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7KH� LPSDFW� RI� HQYLURQPHQW� RQ� 6PDOO� DQG� 0HGLXP� PDQXIDFWXULQJ

FRQFHUQV�LV�VLJQLILFDQW��$Q�HQWHUSULVH�ZKLFK�LV�DFFRXQWDEOH�WRZDUGV�HQYLURQPHQW�FDQ�EH

GHILQHG�DV��RQH�ZKLFK�VHHNV� WR� OLPLW�RU�SUHYHQW�GDPDJH�WR��RU� WR�FRQVFLRXVO\� LPSURYH�

WKH� H[LVWLQJ� QDWXUDO� HQYLURQPHQW��� 7KH� HQYLURQPHQW� SUHWHQGV� WR� EH� RQH� RI� WKH� PRVW

HVVHQWLDO� DPRQJ� WKH� WKUHH� SLOODUV� �HFRQRP\�� VRFLHW\� DQG� HQYLURQPHQW�� RI� 6XVWDLQDEOH

'HYHORSPHQW� VXSSRUWLQJ� WKH� 
EXVLQHVV� FRQWULEXWLRQ
� DQG� PDNLQJ� LW� D� VXLWDEOH� LVVXH� LQ

RUGHU� WR� LQYHVWLJDWH� ZKHWKHU� VPDOO� DQG� PHGLXP� HQWHUSULVHV� ZLOO� DFFHSW� LQWHQWLRQDO

SUDFWLFHV�DFFRUGLQJ�WR�WKH�EXVLQHVV�FDVH�DUJXPHQW��7KH�HQYLURQPHQW�SHUVSHFWLYH�LV�PRUH

IRFXVHG� RQ� WKH� VDIHW\� RI� HQYLURQPHQW� E\� WKH� HQWUHSUHQHXUV� IRU� WKHLU� VXVWDLQDELOLW\

FRQFHUQ��7KH� FXUUHQW� SDSHU� REVHUYHG� DERXW� WKH� DVSHFWV� RI� 
HQYLURQPHQW� IDFWRUV
�ZKLFK

LQFOLQHG� RQ� WKH� GHYHORSPHQW� RI� 
VXVWDLQDEOH� HQWUHSUHQHXUVKLS
�� 7RWDO� ���� 6PDOO� DQG

0HGLXP� HQWHUSULVHV�ZHUH� LQYHVWLJDWHG� LQ� WKH� VHOHFWHG� GLVWULFWV� RI�8WWDUDNKDQG� �RQH� RI

WKH� VWDWHV� LQ� ,QGLD��� 7KH� VWXG\� FRQFOXGHG� WKDW� HQYLURQPHQWDO� DWWULEXWHV� 
3ROOXWLRQ
� DQG


5HF\FOH
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VXVWDLQDEOH�HQWUHSUHQHXUVKLS�� ,W�ZDV�DOVR� IRXQG� WKDW� WKH� WZR�DWWULEXWHV�RI� 
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IDFWRUV
��3ROOXWLRQ�DQG�&OLPDWLF�&RQGLWLRQV�KDYH�D�IDYRXUDEOH�LPSDFW�RQ�WKH�GHYHORSPHQW

RI�VXVWDLQDEOH�HQWUHSUHQHXUVKLS�ZKLOH�
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�KDV�XQIDYRXUDEOH�LPSDFW�RQ�VXVWDLQDEOH

HQWUHSUHQHXUVKLS�
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(QWUHSUHQHXUVKLS�� 6XVWDLQDEOH� (QWUHSUHQHXUVKLS�� (QYLURQPHQW�� 6PDOO� DQG

0HGLXP� (QWHUSULVHV
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7KH�LPSDFW�RI�HQYLURQPHQW�RQ�PDQXIDFWXULQJ�FRQFHUQV�VLJQLILFDQWO\�RZHG

WR�WKH�HPSOR\PHQW�DFWLYLWLHV�DQG�SURFHVV�RI� WUDQVIRUPLQJ�WKH�UHVRXUFHV�LQWR�ILQDO�

ILQLVKHG� SURGXFWV� �:LOOLDPVRQ� HW� DO��� ������� �$OGULFK� 	� :LHGHQPD\HU�� �����

IUHTXHQWO\� REVHUYHG� WKDW� WKH� FRQFHSW� 
HQWUHSUHQHXUVKLS
� LV� D� UHDFWLRQ� WR� WKH

FLUFXPVWDQFHV� RI� HQYLURQPHQW� WKDW�PLJKW� REVWUXFW� RU� VXVWDLQ� VXFFHVV� RI� EXVLQHVV

ILUPV�WKURXJK�LWV�FOLPDWLF�QDWXUH�WKH\�DVFHUWDLQ��$FFRUGLQJ�WR��0XUSK\�HW�DO���������

WKH� FRQFHSWLRQ� FDQ� EH� H[SODLQHG� ZHOO� DV� �WKH� SUDFWLFH� RI� UHVSRQGLQJ� WR

HQYLURQPHQWDO� LVVXHV� LQ� D� VRFLDOO\� UHVSRQVLEOH� PDQQHU��� RQ� WKH� RWKHU� KDQG�

�/RQJQHFNHU�HW�DO���������GHILQHG� WKDW��LW� LV� WKH�HIIRUW� WR�SURWHFW�DQG�SUHVHUYH� WKH

HQYLURQPHQW����6FKDOWHJJHU�	�:DJQHU��������GHILQHG�
6XVWDLQDEOH�(QWUHSUHQHXUVKLS


�6(�� DV� �DQ� LQQRYDWLYH�� PDUNHW�RULHQWHG� DQG� SHUVRQDOLW\�GULYHQ� IRUP� RI� YDOXH

FUHDWLRQ� E\� HQYLURQPHQWDOO\� RU� VRFLDOO\� EHQHILFLDO� LQQRYDWLRQV� DQG� SURGXFWV

H[FHHGLQJ�WKH�VWDUW�XS�SKDVH�RI�D�FRPSDQ\���$FFRUGLQJ�WR��(NSH�HW�DO����������WKH

IDFWRUV�RI�HQYLURQPHQW�SUHVHQW�PDQ\�FKDOOHQJHV� LQ�IURQW�RI�EXVLQHVV�UHDVRQ�EHLQJ

WKHVH� IDFWRUV� DUH� QRW� XQGHU� WKH� FRQWURO� RI� WKH� HQWUHSUHQHXUV�� 6XFK� NLQG� RI

HQYLURQPHQWDO� OLPLWDWLRQV�DUH�XQSUHGLFWDEOH� LQFOXGHV�SURILWDEOH��PRQHWDU\�� ODZIXO�

H[WHUQDO� DQG� DWWULEXWHV� UHODWHG� WR� VRFLHW\� DQG� FXOWXUH�� �.UDOM�� ������)DFLQJ�RI� WKH

FKDOOHQJH� UHJDUGLQJ� ZHDWKHU� WUDQVIRUP� ZLWKLQ� WKH� SHUVSHFWLYH� ZLWK� UHJDUG� LQ

DIIHFWLQJ� FXOWXUH� HQURXWH� IRU� HFRORJLFDO�� SURILWDEOH� DQG� VRFLHWDO� REMHFWLYHV� RI

VXVWDLQDELOLW\�QHHGV�IXQGDPHQWDO�LPSURYHPHQW�RI�WHFKQLFDO�DORQJ�ZLWK�SURJUHVVLRQ

ZLOO� IXUWKHU� DVVHPEOH� SHUVRQDO� DQG� VRFLDO� GHVLUHV� DW� VDWLVIDFWRU\� RYHUKHDGV� DORQJ

ZLWK�VLJQLILFDQWO\�FRPSDFW�HQYLURQPHQWDO�LPSDFWV���(NSH�HW�DO����������7KH�DWWULEXWHV

KDYH� DQ� HVVHQWLDO� SRVLWLRQ� LQ� WKH� SURFHVV� RI� HQWUHSUHQHXUVKLS� EHFDXVH� LQ� VSLWH� RI

WKH� SRVVHVVLRQ� RI� WKH� QHFHVVDU\� LQGLYLGXDO� HQWUHSUHQHXULDO� WUDLWV� RU� TXDOLWLHV� OLNH

HGXFDWLRQ�� FRUUHFW� DWWLWXGH� WRZDUGV� KD]DUGV�� HQWKXVLDVP�� SRZHU� DV� ZHOO� DV

NQRZOHGJH�DERXW�WKH�ZRUN��WKH�DWPRVSKHUH�FDQ�REVWUXFW�IHPDOH�HQWUHSUHQHXUV�IURP

GHYHORSLQJ�FRPPHUFLDO�SURVSHFWV���9LMIYLQNHO�HW�DO���������7KH�HQYLURQPHQWDO�IDFHWV

RI� VXVWDLQDELOLW\� DUH� FRPSDUDWLYHO\� VLPSOH� DQG� XQFRPSOLFDWHG�� 7KH� WKUHH� 3V

DSSURDFK� L�H��� 3HRSOH�� 3ODQHW� DQG� 3URILW�� WUDQVDFWV� ZLWK� WKH� GHJUHH� DW� ZKLFK� WKH

VXUURXQGLQJ�LV�FDSDEOH�WR�PDLQWDLQ�DQG�VXVWDLQ�LWVHOI��7KH�DVVRFLDWLRQ�DPRQJ�WKUHH

3V� FDQ� EH� IDYRXUDEOH� RU� XQIDYRXUDEOH�� �7LOOH\�� ������� LQ� KLV� VWXG\�� VWDWHG� WKDW� �LI

VPDOO� EXVLQHVV� HQWHUSULVHV� GR�QRW� LQWHJUDWH� WKH�SULQFLSDOV� RI� HQYLURQPHQW� LQ� WKHLU

RZQ� RUJDQL]DWLRQ
V� HWKLFDO� VWUXFWXUH�� WKH� UHVXOW� ZLOO� EH� WKDW� WKH� ILUPV� EHFRPH

GLVVLPLODU�DQG�ZLOO�KDYH�QR�FRQWDFW�ZLWK�WKH�JHQHUDO�SXEOLF���7KH�LQIOXHQFH�RI�VPDOO

DQG�PHGLXP�HQWHUSULVHV�RQ�WKH�DWPRVSKHUH�DORQJ�ZLWK�WKH�ZD\�LQ�ZKLFK�WKH\�PLJKW

EH� DEOH� WR� FRQWULEXWH� WRZDUGV� VXVWDLQDEOH� GHYHORSPHQW� LQ� FRPLQJ� SHULRG� RI� WLPH
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QHFHVVLWDWH� WR� EH� REVHUYHG� �6SHQFH� HW� DO��� ������� *HQHUDOO\�� VPDOO� DQG� PHGLXP

HQWHUSULVHV�DUH�PXFK�OHVV�SRVVLEO\�WR�JR�RQ�ERDUG�RQ�
HQYLURQPHQWDO�LPSURYHPHQW

SURJUDPPHV
� DV� FRPSDUHG� WR� ODUJH� ILUPV�� KDYH� DFFHSWHG� D� SULQWHG� 
HQYLURQPHQWDO

SODQV� DQG� VWUDWHJLHV
� LQ� RUGHU� WR�PDNH� XVH� RI� RIILFLDO� HQYLURQPHQWDO�PDQDJHPHQW

VWDQGDUG� DQG� WR� FDUU\� RXW� DQ� HQYLURQPHQWDO� DXGLW�

5(9,(:�2)�/,7(5$785(

$FFRUGLQJ� WR� WKH� VWXG\� FRQGXFWHG� E\� �6KDK�� ������� WKH� LQFRUSRUDWLRQ� RI

GRLQJ�EXVLQHVV�DORQJ�ZLWK�FRQVLGHULQJ�HQYLURQPHQWDO� LVVXHV�KDV�FRPH�IRUZDUG�DV

DQ� HVVHQWLDO� VXEMHFW� LQ� PRYLQJ� RQ� WKH� ZD\� WR� WKH� SHULRG� RI� VXVWDLQDEOH

GHYHORSPHQW��0DQ\�SUDFWLFDO�VWXGLHV��.LUFKRII��������5H\QROGV��������5H\QROGV�	

:KLWH��������KDYH�LQWHUSUHWHG�WKDW�WKH�IDFWRUV�RI�HQYLURQPHQW�H[WHQVLYHO\�DIIHFW�WKH

SURFHVV�RI�HQWUHSUHQHXUVKLS�DQG�ZKLFK�OHDGV�WR�GLVVLPLODULW\�LQ�WKH�IRUPDWLRQ�RI�QHZ

EXVLQHVV�� LWV� VXVWDLQDELOLW\� DQG� H[SDQVLRQ� LQ� WKURXJKRXW� WKH� ZRUOG�� �6KDK�� �����

DOVR�IRXQG�WKDW�WKH�PDMRU�UROH�RI�JRYHUQPHQW�UHJXODWRU\�DJHQFLHV�LV�WR�KHOS�LQ�WKH

IRUPDWLRQ�RI�HQWHUSULVHV�ZKR�WDNH�UHVSRQVLELOLW\�LQ�WKH�FUHDWLRQ�RI�DQ�HQYLURQPHQW�

�3RUWHU�	�/LQGH�������� DUJXHG� WKDW� WKHUH�PXVW� DQ�DSSURSULDWO\�IUDPHG� OHJLVODWLRQ

ZKR� VLJQLILFDQWO\� XUJHV� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� HQYLURQPHQW� DQG� OHDGV

WRZDUGV�PRGHUQL]DWLRQ�

$FFRUGLQJ� WR� �6DODPDQ�	�$QKHLHU�� ������� WKH� DFWLRQV� SHUIRUPHG� LQ� WKH

HQYLURQPHQW�VXE�VHFWLRQV�DUH�3ROOXWLRQ�FRQWURO�DQG�PRGHUDWLRQ��&RQVHUYDWLRQ�DQG

SURWHFWLRQ�RI�QDWXUDO� UHVRXUFHV��%HDXWLILFDWLRQ�RI� HQYLURQPHQW� DQG�PDLQWDLQ�RSHQ

DUHD�VSDFH��)OH[LEOH�DQG�YHUVDWLOH�HQYLURQPHQWDO�RUJDQL]DWLRQV�DQG�ODVWO\��SURYLGLQJ

DVVLVWDQFH�DQG�IDFLOLWLHV�WR�RUJDQL]DWLRQV��DX[LOLDULHV��FRXQFLOV��VHWWLQJ�RI�VWDQGDUGV

DQG� JRYHUQDQFH� RUJDQL]DWLRQV�� �$QVDUL� HW� DO��� ������ KDV� GLVFXVVHG� DERXW


VXVWDLQDEOH�HQWUHSUHQHXUVKLS
� LQ�UXUDO�DUHDV�DQG�H[DPLQHG�WKDW� WKH�HQYLURQPHQW� LV

HQFLUFOLQJ�ZLWK� IDFWRUV� OLNH� LQIUDVWUXFWXUH�� FXOWXUDO�� HFRQRPLF�� VRFLDO� DQG�SROLWLFDO

HQYLURQPHQWV���%HUJVHW�	�)LFKWHU���������WKH\�FRQFHSWXDOO\�IRFXVVHG�RQ�JUHHQ�VWDUW�

XSV�DQG�H[SODLQHG�WKDW�WKH�LPSDFW�RI�EXVLQHVV�DFWLYLWLHV�PXVW�EH�IDYRXUDEOH�RQ�WKH

HQYLURQPHQW� DQG� LW� FRQWULEXWHG� WRZDUGV� WKH� HQYLURQPHQWDO� REMHFWLYHV� RI� D�*UHHQ

HFRQRP\�� +HQFH�� LW� LV� GHILQHG� DV� �JUHHQ��� �6WHYHQVRQ� 	� -DULOOR�� ������ :KHQ

DYDLODEOH� UHVRXUFHV�DUH�SHUFHLYHG� WKHQ�HPHUJLQJ�HQWUHSUHQHXUV�DUH� OHVV�FRQFHUQHG

DERXW�WKH�OLPLWDWLRQV�RI�UHVRXUFHV�DQG�WKHUHIRUH��WKH\�DSSURSULDWHO\�LQYROYHG�LQ�WKH

FUHDWLRQ� RI� DFWLYLWLHV�� LQ� VSLWH� RI� WKH� UHVRXUFHV� WKDW� WKH\� SUHVHQWO\� RUJDQL]H�� 7KH

SURJUHVV�LQ�VXVWDLQDEOH�HQWUHSUHQHXUVKLS�OHDGV�WR�WUDQVIRUPLQJ�WKH�PDQQHU�LQ�HDFK

LQGLYLGXDO
V�DOOHJHG�DFWLRQV�LQ�HQWHUSULVHV�DQG�LWV�LQIOXHQFH�RQ�HQYLURQPHQWDO�LVVXHV

�*UDKDP���������7KH�FKDOOHQJH�RI�DQ�RUJDQL]DWLRQ�UHJDUGLQJ�HQWUHSUHQHXUVKLS�LV�WR

HQKDQFH�DQG�LQFRUSRUDWH�WKH�SHUIRUPDQFH�RI�HQYLURQPHQW�ZLWK�WKH�HFRQRPLF�UHDVRQ

7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��



RI� EXVLQHVV� RU� WR� LQFUHDVH� WKH� TXDQWLW\� RI� JUHHQ� SURGXFWLRQ� �+RFNHUWV� 	

:XVWHQKDJHQ��������

$FFRUGLQJ�WR�81'6'���������VXVWDLQDEOH�GHYHORSPHQW�HTXLOLEULXP�IRU�WKH

VHFXULW\�RI�RUJDQLF� DWPRVSKHUH� DORQJ�ZLWK� WKH�DFKLHYHPHQW�RI� LQGLYLGXDO�GHVLUHV�

FRQVHTXHQWO\� WKH�GHVLUHV�PLJKW�EH�DFKLHYHG�QRW�RQO\�DW�SUHVHQW�SHULRG�EXW�DOVR� LQ

WKH�IXWXUH�FRXUVH�RI�DFWLRQ���6FKDSHU��������LQ�KLV�VWXG\�FRQFOXGHG�WKDW�DW�WKH�WLPH

RI� DFFHSWDQFH� RI� �JUHHQHU��� WKH� HQWUHSUHQHXUV� DQG� VPDOO� EXVLQHVV� RUJDQL]DWLRQV

KDYH�WR�IDFH�ELJ�FKDOOHQJHV�UHJDUGLQJ�HQYLURQPHQWDO�VXVWDLQDELOLW\�DQG�LW�ZLOO�DOVR

HQGRZ�ZLWK�VFRSH� IRU� LQYHVWLJDWRUV�DV�ZHOO�DV�VWXGHQWV�ZKR�ZRUN� LQ� WKH�GLIIHUHQW

DUHDV�RI�UHVHDUFK��7KH�SXUH�DWPRVSKHUH�LV�D�IRXQGDWLRQ�RI�SRVVHVVLRQV�DQG�VHUYLFHV

IRU� WKH� XWLOLW\� RI� OLIH� ZKLFK� KHOSV� LQ� VXVWDLQLQJ� KXPDQLW\� �'DLO\�� ������ DQG

QRXULVKLQJ� DQG� VXVWDLQLQJ� WKH� HQYLURQPHQW� LQ� D� QDWXUDO�PDQQHU� LV� YHU\� FUXFLDO� LQ

WKH� WKHRU\� RI� VXVWDLQDEOH� GHYHORSPHQW� �*RRGODQG�� ������� 7RGD\
V� PDUNHW

FRQWLQXRXVO\� IRFXVVHG� RQ� 
JUHHQHU
� DQG� 
RUJDQLF
� JRRGV� EHFDXVH� LW� LV� QRW� RQO\

DGYDQWDJHRXV�WR�WKH�DWPRVSKHUH�EXW�LW�FDQ�DOVR�DYDLO�HQYLURQPHQW�RSWLRQV�IRU�VPDOO

DQG�PHGLXP�HQWUHSUHQHXUV�DV��.UXJHU��������FRQWH[W�DORQJ�ZLWK�WKH�DPDOJDPDWLRQ

RI�VXVWDLQDEOH�DV�ZHOO�DV�VXVWDLQDEOH�HQWUHSUHQHXUVKLS�� �'HDQ�	�0FPXOOHQ�������

KDV� GHVFULEHG� WKH� VLJQLILFDQFH� RI� 
HQWUHSUHQHXUVKLS
� LQ� VROYLQJ� WKH� FULVLV� WKDW� FDQ

DULVH� IURP� DQ� HQYLURQPHQW� RI� WKH� VRFLR�HFRQRPLF� IUDPHZRUN� DW� D� JOREDO� OHYHO�

�&RKHQ� 	� :LQQ�� ������ DUJXHG� WKDW� HQWUHSUHQHXUV� ZKR� DUH� VXVWDLQDEOH� FDQ

SURVSHFWLYHO\� GLUHFW� DQG� DFKLHYH� QHZ� LQGXVWULDO� UHYROW�� ZKLFK� LQ� WXUQ� UHSHDO� WKH

KDUPIXO�HIIHFWV�RI� WKH�HQYLURQPHQW�

2%-(&7,9(6�2)�7+(�678'<

7KH� EURDG� REMHFWLYHV� RI� WKH� VWXG\� DUH� �

�� 7R� VWXG\� WKH� UHODWLRQVKLS� EHWZHHQ� 
HQYLURQPHQW� IDFWRUV
� DQG


6XVWDLQDEOH�(QWUHSUHQHXUVKLS
�RI�60(V� LQ�8WWDUDNKDQG�� ,QGLD�

�� 7R� DQDO\]H� WKH� LPSDFW� RI� 
HQYLURQPHQW� IDFWRUV
� RQ� 
6XVWDLQDEOH

(QWUHSUHQHXUVKLS
�RI�60(V�LQ�8WWDUDNKDQG��,QGLD�

+<327+(6,6�'(9(/230(17�$1'�5(6($5&+�02'(/

�� 
3ROOXWLRQ
�KDV�D�SRVLWLYH�LPSDFW�RQ�WKH�GHYHORSPHQW�RI�
6XVWDLQDEOH

(QWUHSUHQHXUVKLS
�

�� 
&OLPDWLF� &RQGLWLRQ
� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� GHYHORSPHQW� RI


6XVWDLQDEOH�(QWUHSUHQHXUVKLS
�

�� 
5HF\FOH
� KDV� D� SRVLWLYH� LPSDFW� WKH� GHYHORSPHQW� RI� 
6XVWDLQDEOH

(QWUHSUHQHXUVKLS
�
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7KH� UHVHDUFK� GHVLJQ� XVHG� LQ� WKH� VWXG\�ZDV� GHVFULSWLYH�� ,W� LV� FDUULHG� RXW

LQ� GHVFULELQJ� WKH� YDULRXV� IDFWRUV� LQIOXHQFLQJ� WKH� VXVWDLQDELOLW\� RI� HQWUHSUHQHXUV�

7KH�LPSDFW�RI�
HQYLURQPHQW�IDFWRUV
�RQ�
VXVWDLQDEOH�HQWUHSUHQHXUVKLS
�ZDV�LGHQWLILHG

WKURXJK� WKH� UHVHDUFK� XQGHUWDNHQ� RQ� YDULRXV� HQWUHSUHQHXUV� RI� 6PDOO� DQG�0HGLXP

6FDOH�,QGXVWULHV� LQ� WKH�6WDWH�RI�8WWDUDNKDQG��RQH�RI� WKH�6WDWHV� LQ�,QGLD���7R�PDNH

WKH� VWXG\� IHDVLEOH� DQG� VSHFLILF�� LW� FRYHUV� 6PDOO� DQG� 0HGLXP� HQWUHSUHQHXUV

FRQFHQWUDWLQJ�RQ�WKH�PDQXIDFWXUH�RI�)RRG�3URGXFWV�	�%HYHUDJHV��7H[WLOHV��:HDULQJ

DQG�$SSDUHOV��&KHPLFDO�3URGXFWV�DQG�5XEEHU�	�3ODVWLF�3URGXFWV�� ,Q� WKLV�VWXG\��D

VDPSOH�RI�����HQWUHSUHQHXUV�IURP�VHOHFWHG�GLVWULFWV�RI�8WWDUDNKDQG��,QGLD��KDV�EHHQ

VHOHFWHG�RQ� WKH�EDVLV� RI� WKH� SRSXODWLRQ�SURSRUWLRQ��&OXVWHU� VDPSOLQJ�ZDV�XVHG� WR

VWUDWLI\� WKH� VDPSOH�� 7KH� TXHVWLRQQDLUH� ZDV� GHVLJQHG� VSHFLILFDOO\� WR� ILOO� WKHLU

UHVSRQVHV�RQ�D�)LYH�3RLQW�6FDOH��RQH� �VWURQJO\�GLVDJUHH�WR�ILYH� �VWURQJO\�DJUHH��

$IWHU�WKH�FROOHFWLRQ�RI�GDWD��WKH�5HOLDELOLW\�$QDO\VLV�ZDV�XVHG�WR�FKHFN�WKH�UHOLDELOLW\

RI�WKH�GDWD�IROORZHG�E\�([SORUDWRU\�)DFWRU�$QDO\VLV��()$��WR�H[WUDFW�IDFWRUV�RI�WKH

HQYLURQPHQW��&RUUHODWLRQ�$QDO\VLV�DQG�0XOWLSOH�5HJUHVVLRQ�$QDO\VLV�ZHUH�XVHG�WR

VWXG\�WKH�UHODWLRQVKLSV�DPRQJ�YDULDEOHV�DQG�WR�DQDO\]H�WKH�LPSDFW�RI�HQYLURQPHQWDO

IDFWRUV� RQ� VXVWDLQDEOH� HQWUHSUHQHXUVKLS�

5HOLDELOLW\�$QDO\VLV

7KH�UHOLDELOLW\�RI�WKH�GDWD�ZDV�SHUIRUPHG�WR�WHVW�WKH�UHOLDELOLW\�RI�WKH�VFDOH

DQG� FRQVLVWHQF\� RI� H[WUDFWHG� IDFWRUV� WKURXJK� 5HOLDELOLW\� $QDO\VLV�� 7R� IXOILO� WKLV

SXUSRVH�� 
&URQEDFK
V�$OSKD�&RHIILFLHQW
�ZDV�HVWLPDWHG�

7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����

3ROOXWLRQ

&OLPDWLF�&RQGLWLRQ

5HF\FOH

+��

+��

+��

6XVWDLQDEOH

(QWUHSUHQHXUVKLS

7DEOH� �

5HOLDELOLW\� 6WDWLVWLFV

&URQEDFK
V�$OSKD 1R�� RI� ,WHPV

���� ��

7DEOH���GHSLFWHG�WKDW�IRU�WKH�YDULDEOH�
(QYLURQPHQW�)DFWRU
��WKH�
&URQEDFK
V

)LJXUH� �� ��5HVHDUFK�0RGHO

��



$OSKD�&RHIILFLHQW
� LV�������IRU����QXPEHU�RI�TXHVWLRQV��ZKLFK�IRXQG�UHOLDEOH�DQG

DFFHSWDEOH�DV�DQ� LQGLFDWRU� VHW� IRU� VFDOH� UHOLDELOLW\�

.02�DQG�%DUOHWW
V�7HVW

7KH�.DLVHU�0H\HU�2ONLQ�DQG�%DUOHWW
V�7HVW�PHDVXUH�RI�VDPSOLQJ�DGHTXDF\

ZDV�SHUIRUPHG�LQ�RUGHU�WR�FKHFN�WKH�FRUUHFWQHVV�DERXW�)DFWRU�$QDO\VLV��'DWDVHW�LV

VDLG�WR�EH�SURSHU�IRU�IDFWRU�DQDO\VLV�LI�.02�0HDVXUH�RI�6DPSOLQJ�$GHTXDF\�YDOXH

LV�����RU� DERYH�	�7KH�%DUWOHWW
V�7HVW�RI�6SKHULFLW\�YDOXH� VKRXOG�EH� VLJQLILFDQW� DW

ILYH�SHUFHQW� OHYHO�RI�VLJQLILFDQFH��L�H�� WKH�6LJ��YDOXH�VKRXOG�EH�����RU�VPDOOHU��

7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����

7DEOH� �

.02� DQG� %DUWOHWW
V� 7HVW

.DLVHU�0H\HU�2ONLQ�0HDVXUH� RI� 6DPSOLQJ�$GHTXDF\ ����

%DUWOHWW
V� 7HVW� RI� 6SKHULFLW\ $SSUR[�� &KL�6TXDUH ��������

GI ��

6LJ� ����

)URP� 7DEOH� ��� LW� FDQ� EH� VKRZQ� WKDW� WKH� .DLVHU�0H\HU�2ONLQ� 0HDVXUH

RI�6DPSOLQJ�$GHTXDF\��.02��YDOXH�LV� �����UHSUHVHQWLQJ�WKDW�VDPSOH�LV�DGHTXDWH

DQG� FDQ� FRQWLQXH� ZLWK� WKH� IDFWRU� DQDO\VLV�� 7KH� %DUWOHWW
V� 7HVW� RI� 6SKHULFLW\� LV

VLJQLILFDQW�� ������� �����������S� �������S���������DQG�LW�LV�LQGLFDWLQJ�WKDW�WKH�PDWUL[

IRXQG� IRU� FRUUHODWLRQ� LV� QRW� LGHQWLFDO� DQG� KHQFH�� IDFWRU� DQDO\VLV� LV� VXLWDEOH� DQG

DSSOLFDEOH�

5HVXOW�RI�)DFWRU�$QDO\VLV

7KH�7RWDO�9DULDQFH�H[SODLQHG�LQ�WKH�VWXG\�GHVFULEHG�WKDW� WKHUH�ZHUH�WRWDO

��� IDFWRUV�� 7KUHH� ���� IDFWRUV� ZHUH� H[WUDFWHG� RXW� RI� ��� 
(QYLURQPHQW� )DFWRUV


DWWULEXWHV�DQG�KDYH�FXPXODWLYH�SHUFHQWDJH�XS�WR���������RI�WKH�WRWDO�YDULDQFH��7KLV

UHIOHFWV� WKDW� ��� 
(QYLURQPHQW� )DFWRUV
� DWWULEXWHV� DUH� FXVWRPL]HG� LQWR� WKUHH

XQGHUO\LQJ�IDFWRUV�KDYLQJ�(LJHQ�YDOXHV��������������DQG��������ZKLFK�LV�JUHDWHU�WKDQ

RQH�

5RWDWHG�&RPSRQHQW�0DWUL[

5RWDWHG�FRPSRQHQW�PDWUL[� WDEOH� UHSUHVHQWV� WKH� VWUHQJWK�RI� D� UHODWLRQVKLS

EHWZHHQ� WKH� LWHP� DQG� IDFWRU� DQG� LV� GHWHUPLQHG� E\� LGHQWLI\LQJ� WKH� KLJKHVW� IDFWRU

ORDGLQJ�LQ�RQH�IDFWRU��*HQHUDOO\��IDFWRU�ORDGLQJ�KLJKHU�WKDQ�����LV�DFFHSWDEOH��+DLU

HW�DO��� ������ DQG� IRU� WKLV�SXUSRVH� URWDWHG�FRPSRQHQW�PDWUL[�ZDV�GRQH�

��



)DFWRU�$QDO\VLV�0RGHO

=��L� � O����)��L��� O����)��L��� ��L

ͻ ��ͻ �ͻ ͻ

ͻ ��ͻ �ͻ ͻ

=���L� � O�����)��L��� O�����)��L��� ���L

2U�� LQ�PRUH�FRQFLVHO\�� LW�FDQ�EH�ZULWWHQ�DV� �

=D�L� � � � OD�S�)S�L��� D�L

3

)DFWRU�$QDO\VLV�5HVXOWV

7DEOH���GHSLFWV�WKH�RXWSXW�RI�IDFWRU�DQDO\VLV�E\�URWDWHG�FRPSRQHQW�PDWUL[

DQG� RQO\� WKRVH� YDULDEOHV� DUH� WDNHQ� LQWR� FRQVLGHUDWLRQ� ZKLFK� KDYH� IDFWRU� ORDGLQJ

JUHDWHU�WKDQ�����

$1$/<6,6�$1'�,17(535(7$7,21

7KH� GHVFULSWLYH� DQDO\VLV� VXPPDUL]HV� WKH� GHPRJUDSKLF� SURILOH� RI

UHVSRQGHQWV��2XW�RI�����HQWUHSUHQHXUV�RI�60(V��PRVW�RI�WKHP�ZHUH�RZQHG�E\�WKH

PDOH� UHVSRQGHQWV� �)� ������ ��������)RRG�	�%HYHUDJHV� VHFWRU� �)� ������ ������

GRPLQDWHG� WKH� 60(V�� IROORZHG� E\�:HDULQJ� 	�$SSDUHOV� �)�  ����� �������� WKHQ

7H[WLOHV��)� �����������ZKLOH�&KHPLFDO�3URGXFWV�	�5XEEHU�	�3ODVWLF�PDGH�XS�DERXW

���RI�WRWDO�����60(V��,Q�WHUPV�RI�WKH�IRUP�RI�EXVLQHVV��KDOI�RI�WKHP��)� ������������

ZHUH� WKH� VROH�SURSULHWRUVKLS������ ILUPV� ��������ZHUH� LQ�FRUSRUDWLRQV�DQG� UHVW���

ILUPV�ZHUH�LQ�SDUWQHUVKLS�

7KH�$YHUDJH�0HDQ�9DOXH��0���6WDQGDUG�'HYLDWLRQ��6'��DQG�.DUO�3HDUVRQ

&RUUHODWLRQ� &RHIILFLHQWV� �U�� RI� WKH� GHSHQGHQW� DQG� LQGHSHQGHQW� YDULDEOHV� ZHUH

REWDLQHG�LQ�7DEOH����,W�LQVWLWXWHG�WKDW�
3ROOXWLRQ
�REWDLQHG�WKH�PD[LPXP�PHDQ�YDOXH

�; � �������� � ��������� SUHFHGHG�E\� 
5HF\FOH
�ZLWK�; � �������� � �������DQG


&OLPDWLF�&RQGLWLRQV
�DWWDLQHG�WKH�OHDVW�PHDQ�YDOXH��; � �������� � ���������,W�DOVR

IRXQG� WKDW� WKH� DYHUDJH� PHDQ� YDOXH� RI� GHSHQGHQW� YDULDEOH� RI� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS��6(��ZDV��; � �������� � ��������

7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��



7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����

7DEOH� �

)DFWRU�$QDO\VLV� 5HVXOW� E\� 5RWDWHG� &RPSRQHQW� 0DWUL[

)DFWRU (OHPHQWV� RI� (QYLURQPHQW� )DFWRUV )DFWRUV

1DPH )� )� )�

3ROOXWLRQ )LUP�PXVW� FRQVLGHU� SROOXWLRQ� JHQHUDWLQJ� IDFWRUV ����

ZKLOH�PDQXIDFWXULQJ� D� SURGXFW

0RELOLW\�PDQDJHPHQW��OLNH�FDUSRROLQJ��YHKLFOH ����

VKDULQJ�� FDQ� EH� D� JRRG�PHDVXUH� WR� UHGXFH� SROOXWLRQ

7UDQVIHU�FOHDU�	�DFFXUDWH�HQYLURQPHQWDO� LQIRUPDWLRQ ����

RQ� LWV� SURGXFWV� WR� LWV� XVHUV

0DQXIDFWXULQJ�RU� VHOOLQJ�RI� HQYLURQPHQW�IULHQGO\ ����

SURGXFWV

&OLPDWLF &KDQJH� LQ� FOLPDWH� DIIHFWV� WKH� EXVLQHVV� RSHUDWLRQ ����

&RQGL� 1HZ� SURGXFW� 	� EXVLQHVV� RSSRUWXQLWLHV� DUH ����
WLRQV DIIHFWHG� E\� FOLPDWLF� FRQGLWLRQV

7KHUH� LV� YDULDWLRQ� LQ� GHPDQG� RI� SURGXFW� GXH ����

WR�FKDQJH� LQ�FOLPDWH

7UDGH� EORFNV� GXH� WR� QDWXUDO� GLVDVWHUV� DIIHFW ����

UHTXLUHG�PDUNHW�GHPDQG

5HF\FOH 5HF\FODELOLW\� FRXOG� EH� XVHG� IRU� VXVWDLQDELOLW\� RI ����

SURGXFW�	� VHUYLFHV� WR� JDLQ� FRPSHWLWLYH� DGYDQWDJH

(QWHUSULVH� VDYHV� PRQH\� E\� UHF\FOLQJ� LWV� SURGXFWV ����

:DVWH�PLQLPL]DWLRQ� LV� VLJQLILFDQW� IRU� FRVW� UHGXFWLRQ ����

7DEOH� �

0HDQ�� 6'� 	� &RUUHODWLRQ� $QDO\VLV

9DULDEOHV 0�; � 6' 3ROOXWLRQ &OLPDWLF 5HF\FOH 6XVWDLQDEOH

� � &RQGLWLRQV (QWUHSUH�

QHXUVKLS

3ROOXWLRQ ����� ����� �����

&OLPDWLF ����� ����� ����� �����

&RQGLWLRQV

5HF\FOH ����� ����� ����� ����� �����

6XVWDLQDEOH ����� ����� ����� ����� ����� �����

(QWUHSUHQHXUVKLS

��



7KH� UHVHDUFK� ZDV� FRQGXFWHG� ZLWK� .DUO� 3HDUVRQ� &RUUHODWLRQ�$QDO\VLV� WR

GHWHUPLQH�WKH�FR�UHODWLRQVKLS�DPRQJ�DQ\�WZR�YDULDEOHV��=RX�HW�DO����������$FFRUGLQJ

WR�WKH�VWXG\��3DOODQW���������LI�WKH�.DUO�3HDUVRQ�&RHIILFLHQW�RI�&RUUHODWLRQ��U��RI�DOO

WKH�SUHGLFWRUV�DUH�EHORZ������� WKHQ�WKH�PDWWHU�RI�PXOWLFROOLQHDULW\�GLG�QRW�SUHVHQW

DQG�DV�SHU�WKH�7DEOH����LW�LV�IRXQG�WKDW�WKH�YDOXH�RI�
U
�RI�DOO�SUHGLFWRUV�LV�EHORZ������

+HQFH��WKHUH�LV�QR�PXOWLFROOLQHDULW\��7KH�
U
�YDOXH�GHSLFWHG�WKDW�SDLUV�ZHUH�SRVLWLYH

DV�ZHOO�DV�QHJDWLYHO\�FRUUHODWHG�� 
3ROOXWLRQ
� WUDFHG�WKH�PD[LPXP�FRUUHODWLRQ�YDOXH

��������S�YDOXH����������ZKLFK�PHDQV�WKHUH�LV�PRGHUDWH�SRVLWLYH�FRUUHODWLRQ�IROORZHG

E\�
5HF\FOH
�ZLWK�U� ��������S���������LW�PHDQV�WKHUH�LV�ORZ�SRVLWLYH�FRUUHODWLRQ�ZKLOH

&OLPDWLF�&RQGLWLRQV�GHSLFWHG�QHJDWLYH�FRUUHODWHG�ZLWK�6XVWDLQDEOH�(QWUHSUHQHXUVKLS

�U� ��������S����������7KHUHIRUH��WKH�ILUVW�REMHFWLYH�RI�WKH�VWXG\�KDV�DFKLHYHG�ZKLFK

FOHDUO\� VKRZV� WKDW� WKHUH� LV� DQ� LQWHUUHODWLRQVKLS� DPRQJ� 
HQYLURQPHQW� IDFWRUV
� DQG


VXVWDLQDEOH� HQWUHSUHQHXUVKLS
�

7KLV� VHJPHQW� UHSUHVHQWV� WKH� RXWSXW� RI� K\SRWKHVHV� WHVWLQJ�� 0XOWLSOH

5HJUHVVLRQ� $QDO\VLV� ZDV� FDUULHG� RXW� LQ� RUGHU� WR� IXOILO� WKH� SXUSRVH� RI� WHVWLQJ

K\SRWKHVLV�GHILQHG�HDUOLHU��,W�LV�HVVHQWLDO�WR�PDNH�VXUH�WKDW�PXOWLFROOLQHDULW\�GRHV�QRW

H[LVW�LQ�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV�DQG�LW�ZDV�DOUHDG\�REWDLQHG�ZKLOH�FDOFXODWLQJ

U�YDOXH��,W�ZDV�UH�FRQILUPHG�WKURXJK�
ODUJH�WROHUDQFH�YDOXH
�WKDW�VKRXOG�EH�OHVV�WKDQ

�����DQG� 
6PDOO�9DULDQFH�,QIODWLRQ�)DFWRU
� �9,)��YDOXHV�VKRXOG�EH�JUHDWHU� WKDQ���

�3DOODQW�� ������� &RQVHTXHQWO\�� PXOWLSOH� UHJUHVVLRQ� WHFKQLTXHV� ZHUH� IRXQG� PRVW

VXLWDEOH� IRU� WHVWLQJ� K\SRWKHVHV�

0XOWLSOH� UHJUHVVLRQ� ZLWK� 
\
� DV� GHSHQGHQW� YDULDEOH�� WKUHH� SUHGLFWRUV

YDULDEOHV��[���[��DQG�[���ZLWK�
 
�DV�UHVLGXDO�WHUP�FDQ�EH�ZULWWHQ�LQ�IRUP�RI�HTXDWLRQ

DV� �

<� � ���� �[���� �[���� �[����

7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����

7DEOH� �

0XOWLSOH� 5HJUHVVLRQ� $QDO\VLV

9DULDEOH %HWD� � � W 6LJ� 7ROHUDQFH 9,)

3ROOXWLRQ ���� ����� ���� ���� �����

&OLPDWLF�&RQGLWLRQ ����� ������ ���� ���� �����

5HF\FOH ���� ����� ���� ���� �����

5� ����

)�6WDWLVWLF� � � � � � � � � � � � � � � � ������� �6LJ�� �������� GI� ���� ����

'HSHQGHQW�9DULDEOH� � � � � � � 6XVWDLQDEOH� (QWUHSUHQHXUVKLS

��



7DQXMD�*RXU��*DMHQGUD� 6LQJK� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����

2Q� WKH�EDVLV�RI�7DEOH���� LW� LV� LQWHUSUHWHG� WKDW� WKH�YDOXH�RI�)�^���� ����� 

�������� S� �� ����`� GHSLFWHG� WKDW� WKH� PRGHO� ZDV� VWDWLVWLFDOO\� DSSURSULDWH� DQG

VLJQLILFDQW���������DW�RQH���OHYHO�RI�VLJQLILFDQFH��7KH�SUHGLFWRUV�QDPHO\�3ROOXWLRQ�

&OLPDWLF�&RQGLWLRQ�DQG�5HF\FOH�GHWHUPLQHG�WKH�YDULDQFHV�RI�D�GHSHQGHQW�YDULDEOH

�6XVWDLQDEOH�(QWUHSUHQHXUVKLS��DV�PXFK�DV��������5�� ���������0RUHRYHU��WR�DQDO\]H

WKH� FROOLVLRQ� RI� 3ROOXWLRQ�� &OLPDWLF� &RQGLWLRQ� DQG� 5HF\FOH� RQ� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS��+���WR�+����� LW�IRXQG�WKDW�3ROOXWLRQ�� � ��������S�YDOXH��������

DQG�&OLPDWLF�&RQGLWLRQ�� � ��������S�YDOXH���������ZHUH�WKH�PRVW�VLJQLILFDQW�DQG

IDYRXUDEOH�SUHGLFWRUV�ZKLFK�LQIOXHQFHG�6(�ZKLOH�5HF\FOH�� � ��������S�YDOXH�!������

IRXQG�LQVLJQLILFDQW�SUHGLFWRU��,Q�VKRUW��LW�FDQ�EH�FRQFOXGHG�WKDW�+����DQG�+���ZHUH

VXSSRUWHG� WKH� IUDPHG� K\SRWKHVLV� DV� SHU� WKH� UHVXOWV� RQ� WKH� RWKHU� KDQG�� +��� ZDV

IRXQG�LQVLJQLILFDQW�

),1',1*6�2)�7+(�'$7$

7DEOH���VXPPDUL]HG�WKH�UHVXOW�RI�QXOO�K\SRWKHVHV��7KH�ILUVW�QXOO�K\SRWKHVLV

�+���� ZDV� IUDPHG� WKDW� �3ROOXWLRQ� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� GHYHORSPHQW� RI

6XVWDLQDEOH�(QWUHSUHQHXUVKLS���$IWHU�DQDO\]LQJ�WKH�UHVXOW�ZLWK�PXOWLSOH�UHJUHVVLRQV�

WKH� VWXG\� IRXQG� WKDW� WKH� IDFWRU� 
3ROOXWLRQ
� LV� VLJQLILFDQW� DW� RQH� �� OHYHO� RI

VLJQLILFDQFH� DQG� KHQFH�� QXOO� K\SRWKHVLV� LV� DFFHSWHG�� 7KH� VHFRQG� QXOO� K\SRWKHVLV

�+����ZDV�IUDPHG�WKDW��&OLPDWLF�FRQGLWLRQ�KDV�D�SRVLWLYH�LPSDFW�RQ�WKH�GHYHORSPHQW

RI� 6XVWDLQDEOH� (QWUHSUHQHXUVKLS��� 7KURXJK�PXOWLSOH� UHJUHVVLRQ� DQDO\VLV�� LW� IRXQG

WKDW�WKH�IDFWRU�
&OLPDWLF�FRQGLWLRQ
�LV�VLJQLILFDQW�DW�RQH���OHYHO�RI�VLJQLILFDQFH�DQG

KHQFH��WKH�QXOO�K\SRWKHVLV�LV�DFFHSWHG��6LPLODUO\��WKH�WKLUG�QXOO�K\SRWKHVLV��+����L�H��

�5HF\FOH� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� GHYHORSPHQW� RI� 
6XVWDLQDEOH

(QWUHSUHQHXUVKLS�� IRXQG� WR� EH� UHMHFWHG� DQG� WKH� UHVXOW� ZDV� IRXQG� LQVLJQLILFDQW�

7DEOH� �

+\SRWKHVHV� 6XPPDU\

� � � � � � � � � � � � � � � � � � � � � � � � � � +\SRWKHVHV 5HVXOWV

+��� �� 
3ROOXWLRQ
� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� GHYHORSPHQW 6LJQLILFDQW

RI� 
6XVWDLQDEOH� (QWUHSUHQHXUVKLS
� +���$FFHSWHG

+��� �� 
&OLPDWLF� &RQGLWLRQ
� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH 6LJQLILFDQW

GHYHORSPHQW� RI� 
6XVWDLQDEOH� (QWUHSUHQHXUVKLS
� +���$FFHSWHG

+��� �� 
5HF\FOH
� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� GHYHORSPHQW� RI ,QVLJQLILFDQW


6XVWDLQDEOH� (QWUHSUHQHXUVKLS
� +���5HMHFWHG

��



&21&/86,21

7KH� UHVSRQVLELOLW\� RI� HQYLURQPHQW� PXVW� EH� IRFXVHG� RQ� WKH� FRQFHUQ

WRZDUGV�PDQNLQG��KRZHYHU��HYHU\�SHUVRQ��FRPSDQ\��RUJDQL]DWLRQ��ILUP�DQG�QDWLRQ

DV� D� ZKROH� KDV� D� SULPH� GXW\� WR� SUHVHUYH� WKH� QDWXUDO� UHVRXUFHV� LQ� DQ� HWKLFDO� DQG

FRQVFLRXV�PDQQHU� VR� WKDW� RXU� IXWXUH� JHQHUDWLRQV�PD\� DOVR� XWLOL]H� LW� LQ� WKH� IXWXUH

SHULRG� RI� WLPH�� +XPDQ� UHVRXUFHV� PXVW� QRW� LJQRUH� WKH� EDVLF� SUREOHPV� RI� WKH

HQYLURQPHQW�VXFK�DV�SRYHUW\��HOHFWULFLW\��GULQNLQJ�ZDWHU�DQG�IRRG��HVSHFLDOO\�LQ�WKH

DUHDV�RI� HPHUJLQJ� DQG�XQGHYHORSHG� FRXQWULHV��7KH� HQYLURQPHQW� IDFWRUV� UHYLHZHG

WKDW� WKHUH� DUH� QXPHURXV� IDFWRUV� WKDW� FHUWDLQO\� DIIHFW� WKH� VXVWDLQDELOLW\� RI� DQ\

HQWUHSUHQHXU��2SWLPXP�XWLOL]DWLRQ�RI�QDWXUDO�UHVRXUFHV�LV�HVVHQWLDO�IRU�WKH�SURWHFWLRQ

DQG�VDIHW\�RI� VXUURXQGLQJV�HVSHFLDOO\� IRU�PDQXIDFWXULQJ�XQLWV� DV� WKH\�KDYH�PDQ\

ZDVWH�PDWHULDOV�WR�UHF\FOH��,W�JUHDWO\�GHSHQGV�RQ�WKH�LQGLYLGXDOV�WKDW�ZKHWKHU�WKH\

UHXVH� WKH� OHIW�RXW� PDWHULDO� RU� PDNHV� LW� JDUEDJH�� 3ROOXWLRQ� FRQWURO�� SRROLQJ� RI

YHKLFOHV��YDULDWLRQ�LQ�FOLPDWH��WUDQVSRUWDWLRQ�DUH�DIIHFWHG�GXH�WR�FOLPDWH��SURSHU�XVH

RI�WKH�VFDUH�UHVRXUFHV�HWF��DUH�IHZ�IDFWRUV�WKDW�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�GXULQJ

WKH� SURFHVV� RI� UHVHDUFK�

7KH�SXUSRVH� RI� WKH� FXUUHQW� VWXG\�ZDV� WR� YHULI\� WKH� UHODWLRQVKLS� EHWZHHQ

WKH� LQGHSHQGHQW� YDULDEOH� 
(QYLURQPHQW� )DFWRUV
� DQG� WKH� GHSHQGHQW� YDULDEOH


6XVWDLQDEOH� (QWUHSUHQHXUVKLS
� DV� ZHOO� DV� WR� DQDO\]H� WKH� HIIHFW� RI� 
HQYLURQPHQW

IDFWRUV
�RQ�
VXVWDLQDEOH�HQWUHSUHQHXUVKLS
��7KH�UHVHDUFK�ZDV�FRQGXFWHG�LQ�WKH�6WDWH

RI�8WWDUDNKDQG��,QGLD��IRFXVVLQJ�VSHFLILFDOO\�RQ�6PDOO�DQG�0HGLXP�(QWHUSULVHV�LQ

PDQXIDFWXULQJ� XQLWV�� 
5HOLDELOLW\� $QDO\VLV
� ZDV� XVHG� WR� WHVW� WKH� UHOLDELOLW\� DQG

DXWKHQWLFLW\�RI�WKH�FROOHFWHG�GDWD��7KHUHDIWHU��H[SORUDWRU\�IDFWRU�DQDO\VLV��()$��ZDV

H[DPLQHG� IRU� WKH� UHGXFWLRQ� LQ� IDFWRUV� DQG� WR� DVVHVV� WKH� IDFWRUV� H[WUDFWHG� IRU


HQYLURQPHQW�IDFWRUV
�KDYLQJ�IDFWRU� ORDGLQJV�PRUH�WKDQ�����DQG�WKUHH�IDFWRUV�ZHUH

REWDLQHG�QDPHO\�3ROOXWLRQ��&OLPDWLF�&RQGLWLRQV�DQG�5HF\FOH��'HVFULSWLYH�DQDO\VLV

RI�WKH�GDWD�VKRZHG�WKDW�WKH�IDFWRUV�LQIOXHQFLQJ�
HQYLURQPHQW�IDFWRUV
�RQ�
VXVWDLQDEOH

HQWUHSUHQHXUVKLS
�ZHUH�IRXQG�IDYRXUDEOH�DQG�HQFRXUDJLQJ��7KH�FRUUHODWLRQ�DQDO\VLV

ZDV�H[DPLQHG�WR�HVWDEOLVK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV�DQG�LW�ZDV�IRXQG

WKDW�WKH�YDOXH�RI�.DUO�3HDUVRQ�FRHIILFLHQW�RI�FRUUHODWLRQ��U��ZDV�SRVLWLYHO\�DV�ZHOO

DV� QHJDWLYHO\� FRUUHODWHG�� 7KH� SUHGLFWRUV� 
SROOXWLRQ
� DQG� 
UHF\FOH
� ZHUH� IRXQG

SRVLWLYHO\� FRUUHODWHG�ZKLOH� 
&OLPDWLF� &RQGLWLRQ
� IRXQG� QHJDWLYHO\� FRUUHODWHG�ZLWK


6XVWDLQDEOH� (QWUHSUHQHXUVKLS
� DQG� ZHUH� IRXQG� VLJQLILFDQW� DW� RQH� �� OHYHO� RI

VLJQLILFDQFH��&RQVHTXHQWO\�� WKH� ILUVW� REMHFWLYH� RI� WKH� VWXG\� L�H��� 
WR� GHWHUPLQH� WKH

UHODWLRQVKLS�EHWZHHQ� WKH�YDULDEOHV
� KDV� EHHQ� IXOILOOHG�


0XOWLSOH� UHJUHVVLRQ� WHFKQLTXHV
� ZDV� XVHG� WR� DFKLHYH� WKH� VHFRQGDU\

REMHFWLYH� RI� WKH� VWXG\� L�H��� 
WR� DQDO\]H� WKH� LPSDFW� RI� 
HQYLURQPHQW� IDFWRUV
� RQ
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VXVWDLQDEOH� HQWUHSUHQHXUVKLS
�� ,W� ZDV� LQWHUSUHWHG� IURP� WKH� UHVXOW� WKDW� DPRQJ� WKH

WKUHH� SUHGLFWRUV�� SROOXWLRQ�� FOLPDWLF� FRQGLWLRQ� DQG� UHF\FOH�� SROOXWLRQ� DQG� FOLPDWLF

FRQGLWLRQ� KDYH� WKH� SRVLWLYH� DQG� IDYRXUDEOH� LQIOXHQFH� RQ� VXVWDLQDEOH

HQWUHSUHQHXUVKLS� DQG� IRXQG� VLJQLILFDQW� EXW� UHF\FOH� ZDV� IRXQG� LQVLJQLILFDQW� DQG

XQIDYRXUDEOH��+HQFH�� WZR�QXOO�K\SRWKHVHV�ZHUH�DFFHSWHG�DQG�RQH�K\SRWKHVLV�JHWV

UHMHFWHG�� 6R�� WKH� VWXG\� VXFFHVVIXOO\� DFKLHYHV� WKH� REMHFWLYH�

7KH� UHVHDUFK� FRPSULVHG� RI� ERWK� SUDFWLFDO� DV� ZHOO� DV� WKHRUHWLFDO

SHUVSHFWLYHV��7KHRUHWLFDOO\��WKH�VWXG\�FODLPHG�WKDW�DIWHU�UHYLHZLQJ�YDULRXV�UHVHDUFK

SDSHUV�� WKH�VWXG\�UHYHDOHG�WKDW�HQYLURQPHQW�LV�DQ�HVVHQWLDO�HOHPHQW�ZKLFK�SOD\V�D

VLJQLILFDQW�UROH�LQ�WKH�VWDELOLW\�RI�D�EXVLQHVV��,I�DQ�HQWHUSULVH�ZDQWV�WR�VXVWDLQ�WKHQ

LW�PXVW�IROORZ�WKH�ODZV�PDGH�E\�QDWXUH�DV�ZHOO�DV�WKH�JRYHUQPHQW��7KH�IDFWRUV�RI

HQYLURQPHQW��ZKLOH�NHHSLQJ�LQ�PLQG��ZLOO�KHOS�WKH�HQWUHSUHQHXUV�WR�JURZ��QXUWXUHG

DQG� VXVWDLQ�� ,Q�SUDFWLFH�� WKH� VWXG\�GHSLFWHG� WKDW� FRQWURO� RQ�SROOXWLRQ�� FRQVLGHULQJ

FOLPDWLF�FRQGLWLRQV�DQG�UHF\FOH�RI�XQXVHG�PDWHULDOV�DUH�HVVHQWLDO�DQG�KDYH�D�JUHDW

LQIOXHQFH� RQ� WKH� VXVWDLQDELOLW\� RI� HQWUHSUHQHXUV� LQ�8WWDUDNKDQG�� ,QGLD�

5HIHUHQFHV

$OGULFK�� +�� (��� DQG� :LHGHQPD\HU�� *�� �������� )URP� 7UDLWV� WR� 5DWHV� �� $Q� (FRORJLFDO

3HUVSHFWLYH� RQ� 2UJDQL]DWLRQDO� )RXQGLQJV��$GYDQFHV� LQ� (QWUHSUHQHXUVKLS�� )LUP

(PHUJHQFH� DQG� *URZWK������� �� ��������

$QVDUL�� %��� 0LUGDPDGL�� 6�� 0��� =DQG�� $��� DQG� $UIDHH�� 0�� �������� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS� LQ�5XUDO�$UHDV��5HVHDUFK� -RXUQDO� RI� (QYLURQPHQWDO� DQG�(DUWK

6FLHQFHV������� ��������

%HUJVHW�� /��� DQG� )LFKWHU��.�� ��������*UHHQ� 6WDUW�XSV�²�$�1HZ�7\SRORJ\� IRU� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS� DQG� ,QQRYDWLRQ� 5HVHDUFK��-RXUQDO� RI� ,QQRYDWLRQ

0DQDJHPHQW������� �� ����

&RKHQ�� %��� DQG�:LQQ�� 0�� ,�� �������� 0DUNHW� ,PSHUIHFWLRQV�� 2SSRUWXQLW\� DQG� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS�� -RXUQDO� RI� %XVLQHVV� 9HQWXULQJ�� ��� �� ������

'DLO\�� *�� �������� 1DWXUH
V� 6HUYLFHV� �� 6RFLHWDO� 'HSHQGHQFH� RQ� 1DWXUDO� (FRV\VWHPV�

:DVKLQJWRQ��'&� �� ,VODQG�

'HDQ��7��-���DQG�0F0XOOHQ��-��6����������7RZDUG�D�7KHRU\�RI�6XVWDLQDEOH�(QWUHSUHQHXUVKLS

��5HGXFLQJ�(QYLURQPHQWDO�'HJUDGDWLRQ�7KURXJK�(QWUHSUHQHXULDO�$FWLRQ��-RXUQDO�RI

%XVLQHVV� 9HQWXULQJ�������� �� ������

(NSH�� ,���0DW��1��� DQG�5D]DN��5��&�� ��������$WWULEXWHV��(QYLURQPHQW� )DFWRUV� DQG�:RPHQ

(QWUHSUHQHXULDO�$FWLYLW\� ��$�/LWHUDWXUH�5HYLHZ��$VLDQ�6RFLDO�6FLHQFH������� ������

*UDKDP��6�� ��������:KDW� LV� 6XVWDLQDEOH�(QWUHSUHQHXUVKLS"�5HWULHYHG� -XQH� ��� ������ IURP

KWWS���EL]QLN�FRP�DUWLFOHV�ZKDW�LV�VXVWDLQDEOHHQWUHSUHQHXUVKLS�
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*RRGODQG�� 5�� �������� 7KH� &RQFHSW� RI� (QYLURQPHQWDO� 6XVWDLQDELOLW\��$QQXDO� 5HYLHZ� RI

(FRORJ\�DQG�6\VWHPDWLFV�������� �������

+DLU�� -�� )��� %ODFN�� :�� &��� %DELQ�� %�� -��� $QGHUVRQ�� 5�� (��� DQG� 7DWKDP�� 5�� /�� �������

0XOWLYDULDWH 'DWD� $QDO\VLV�� 8SSHU� 6DGGOH�5LYHU��1-� �� 3UHQWLFH�+DOO�

+RFNHUWV��.���DQG�:�VWHQKDJHQ��5����������*UHHQLQJ�*ROLDWKV�YHUVXV�(PHUJLQJ�'DYLGV�²

7KHRUL]LQJ� DERXW� WKH� 5ROH� RI� ,QFXPEHQWV� DQG� 1HZ� (QWUDQWV� LQ� 6XVWDLQDEOH

(QWUHSUHQHXUVKLS��-RXUQDO� RI� %XVLQHVV� 9HQWXULQJ�������� �� ��������

.LUFKKRII�� %��$�� ��������(QWUHSUHQHXUVKLS� DQG� '\QDPLF� &DSLWDOLVP� �� 7KH� (FRQRPLFV� RI

%XVLQHVV� )LUP� )RUPDWLRQ� DQG� *URZWK��$%&�&/,2�

.UDOM��'�� �������� ,QQRYDWLYH�6\VWHPLF�$SSURDFK� IRU�3URPRWLQJ� VXVWDLQDEOH� ,QQRYDWLRQ� IRU

=HUR� &RQVWUXFWLRQ�:DVWH��.\EHUQHWHV���������� �� ��������

.UXHJHU�� 1�� �������� 6RFLDO� (QWUHSUHQHXUVKLS� �� )XUWKHU� %URDGHQLQJ� WKH� 'HILQLWLRQ� RI


2SSRUWXQLW\
�� ,Q��� VW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6RFLDO� (QWUHSUHQHXUVKLS�

%DUFHORQD�

/RQJHQHFNHU�� -�� *���0RRUH�� &��:��� DQG� 3HWW\�� -��:�� �������� 6PDOO� %XVLQHVV�0DQDJHPHQW

��$Q�(QWUHSUHQHXULDO�(PSKDVLV��&LQFLQQDWL� ��6RXWK�:HVWHUQ�&ROOHJH�3XEOLVKLQJ�

0XUSK\�� 3�� 5��� 3RLVW�� 5�� )��� DQG� %UDXQVFKZHLJ�� &�� '�� �������� 5ROH� DQG� 5HOHYDQFH� RI

/RJLVWLFV� WR� &RUSRUDWH� (QYLURQPHQWDOLVP� �� $Q� (PSLULFDO

$VVHVVPHQW��,QWHUQDWLRQDO� -RXUQDO� RI� 3K\VLFDO� 'LVWULEXWLRQ� 	� /RJLVWLFV

0DQDJHPHQW�������� �� �����

3DOODQW�� -�� ��������6366�6XUYLYDO�0DQXDO� ��$�6WHS�E\�6WHS�*XLGH� WR�'DWD�$QDO\VLV�8VLQJ

6366� ��WK� (G���$XVWUDOLD� ��$OOHQ�	�8QZLQ�

3RUWHU��0���DQG�/LQGH��&��9��'����������*UHHQ�DQG�&RPSHWLWLYH���(QGLQJ�WKH�6WDOHPDWH��7KH

'\QDPLFV� RI� WKH� (FR�HIILFLHQW� (FRQRP\� �� (QYLURQPHQWDO� 5HJXODWLRQ� DQG

&RPSHWLWLYH�$GYDQWDJH�����

5H\QROGV�� 3��'�� ��������:KR�6WDUWV�1HZ�)LUPV"� ±�3UHOLPLQDU\�([SORUDWLRQV� RI� )LUPV�LQ�

JHVWDWLRQ��6PDOO� %XVLQHVV� (FRQRPLFV������� �� ��������

5H\QROGV��3��'���DQG�:KLWH��6��%����������7KH�(QWUHSUHQHXULDO�3URFHVV���(FRQRPLF�*URZWK�

0HQ��:RPHQ�� DQG�0LQRULWLHV�� 3UDHJHU� 3XE�7H[W�

6DODPRQ�� /�� 0��� DQG�$QKHLHU�� +�� .�� ��������'HILQLQJ� WKH� 1RQ�SURILW� 6HFWRU� �� $� &URVV�

QDWLRQDO� $QDO\VLV�� 0DQFKHVWHU� 8QLYHUVLW\� 3UHVV�

6FKDSHU��0�� 7�� �������� 7KH� &KDOOHQJHV� RI� (QYLURQPHQWDO� 5HVSRQVLELOLW\� DQG� 6XVWDLQDEOH

'HYHORSPHQW���,PSOLFDWLRQV�IRU�60(V�DQG�(QWUHSUHQHXUVKLS�$FDGHPLFV��5HVHDUFK

*DWH�� ��������� KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������

6FKDOWHJJHU�� 6��� DQG� :DJQHU�� 0�� �������� 7\SHV� RI� 6XVWDLQDEOH� (QWUHSUHQHXUVKLS� DQG

&RQGLWLRQV�IRU�6XVWDLQDELOLW\�,QQRYDWLRQ���)URP�WKH�$GPLQLVWUDWLRQ�RI�D�7HFKQLFDO

&KDOOHQJH� WR� WKH� 0DQDJHPHQW� RI� DQ� (QWUHSUHQHXULDO� 2SSRUWXQLW\��6XVWDLQDEOH

,QQRYDWLRQ� DQG� (QWUHSUHQHXUVKLS�� ������

6KDK�� .�� -�� �������� ,PSDFW� RI� :72� RQ� 66,� 8QLWV�� *XMDUDW� &KDPEHU� RI� &RPPHUFH� 	

,QGXVWU\�� SXEOLVKHG� LQ� &KDUWHUHG� 6HFUHWDU\��$KPHGDEDG�
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6SHQFH��0���*KHULE��-��%��%���DQG�%LZROp��9��2�� ��������6XVWDLQDEOH�(QWUHSUHQHXUVKLS� �� ,V

(QWUHSUHQHXULDO�:LOO� (QRXJK"�$� 1RUWK±6RXWK� &RPSDULVRQ��-RXUQDO� RI� %XVLQHVV

(WKLFV�������� �� ��������

6WHYHQVRQ�� +�� +��� DQG� -DULOOR�� -�� &�� �������� $� 3DUDGLJP� RI� (QWUHSUHQHXUVKLS� �

(QWUHSUHQHXULDO�0DQDJHPHQW��6WUDWHJLF�0DQDJHPHQW� -RXUQDO����� �� ������

7LOOH\�� )�� �������� 7KH� *DS� %HWZHHQ� WKH� (QYLURQPHQWDO�$WWLWXGHV� DQG� WKH� (QYLURQPHQWDO

%HKDYLRXU� RI�6PDOO� )LUPV��%XVLQHVV� 6WUDWHJ\� DQG� WKH�(QYLURQPHQW������� �� ����

8QLWHG� 1DWLRQV� 'LYLVLRQ� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� �������� 6XVWDLQDEOH� GHYHORSPHQW

LVVXHV�8QLWHG� 1DWLRQV�� 5HWULHYHG�$XJXVW� ���� �����

9LMIYLQNHO�6���%RXPDQ�1���DQG�+HVVHOV�-����������(QYLURQPHQWDO�6XVWDLQDELOLW\�DQG�)LQDQFLDO

3HUIRUPDQFH�RI�60(V��6FLHQWLILF�$QDO\VLV� RI�(QWUHSUHQHXUVKLS�	�60(V�� �����

:LOOLDPVRQ�� '��� /\QFK�:RRG�� *��� DQG� 5DPVD\�� -�� �������� 'ULYHUV� RI� (QYLURQPHQWDO

%HKDYLRXU� LQ� 0DQXIDFWXULQJ� 60(V� DQG� WKH� ,PSOLFDWLRQV� IRU� &65��-RXUQDO� RI

%XVLQHVV�(WKLFV�������� �� ��������

=RX�� .�� +��� 7XQFDOL�� .��� DQG� 6LOYHUPDQ�� 6�� *�� �������� &RUUHODWLRQ� DQG� 6LPSOH� /LQHDU

5HJUHVVLRQ��5DGLRORJ\�������������������
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