

VHFWRUV�FDQ�JURZ��ZKLFK�VKRXOG�VKULQN�IURP�DQ�HQYLURQPHQWDO�SRLQW�RI�YLHZ"�:KDW�LV�WKH

LPSDFW�RI�WKLV�RQ�QDWLRQDO�OHYHOV�RI�ZHOIDUH��HPSOR\PHQW�UDWHV�DQG�LQWHUQDWLRQDO�VSDWLDO

GLVWULEXWLRQ�RI�HFRQRPLF�DFWLYLWLHV��7KHUH�PLJKW�EH�UHDVRQ�IRU�UHYLWDOLVLQJ�WKH�FRQFHSW

µVHOHFWLYH�JURZWK¶�,Q�RUGHU�WR�DQDO\]H�WKH�FRQVHTXHQFHV�RI�FKDQJHV�LQ�WKH�HFRQRPLF�VWUXFWXUH�

DQG�WKH�LQFHQWLYHV�WR�UHDFK�D�GHVLUHG�FKDQJH��DQ�LPSRUWDQW�SDUW�RI�UHVHDUFK�RQ�WKLV�WRSLF�ZLOO

FRQVLVW�RI�VFHQDULR�EXLOGLQJ��2EYLRXVO\�WKHUH�LV�KHUH�D�OLQN�ZLWK�UHVHDUFK�LQYHVWLJDWLQJ

WUDQVIRUPDWLRQ�SURFHVVHV�



��

3ROLF\�PDNLQJ

7UDQVIRUPLQJ�WKH�HFRQRPLF�V\VWHP�WRZDUGV�VXVWDLQDELOLW\�UHTXLUHV�DQ�DGHTXDWH�LQFHQWLYH

VWUXFWXUH��7KH�LGHD�LV�UDLVHG�WKDW�WKH�SUHVHQW�GD\�µWRROV¶�DUH�QRW�DSSURSULDWH�HQRXJK�WR

VWLPXODWH�VXFK�D�WUDQVIRUPDWLRQ��5HVHDUFK�LV�QHHGHG�RQ�UHWKLQNLQJ�XVHG�WRROV��IRU�H[DPSOH��WKH

SRVVLELOLWLHV�DQG�OLPLWV�RI�PDUNHW�LQVWUXPHQWV���GHVLJQ�RI�QHZ�RQHV�DQG�D�EHWWHU�XVH�PL[�RI

DYDLODEOH�WRROV��5HVHDUFK�LQ�WKLV�DUHD�FDQ�EH�DIILOLDWHG�WR�H[LVWLQJ�DQG�SDVW�UHVHDUFK�RQ�SXEOLF

SROLF\�DQG�WKH�HQYLURQPHQW��,Q�JHQHUDO��PRVW�UHVHDUFK�JDSV�GHVFULEHG�LQ�WKLV�VHFWLRQ�LPSO\

UHVHDUFK�RQ�SROLF\�LVVXHV�EHFDXVH�RI�WKH�PDQ\�GLUHFW�RU�LQGLUHFW�OLQNV�EHWZHHQ�WKH�VWXGLHG

WRSLFV�DQG�SROLF\�

����� ,QGXVWULDO�(FRORJ\

%HKDYLRU�RI�(QWHUSULVHV

7KH�EHKDYLRU�RI�ILUPV�ZLWK�UHVSHFW�WR�WKH�HQYLURQPHQW�KDV�EHHQ�LGHQWLILHG�DV�DQ�DUHD�LQ

ZKLFK�VWLOO�D�ORW�RI�UHVHDUFK�FDQ�EH�GRQH��$�FHQWUDO��DEVWUDFW�TXHVWLRQ�KHUH�LV��ZK\�GR

EXVLQHVVHV�GR�WKH�WKLQJV�WKH\�GR"�7KLV�TXHVWLRQ�LV�DQ�LPSRUWDQW�RQH�ZKHQ�WDONLQJ�DERXW�D

WUDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO�V\VWHPV�WRZDUGV�VXVWDLQDELOLW\��EHFDXVH�LW�LV�DW�WKH�EDVLV�RI

WKH�LPSDFW�RI�LQGXVWULDO�DFWLYLWLHV�RQ�WKH�HQYLURQPHQW��7KHUH�DUH�IDFWRUV�GHWHUPLQLQJ

DFWXDO�EHKDYLRU�RI�HQWHUSULVHV��:KDW�DUH�WKHVH�IDFWRUV�RU�GULYLQJ�IRUFHV"�$SSDUHQWO\�

HQWHUSULVHV�IXOILOO�VRPH�QHHGV��:KDW�DUH�WKHVH�QHHGV�RI�WKH�VRFLHW\"�7KHUHXSRQ��DUH�WKHUH

ZD\V�RI�LQIOXHQFLQJ�WKHVH�GULYLQJ�IRUFHV��DQG�RWKHU�ZD\V�RI�VDWLVI\LQJ�WKHVH�QHHGV��FI�

,GHQWLILFDWLRQ�7UDQVIRUPDWLRQ�SURFHVVHV�"

/HVV�DEVWUDFW�UHVHDUFK�TXHVWLRQV�FRQFHUQ��DPRQJ�RWKHU�WKLQJV��:KHUH�GR�HQYLURQPHQWDO

LQYHVWPHQWV�WDNH�SODFH"�:KLFK�DUH�WKH�IDFWRUV�GHWHUPLQLQJ�WKH�LPSOHPHQWDWLRQ�RI�HFR�

HIILFLHQF\"�,W�VHHPV�WR�EH�WKDW�µJUHHQ¶�LQYHVWPHQW�LV�LQWHUWZLQHG�ZLWK�RWKHU�LQQRYDWLRQV�

EXW�KRZ"�$�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�GHFLVLRQV��RU�HYHQ�EHWWHU��WKH�GULYLQJ�IRUFHV�

EHKLQG�FXUUHQW�FKDQJH�LQ�LQGXVWU\�WKDW�DIIHFW�HQYLURQPHQW��LV�QHHGHG�IRU�LQIOXHQFLQJ�RU

H[WHQGLQJ�WUDQVIRUPDWLRQ�SURFHVVHV��7R�VXSSRUW��ORQJ�WHUP��SROLF\�ZLWK�UHVSHFW�WR�WKH

ODWWHU��LW�FRXOG�EH�YDOXDEOH�WR�GHYHORS�GHFLVLRQ�PDNLQJ�PRGHOV�WKDW�LQFRUSRUDWH�DQG

GLVWLQJXLVK�WKH�PDQ\�FULWHULD�XSRQ�ZKLFK�GHFLVLRQV�FDUU\LQJ�HQYLURQPHQWDO�LPSDFWV��DUH

PDGH��5HVHDUFK�LV�DOVR�QHHGHG�RQ�GHYHORSLQJ�WRROV�IRU�SULRULW\�VHWWLQJ�DQG�HQYLURQPHQWDO

LPSDFW�HYDOXDWLRQ�DQG�RQ�FRPSDULQJ�GLIIHUHQW�QDWLRQDO�VW\OHV�RI�HQYLURQPHQWDO

PDQDJHPHQW��1HHGOHVV�WR�VD\�WKDW�QRW�RQO\�PDQXIDFWXULQJ�ILUPV��EXW�DOVR�VHUYLFHV�DQG

VPDOO�ILUPV�VKRXOG�EH�VWXGLHG�



��

1HWZRUNV�RI�)LUPV

,Q�OLQH�ZLWK�WKH�IRUPHU��D�PRUH�VSHFLILF�UHVHDUFK�JDS�ZLWK�UHVSHFW�WR�EXVLQHVV�DQG�WKH

HQYLURQPHQW�FRQFHUQV�WKH�QHWZRUNLQJ�RI�ILUPV��6HYHUDO�NLQGV�RI�QHWZRUNV�FDQ�EH

GLVWLQJXLVKHG��5012�������������,QWUD�RUJDQL]DWLRQDO�QHWZRUNV��UHODWLRQVKLSV�ZLWKLQ�WKH

RUJDQL]DWLRQ���WUDQV�RUJDQL]DWLRQDO�QHWZRUNV��UHODWLRQVKLSV�EHWZHHQ�RUJDQL]DWLRQV�LQ�WKH

VXSSO\�FKDLQ��DQG�VXSUD�RUJDQL]DWLRQDO�QHWZRUNV��UHODWLRQVKLSV�ZLWK�RWKHU�RUJDQL]DWLRQV��

8QGHUVWDQGLQJ�WKH�PRWLYDWLRQV�DQG�G\QDPLFV�RI�OLQNDJHV�LQ�DQG�EHWZHHQ�RUJDQL]DWLRQV�LV

LPSRUWDQW�EHFDXVH�GHFUHDVLQJ�WKH�HQYLURQPHQWDO�LPSDFWV�RI�LQGXVWULDO�DFWLYLWLHV�UHTXLUH

NQRZOHGJH�WUDQVIHUV��OHDUQLQJ��UHVRXUFH�VKDULQJ�DQG�KDUQHVVLQJ�RI�LQQRYDWLYH�FDSDFLW\�

$�ORW�RI�ZRUN�FDQ�EH�GRQH�RQ�XQGHUVWDQGLQJ�WKHVH�PRWLYDWLRQV�DQG�G\QDPLFV�DQG�RQ

LQWHJUDWLQJ�WKHRULHV�RI�RUJDQL]DWLRQ�ZLWK�WKH�NQRZOHGJH�DERXW�KRZ�RUJDQL]DWLRQV

DIIHFW�DQG�DUH�DIIHFWHG�E\�WKHLU�SK\VLFDO�VXUURXQGLQJV��,Q�DGGLWLRQ��PRUH�DSSOLHG

TXHVWLRQV�DUH�RI�LPSRUWDQFH��IRU�H[DPSOH��+RZ�WR�RUJDQL]H�VXVWDLQDEOH�FKDLQV��WKDW�LV

KRZ�WR�LQWHJUDWH�HFRQRPLF�PRWLYHV���ZKLFK�DUH�WKH�PDLQ�UHDVRQ�IRU�ILUPV�WR�FRRSHUDWH

��ZLWK�HQYLURQPHQWDO�FRQVLGHUDWLRQV"

����� &RQVXPSWLRQ

)URP�WKH�WKUHH�GLVWLQJXLVKHG�UHVHDUFK�ILHOG�ZLWKLQ�,+'3�,7��VHH�)LJ���������WKH�6\VWHP�

$QDO\WLFDO�3HUVSHFWLYHV�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�HFRQRP\�DQG�HQYLURQPHQW��WKH

,QGXVWULDO�(FRORJ\�UHVHDUFK�DQG�&RQVXPSWLRQ��WKH�ODWWHU�LV�WKH�OHDVW�H[SORUHG�WRSLF��*LYHQ

WKLV�IDFW�DQG�WKH�LPSRUWDQFH�RI�FRQVXPSWLRQ�LQ�WKH�DUHD�,+'3�,7���FRQVXPSWLRQ�KDV

VLJQLILFDQW�GLUHFW�HIIHFWV�RQ�WKH�HQYLURQPHQW�DQG�LV��DV�SDUW�RI�WKH�HFRQRPLF�V\VWHP�

LQWHUWZLQHG�ZLWK��RU�PLUURULQJ��SURGXFWLRQ����FRQVXPSWLRQ�KDV�EHHQ�LGHQWLILHG�DV�WKH

ODUJHVW�UHVHDUFK�JDS�ZLWKLQ�,+'3�,7��7R�EH�PRUH�SUHFLVH��WKH�UHVHDUFK�QHHGHG�WR�EH�GRQH

FRQFHUQV�HQYLURQPHQWDO�FRQVXPSWLRQ��(QYLURQPHQWDO�FRQVXPSWLRQ�FDQ�EH�GHILQHG

IROORZLQJ�WKH��SUHOLPLQDU\��GHILQLWLRQ�E\�6WHUQ��1DWLRQDO�5HVHDUFK�&RXQFLO������������

&RQVXPSWLRQ�FRQVLVWV�RI�KXPDQ�DQG�KXPDQ�LQGXFHG�WUDQVIRUPDWLRQV�RI�PDWHULDOV

DQG�HQHUJ\��&RQVXPSWLRQ�LV�HQYLURQPHQWDOO\�LPSRUWDQW�WR�WKH�H[WHQW�WKDW�LW�PDNHV

PDWHULDOV�RU�HQHUJ\�OHVV�DYDLODEOH�IRU�IXWXUH�XVH��PRYHV�D�ELRSK\VLFDO�V\VWHP

WRZDUG�D�GLIIHUHQW�VWDWH�RU��WKURXJK�LWV�HIIHFWV�RQ�WKRVH�V\VWHPV��WKUHDWHQV�KXPDQ

KHDOWK��ZHOIDUH��RU�RWKHU�WKLQJV�SHRSOH�YDOXH��

������������������������������ ����������������������������
�2QH�RI�WKH�EHQHILWV�RI�WKLV�GHILQLWLRQ�LV�WKDW�LW�VSHDNV�RI��µWKH�HQYLURQPHQWDO�LPSDFW�RI�KXPDQ�FKRLFHV¶
UDWKHU�WKDQ�µHQYLURQPHQWDO�LPSDFWV�RI�FRQVXPSWLRQ¶��7KH�ODWWHU�VHHPV�WR�EH�D�UHGXQGDQF\��QDUURZLQJ
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0RVW�GLVFLSOLQHV�KDYH�WKHLU�RZQ�WKHRULHV�DQG�YLHZV�RQ�FRQVXPSWLRQ�DQG�WHQG�WR

HPSKDVL]H��RU�UHGXFH�WKH�WRSLF�WR��D�SDUWLFXODU�DVSHFW�RI�LW��&RQVHTXHQWO\��VRFLDO�VFLHQFH�

LQ�JHQHUDO��VWLOO�ODFNV�D�ZHOO�HVWDEOLVKHG�JHQHUDO�WKHRU\�RI�FRQVXPSWLRQ��$Q

LQWHUGLVFLSOLQDU\�DSSURDFK�WR�FRQVXPSWLRQ�FRXOG�EULQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�UROH

FRQVXPSWLRQ�SOD\V�LQ�FKDQJLQJ�HFRQRPLF�DFWLYLWLHV�WRZDUGV�VXVWDLQDELOLW\��D�VWHS�IXUWKHU�

:RUN�WKDW�KDV�EHHQ�GRQH�RQ�WKH�UHODWLRQ�EHWZHHQ�HQYLURQPHQW�DQG�FRQVXPSWLRQ�VR�IDU

FRQFHUQV��IRU�H[DPSOH�WKH�HIIHFWV�RI�SULFHV�DQG�RWKHU�HFRQRPLF�VLJQDOV��GHPDWHULDOL]DWLRQ

DQG�GHFDUERQL]DWLRQ��VKLIWLQJ�IURP�OLQHDU�WR�F\FOLF�SDWWHUQV�RI�ZDVWHV��LQGXVWULDO

HFRORJ\�PHWDEROLVP��DQG�WKH�GHYHORSPHQW�RI�LQGLFDWRUV�

:KDW�KDV�WR�EH�GRQH�LV�HPSLULFDO�UHVHDUFK�WR�LGHQWLI\�ZKLFK�HFRQRPLF�DFWLYLWLHV�DUH�PRVW

GLVUXSWLYH�IURP�DQ�HQYLURQPHQWDO�SRLQW�RI�YLHZ��WKH�UHVSRQVLEOH�NH\�DFWRUV��DQG�ZKDW�WKH

WUHQGV�LQ�FRQVXPSWLRQ�SDWWHUQV�KDYH�EHHQ��,Q�DGGLWLRQ�WKHUH�LV�UHVHDUFK�UHTXLUHG�RQ�WKH

SRVVLELOLWLHV�RI�LQIOXHQFLQJ�FRQVXPSWLRQ�SDWWHUQV��8QGHUVWDQGLQJ�WKH�ZD\V�RI�KRZ�WR�VWHHU

FRQVXPSWLRQ�SDWWHUQV�WRZDUGV�D�PRUH�VXVWDLQDEOH�GLUHFWLRQ�UHTXLUHV�QRW�RQO\�UHVHDUFK�RQ

�SROLWLFDO�DQG�HFRQRPLF��LQVWUXPHQWV��DQG�WHFKQRORJLFDO�DQG�HFRQRPLF�VROXWLRQV��7KH

FKDOOHQJH�LV�WR�JR�EH\RQG�WKLV�E\�WDNLQJ�EHKDYLRUDO�IRUFHV�DQG�OLQNDJHV�EHWZHHQ�FXOWXUH

DQG�HQYLURQPHQWDO�FRQVXPSWLRQ�LQWR�DFFRXQW��$�ORW�RI�ZRUN�FDQ�EH�GRQH�RQ�WKH�UROH�RI

YDOXHV��HWKLFV�DQG�FROOHFWLYH�DFWLYLWLHV�ZLWK�UHVSHFW�WR�FKDQJH�FRQVXPSWLRQ�SDWWHUQV��DQG

WKH�IRUPDWLRQ�DQG�HYROXWLRQ�RI�OLIHVW\OHV�DQG�QHHGV���SUHIHUHQFHV�LQ�ERWK�FRQVXPHUV¶

GHFLVLRQV�DQG�SROLF\�

$�EHWWHU�YLHZ�RQ�WKH�GHWHUPLQDQWV�RI�FRQVXPHU�EHKDYLRU�LV�DOVR�GHVLUDEOH�JLYHQ�WKH

LPSRUWDQFH�RI�SUHGLFWLQJ�IXWXUH�JOREDO�GHPDQG�IRU�FRQVXPHU�JRRGV��HQHUJ\��ZDWHU��IRRG

DQG�RWKHU�UHVRXUFHV��,Q�SDUWLFXODU�WKHUH�LV�VWLOO�HYHU\�UHDVRQ�WR�WKLQN�WKDW�FRQVXPSWLRQ�ZLOO

LQFUHDVH�DV�LQFRPH�ULVHV��7KH�UHVHDUFK�TXHVWLRQV�FRQFHUQ��LQWHU�DOLD��WKH�IDFWV�WKDW�WKH

SUHFLVH�UHODWLRQVKLS�EHWZHHQ�LQFRPH�DQG�FRQVXPSWLRQ�LV�QRW�FOHDU��FI��WKH�(QYLURQPHQWDO

.X]QHWV�FXUYH���WKH�GHYHORSPHQW�RI�FRQVXPHU�FXOWXUH�LQ�GHYHORSLQJ�FRXQWULHV�LV

IROORZLQJ�D�GLIIHUHQW�WUDMHFWRU\�IURP�WKH�KLVWRULFDO�SDWK�RI�WKH�GHYHORSHG�FRXQWULHV��DQG

WKDW�LW�FDQQRW�\HW�EH�SUHGLFWHG�KRZ�H[WUD�LQFRPH�ZLOO�EH�DSSRUWLRQHG�WR�YDULRXV�JRRGV�DQG

VHFWRUV��0RUHRYHU��LW�PLJKW�EH�WKDW�WKH�EHQHILFLDO�HIIHFW�RI�HIILFLHQF\�JDLQV�DFTXLUHG�E\

HQYLURQPHQWDO�SROLF\�ZLOO�EH�SDUWLDOO\�RU�IXOO\�FRPSHQVDWHG�E\�WKHLU�UHERXQG�HIIHFWV���RQ

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������
WKH�EURDG�VFRSH�RI�WKLV�ILHOG�
���5HERXQG�HIIHFWV�DUH�FRXQWHU�SURGXFWLYH�HIIHFWV�RQ�WKH�PDFUR��PHVR�DQG�PLFUR�OHYHO�GXH�WR�DGDSWLYH
EHKDYLRU�RQ�WKH�GHPDQG�VLGH�ZKHQ�QHZ�UHVRXUFH�VDYLQJ�WHFKQRORJLHV�DQG�RU�EHKDYLRUDO�RSWLRQV�DUH
LQWURGXFHG��+LQWHUEHUJHU�HW�DO���������
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FRQVXPHU¶V�LQFRPH�DQG�EHKDYLRU�

%HFDXVH�FRQVXPSWLRQ�LV�DQ�LQWHJUDWHG�SDUW�RI�WKH�HFRQRPLF�V\VWHP��FKDQJLQJ�FRQVXPHU

EHKDYLRU�GHSHQGV�RQ�PDQ\�IDFWRUV��DQG�VKLIWV�LQ�FRQVXPSWLRQ�SDWWHUQV�ZLOO�KDYH

�XQIRUHVHHQ��FRQVHTXHQFHV�DW�DOO�OHYHOV�LQ�WKH�HFRQRPLF�V\VWHP��,W�LV�LPSRUWDQW�WR�REWDLQ

DQ�LQFUHDVHG�XQGHUVWDQGLQJ�RI�WKH�VWUXFWXUHV�HQYLURQPHQWDOO\�VLJQLILFDQW�FRQVXPSWLRQ�LV

HPEHGGHG�LQ��2EYLRXVO\�WKHUH�H[LVWV�D�VWURQJ�OLQN�EHWZHHQ�UHVHDUFK�RQ�WKH�XQGHUVWDQGLQJ

RI�WKHVH�VWUXFWXUHV��UHODWLRQVKLSV�DQG�WKH�UHVHDUFK�GHVFULEHG�XQGHU�WKH�KHDGLQJ

LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV��VHH�VHFWLRQ��������

�� ,,$6$�DQG�,+'3�,7

��� 5HOHYDQFH�RI�,+'3�,7�IRU�,,$6$��JHQHUDO�

7KH�JRDO�RI�,+'3���WR�XQGHUVWDQG�WKH�LQWHUDFWLRQV�EHWZHHQ�KXPDQ�V\VWHPV�DQG

HQYLURQPHQWDO�V\VWHPV��SDUWLFXODUO\�JOREDO�HQYLURQPHQWDO�V\VWHPV��DQG�WR�XQGHUVWDQG�WKH

DVSHFWV�RI�KXPDQ�V\VWHPV�WKDW�DIIHFW�WKRVH�LQWHUDFWLRQV���ILWV�SHUIHFWO\�ZLWK�WKH�JRDO�RI

,,$6$��,Q�WKH�$JHQGD�IRU�WKH�7KLUG�'HFDGH�,,$6$¶V�JRDO�LV�GHVFULEHG�DV�³WR�FRQGXFW

LQWHUQDWLRQDO�DQG�LQWHUGLVFLSOLQDU\�VFLHQWLILF�VWXGLHV�WR�SURYLGH�WLPHO\�DQG�UHOHYDQW

LQIRUPDWLRQ�DQG�RSWLRQV��DGGUHVVLQJ�FULWLFDO�LVVXHV�RI�JOREDO�HQYLURQPHQWDO��HFRQRPLF�

DQG�VRFLDO�FKDQJH��IRU�WKH�EHQHILW�RI�WKH�SXEOLF��WKH�VFLHQWLILF�FRPPXQLW\��DQG�QDWLRQDO

DQG�LQWHUQDWLRQDO�LQVWLWXWLRQV´��,,$6$��������L���7R�WKHVH�HQGV��,,$6$�ZLOO�IRFXV�RQ�WKUHH

FHQWUDO�UHVHDUFK�WKHPHV�

♦� *OREDO�(QYLURQPHQWDO�&KDQJH

♦� *OREDO�(FRQRPLF�DQG�7HFKQRORJLFDO�7UDQVLWLRQV

♦� 6\VWHPV�0HWKRGV�IRU�$QDO\VLV�RI�*OREDO�LVVXHV

5HVHDUFK�RQ�,+'3�,7�LV�DERXW�³XQGHUVWDQGLQJ�WKH�KXPDQ�GULYHV�DQG�PHFKDQLVPV�WKDW

FRXOG�HQDEOH�D�WUDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO�V\VWHP�WRZDUGV�VXVWDLQDELOLW\��DQG�LQ

SK\VLFDO�WHUPV�WR�GHFRXSOH�LQGXVWULDO�DFWLYLWLHV�IURP�WKHLU�HQYLURQPHQWDO�LPSDFWV´

�9HOOLQJD�HW�DO����������7KHUHIRUH��WKLV�UHVHDUFK�DGGUHVVHV�D�FULWLFDO�SUREOHP�KXPDQNLQG

QRZ�KDV�WR�GHDO�ZLWK��QDPHO\�WKH�JOREDO�HQYLURQPHQWDO�GHJUDGDWLRQ�GXH�WR�HFRQRPLF

DFWLYLWLHV��)RU�WKLV�UHDVRQ�,,$6$�LV�YHU\�DSSURSULDWH�WR�FRQGXFW�UHVHDUFK�ZLWKLQ�WKH

IUDPHZRUN�,+'3�,7�VLQFH�³,,$6$¶V�EURDG�UDQJH�RI�FXUUHQW�DFWLYLWLHV�SURYLGHV�D�VWURQJ

EDVH�IRU�DGGUHVVLQJ�WKH�FULWLFDO�SUREOHPV�RI�JOREDO�FKDQJH�DQG�WKH�DVVRFLDWHG�SUREOHPV�RI
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KXPDQ�GHYHORSPHQW´��,,$6$������������0RUHRYHU��UHVHDUFK�RQ�,QGXVWULDO�7UDQVIRUPDWLRQ

KDV�LQKHUHQWO\�D�SROLF\�UHOHYDQW�FKDUDFWHU��$�SULPDU\�JRDO�RI�,,$6$�KDV�EHHQ�³WR�GHYHORS

LQVLJKWIXO��SROLF\�RULHQWHG�VWXGLHV�DQG�DQDO\VLV�UHOHYDQW�WR�FULWLFDO�VRFLHWDO�LVVXHV��7KLV

PHWKRGRORJLFDO�RULHQWDWLRQ�KDV�EHHQ�VXFFHVVIXO�DQG�ZLOO�EH�D�FRQWLQXLQJ�FKDUDFWHULVWLF�RI

,,$6$¶V�UHVHDUFK�SURJUDP´��,,$6$�����������

,,$6$�FDQ�EHQHILW�IURP�WKH�,+'3�,7�QHWZRUN��VLQFH�LW�ZLOO�VHUYH�DV�D�YHKLFOH�WR�JHQHUDWH

QHZ�UHVHDUFK�DFWLYLWLHV��DPRQJ�RWKHU�WKLQJV��E\�PHDQV�RI�JHQHUDWLQJ�SRVVLELOLWLHV�IRU

IXQGLQJ��$Q�,7�SURMHFW�DW�,,$6$�FRXOG�EH�UHODWHG�WR�WKH�,+'3�,7�DJHQGD�LQ�WKH�VDPH�ZD\

WKDW�WKH�,,$6$�SURMHFW�RQ�/DQG�8VH�DQG�/DQG�&RYHU�&KDQJH�OLQNV�WR�WKH�,*%3�,+'3

FRUH�SURMHFW�RQ�/DQG�8VH�&KDQJH�

��� 5HVHDUFK�*DSV�DQG�,,$6$

,Q�FKDSWHU���VHYHUDO�UHVHDUFK�JDSV�LQ�WKH�ILHOG�,+'3�,7�ZHUH�DGGUHVVHG�DQG�EULHIO\

GHVFULEHG��7KH�UHVHDUFK�TXHVWLRQV�ZHUH�PDLQO\�FODVVLILHG�LQ�WKUHH�ILHOGV��7KH�6\VWHP

$QDO\WLFDO�3HUVSHFWLYH��WKH�,QGXVWULDO�(FRORJ\�RU�%XVLQHVV�3HUVSHFWLYH�DQG�WKH�&RQVXPHU

3HUVSHFWLYH�

$OWKRXJK�,,$6$�KDV�H[SHULHQFH�LQ�WKH�VHFRQG�ILHOG�RI�DQDO\VLV��WKH�,QGXVWULDO�(FRORJ\�RU

%XVLQHVV�OHYHO�RI�DQDO\VLV����WKLV�ILHOG�LV�ZLWK�UHVSHFW�WR�D�SRWHQWLDO�FRQWULEXWLRQ�RI�,,$6$

WR�,+'3�,7�WKH�OHDVW�LQWHUHVWLQJ�RI�WKH�WKUHH��7KH�UHDVRQ�LV�WKDW�WKH�PDLQ�UHVHDUFK�JDSV�LQ

WKLV�DUHD�FRQFHUQ�µQHWZRUNLQJ�RI�ILUPV¶�DQG�WKH�µEHKDYLRUDO�DVSHFWV�RI�ILUPV¶��6LQFH

,,$6$�KDV�QRW�PXFK�H[SHULHQFH�ZLWK�WKLV�NLQG�RI�UHVHDUFK�LW�LV�OLNHO\�WKDW�LW�FDQ�QRW�PHHW

WKH�TXDOLW\�OHYHO�RI�UHVHDUFK�GRQH�E\�LQVWLWXWHV�DQG�LQGLYLGXDOV�ZKR�KDYH�D�VWDQGLQJ

WUDGLWLRQ�LQ�WKLV�ILHOG��IRU�H[DPSOH�WKH�UHVHDUFK�FRQGXFWHG�ZLWKLQ�WKH�*UHHQLQJ�RI�,QGXVWU\

QHWZRUN��VHH�*URHQHZHJHQ�HW�DO���������

:KDW�,,$6$�GRHV�KDYH�LV�DQ�RXWVWDQGLQJ�H[SHUWLVH�RQ�UHVHDUFK�ZKLFK�FDQ�EH�FDSWXUHG�E\

WKH�WHUP�µ6\VWHP�$QDO\WLFDO�3HUVSHFWLYHV¶��VHH�FKDSWHU�����6LQFH�LWV�IRXQGDWLRQ�LQ������

,,$6$¶V�UHVHDUFK�SURJUDP�LV�FKDUDFWHUL]HG�E\�LQWHUQDWLRQDO��LQWHUGLVFLSOLQDU\�UHVHDUFK

ZLWK�DQ�HPSKDVLV�RQ�WKLV�V\VWHPV�RU�WRS�GRZQ�DSSURDFK��)RU�WKLV�UHDVRQ��LW�LV�DUJXHG�WKDW

LW�LV�SUHIHUDEOH�WKDW�D�SRWHQWLDO�UROH�RI�,,$6$�LQ�WKH�UHVHDUFK�ILHOG�,+'3�,7�ZLOO�VWDQG�LQ

������������������������������ ����������������������������
���0DLQO\�LQ�WKH�SURMHFWV�µ5HJLRQDO�0DWHULDO�%DODQFH�$SSURDFKHV�WR�/RQJ�7HUP�(QYLURQPHQWDO�3ROLF\
3ODQQLQJ¶��,1'��DQG�¶)XWXUH�(QYLURQPHQWV�IRU�(XURSH��6RPH�,PSOLFDWLRQV�RI�$OWHUQDWLYH�'HYHORSPHQW
3DWKV¶��6HH�IRU�WKH�ODWWHU�IRU�H[DPSOH�1RUEHUJ�%RKP�HW�DO���������
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OLQH�ZLWK�WKLV�WUDGLWLRQ�

%XW��IROORZLQJ�WKH�DUJXPHQW�JLYHQ�LQ�VHFWLRQ����WKDW�WKH�H[LVWHQFH�RI�VWURQJ�ERXQGDULHV�RU

GLYLGLQJ�OLQHV�LV�D�SDUWLFXODU�MXVWLILFDWLRQ�IRU�WKH�GHYHORSPHQW�RI�WKH�UHVHDUFK�ILHOG�,+'3�

,7��QHZ�UHVHDUFK�LQ�WKLV�DUHD�KDV�WR�RYHUFRPH�WKH�WUDGLWLRQDO�GLYLGLQJ�OLQHV��7KHUHIRUH�QHZ

V\VWHP�DQDO\WLFDO�UHVHDUFK�RXJKW�WR�EURDGHQ�WKH�VFRSH�LQ�WKH�VHQVH�RI�LQWHJUDWLQJ�WRS�

GRZQ�DQG�ERWWRP�XS�DSSURDFKHV�

$OWKRXJK�PRVW�RI�WKH�UHVHDUFK�JDSV�DW�WKH�V\VWHP�DQDO\WLFDO�OHYHO�RI�DQDO\VLV�DUH

DSSURSULDWH�WR�EH�FRQGXFWHG�E\�,,$6$��DQ�H[FHSWLRQ�KDV�WR�EH�PDGH�IRU�WKH�UHVHDUFK�JDS

ZLWK�UHVSHFW�WR�0DVV�%DODQFH�5HVHDUFK��7KH�PDLQ�FKDOOHQJH�LQ�WKLV�UHVHDUFK�DUHD�FRQVLVWV

RI�OLQNLQJ�WKH�6)$�DQG�0)$�ZLWK�VRFLHWDO�DQG�VSDWLDO�DVSHFWV��IRU�H[DPSOH�E\�PHDQV�RI

LQWHJUDWLQJ�PDFUR�HFRQRPLF�PRGHOLQJ�ZLWK�VXEVWDQFH�IORZ�PRGHOLQJ��+RZHYHU��WKHUH�LV

QRW�D�UHDO�FKDOOHQJH�IRU�,,$6$�RQ�WKLV�WRSLF�EHFDXVH�D�ORW�RI�ZRUN�LV�EHLQJ�DQG�ZLOO�EH

GRQH�E\�RWKHU�LQVWLWXWHV�OLNH�WKH�:XSSHUWDO�,QVWLWXWH�DQG�WKH�6(16(�5HVHDUFK�6FKRRO���

$V�DUJXHG�LQ�VHFWLRQ����WKH�FRQVXPHU�VLGH�RI�WUDQVIRUPLQJ�WKH�HFRQRPLF�V\VWHP�WRZDUGV

VXVWDLQDELOLW\�LV�UHODWLYHO\�XQH[SORUHG��$OVR�LQ�WKLV�DUHD�QHZ�UHVHDUFK�LQ�WKLV�ILHOG�KDV�WR

RYHUFRPH�WKH�WUDGLWLRQDO�GLYLGLQJ�OLQHV��WKRXJK�UHVHDUFK�RQ��VXVWDLQDEOH��FRQVXPSWLRQ

XVHG�WR�VWDUW�ZLWK�LQGLYLGXDOV�LQ�VRFLHW\��IRU�H[DPSOH�E\�FRQGXFWLQJ�FDVH�VWXGLHV��7KH

FKDOOHQJH�KHUH�ZRXOG�EH�WR�OLQN�DQDO\VLV�RI�PLFUR�EHKDYLRU�ZLWK�DJJUHJDWH�SDWWHUQV�RI

FRQVXPSWLRQ�

+DYLQJ�VDLG�DOO�WKLV��VWLOO�D�FKRLFH�KDV�WR�EH�PDGH�RQ�WKH�UHVHDUFK�,,$6$�FRXOG�IRFXV�RQ

ZLWKLQ�IUDPHZRUN�,+'3�,7��IRU�WKH�QH[W�IHZ�\HDUV��,Q�OLQH�ZLWK�WKH�DERYH�LW�FDQ�EH�DUJXHG

WKDW�WKH�HPSKDVLV�VKRXOG�EH�RQ�D�V\VWHP�DSSURDFK��WKDW�LV��WR�DQDO\]H�PRUH�DJJUHJDWH

SDWWHUQV�RI�SURGXFWLRQ�DQG�FRQVXPSWLRQ�DQG�VLPXOWDQHRXVO\�FRQVLGHULQJ�WKH�FKDOOHQJH�RI

RYHUFRPLQJ�WKH�ERXQGDU\�EHWZHHQ�WRS�GRZQ�DQG�ERWWRP�XS�DSSURDFKHV��7ZR�ILHOGV�RI

UHVHDUFK�DUH�SURSRVHG�KHUH��EDVHG�RQ�WKH�UHVHDUFK�JDSV�LGHQWLILHG�LQ�VHFWLRQ���

���7HFKQRORJ\

���&RQVXPSWLRQ

������������������������������ ����������������������������
���,Q�SDUWLFXODU�WKH�,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV��,90��RI�WKH�9ULMH�8QLYHUVLWHLW�$PVWHUGDP�DQG
WKH�&HQWHU�RI�(QYLURQPHQWDO�6FLHQFH��&0/��RI�WKH�/HLGHQ�8QLYHUVLW\�
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7KHVH�UHVHDUFK�WRSLFV�FRXOG�IRUP�WKH�EDVLV�IRU�,,$6$�UHVHDUFK�RQ�,+'3�,7�LQ�WKH�IXWXUH�

7KH\�VKRXOG�QRW�EH�VHHQ�DV�WZR�VHSDUDWH�DFWLYLWLHV��EXW�DV�D�SUHOLPLQDU\�ZD\�WR�RUJDQL]H

QHZ�UHVHDUFK�DFWLYLWLHV��$�PRWLYDWLRQ�IRU�WKHVH�WZR�WRSLFV�LV�JLYHQ�EHORZ�

7HFKQRORJ\�LV�ERWK�DQ�LPSRUWDQW�FDXVH�RI�WKH�HQYLURQPHQWDOO\�GLVUXSWLYH�FKDUDFWHU�RI�WKH

SUHVHQW�GD\�HFRQRPLF�V\VWHP�DQG�D�WRRO�WR�FRQWULEXWH�WR�PRYH�WKH�VDPH�HFRQRPLF�V\VWHP

WRZDUGV�VXVWDLQDELOLW\��8QIRUWXQDWHO\��SURFHVVHV�RI�WHFKQRORJLFDO�FKDQJH�LQ�JHQHUDO�DUH

QRW�ZHOO�XQGHUVWRRG�LQ�VRFLDO�VFLHQFH��,Q�HFRQRPLFV�IRU�H[DPSOH��WHFKQRORJLFDO�FKDQJH

KDV�EHHQ�WUHDWHG�IRU�D�ORQJ�WLPH�DV�µPDQQD�IURP�KHDYHQ¶�DQG�LQ�PDQ\�PDFUR�HFRQRPLF

PRGHOLQJ�H[HUFLVHV�QRZDGD\V��WHFKQRORJLFDO�FKDQJH�LV�VWLOO�WUHDWHG�DV�D�EODFN�ER[

FRQFHSW��WKRXJK�WKHUH�LV�D�JURZLQJ�DWWHQWLRQ�WR�WKH�PLFUR�DVSHFWV�RI�WHFKQRORJLFDO�FKDQJH�

8QGHUVWDQGLQJ�WUDQVIRUPDWLRQ�SURFHVVHV�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI�SURFHVVHV�RI

WHFKQRORJLFDO�FKDQJH��DV�WKLV�LV�RQH�RI�WKH�PDLQ�GULYLQJ�IRUFHV�RI�HFRQRPLF�GHYHORSPHQW�

8QGHUVWDQGLQJ�SURFHVVHV�RI�WHFKQRORJLFDO�FKDQJH�UHTXLUHV�DQ�LQWHUGLVFLSOLQDU\�DSSURDFK�

ERWK�WKHRUHWLFDO��V\VWHP�DQDO\WLF��DQG�HPSLULFDO�UHVHDUFK��DQG�DQ�H[WHQGLQJ�RI�H[LVWLQJ

ZD\V�RI�PRGHOLQJ�LQ�VRFLDO�VFLHQFH��)RU�WKHVH�UHDVRQV�µWHFKQRORJ\¶�LV�DQ�LQWHUHVWLQJ�WRSLF

WR�EH�VWXGLHG�DW�,,$6$��0RUHRYHU��,,$6$�KDV�H[SHULHQFH�ZLWK�UHVHDUFK�RQ�WHFKQRORJLFDO

GHYHORSPHQW���

&RQVXPSWLRQ�LV�D�UHODWLYHO\�OHVV�H[SORUHG�DUHD�ZLWK�UHVSHFW�WR�WKH�HQYLURQPHQWDO�LPSDFWV

RI�HFRQRPLF�DFWLYLWLHV��,Q�WKH�UHVHDUFK�ILHOG�,+'3�,7�HQYLURQPHQWDO�FRQVXPSWLRQ�KDV

EHHQ�LGHQWLILHG�DV�WKH�WRSLF�RQ�ZKLFK�WKH�PRVW�UHVHDUFK�FDQ�EH�GRQH�

&RQVXPSWLRQ�LV�DQ�LQWHUHVWLQJ�WRSLF�IRU�,,$6$�EHFDXVH�RI�WKH�H[SHULHQFH�RI�,,$6$�LQ

GHDOLQJ�ZLWK�FRPSOH[�DQG�ODUJH�LVVXHV��WKH�OLQN�EHWZHHQ�WKLV�WRSLF�DQG�WKH�V\VWHP

DQDO\WLFDO�LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV��WKH�RSSRUWXQLWLHV�WR�RYHUFRPH

PLFUR�PDFUR�ERXQGDULHV�LQ�WKLV�ILHOG�DQG�WKH�UHOHYDQFH�IRU�SROLF\�RI�WKLV�UHVHDUFK�

,Q�OLQH�ZLWK�WKH�VHW�XS�RI�WKH�,+'3�,7�UHVHDUFK�DJHQGD�WKHUH�FRXOG�EH�D�IRFXV�RQ�VHYHUDO

VHFWRUV��$W�WKLV�VWDJH�WKH�VHFWRUV�WUDQVSRUW�DQG�HQHUJ\�DUH�FKRVHQ�IRU�VHYHUDO�UHDVRQV�

•� WUDQVSRUW�DQG�HQHUJ\�DUH�LQWHUUHODWHG�

•� SROLF\�LV�LPSRUWDQW�LQ�ERWK�ILHOGV�

������������������������������ ����������������������������
���)RU�H[DPSOH�ZLWKLQ�WKH�(&6�DQG�7('�SURMHFWV��6HH�DOVR�)RUD\�DQG�*U�EOHU��������IRU�D�JHQHUDO
RYHUYLHZ�RQ�7HFKQRORJ\�DQG�WKH�(QYLURQPHQW�
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•� ERWK�KDYH�EHHQ�VWXGLHG�DW�,,$6$�LQ�WKH�(&6�SURMHFW�

•� HQYLURQPHQWDO�RU�VXVWDLQDEOH�FRQVXPSWLRQ�LV�VWURQJO\�UHODWHG�WR�FRQVXPSWLRQ�RI

HQHUJ\�DQG�PRELOLW\�WUDQVSRUW�LV�D�FXUUHQW�DQG�H[HPSODU\�SUREOHP�RI�µORFN�LQ¶�HIIHFWV�

•� ERWK�VHFWRUV�DUH�LPSRUWDQW�ZLWK�UHVSHFW�WR�WKH�LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ

SURFHVVHV��DQG�WKHUHIRUH�LPSRUWDQW�LQ�XQGHUVWDQGLQJ�WKH�WUDQVIRUPDWLRQ�RI�VRFLHW\

WRZDUGV�VXVWDLQDELOLW\�

7HFKQRORJ\

&RQVXPSWLRQ

(QHUJ\7UDQVSRUW

)LJ������3UHOLPLQDU\�SURSRVDO�IRU�,,$6$�UHVHDUFK�RQ�,+'3�,7

��� 7HFKQRORJ\

$V�VDLG�DERYH��SURFHVVHV�RI�WHFKQRORJLFDO�FKDQJH�LQ�JHQHUDO�DUH�QRW�ZHOO�XQGHUVWRRG�LQ

VRFLDO�VFLHQFH��,W�ZDV�DUJXHG�WKDW�WKLV�LV�DOVR�WKH�FDVH�LQ�HFRQRPLFV�WKRXJK�VLQFH�WKH�����V

PRUH�DWWHQWLRQ�LV�JLYHQ�WR�PLFUR�DVSHFWV�RI�WHFKQRORJLFDO�FKDQJH����$Q�H[FHSWLRQ�KRZHYHU

LQ�WKLV�JHQHUDOL]HG�YLHZ�RQ�KRZ�HFRQRPLF�VFLHQFH�GHDOV�ZLWK�WHFKQRORJ\��LV�WKH

HYROXWLRQDU\�WUDGLWLRQ�LQ�HFRQRPLFV��LQ�ZKLFK�PXFK�UHVHDUFK�RQ�SURFHVVHV�RI

WHFKQRORJLFDO�FKDQJH�KDV�EHHQ�FRQGXFWHG���

,W�LV�YDOXDEOH�WR�H[WHQG�WKH�HYROXWLRQDU\�DSSURDFK��LQ�ZKLFK�SKHQRPHQD�OLNH�LQQRYDWLRQ�

LPLWDWLRQ�DQG�GLIIXVLRQ�RI�WHFKQRORJ\�DUH�DQDO\]HG��WR�µJUHHQ¶�WHFKQRORJ\��6R�IDU��RQO\

OLPLWHG�EXW�SURPLVLQJ�ZRUN�KDV�EHHQ�GRQH�RQ�WKH�ODWWHU��FI��WKH�ZRUN�RI�5HQHH�.HPS

0(5,7�0DDVWULFKW�8QLYHUVLW\���7KLV�DUHD�RI�UHVHDUFK�LV�SURPLVLQJ�EHFDXVH�LW�FDQ�GHDO

ZLWK�TXHVWLRQV�DERXW�WKH�HPHUJHQFH�DQG�GLVWULEXWLRQ�RI�FOHDQHU�WHFKQRORJLHV�LQ�VRFLHW\�

ZKLFK�LV�REYLRXVO\�KLJKO\�UHOHYDQW�LQ�RUGHU�WR�GHFRXSOH�LQGXVWULDO�DFWLYLWLHV�IURP�WKHLU

HQYLURQPHQWDO�LPSDFW��$Q�LPSRUWDQW�IHDWXUH�RI�WKH�HYROXWLRQDU\�WUDGLWLRQ��WKDW�SRLQWV�WR

WKH�LPSRUWDQFH�RI�WKLV�WUDGLWLRQ�IRU�WKH�UHVHDUFK�ILHOG�,+'3�,7��LV�WKDW�LW�KDV�EHHQ�DEOH�WR

RYHUFRPH�WKH�GLVWLQFWLRQ�EHWZHHQ�PLFUR�EHKDYLRU�RQ�LQQRYDWLRQ��LPLWDWLRQ�DQG

������������������������������ ����������������������������
���6LQFH�WKH�SLRQHHULQJ�ZRUN�RI�)UHHPDQ�
���)RU�DQ�RYHUYLHZ�VHH�1HOVRQ��������
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LPSOHPHQWDWLRQ�RI�QHZ�WHFKQRORJLHV�DQG�DJJUHJDWH�SDWWHUQV�RI�WHFKQRORJLFDO�FKDQJH

,Q�DGGLWLRQ�DQ�DWWHPSW�FRXOG�EH�PDGH�WR�LQWHJUDWH�PRUH�VRFLRORJLFDO�DQG�SV\FKRORJLFDO

DSSURDFKHV�ZLWK�WUDGLWLRQDO�UHVHDUFK�RQ�WHFKQRORJLFDO�FKDQJH�LQ�WKLV�UHVHDUFK��LQ�RUGHU�WR

GHDO�ZLWK�TXHVWLRQV�DERXW��IRU�H[DPSOH��EDUULHUV�WR�WKH�LPSOHPHQWDWLRQ�RI�QHZ

WHFKQRORJLHV�

$QRWKHU�DSSURDFK�LQ�GRLQJ�UHVHDUFK�RQ�WKH�UHODWLRQ�EHWZHHQ�WHFKQRORJLFDO�FKDQJH�DQG

VXVWDLQDELOLW\�LV�VR�FDOOHG�µEDFN�FDVWLQJ¶��7KLV�PHDQV�WKDW�FHUWDLQ�IXWXUH�JRDOV�DUH�GHILQHG

DQG�IURP�WKDW�VFHQDULRV�RQ�WHFKQRORJLFDO�GHYHORSPHQW�SDWKV�DUH�GHULYHG�LQ�RUGHU�WR

LGHQWLI\�ZD\V�WR�RYHUFRPH�WKH�JDS�EHWZHHQ�WKH�FXUUHQW�DQG�WKH�GHVLUHG�VLWXDWLRQ��$Q

DGYDQWDJH�RI�WKLV�µEDFN�FDVWLQJ¶�LV�WKDW�LW�GHDOV�ZLWK�ORQJ�WHUP�WHFKQRORJLFDO�FKDQJH�

:KHUHDV�WKH�SHULRG�LQ�SROLF\�DQG�EXVLQHVV�LQ�JHQHUDO�LV�QRW�ORQJHU�WKDQ�VD\����\HDUV��DQG

PRVWO\�LV�RQO\���\HDUV��WKHVH�ORQJ�WHUP�VFHQDULRV�GHDO�ZLWK��������\HDUV��FI��'72�-DQVHQ��

$Q�LPSRUWDQW�DSSOLFDWLRQ�RI�WKLV�µEDFN�FDVWLQJ¶�FDQ�EH�WR�LGHQWLI\�LI�µIDFWRU���¶�RU�µIDFWRU

�¶�LV�IHDVLEOH�ZLWK�FXUUHQW�WHFKQRORJLHV"�,I�QRW��ZKDW�NLQGV�RI�WHFKQRORJLHV�DUH�QHHGHG�WR

DFKLHYH�WKDW�JRDO"�5HVHDUFK�RQ�WKHVH�TXHVWLRQV�LV�YHU\�UHOHYDQW�IRU�WKH�GHYHORSPHQW�RI

�ORQJ�WHUP��WHFKQRORJ\�SROLF\��$Q�DGGLWLRQDO�FKDOOHQJH�PLJKW�EH�WR�IRFXV�QRW�RQO\�RQ

WHFKQRORJ\�FRQFHUQLQJ�WKH�SURGXFWLRQ�VXSSO\�VLGH�EXW�DOVR�RQ�WHFKQRORJ\�ZLWK�GLUHFW

LQIOXHQFH�RQ�FRQVXPHU�GHPDQG�

3RVVLEOH�5HVHDUFK�TXHVWLRQV�

♦� +RZ�GR�HQHUJ\�WHFKQRORJLHV�HPHUJH�DQG�HYROYH�LQ�VRFLHW\"

♦� :KDW�DUH�WKH�SURFHVVHV�RI�LQQRYDWLRQ��LPLWDWLRQ�DQG�GLIIXVLRQ�RI�µJUHHQ¶�WHFKQRORJLHV

LQ�WKH�HQHUJ\�VHFWRU"�:KDW�LV�WKH�UHODWLRQ�EHWZHHQ�LQYHVWPHQW�LQ�5	'�LQ�JHQHUDO�

5	'�RQ�FOHDQHU�WHFKQRORJLHV��DQG�WKH�HPHUJHQFH�RI�µJUHHQ¶�WHFKQRORJLHV"

♦� :KLFK�FRPSDQLHV�LQYHVW�LQ�5	'�RQ�FOHDQHU�WHFKQRORJLHV��ZKDW�DUH�WKH�GHFLVLRQ

FULWHULD"

♦� $UH�WKHUH�GLIIHUHQW�SDWWHUQV�LQ�GHFLVLRQ�SURFHVVHV�FRQFHUQLQJ�LQYHVWPHQW�LQ�µJUHHQ¶

WHFKQRORJLHV��DQG�LI�VR��ZK\�LV�WKDW"

♦� 7R�ZKDW�H[WHQW�FDQ�WHFKQRORJ\�EH�XVHG�LQ�SROLFLHV�WR�UHGXFH�&2��HPLVVLRQV�IURP�WKH

WUDQVSRUW�VHFWRU"

♦� ,V�IDFWRU����RU���IHDVLEOH�ZLWK�FXUUHQW�WHFKQRORJLHV�DQG�LI�QRW��ZKDW�NLQGV�RI

WHFKQRORJLHV�DUH�QHHGHG�WR�DFKLHYH�WKDW�JRDO"
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��� &RQVXPSWLRQ

,Q�VHFWLRQ����HQYLURQPHQWDO�FRQVXPSWLRQ�ZDV�LGHQWLILHG�DV�WKH�ODUJHVW�UHVHDUFK�JDS�ZLWKLQ

,+'3�,7��,,$6$�UHVHDUFK�RQ�WKLV�WRSLF�FRXOG�FRQVLVW�RI�HPSLULFDO�DQDO\VLV��LQYHVWLJDWLRQ

RI�WKH�PRUH�µVRIW¶�VLGH�RI�FRQVXPSWLRQ�DQG�WKH�UROH�RI�HQYLURQPHQWDO�FRQVXPSWLRQ�LQ�WKH

LGHQWLILFDWLRQ�RI�WUDQVIRUPDWLRQ�SURFHVVHV��$FWXDO�UHVHDUFK�FDQ�IRFXV�RQ�RQH�RI�WKHVH�WKUHH

VXEMHFWV�RU�RQ�DQ�LQWHJUDWLRQ�RI�LW�

(PSLULFDO�DQDO\VLV

)ROORZLQJ�WKH�1DWLRQDO�5HVHDUFK�&RXQFLO���������HPSLULFDO�DQDO\VLV�FDQ�EH�GRQH�LQ��

FODVVHV�

��:KLFK�KXPDQ�DFWLYLWLHV�DUH�WKH�VLJQLILFDQW�HQYLURQPHQWDO�GLVUXSWHUV"�+RZ

HQYLURQPHQWDOO\�VLJQLILFDQW�LV�HDFK�DFWLYLW\��DQG�LQ�ZKDW�ZD\V�LV�LW�GHVWUXFWLYH"�:KDW�KDYH

EHHQ�WKH�WUHQGV�RI�WKHVH�DFWLYLWLHV�RYHU�WLPH��DQG�KRZ�PD\�WHFKQRORJLFDO�FKDQJH�DQG�RWKHU

IRUFHV�DIIHFW�WKRVH�WUHQGV�LQ�WKH�IXWXUH"

��:KR�DUH�WKH�NH\�DFWRUV�UHVSRQVLEOH�IRU�WKH�HQYLURQPHQWDO�GLVUXSWLYH�DFWLYLWLHV"�:KLFK�RI

WKHLU�DFWLRQV�DUH�WKH�LPSRUWDQW�RQHV"

��:KDW�IRUFHV�FDXVH�RU�H[SODLQ�HQYLURQPHQWDOO\�GLVUXSWLYH�DFWLRQV"

��+RZ�FDQ�HQYLURQPHQWDOO\�GLVUXSWLYH�DFWLRQV�EH�FKDQJHG"

7KH�HPSLULFDO�FRQWULEXWLRQV�LQ�WKH�ILHOG�RI�LQWHJUDWHG�HFRORJLFDO�HFRQRPLFV�DUH�PRVWO\

SUHVHQWHG�LQ�WKH�IRUP�RI�FDVH�VWXGLHV��SDWWHUQV�RQ�LQGLYLGXDO�SROOXWDQWV��PDWHULDOV�DQG

HQHUJ\��*HQHUDOL]DWLRQV�RQ�WKH�LQWHUUHODWLRQV�EHWZHHQ�WKH�HFRORJLFDO�DQG�WKH�HFRQRPLF

V\VWHPV�DUH�QRUPDOO\�GUDZQ�XSRQ�D�QXPEHU�RI�LQGLYLGXDO�FDVH�VWXGLHV��D�SUDFWLFH�ZKLFK

UHFHQWO\�KDV�EHHQ�IRUPDOL]HG�LQ�WKH�IRUP�RI�PHWD�DQDO\VLV��0HWD�DQDO\VLV�FDQ�EH�XVHIXO�WR

JDLQ�LQVLJKW�LQ�DJJUHJDWH�SDWWHUQV�RI�FRQVXPSWLRQ��EDVHG�RQ�DYDLODEOH�FDVH�VWXGLHV���

+XPDQ�GULYLQJ�IRUFHV�RI�FRQVXPSWLRQ

,Q�RUGHU�WR�HIIHFW�SRVLWLYH�FKDQJH�LQ�HQYLURQPHQWDOO\�VLJQLILFDQW�FRQVXPSWLRQ��LW�LV

UHTXLUHG�WR�JR�EH\RQG�DQDO\]LQJ�WHFKQRORJLFDO�DQG�HFRQRPLF�µVROXWLRQV¶�E\�PHDQV�RI

FRQVLGHULQJ�TXHVWLRQV�ZLWK�UHVSHFW�WR�EHKDYLRUDO�IRUFHV�GULYLQJ�KXPDQ�FRQVXPSWLRQ

�1DWLRQDO�5HVHDUFK�&RXQFLO�������������7R�FDSWXUH�WKH�ODWWHU��UHVHDUFK�QHHGV�WR�EH�GRQH�RQ

WKH�KXPDQ�IRUFHV�FDXVLQJ�RU�H[SODLQLQJ�HQYLURQPHQWDOO\�GLVUXSWLYH�DFWLRQV��OLQNDJHV

EHWZHHQ�FXOWXUH��FRQVXPSWLRQ�DQG�WKH�QDWXUDO�HQYLURQPHQW��DQG�PHUH�VRFLRORJLFDO�DQG�RU

������������������������������ ����������������������������
���7KH�VR�FDOOHG�µ0$67(532,17¶�DW�WKH�)UHH�8QLYHUVLW\�RI�$PVWHUGDP�ZLOO�LQ�WKH�IXWXUH�VHUYH�DV�D
FHQWUDO�UHVHDUFK�IUDPHZRUN�IRU�PHWD�DQDO\VLV�
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SV\FKRORJLFDO�DVSHFWV�RI�FRQVXPSWLRQ�

$�SURPLVLQJ�UHVHDUFK�GLUHFWLRQ�KHUH�LV�WR�LQWHJUDWH�UHVXOWV�RI�VRFLRORJ\�DQG�FRJQLWLYH�DQG

VRFLDO�SV\FKRORJ\�LQ�HFRQRPLFV�����6XFK�UHVHDUFK�LV�QHZ����LQWHUGLVFLSOLQDU\��VWHSV�RXWVLGH

HVWDEOLVKHG�µVFKRROV¶�RI�UHVHDUFK����DQG�SURPLVHV�WR�EULQJ�WKH�XQGHUVWDQGLQJ�RI�WKH

GHPDQG�VLGH�RI�WKH�HFRQRPLF�V\VWHP�IXUWKHU��7KH�PHQWLRQHG�LQWHJUDWLRQ�LV�WR�EH�UHDFKHG�

LQWHU�DOLD��E\�PHDQV�RI�GHDOLQJ�ZLWK�XQGHUVWDQGLQJ�WKH�IRUPDWLRQ�DQG�HYROXWLRQ�RI

OLIHVW\OHV�DQG�QHHGV�SUHIHUHQFHV�DQG�WKH�VRFLDO�HQGRJHQHLW\�RI�SUHIHUHQFHV��OLIHVW\OHV�

VWDWXV�HWF����7KH�HYROXWLRQDU\�WUDGLWLRQ�LQ�HFRQRPLFV�VHHPV�WR�EH�YHU\�DSSURSULDWH�WR�GHDO

ZLWK�WKLV�NLQG�RI�UHVHDUFK���

6XVWDLQDEOH�&RQVXPSWLRQ�DQG�QDWXUH�RI�WUDQVIRUPDWLRQ�SURFHVVHV��LQWHUGHSHQGHQFLHV

7KH�WKLUG�WRSLF�IRU�SRWHQWLDO�,,$6$�UHVHDUFK�RQ�HQYLURQPHQWDO�FRQVXPSWLRQ�HPSKDVL]HV

HQYLURQPHQWDO�FRQVXPSWLRQ�LQ�WKH�SUHVHQFH�RI�WKH�LGHQWLILHG�FRPSOH[LWLHV�RI

WUDQVIRUPDWLRQ�SURFHVVHV��5HVHDUFK�KHUH�FRXOG�JLYH�DWWHQWLRQ��IRU�H[DPSOH��WR�ORFN�LQ

HIIHFWV��LQWHUGHSHQGHQFLHV��PXOWL�GLPHQVLRQDOLW\�RI��SROLF\��GHFLVLRQV�DQG�FRPSOH[

LQWHUDFWLRQV�LQ�VRFLHW\��,W�ZLOO�EH�LPSRUWDQW�WR�HVWDEOLVK�WKH�FRUUHFW�UHODWLRQVKLSV�EHWZHHQ

WKH�PHVR�OHYHO�RI�LQGXVWULDO�VHFWRUV��WKH�PLFUR�OHYHO�RI�LQGLYLGXDO�FRQVXPHUV�DQG�WKH

PDFUR�OHYHO�DW�ZKLFK�WKH�EHQHILFLDO�HIIHFW�RI�HIILFLHQF\�JDLQV�VSXUUHG�E\�HQYLURQPHQWDO

SROLF\�PD\�EH�SDUWLDOO\�FRPSHQVDWHG�E\�WKHLU�UHERXQG�HIIHFWV�RQ�FRQVXPHUV�LQFRPH�DQG

EHKDYLRU��+LQWHUEHUJHU�HW�DO������������

3RVVLEOH�5HVHDUFK�4XHVWLRQV

♦� :KDW�LV�WKH�SUHFLVH�UHODWLRQVKLS�EHWZHHQ�LQFUHDVLQJ�LQFRPHV�DQG�FRQVXPSWLRQ"�+RZ

ZLOO�H[WUD�LQFRPH�EH�DSSRUWLRQHG�WR�YDULRXV�JRRGV�RU�VHFWRUV"�&DQ�ZH�H[WUDSRODWH

H[LVWLQJ�WUHQGV"

♦� 6HHLQJ�FRQVXPSWLRQ�DV�DQ�DFWLYLW\�PLUURULQJ�SURGXFWLRQ��ZKDW�LV�WKH�LQWHUUHODWLRQ�RI

������������������������������ ����������������������������
���6HH�$YHUVL�HW�DO���������IRU�DQ�RULJLQDO�DQG�SLRQHHULQJ�DWWHPSW�
���7KRXJK�VRPH�RI�WKH�LGHDV�ZHUH�DOUHDG\�UDLVHG�WZR�GHFDGHV�DJR��VHH�6FLWRYVN\������������
���,W�FULWLFL]HV�WKH�VWDQGDUG�XWLOLW\�WKHRU\�DQG�WKH�DVVRFLDWHG�WKHRU\�RI�GHFLVLRQ�PDNLQJ�DV�WKH�IRXQGDWLRQ
RI�D�GHVFULSWLYH�WKHRU\�RI�GHPDQG��VHH�DOVR�.LUPDQ��������
���,Q�OLQH�ZLWK�HDUOLHU�ZRUN�RI��IRU�H[DPSOH��3��(DUO��������������
���$FWXDOO\��WKH�SLRQHHULQJ�ZRUN�LQ�WKLV�ILHOG�VWHPV�IURP�WKLV�WUDGLWLRQ��,Q�DGGLWLRQ�WR�WKH�UHVHDUFK�RQ
WHFKQRORJLFDO�FKDQJH�WKH\�VWDUWHG�UHFHQWO\�ZLWK�HIIRUWV�WR�FRPELQH�EHKDYLRUDO�SURFHVVHV�RI�FKRLFH�DQG
WKHLU�VRFLDO�HPEHGGHGQHVV��FRQVWUXFWLYH�PLFURWKHRULHV�LQ�D�³6LPRQHVTXH´�RU�³9HEOHQHVTXH´�VSLULW��ZLWK
VWDWLVWLFDOO\�DSSURDFKHV��DEVWUDFW�JHQHUDOL]HG�WKHRULHV��FI��+LOGHQEUDQG��������IRU�QHZ�VWDWLVWLFDOO\
DQDO\VLV�RI�GHPDQG�SDWWHUQV���LQ�RUGHU�WR�JHQHUDWH�VW\OL]HG�SURSHUWLHV�RI�DJJUHJDWH�GHPDQG�SURILOHV�
7KH\�WDNH�IRU�H[DPSOH�URXWLQHV��FRQVWUXFWHG�SUHIHUHQFHV��ERXQGHG�UDWLRQDOLW\�DW�WKH�FRQVXPHU�OHYHO�
³SUHIHUHQFH�OHDUQLQJ´�DQG�LQQRYDWLRQ�LQ�SUHVHQFH�RI�JURZLQJ�LQFRPHV��DQG�SDWK�GHSHQGHQF\�RI



��

ERWK��EH\RQG�PHUH�SULFH�DGDSWDWLRQ"�7KDW�LV�ZKDW�LV�WKH�UROH�RI�HQGRJHQRXV

SUHIHUHQFHV��LQVWLWXWLRQV��OLIH�VW\OHV��PDUNHWLQJ�HWF"

♦� :KDW�DUH�WKH�OLQNDJHV�EHWZHHQ�HQHUJ\�XVH�SDWWHUQV�DQG�WKH�SDWWHUQHG�FRQVXPSWLRQ�RI

RWKHU�JRRGV�DQG�VHUYLFHV"

♦� 5HVHDUFK�RQ�WKH�VRFLDO�SDWWHUQLQJ�RI�WUDQVSRUWDWLRQ�DQG�JDVROLQH�FRQVXPSWLRQ

♦� ,QYHVWLJDWLQJ�WKH�ZD\V�ZRUN��HPSOR\PHQW��OHLVXUH�DFWLYLWLHV�DQG�FRQVXPSWLRQ�DUH

LQWHUUHODWHG

♦� :KHWKHU�LQFUHDVHV�LQ�PDWHULDOV�HIILFLHQF\�FDQ�NHHS�SDFH�ZLWK��RU�HYHQ�WULXPSK�RYHU�

WKH�IRUFHV�GULYLQJ�LQFUHDVHG�FRQVXPSWLRQ

♦� 5HVHDUFK�RQ�WKH�VRFLDO�HQGRJHQHLW\�RI�SUHIHUHQFHV�LQ�RUGHU�RI�LQYHVWLJDWLQJ�ZD\V�WR

LQIOXHQFH�FRQVXPSWLRQ�SDWWHUQV��:KDW�FDQ�ZH�VD\�DERXW�WKH�VRFLDO�HPEHGGHGQHVV�RI

FRQVXPSWLRQ��WKH�H[LVWHQFH�RI�URXWLQHV�DQG�WKH�ZD\V�SUHIHUHQFH�HYROYH�LQ�VRFLHW\"

��� ,+'3�,7�DQG�([LVWLQJ�5HVHDUFK�DW�,,$6$

7KH�SURSRVHG�UHVHDUFK�WRSLFV�FRXOG�IRUP�WKH�EDVLV�IRU�,,$6$�UHVHDUFK�ZLWKLQ�WKH

IUDPHZRUN�,+'3�,7�IRU�WKH�QH[W�IHZ�\HDUV��7KH�DERYH�GHVFULEHG�UHVHDUFK�RXWOLQHV�FDQ�EH

HODERUDWHG�WR�RQH�RU�WZR�QHZ�UHVHDUFK�SURMHFWV��$�QHZ�UHVHDUFK�SURMHFW�PLJKW�IRFXV�RQ

WHFKQRORJ\�RU�FRQVXPSWLRQ�RU�DQ�LQWHJUDWLRQ�RI�ERWK�

$QRWKHU�RSWLRQ�LV�WR�LQWHJUDWH�WKH�SURSRVHG�UHVHDUFK�RXWOLQHV�ZLWK�H[LVWLQJ�,,$6$�UHVHDUFK

SURMHFWV��7KH�PRVW�REYLRXV�SURMHFWV�IRU�LQFOXGLQJ�,+'3�,7�UHVHDUFK�DFWLYLWLHV�DUH�(&6

DQG�7('��$V�LQGLFDWHG�LQ�VHFWLRQ���DQG����PXFK�UHVHDUFK�ZLWKLQ�,+'3�,7�LV�OLQNHG�WR

FXUUHQW�UHVHDUFK�DFWLYLWLHV�FRQGXFWHG�LQ�WKHVH�SURMHFWV�

7DNLQJ�DQ�,7�SHUVSHFWLYH��ZLWKLQ�WKH�(&6�SURMHFW�FRPSOHPHQWLQJ�ZRUN�PLJKW�EH�GRQH�RQ

HQHUJ\�FRQVXPSWLRQ��HQHUJ\�WHFKQRORJ\��VFHQDULR�EXLOGLQJ�DQG�PHUH�VSHFLILF�TXHVWLRQV

FRQFHUQLQJ�WKH�VHFWRUV�WUDQVSRUWDWLRQ�DQG�HQHUJ\��7KH�7('�SURMHFW�PLJKW�GHDO�ZLWK

UHVHDUFK�RQ�WKH�LQQRYDWLRQ��LPLWDWLRQ�DQG�GLIIXVLRQ�RI�µJUHHQ¶�WHFKQRORJLHV��WKH�LQWHJUDWLRQ

RI�VRFLDO�DQG�SV\FKRORJLFDO�DSSURDFKHV�LQ�HFRQRPLFV��IRU�H[DPSOH��HYROXWLRQ�RI

SUHIHUHQFHV��WKH�VRFLDO�HPEHGGHGHQHVV�RI�FRQVXPSWLRQ�SDWWHUQV���DQG�HPSLULFDO�UHVHDUFK

RQ�SURFHVVHV�RI�WHFKQRORJLFDO�FKDQJH�

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������
SUHIHUHQFHV�LQ�DFFRXQW�
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�� 3UDFWLFDO�,VVXHV�IRU�,+'3�,7�UHVHDUFK�DW�,,$6$

&RQGXFWLQJ�,+'3�,7�UHVHDUFK�DW�,,$6$��LPSOLHV�LQ�DGGLWLRQ�WR�WKH�VHOHFWLRQ�RI�WKH
UHVHDUFK�TXHVWLRQV�WKH�LQYROYHPHQW�RI�H[WHUQDO�SHUVRQV�DQG�RUJDQL]DWLRQV��&KDUDFWHULVWLF
IRU�,,$6$�UHVHDUFK�LV�WKH�FROODERUDWLRQ�ZLWK�RXWVWDQGLQJ�UHVHDUFKHUV��VRPH�RI�WKHP
VWD\LQJ�IRU�D�ORQJHU�RU�VKRUWHU�SHULRG�DW�,,$6$��1H[W�WR�,+'3��VHYHUDO�RUJDQL]DWLRQV�DUH
UHOHYDQW�ZLWK�UHVSHFW�WR�,+'3�,7�UHVHDUFK�DW�,,$6$�IRU�WKHLU�H[SHULHQFH�LQ�D�FHUWDLQ�ILHOG�
%HORZ��VRPH�RUJDQL]DWLRQV�DQG�SHUVRQV�ZLWK�ZKLFK�,,$6$�SRWHQWLDOO\�FDQ�FROODERUDWH�LQ
,+'3�,7�5HVHDUFK�DUH�OLVWHG��0RVW�RI�WKHVH�SHUVRQV�DQG�RUJDQL]DWLRQV�DUH�DOUHDG\
LQYROYHG�LQ�WKH�SUHSDULQJ�DFWLYLWLHV�RQ�,+'3�,7��1HHGOHVV�WR�VD\�WKDW�WKH�IROORZLQJ�JLYHV
RQO\�D�SUHOLPLQDU\�LQGLFDWLRQ�DQG�GRHV�QRW�SUHWHQG�WR�LQFOXGH�RU�H[FOXGH�SHUVRQV�DQG�RU
RUJDQL]DWLRQV�

���� 2UJDQL]DWLRQV�WR�&ROODERUDWH�ZLWK

&HQWHU�IRU�WKH�,QWHJUDWHG�6WXG\�RI�WKH�+XPDQ�'LPHQVLRQV�RI�*(& 86$�±�&DUQHJLH�0HOORQ
6(16(�5HVHDUFK�6FKRRO 7KH�1HWKHUODQGV
7$7$�(QHUJ\�5HVHDUFK�,QVWLWXWH ,QGLD
:XSSHUWDO�,QVWLWXWH *HUPDQ\
6358�6XVVH[ (QJODQG
,QVWLWXWH�IRU�6RFLDO�6WXGLHV��,66� 7KH�1HWKHUODQGV
*UHHQLQJ�RI�,QGXVWU\�1HWZRUN 1/���86$
2(&' )UDQFH
5HQVVODHU�3RO\WHFKQLF�,QVWLWXWH 86$

��� 3HUVRQV�WR�&ROODERUDWH�ZLWK

6WHIDQ�$QGHUEHUJ ,QVWLWXWH�RI�*HRJUDSK\�&RSHQKDJHQ��,+'3 '(1
)UDQV�%HUNKRXW 6358�8QLYHUVLW\�RI�6XVVH[ 8.
&XWWOHU�&OHYHODQG %RVWRQ�8QLYHUVLW\ 86$
)D\H�'XFKLQ 5HQVVODHU�3RO\WHFKQLF�,QVWLWXWH 86$
3DXO�(NLQV .HHOH�8QLYHUVLW\ 8.
6\OYLH�)DXFKHX[ 8QLYHUVLW\�9HUVDLOOHV )5$
6XNHKLUR�*RWRK 1DWLRQDO�,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV -$3
)ULW]�+LQWHUEHUJHU :XSSHUWDO�,QVWLWXWH *(5
0DUFHOOD�2KLUD ,QWHU�$PHULFDQ�,QVWLWXWH�IRU�*OREDO�FKDQJH�5HVHDUFK��,$,� %5$6,/
+DQV�2SVFKRRU ,QVWLWXWH�RI�6RFLDO�6WXGLHV��,66���,+'3 1/
5DMHQGUD�3DFKDXUL 7DWD�(QHUJ\�5HVHDUFK�,QVWLWXWH ,1',$
&KDUOHV�3HUULQJV 8QLYHUVLW\�RI�<RUN 8.
1LJHO�5RRPH 7LOEXUJ�8QLYHUVLW\ 1/
-XOLHWWH�6FKRU 7LOEXUJ�8QLYHUVLW\ 1/
5REHUW�6RFRORZ 3ULQFHWRQ�8QLYHUVLW\ 86$
3DXO�6WHUQ *HRUJH�0DVRQ�8QLYHUVLW\���,+'3 86$
0DXULFLR�7ROPDVTXLQ ,QWHU�$PHULFDQ�,QVWLWXWH�IRU�*OREDO�FKDQJH�5HVHDUFK��,$,� %5$6,/
$ULOG�8QGHUGDO 8QLYHUVLW\�RI�2VOR��,+'3 6:(
&KDUOHV�9OHN *URQLQJHQ�8QLYHUVLW\ 1/
(UQVW�:RUHOO 8WUHFKW�8QLYHUVLW\ 1/
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$QQH[�, 2YHUYLHZ�RI�$FWLYLWLHV�,+'3�,7

7KH�,+'3�VWHHULQJ�JURXS�KDV�UHTXHVWHG�LQ�1RYHPEHU������3LHU�9HOOLQJD��'LUHFWRU�RI�WKH
,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV��,90��RI�WKH�9ULMH�8QLYHUVLWHLW�$PVWHUGDP�DQG
6FLHQWLILF�'LUHFWRU�RI�WKH�6(16(�5HVHDUFK�6FKRRO��WR�LQLWLDWH�DQG�FRRUGLQDWH�WKH
SUHSDUDWLRQV�IRU�WKH�GHYHORSPHQW�RI�DQ�LQWHUQDWLRQDO�UHVHDUFK�DJHQGD�RQ�,QGXVWULDO
7UDQVIRUPDWLRQ��7KH�9ULMH�8QLYHUVLWHLW��WKH�1HWKHUODQGV�$FDGHP\�RI�6FLHQFHV��WKH
1DWLRQDO�&RPPLWWHH�RQ�(QYLURQPHQWDO�5HVHDUFK�DQG�WKH�,+'3�VWHHULQJ�FRPPLWWHH�KDYH
SURYLGHG�WKH�IXQGV�WR�VXSSRUW�WKRVH�DFWLYLWLHV��7KH�DFWLYLWLHV�VWDUWHG�LQ������ZLWK�WKH
GHYHORSPHQW�RI�D�6FRSLQJ�5HSRUW��0DUFK��������7KLV�6FRSLQJ�5HSRUW�ZDV�EDVHG�RQ�WZR
ZRUNVKRSV�KHOG�DW�,90�DQG�GHVFULEHV�LQ�DQ�DEVWUDFW�DQG�SUHOLPLQDU\�ZD\�WKH�5HVHDUFK
)LHOG�,7�

:KHQ�WKH�65�ZDV�DSSURYHG�E\�WKH�,+'3�6WHHULQJ�&RPPLWWHH�LQ�0D\�������D�VPDOO�JURXS
VWDUWHG�DW�WKH�,QWHUQDWLRQDO�,QVWLWXWH�RI�$SSOLHG�6\VWHPV�$QDO\VLV��,,$6$��WR�ZRUN�RQ�D
LQYHQWRU\�RI�UHVHDUFK�E\�VXPPDUL]LQJ�PDLQ�DFKLHYHPHQWV�DQG�UHVHDUFK�FOXVWHUV�WKDW
ZRXOG�EH�UHOHYDQW�IRU�,7��7KLV�GRFXPHQW��'H�%UX\Q�HW�DO���������GHVFULEHV�WKH�UHVHDUFK
DFWLYLWLHV�LQ�WKH�ILHOG�RI�,7�DQG�VXPPDUL]HV�VHYHUDO�EDFNJURXQG�SDSHUV��+HUWZLFK��������
:HOFK���������'H�%UX\Q�DQG�$QGHUEHUJ���������+LQWHUEHUJHU�HW�DO�����������7KLV
,QYHQWRU\�RI�5HVHDUFK�GRFXPHQW�ZDV�GLVFXVVHG�DQG�HQGRUVHG�DW�DQ�LQWHUQDWLRQDO
ZRUNVKRS�RQ�,7��KRVWHG�E\�WKH�9ULMH�8QLYHUVLWHLW�,90�RQ�)HEUXDU\���WK��������5HFHQWO\�
D�UHYLVHG�YHUVLRQ�RI�WKH�,QYHQWRU\�RI�5HVHDUFK��9HOOLQJD�HW�DO���������ZDV�ILQLVKHG��,W�KDV
EHHQ�PRGLILHG�DQG�FRPSOHPHQWHG�RQ�WKH�EDVLV�RI�WKH�GLVFXVVLRQV�GXULQJ�WKLV�ZRUNVKRS�

'XULQJ�WKH�,+'3�2SHQ�6FLHQFH�0HHWLQJ�KHOG�DW�,,$6$��������-XQH�������WKH�VHW�XS�RI
WKH�5HVHDUFK�$JHQGD�RQ�,7�ZDV�SUHVHQWHG�DQG�GLVFXVVHG�GXULQJ�D�SOHQDU\�DQG�WZR�VPDOO
JURXS�PHHWLQJV��7KH�0HHWLQJ�SURYLGHG�VXSSRUW�IRU�GHYHORSLQJ�D�5HVHDUFK�$JHQGD�
0RUHRYHU�WKH�VHW�XS�RI�5HJLRQDO�:RUNVKRSV�RQ�,7��WR�EH�RUJDQL]HG�LQ�(DVW�$VLD��6RXWK
$VLD��6RXWK�$PHULFD�DQG�0HVR�$PHULFD��$IULFD��(DVWHUQ�(XURSH��:HVWHUQ�(XURSH�DQG
86$��ZDV�GLVFXVVHG�ZLWK�UHVHDUFKHUV�IURP�WKHVH�UHJLRQV��,W�ZDV�GHFLGHG�WKDW�WKHVH
:RUNVKRSV�ZLOO�EH�RUJDQL]HG�EHIRUH�$SULO�������7KH�DLP�RI�WKH�UHJLRQDO�ZRUNVKRSV�LV�

���7R�GLVFXVV�DQG�FRQVLGHU�WKH�H[LVWLQJ�UHVHDUFK�LQYHQWRU\�DQG�WKH�RYHUDOO�JRDO�RI�WKH
,+'3�UHVHDUFK�DFWLYLWLHV
���7R�GHYHORS�LGHDV��VHW�SULRULWLHV�DQG�PDNH�SURSRVDOV�IRU�D�UHVHDUFK�DJHQGD
RQ�,+'3�,7��ERWK�DW�WKH�JOREDO�OHYHO�DQG�WKH�UHJLRQDO�OHYHO�
���([SORUH�FRQWULEXWLRQV��LQFOXGLQJ�IXQGLQJ�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH
SULRULWL]HG�UHVHDUFK�DFWLYLWLHV�

,Q�6HSWHPEHU������D�5HVHDUFK�3ODQQLQJ�&RPPLWWHH�ZLOO�EH�HVWDEOLVKHG��ZKR�ZLOO�GUDZ�XS
D�5HVHDUFK�$JHQGD��,W�LV�HQYLVDJHG�WKDW�WKLV�&RPPLWWHH�ZLOO�FRQVLVW�H[SHUW�UHSUHVHQWDWLYHV
RI�WKUHH�GLIIHUHQW�ILHOGV��DFFRUGLQJ�WR�WKH�WHQWDWLYH�VHW�XS�RI�WKH�5HVHDUFK�$JHQGD��VHH
7DEOH�����7KH�JRDO�LV�WKDW�WKH�ZRUN�RI�WKH�5HVHDUFK�3ODQQLQJ�&RPPLWWHH�DQG�WKH�UHVXOWV�RI
WKH�5HJLRQDO�:RUNVKRSV�ZLOO�UHVXOW�LQ�D�5HVHDUFK�$JHQGD��WR�EH�ILQDOL]HG�E\�PLG�������,Q
�����D�JOREDO�,+'3�,7�&RQIHUHQFH�ZLOO�EH�RUJDQL]HG�WR�GLVFXVV�WKH�LPSOHPHQWDWLRQ�RI�WKH
5HVHDUFK�$JHQGD�
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%LEOLRJUDSK\

$YHUVL��5���HW�DO����������'HPDQG�'\QDPLFV�ZLWK�6RFLDOO\�(YROYLQJ�3UHIHUHQFHV��,,$6$�,QWHULP�5HSRUW�
/D[HQEXUJ��,,$6$��IRUWKFRPLQJ��

$\UHV��5REHUW�8��DQG�8GR�(��6LPRQLV���������,QGXVWULDO�0HWDEROLVP��5HVWUXFWXULQJ�IRU�VXVWDLQDEOH
GHYHORSPHQW��7RN\R��81�8QLYHUVLW\�3UHVV�

%UXQGWODQG��*�+����������2XU�&RPPRQ�)XWXUH��:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW�
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

'H�%UX\Q��6DQGHU�DQG�6WHIDQ�$QGHUEHUJ���������,QGXVWULDO�7UDQVIRUPDWLRQ���6\VWHP�$QDO\WLFDO
3HUVSHFWLYHV�RQ�WKH�0DFUR�6FDOH��,+'3�,7�QR����$PVWHUGDP��,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV�

'H�%UX\Q��6�0��DQG��-�%��2SVFKRRU���������µ'HYHORSPHQWV�LQ�WKH�WKURXJKSXW�LQFRPH�UHODWLRQVKLS�
WKHRUHWLFDO�DQG�HPSLULFDO�REVHUYDWLRQV¶�LQ��(FRORJLFDO�(FRQRPLFV�������SS���������

'H�%UX\Q��6DQGHU��3LHU�9HOOLQJD�DQG�5RHELMQ�+HLQW]���������,QGXVWULDO�7UDQVIRUPDWLRQ���$Q�,QYHQWRU\
RI�5HVHDUFK���,+'3�,7�QR����$PVWHUGDP��,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV�

'DO\��+�(����������6WHDG\�6WDWH�(FRQRPLFV��6HFRQG�HGLWLRQ�ZLWK�QHZ�HVVD\V��/RQGRQ��(DUWKVFDQ�

(DUO��3HWHU���������µ7KH�&RQVXPHU�LQ�KLV�KHU�6RFLDO�6HWWLQJ��D�6XEMHFWLYLVW�9LHZ¶�LQ��:LVHPDQ��-DFN
�HG���%H\RQG�3RVLWLYH�(FRQRPLFV"��SS���������

(DUO��3HWHU���������/LIHVW\OH�(FRQRPLFV��&RQVXPHU�%HKDYLRU�LQ�D�7XUEXOHQW�:RUOG��1HZ�<RUN��6W�
0DUWLQ¶V�3UHVV�

)RUD\��'RPLQLTXH�DQG�$UQXOI�*U�EOHU���������7HFKQRORJ\�DQG�WKH�(QYLURQPHQW��$Q�2YHUYLHZ��,,$6$
5HVHDUFK�5HSRUW��55�������/D[HQEXUJ��,,$6$��5HSULQWHG�IURP��7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO
&KDQJH�������QU�����SS������

*HUODJK��5H\HU��-RKDQQHV�%ROOHQ�DQG�$UMHQ�*LHOHQ���������,QWHJUDWLQJ�1DWXUDO�DQG�6RFLDO�6FLHQFHV�IRU
*OREDO�&KDQJH��/LQNLQJ�0RGHOV�RI�*OREDO�(QYLURQPHQW�DQG�*OREDO�(FRQRP\��3DSHU�SUHVHQWHG�DW�+'3
7KLUG�6FLHQWLILF�6\PSRVLXP��*HQHYD�������+'3�UHSRUW�QR�����µ*OREDO�&KDQJH��/RFDO�&KDOOHQJH¶�
3URFHHGLQJV��YRO����SS�������

*URHQHZHJHQ��3HWHU��.XUW�)LVFKHU��(GLWK�*��-HQNLQV��DQG�-RKDQ�6FKRW���������7KH�*UHHQLQJ�RI�,QGXVWU\
5HVRXUFHV�*XLGH�DQG�%LEOLRJUDSK\��:DVKLQJWRQ�'�&���,VODQG�3UHVV�

.LUPDQ��$ODQ��������¶7KH�LQWULQVLF�OLPLWV�RI�PRGHUQ�HFRQRPLF�WKHRU\��WKH�HPSHURU�KDV�QR�FORWKHV¶�LQ�
7KH�(FRQRPLF�MRXUQDO������SS���������

+HUWZLFK��(GJDU�*����������,QGXVWULDO�7UDQVIRUPDWLRQ���(FR�(IILFLHQF\�DQG�LWV�5ROH�LQ�,QGXVWULDO
7UDQVIRUPDWLRQ��,+'3�,7�QR����$PVWHUGDP��,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV�

+LOGHQEUDQG��:HUQHU���������0DUNHW�'HPDQG��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

+LQWHUEHUJHU��)ULW]��1HVH�<DYX]�DQG�$OGR�)HPLD���������,QGXVWULDO�7UDQVIRUPDWLRQ���6RPH�7KRXJKWV
RQ�6XVWDLQDEOH�&RQVXPSWLRQ��,+'3�,7�QR���$PVWHUGDP��,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV�

,,$6$���������$JHQGD�IRU�WKH�7KLUG�'HFDGH��,,$6$�LQ�WKH�����V��/D[HQEXUJ�,,$6$�

,+'3���������8SGDWH��1HZVOHWWHU�RI�,+'3��1U�������

0HDGRZV��'��HW�DO���������7KH�OLPLWV�WR�JURZWK��D�UHSRUW�IRU�WKH�&OXE�RI�5RPH¶V�SURMHFW�RQ�WKH
SUHGLFDPHQW�RI�PDQNLQG��/RQGRQ��(DUWK�,VODQG�
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1DWLRQDO�5HVHDUFK�&RXQFLO���������*OREDO�(QYLURQPHQWDO�&KDQJH��8QGHUVWDQGLQJ�WKH�+XPDQ
'LPHQVLRQV��6WHUQ��3DXO�&���2UDQ�5��<RXQJ�DQG�'DQLHO�'UXFNPDQ��HGV���&RPPLWWHH�RQ�WKH�+XPDQ
'LPHQVLRQV�RI�*OREDO�&KDQJH��:DVKLQJWRQ�'�&���1DWLRQDO�$FDGHP\�3UHVV�

1DWLRQDO�5HVHDUFK�&RXQFLO���������(QYLURQPHQWDOO\�6LJQLILFDQW�&RQVXPSWLRQ��5HVHDUFK�'LUHFWLRQV�
6WHUQ��3DXO�&���7KRPDV�'LHW]��9HUQRQ�:��5XWWDQ��5REHUW�+��6RFRORZ�DQG�-DPHV�/��6ZHHQH\��HGV��
&RPPLWWHH�RQ�WKH�+XPDQ�'LPHQVLRQV�RI�*OREDO�&KDQJH��&RPPLVVLRQ�RQ�%HKDYLRUDO�DQG�6RFLDO
6FLHQFHV�DQG�(GXFDWLRQ��:DVKLQJWRQ�'�&���1DWLRQDO�$FDGHP\�3UHVV�

1HOVRQ��5LFKDUG�5�����������5HFHQW�(YROXWLRQDU\�7KHRUL]LQJ�$ERXW�(FRQRPLF�&KDQJH��,,$6$�5HVHDUFK
5HSRUW��55�������/D[HQEXUJ�,,$6$��5HSULQWHG�IURP��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH��;;;,,,���0DUFK
�������SS��������
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