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$%675$&7�

+HDOWK�V\VWHPV� LQ�VXE�6DKDUDQ�$IULFD�IDFH�PXOWLIDFHWHG�FDSDFLW\�FKDOOHQJHV� WR� IXOILO�

WKHLU�PDQGDWHV�RI�VHUYLFH�SURYLVLRQ�DQG�JRYHUQDQFH�RI�WKHLU�UHVRXUFHV��:LGH�UDQJLQJ�

FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV�H[LVW�WR�DGGUHVV�WKHVH�OLPLWDWLRQV���+RZHYHU��IDLOXUH�

WR� WDNH� LQWR� DFFRXQW�FRPSOH[LW\� LQ�SODQQLQJ�DQG� LPSOHPHQWDWLRQ� LQ� WKH�SUDFWLFH�DQG�

UHVHDUFK� RI� WKHVH� FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQV� SUHGRPLQDWH�� KLQGHULQJ�

XQGHUVWDQGLQJ� DQG� OHDUQLQJ�� DQG� UHVXOWLQJ� LQ� SRRU� LPSOHPHQWDWLRQ� RU� ODFN� RI�

VXVWDLQDELOLW\�RI�WKH�FDSDFLW\�JDLQV����

8VLQJ�D�FDVH�VWXG\�DSSURDFK�ORFDWHG�LQ�WKH�FRQVWUXFWLRQLVW�SDUDGLJP�DQG�LQIRUPHG�E\�D�

V\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�SHUVSHFWLYH��WKH�WKHVLV�SUHVHQWV�DQ�H[SORUDWLRQ�RI�DQ�

$IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�� D�:+2�

IXQGHG�SDUWQHUVKLS�RI�IRXU�$IULFDQ�XQLYHUVLWLHV�LQ�VXE�6DKDUDQ�$IULFD�JHDUHG�WRZDUGV�

VWUHQJWKHQLQJ� QDWLRQDO� OHDGHUVKLS� DQG� WUDLQLQJ� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW���

7KURXJK�IRXU�LQWHU�UHODWHG�FDVH�VWXGLHV��WKH�WKHVLV�XQSDFNV�WKH�FRQWH[WXDO�DQG�UHODWLRQDO�

IDFWRUV�WKDW�PHGLDWH�SURFHVV�DQG�RXWFRPHV�RI�WKH�YDULRXV�LQWHUYHQWLRQ�VWUDWHJLHV�RI�WKH�

$IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW� �L�H��

SDUWQHUVKLS�VRXWK�VRXWK� FRRSHUDWLRQ�� WUDLQLQJ�� DQG� FXUULFXOXP� DQG� SURJUDPPH�

GHYHORSPHQW�DQG�LQWHJUDWLRQ���7KH�WKHVLV�DOVR�ORRNV�LQWR�PXOWLSOH�MRE�KROGLQJ�LQ�SXEOLF�

KHDOWK� WUDLQLQJ� LQVWLWXWLRQV�� ZKLFK� LV� DQ� HPHUJHQW� WKHPH� FORVHO\� OLQNHG� WR� FDSDFLW\�

GHYHORSPHQW� LQLWLDWLYHV� LQ� WKH� LQVWLWXWLRQV�� ,W� ZDV� HYLGHQW� WKDW� WKH� LQWHUYHQWLRQ� SODQ�

HYROYHG� WKURXJK�QHJRWLDWLRQ� DQG� UHSUHVHQWV� D� FRPSRVLWH�RI� WKH�DVVXPSWLRQV�KHOG�E\�
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WKRVH� LQYROYHG�� ,W�HPHUJHG�IURP�WKH�UHVHDUFK� WKDW� WKH� LQWHUYHQWLRQ�SODQ�FRQWLQXHG� WR�

HYROYH�XSRQ�LPSOHPHQWDWLRQ�LQ�UHVSRQVH�WR�UHODWLRQDO�DQG�FRQWH[WXDO�LVVXHV�SHUWDLQLQJ�

WR� LQVWLWXWLRQDO� SURFHVVHV� DQG� LQFHQWLYH� DUUDQJHPHQWV� LQ� WDUJHW� LQVWLWXWLRQV�� SRZHU��

PRWLYDWLRQ� DQG� ORQJ�WHUP� HQJDJHPHQW� RI� NH\� DFWRUV� �SURJUDPPH� FKDPSLRQV� DQG�

WUDLQHG�VWDII���DQG�WHQVLRQV�LQ�SULRULWLHV�RI�LQVWLWXWLRQV�DQG�NH\�LQGLYLGXDOV��SURJUDPPH�

FKDPSLRQV�DQG�WUDLQHG�VWDII���

'UDZLQJ� RQ� WKH� FDVH� VWXGLHV�� WKH� WKHVLV� FRQFOXGHV� WKDW� FDSDFLW\� GHYHORSPHQW� LV� D�

V\VWHPV�DQG�SROLWLFDO�SURFHVV��HPEHGGHG�LQ�D�FRPSOH[�VHW�RI�FRQWH[WXDO�DQG�UHODWLRQDO�

IDFWRUV� WKDW� OHDG� WR� WKH� G\QDPLF� H[SHULHQFH� RI� WKH� LQWHUYHQWLRQ� �ERWK� SURFHVV� DQG�

RXWFRPH��� 8QGHUVWDQGLQJ� WKH� UHOHYDQW� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKURXJK� D�

V\VWHPV�DQG�FRPSOH[LW\�OHQV��DQG�RQJRLQJ�DQDO\VLV�RI�SRZHU�DQG�FRQWH[W��LV�FULWLFDO�WR�

QDYLJDWH� WKH� FRPSOH[LW\� DQG� PDNH� QHFHVVDU\� DGMXVWPHQWV�DOLJQPHQWV� WRZDUGV�

DFKLHYLQJ�WKH�GHVLUHG�REMHFWLYHV���7KH�VWXG\�LOOXPLQDWHV�WKH�QHHG�IRU�FRQFHUWHG�DWWHQWLRQ�

WR� DQG� LQYHVWPHQW� LQ� SXEOLF� KHDOWK� WUDLQLQJ� LQVWLWXWLRQV� WR� DGGUHVV� WKH� UDQJH� RI�

FKDOOHQJHV�WKH\�IDFH�WR�IXOILO�WKHLU�PDQGDWH��6RXWK�VRXWK�FRRSHUDWLRQ��DV�GHPRQVWUDWHG�

LQ�WKH�VWXG\��KDV�WKH�SRWHQWLDO�WR�FRQWULEXWH�WR�DGGUHVVLQJ�WKHVH�FKDOOHQJHV�LI�LW�FDQ�EH�

VXVWDLQHG��7KHVH� UHVXOWV�ZDUUDQW� IXUWKHU� LQYHVWLJDWLRQ� RI� H[SHULHQFHV� DQG� FKDOOHQJHV�

IDFLQJ�VRXWK�VRXWK�SDUWQHUVKLSV�RI�DFDGHPLF�LQVWLWXWLRQV��DQG�H[SORUH�LQQRYDWLYH�ZD\V�

RI�VXVWDLQLQJ�VXFK�SDUWQHUVKLSV���
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'(&/$5$7,21��

,�GHFODUH�WKDW�8QSDFNLQJ�FDSDFLW\�GHYHORSPHQW��D�V\VWHPV�H[SORUDWLRQ�RI�D�SDUWQHUVKLS�

RI�$IULFDQ�8QLYHUVLWLHV�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�LV�P\�RZQ�

ZRUN��,�GHFODUH�WKDW�WKLV�ZRUN�KDV�QRW�EHHQ�VXEPLWWHG�IRU�DQ\�GHJUHH�RU�H[DPLQDWLRQ�LQ�

DQ\�RWKHU�XQLYHUVLW\��DQG�WKDW�DOO�WKH�VRXUFHV�,�KDYH�XVHG�RU�TXRWHG�KDYH�EHHQ�LQGLFDWHG�

DQG�DFNQRZOHGJHG�E\�FRPSOHWH�UHIHUHQFHV��

)XOO�QDPH��:ROGHNLGDQ�.LIOH�$PGH��

6LJQHG��«:.�$PGH«««««��

'DWH��0DUFK������
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0\�3K'�MRXUQH\�ZRXOG�QRW�KDYH�EHHQ�FRPSOHWH�LI�LW�ZDV�QRW�IRU�WKH�XQZDYHULQJ�VXSSRUW�

WKDW�,�KDYH�UHFHLYHG�IURP�3URI��8WD�/HKPDQQ�RYHU�PDQ\�\HDUV��,�DP�LPPHQVHO\�JUDWHIXO�

IRU�KHU�VXSSRUWLYH�PHQWRUVKLS�DQG�JHQHURXV�LQWHOOHFWXDO�JXLGDQFH�WKDW�LQVSLUHG�PH�WR�

WDNH�RQ�WKLV�SURMHFW�DQG�NHSW�PH�JRLQJ�WKURXJK�WKLV�ORQJ�MRXUQH\���

,�KDG�WKH�SULYLOHJH�RI�XQGHUWDNLQJ�WKLV�UHVHDUFK�XQGHU�WKH�VXSHUYLVLRQ�RI�GLVWLQJXLVKHG�

DFDGHPLFV�DQG� LQVSLULQJ�FROOHDJXHV� LQ�3URI��'DYLG�6DQGHUV��3URI��8WD�/HKPDQQ�DQG�

3URI�� %UXQR� 0DUFKDO�� ,� DP� YHU\� DSSUHFLDWLYH� RI� WKHLU� DGYLFH�� HQFRXUDJHPHQW� DQG�

LQVLJKWIXO�LQSXWV�RYHU�PXOWLSOH�LWHUDWLRQV�RI�PDQXVFULSWV�DQG�FKDSWHUV���

,�KDYH�EHHQ�IRUWXQDWH�WR�EH�ZRUNLQJ�DW�WKH�623+�8:&�IRU�WKH�HQWLUH�OHQJWK�RI�P\�3K'�

MRXUQH\��623+�KDV�EHHQ�DQ�HQULFKLQJ�VSDFH�DQG�H[SHUHLQFH�DOO�DURXQG��0\�HQJDJHPHQW�

RYHU�WKH�\HDUV�LQ�H[FLWLQJ�LQLWLDWLYHV�LQ�WKH�6FKRRO�KDV�EHHQ�HVVHQWLDO�WR�P\�HQGHDYRU�

DQG�GHYHORSPHQW��,�KDYH�UHFHLYHG�ILQDQFLDO�RU�PDWHULDO�VXSSRUW�IRU�ILHOGZRUN��ZULWH�XS�

DQG�SXEOLVKLQJ��DQG�RSSRUWXQLWLHV�WR�WDNH�SDUW�LQ�VFLHQWLILF�FRQIHUHQFHV��ZULWLQJ�UHWUHDWV��

VKRUW�FRXUVHV��DQG�SHULRGLF�VHPLQDUV�IURP�WKH�IROORZLQJ���

x :RUOG�+HDOWK�2UJDQLVDWLRQ�DV�SDUW�RI�JUDQW�WR�IXQG�WKH�0DVWHU¶V�GHJUHH�

SURJUDPPH�ZLWK�D�IRFXV�RQ�+HDOWK�:RUNIRUFH�'HYHORSPHQW���

x &ROODERUDWLRQ�IRU�+HDOWK�6\VWHPV�$QDO\VLV�DQG�,QQRYDWLRQ��&+(6$,���

x &RQVRUWLXP�IRU�+HDOWK�3ROLF\�DQG�6\VWHPV�$QDO\VLV�LQ�$IULFD��&+(36$$���DQG�

x %HOJLDQ�'HYHORSPHQW�&RRSHUDWLRQ��WKURXJK�WKH�,QVWLWXWH�RI�7URSLFDO�0HGLFLQH�

$QWZHUS��*UDQW�5HI��)$��'*'�,70��������������
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,�ZRXOG�OLNH�WR�SDUWLFXODUO\�H[SUHVV�P\�JUDWLWXGH�WR�3URI��8WD�/HKPDQQ�DQG�3URI��+HOHQ�

6FKQHLGHU�IRU�OHWWLQJ�PH�EH�SDUW�RI�WKHVH�SURMHFWV��,Q�&+(6$,��,�KDYH�OHDUQHG�VR�PXFK�

DERXW�+HDOWK� 3ROLF\� DQG� 6\VWHPV�5HVHDUFK�� DQG� GUDZQ� LQVSLUDWLRQ� EHLQJ� LQ� WKH� WKH�

FRPSDQ\�RI�SDVVLRQDWH�DQG�FRPPLWWHG�FROOHDJXHV���

,�DP�YHU\�WKDQNIXO�RI�WKH�VXSSRUW�DQG�HQFRXUDJHPHQW�WKDW�,�KDYH�UHFHLYHG�IURP�PDQ\�

RI�P\�DFDGHPLF� DQG�DGPLQ�FROOHDJXHV� DW�623+�� ,�ZRXOG� OLNH� WR� H[WHQG�P\� VSHFLDO�

WKDQNV� WR�0V�&RULQQH�&DUROLVVHQ�� 3URI��+HOHQ� 6FKQHLGHU�� 3URI��$VKD�*HRUJH�� 3URI��

7KDQGL�3XRDQH��'U�+D]HO�%UDGOH\��DQG�3URI��%ULDQ�YDQ�:\N���

,�DP�JUDWHIXO�WR�DOO�WKH�UHVHDUFK�SDUWLFLSDQWV�IURP�5ZDQGD��(WKLRSLD��0R]DPELTXH��DQG�

6RXWK�$IULFD�WKDW�JUDFLRXVO\�VKDUHG�WKHLU�H[SHULHQFH�DQG�NQRZOHGJH�ZLWK�PH��,�KDG�WKH�

SOHDVXUH� RI� FROODERUDWLQJ�ZLWK� FROOHDJXHV� DFURVV� WKHVH� FRXQWULHV� LQ� FR�DXWKRULQJ� WKH�

PDQXVFULSWV��DQG�,�ZRXOG�OLNH�WR�H[SUHVV�P\�DSSUHFLDWLRQ�WR�3URI��%DOWD]DU�&KLOXQGR��

'U� (WLHQQH� 5XJLJDQD�� 3URI�� 'DPHQ� +DLOH� 0DULDP�� 3URI�� 0RKVLQ�6LGDW�� DQG� 3URI��

0DQDVVH�1]D\LUDPEDKR���

,�KDYH�H[WUHPHO\�HQMR\HG�WKH�FRPSDQ\�RI�VR�PDQ\�ZRQGHUIXO�IULHQGV�DQG�IHOORZ�3K'�

VWXGHQWV� DW� 8:&� �<RQDWDQ�� %HQ\DP�� =HPHODN�� )LGHOH�� )HUGLQDQG�� ,GD�� %YXG]DL��

6XUD\D��9HURQD��7DQ\D��DQG�1LNNL��DQG�IURP�WKH�8QLYHUVLW\�RI�&DSH�7RZQ��0DUVKD��

/HDQQH��'LFNVRQ�� DQG�(OHDQRU��� DQG� D� IHZ� LQ�P\� IDPLO\� �7LJLVW��0HVHUHW��$IRP\D��

7VLRQ��DQG�)HNDGX���,�KDYH�HQMR\HG�RXU�FRQYHUVDWLRQV��KXPRXU��DQG�FRPPLVHUDWLRQV���
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7R�P\�ZLIH�7LJLVW�DQG�GDXJKWHU�(PDQGD��IRU�DOO�WKHLU�ORYH�DQG�LQVSLUDWLRQ���

7R�P\�SDUHQWV��.LIOH�$PGH�DQG�7VHKD\�%HQWL��IRU�WKH�VDFULILFHV��SUD\HUV�DQG�EOHVVLQJV���

7R�(PHULWXV�3URIHVVRU�'DYLG�6DQGHUV��LQ�PHPRUDULXP���
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$&521<06����

$$8�� � $GGLV�$EDED�8QLYHUVLW\��

&$6� � &RPSOH[�$GDSWLYH�6\VWHPV��

&'&�� � &HQWUHV�IRU�'LVHDVH�&RQWURO��

(&'30� (XURSHDQ�&HQWUH�IRU�'HYHORSPHQW�3ROLF\�0DQDJHPHQW�

(2,� � ([SUHVVLRQ�RI�,QWHUHVW��

+5�� � +XPDQ�5HVRXUFH�

+5+�� � +XPDQ�5HVRXUFHV�IRU�+HDOWK��

+50�� � +XPDQ�5HVRXUFH�0DQDJHPHQW��

+:'�� � +HDOWK�:RUNIRUFH�'HYHORSPHQW��

0'*V�� 0LOOHQQLXP�'HYHORSPHQW�*RDOV��

02+� � 0LQLVWU\�RI�+HDOWK��

03+�� � 0DVWHU�RI�3XEOLF�+HDOWK��

1*2� � 1RQ�JRYHUQPHQWDO�2UJDQLVDWLRQV��

6'*V� � 6XVWDLQDEOH�'HYHORSPHQW�*RDOV��

66&�� � 6RXWK�6RXWK�&RRSHUDWLRQ�

7&�� � 7ULDQJXODU�&RRSHUDWLRQ�

8(0�� � (GXDUGR�0RQGODQH�8QLYHUVLW\��

81'3�� 8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDPPH�

85� � 8QLYHUVLW\�RI�5ZDQGD��

8:&�� � 8QLYHUVLW\�RI�WKH�:HVWHUQ�&DSH��

:+2�� � :RUOG�+HDOWK�2UJDQLVDWLRQ�
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/,67�2)�),*85(6�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ����

&+$37(5����,1752'8&7,21�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͳ

%DFNJURXQG�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͳ
3UREOHP�VWDWHPHQW�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ʹ
3XUSRVH�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�͵
5HVHDUFK�TXHVWLRQ��DLP�DQG�REMHFWLYHV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�Ͷ
2UJDQLVDWLRQ�RI�WKH�WKHVLV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͷ

&+$37(5����/,7(5$785(�5(9,(:�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�

*URZLQJ�SRSXODULW\�DQG�ZHDN�FRQFHSWXDO�FODULW\�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͅ
&DSDFLW\�GHYHORSPHQW��D�V\VWHPV�SKHQRPHQRQ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͳ͵
7KH�PXOWL�OD\HU�QRWLRQ�RI�FDSDFLW\ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͳ͵
7KH�PXOWL�GLPHQVLRQDO�QRWLRQ�RI�FDSDFLW\�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͳͷ
&HQWUDOLW\�RI�SRZHU�LQ�FDSDFLW\�GHYHORSPHQW�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤʹͲ

,QWHUQDO�DQG�H[WHUQDO�GLPHQVLRQV�RI�WKH�FDSDFLW\�GHYHORSPHQW�SURFHVV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ʹʹ�
'HYHORSPHQW�SDUWQHUVKLS��QRUWK�VRXWK�YV�VRXWK�VRXWK�FRRSHUDWLRQ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ʹͶ�

7KHRUHWLFDO�DQG�FRQFHSWXDO�IUDPHZRUN�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤʹͷ
6\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ʹͷ�
&RQFHSWXDO�IUDPHZRUN�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ʹ�

&+$37(5����0(7+2'2/2*<�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�͵ ͳ

&RQVWUXFWLYLVW�UHVHDUFK�SDUDGLJP�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ͵ͳ
&DVH�VWXG\�PHWKRGRORJ\�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ͵͵
6WXG\�SDUWLFLSDQWV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ͵Ͷ

http://etd.uwc.ac.za/ 
 



[�

6WXG\�VHWWLQJ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ͵
'DWD�FROOHFWLRQ�PHWKRGV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ͵ͺ

,QWHUYLHZV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�͵ ͺ�
'RFXPHQW�UHYLHZV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͶͲ�
2EVHUYDWLRQ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͶͲ�

'DWD�DQDO\VLV�DQG�V\QWKHVLV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͶͳ
5LJRXU�DQG�WUXVWZRUWKLQHVV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͶʹ

1DYLJDWLQJ�LQVLGHU�RXWVLGHU�SRVLWLRQDOLW\�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͶͶ�
(WKLFDO�FRQVLGHUDWLRQV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͶͺ
$VVXPSWLRQV�DQG�/LPLWDWLRQV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͶͻ

$VVXPSWLRQV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�Ͷͻ�
/LPLWDWLRQV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�Ͷͻ�

&+$37(5����5(68/76�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͷͳ

&+$37(5����',6&866,21��&21&/86,216��5(&200(1'$7,216�ǤǤǤǤǤǤǤ�ͷ

'LVFXVVLRQ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͷ
7KH�LQWHUYHQWLRQ�DV�D�FRPSOH[�V\VWHPV�SURFHVV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͷ�
7KH�LQWHUYHQWLRQ�DV�D�UHODWLRQDO�SURFHVV�LQIXVHG�ZLWK�SRZHU�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͳ�
7KH�LQWHUYHQWLRQ�DV�D�SUHGRPLQDQWO\�HQGRJHQRXV�SURFHVV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͷ�

&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͺ

5()(5(1&(6�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�Ͳ

$11(;�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ�ͅ ʹ

3DSHU�����%XLOGLQJ�FDSDFLW\�WR�GHYHORS�DQ�$IULFDQ�WHDFKLQJ�SODWIRUP�RQ�KHDOWK�
ZRUNIRUFH�GHYHORSPHQW��D�FROODERUDWLYH�LQLWLDWLYH�RI�XQLYHUVLWLHV�IURP�IRXU�VXE�
6DKDUDQ�$IULFD�FRXQWULHV��ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͺʹ
3DSHU�����'HWHUPLQDQWV�RI�HIIHFWLYH�RUJDQL]DWLRQDO�FDSDFLW\�WUDLQLQJ��OHVVRQV�IURP�D�
WUDLQLQJ�SURJUDPPH�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�ZLWK�SDUWLFLSDQWV�IURP�WKUHH�
$IULFDQ�&RXQWULHV��ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͺ͵
3DSHU���±�7KH�SROLWLFV�DQG�SUDFWLFH�RI�LQLWLDWLQJ�D�SXEOLF�KHDOWK�SRVWJUDGXDWH�
SURJUDPPH�LQ�WKUHH�XQLYHUVLWLHV�LQ�VXE�6DKDUDQ�$IULFD��WKH�FKDOOHQJHV�RI�DOLJQPHQW�
DQG�FRKHUHQFH�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͺͶ
3DSHU�����([SORULQJ�PXOWLSOH�MRE�KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV�LQ�SXEOLF�KHDOWK�
WUDLQLQJ�LQVWLWXWLRQV�IURP�WKUHH�VXE�6DKDUDQ�$IULFD�FRXQWULHV��GULYHUV��LPSDFW��DQG�
UHJXODWLRQ�ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͺͷ
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7DEOH��±�5HSUHVHQWDWLRQV�RI�FDSDFLW\�DV�UHVLGLQJ�DFURVV�D�VHW�RI�KLHUDUFKLFDO�OD\HUV�

7DEOH��±�5HSUHVHQWDWLRQV�RI�FDSDFLW\�LQWR�D�VHW�RI�KLHUDUFKLFDO�IHDWXUHV�

7DEOH��±�&DSDFLW\�SURFHVVHV�DFURVV�OHYHOV��

7DEOH��±�.H\�FRQFHSWV�DQG�GHILQLWLRQV��

7DEOH��±�(SLVWHPRORJLFDO�SHUVSHFWLYHV�

7DEOH��±�3URILOH�RI�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�

7DEOH��±�3URILOH�RI�FRXQWULHV�WDUJHWHG�E\�WKH�LQWHUYHQWLRQ��

7DEOH� �±� 0DSSLQJ� LQWHUYHQWLRQ� VWUDWHJLHV�� WKHPDWLF� IRFL�� UHVHDUFK� TXHVWLRQV�� DQG�

DFDGHPLF�SDSHUV�WKDW�PDNH�XS�WKH�WKHVLV���
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)LJXUH��±�7KH�µSRZHU�FXEH¶��

)LJXUH� �±� &RQFHSWXDO� IUDPHZRUN� IRU� DQDO\VLQJ� DQ� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS�

FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW���

)LJXUH��±�5HVHDUFK�TXHVWLRQV�JXLGLQJ�WKH�UHVHDUFK��

)LJXUH� �±� &DSDFLW\� GHYHORSPHQW� SURFHVV�� DQG� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV�

LQIOXHQFLQJ� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW��

)LJXUH��±�.H\�VWUDWHJLHV�DVVXPSWLRQV�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�

KHDOWK�ZRUNIRUFH�GHYHORSPHQW��
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&+$37(5����,1752'8&7,21�

7KLV�FKDSWHU�SUHVHQWV�D�EULHI�EDFNJURXQG�WKDW�ORFDWHV�WKH�UHVHDUFK�LQ�WKH�EURDGHU�SLFWXUH��

LQWURGXFHV�WKH�LQWHUYHQWLRQ�ZKLFK�LV�WKH�IRFXV�RI�WKH�UHVHDUFK��DQG�SUHVHQWV�WKH�SUREOHP�

VWDWHPHQW��UHVHDUFK�TXHVWLRQ��DLP�DQG�REMHFWLYHV��,W�DOVR�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�

GLIIHUHQW�VHFWLRQV�RI�WKH�WKHVLV���

%DFNJURXQG��

'HILFLWV� DQG� LPEDODQFHV� LQ� KXPDQ� UHVRXUFHV� IRU� KHDOWK� �+5+�� DUH� SDUWLFXODUO\�

SURQRXQFHG�LQ�VXE�6DKDUDQ�$IULFD��:HDNQHVVHV�LQ�SODQQLQJ�IRU�+5+�QHHGV�FRQWULEXWH�

WR� WKLV� VLWXDWLRQ��7KH� ODFN� RI� OHDGHUVKLS� FDSDFLW\� IRU�+5+�DQG� WKH� DEVHQFH� RI� ORFDO�

OHDGHUVKLS� GHYHORSPHQW� SURJUDPPHV� LQ� WKH� UHJLRQ� SDUWO\� XQGHUOLH� WKLV� FULVLV��±�� $Q�

$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�ZDV�ODXQFKHG�

LQ� �����ZLWK� D� WKUHHIROG� SXUSRVH�� WR� EXLOG� DQ�$IULFDQ� SODWIRUP� IRU� WHDFKLQJ� KXPDQ�

UHVRXUFH�IRU�KHDOWK� �+5+��� WR�VWUHQJWKHQ� WKH�DFDGHPLF�FDSDFLW\�RI�SDUWQHU�DFDGHPLF�

LQVWLWXWLRQV�LQ�+5+��DQG�WR�VWUHQJWKHQ�WKH�OHDGHUVKLS�FDSDFLW\�RI�KHDOWK�PLQLVWULHV��WR�

GHYHORS� +5+�� 7KH� LQLWLDWLYH� RULJLQDWHG� IURP� WKH� UHFRJQLWLRQ� E\� WKH�:RUOG� +HDOWK�

2UJDQLVDWLRQ��:+2��RI�WKH�KHDOWK�ZRUNIRUFH�FULVLV�DQG�WKH�PXOWL�IDFHWHG�UHSHUFXVVLRQV�

WKLV�KDV�RQ�HIIRUWV�WR�DWWDLQ�D�UDQJH�RI�FULWLFDO�KHDOWK�WDUJHWV�LQ�VXE�6DKDUDQ�$IULFD��7KH�

LQLWLDWLYH� EURXJKW� WRJHWKHU� DQG� ZDV� LPSOHPHQWHG� E\� D� FRQVRUWLXP� RI� DFDGHPLF�

LQVWLWXWLRQV�UHSUHVHQWLQJ�IRXU�FRXQWULHV�LQ�WKH�UHJLRQ��L�H��WKH�8QLYHUVLW\�RI�WKH�:HVWHUQ�

&DSH�6RXWK�$IULFD�� (GXDUGR�0RQGODQH�8QLYHUVLW\±�0R]DPELTXH�� WKH�8QLYHUVLW\� RI�

5ZDQGD�� DQG� $GGLV� $EDED� 8QLYHUVLW\±(WKLRSLD��� 7KH� LQLWLDWLYH� VRXJKW� WR� IRVWHU�

H[FKDQJH�RI�H[SHULHQFH� DQG�H[SHUWLVH�E\�GUDZLQJ�SULPDULO\� IURP�RQH�RI� WKH�SDUWQHU�

XQLYHUVLWLHV��8QLYHUVLW\�RI�WKH�:HVWHUQ�&DSH��ZKLFK�LV�D�:+2�&ROODERUDWLYH�&HQWUH�IRU�

UHVHDUFK� DQG� WUDLQLQJ� LQ�+XPDQ�5HVRXUFHV� IRU�+HDOWK�� WKURXJK� D� VHW� RI� LQWHUUHODWHG�

VWUDWHJLHV� RI� VRXWK�VRXWK� FRRSHUDWLRQ�� GHYHORSPHQW� DQG� HPEHGGLQJ� RI� WUDLQLQJ�

SURJUDPPHV��DQG�WUDLQLQJ�IRU�RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW���

2YHUDOO��WKH�SDUWQHUVKLS�KDV�GLVWLQFW�IHDWXUHV�RI�VRXWK�VRXWK�FRRSHUDWLRQ��66&��ZKLFK�

LV� FRQVLGHUHG� D� YLDEOH� PHFKDQLVP� WR� IDFLOLWDWH� FDSDFLW\� GHYHORSPHQW� LQ� LQ� ORZ�WR�

PLGGOH�LQFRPH� FRXQWULHV� �/0,&V�� ���� E\� HQDEOLQJ� � DQ� H[FKDQJH� RI� NQRZOHGJH��

http://etd.uwc.ac.za/ 
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H[SHULHQFH�� DQG� UHVRXUFHV� DPRQJ� VRXWKHUQ� SDUWQHUV����� 7KH� $IULFDQ� SDUWQHUVKLS� WR�

GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�IRUPDOO\�HQGHG�LQ�-XQH�������

$Q�RYHUYLHZ�RI� WKH�OLWHUDWXUH�UHYHDOV�FRQVHQVXV�DPRQJ�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�

�LQFOXGLQJ�JRYHUQPHQWV��GRQRUV��DQG�GHYHORSPHQW�DJHQFLHV��DERXW�WKH�SURQRXQFHG�DQG�

SHUYDVLYH�QDWXUH�RI�WKH�VKRUWDJH�RI�FDSDFLW\�DFURVV�VHFWRUV�LQ�VXE�6DKDUDQ�$IULFD��DQG�

KRZ� LW� FRQWLQXHV� WR� XQGHUPLQH� SURJUHVV� DQG� WKH� UHDOLVDWLRQ� RI� GHYHORSPHQW� JRDOV�

RXWOLQHG� LQ� QDWLRQDO� DQG� LQWHUQDWLRQDO� GRFXPHQWV��±��� &RQFHSWXDO� FODULW\� RQ� ZKDW�

FRQVWLWXWHV� FDSDFLW\� DQG� KRZ� LW� FDQ� EHVW� EH� GHYHORSHG� LV� QHYHUWKHOHVV� ZDQWLQJ�� $V�

%ULQFNHUKRII�DQG�0RUJDQ���ODPHQW�LQ�D�UHFHQW�VWXG\���

([SORULQJ� FDSDFLW\� FDQ� KDYH� DQ� $OLFH�LQ�:RQGHUODQG� IHHO�� GLIIHUHQW�
GHILQLWLRQV� DQG� PRGHOV� LQKDELW� GLVMXQFWLYH� UHDOLWLHV� ZKHUH� XQGHUO\LQJ�
DVVXPSWLRQV�DUH�QHLWKHU�REYLRXV�QRU�WUDQVIHUUDEOH��«�*LYHQ�WKH�EUHDGWK�DQG�
YDJXHQHVV�RI� WKH�DQDO\WLF� WHUULWRU\�� LW� LV�QRW�VXUSULVLQJ� WKDW��DV�D� WRSLF� IRU�
VWXG\� DQG� DQ� LQWHUYHQWLRQ� VWUDWHJ\�� WKH� OLWHUDWXUH� RQ� FDSDFLW\� DQG� &'�
>&DSDFLW\�'HYHORSPHQW@�LV�YROXPLQRXV�DQG�GLVSDUDWH��DQG�PL[HV�HPSLULFDO�
DQG�QRUPDWLYH�SHUVSHFWLYHV����

7KLV� FRQIXVLRQ� QRWZLWKVWDQGLQJ�� SURPLQHQW� FRQWHPSRUDU\� VFKRODUV� LQ� WKH� ILHOG���������

KDYH� PDGH� VWULGHV� WRZDUGV� JUHDWHU� FRQFHSWXDO� FODULW\� RI� WKH� FDSDFLW\� GHYHORSPHQW�

FRQFHSW�E\�SODFLQJ�LW�LQ�FRQWH[W�DQG�DGRSWLQJ�V\VWHPV�SHUVSHFWLYHV��DQG�WKXV�JLYLQJ�LW�

JUHDWHU� PHDQLQJ� DJDLQVW� WKH� EDFNJURXQG� RI� D� VRFLDO� FKDQJH� DJHQGD� LQ� FRPSOH[�

HQYLURQPHQWV���

7KLV�WKHVLV�H[DPLQHV�WKH�$IULFDQ�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS�LQ�KHDOWK�ZRUNIRUFH�

GHYHORSPHQW�� ZLWK� D� IRFXV� RQ� EHWWHU� XQGHUVWDQGLQJ� WKH� FRPSOH[� FRQWH[WXDO� DQG�

UHODWLRQDO� IDFWRUV� WKDW�PHGLDWH� WKH� SURFHVV� DQG� RXWFRPHV� RI� WKH� LQWHUYHQWLRQ� DFURVV�

GLIIHUHQW�VHWWLQJV��,W�DOVR�KRSHV�WR�LQIRUP�SROLF\��DFDGHPLF�DQG�UHVHDUFK�SUDFWLFH�LQ�WKH�

DUHQD� RI� FDSDFLW\� GHYHORSPHQW� LQ� JHQHUDO�� DQG� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�� LQ�

SDUWLFXODU�LQ�VXE�6DKDUDQ�$IULFD���

3UREOHP�VWDWHPHQW��

+HDOWK�V\VWHPV� LQ�VXE�6DKDUDQ�$IULFD�IDFH�PXOWLIDFHWHG�FDSDFLW\�FKDOOHQJHV� WR� IXOILO�

WKHLU�PDQGDWHV�RI�VHUYLFH�SURYLVLRQ�DQG�PDQDJHPHQW�RI�WKHLU�UHVRXUFHV��:LGH�UDQJLQJ�

FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQV� H[LVW� WR� DGGUHVV� WKHVH� OLPLWDWLRQV�� � +RZHYHU�� D�
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IDLOXUH� WR� WDNH� LQWR� DFFRXQW� FRPSOH[LW\� LQ� SODQQLQJ� DQG� LPSOHPHQWDWLRQ� RI� WKHVH�

FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQV� UHVXOWV� LQ� SRRU� LPSOHPHQWDWLRQ� RU� ODFN� RI�

VXVWDLQDELOLW\�RI�WKH�FDSDFLW\�JDLQV���

7KH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��DV�WKLV�

WKHVLV�ZLOO�DUJXH��LV�D�FRPSOH[�XQGHUWDNLQJ��VWUDGGOLQJ�PXOWLSOH�DQG�FKDQJLQJ�FRQWH[WV��

DQG�DFWRUV�DQG�DJHQGDV��,W�LV�HPEHGGHG�LQ�LQVWLWXWLRQDO�DQG�FRXQWU\�FRQWH[WV��FRPSHWLQJ�

DQG� FKDQJLQJ� LQGLYLGXDO� RU� LQVWLWXWLRQDO� SULRULWLHV�� ZKLFK� PHGLDWH� LWV� SURFHVV� DQG�

RXWFRPH��

$Q�H[DPLQDWLRQ�RI�WKH�RIWHQ�LPSOLFLW�DVVXPSWLRQV��WDFLW�NQRZOHGJH�DQG�H[SHULHQFH�RI�

DOO� SDUWLHV� WDNLQJ� SDUW� LQ� WKH� FDSDFLW\� GHYHORSPHQW� LQLWLDWLYH��±��� WKURXJK� FORVHU�

HQJDJHPHQW� LV� FULWLFDO� WR� DSSUHFLDWH� WKH� FRPSOH[� DQG� G\QDPLF� QDWXUH� RI� VXFK�

LQWHUYHQWLRQV�� )XUWKHUPRUH�� LW� DOVR� KHOSV� LQ� DQ� XQGHUVWDQGLQJ� RI� WKH� XQGHUO\LQJ�

SURJUDPPH�GHVLJQ�RU�LPSOHPHQWDWLRQ�LVVXHV�WKDW�PHGLDWH�WKH�SURFHVV�DQG�RXWFRPH�RI�

WKH�LQWHUYHQWLRQ������������ 7KLV�LV�SDUWLFXODUO\�WUXH�IRU�FDSDFLW\�GHYHORSPHQW�SURFHVVHV�

ZKLFK�DUH�RIWHQ�FRQVLGHUHG�WKH�SURYHUELDO�µEODFN�ER[¶������

7KH� VWXG\� GUDZV� RQ� DQG� FRQWULEXWHV� WR� OLWHUDWXUH� DQG� WKH� WKHRULHV� DERXW� FDSDFLW\�

GHYHORSPHQW�DV�D�V\VWHPV�SKHQRPHQRQ��5HVHDUFK�RQ�FDSDFLW\�GHYHORSPHQW�FRQWLQXHV�

WR�KDYH�JUHDW� UHOHYDQFH� LQ� WKH� ILHOG�GXH� WR� WKH� FRQWH[W�GHSHQGHQW� DQG�HYHU�HYROYLQJ�

QDWXUH�RI�WKH�SURFHVV���DQG�JDSV�LQ�UHVHDUFK�UHPDLQ�KXJH�LQ�/0,&V����7KHUH�LV�JHQHUDOO\�

D�ODFN�RI�OLWHUDWXUH�RQ�VRXWK�VRXWK�SDUWQHUVKLSV������

3XUSRVH�

7KH� WKHVLV� H[SORUHV� WKH� $IULFDQ� SDUWQHUVKLS� GHVLJQHG� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK�

ZRUNIRUFH�GHYHORSPHQW�WR�DGYDQFH�DQ�XQGHUVWDQGLQJ�RI�WKH�FRQWH[WXDO�DQG�UHODWLRQDO�

IDFWRUV�WKDW�PHGLDWH�SURFHVV�DQG�RXWFRPHV�RI�LWV�OLQNHG�FDSDFLW\�GHYHORSPHQW�VWUDWHJLHV��

QDPHO\��VRXWK�VRXWK�FRRSHUDWLRQ��GHYHORSPHQW�DQG�HPEHGGLQJ�RI�WUDLQLQJ�SURJUDPPHV��

DQG� WUDLQLQJ� IRU� RUJDQLVDWLRQDO� FDSDFLW\� GHYHORSPHQW�� (PEHGGHG� FDVH� VWXGLHV� WKDW�

H[DPLQH�WKHVH�LVVXHV�DUH�FRPSLOHG�DV�MRXUQDO�PDQXVFULSWV��WZR�SXEOLVKHG��WZR�XQGHU�

UHYLHZ��DQG�FRQWULEXWH�WR�WKH�HYLGHQFH�EDVH�RQ�WKH�PHDQLQJ�DQG�SUDFWLFH�RI�FDSDFLW\�

GHYHORSPHQW���
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5HVHDUFK�TXHVWLRQ��DLP�DQG�REMHFWLYHV��

7KH�RYHUDUFKLQJ�JXLGLQJ�VWXG\�TXHVWLRQ�FRYHUHG�E\�WKLV�WKHVLV�LV���

:KDW� DUH� WKH� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKDW� LQIOXHQFH� WKH� GHVLJQ� DQG�

LPSOHPHQWDWLRQ��SURFHVV�DQG�RXWFRPHV��RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�

LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW"��

7KH�VWXG\�DLPHG�WR�H[SORUH�KRZ�DQG�ZK\�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�$IULFDQ�

SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW� LV� HQDEOHG� RU�

FRQVWUDLQHG�E\�FRPSOH[�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV���

7KH�IROORZLQJ�VSHFLILF�REMHFWLYHV�ZHUH�GHYHORSHG�RU�HPHUJHG�WR�JXLGH�GLIIHUHQW�DVSHFWV�

RI�WKH�LQTXLU\���

�� 7R�GRFXPHQW�WKH�HPHUJHQFH�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�

KHDOWK�ZRUNIRUFH�GHYHORSPHQW���

�� 7R��XQGHUVWDQG�WKH�FKDOOHQJHV�IDFHG�GXULQJ�HDUO\�LPSOHPHQWDWLRQ��

�� 7R� DQDO\VH� � WKH� IDFWRUV� WKDW� LQIOXHQFH� WKH� FRQWULEXWLRQ� RI� WUDLQLQJ� WR�

RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW���

�� 7R�DQDO\VH�IDFWRUV�WKDW�LQIOXHQFH�WKH�LQWURGXFWLRQ�DQG�VXVWDLQDELOLW\�RI�WUDLQLQJ�

SURJUDPPHV�LQ�WUDLQLQJ�LQVWLWXWLRQV���

�� 7R�LGHQWLI\�WKH�GULYHUV��LPSDFW��DQG�UHJXODWLRQ�RI�PXOWLSOH�MRE�KROGLQJ�SUDFWLFHV�

RI�DFDGHPLFV�LQ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV���

3DSHUV�HPEHGGHG�LQ�WKH�WKHVLV��

7KH�DERYH�REMHFWLYHV�DUH�DGGUHVVHG�LQ�IRXU�SDSHUV�LQWHJUDWHG�LQWR�WKH�WKHVLV�DV�SDUW�RI�

WKH�UHVXOWV�FKDSWHU���

3DSHU� ���$PGH�:.�� 6DQGHUV�'�� DQG� /HKPDQQ�8��%XLOGLQJ� FDSDFLW\� WR� GHYHORS� DQ�

$IULFDQ�WHDFKLQJ�SODWIRUP�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��D�FROODERUDWLYH�LQLWLDWLYH�

RI�XQLYHUVLWLHV� IURP�IRXU�VXE�6DKDUDQ�FRXQWULHV��3XEOLVKHG�RQ�+XPDQ�5HVRXUFHV� IRU�

+HDOWK��YRO������QR����SS��±�����������
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3DSHU����$PGH�:.��0DUFKDO�%��6DQGHUV�'��/HKPDQQ�8��'HWHUPLQDQWV�RI�HIIHFWLYH�

RUJDQL]DWLRQDO� FDSDFLW\� WUDLQLQJ�� OHVVRQV� IURP� D� WUDLQLQJ� SURJUDPPH� RQ� KHDOWK�

ZRUNIRUFH� GHYHORSPHQW� ZLWK� SDUWLFLSDQWV� IURP� WKUHH� $IULFDQ� &RXQWULHV�� �������

6XEPLWWHG�WR�%0&�3XEOLF�+HDOWK�-RXUQDO�RQ����-XO\��������

3DSHU����$PGH�:.��6DQGHUV�'��6LGDW�0��0DQDVVH�1��+DLOHPDULDP�'��/HKPDQQ�8���

7KH�SROLWLFV�DQG�SUDFWLFH�RI�LQLWLDWLQJ�D�SXEOLF�KHDOWK�SRVWJUDGXDWH�SURJUDPPH�LQ�WKUHH�

XQLYHUVLWLHV�LQ�VXE�6DKDUDQ�$IULFD��WKH�FKDOOHQJHV�RI�DOLJQPHQW�DQG�FRKHUHQFH��������

$FFHSWHG�IRU�SXEOLFDWLRQ�RQ�,QWHUQDWLRQDO�-RXUQDO�IRU�(TXLW\�LQ�+HDOWK�RQ����0DUFK�

�������

3DSHU� ��� � $PGH�:.�� 6DQGHUV� '�� &KLOXQGR� %�� 5XJLJDQD� (�� +DLOH�0DULDP� '�� DQG�

/HKPDQQ�8��([SORULQJ�PXOWLSOH� MRE�KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV� LQ�SXEOLF�KHDOWK�

WUDLQLQJ� LQVWLWXWLRQV� IURP� WKUHH� VXE�6DKDUDQ� $IULFD� FRXQWULHV�� GULYHUV�� LPSDFW�� DQG�

UHJXODWLRQ��*ORE��+HDOWK�$FWLRQ��YRO������QR������������

([FHUSWV�IURP�WKH�DERYH�SDSHUV�IHDWXUH�DFURVV�WKH�GLIIHUHQW�FKDSWHUV�RI�WKH�WKHVLV�ZLWK�

WKH�DSSURYDO�RI�WKH�VXSHUYLVRUV����

2UJDQLVDWLRQ�RI�WKH�WKHVLV��

7KH�WKHVLV�LV�RUJDQLVHG�LQWR�ILYH�FKDSWHUV��7KH�WKHVLV�RSHQV�ZLWK�D�EULHI�LQWURGXFWRU\�

FKDSWHU�WKDW�SURYLGHV�DQ�RYHUYLHZ�RI�LW��&KDSWHU���SUHVHQWV�D�UHYLHZ�RI�WKH�OLWHUDWXUH�DQG�

FRQFHSWXDO� IUDPHZRUN�� ZKLFK� LQIRUP� VXEVHTXHQW� VHFWLRQV� RI� WKH� WKHVLV�� &KDSWHU� ��

IRFXVHV�RQ�GHVFULELQJ�DQG�SURYLGLQJ�D�UDWLRQDOH�IRU�WKH�UHVHDUFK�GHVLJQ��PHWKRGV�DQG�

SURFHGXUHV�DSSOLHG�LQ�WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�GDWD��ZLWK�D�IRFXV�RQ�FDVH�VWXG\�

UHVHDUFK�DQG�D�V\VWHP�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK��7KH�IRXU�FDVH�VWXGLHV��ZULWWHQ�

DV�PDQXVFULSWV��PDNH�XS�FKDSWHU����µ5HVXOWV¶��7KLV�FKDSWHU�GUDZV�RQ�GDWD�JDWKHUHG�IURP�

PXOWLSOH�VRXUFHV�DQG�PHWKRGV�DQG�LV�IUDPHG�LQ�VXFK�D�ZD\�DV�WR�DGGUHVV�DVSHFWV�RI�WKH�

RYHUDUFKLQJ� UHVHDUFK�TXHVWLRQ� DQG�REMHFWLYHV��&KDSWHU���RI� WKH� WKHVLV�SXOOV� WRJHWKHU�

LQVLJKWV�IURP�WKH�SUHFHGLQJ�FKDSWHUV��KLJKOLJKWV�WKH�LPSOLFDWLRQV�RI�WKH�UHVHDUFK��DQG�

SURSRVHV�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK���
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&+$37(5����/,7(5$785(�5(9,(:��

$� UHYLHZ� RI� OLWHUDWXUH� ZDV� FRQGXFWHG�ZLWK� WKH� SXUSRVH� RI� SXOOLQJ� WRJHWKHU�ZKDW� LV�

NQRZQ� DERXW� WKH� LVVXHV� RI� LQWHUHVW� LQ� RUGHU� WR� ORFDWH� WKH� UHVHDUFK� DQG� LGHQWLI\� D�

FRQFHSWXDO� IUDPHZRUN� WKDW�DGYDQFHV�XQGHUVWDQGLQJ�DQG� LQIRUPV�VXEVHTXHQW�DQDO\VLV�

DQG�LQWHUSUHWDWLRQ���±���$�GHGXFWLYH�DQG�LQGXFWLYH�DSSURDFK�WR�UHYLHZLQJ�OLWHUDWXUH�KDV�

EHHQ�XVHG�WR�VXLW�WKH�EURDG�UDQJLQJ�WRSLFV�WKDW�DUH�FRQVLGHUHG�UHOHYDQW�LQ��WKLV�UHVHDUFK�

DQG�LWV�LWHUDWLYH�DQG�XQIROGLQJ�QDWXUH��DOO�RI�ZKLFK�UHTXLUH�WKH�UHYLHZ�WR�EH�DGDSWDEOH�LQ�

LWV�ORJLF�DQG�HFOHFWLF�LQ�LWV�FRYHUDJH������

7KH� UHYLHZ� HQFRPSDVVHV� GLYHUVH� SHHU� UHYLHZHG� MRXUQDO� DUWLFOHV�� ERRNV�� DQG� JUH\�

OLWHUDWXUH�VXFK�DV�UHSRUWV�RU�SDSHUV�RULJLQDWLQJ�IURP�DFURVV�YDULRXV�GLVFLSOLQHV�ILHOGV��

QDPHO\�� SXEOLF� KHDOWK�� HGXFDWLRQ�� PDQDJHPHQW�� VRFLRORJ\�� SV\FKRORJ\�� DQG�

LPSOHPHQWDWLRQ�UHVHDUFK��7KH�LGHQWLILFDWLRQ�RI�OLWHUDWXUH�ZDV�LWHUDWLYHO\�GRQH�WKURXJK�

XVLQJ�NH\�WHUPV��FDSDFLW\�GHYHORSPHQW��OHDGHUVKLS�GHYHORSPHQW��FRPSOH[LW\��V\VWHPV�

WKLQNLQJ�� PXOWLSOH� MRE� KROGLQJ�� SURJUDPPH� FKDPSLRQ�� SXEOLF� KHDOWK� WUDLQLQJ��

SDUWQHUVKLS� ZRUNLQJ�� DQG� VRXWK�VRXWK� FRRSHUDWLRQ��� 6HDUFK� VWUDWHJLHV� LQFOXGH� ����

VHDUFKLQJ�HOHFWURQLF�GDWDEDVHV��38%0('�0('/,1(�DQG�6$*(��ZLWK�D�SULPDU\�IRFXV�

RQ�HPSLULFDO�DQG�FRQFHSWXDO�SXEOLFDWLRQV�RQ�FDSDFLW\�GHYHORSPHQW�DQG�HYDOXDWLRQ������

VHDUFKLQJ�WKH�LQWHUQHW�WR�UHWULHYH�SDUWLFXODUO\�UHOHYDQW�JUH\�OLWHUDWXUH��DQG�����FKHFNLQJ�

UHIHUHQFH�OLVWV�RI�UHOHYDQW�OLWHUDWXUH�IRXQG�WKURXJK�WKH�DERYH�VWUDWHJLHV���

7KH�JUH\�OLWHUDWXUH�HPDQDWHG�PRVWO\�IURP�HGXFDWLRQDO��JRYHUQPHQW�DQG�GHYHORSPHQW�

DJHQFLHV�DQG�SURYHG�WR�EH�D�XVHIXO�VRXUFH�RI�LQVLJKW�DV�WR�KRZ�YDULRXV�DFWRUV�SHUFHLYH�

DQG�DVVHVV�FDSDFLW\�FKDOOHQJHV�DQG�LQWHUYHQWLRQV��$GDPV�HW�DO���������H[SODLQ�WKH�YDOXH�

RI�FRQVLGHULQJ�JUH\�OLWHUDWXUH�IRU�UHYLHZ���

,QIRUPDWLRQ� RQ� DSSOLHG� SXEOLF� KHDOWK� UHVHDUFK� TXHVWLRQV� UHODWLQJ� WR� WKH�
QDWXUH�DQG�UDQJH�RI�SXEOLF�KHDOWK�LQWHUYHQWLRQV��DV�ZHOO�DV�PDQ\�HYDOXDWLRQV�
RI�WKHVH�LQWHUYHQWLRQV��PD\�EH�SUHGRPLQDQWO\��RU�RQO\��KHOG�LQ�JUH\�OLWHUDWXUH�
DQG�JUH\�LQIRUPDWLRQ��(YLGHQFH�V\QWKHVHV�RQ�WKHVH�WRSLFV�QHHG��WKHUHIRUH��
WR�HPEUDFH�JUH\�OLWHUDWXUH�DQG�LQIRUPDWLRQ���

,QWHUQDWLRQDO� GHYHORSPHQW� DJHQFLHV� DQG� 1*2V� DFFRXQW� IRU� WKH� OLRQ¶V� VKDUH� RI�

NQRZOHGJH�WKDW�LV�JHQHUDWHG�DQG�SXEOLVKHG�DERXW�FDSDFLW\�GHYHORSPHQW��DV�RSSRVHG�WR�
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UHVHDUFK� DQG� DFDGHPLF� LQVWLWXWLRQV� WKDW� DUH� WUDGLWLRQDO� KXEV� RI� NQRZOHGJH�� 7KLV�

FRQWULEXWHV� WR� WKH� NH\� UROH� WKHVH� H[WHUQDO� DFWRUV� VWLOO� SOD\� LQ� IDFLOLWDWLQJ� FDSDFLW\�

GHYHORSPHQW����

$OO�WKHVH�VHDUFKHV�GLG�QRW�KDYH�DQ\�WLPH�OLPLW�DQG�WKH�LQFOXVLRQ�RI�OLWHUDWXUH�IRU�UHYLHZ�

ZDV�SULPDULO\�GULYHQ�E\�WKH�GHJUHH�RI�UHOHYDQFH�WR�WKH�LQTXLU\��7KH�UHYLHZ�KDV�EHHQ�

FRQGXFWHG�RYHU�WKH�FRXUVH�RI�WKH�HQWLUH�UHVHDUFK�SURFHVV��IURP�GHVLJQ�WR�V\QWKHVLV���7KH�

LQLWLDO� UHYLHZ� SULRU� WR� GDWD� FROOHFWLRQ� IRFXVHG� EURDGO\� RQ� OLWHUDWXUH� UHODWHG� WR�� WKH�

PHDQLQJ�DQG�SUDFWLFH�RI�FDSDFLW\�GHYHORSPHQW��SHUVSHFWLYHV�WKDW�FRXOG�JXLGH�WKH�IRFXV�

DQG�QDWXUH�RI�WKH�LQTXLU\�LQWR�FDSDFLW\�GHYHORSPHQW��PHWKRGRORJLFDO�DSSURDFKHV�WKDW�

FRXOG�KHOS�XQSDFN�PHFKDQLVPV�XQGHUO\LQJ�LQWHUYHQWLRQV��DQG�WKH�VWDWH�RI�FDSDFLW\�IRU�

KHDOWK�ZRUNIRUFH�PDQDJHPHQW� LQ�VXE�6DKDUDQ�FRXQWULHV��DQG� LQWHUYHQWLRQV�UHODWHG� WR�

WKLV���

$�IXUWKHU�UHYLHZ�ZDV�FRQGXFWHG�DW�WKH�ODWHU�VWDJHV�RI�WKH�UHVHDUFK��GDWD�DQDO\VLV�DQG�

V\QWKHVLV��WR�EHWWHU�XQGHUVWDQG�VLJQLILFDQW�WKHPHV�HPHUJLQJ�IURP�WKH�GDWD��ZKLFK�ZHUH�

QRW� DGHTXDWHO\� FRYHUHG� LQ� WKH� LQLWLDO� UHYLHZ�� 7KLV� FRYHUHG� LVVXHV�� ZKLFK� EHFDPH�

SURPLQHQW� LQ�XQGHUVWDQGLQJ�GHYHORSPHQWV� LQ� WKH� LQWHUYHQWLRQ�VXFK�DV� LQWURGXFLQJ�RU�

DGDSWLQJ�LQQRYDWLRQV��WKH�UROH�RI�SURJUDPPH�FKDPSLRQV��DQG�DQ\�FRQWH[W�UHODWHG�LVVXH�

RI�PXOWLSOH�MRE�KROGLQJ�LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV���

$�VLJQLILFDQW�SRUWLRQ�RI�WKH�UHYLHZ�RI�OLWHUDWXUH�RQ�WKH�DIRUHPHQWLRQHG�WKHPDWLF�DUHDV�

LV� VHOHFWLYHO\� LQWHJUDWHG� LQWR� WKH� IRXU� MRXUQDO�PDQXVFULSWV� WKDW�PDNH� XS� WKH� ILQGLQJ�

VHFWLRQ�RI� WKH� WKHVLV��$FFRUGLQJO\�� SDSHU��� FRYHUV� OLWHUDWXUH� DERXW� WKH�GXDO� FDSDFLW\�

FKDOOHQJHV�IDFLQJ�SXEOLF�KHDOWK�LQVWLWXWLRQV�LQ�VXE�6DKDUDQ�FRXQWULHV��H[SHFWDWLRQ�IRU�

WKH�LQVWLWXWLRQV�WR�SURGXFH�WKH�QH[W�JHQHUDWLRQ�RI�KHDOWK�ZRUNIRUFH�ZKLOH�IDFLQJ�FDSDFLW\�

FKDOOHQJHV� RI� WKHLU� RZQ���� 3DSHU� �� LQWHJUDWHV� OLWHUDWXUH� GHDOLQJ� ZLWK� WUDLQLQJ� DV� D�

FDSDFLW\�GHYHORSPHQW�VWUDWHJ\��DQG�IDFWRUV�LQIOXHQFLQJ�DSSOLFDWLRQ�RI�OHDUQLQJ�GXULQJ�

DQG�SRVW�WUDLQLQJ��3DSHU���GUDZV�RQ�OLWHUDWXUH�DERXW�LQWHUYHQWLRQV�WKDW�VHHN�WR�LQWURGXFH�

QHZ�WUDLQLQJ�SURJUDPPHV��SDUWQHUVKLS�ZRUNLQJ��DQG�SURJUDPPH�FKDPSLRQV��3DSHU���

HQJDJHV�ZLWK�HYLGHQFH�LQ�WKH�ERG\�RI�OLWHUDWXUH�DERXW�WKH�SKHQRPHQRQ�RI�PXOWLSOH�MRE�

KROGLQJ����$�UHYLHZ�RI�OLWHUDWXUH�SHUWDLQLQJ�WR�UHVHDUFKLQJ�FDSDFLW\�GHYHORSPHQW�DQG�

TXDOLWDWLYH�FDVH�VWXG\���ZDV�LQWHJUDWHG�LQWR�WKH�GLIIHUHQW�SDSHUV�DQG�WKH�PHWKRGRORJ\�

FKDSWHU��
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,Q�WKLV�FKDSWHU��HIIRUWV�DUH�PDGH�WR�DYRLG�GXSOLFDWLRQ�E\�IRFXVLQJ�RQ�WZR�EURDG�WKHPHV�

UXQQLQJ�WKURXJK�WKH�WKHVLV��)LUVW��WKH�UHYLHZ�LQLWLDOO\�HQJDJHG�ZLWK�HPHUJLQJ�QDUUDWLYHV�

DQG�HYROYLQJ�QRWLRQV�RI�FDSDFLW\�DQG�FDSDFLW\�GHYHORSPHQW��FDSDFLW\�GHYHORSPHQW�DV�D�

V\VWHPV�SKHQRPHQRQ�� OHYHOV� DQG�GLPHQVLRQV�RI�FDSDFLW\��DQG�FHQWUDOLW\�RI�SRZHU� LQ�

FDSDFLW\�GHYHORSPHQW�GUDZLQJ�RQ� OLWHUDWXUH�RQ� LQWHUYHQWLRQV� WR� LPSURYH� KXPDQ�DQG�

LQVWLWXWLRQDO� FDSDFLW\� LQ� JHQHUDO�� DQG� ZLWK� D� SDUWLFXODU� IRFXV� RQ� WKH� KHDOWK� VHFWRU��

6HFRQGO\�� WKH� UHYLHZ� FRYHUHG� D� V\VWHP�WKLQNLQJ� DQG�FRPSOH[LW\�SHUVSHFWLYH� DQG� LWV�

FRQWULEXWLRQ�WR�FDSDFLW\�GHYHORSPHQW�SUDFWLFH�DQG�UHVHDUFK���

7KH�UHYLHZ�RI�OLWHUDWXUH�FXOPLQDWHG�LQ�WKH�LQWURGXFWLRQ�RI�WKH�FRQFHSWXDO�IUDPHZRUN�WR�

JXLGH�WKH�H[SORUDWLRQ�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�

GHYHORSPHQW�DV�D�FRPSOH[�V\VWHPV�SKHQRPHQRQ��DQG�XQGHUVWDQGLQJ�RI�WKH�FRQWH[WXDO�

DQG�UHODWLRQDO�IDFWRUV�WKDW�LQIOXHQFH�LWV�SURFHVVHV�DQG�RXWFRPHV���

*URZLQJ�SRSXODULW\�DQG�ZHDN�FRQFHSWXDO�FODULW\�

&DSDFLW\�DQG�FDSDFLW\�GHYHORSPHQW�DUH�VXEMHFWV�RI�LQWHUHVW�DFURVV�GLIIHUHQW�GLVFLSOLQHV��

,Q�WKH�GHYHORSPHQW�DUHQD��WKH�DFWXDO�XVH�RI�WKH�WHUP�FDSDFLW\�GHYHORSPHQW�LV�WUDFHG�WR�

WKH� ����V�� EXW� JDLQLQJ� SRSXODULW\� LQ� WKH� ����V� DV� DQ� RYHUDUFKLQJ� JRDO� RI� WHFKQLFDO�

FRRSHUDWLRQ���������

&DSDFLW\�GHYHORSPHQW�KDV�EHHQ�WKH�KDOOPDUN�RI�GHYHORSPHQW�FRRSHUDWLRQ��DQG�HIIRUWV�

WR� FKDUDFWHULVH� GHYHORSPHQW� FRRSHUDWLRQ� ERWK� LQ� LWV� SXUSRVH� DQG� LWV� DWWULEXWHV� KDYH�

SURPLQHQWO\� IHDWXUHG� LQ� WKH�PXOWLSOH� DLG�HIIHFWLYHQHVV� IRFXVHG� JOREDO� GHOLEHUDWLRQV��

LQFOXGLQJ�WKH�+LJK�/HYHO�)RUD�KHOG�LQ�5RPH���������3DULV���������$FFUD���������DQG�

%XVDQ�����������

7KH�UHDOLVDWLRQ�RI�GHYHORSPHQW�JRDOV�OLNH�WKH�0LOOHQQLXP�'HYHORSPHQW�*RDOV��0'*V���

DV� RXWOLQHG� LQ� QDWLRQDO� DQG� LQWHUQDWLRQDO� GRFXPHQWV�� LV�� DPRQJVW� RWKHU� WKLQJV��

GHWHUPLQHG�E\� WKH� OHYHO�RI�FDSDFLW\�SUHYDLOLQJ�DW�GLIIHUHQW� OHYHOV�� LQFOXGLQJ� WKRVH�RI�

LQGLYLGXDO��RUJDQLVDWLRQDO�DQG� WKH�VXUURXQGLQJ�FRQWH[W��$�SHUFHLYHG� ODFN�RI�FDSDFLW\�

DQG�� WKHUHIRUH�� WKH� QHHG� IRU� FDSDFLW\� GHYHORSPHQW� KDV� EHHQ� D� FHQWUDO� FRQFHUQ� RI�
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JRYHUQPHQWV�� GRQRUV�� DQG� GHYHORSPHQW� DJHQFLHV���±������ � &DVHV� LQ� SRLQW� DUH� WKH� 81�

0LOOHQQLXP�3URMHFW��WKH�&RPPLVVLRQ�IRU�$IULFD��DQG�WKH�1HZ�3DUWQHUVKLS�IRU�$IULFD¶V�

(FRQRPLF�'HYHORSPHQW��1(3$'���ZKLFK�DOO�DVVHUWHG�WKDW�VXVWDLQDEOH�GHYHORSPHQW�FDQ�

EH� JXDUDQWHHG� RQO\� WKURXJK� VWUHQJWKHQLQJ� FDSDFLW\� DFURVV� GLIIHUHQW� OHYHOV������

'HYHORSPHQW� VWUDWHJLHV� RI� VHYHUDO� FRXQWULHV� KDYH� DOVR� XQGHUOLQHG� WKH� FHQWUDOLW\� RI�

FDSDFLW\� GHYHORSPHQW�� DQG� WKH� LPSHUDWLYH� RI� VHFXULQJ� DVVLVWDQFH� IRU� FDSDFLW\�

GHYHORSPHQW�VWUDWHJLHV���

5HFRPPHQGDWLRQV� LQFOXGHG� LQ� WKH�0'*V�PDGH� WKH� FDVH� IRU�GHYHORSLQJ� FDSDFLW\� LQ�

UHVRXUFH�SRRU�VHWWLQJV�LI�WKH\�ZHUH�JRLQJ�WR�VWDQG�DQ\�FKDQFH�RI�DFFRPSOLVKLQJ�WKHVH�

SUH�VHW� JRDOV�� 7KLV�ZDV� SDUWLFXODUO\� WUXH�ZLWK� UHVSHFW� WR� UHFRPPHQGDWLRQV� �� DQG� ���

7KHVH�FDOOHG�IRU�WKH�PRELOLVDWLRQ�RI�UHVRXUFHV��LQFUHDVLQJ�LQYHVWPHQW�DQG�VFDOLQJ�XS�WKH�

SURGXFWLRQ�RI�VNLOOHG�KXPDQ�UHVRXUFHV����,Q�WKH�SRVW�0'*V�HUD�±�DQG�ZLWK�WKH�DGYHQW�

RI�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*V��±�FDSDFLW\�GHYHORSPHQW�LV�FRQVLGHUHG�

HYHQ�PRUH�FULWLFDO�IRU�WKH�UHDOLVDWLRQ�RI�WKH�JRDOV����

&DSDFLW\�GHYHORSPHQW�LV�FRQVLGHUHG�FHQWUDO�WR�LPSURYLQJ�KHDOWK�V\VWHPV�SHUIRUPDQFH�

DQG� KHDOWK� RXWFRPHV�� 7KH� FDSDFLW\� GHYHORSPHQW� SURFHVV� WKDW� RIWHQ� HQFRPSDVVHV�

ILQDQFLDO��WHFKQLFDO��PDQDJHULDO�RU�SROLWLFDO�GLPHQVLRQV�KDV�EHHQ�VXJJHVWHG�WR�XQGHUOLH�

DOO� UHODWLRQVKLSV�ZLWK� H[WHUQDO�SDUWQHUV��7KLV�KDV�PDGH� WKH� FRQFHSW� IDYRXUHG�DPRQJ�

SURIHVVLRQDOV�LQYROYHG�LQ�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�LQWHUYHQWLRQV���

:KLOH�WKHUH�LV�D�JUHDW�GHDO�RI�DJUHHPHQW�UHJDUGLQJ�WKH�ODFN�RI�FDSDFLW\�DQG�WKH�QHHG�IRU�

FDSDFLW\� GHYHORSPHQW�� WKHUH� LV�� KRZHYHU�� YHU\� OLWWOH� FRQFHSWXDO� FODULW\� RQ� ZKDW�

FRQVWLWXWHV�FDSDFLW\�DQG�KRZ�LW�FDQ�EHVW�EH�GHYHORSHG���������

'HILQLWLRQV�DERXQG�DV�WR�ZKDW�FDSDFLW\�GHYHORSPHQW�PHDQV��DQG�WKLV�SUREDEO\�KDV�WR�

GR�ZLWK�HDUOLHU�GHYHORSPHQW�FRQFHSWV� WKDW�GDWH�EDFN�WR�WKH�����V��ZKLFK�DUH�DNLQ�WR�

FDSDFLW\�GHYHORSPHQW�������������7KH�FRQFHSW�DOVR�UHVRQDWHV�ZLWK�VXEVHTXHQW�QRWLRQV�LQ�

WKH� ILHOG� RI� GHYHORSPHQW�� LQFOXGLQJ� µLQVWLWXWLRQDO� EXLOGLQJ�� +5'� >+XPDQ� 5HVRXUFH�

'HYHORSPHQW@�� LQVWLWXWLRQDO� GHYHORSPHQW�� GHYHORSPHQW� PDQDJHPHQW�DGPLQLVWUDWLRQ�

DQG�LQVWLWXWLRQDO�VWUHQJWKHQLQJ�¶���

0RUJDQ��������SRLQWV�RXW�WKH�DPELYDOHQFH�VXUURXQGLQJ�WKH�XVH�RI�WKH�FRQFHSW���
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7KH� VXEMHFW� RI� FDSDFLW\�� DV� D� ERG\� RI� NQRZOHGJH� VXEMHFW�� KDV� D� ZHDN�
LQWHOOHFWXDO� VWDQGLQJ� LQ� WKH� ZLGHU� GHYHORSPHQW� ZRUOG�� ,W� FRPHV� ZLWK� QR�
DFFHSWHG�DQG�WHVWHG�ERG\�RI�WKHRU\�WKDW�SHRSOH�FDQ�XVH�ZLWK�DQ\�FRQILGHQFH��
,W�ODFNV�D�ODQJXDJH�RU�VHW�RI�WHUPV�WKDW�FDQ�DLG�FRPPXQLFDWLRQ�DQG�VKDUHG�
XQGHUVWDQGLQJ���

2Q� WKH� VDPH� QRWH�� WKH�:RUOG�%DQN� XQGHUVFRUHV� WKH� QHHG� IRU� IXUWKHU� HPSLULFDO� DQG�

FRQFHSWXDO�ZRUN�DURXQG�WKH�FRQFHSW�WR�UHIOHFW�LWV�PXOWLSOH�QXDQFHV��µ&DSDFLW\�EXLOGLQJ�

KDV�QRW�GHYHORSHG�DV�D�ZHOO�GHILQHG�DUHD�RI�GHYHORSPHQW�SUDFWLFH�ZLWK�DQ�HVWDEOLVKHG�

ERG\�RI�NQRZOHGJH�DERXW�ZKDW�ZRUNV�LQ�PHHWLQJ�GLIIHUHQW�QHHGV�XQGHU�GLIIHUHQW�FRXQWU\�

DQG�VHFWRU�FRQGLWLRQV�¶��

'HVSLWH�WKH�DOO�HQFRPSDVVLQJ�QRWLRQ�RI�WKH�WHUP�DQG�LWV�VHHPLQJO\�KDUPRQLVLQJ�HIIHFW�

RQ� GHYHORSPHQW� GLVFRXUVH���� PDQ\� VFKRODUV� UHLWHUDWH� WKH� QHHG� WR� EH� DZDUH� RI� WKH�

PXOWLSOLFLW\�RI�QRWLRQV�DWWULEXWHG�WR�WKH�WHUP�FDSDFLW\�GHYHORSPHQW��ZKLFK�PD\�UHQGHU�

LW� ORVH� DQ\� PHDQLQJ���������� 2Q� WKDW� DFFRXQW�� +RSH� ������� HQXPHUDWHV� WKH� GLIIHUHQW�

PHDQLQJV�DWWULEXWHG�WR�FDSDFLW\�DQG�FDSDFLW\�GHYHORSPHQW��IRU�H[DPSOH��µDQ�LQVWUXPHQW��

D� SURFHVV�� DQ� REMHFWLYH�� DQ� DSSURDFK� WR� GHYHORSPHQW�� D� IUDPHZRUN� IRU� FKDQJH�� DQG�

WUDQVIRUPDWLRQ¶���

7KH�ZLGHVSUHDG�DSSOLFDWLRQ�RI� WKH�WHUP�DOVR�VXJJHVWV� WKDW� LW� LV�XVHG�WR�FRPPXQLFDWH�

XQSUREOHPDWLVHG�QRWLRQV�RI�SRVLWLYH�UHVXOWV�DQG�WUDQVIRUPDWLRQ��6XFK�XVHV�RIWHQ�FRPH�

DFURVV�DV�EHLQJ�GHYRLG�RI�DQ\�SROLWLFDO�FRQVLGHUDWLRQ�DQG�DSSUHFLDWLRQ�RI�ORFDO�FRQWH[W��

7D\ORU�DQG�&ODUNH���������LQ�WKHLU�SDSHU�WKDW�HPHUJHG�RXW�RI�D�ZRUNVKRS�RUJDQLVHG�WR�

GLVFXVV�FDSDFLW\�LVVXHV�DQG�DWWHQGHG�E\�SDUWLFLSDQWV�GUDZQ�IURP�DFDGHPLF��UHVHDUFK�DQG�

GRQRU�LQVWLWXWLRQV��KLJKOLJKWHG�WKH�FRQIODWHG�DQG�DSROLWLFDO�DSSOLFDWLRQ�RI�WKH�FRQFHSW�RI�

FDSDFLW\�GHYHORSPHQW��

&DSDFLW\�GHYHORSPHQW�� DW� OHDVW� LQ� WHUPV�RI� ODQJXDJH�XVHG�� VHHPV� WR�KDYH�
EHFRPH�D�FDWFK�DOO«��>DQG@�DSSHDUV�WR�EH�D�UDWKHU�QHXWUDO��YDOXH�IUHH�IRUP�
RI� HQJDJHPHQW� EHWZHHQ� GLIIHUHQW� GHYHORSPHQW� DFWRUV�� «&'� >&DSDFLW\�
'HYHORSPHQW@�DSSURDFKHV�DUH�IUHTXHQWO\�GHFRQWH[WXDOL]HG�DQG�DSROLWLFDO��,W�
LV�RIWHQ�DVVXPHG�WKDW�LI�WKH�DSSURDFK�LV�µULJKW¶��WKH�RXWFRPH�ZLOO�EH�SRVLWLYH��
EXW� HYLGHQFH� VXJJHVWV� WKDW� D�PRUH� QXDQFHG� SHUVSHFWLYH� RI� WKH� FRQWH[W� LV�
QHHGHG�� ZKLFK� LQFOXGHV� DQ� DZDUHQHVV� RI� WKH� UHODWLRQVKLS� EHWZHHQ�
NQRZOHGJH�DQG�SRZHU���

5HVHDUFKHUV�DOVR�QRWHG�WKH�ODFN�RI�DQ�H[SOLFLW�DUWLFXODWLRQ�RI�WKHRULHV�GULYLQJ�FDSDFLW\�
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GHYHORSPHQW�SUDFWLFH�DQG�UHVHDUFK����������7KH�OLPLWHG�DSSOLFDWLRQ�RI�WKHRU\�LQ�FDSDFLW\�

GHYHORSPHQW�UHVHDUFK�KDV�EHHQ�GHVFULEHG�DV�ZDVWHIXO�DQG�DQ�LPSHGLPHQW�WR�OHDUQLQJ���

3RRU�WKHRUHWLFDO�XQGHUSLQQLQJ�PDNHV�LW�GLIILFXOW�WR�XQGHUVWDQG�DQG�H[SODLQ�
KRZ� DQG� ZK\� LPSOHPHQWDWLRQ� VXFFHHGV� RU� IDLOV�� WKXV� UHVWUDLQLQJ�
RSSRUWXQLWLHV� WR� LGHQWLI\� IDFWRUV� WKDW� SUHGLFW� WKH� OLNHOLKRRG� RI�
LPSOHPHQWDWLRQ� VXFFHVV� DQG� GHYHORS� EHWWHU� VWUDWHJLHV� WR� DFKLHYH� PRUH�
VXFFHVVIXO�LPSOHPHQWDWLRQ�����

%URZQ� HW� DO�� ������� UHLWHUDWHG� WKH� WHQWDWLYH� QDWXUH� RI� WKH� FKRLFH� RI� LQGLFDWRUV� LQ�

DVVHVVLQJ� FDSDFLW\� GHYHORSPHQW� LQ� WKH� FRQWH[W� RI� UHVHDUFK� DERXW� KHDOWK� V\VWHP�

VWUHQJWKHQLQJ�GXH�WR�WKH�LPSRVVLEOH�WDVN�RI�GLVHQWDQJOLQJ�WKH�YDU\LQJ�LQIOXHQFHV�RI�WKH�

G\QDPLF�LQWHUDFWLRQ�RI�WKH�V\VWHP�ZLWK�FRQWH[WXDO�IDFWRUV���

0HWKRGRORJLFDO�FKDOOHQJHV�WR�PHDVXULQJ�FDSDFLW\�UHODWH�WR�WKH�LQKHUHQW�QDWXUH�
DQG� UROH�RI�FDSDFLW\� DQG�FDSDFLW\�EXLOGLQJ� LQWHUYHQWLRQV� LQ� WKH�KHDOWK� VHFWRU��
&DSDFLW\�DQG�FDSDFLW\�EXLOGLQJ�DUH�QHYHU�VWDWLF�DQG�WKHUHIRUH�GLIILFXOW�WR�FDSWXUH��
&DSDFLW\�LV�PXOWLGLPHQVLRQDO��DQG�FDSDFLW\�GHYHORSPHQW�RFFXUV�LQ�VWDJHV����

2Q�WKH�VDPH�QRWH��7D\ORU�DQG�&ODUNH��������UHFRJQLVHG�WKH�ODFN�RI�WKHRU\�LQ�UHVHDUFK�

DERXW�FDSDFLW\�GHYHORSPHQW�ZKLFK�WKH\�DWWULEXWH�WR�ODFN�RI�HYLGHQFH�DV�WR�KRZ�FDSDFLW\�

GHYHORSPHQW�WDNHV�VKDSH�DFURVV�GLIIHUHQW�FRQWH[WV���

,Q� D� QXWVKHOO�� WKH� ODFN� RI� WKHRU\� RU� LQDGHTXDWH� HYLGHQFH� WR� EXLOG� WKHRULHV� KDV� EHHQ�

PHQWLRQHG�DV�FRQWULEXWLQJ�WR�WKH�SURPLQHQFH�RI�D�VOHZ�RI�XQIRXQGHG�DVVXPSWLRQV�PDGH�

LQ�WKH�ILHOG��7KHVH�LQFOXGH�WKH�XQSUREOHPDWLVHG�SRVLWLYH�DOLJQPHQW�DPRQJ�FDSDFLW\�DW�

GLIIHUHQW�OHYHOV�DQG�WKH�FKDQJH�SURFHVV�LQ�FDSDFLW\�GHYHORSPHQW���

$Q� LQFUHDVH�LQ� LQGLYLGXDO�FDSDFLWLHV�RIWHQ� IDLOV� WR� WUDQVODWH� LQWR� LQFUHDVHG�
SURMHFW�RU�RUJDQL]DWLRQDO�FDSDFLW\��:H�QHHG�WR�XQGHUVWDQG�WKH�FLUFXPVWDQFHV�
XQGHU�ZKLFK�LQGLYLGXDO�DQG�RUJDQLVDWLRQDO�LQWHUHVWV�DUH�OLNHO\�WR�FRQYHUJH�
DQG�ZKHQ� WKH\� DUH� OLNHO\� WR�EH� LQ� FRQIOLFW��0RUHRYHU�� FDSDFLW\� RXWFRPHV�
GXULQJ� D� SURMHFW� GR� QRW� QHFHVVDULO\� OHDG� WR� WUDQVIRUPDWLYH� FKDQJHV� RU�
GHYHORSPHQW� LPSDFWV� RQFH� WKH� SURMHFW� LV� FRPSOHWHG�� HVSHFLDOO\� ZKHQ�
REVWDFOHV�WR�FKDQJH�DUH�QRW�WDFNOHG�E\�RWKHU�LQWHUYHQWLRQV�����

7KH�UHFHQW�JURZLQJ�UHDOLVDWLRQ�RI�WKH�QHHG�WR�DUWLFXODWH�WKH�XQGHUO\LQJ�DVVXPSWLRQV�RI�

LPSOHPHQWDWLRQV�DQG�PHFKDQLVPV�RI�FKDQJH�KDV�OHG�WR�WKH�LQFUHDVLQJ�XVH�RI�PRGHOV��

IUDPHZRUNV�DQG�WKHRULHV�WR�WKLV�HQG���
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'HVSLWH� WKH� PXOWLSOLFLW\� RI� PHDQLQJV�� WZR� SURPLQHQW� VWUHDPV� RI� GHILQLWLRQV� DUH�

GLVFHUQHG�� 7KH� ILUVW� FDWHJRU\� RI� GHILQLWLRQV� KLJKOLJKWV� FDSDFLW\� GHYHORSPHQW� DV� D�

SURFHVV�RU�DSSURDFK�WRZDUGV�EURDGHU�GHYHORSPHQW�WDUJHWV��VXFK�DV�WKH�HUDGLFDWLRQ�RI�

SRYHUW\��7KH�VHFRQG�FDWHJRU\�HPSKDVLVHV�FDSDFLW\�GHYHORSPHQW�DV�DQ�REMHFWLYH�LQ�LWV�

RZQ�ULJKW��EH�LW�DQ�LPSURYHPHQW�LQ�FDSDFLW\�RI�LQGLYLGXDOV�RU�RUJDQLVDWLRQV������

3UHIHUHQFH� IRU� WKH�QRWLRQV�RI�FDSDFLW\� HLWKHU�DV� D�SURFHVV�RU�RXWFRPH��RU�FRQWHQWLRQ�

UHJDUGLQJ� ZKLFK� RI� WKH� WZR� QRWLRQV� UHSUHVHQW� FDSDFLW\� GHYHORSPHQW�� KDV� UHFHLYHG�

FULWLFLVP�IURP�VRPH�FRUQHUV��ZKLFK�FRQVLGHU�WKLV�OLQH�RI�FRQYHUVDWLRQ�XQSURGXFWLYH�DQG�

SRWHQWLDOO\�IXUWKHU�GLVWRUWLQJ�RXU�XQGHUVWDQGLQJ���

6LQFH�SURFHVV�DQG�UHVXOWV�>RXWFRPH@�DUH�FRQVWUXFWV��VHHLQJ�WKHP�DV�RSSRVLWH�
HQGV�RI�DQ�DUWLILFLDO�VSHFWUXP�PD\�EOLQNHU�RXU�WKLQNLQJ�DERXW�WKH�PHDQLQJV�
DQG�SUDFWLFH�RI�FDSDFLW\�GHYHORSPHQW���

7KLV�QRWZLWKVWDQGLQJ��SURPLQHQW�FRQWHPSRUDU\�VFKRODUV�LQ�WKH�ILHOG�������������KDYH�PDGH�

VWULGHV� WRZDUGV� JUHDWHU� FRQFHSWXDO� FODULW\� RI� WKH� FDSDFLW\� GHYHORSPHQW� FRQFHSW� E\�

SODFLQJ�LW�ZLWKLQ�WKH�FRQWH[W��LQ�ZKLFK�LW�KDSSHQV�DQG�DGRSWLQJ�KROLVWLF�SHUVSHFWLYHV��

JLYLQJ�LW�JUHDWHU�PHDQLQJ�DJDLQVW�WKH�EDFNJURXQG�RI�D�VRFLDO�FKDQJH�DJHQGD�LQ�FRPSOH[�

HQYLURQPHQWV���

7KHUH� LV� DJUHHPHQW� LQ� WKH� UHFHQW� OLWHUDWXUH� WKDW� FDSDFLW\� GHYHORSPHQW� FRQVWLWXWHV� D�

SURFHVV� LQYROYLQJ� VXVWDLQHG� LPSURYHPHQW� LQ� WKH� FDSDELOLW\� RI� LQGLYLGXDOV��

RUJDQLVDWLRQV�� RU� VRFLHWLHV� WR� VHW� DQG� DFKLHYH� GHVLUHG� REMHFWLYHV�� H[HFXWH� HVVHQWLDO�

IXQFWLRQV��DQG�DGGUHVV�SUREOHPV�LQ�WKHLU�SDWK�WR�GHYHORSPHQW���������

/HVVRQV�GUDZQ�IURP�GHFDGHV�RI�H[SHULHQFH�LQ�FDSDFLW\�GHYHORSPHQW�XQGHUOLQH�WKH�QHHG�

WR� PRYH� DZD\� IURP� RQH�VL]H�ILWV�DOO� DSSURDFKHV� WR� LW�� (YLGHQFH� KLJKOLJKWV� WKH�

LPSRUWDQFH�RI�KDYLQJ�VSHFLILF�REMHFWLYHV��DQG�DGDSWLQJ�DSSURDFKHV� WKDW�EHVW� VXLW� WKH�

VFHQDULR��&DSDFLW\�GHYHORSPHQW�FKDOOHQJHV�KDYH�FRQWLQXHG�WR�LQIRUP�DQG�VKLIW�SUDFWLFHV�

RI�GHYHORSPHQW� FRRSHUDWLRQ� DQG�GHYHORSPHQW� DLG��1RWLRQV�RI�FDSDFLW\� DQG�FDSDFLW\�

GHYHORSPHQW�DUH�WUDQVLHQW�DQG�GLIILFXOW�IRU�SUDFWLWLRQHUV�WR�SLQ�GRZQ��DQG�WKXV�UHTXLUH�

VWDWLQJ� IURP� WKH� RXWVHW� ZKHUH� WKH� IRFXV� RI� FDSDFLW\� UHDOO\� OLHV� RU� IRU�ZKDW� SXUSRVH�
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FDSDFLW\�LV�QHHGHG��:KHQ�WKHUH�LV�D�FOHDU�LGHD�RI�ZKDW�LV�GHVLUHG�WR�EH�DFKLHYHG��WKHQ�

WKH�WDVN�EHFRPHV�ZKDW�VWUDWHJLHV�DUH�EHVW�VXLWHG�IRU�DFFRPSOLVKLQJ�WKLV������������������

&DSDFLW\�GHYHORSPHQW��D�V\VWHPV�SKHQRPHQRQ��

7KH�PXOWL�OD\HU�QRWLRQ�RI�FDSDFLW\��

7KH� WHUP� FDSDFLW\� LV� LQFUHDVLQJO\� XQGHUVWRRG� WR� PHDQ� PRUH� WKDQ� LQGLYLGXDOV¶�

H[SHULHQFH� DQG� NQRZ�KRZ�� ,W� KDV� DVSHFWV� WKDW� SHUWDLQ� WR� RUJDQLVDWLRQV� LQ� ZKLFK�

LQGLYLGXDOV� RSHUDWH� DQG� WKH� EURDGHU� HQYLURQPHQW� LQ� ZKLFK� WKHVH� RUJDQLVDWLRQV� DUH�

ORFDWHG��&DSDFLW\�LV�FRQFHSWXDOLVHG�DV�UHVLGLQJ�DW�GLIIHUHQW�EXW�LQWHUWZLQHG�OHYHOV��DQG�

WKH�LVVXH�VKRXOG�EH�DSSURDFKHG�ZLWK�WKLV�IDFW�LQ�PLQG������������������������

9HU\� LQIOXHQWLDO� IUDPHZRUNV�� ERWK� LQ� KHDOWK� VFLHQFHV� DQG� EH\RQG�� WKDW� FDSWXUH� WKH�

PXOWLOD\HUHG�QRWLRQ�RI�FDSDFLW\��KDYH�EHHQ�GHYHORSHG�RYHU�WKH�\HDUV��1RWDEOH�PHQWLRQV�

LQFOXGH� WKH�FRQFHSWXDO� IUDPHZRUNV�RI�81'3�DQG�/D)RQG�HW�DO��RI� WKH�:RUOG�%DQN��

7KHVH� IUDPHZRUNV� LGHQWLILHG� WKUHH� LQWHUDFWLQJ� OD\HUV� RI� FDSDFLW\�� WKH� HQDEOLQJ�

HQYLURQPHQW��WKH�RUJDQLVDWLRQ��DQG�WKH�LQGLYLGXDO������

7DEOH��±�5HSUHVHQWDWLRQV�RI�FDSDFLW\�DV�UHVLGLQJ�DFURVV�D�VHW�RI�KLHUDUFKLFDO�OD\HUV��������

� /D)RQG�HW�DO������� 3RWWHU� DQG�
%URXJK������

81'3�������

&DSDFLW\�
OHYHOV�

x ([WHUQDO�FRQWH[W�
x ,QGLYLGXDO�FRPPXQLW\
x +HDOWK�V\VWHP�
x 2UJDQLVDWLRQDO�
x +HDOWK�SHUVRQQHO�

x 6WUXFWXUHV��
V\VWHPV��
UROHV��

x 6WDII� � DQG�
LQIUDVWUXFWXUH�

x 6NLOOV��
x 7RROV�

x (QDEOLQJ�
HQYLURQPHQW��

x 2UJDQLVDWLRQDO�
x ,QGLYLGXDO�

,Q�WKH�FRQWH[W�RI�WKH�KHDOWK�VHFWRU��/D)RQG�HW�DO���������GHSLFWHG�IRXU�OHYHOV�RI�FDSDFLW\��

ZKLFK� DUH� FULWLFDO� IRU� KHDOWK� V\VWHP� SHUIRUPDQFH�� 7KHVH� DUH� LQGLYLGXDO�FRPPXQLW\��

KHDOWK�SURIHVVLRQDO��RUJDQLVDWLRQDO��DQG�KHDOWK�V\VWHP��7KH\�DOVR�UHFRJQLVHG�FRQWH[W�DV�

LQIOXHQFLQJ�FDSDFLW\�DW�DOO�OHYHOV���
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3RWWHU�DQG�%URXJK¶V�FDSDFLW\�S\UDPLG�LV�GLVWLQFW�IURP�WKH�RWKHU�WZR�PRGHOV�LQ�WKH�ZD\V�

LW�FKDUDFWHULVHV�WKH�FDSDFLW\�OD\HUV�ZKLFK�DSSHDUV�PRUH�VSHFLILF����+RZHYHU��WKH�OD\HUV�

LGHQWLILHG�FDQ�EH�WUDQVSRVHG�LQWR�WKH�FDSDFLW\�OD\HUV�LGHQWLILHG�E\�WKH�RWKHU�WZR�PRGHOV��

ZKHUH�WKH�VNLOOV�OD\HU�LV�DNLQ�WR�WKH�LQGLYLGXDO�OHYHO��WRROV��VWDII�DQG�VWUXFWXUH�SHUWDLQ�WR�

WKH� RUJDQLVDWLRQDO� OHYHO�� DQG� VWUXFWXUHV�� V\VWHPV� DQG� UROHV� OHYHO� UHODWHV� WR� WKH�

V\VWHP�HQDEOLQJ�HQYLURQPHQW�OHYHOV�LGHQWLILHG�E\�WKH�RWKHU�PRGHOV���

7KHUH�DUH�PDQ\�SDUDOOHOV�EHWZHHQ�WKH�WKUHH�IUDPHZRUNV��7KH�PDLQ�GLVWLQFWLRQ�EHWZHHQ�

WKH�/D)RQG�HW�DO��DQG�81'3�PRGHOV�OLHV�LQ�KRZ�WKH\�FRQFHSWXDOLVHG�FDSDFLW\�EH\RQG�

WKH�RUJDQLVDWLRQDO�OHYHO��7KH�81'3�IUDPHZRUN�LGHQWLILHV�µHQDEOLQJ�HQYLURQPHQW¶�DV�DQ�

DOO�HQFRPSDVVLQJ�OHYHO�IRU�DOO�DVSHFWV�RI�FDSDFLW\�H[LVWLQJ�RXWVLGH�WKH�RUJDQLVDWLRQ���

/D)RQG�HW�DO��GLVWLQJXLVK�WKH�KHDOWK�V\VWHP�DV�D�OHYHO�RQ�LWV�RZQ�HQFRPSDVVLQJ�DOO�WKH�

HOHPHQWV�ZLWKLQ�LW��DQG�UHJDUG�H[WHUQDO�FRQWH[W�DV�DQ�RXWVLGH�HQWLW\�QRW�LQWHJUDO�WR�KHDOWK�

V\VWHP� SHUIRUPDQFH�� EXW� ZLWK� WKH� LQIOXHQFH� RQ� DOO� WKH� GLIIHUHQW� OHYHOV� RI� FDSDFLW\��

/D)RQG�HW�DO��DOVR�IRXQG�LW�ILWWLQJ�WR�DFNQRZOHGJH�WDUJHWV�EHQHILFLDULHV��ZKLFK�WKH\�UHIHU�

DV�LQGLYLGXDO�FRPPXQLW\��DV�D�GLVWLQFW�OHYHO�RI�FDSDFLW\���

$Q� XQGHUVWDQGLQJ� RI� FDSDFLW\� RU� LPSOHPHQWLQJ� FDSDFLW\� GHYHORSPHQW� VKRXOG� EH�

FRJQLVDQW�RI�WKH�PXOWLOHYHO�QDWXUH�RI�FDSDFLW\��VLQFH�LW�FDQ�LQIOXHQFH�DQG�EH�LQIOXHQFHG�

E\�FDSDFLW\�DW�RWKHU�OHYHOV��7KH�RUJDQLVDWLRQDO�OHYHO�KDV�EHHQ�LQWHUFKDQJHDEO\�FLWHG�DV�

WKH� LQVWLWXWLRQDO� OHYHO�� DQG� WKH� FRQWH[W� KDV� EHHQ� UHIHUUHG� DV� LQVWLWXWLRQDO�� VRFLHWDO��

V\VWHPV��RU�HQDEOLQJ�HQYLURQPHQW���������������������

7KH� PXOWL�OD\HU� QRWLRQ� RI� FDSDFLW\� KDV� DOVR� EHHQ� WDNHQ� XS� LQ� HPSLULFDO� ZRUN�� $�

EDFNJURXQG�SDSHU� IRU� WKH�+HDOWK�6\VWHP�5HVHDUFK�6\PSRVLXP� LQ�0RQWUHX[� �������

KLJKOLJKWHG� WKH� ODFN� RI� LQGLYLGXDO� DQG� RUJDQLVDWLRQDO� FDSDFLW\� LQ� WKH� DUHD� RI� KHDOWK�

V\VWHPV�UHVHDUFK�DQG�FDOOHG�IRU��LQWHU�DOLD��VWUHQJWKHQLQJ�FDSDFLW\�WKURXJK�LQWHUYHQWLRQV�

WKDW�DUH�µ�L��PXOWL�IDFHWHG��UHVSRQGLQJ�WR�FDSDFLW\�QHHGV�DW�GLIIHUHQW�OHYHOV��LQGLYLGXDO��

RUJDQL]DWLRQDO��DQG�HQYLURQPHQW�RU�QHWZRUN��DQG��LL��WDLORUHG�WR�WKH�FRQWH[W�ZKHUH�WKH\�

DUH�EHLQJ�LPSOHPHQWHG¶���
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7KHUH� KDYH�EHHQ� IXUWKHU� GLVFXVVLRQV� LQ� WKH� OLWHUDWXUH��������������� DERXW� WKH� QDWXUH� DQG�

HVVHQFH�RI�FDSDFLW\�EHLQJ�HQYLVLRQHG�DFURVV� WKH� OHYHOV��DQG� WKLV�KDV�SURPSWHG�PDQ\�

VFKRODUV�WR�XQSDFN�WKH�GLIIHUHQW�HOHPHQWV�RI�FDSDFLW\���

7KH�PXOWL�GLPHQVLRQDO�QRWLRQ�RI�FDSDFLW\��

&RQVHQVXV�KDV�HPHUJHG�WKDW�FDSDFLW\�KDV�YDULHG�GLPHQVLRQV�WKDW�SUHYDLO�DW�WKH�GLIIHUHQW�

LQWHUDFWLQJ� OHYHOV� &DSDFLW\� GLPHQVLRQV� DW� LQGLYLGXDO� DQG� RUJDQLVDWLRQDO� OHYHO� KDYH�

UHFHLYHG�JUHDWHU�DWWHQWLRQ��������SHUKDSV�GXH�WR�WKH�UHODWLYH�HDVH�RI�FRQFHSWXDOLVLQJ�DQG�

PHDVXULQJ�DVSHFWV�RI�FDSDFLW\�SUHYDLOLQJ�LQ�WKHVH�OHYHOV��FRPSDUHG�WR�RQHV�DW�WKH�FRQWH[W�

RU�EURDGHU�HQYLURQPHQW�OHYHO��7KH�WDEOH�EHORZ�GHSLFWV�WKUHH�UHSUHVHQWDWLRQV�RI�FDSDFLW\�

LQWR�D�VHW�RI�KLHUDUFKLFDO�FDSDFLW\�IHDWXUHV�QHHGV�FDSDELOLWLHV��

7DEOH��±�5HSUHVHQWDWLRQV�RI�FDSDFLW\�LQWR�D�VHW�RI�KLHUDUFKLFDO�IHDWXUHV��������

)HDWXUHV�RI�FDSDFLW\��.DSODQ�
������

+LHUDUFK\�RI�FDSDFLW\�QHHGV��
�3RWWHU�DQG�%URXJK�������

&RUH�FDSDELOLWLHV��)RZOHU�DQG�
8EHOV������

x &RQWH[W�DQG�FRQFHSWXDO�
IUDPHZRUN�

x 9LVLRQ��
x 6WUDWHJ\�
x &XOWXUH�
x 6WUXFWXUH�
x 6NLOOV�
x 0DWHULDO�5HVRXUFHV

x 6\VWHP��VWUXFWXUDO�DQG�UROH�
FDSDFLW\��

x :RUNORDG��VXSHUYLVRU\��
IDFLOLW\�DQG�VXSSRUW�VHUYLFH�
FDSDFLW\��

x 3HUVRQDO�FDSDFLW\�
x 3HUIRUPDQFH�FDSDFLW\

x &DSDELOLW\�WR�DFW�
x &DSDELOLW\�WR�JHQHUDWH�

GHYHORSPHQW�UHVXOWV�
x &DSDELOLW\�WR�UHODWH�
x &DSDELOLW\�WR�DGDSW��
x &DSDELOLW\�WR�LQWHJUDWH�

7KH�DERYH�WDEOH�GHSLFWV�GLIIHUHQW�GLPHQVLRQV�RI�FDSDFLW\��WDQJLEOH�DQG�LQWDQJLEOH��ZKLFK�

WKH�DXWKRUV�UHFNRQ�DUH�FULWLFDO�IRU�WKH�IXQFWLRQLQJ�DQG�SHUIRUPDQFH�RI�V\VWHPV��.DSODQ�

KDG�QRQ�JRYHUQPHQWDO�RUJDQLVDWLRQV�LQ�PLQG�ZKHQ�KH�FDPH�XS�ZLWK�WKH�VHW�RI�YLVLEOH�

DQG�LQYLVLEOH�IHDWXUHV�RI�FDSDFLW\������

3RWWHU� DQG� %URXJK� ������� VLPLODUO\� LGHQWLI\� QLQH� LQWHJUDO� WDQJLEOH� DQG� LQWDQJLEOH�

GLPHQVLRQV�RI�V\VWHPLF�FDSDFLW\�DFURVV�WKH�IRXU�OD\HUV�RI�WKH�FDSDFLW\�S\UDPLG��7RROV�

DQG� SHUIRUPDQFH� FDSDFLW\� PDNH� XS� WKH� ILUVW� OD\HU� DQG� UHODWH� WR� ZKHWKHU� UHVRXUFHV�

�ILQDQFLDO� DQG�PDWHULDO�� FDQ�EH�DFFHVVHG� WR�DFFRPSOLVK� WKH� WDVN��6NLOOV�DQG�SHUVRQDO�

FDSDFLW\� FRPSULVH� WKH� VHFRQG� OD\HU� DQG� SHUWDLQ� WR�ZKHWKHU� VWDII�PHPEHUV� KDYH� WKH�

http://etd.uwc.ac.za/ 
 



���

QHFHVVDU\� H[SHUWLVH� DQG� H[SHULHQFH� WR� FDUU\� RXW� WKHLU� UHVSRQVLELOLWLHV�� 6WDII� DQG�

LQIUDVWUXFWXUH� UHIHU� WR�ZRUNORDG��VXSHUYLVRU\�DQG�VXSSRUW�FDSDFLW\��7KH�ODVW�FDSDFLW\�

OD\HU��VWUXFWXUHV��V\VWHPV��DQG�UROHV��LQFOXGHV�V\VWHPV�FDSDFLW\��DQG�UHIHUV�WR�DVSHFWV�

OLQNHG� WR� IORZ� RI� LQIRUPDWLRQ�� UHVRXUFHV�� DQG� GHFLVLRQV�� VWUXFWXUDO� FDSDFLW\�� ZKLFK�

LQFOXGHV�LQWHUVHFWRUDO�UHODWLRQVKLSV�DQG�DFFRXQWDELOLW\��DQG�UROH�FDSDFLW\�ZKLFK�UHIHUV�

WR�LVVXHV�RI�DXWRQRP\�RU�SRZHU�VWUXFWXUHV�IRXQG�LQ�FRPPLWWHHV�RU�GHSDUWPHQWV���

)RZOHU� DQG� 8EHOV�� GUDZLQJ� RQ� DQ� DQDO\VLV� RI� ��� FDVH� VWXGLHV�� SXW� IRUZDUG� FRUH�

FDSDELOLWLHV�WKDW�QHHG�WR�SUHYDLO�LQ�WKH�HYHQW�RI�RSWLPXP�FDSDFLW\��7KH�DXWKRUV�SRLQW�RXW�

WKDW� WKH� FDSDFLW\� GLPHQVLRQV� DUH�SHUWLQHQW� IRU� DQ\� V\VWHP�� EH� LW� DQ� LQGLYLGXDO� RU� DQ�

RUJDQLVDWLRQ��DOWKRXJK�WKH\�VHHP�DSSOLFDEOH�H[FOXVLYHO\�WR�RUJDQLVDWLRQV���

6FKRODUV�LQ�WKH�ILHOG�GLIIHUHQWLDWH�WKH�GLIIHUHQW�VHWV�RI�FDSDFLW\�GLPHQVLRQV�LQ�WHUPV�RI�

HDVH�RI�XQGHUVWDQGLQJ��GHYHORSLQJ��DQG�PHDVXULQJ�������������)RU�.DSODQ��WKH�LQWDQJLEOH�

HOHPHQWV�DUH�E\�IDU�KDUGHU�WR�JUDVS�DQG�PHDVXUH���

7KH�HOHPHQWV�DW�WKH�WRS�RI�WKH�KLHUDUFK\�>FXOWXUH��VWUDWHJ\��YLVLRQ��FRQFHSWXDO�
IUDPHZRUN@�«�DUH�HSKHPHUDO�� WUDQVLWRU\��QRW� HDVLO\�DVVHVVHG�RU�ZHLJKHG��
7KH\�DUH�WR�D�ODUJH�GHJUHH�REVHUYDEOH�RQO\�WKURXJK�WKH�HIIHFWV�WKH\�KDYH��«�
>DQG@� DUH� RI� D� QDWXUH� ZKLFK� PDNH� WKHP� PRUH� RU� OHVV� LPSHUYLRXV� WR�
FRQYHQWLRQDO�DSSURDFKHV�WR�FDSDFLW\�EXLOGLQJ�����

3RWWHU�DQG�%URXJK�DOVR�PDNH�D�VLPLODU�REVHUYDWLRQ�DERXW� WKH�QDWXUH�RI� WKH�GLIIHUHQW�

FDSDFLW\� GLPHQVLRQV�� DQG� LGHQWLILHG� GLPHQVLRQV� OLNH� WRROV�� VNLOOV�� VWDII� DQG�

LQIUDVWUXFWXUHV�DV�PRUH� WHFKQLFDO� DQG�HDV\��DV�RSSRVHG� WR�FDSDFLW\�HOHPHQWV� WKDW�DUH�

FRQVLGHUHG�LQWDQJLEOH�DQG�GLIILFXOW�WR�JUDVS��LQWHUYHQH��RU�PHDVXUH���

http://etd.uwc.ac.za/ 
 



���

'\QDPLF�LQWHUDFWLRQV�DFURVV�OHYHOV�DQG�GLPHQVLRQV�RI�FDSDFLW\��

$UDJRQ�HW�DO���������HPSKDVLVH�WKH�QHHG�WR�ORRN�DW�FDSDFLW\�GHYHORSPHQW�DV�D�V\VWHPV�

SKHQRPHQRQ��µ&DSDFLW\�DV�D�VWDWH�RU�FRQGLWLRQ�LV�LQKHUHQWO\�D�V\VWHPV�SKHQRPHQRQ��«�

,W�FRPHV�RXW�RI�WKH�G\QDPLFV�LQYROYLQJ�D�FRPSOH[�FRPELQDWLRQ�RI�DWWLWXGHV��UHVRXUFHV��

VWUDWHJLHV�DQG�VNLOOV��ERWK�WDQJLEOH�DQG�LQWDQJLEOH¶����7KH\�WKXV�FDOOHG�IRU�D�FKDQJH�LQ�

WKH�ZD\�V\VWHPV�DUH�UHVHDUFKHG�DQG�XQGHUVWRRG��7KH�DXWKRUV�VWUHVVHG�WKH�QHHG�WR�VWXG\�

V\VWHPV�DV�SDUW�RI�D�EURDGHU�FRQWH[W�DV�RSSRVHG�WR�EHLQJ�YLHZHG�LQ�LVRODWLRQ��µ'XH�WR�

WKHLU�LQKHUHQWO\�QHWZRUNHG�DQG�OD\HUHG�FRQILJXUDWLRQV��V\VWHPV�QHHG�WR�EH�VWXGLHG�LQ�

UHODWLRQ�WR�WKHLU�HQYLURQPHQW�LI�WKHLU�HPHUJHQW�SURSHUWLHV�DUH�WR�EH�XQGHUVWRRG¶���

%URZQ� HW� DO�� ������� HQYLVDJHG� FDSDFLW\� SUHYDLOLQJ� DW� GLIIHUHQW� OHYHOV� RI� WKH� KHDOWK�

V\VWHP��DQG�FRQWHQG�WKDW�LQWHUYHQWLRQV�WR�LPSURYH�KHDOWK�V\VWHPV�SHUIRUPDQFH�VKRXOG�

IRFXV�RQ�WKH�VSHFLILF�HOHPHQWV�SHUWDLQLQJ�WR�WKH�GLIIHUHQW�OHYHOV�DV�ZHOO�DV�WKH�V\VWHP�LQ�

LWV� HQWLUHW\�� 7KH\� LGHQWLI\� IRXU� OHYHOV�� KHDOWK� V\VWHP�� RUJDQLVDWLRQDO�� SHUVRQQHO�� DQG�

LQGLYLGXDO�FRPPXQLW\� OHYHO���� /D)RQG� HW� DO�� ������� PDS� RXW� WKH� LQSXWV�� SURFHVVHV��

RXWSXWV� DQG� LPSDFW� WKDW� DUH� FRQVLGHUHG� HVVHQWLDO� WR� KDYH� WKH� UHTXLUHG� FDSDFLW\� IRU�

VXVWDLQDEOH�DQG�HIIHFWLYH�KHDOWK�V\VWHP�SHUIRUPDQFH�DW�YDULRXV�OHYHOV��7KH�WDEOH�EHORZ�

GHSLFWV�WKH�FDSDFLW\�SURFHVVHV�OLQNHG�WR�WKH�GLIIHUHQW�OHYHOV�RI�WKH�V\VWHP���

7DEOH��±�&DSDFLW\�SURFHVVHV�DFURVV�OHYHOV��

6\VWHP�OHYHO� 2UJDQLVDWLRQDO�OHYHO� 3URJUDPPH�SHUVRQQHO�OHYHO�
x +HDOWK�SROLF\�PDNLQJ�
x (QIRUFHPHQW�RI�KHDOWK�

UHODWHG�ODZV�DQG�
UHJXODWLRQV�

x +HDOWK�VHFWRU�VWUDWHJLF�
SODQQLQJ�

x 5HVRXUFH�DOORFDWLRQ�
x 5HVRXUFH�JHQHUDWLRQ�
x )LQDQFLDO�DQG�KXPDQ�

UHVRXUFH�PDQDJHPHQW�
x 'RQRU�FRRUGLQDWLRQ��
x 0XOWLVHFWRUDO�FROODERUDWLRQ�
x ,QIRUPDWLRQ�FRRUGLQDWLRQ�

DQG�GLVVHPLQDWLRQ�

x 6WUDWHJLF�DQG�RSHUDWLRQDO�
SODQQLQJ��

x +XPDQ�UHVRXUFH�
PDQDJHPHQW�GHYHORSPHQW��

x )LQDQFLDO�PDQDJHPHQW��
x /RJLVWLFV�VXSSOLHV�

PDQDJHPHQW��
x 4XDOLW\�DVVXUDQFH��
x 5HVHDUFK�DQG�HYDOXDWLRQ��
x &RRUGLQDWLRQ�ZLWK�RWKHU�

XQLWV��
x 5HVRXUFH�PRELOLVDWLRQ��
x ,(&��DGYRFDF\��FRPPXQLW\�

PRELOLVDWLRQ�

x 3UH�VHUYLFH�DQG�LQ�VHUYLFH�
WUDLQLQJ�HYHQWV��WUDLQLQJ�RI�
WUDLQHUV�DQG�WUDLQHHV��

x 7UDLQLQJ�HYHQWV�IRU�
PDQDJHUV��

x 6WDII�SHUIRUPDQFH�
HYDOXDWLRQV��

x ([SHULHQWLDO�OHDUQLQJ��
x 3URIHVVLRQDO�QHWZRUNLQJ�

'HVSLWH�HIIRUWV� WR�XQSDFN�FDSDFLW\� LQWR� LWV� LQWHJUDO� FRPSRQHQWV�� WKH�RYHUODS� DQG�

LQWHUGHSHQGHQFH�DPRQJ�WKH�GLIIHUHQW�OD\HUV�KDYH�EHHQ�ZHOO�HVWDEOLVKHG��%URZQ�HW�
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DO��SRLQW�RXW�WKH�LQWHUVHFWLRQV�RI�DFWRUV�DFURVV�WKH�GLIIHUHQW�OHYHOV��IRU�H[DPSOH��WKH�

KHDOWK�ZRUNIRUFH�ZLWK�RUJDQLVDWLRQDO��RU�KHDOWK�V\VWHP�ZLWK�WKH�RUJDQLVDWLRQDO��7KH�

FDSDFLW\�DW�V\VWHP�OHYHO� WR�H[HFXWH�FHUWDLQ�SURFHVVHV�DQG�IXQFWLRQV�KDSSHQ� WR�EH�

SDUW�RI�WKH�PDQGDWH�RI�WKH�PLQLVWU\�RI�KHDOWK���

7KH� FDSDFLW\� RI� WKH� V\VWHP� WR� FDUU\� RXW� FHUWDLQ� IXQFWLRQV� PD\� GHSHQG�
GLUHFWO\� RQ� WKH� FDSDFLW\� RI� WKH� 02+� WR� SOD\� LWV� RUJDQL]DWLRQDO� UROH�
HIIHFWLYHO\���7KH�02+�LV�«�D�VLJQLILFDQW�DFWRU�DW�ERWK�WKH�V\VWHP�DQG�WKH�
RUJDQL]DWLRQDO�OHYHOV����

2WKHU� DXWKRUV� DOVR� PDGH� WKH� FDVH� IRU� FRQVLGHULQJ� WKLV� FRPSOH[� UHDOLW\�� 7D\ORU� DQG�

&ODUNH� �������� IRU� H[DPSOH��QRWHG�� µD� FULWLFDO�GLPHQVLRQ�RI� VXFFHVVIXO�&'�>FDSDFLW\�

GHYHORSPHQW@�LV�WKH�V\VWHPLF�LQWHJUDWLRQ�RI�WKH�OHYHOV�RI�LQGLYLGXDO��RUJDQLVDWLRQDO�DQG�

ZLGHU�VRFLHW\¶���

,Q�SUDFWLFH��WKH�YDULRXV�FDSDFLW\�OHYHOV�RU�GLPHQVLRQV�KDYH�UHFHLYHG�GLIIHUHQW�OHYHOV�RI�

DWWHQWLRQ�ZKHQ� LW� FRPHV� WR� LQWHUYHQWLRQV� WR� VWUHQJWKHQ�FDSDFLW\�� RU�GHYHORSPHQWV� LQ�

UHVHDUFK�PHWKRGV�DQG�WRROV�WR�H[DPLQH�WKH�SURFHVV��7KH�LQGLYLGXDO�RU�KXPDQ�UHVRXUFH�

OHYHO�KDV�HQMR\HG�WKH�PRVW�IRFXV��IROORZHG�E\�WKH�RUJDQLVDWLRQDO�OHYHO��7KH�V\VWHP�OHYHO�

KDV�UHFHLYHG�WKH�OHDVW�DWWHQWLRQ�LQ�WHUPV�RI�DQ�LQYHVWPHQW�WR�XQGHUVWDQG�LW�RU�LQWHUYHQH�

LQ� LW���� &RQVHTXHQWO\�� WUDLQLQJ� LV� ZLGHO\� DGRSWHG� DV� WKH� PRVW� SRSXODU� FDSDFLW\�

GHYHORSPHQW� VWUDWHJ\������� DQG� WUDLQLQJ� WR� EXLOG� WKH� KXPDQ� UHVRXUFH� FDSDFLW\� LQ� WKH�

WHFKQLFDO�FOLQLFDO�RU�PDQDJHULDO�UHDOPV�LV�D�FRPPRQ�LQWHUYHQWLRQ�LQ�WKH�FRQWH[W�RI�WKH�

KHDOWK�VHFWRU���

7KLV�KDV� OHG�PDQ\� WR� FULWLFLVH� WKH�QRWLRQ�RI� µFDSDFLW\� DV� VNLOOV¶�RU� WKH�SURSHQVLW\� WR�

HTXDWH�FDSDFLW\�GHYHORSPHQW�ZLWK�WUDLQLQJ�� LQ�IDYRXU�RI�EXLOGLQJ�WKH�V\VWHP������������

6RPH�RI�WKH�SRLQWHG�FULWLFLVPV�DJDLQVW�WKH�SURPLQHQW�DGRSWLRQ�RI�WUDLQLQJ�DV�D�FDSDFLW\�

GHYHORSPHQW�LQWHUYHQWLRQ�DUH�UHODWHG�WR�WKH�IDFW�WKDW�WKH�OLQN�EHWZHHQ�WKH�LQGLYLGXDO�DQG�

RUJDQLVDWLRQDO�OHYHO�FDSDFLW\�GHYHORSPHQW�LV�QRW�ZHOO�SUREOHPDWLVHG����$������:RUOG�

%DQN� HYDOXDWLRQ� WKDW� H[SORUHG� ZKHWKHU� WUDLQLQJ� UHVXOWV� LQ� RUJDQLVDWLRQDO� FDSDFLW\�

GHYHORSPHQW�LGHQWLILHG�WKH�HOHPHQWV�WKDW�QHHG�WR�EH�LQ�SODFH�IRU�WUDLQLQJ�WR�HIIHFW�WKH�

GHVLUHG�WUDQVIRUPDWLRQV���

0DNLQJ� WKH� OHDS� IURP� LQGLYLGXDO� OHDUQLQJ� WR� ZRUNSODFH� SHUIRUPDQFH�
RXWFRPHV�DQG��VXEVHTXHQWO\��WR�GHYHORSPHQW�FDSDFLW\�LPSDFW�UHTXLUHV�ERWK�
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JRRG� WUDLQLQJ� GHVLJQ� DQG� DQ� DSSURSULDWH� RUJDQL]DWLRQDO� DQG� LQVWLWXWLRQDO�
FRQWH[W�LQ�ZKLFK�WR�DSSO\�WKH�OHDUQLQJ�IURP�WUDLQLQJ����

2WKHU�FULWLFLVP�ODLG�DJDLQVW�WKH�VNLOOV�RULHQWHG�QRWLRQ�RI�FDSDFLW\�SRLQWV�WR�WKH�IDFW�WKDW�

LW�LV�QRW�WUDLQLQJ�EXW�UDWKHU�WKH�WUDQVIRUPDWLRQ�RI�OHDUQLQJ�LQWR�SUDFWLFH�WKDW�JXDUDQWHHV�

FKDQJH��)XUWKHUPRUH��PDQ\�VKRUW�WHUP�WUDLQLQJ�SURJUDPPHV�IDLO�WR�DGHTXDWHO\�EULGJH�

WKH�JDS�EHWZHHQ�OHDUQLQJ�DQG�SUDFWLFH�DQG�WKH�ODFN�RI�XSWDNH�RI�WUDLQLQJ�FRQWHQWV�DQG�

VSHQGLQJ�WR�SUDFWLFH���

+RZHYHU�� HYHQ�ZKHQ� RUJDQLVDWLRQDO� FDSDFLW\� LV� WKH� IRFXV� RI� FDSDFLW\� GHYHORSPHQW��

WUDLQLQJ� RIWHQ� FRQWLQXHV� WR� EH� HPSOR\HG� DV� D� VWUDWHJ\� IRU� DFFRPSOLVKLQJ� WKLV�� µ7KH�

RUJDQLVDWLRQDO� OHYHO� VHHPV� WR� EH� WKH�PRVW�ZLGHO\� XWLOLVHG� DV� D� VLWH� IRU� LQWHUYHQWLRQ��

DOWKRXJK� WKH�PDMRULW\� RI� DFWXDO� µLQSXWV¶� UHODWH� WR� WUDLQLQJ� DW� WKH� LQGLYLGXDO� OHYHO�¶��

6LPLODU�VHQWLPHQWV�ZHUH�YRLFHG�LQ�DQ�H[SORUDWRU\�VWXG\�LQ�IRXU�HDVWHUQ�$IULFDQ�FRXQWULHV�

IRFXVLQJ� RQ� FRPSHWHQF\� JDSV� LQ� KHDOWK� ZRUNIRUFH� PDQDJHPHQW�� 7KH� DXWKRUV�

XQGHUVFRUHG� WKH�JDSV� LQ� FDSDFLW\� DW� WKH�RUJDQLVDWLRQDO� DQG� V\VWHP� OHYHOV�ZKLFK� ULVN�

XQGHUPLQLQJ�FDSDFLW\�GHYHORSPHQW�HIIRUWV�PDGH�DW�LQGLYLGXDO�OHYHO�VXFK�DV�WUDLQLQJ���

)XUWKHUPRUH�� VWUHQJWKHQLQJ� WKH� FDSDFLW\� RI� RUJDQLVDWLRQV� PD\� QRW� OHDG� WR�

WUDQVIRUPDWLRQV� RI� WKH� V\VWHP� LI� WKHUH� LV� QR� DOLJQPHQW� ZLWK� WKH� EURDGHU� FRQWH[WXDO�

LVVXHV��7KLV�ZDV�KLJKOLJKWHG�LQ�D�UHSRUW�ZKLFK�SUHVHQWV�DQ�HYDOXDWLRQ�RI�WKH�VXSSRUW�WKH�

:RUOG�%DQN�SURYLGHG� IRU�SXEOLF�VHFWRU�FDSDFLW\�GHYHORSPHQW� LQ�VXE�6DKDUDQ�$IULFD�

EHWZHHQ������DQG��������

�7KH� WUDGLWLRQDO� IRFXV� RQ� FUHDWLQJ� RU� UHRUJDQL]LQJ� JRYHUQPHQW� XQLWV� DQG�
EXLOGLQJ� LQGLYLGXDO� VNLOOV� FDQQRW�²� E\� LWVHOI�²� IRVWHU� LPSURYHG� SXEOLF�
VHFWRU� SHUIRUPDQFH�� 7KH� LQVWLWXWLRQDO� FRQWH[W� LQ�ZKLFK� RUJDQL]DWLRQV� DQG�
LQGLYLGXDOV� RSHUDWH� LV� FULWLFDO� WR� HQVXULQJ� WKH� QHFHVVDU\� LQFHQWLYHV� DQG�
UHZDUGV�IRU�LPSURYHG�SXEOLF�VHFWRU�SHUIRUPDQFH����

+RZHYHU�� WKH� KHDOWK� V\VWHP� IRFXV� VHHPV� WR� KDYH� LPSURYHG� VLJQLILFDQWO\� LQ� UHFHQW�

WLPHV���±��� $V� D� FDVH� LQ� SRLQW�� WKH�:+2¶V� OHDGHUVKLS� DQG� GHYHORSPHQW� IUDPHZRUN�

ORFDWHV�WKH�KXPDQ�UHVRXUFH�PDQDJHPHQW�V\VWHP�DV�DQ�LQWHJUDO�SDUW�RI�WKH�EURDGHU�KHDOWK�

V\VWHP�DQG�LGHQWLILHV�IRXU�FULWLFDO�DQG�LQWHUWZLQHG�GLPHQVLRQV�WKDW�QHHG�WR�SUHYDLO� LQ�

RUGHU�WR�KDYH�D�IXQFWLRQDO�V\VWHP���7KH�IRXU�NH\�HOHPHQWV�UHODWH�WR�GLPHQVLRQV�RI�WKH�

GLIIHUHQW� FDSDFLW\� OHYHOV� GLVFXVVHG� LQ� SUHYLRXV� VHFWLRQV��:KLOH� FRPSHWHQF\� FDQ� EH�
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UHFNRQHG� DV� DQ� LQGLYLGXDO� OHYHO� FRQGLWLRQ�� WKH� QXPEHU� RI� FRPSHWHQW� SURIHVVLRQDOV�

DYDLODEOH��WKH�VXSSRUW�DW�WKHLU�GLVSRVDO��DQG�WKH�HQDEOLQJ�ZRUN�VHWWLQJ�FDQ�EH�PDSSHG�DV�

SDUW� RI� WKH� RUJDQLVDWLRQDO� OHYHO� DQG� ±� WR� VRPH� H[WHQW� ±� RI� WKH�EURDGHU� FRQWH[W��7KH�

IUDPHZRUN�VWUHVVHV�WKH�G\QDPLF�DQG�FRQWH[W�VSHFLILF�LQWHUDFWLRQ�DFURVV�WKHVH�FRQGLWLRQV�

DQG�WKH�LPSRUWDQFH�RI�HVWDEOLVKLQJ�D�EDODQFH�DFURVV�WKHP���

&HQWUDOLW\�RI�SRZHU�LQ�FDSDFLW\�GHYHORSPHQW��

3RZHU�SHUYDGHV�DOO�VRFLDO�LQWHUDFWLRQV���±���$FFRUGLQJ�WR�9HQH.ODVHQ�DQG�0LOOHU��������

µSRZHU� LV� ERWK� G\QDPLF� DQG� PXOWLGLPHQVLRQDO�� FKDQJLQJ� DFFRUGLQJ� WR� FRQWH[W��

FLUFXPVWDQFH��DQG�LQWHUHVW��,WV�H[SUHVVLRQV�DQG�IRUPV�FDQ�UDQJH�IURP�GRPLQDWLRQ�DQG�

UHVLVWDQFH�WR�FROODERUDWLRQ�DQG�WUDQVIRUPDWLRQ¶����

*DYHQWD� FRQWHQGV� WKDW� GHVSLWH� D� JURZLQJ� UHFRJQLWLRQ� RI� SRZHU� DPRQJ�GHYHORSPHQW�

DFWRUV� DFURVV� YDULRXV� ILHOGV�� GLVFHUQLQJ� DQG� XQGHUVWDQGLQJ� SRZHU� KDV� EHFRPH�PRUH�

GLIILFXOW�LQ�WKH�FRQWH[W�RI�GLVFRXUVHV�WKDW�REVFXUH�WKH�WUDGLWLRQDO�QRWLRQV�RI�LW������

&KDQJLQJ� JRYHUQDQFH� DUUDQJHPHQWV�� ZKLFK� FDOO� IRU� µFR�JRYHUQDQFH¶� DQG�
µSDUWLFLSDWRU\�JRYHUQDQFH¶�FKDOOHQJH�RXU�WUDGLWLRQDO�FDWHJRULHV�RI�WKH�UXOHUV�DQG�
WKH� UXOHG�� WKH� SROLF\PDNHUV� DQG� WKH� SXEOLF�� 7KH� XVH� RI� WHUPV� VXFK� DV�
µSDUWQHUVKLS¶� DQG� µVKDUHG� RZQHUVKLS¶� E\� ODUJH�� SRZHUIXO� DFWRUV� «�� LQYLWH�
HQJDJHPHQW�RQ�D�µOHYHO�SOD\LQJ�ILHOG¶�EXW�REVFXUHV�LQHTXDOLWLHV�RI�UHVRXUFHV�DQG�
SRZHU���

9HQH.ODVHQ�DQG�0LOOHU��������RIIHU�IRXU�FRQVWUXFWV�WKDW�KHOS�XQSDFN�GLVWLQFW�ZD\V�LQ�

ZKLFK�SRZHU�LV�HQDFWHG�RU�H[SHULHQFHG��7KH�ILUVW�DQG�PRVW�UHODWDEOH�QRWLRQ�RI�SRZHU�LV�

SRZHU� µRYHU¶�ZKLFK� GHVFULEHV� D� VLWXDWLRQ�ZKHUHLQ� DQ� DFWRU� KDV� VXSHULRU� SRZHU� RYHU�

RWKHUV�DQG�GHWHUPLQHV� WKHLU�FKRLFHV� DQG�DFWLRQV��3RZHU� µZLWK¶� LV� WKH� VHFRQG� W\SH�RI�

SRZHU�� DQG� UHIHUV� WR� SRZHU� WKDW� LV� HPEHGGHG� LQ� DQG� LV� SUHGLFDWHG� E\� QHWZRUNLQJ��

FROODERUDWLRQ�ZLWK�RWKHU�DFWRUV��7KH�WKLUG�W\SH�RI�SRZHU�LV�SRZHU�µWR¶��DQG�WKLV��SHUWDLQV�

WR� WKH� DJHQF\� DQG� GLVFUHWLRQ� DFWRUV� KDYH� WR� HIIHFW� FKDQJH� LQ� DFFRUGDQFH�ZLWK� WKHLU�

LQWHUHVWV��:KHQ�SRZHU�µWR¶�LV�UHFLSURFDWHG�DQG�LV�EHQHILFLDO�WR�DOO�SDUWLHV�FRQFHUQHG��LW�

FRXOG�OHDG�WR�WKH�RWKHU�IRUP�RI�SRZHU��WKDW�LV�SRZHU�µZLWK¶��7KH�ILQDO�SRZHU�FRQVWUXFW�

LV�SRZHU�µZLWKLQ¶�DQG�WKDW�SHUWDLQV�WR�WKH�DFWRUV¶�VWDWH�RI�PLQG��DQG�WKHLU�SHUFHSWLRQ�RI�

WKHLU�FDSDELOLW\������
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-RKQ�*DYHQWD�LQ�KLV�3RZHU�&XEH�)UDPHZRUN��VHH�)LJXUH���EHORZ��XQSDFNV�PXOWLSOH�

FRQVWUXFWV�RI�SRZHU��

)LJXUH��±�7KH�µSRZHU�FXEH¶������

7KH�SRZHU�FXEH�LOOXVWUDWHV�SRZHU�UHVLGLQJ�LQ�PXOWLSOH�OHYHOV��JOREDO��QDWLRQDO��ORFDO���

RSHUDWLQJ� LQ� PXOWLSOH� VSDFHV� �FORVHG�� LQYLWHG�� FODLPHG�FUHDWHG�� DQG� WDNLQJ� PXOWLSOH�

IRUPV��YLVLEOH��KLGGHQ�� LQYLVLEOH���*DYHQWD�HQYLVDJHV� WKH�GLIIHUHQW� OHYHOV��VSDFHV�DQG�

IRUPV�RI�SRZHU�LQWHUIDFLQJ�ZLWK�HDFK�RWKHU�������

7KH� UHOHYDQW� OLWHUDWXUH� DOOXGHV� WR� D� SRZHU� UHODWLRQ� EHLQJ� LQKHUHQW� LQ� DQG� JHQHUDWLQJ�

FDSDFLW\� GHYHORSPHQW�� 'HYHORSPHQW� DFWRUV� GUDZ� RQ� YDULRXV� IRUPV� RI� SRZHU� LQ� WKH�

FRXUVH�RI�LPSOHPHQWLQJ�DQ�LQWHUYHQWLRQ�RU�WR�HQVXUH�LWV�VXVWDLQDELOLW\��$�UHOHYDQW�ERG\�

RI�OLWHUDWXUH�HPSKDVLVHV�WKH�LPSRUWDQFH�RI�EDFNLQJ�ERXQGDU\�VSDQQHUV��µ>LQGLYLGXDOV@�

ZKR�KDYH�VLJQLILFDQW�VRFLDO�WLHV�ERWK�LQVLGH�DQG�RXWVLGH�WKH�RUJDQL]DWLRQ¶������LI�WKH\�

DUH� WR�PDNH� SURJUHVV� LQ� IXOILOOLQJ� WKHLU� UROHV� RI� FKDPSLRQLQJ� QHZ� LQLWLDWLYHV�� 7KHVH�

LQGLYLGXDOV�� LW� LV� VWUHVVHG�� DOVR� QHHG� WR� KDYH� TXDOLWLHV� DVVRFLDWHG� ZLWK� WKH� UROH� OLNH�

VHQLRULW\��FUHGLELOLW\��SHUVRQDOLW\��DQG�OHDGHUVKLS���±��

$Q�RUJDQL]DWLRQ�LV�PRUH�OLNHO\�WR�DGRSW�DQ�LQQRYDWLRQ�LI�WKRVH�SHRSOH�ZKR�
KDYH�VLJQLILFDQW�VRFLDO�WLHV�ERWK�LQVLGH�DQG�RXWVLGH�WKH�RUJDQL]DWLRQ�DUH�DEOH�

http://etd.uwc.ac.za/ 
 



���

DQG�ZLOOLQJ�WR�OLQN�WKH�RUJDQL]DWLRQ�WR�WKH�RXWVLGH�ZRUOG�LQ�UHODWLRQ�WR�WKLV�
SDUWLFXODU�LQQRYDWLRQ���

2YHUDOO�� LQ�FDSDFLW\�GHYHORSPHQW� UHVHDUFK�SRZHU� LV� RQH�RI� WKH� OHDVW�H[SORUHG� WRSLFV�

GHVSLWH�LWV�UROH�LQ�PHGLDWLQJ�SDUWLFLSDWLRQ�RI�DFWRUV�LQ�FDSDFLW\�GHYHORSPHQW������

>0@DQ\�FDSDFLW\�GHYHORSPHQW�DFWLYLWLHV�«�DUH� LQWHUWZLQHG�ZLWK� LVVXHV�RI�
SRZHU��SROLWLFV�DQG�YHVWHG�LQWHUHVWV��6XFK�DFWLYLWLHV�PD\�VKLIW�DXWKRULW\�DQG�
LQIOXHQFH�IURP�VRPH�JURXSV�DQG�LQGLYLGXDOV�WR�RWKHUV��,GHDV�DQG�LGHQWLWLHV�
PD\� EH� LQ� FRQIOLFW�� ,QGLYLGXDO�� JURXSV� DQG� RUJDQLVDWLRQDO� LQWHUHVWV� DUH�
XVXDOO\�DW�ULVN���

([LVWLQJ� VWXGLHV�RQ� FDSDFLW\�GHYHORSPHQW�RIWHQ� HPSKDVLVH� WKH� LPSRUWDQFH�RI�SRZHU�

ZLWKRXW�XQSDFNLQJ�KRZ�WKLV�ZRUNV��7KH�ODFN�RI�HPSLULFDO�ZRUN�RQ�SRZHU�LQ�FDSDFLW\�

GHYHORSPHQW� UHVHDUFK� LV� SDUWO\� DWWULEXWHG� WR� WKH� FRQWHVWHG� QDWXUH� RI� SRZHU�� DQG� WKH�

UHSHUFXVVLRQV� WKLV� PD\� KDYH� LQ� UHODWLRQVKLS� EHWZHHQ� SURYLGHUV� DQG� UHFLSLHQWV� RI�

WHFKQLFDO�FRRSHUDWLRQ������

7ZR�UHODWHG�GHEDWHV�SHUWDLQLQJ�WR�SRZHU�LQ�FDSDFLW\�GHYHORSPHQW�DUH�SUHVHQWHG�LQ�WKH�

IROORZLQJ� VHFWLRQV�� � LQWHUQDO� DQG� H[WHUQDO� GLPHQVLRQV� RI� FDSDFLW\� GHYHORSPHQW� DQG�

W\SHV�RI�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS���

,QWHUQDO�DQG�H[WHUQDO�GLPHQVLRQV�RI�WKH�FDSDFLW\�GHYHORSPHQW�SURFHVV��

0DQ\� VFKRODUV� DQG� SUDFWLWLRQHUV� LQ� WKH� ILHOG� VWUHVV� WKDW� FDSDFLW\� GHYHORSPHQW� LV�

IXQGDPHQWDOO\�DQ�HQGRJHQRXV�SURFHVV��ZLWK�H[WHUQDO�DFWRUV�DQG�LQWHUYHQWLRQV�SOD\LQJ�

PRUH�RI�DQ�HQDEOLQJ�UROH������������

%URZQ�HW�DO���������PDNH�D�GLVWLQFWLRQ�DERXW�WKH�LQWHUQDO�DQG�H[WHUQDO�GLPHQVLRQV�RI�

FDSDFLW\�GHYHORSPHQW��ZLWK�WKH�ODWWHU�EHLQJ�PRUH�WLPH�ERXQG�DQG�GHOLEHUDWH�DV�RSSRVHG�

WR� WKH� IRUPHU� WKDW� WHQGV� WR� EH� FRQWLQXRXV� ±� DQG� D�PL[� RI� LQWHQGHG� DQG� XQLQWHQGHG�

DFWLYLWLHV����

:KLOH� LQWHUQDO� FDSDFLW\� EXLOGLQJ� LV� RQ�JRLQJ�� LQ� WKDW� OHDUQLQJ� FDQ� RFFXU�
WKURXJK�D�ZLGH�YDULHW\�RI�SODQQHG�DQG�XQSODQQHG�H[SHULHQFHV�DQG�DFWLYLWLHV�
�H�J�� QHWZRUNLQJ�� WUDLQLQJ�� DQG� FUHDWLYH� UHVSRQVHV� WR� QHZ� FKDOOHQJHV���
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H[WHUQDO� DVVLVWDQFH� �WR� EXLOG� FDSDFLW\�� JHQHUDOO\� RFFXUV� WKURXJK� PRUH�
GLVFUHWH� DQG� SODQQHG� LQWHUYHQWLRQV�� 7KHVH� LQWHUYHQWLRQV� RIWHQ� IRFXV� RQ�
DFKLHYLQJ�VSHFLILF�LPSURYHPHQWV�LQ�D�SDUWLFXODU�FRQWH[W�LQ�D�SDUWLFXODU�WLPH�
SHULRG���

&RUH�HPHUJLQJ�IHDWXUHV�RI�FDSDFLW\�GHYHORSPHQW�DUH�WKDW�LW�LV�D�GHPDQG�RU�ORFDOO\�GULYHQ�

FKDQJH�SURFHVV�WKDW�PDLQO\�HPDQDWHV�IURP�DQG�UHIOHFWV�QDWLRQDO�SULRULWLHV���7KH�FRQFHSW�

LV� LQFUHDVLQJO\� FRQFHLYHG� DV� D� SURFHVV�ZLWK� RXWFRPHV� WKDW�PD\� WDNH� D� ORQJ� WLPH� WR�

PDWHULDOLVH�� DQG� QRW� QHFHVVDULO\� LQ� D� RQH�GLPHQVLRQDO� RU� SUHGLFWDEOH�

PDQQHU���������������������

7KH�VHULHV�RI�+LJK�/HYHO�)RUD��5RPH�������3DULV�������$FFUD�������DQG�%XVDQ�������

GHOLEHUDWLQJ�RQ�DLG�HIIHFWLYHQHVV�FXOPLQDWHG�LQ�WKH�GHYHORSPHQW�RI�JOREDO�FRPPLWPHQWV�

DQG� SULQFLSOHV� IRU� GHYHORSPHQW� SUDFWLFH���� 7KH� ����� 3DULV� 'HFODUDWLRQ� RQ� $LG�

(IIHFWLYHQHVV� XQGHUOLQHV� WKH� QHHG� WR� WDLORU� DSSURDFKHV� WKDW� EHVW� DGGUHVV� FDSDFLW\�

GHYHORSPHQW� FKDOOHQJHV�� DQG� KLJKOLJKWV� WKH� LPSRUWDQFH�RI� VXSSRUWLQJ� ORFDOO\� GULYHQ�

FDSDFLW\� GHYHORSPHQW� SURFHVVHV�� ([WHUQDO� GHYHORSPHQW� SDUWQHUV� VKRXOG� WKXV� LGHDOO\�

FRRUGLQDWH�WKHLU�VXSSRUW�DQG�FRQILQH�WKHPVHOYHV��DV�PXFK�DV�SRVVLEOH��DOWKRXJK�WKLV�LV�

ERXQG�WR�YDU\�DFURVV�QDWLRQV��WR�SOD\LQJ�DQ�HQDEOLQJ�RU�IDFLOLWDWLQJ�UROH�DV�RSSRVHG�WR�

DQ�LQWHUYHQWLRQLVW�UROH����������������+RZHYHU��RUJDQLVDWLRQDO�LQWHUHVWV�DQG�SRZHU�UHODWLRQV�

RIWHQ�FRXQWHUPDQG�WKLV�LGHDO�VFHQDULR���

'HVSLWH�WKH�ZLGH�UHFRJQLWLRQ�RI�FDSDFLW\�GHYHORSPHQW�DV�DQ�HQGRJHQRXV�SURFHVV�WR�EH�

GULYHQ�E\� ORFDO� DFWRUV�� WKH� ODFN�RI� ORQJ�WHUP�HQJDJHPHQW� DQG� WKH�KHDY\� UHOLDQFH�RQ�

VXSSRUW� IURP� H[WHUQDO� DFWRUV� FRQWLQXH� WR� MHRSDUGLVH� VXVWDLQDELOLW\� DQG� XQGR� SULRU�

FDSDFLW\�JDLQV������

,Q�SUDFWLFH��LQ�PDQ\�FDVHV���QRW�RQO\�GR�WKH�H[WHUQDO�SDUWQHUV�PRYH�RXW��EXW�
DOVR�WKH�ORFDO�FRXQWHUSDUWV�PRYH�RQ�WR�RWKHU�ORFDO�SURMHFWV��DV�SDUWLFLSDWLRQ�
LQ�&'�>FDSDFLW\�GHYHORSPHQW@�SURMHFWV�LV�DQ�LPSRUWDQW�EXGJHW�FRPSRQHQW�
IRU�ERWK�ORFDO�SDUWLFLSDQWV�DQG�WKH�ORFDO�RUJDQL]DWLRQV���7KHUHIRUH��ZLWKRXW�D�
EXGJHW�DOORFDWHG�WR�IROORZ�XS�DQG�ZLWKRXW�SURSHU�RZQHUVKLS�DQG�LQWHJUDWLRQ�
RI�WKH�OHDUQLQJ�JRDOV�E\�WKH�ORFDO�FRXQWHUSDUW��WKHUH�DUH�QR�UHVRXUFHV�WR�EH�
DOORFDWHG�WR�FRQWLQXLW\���
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'HYHORSPHQW�SDUWQHUVKLS��QRUWK�VRXWK�YV�VRXWK�VRXWK�FRRSHUDWLRQ�

3DUWQHUVKLS��WKURXJK�LWV�PXOWLSOH�YDULDQWV��LV�UHFRJQLVHG�DV�RQH�RI�WKH�PHFKDQLVPV�WR�

EULQJ�DERXW�GHYHORSPHQW��7KH�OLWHUDWXUH�RQ�SDUWQHUVKLS�PDLQWDLQV�WKDW�D�KRVW�RI�IDFWRUV�

SHUWDLQLQJ� WR� HQYLURQPHQW�� PHPEHUVKLS�� SURFHVV� DQG� VWUXFWXUH�� FRPPXQLFDWLRQ��

SXUSRVH��DQG�UHVRXUFHV�GHWHUPLQH�VXFFHVV�RI�SDUWQHUVKLSV������

7KLV�VRXWK�VRXWK�SDUWQHUVKLS�LV�RQH�YDULDQW�RI�GHYHORSPHQW�SDUWQHUVKLS��ZKLFK�LQYROYHV�

IRVWHULQJ� WKH� H[FKDQJH� RI� NQRZOHGJH�� H[SHULHQFH�� DQG� UHVRXUFHV� DPRQJ� D� UDQJH� RI�

DFWRUV� ORFDWHG� LQ� /0,&V�� 7KH� VRXWK�VRXWK� SDUWQHUVKLS� LV� LQFUHDVLQJO\� UHFRJQLVHG� DV�

EHLQJ�DEOH�WR�IDFLOLWDWH�FDSDFLW\�GHYHORSPHQW�LQ�/0,&V�����,W�LV�FRQVLGHUHG�PRUH�VXLWDEOH�

WR�QRUWK�VRXWK�SDUWQHUVKLSV��ZKRVH�VXFFHVV�LV�XQGHUPLQHG�E\�µIXQGDPHQWDOO\�XQHTXDO�

UHVRXUFH� HQGRZPHQWV� DQG� LQFHQWLYH� VWUXFWXUHV¶� LQ� IDYRXU� RI� QRUWKHUQ� SDUWQHUV���

&RQYHUVHO\��WKH�VRXWK�VRXWK�SDUWQHUVKLS�LV�DFNQRZOHGJHG�DV�EHLQJ�URRWHG�LQ�VRXWKHUQ�

NQRZOHGJH� DQG� H[SHULHQFH�� DGDSWDELOLW\� DFURVV� SDUWQHUV�� GHPDQG�DQG� FDSDFLW\�

GHYHORSPHQW� RULHQWDWLRQ�� DQG� DQ� HTXDO� RU� KRUL]RQWDO� UHODWLRQVKLS������� 7KH� LQKHUHQW�

YDOXHV�RI�WKH�VRXWK�VRXWK�SDUWQHUVKLS�LQFOXGH�µGHYHORSLQJ�VROLGDULW\�DQG�FRQVFLRXVQHVV�

RI�NLQG��DGGUHVVLQJ�FRPPRQ�SUREOHPV�DQG�LQWHUHVWV��H[SORLWLQJ�WKH�FRPSOHPHQWDULW\�RI�

DVVHWV�� OHDUQLQJ� DQG� VKDULQJ� WRJHWKHU�� DQG�«� LQFUHDVLQJ� FROOHFWLYH� VHOI�UHOLDQFH� DQG�

YRLFH¶���

$� VRXWK�VRXWK� SDUWQHUVKLS� LV� DOVR� LQ� OLQH� ZLWK� GHFDGHV� RI� H[SHULHQFH� LQ� FDSDFLW\�

GHYHORSPHQW�ZKLFK�XQGHUOLQHV�WKH�LPSRUWDQFH�RI�GHPDQG�GULYHQ�FDSDFLW\�GHYHORSPHQW�

SURFHVVHV� WKDW� DUH� DOLJQHG� WR� ORFDO� SULRULWLHV�� IRVWHU� ORFDO� RZQHUVKLS�� DQG� PXWXDO�

DFFRXQWDELOLW\���� +RZHYHU�� VRXWK�VRXWK� SDUWQHUVKLSV¶� UHOLDQFH� RQ� IXQGLQJ� IURP� WKH�

QRUWK��DQG�FDSDFLW\�JDSV�LQ�WKH�VRXWK�WR�UXQ�DQG�PDLQWDLQ�ZRUNLQJ�SDUWQHUVKLSV�UHQGHU�

WKHP�IUDJLOH�RU�XQVXVWDLQDEOH��

7KH� SRWHQWLDOLW\� RI� SRZHU� LPEDODQFH� HYHQ� LQ� VHHPLQJO\� KRUL]RQWDO� UHODWLRQVKLSV�

VXFK�DV� VRXWK�VRXWK� FRRSHUDWLRQ� LV� DOVR�QRWHG� LQ� WKH� OLWHUDWXUH��2QL� HW� DO�� �������

SRLQWHG� RXW� KRZ� QRWLRQV� VXFK� DV� µJOREDO� QRUWK¶� RU� µJOREDO� VRXWK¶� JLYH� GLVWRUWHG�

LPSUHVVLRQV� DERXW� KRPRJHQHLW\� RI� DFWRUV� WKDW� IDOO� XQGHU� WKHVH� FDWHJRULHV�� 7KH�

DXWKRUV�QRWHG��µ>7@HUPV�³JOREDO�QRUWK´�DQG�³JOREDO�VRXWK´�DUH�DQ�RYHUVLPSOLILFDWLRQ�
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RI� WKH� JOREDO� GLVWULEXWLRQ� RI� SRZHU� DQG� UHVRXUFHV� WKDW� GR� QRW� FRPSUHKHQVLYHO\�

FDSWXUH�WKH�KHWHURJHQHLW\�RI�WKH�JOREDO�VRXWK�¶��

7KHRUHWLFDO�DQG�FRQFHSWXDO�IUDPHZRUN��

6\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK�

7KH�V\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK�LV�RQH�RI�WZR�EURDG�DSSURDFKHV�ZLGHO\�

DSSOLHG� WR�PRQLWRU� DQG� HYDOXDWH� FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQV��ZLWK� WKH� RWKHU�

EHLQJ�WKH�UHVXOWV�EDVHG�DSSURDFK��%RWK�DSSURDFKHV�KDYH�SURV�DQG�FRQV�DVVRFLDWHG�ZLWK�

WKHLU�XVH��DQG�WKH�FKRLFH�RI�DSSURDFK�LV�LQIRUPHG�E\�WKH�SXUSRVH�WR�EH�VHUYHG��DQG�WKH�

DVVXPSWLRQV� PDGH� DW� WKH� LQFHSWLRQ� RI� WKH� FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQ�� 7KH�

UHVXOWV�EDVHG�DSSURDFK�KDV�D�WHFKQLFDO�DQG�D�UHVXOW�IRFXV��DQG�RIWHQ�LQYROYHV�WKH�XVH�RI�

ORJLFDO� IUDPHZRUNV�� 7KH� DSSURDFK� LV� TXLWH� SRSXODU� DV� DQ� DFFRXQWDELOLW\�PHFKDQLVP�

DPRQJ�LQWHUQDWLRQDO�GRQRUV������

7KHUH�KDV�EHHQ�D�VKLIW�WR�V\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK�DV�D�UHVSRQVH�WR�

WKH� PXFK�FULWLFLVHG� UHVXOWV�EDVHG� DSSURDFKHV������ ZKLFK� DUH� WRR� ERXQGHG� LQ� WKHLU�

IRFXV����������DQG�KDYH�VLPSOLVWLF�DQG�OLQHDU�FRQFHSWLRQ�RI�UHDOLW\��ZKHUH�D�JLYHQ�V\VWHP�

LV� DVVHVVHG� ZLWK� OLWWOH� UHFRJQLWLRQ� RI� LWV� � LQWHUDFWLRQ� ZLWK� LWV� FRQWH[W������� 'HVSLWH�

FULWLFLVP�WKH�UHVXOWV�EDVHG�DSSURDFK�LV�VWLOO�ZLGHO\�DSSOLHG�ZLWK�DOO�LWV�OLPLWDWLRQV�PDLQO\�

GXH� WR� WKH� QDWXUH� RI� DFFRXQWDELOLW\� SUDFWLFHV� SURPRWHG� E\� H[WHUQDO� GHYHORSPHQW�

SDUWQHUV����:DWVRQ�SRLQWV�RXW�KRZ�GZHOOLQJ�RQ�PHDVXULQJ�DQG�LQWHQGHG�RXWFRPHV�FRXOG�

SURYH�FRVWO\��DV� WKH\�PD\�UHVXOW� LQ�PLVVHG�RSSRUWXQLWLHV�IRU� OHDUQLQJ�DQG�DGDSWDWLRQ��

DQG�WKXV�HIIHFWLYHQHVV����

7KH�V\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�DSSURDFK�LV�FRQVLGHUHG�WR�EH�PRUH�XVHIXO�WKDQ�

WKH� UHVXOWV�EDVHG� DSSURDFK�� DQG� LV� HPEUDFHG� PRUH� DV� D� ZD\� WR� VXVWDLQ� FDSDFLW\�

GHYHORSPHQW� WKURXJK� OHDUQLQJ� DQG� DGDSWDWLRQ������� 7KH� DSSOLFDWLRQ� RI� D� V\VWHPV�

WKLQNLQJ� DQG� FRPSOH[LW\� OHQV� WUDQVFHQGV� GLVFLSOLQDU\� ERXQGDULHV�� 'LVFLSOLQHV� OLNH�

PHGLFLQH�DQG�HSLGHPLRORJ\�KDYH� IRU� ORQJ�SURPRWHG�D� UHGXFWLRQLVW�XQGHUVWDQGLQJ�RI�

FDSDFLW\� LVVXHV� LQ�KHDOWK��7KLV�KDV� OHG� WR� D�JURZLQJ�QXPEHU�RI� VFKRODUV� LQ� WKH� ILHOG�
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DGYRFDWLQJ� IRU� WKH� UHFRJQLWLRQ� RI� V\VWHPV� WKLQNLQJ� WR� FDSWXUH� WKH� FRPSOH[LW\� RI�

LQWHUDFWLRQV�DQG�LQWHUGHSHQGHQFH�RI�GLIIHUHQW�SDUWV�RI�WKH�KHDOWK�V\VWHP������±��

7KH�XVH�RI�V\VWHPV�WKLQNLQJ�DQG�FRPSOH[LW\�SHUVSHFWLYHV�KDYH�JDLQHG�LQFUHDVHG�VXSSRUW�

DV� D� ZD\� WR� XQGHUVWDQG� DQG� LQYHVWLJDWH� FRPSOH[� SKHQRPHQD� ±� VXFK� DV� FDSDFLW\�

GHYHORSPHQW������������������ZKLFK�DUH�RIWHQ� LOO�GHILQHG��QRQ�OLQHDU�SURFHVVHV� WKDW�EULQJ�

LQWR�LQWHUDFWLRQ�PXOWLSOH�DFWRUV�ZLWK�GLYHUVH�YHVWHG�LQWHUHVWV����������$V�LW�LV�WKH�FDVH�ZLWK�

FRPSOH[� SUREOHPV�� WKH� µ>S@DUWLFLSDWLRQ� >RI� DFWRUV@� LV� RIWHQ� LOO� VWUXFWXUHG� DQG� V\VWHP�

OLPLWV� VHHP� DUELWUDU\�� «� ,VVXHV� FDQQRW� EH� ZHOO� XQGHUVWRRG� E\� WKLQNLQJ� DERXW� LW�

EHIRUHKDQG��EXW�RQO\�E\�DGGUHVVLQJ�WKHP�DORQJ�WKH�ZD\��7KLV�G\QDPLF�SUHFOXGHV�OLQHDU�

FKDQJH�DSSURDFKHV�¶��

7KH� V\VWHPV�WKLQNLQJ� DQG� FRPSOH[LW\� DSSURDFK� KDV� DQ� HPSKDVLV� RQ� GRFXPHQWLQJ�

FRPSOH[� SUDFWLFH� DQG� UHODWLRQDO� WUDQVIRUPDWLRQ�� LQWHQGHG� RU� XQLQWHQGHG�� DQG� KDV� D�

V\VWHP� IRFXV������� :KDW� LV� PRUH�� WKH� DSSURDFK� UHFRJQLVHV� DQG� DOORZV� FDSWXULQJ�

LQWHUDFWLRQ�ZLWK��DQG�LQIOXHQFH�RYHU��WKH�UHVHDUFK�RU�SDUWLFLSDQWV��µ>$@V�HYDOXDWRUV�ZH�

EHFRPH�SDUW�RI�WKH�FRPSOH[�DGDSWLYH�V\VWHPV�ZH�HYDOXDWH�DQG�RXU�LQGLYLGXDO�KXPDQ�

SURFOLYLWLHV�DQG�SDWWHUQV�DOVR�EHFRPH�SDUW�RI�WKRVH�V\VWHP�G\QDPLFV�¶��

7KH�WHUP�&RPSOH[�$GDSWLYH�6\VWHPV��&$6��UHIHUV�WR�WKH�LQWHUUHODWHG��EXW�LQGHSHQGHQW��

VHW�RI�GLYHUVH�DJHQWV�WKDW�DUH�HQGRZHG�ZLWK�WKH�DELOLW\�WR�OHDUQ�DQG�DGDSW�WR�UHVSRQG�WR�

WKH�FKDQJLQJ�GHPDQGV�LQ�WKHLU�VXUURXQGLQJV������±��

,Q�KHDOWK�FDUH��D�GRFWRU�LV�D�&$6�DQG�DOVR�DQ�DJHQW�LQ�WKH�GHSDUWPHQW��ZKLFK�
LV�D�&$6�DQG�DQ�DJHQW�LQ�WKH�KRVSLWDO�ZKLFK�LV�D�&$6�DQG�DQ�DJHQW�LQ�KHDOWK�
FDUH�ZKLFK�LV�D�&$6�DQG�DQ�DJHQW�LQ�VRFLHW\��7KH�DJHQWV�FR�HYROYH�ZLWK�WKH�
&$6�RI�ZKLFK�WKH\�DUH�D�SDUW��7KH�FDXVH�DQG�HIIHFW�LV�PXWXDO�UDWKHU�WKDQ�
RQH�ZD\���

,QWHUUHODWLRQVKLSV� RI� DJHQWV�� VWUXFWXUHV� DQG� LGHDV� DUH� FRQVLGHUHG� WR� XQGHUJLUG� WKH�

RSHUDWLRQ�RI�V\VWHPV�� LQIOXHQFLQJ�EHKDYLRXUV�� HYHQWV�DQG�RXWFRPHV����&$6�DUH�QRQ�

OLQHDU�V\VWHPV�DQG�DUH�WKXV�XQSUHGLFWDEOH�LQ�WKH�ZD\�WKH\�UHVSRQG�WR�LQWHUYHQWLRQV��,W�LV�

SRVVLEOH� WKDW� VPDOO� LQSXWV� WR� WKH� V\VWHP�PD\� OHDG� WR� D�PDMRU� WUDQVIRUPDWLRQ� LQ� WKH�

V\VWHP��RU�LQYHUVHO\��D�ODUJH�VFDOH�LQWHUYHQWLRQ�PD\�HQG�XS�EHLQJ�LQFRQVHTXHQWLDO�RQ�
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WKH�V\VWHP���������$QRWKHU�FKDUDFWHULVWLF�RI�&$6�LV�WKDW�WKH\�DUH�URRWHG�LQ�D�KLVWRU\�WKDW�

PHGLDWHV�WKHLU�FXUUHQW�DQG�IXWXUH�VWDWHV���

7KH�QRWLRQ�RI�HPHUJHQFH� IHDWXUHV�DV� FULWLFDO� LQ�GLVFRXUVHV�DERXW�FKDQJH� LQ�FRPSOH[�

V\VWHPV�������&DSDFLW\�LV�FRQVLGHUHG�DV�DQ�HPHUJHQW�SKHQRPHQRQ���µ&RPSOH[�V\VWHPV�

HYROYH� RQ� WKH� EDVLV� RI� FRXQWOHVV� LQWHUDFWLRQV� DPRQJVW� D� KXJH� QXPEHU� RI� HOHPHQWV��

(PHUJLQJ�RXW�RI�WKHVH�LQWHUDFWLRQV�DUH�V\VWHP�µSURSHUWLHV¶�VXFK�DV�FDSDFLW\�WKDW�KDYH�

FKDUDFWHULVWLFV�QRW�IRXQG�LQ�DQ\�RI�WKH�HOHPHQWV�¶��

&RQFHSWXDO�IUDPHZRUN��

,Q�OLQH�ZLWK�WKH�WRSLFDO�DQG�WKHRUHWLFDO�UHYLHZ�RI�OLWHUDWXUH��D�FRQFHSWXDO�IUDPHZRUN�LV�

GHGXFHG�WR�ERWK�GHPDUFDWH�WKH�ERXQGDULHV�RI�UHVHDUFK�DQG�VXEVHTXHQWO\�LQIRUP�YDULRXV�

SURFHVVHV�LQ�WKH�UHVHDUFK��:KLOH�TXDOLWDWLYH�LQTXLU\�LV�LQGXFWLYH��WKH�SURFHVV�GRHV�QRW�

UHVW�LQ�D�YDFXXP��DV�WKH�UHVHDUFKHU¶V�SHUFHSWLRQ�DQG�ZRUOGYLHZ��DQG�IDPLOLDULW\�ZLWK�WKH�

NQRZOHGJH�LQ�WKH�ILHOG�FRPH�LQWR�SOD\�LQ�VKDSLQJ�WKH�UHVHDUFKHU¶V�DSSURDFKHV���

7KH�IUDPHZRUN�«�ZLOO�GUDZ�XSRQ�WKH�FRQFHSWV��WHUPV��GHILQLWLRQV��PRGHOV��
DQG�WKHRULHV�RI�D�SDUWLFXODU�OLWHUDWXUH�EDVH�DQG�GLVFLSOLQDU\�RULHQWDWLRQ��7KLV�
IUDPHZRUN� LQ� WXUQ� ZLOO� JHQHUDWH� WKH� ³SUREOHP´� RI� WKH� VWXG\�� VSHFLILF�
UHVHDUFK�TXHVWLRQV��GDWD� FROOHFWLRQ�DQG�DQDO\VLV� WHFKQLTXHV��DQG�KRZ�\RX�
ZLOO�LQWHUSUHW�\RXU�ILQGLQJV���

7KH�IUDPHZRUN�RI�WKLV�WKHVLV�SDUWLFXODUO\�GUDZV�IURP�%DVHU�DQG�0RUJDQ¶V���IUDPHZRUN�

IRU�DQDO\VLQJ�FRPSOH[�V\VWHPV���
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)LJXUH���±�&RQFHSWXDO�IUDPHZRUN�IRU�DQDO\VLQJ�DQ�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW���
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7KH� IUDPHZRUN� LV� DGDSWHG� WR� H[SORUH� WKH�PXOWLSOH� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV�

LPSDFWLQJ� DQG� VKDSLQJ� SURFHVV� DQG� RXWFRPHV� RI� WKH�$IULFDQ� SDUWQHUVKLS� WR� GHYHORS�

FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW� WKURXJK� D� PXOWL�OD\HUHG� DQG� LWHUDWLYH�

LQWHUURJDWLRQ���

7KH� IUDPHZRUN� VHHNV� WR� XQGHUVWDQG� DQG� WUDFN� WKH� JHQHUDWLRQ� DQG� FRQWULEXWLRQ� RI�

FDSDFLW\� LQ� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW��7KLV�FDQ�EH�DFKLHYHG�E\�IRUHJURXQGLQJ�WKLV�G\QDPLF�SURFHVV�LQ�WKH�ZHE�

RI� DFWRUV� DQG� SURFHVVHV� RSHUDWLQJ� DW�PXOWLSOH� OHYHOV� �LQGLYLGXDO�� RUJDQLVDWLRQDO�� DQG�

HQYLURQPHQW���DQG�VXUIDFLQJ�WKH�XQGHUO\LQJ�PHGLDWLQJ�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV��

7KH� IUDPHZRUN� DVVXPHV� FDSDFLW\� GHYHORSPHQW� DV� D� G\QDPLF� V\VWHPV� SKHQRPHQRQ�

FRPSULVHG�RI�PXOWLSOH�DQG�LQWHUDFWLQJ�DFWRUV��SURFHVVHV�DQG�OHYHOV���

7KH� IUDPHZRUN� LGHQWLILHV� WKUHH� LWHUDWLYH� SKDVHV� RI� WKH� FKDQJHV� SURFHVV�� FDSDFLW\�

JHQHUDWLRQ�� DSSOLFDWLRQ� RI� FDSDFLW\�� DQG� HIIHFWLQJ� FKDQJH�� 7KLV� WUDQVLWLRQ� LV� QRW�

JXDUDQWHHG�DV�FDSDFLW\�JHQHUDWHG�PD\�UHPDLQ�XQWDSSHG�DQG�PD\�QRW�OHDG�WR�LPSURYHG�

SHUIRUPDQFH�RU�FKDQJH���

,Q� WKH� FRQWH[W� RI� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW��WKH�ILUVW�SKDVH��FDSDFLW\�JHQHUDWLRQ��UHIHUV�WR�WKH�FROODERUDWLYH�SDUWQHUVKLS�

HQFRPSDVVLQJ�WUDLQLQJ��DQG�SURJUDPPH�FXUULFXOXP�GHYHORSPHQW�VWUDWHJLHV��7KH�VHFRQG�

SKDVH��FRQWULEXWLRQ�SHUIRUPDQFH�SHUWDLQV�WR�DSSOLFDWLRQ�RI�QHZIRXQG�FDSDFLW\�QDPHO\��

EH�LW�FRPSHWHQFLHV�E\�WKRVH�ZKR�XQGHUZHQW� WUDLQLQJ��DQG�FXUULFXOXP�LQWHJUDWLRQ�DQG�

WUDLQLQJ� UROO� RXW� E\� WDUJHW� XQLYHUVLWLHV�� 7KH� WKLUG� SKDVH�� FKDQJH�LPSDFW� LQFOXGHV��

GHYHORSPHQW�RI�FULWLFDO�PDVV�RI�OHDGHUV��DQG�LPSURYHG�QDWLRQDO�OHDGHUVKLS�DQG�WUDLQLQJ�

FDSDFLW\�

7KH�WDEOH�EHORZ�SUHVHQWV�NH\�VSHFLILF�DQG�EURDG�FRQFHSWV�HPEHGGHG�LQ�WKH�IUDPHZRUN�

DQG�KRZ�WKH\�DUH�FRQFHSWXDOLVHG�LQ�WKH�UHVHDUFK����
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7DEOH��±�.H\�FRQFHSWV�DQG�GHILQLWLRQV��

.H\�FRQFHSWV� 'HILQLWLRQV�
&DSDFLW\�LQWHUYHQWLRQ��� 7KH� FROODERUDWLYH� FDSDFLW\� GHYHORSPHQW� SDUWQHUVKLS� HQFRPSDVVLQJ� D� VHW� RI�

SURJUDPPH� DFWLYLWLHV�VWUDWHJLHV� VSHFLILFDOO\� WUDLQLQJ� DQG�
SURJUDPPH�FXUULFXOXP�GHYHORSPHQW��

&RQWULEXWLRQ�SHUIRUPDQFH� 7KH�DQWLFLSDWHG�VKRUW�DQG�PHGLXP�WHUP�HIIHFWV�RI� WKH�FDSDFLW\�GHYHORSPHQW�
LQWHUYHQWLRQ��DQG�LQFOXGHV�DSSOLFDWLRQ�RI�FRPSHWHQFLHV�E\�WUDLQHHV��FXUULFXOXP�
LQWHJUDWLRQ�DQG�WUDLQLQJ�UROORXW��

&KDQJH��LPSDFW�� 7KH�DQWLFLSDWHG�ORQJ�WHUP�HIIHFW�RI�WKH�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQ��DQG�
LQFOXGHV� GHYHORSPHQW� RI� FULWLFDO� PDVV� RI� OHDGHUV�� DQG� LPSURYHG� QDWLRQDO�
OHDGHUVKLS�DQG�WUDLQLQJ�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�$�FDSDFLW\�
QHXWUDO� WHUP� DQG� UHIHUV� WR� D� VKLIW� LQ� WKH� FRQILJXUDWLRQ� DQG� EHKDYLRXU� RI� D�
V\VWHP��

&RQWH[WXDO�IDFWRUV�� 'HWHUPLQDQWV� RI� FDSDFLW\� GHYHORSPHQW� SHUWDLQLQJ� WR� UHOHYDQW� LVVXHV� LQ� WKH�
LPPHGLDWH� RU� EURDGHU� HQYLURQPHQW� �LQVWLWXWLRQDO�� QDWLRQDO� RU� EURDGHU�
HQYLURQPHQW��ZLWKLQ�ZKLFK�DFWRUV�RSHUDWH�

5HODWLRQDO�IDFWRUV�� 'HWHUPLQDQWV� RI� FDSDFLW\� GHYHORSPHQW� SHUWDLQLQJ� WR� YDOXHV�� LQWHUHVWV� DQG�
G\QDPLF�SRZHU�UHODWLRQVKLSV�RI�YDULRXV�DFWRUV��DW�PLFUR��PHVR�RU�PDFUR�OHYHO��
LQ�WKH�FRQWH[W�RI�WKH�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQ��

$FWRUV�� ,QGLYLGXDOV�RU�LQVWLWXWLRQV��DW�PLFUR��PHVR�RU�PDFUR�OHYHO��WKDW�LQIOXHQFH�WKH�
FDSDFLW\� GHYHORSPHQW� SURFHVV�� LQFOXGHV� SURJUDPPH� FKDPSLRQV�� WDUJHW�
XQLYHUVLWLHV��DQG�DVVRFLDWHG�RUJDQLVDWLRQV��ERWK�ORFDO�DQG�H[WHUQDO��

3URFHGXUHV�DQG�SURFHVVHV� )RUPDO�RU�LQIRUPDO�QRUPV�DQG�SUDFWLFHV��LQVWLWXWLRQDO�RU�QDWLRQDO��WKDW�LQIRUP�
DFWRUV¶�FRXUVHV�RI�DFWLRQ��

3URJUDPPH�FKDPSLRQV�� ,QGLYLGXDOV�WDVNHG�ZLWK�WKH�UHVSRQVLELOLW\�RI�VSHDUKHDGLQJ�LPSOHPHQWDWLRQ�RI�
WKH�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQ���

&DSDFLW\�OHYHOV� /D\HU�LQ�ZKLFK�FDSDFLW\�UHVLGHV��H�J��LQGLYLGXDO��RUJDQLVDWLRQ��HQYLURQPHQW��
&DSDFLW\�GLPHQVLRQ�� )HDWXUHV�RI�FDSDFLW\�ZLWK�UHVSHFW�WR�LWV�QDWXUH��WDQJLEOH�YV�LQWDQJLEOH��RU�

JRDOV�IXQFWLRQV�LW�HQDEOHV�
&DSDFLW\� (PHUJHQW� FRPELQDWLRQ� RI� LQGLYLGXDO� FRPSHWHQFLHV�� FROOHFWLYH� FDSDELOLWLHV��

DVVHWV�DQG�UHODWLRQVKLSV�WKDW�HQDEOHV�D�KXPDQ�V\VWHP�WR�FUHDWH�YDOXH����
&DSDFLW\�GHYHORSPHQW� 7KH�SURFHVV�RI�HQKDQFLQJ��LPSURYLQJ�DQG�XQOHDVKLQJ�FDSDFLW\��LW�LV�D�IRUP�RI�

FKDQJH�ZKLFK�IRFXVHV�RQ�LPSURYHPHQWV��
&RQWH[W� 7KH�SROLWLFDO��VRFLDO�DQG�LQVWLWXWLRQDO�ODQGVFDSH�ZLWKLQ�ZKLFK�DFWRUV�RSHUDWH
(PHUJHQFH $Q�XQSODQQHG�DQG�XQFRQWUROODEOH�SURFHVV�ZKHUHE\�SURSHUWLHV�VXFK�DV�FDSDFLW\�

HPHUJH�RXW�RI� WKH�FRPSOH[� LQWHUDFWLRQV�DPRQJ�DOO� DFWRUV� LQ� WKH� V\VWHP�DQG�
SURGXFH� FKDUDFWHULVWLFV� QRW� IRXQG� LQ� DQ\� RI� WKH� HOHPHQWV� RI� WKH� V\VWHP� LQ�
LVRODWLRQ����

6\VWHP� $Q�HQWLW\� WKDW�PDLQWDLQV� LWV�H[LVWHQFH�DQG� IXQFWLRQV�DV�D�ZKROH� WKURXJK� WKH�
LQWHUUHODWLRQVKLSV�RI�LWV�SDUWV�RU�HOHPHQWV���

6\VWHPV�WKLQNLQJ� :D\� RI� PHQWDOO\� IUDPLQJ� WKH� ZRUOG�� IRFXVLQJ� RQ� SURFHVVHV� PRUH� WKDQ�
VWUXFWXUHV� RU� RXWFRPHV�� DQG� ZLWK� V\VWHPV� IXQFWLRQLQJ� RQ� WKH� EDVLV� RI�
UHODWLRQVKLSV�DPRQJ�SHRSOH��JURXSV��VWUXFWXUHV�DQG�LGHDV���

&RPSOH[� DGDSWLYH�
V\VWHPV��&$6����

6\VWHPV�WKDW�DUH�PDGH�XS�RI�D�GLYHUVH�VHW�RI�DFWRUV�ZKRVH�PXOWLSOH�LQWHUDFWLRQV�
SURGXFH�EHKDYLRXUV�LQ�WKH�ZKROH�V\VWHP�QRW�IRXQG�LQ�DQ\�RI�WKH�DFWRUV��7KH\�
JHQHUDWH�DGDSWDWLRQ�E\�FKDQJLQJ��ERWK�LQWHQWLRQDOO\�DQG�LQGLUHFWO\��LQ�WKH�IDFH�
RI�QHZ�FLUFXPVWDQFHV�LQ�RUGHU�WR�VXVWDLQ�WKHPVHOYHV���
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&+$37(5����0(7+2'2/2*<��

7KH� PHWKRGRORJ\� FKDSWHU� FRQWDLQV� VHFWLRQV� WKDW� DUWLFXODWH� WKH� UHVHDUFK� GHVLJQ��

VWUDWHJLHV� DQG� PHWKRGV� XVHG� LQ� WKLV� UHVHDUFK� WR� FROOHFW� DQG� DQDO\VH� GDWD�� DQG� WKH�

UDWLRQDOH� LQIRUPLQJ� WKHVH� FKRLFHV�� 7KH� FKDSWHU� DOVR� LQFOXGHV� D� GLVFXVVLRQ� DERXW� WKH�

ULJRXU�DQG�WUXVWZRUWKLQHVV�RI�UHVHDUFK��HWKLFDO�FRQVLGHUDWLRQV�DQG�WKH�OLPLWDWLRQV�RI�WKH�

VWXG\���

&RQVWUXFWLYLVW�UHVHDUFK�SDUDGLJP��

8QGHUO\LQJ� DQ\� UHVHDUFK� LV� D� VHULHV� RI� LPSOLFLW� RU� H[SOLFLW� SUHFRQFHSWLRQV� DERXW� WKH�

QDWXUH�RI�NQRZOHGJH�DQG�KRZ�LW�FRPHV�DERXW��0DQ\�VFKRODUV�HPSKDVLVH�WKH�VLJQLILFDQFH�

RI�UHVHDUFKHUV�DUWLFXODWLQJ�WKHLU�VWDQGLQJ�DQG�UDWLRQDOH�ZLWK�UHVSHFW�WR�WKH�SDUDGLJP�RI�

NQRZOHGJH�WKH\�VXEVFULEH�WR��DV�ZHOO�DV�WKH�UHDVRQLQJ�EHKLQG�WKHLU�FKRLFH�RI�D�VSHFLILF�

PHWKRGRORJ\�DQG�PHWKRGV��6XFK�UHIOH[LYLW\�E\�UHVHDUFKHUV�LV�H[SHFWHG�WR�KHOS�HQVXUH�

FRKHUHQFH�DFURVV�YDULRXV�DVSHFWV�RI�WKH�UHVHDUFK���±���

$JDLQVW�WKLV�EDFNGURS��WKH�UHVHDUFKHU�DGRSWHG�D�TXDOLWDWLYH�UHVHDUFK�DSSURDFK�URRWHG�LQ�

WKH�FRQVWUXFWLYLVW�SDUDGLJP��ZKLFK�LV�RQH�RI�WKH�PDLQ�SHUVSHFWLYHV�DERXW�WKH�QDWXUH�RI�

UHDOLW\��NQRZOHGJH�DQG�PHWKRGV��VHH�7DEOH���EHORZ����

7DEOH�����(SLVWHPRORJLFDO�SHUVSHFWLYHV��
� 3RVLWLYLVW��

SRVWSRVLWLYLVW�
,QWHUSUHWLYH��
FRQVWUXFWLYLVW�

&ULWLFDO� 3RVWPRGHUQ��
SRVWVWUXFWXUDO�

3XUSRVH� 3UHGLFW�� FRQWURO��
JHQHUDOL]H�

'HVFULEH��
XQGHUVWDQG��
LQWHUSUHW�

&KDQJH��
HPDQFLSDWH��
HPSRZHU�

'HFRQVWUXFW��
SUREOHPDWLVH��
TXHVWLRQ��LQWHUUXSW�

7\SHV� ([SHULPHQWDO��
VXUYH\�� TXDVL� ��
H[SHULPHQWDO�

3KHQRPHQRORJ\��
HWKQRJUDSK\��
KHUPHQHXWLF��
JURXQGHG�
WKHRU\��
QDWXUDOLVWLF��
TXDOLWDWLYH�

1HR���0DU[LVW��
IHPLQLVW��
SDUWLFLSDWRU\�
DFWLRQ�UHVHDUFK�
��3$5���
FULWLFDO�UDFH�
WKHRU\�� FULWLFDO�
HWKQRJUDSK\�

3RVWFRORQLDO��
SRVWVWUXFWXUDO��
SRVWPRGHUQ�� TXHHU�
WKHRU\�

5HDOLW\� 2EMHFWLYH�� H[WHUQDO��
RXW�WKHUH�

0XOWLSOH�
UHDOLWLHV��
FRQWH[W�±�ERXQG�

0XOWLSOH�
UHDOLWLHV��VLWXDWHG�
LQ� SROLWLFDO�� VRFLDO��
FXOWXUDO�FRQWH[WV�
�RQH� UHDOLW\� LV�
SULYLOHJHG��

4XHVWLRQV�
DVVXPSWLRQ� WKDW�
WKHUH� LV� D� SODFH�
ZKHUH� UHDOLW\�
UHVLGHV�� ³,V� WKHUH� D�
WKHUH�WKHUH"�´�
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7KH� WDEOH� DERYH� VXPPDULVHV� WKH� IRXU�SULQFLSDO�SRVLWLRQV� DQG�DVVXPSWLRQV� DERXW� WKH�

QDWXUH� RI� UHDOLW\� DQG� WKHLU� LPSOLFDWLRQV� IRU� UHVHDUFK� SXUSRVH� DQG� VWUDWHJLHV�� 7KH�

FRQVWUXFWLYLVW�SHUVSHFWLYH�KROGV�WKDW�µNQRZOHGJH��DQG�WKHUHIRUH�DOO�PHDQLQJIXO�UHDOLW\�

DV�VXFK�LV�FRQWLQJHQW�XSRQ�KXPDQ�SUDFWLFHV��EHLQJ�FRQVWUXFWHG�LQ�DQG�RXW�RI�LQWHUDFWLRQ�

EHWZHHQ� KXPDQ� EHLQJ� DQG� WKHLU� ZRUOG�� DQG� GHYHORSHG� DQG� WUDQVPLWWHG� ZLWKLQ� DQ�

HVVHQWLDOO\�VRFLDO�FRQWH[W�¶��

3DWWRQ� �������RXWOLQHV� WKH� LPSOLFDWLRQV�RI�HPEUDFLQJ�D�FRQVWUXFWLYLVW�ZRUOGYLHZ� IRU�

UHVHDUFKHUV�XQGHUWDNLQJ�DQ�DVVHVVPHQW�RI�LQWHUYHQWLRQV��+H�HPSKDVLVHV�WKH�LPSRUWDQFH�

RI�DFNQRZOHGJLQJ� WKH�GLYHUVLW\� LQ� WKH�EHOLHIV�DQG� OLYHG�H[SHULHQFHV�RI�DFWRUV�� ,Q�KLV�

YLHZ��WKH�UHVHDUFKHU�RXJKW�WR�IXUWKHU�H[DPLQH�WKH�LPSOLFDWLRQV�RI�WKLV�GLVSDULW\�DFURVV�

DFWRUV��ZLWKRXW�DWWDFKLQJ�DQ\�KLHUDUFKLF�LPSRUWDQFH�WR�WKH�SHUFHSWLRQV�KDUERXUHG�E\�WKH�

YDULRXV�JURXSV��+H�IXUWKHU��KROGV�WKDW�VXFK�LQTXLU\�KDV�WR�EH�GRQH�LQ�D�QDWXUDO�DQG�QRQ�

H[SHULPHQWDO� VHWWLQJ�IDVKLRQ�� ZLWK� DQ� RSHQQHVV� WR� FKDQJH� DQG� HQJDJH� ZLWK� DQ\�

XQDQWLFLSDWHG� LVVXHV���� (QGRUVLQJ� D� FRQVWUXFWLYLVW� SDUDGLJP� DOVR� LPSOLHV� WKDW�

µ>U@HVHDUFKHUV�UHFRJQL]H�WKDW�WKHLU�RZQ�EDFNJURXQGV�VKDSH�WKHLU�LQWHUSUHWDWLRQ¶�����

,Q�DGGLWLRQ�WR�WKH�FKRLFH�RI�D�FRQVWUXFWLYLVW�SRVLWLRQ��WKH�UHVHDUFKHU�DOVR�IRXQG�LW�UHOHYDQW�

WR� ORFDWH� WKH� UHVHDUFK� LQ� DQRWKHU� RQ�JRLQJ� FRQWHVWDWLRQ� EHWZHHQ� µPHFKDQLVWLF�OLQHDU�

FRQVWUXFWLRQV�RI�WKH�ZRUOG�YHUVXV�RUJDQLF�V\VWHPV�FRQVWUXFWLRQV¶����DQG�KRZ�WKLV�DIIHFWV�

WKH�ZD\�ZH�XQGHUVWDQG�RU�UHVHDUFK�SURJUDPPHV��LQVWLWXWLRQV��RU�VRFLHW\���

7KH�DERYH�V\VWHPV�FRQVWUXFWLRQ�RI�WKH�ZRUOG�KDV�JDLQHG�SURPLQHQFH�IRU�LQYHVWLJDWLQJ�

FRPSOH[� UHDOLWLHV�� 6\VWHPV� WKLQNLQJ� KDV� UHFHLYHG� JURZLQJ� UHFRJQLWLRQ� DV� WKH�

DSSURSULDWH�DSSURDFK�WR�FDSWXUH�WKH�FRPSOH[LW\�RI�LQWHUDFWLRQV�DQG�LQWHUGHSHQGHQFH�RI�

GLIIHUHQW�SDUWV�RI� WKH�KHDOWK� V\VWHP������±���$�TXDOLWDWLYH� LQTXLU\� LV� FHQWUDO� WR� FHUWDLQ�

V\VWHPV�RULHQWHG�UHVHDUFK�DSSURDFKHV��DQG�D�V\VWHPV�DQG�FRPSOH[LW\�SHUVSHFWLYH�DOVR�

LQIRUPV� FRQFHSWXDOLVDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� TXDOLWDWLYH� UHVHDUFK���� 0HUULDP�

�������KROGV�WKDW�TXDOLWDWLYH�LQTXLU\�UHVWV�RQ�WKH�DVVXPSWLRQ�WKDW��µUHDOLW\�LV�KROLVWLF��

PXOWLGLPHQVLRQDO��DQG�HYHU�FKDQJLQJ��LW�LV�QRW�D�VLQJOH��IL[HG��REMHFWLYH�SKHQRPHQRQ�

ZDLWLQJ�WR�EH�GLVFRYHUHG��REVHUYHG��DQG�PHDVXUHG�DV�LQ�TXDQWLWDWLYH�UHVHDUFK¶���
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&DVH�VWXG\�PHWKRGRORJ\�

7KH�FDVH�VWXG\��ZKLFK�LV�GHILQHG�DV�DQ�µLQ�GHSWK�GHVFULSWLRQ�DQG�DQDO\VLV�RI�D�ERXQGHG�

V\VWHP¶����KDV�EHHQ�FKRVHQ�DV�WKH�RYHUDUFKLQJ�GHVLJQ�IRU� WKH�UHVHDUFK��$�QXPEHU�RI�

UHDVRQV�LQIRUPHG�WKH�VHOHFWLRQ�RI�WKH�FDVH�VWXG\�UHVHDUFK�GHVLJQ��2QH�RI�WKH�UDWLRQDOHV�

LV�LWV�VXLWDELOLW\�WR�LQYHVWLJDWLQJ�FRPSOH[�SKHQRPHQD��ZKLFK�KDYH�IHDWXUHV�LQ�ZKLFK�µWKH�

FDXVH�HIIHFW� UHODWLRQVKLSV� PD\� EH� PXWXDO�� PXOWLGLUHFWLRQDO� DQG� PXOWLODWHUDO¶����

(PHUJHQFH�LV�DQRWKHU�DQG�LW�UHODWHV�WR�WKH�IDFW�WKDW�µWKH�VSHFLILF�RXWFRPHV��DQG�WKH�PHDQV�

WR�DFKLHYH�WKHP¶���DSSHDU�LQ�WKH�FRXUVH�RI�LPSOHPHQWDWLRQ���

7KH�FDVH�VWXG\�LV�FRQVLGHUHG�KLJKO\�DSSURSULDWH�IRU�WDFNOLQJ�OHVV�UHVHDUFKHG�DQG�OHVV��

WKHRULVHG� SUREOHP� DUHDV�� RU� FRPSOH[� SUDFWLFH�RULHQWHG� LVVXHV� ZKHUHE\� DFWRUV� DQG�

FRQWH[W�DUH�FRQVLGHUHG�SDUDPRXQW������

,QQRYDWLYH�SURMHFWV�PDNH�XS�W\SLFDO�FDVH�VWXG\�WRSLFV��DQG�WKH�FDVH�VWXG\�FDQ�DOVR�EH�

DGDSWHG�IRU�H[SORUDWRU\��GHVFULSWLYH�RU�H[SODQDWRU\�SXUSRVHV������±����0RUHRYHU��D�FDVH�

VWXG\�HQDEOHV�DQ�µLQYHVWLJDWLRQ�RI�FRQWH[WXDO�UHDOLWLHV�DQG�WKH�GLIIHUHQFHV�EHWZHHQ�ZKDW�

ZDV� SODQQHG� DQG� ZKDW� DFWXDOO\� RFFXUUHG¶����� 7KLV� PDNHV� LW� VXLWDEOH� IRU� LQGXFWLYHO\�

XQFRYHULQJ�DFWRUV¶�SUHFRQFHSWLRQV�DERXW�WKH�LQWHUYHQWLRQ�GXULQJ�SODQQLQJ��DQG�WUDFNLQJ�

WR�ZKDW�H[WHQW�WKLV�DOLJQV�ZLWK�LPSOHPHQWDWLRQ��

&DVH�VWXGLHV�JHQHUDWH�H[WHQVLYH�LQIRUPDWLRQ�DQG�WKLFN�GHVFULSWLRQ��ZKLFK�PDNHV�WKHP�

DQ�DSSURSULDWH�GHVLJQ�IRU�LQ�GHSWK�LQYHVWLJDWLRQ��7KH\�DUH�DOVR�KLJKO\�DSSUHFLDWLYH�RI�

FRQWH[W� GHSHQGHQW� H[SHULHQFHV����������������������� 5�(�� 6WDNH� IXUWKHU� HOXFLGDWHV� WKH�

UDWLRQDOH�IRU� ORRNLQJ�DW�FDVHV�VLWXDWHG�LQ�WKHLU�FRQWH[WV��µ7KH�VLWXDWLRQ�LV�H[SHFWHG�WR�

VKDSH�WKH�DFWLYLW\��DV�ZHOO�DV�WKH�H[SHULHQFLQJ�DQG�WKH�LQWHUSUHWDWLRQ�RI�WKH�DFWLYLW\��,Q�

FKRRVLQJ�D�FDVH��ZH�DOPRVW�DOZD\V�FKRRVH�WR�VWXG\�LWV�VLWXDWLRQ¶����

&DVH� VWXGLHV� FDQ� EH� GHYLVHG� VR� WKDW� PXOWLSOH� DVSHFWV� RU� OD\HUV� RI� DQDO\VLV� FDQ� EH�

LQWHJUDWHG�LQWR�WKH�DQDO\VLV���������������������������7KHVH�IHDWXUHV�ZHUH�RI�XVH�LQ�H[SORULQJ�

GLIIHUHQW� OD\HUV� RI� FDSDFLW\�� 7KH� DSSURDFK� LV� DOVR� VXLWHG� WR� DQ� LQYHVWLJDWLRQ� RI� KRZ�

WUDQVIRUPDWLRQV� FRPH� DERXW� LQ� D� JLYHQ� FRQWH[W� DQG� WKH� H[SHULHQFHV� RI� WKRVH�

SDUWLFLSDWLQJ�LQ�VXFK�FKDQJH�������
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7KH� UHVHDUFKHU� VSHFLILFDOO\� DGRSWHG� DQ� HPEHGGHG� VLQJOH�FDVH� H[SORUDWRU\� UHVHDUFK�

GHVLJQ��$FFRUGLQJ�WR�0LOHV�DQG�+XEHUPDQ���������D�FDVH�UHSUHVHQWV�µD�SKHQRPHQRQ�RI�

VRPH�VRUW�RFFXUULQJ�LQ�D�ERXQGHG�FRQWH[W¶�����$�FDVH�RIWHQ�KDV�D�FOHDU�IRFXV��LWV�H[WHUQDO�

ERXQGDULHV�DUH�RIWHQ�IX]]\��������

7KH�FDVH�H[SORUHG�LQ�WKLV�WKHVLV�LV�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�

ZRUNIRUFH�GHYHORSPHQW��WKH�PDLQ�XQLW�RI�DQDO\VLV��LPSOHPHQWHG�FROODERUDWLYHO\�E\�WKH�

IRXU�XQLYHUVLWLHV��7KLV�FDVH�H[KLELWV�FRPSOH[�FRQWH[WXDO�DQG�UHODWLRQDO�DWWULEXWHV�DV�LW�

LQYROYHV�PXOWLSOH�DFWRUV�RSHUDWLQJ� LQ�GLIIHUHQW�FRQWH[WV��DQG�VHHNV� WR�HIIHFW�FDSDFLW\�

FKDQJH� DW� PXOWLSOH� OHYHOV� ±� PLFUR� �LQGLYLGXDO��� PHVR� �LQVWLWXWLRQDO��� DQG� PDFUR�

�QDWLRQDO���(PEHGGHG�LQ�WKLV�FDVH��DQG�PDNLQJ�XS�WKH�VWXG\¶V�VXE�XQLWV�RI�DQDO\VLV��DUH�

VSHFLILF�FRPSRQHQWV�RI�WKH�FROODERUDWLYH�SURJUDPPH�WKDW�WDUJHW�SDUWQHU�RUJDQLVDWLRQV�

DQG�WKHLU�VWDII��L�H��WUDLQLQJ�IRU�RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW��GHYHORSPHQW�DQG�

HPEHGGLQJ�RI�WUDLQLQJ�SURJUDPPHV��DQG�VRXWK�VRXWK�SDUWQHUVKLS���&DUH�ZDV�WDNHQ�WR�

EDODQFH�WKH�IRFXV�RQ�WKH�PDLQ�DQG�VXE�XQLWV�RI�DQDO\VLV�DQG�QRW�ORVH�VLJKW�RI�RQH�RYHU�

WKH�RWKHU����

6WXG\�SDUWLFLSDQWV��

7KH�VHOHFWLRQ�RI�UHVHDUFK�SDUWLFLSDQWV�ZDV�GRQH�SXUSRVLYHO\��3XUSRVLYH�VDPSOLQJ�LV�RQH�

RI�WKH�PRVW�SRSXODU�VDPSOLQJ�PHWKRGV�LQ�TXDOLWDWLYH�UHVHDUFK�GHVLJQV��,W�LQYROYHV�WKH�

LQFOXVLRQ� RI� VWXG\� SDUWLFLSDQWV� WKDW� FDQ� EHVW� LOOXPLQDWH� WKH� FDVH�� WKH� PDWWHU� XQGHU�

VWXG\������������$FFRUGLQJO\�� LQGLYLGXDOV�ZKR�ZHUH� GLUHFWO\� LQYROYHG� LQ� WKH�GHVLJQ� RU�

LPSOHPHQWDWLRQ� RI� WKH� $IULFDQ� FDSDFLW\� GHYHORSPHQW� SDUWQHUVKLS�� ZKR� DUH� PRVWO\�

SHRSOH� VLWXDWHG� LQ� WKH� FROODERUDWLQJ� LQVWLWXWLRQV� DQG� LQYROYHG� LQ� WKH� SODQQLQJ� DQG�

LPSOHPHQWDWLRQ�RI�WKH�FDSDFLW\�GHYHORSPHQW�LQLWLDWLYH�LQ�WKH�FRXQWULHV��0R]DPELTXH��

5ZDQGD��(WKLRSLD��DQG�6RXWK�$IULFD���ZHUH�LQYLWHG���

7KH�SDUWLFLSDQWV�LQ�WKH�VWXG\�LQFOXGHG���

�� 'HVLJQHUV�GULYHUV� RI� WKH� SURMHFW� EDVHG� LQ� WKH� SDUWQHU� LQVWLWXWLRQV� �VL[� LQ� WRWDO���

LQFOXGLQJ�WKH�GHYHORSPHQW�SDUWQHU��GRQRU�DJHQF\���DQG�IRXU�SXEOLF�KHDOWK�WUDLQLQJ�
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LQVWLWXWLRQV�LQ�6RXWK�$IULFD��5ZDQGD��(WKLRSLD�DQG�0R]DPELTXH��0HPEHUV�RI�WKLV�

JURXS�ZHUH�UHVSRQVLEOH�WR�YDU\LQJ�GHJUHHV�IRU�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�

WKH�LQWHUYHQWLRQ��7KH\�FRPSULVHG�PRVWO\�KHDGV�RI�GHSDUWPHQWV�RU�VFKRROV� LQ�WKH�

UHVSHFWLYH� SDUWQHU� XQLYHUVLWLHV�� 7KH\� ZHUH� DOVR� UHVSRQVLEOH� IRU� RYHUVHHLQJ� WKH�

LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�LQ�HDFK�LQVWLWXWLRQ��7KHLU�H[SHULHQFH�RI�LPSOHPHQWLQJ�

WKH�SURJUDPPH��FKDOOHQJHV�DQG�RSSRUWXQLWLHV�DQG�FRQGLWLRQV��H[WHUQDO�DQG�LQWHUQDO��

WKDW� ZHUH� PRVW� UHOHYDQW� LQ� VXSSRUWLQJ� RU� FRQVWUDLQLQJ� WKH� LQLWLDWLYH� ZHUH� DOVR�

H[SORUHG��

�� 7UDLQHHV�����LQ�WRWDO��ZHUH�IURP�(WKLRSLD��5ZDQGD��DQG�0R]DPELTXH��7KH\�ZHUH�

HQUROOHG�LQ�D�WUDLQLQJ�SURJUDPPH�IRU�RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW��DQ�03+�

�0DVWHU¶V� LQ� 3XEOLF� +HDOWK�� WKDW� IRFXVHG� RQ� +HDOWK� :RUNIRUFH� 'HYHORSPHQW��

RIIHUHG�DW�8:&��6RXWK�$IULFD��7KLV�JURXS�LQFOXGHG�DFDGHPLFV�DQG�SUDFWLWLRQHUV�

ZKR�ZHUH�EDVHG�HLWKHU�DW�WKH�XQLYHUVLWLHV�RU�KHDOWK�PLQLVWULHV��7KHLU�XQGHUVWDQGLQJ�

DQG�H[SHULHQFH�RI�WKH�SURJUDPPH�DQG�LWV�LPSOHPHQWDWLRQ�SURFHVV��KRZ�WKH�JRDO�RI�

WKH�SURJUDPPH�DOLJQHG�ZLWK�WKHLU�FDUHHU�SODQ�DQG�GHYHORSPHQW��DQG�WKH�FRQGLWLRQV��

LQFOXGLQJ� RUJDQLVDWLRQDO� SURFHVVHV� DQG� V\VWHPV� WKDW� ZHUH� PRVW� UHOHYDQW� LQ�

VXSSRUWLQJ� RU� FRQVWUDLQLQJ� DSSOLFDWLRQ� RI� WKHLU� QHZO\� DFTXLUHG� FDSDFLW\� ZDV�

H[SORUHG��

�� 0HQWRUV� �VL[� LQ� WRWDO�� IURP� (WKLRSLD�� 5ZDQGD�� DQG�0R]DPELTXH� ��� IURP� HDFK�

FRXQWU\��ZKR�KDG�EHHQ�UHVSRQVLEOH�IRU�SURYLGLQJ�JXLGDQFH�DQG�VXSSRUW�WR�VWXGHQWV�

RYHU� WKH� FRXUVH� RI� WKH� WUDLQLQJ� SURJUDPPH�� 7KLV� JURXS� LQFOXGHV� VHQLRU�

DFDGHPLFLDQV�DQG�SUDFWLWLRQHUV��ZKR�DUH�EDVHG�HLWKHU�DW�WKH�XQLYHUVLWLHV�RU�DW�KHDOWK�

PLQLVWULHV���

�� 0HPEHUV� RI� WKH� WDUJHW� LQVWLWXWLRQV� ���� LQ� WRWDO��� ORFDO� XQLYHUVLWLHV� DQG� KHDOWK�

PLQLVWULHV�DFURVV� WKH�WKUHH�FRXQWULHV� �0R]DPELTXH��5ZDQGD�DQG�(WKLRSLD���7KLV�

JURXS�RI� NH\� LQIRUPDQWV�ZHUH� HQJDJHG� WR� XQGHUVWDQG� FDSDFLW\� JDSV� DQG� DVVHWV��

LQWHUQDO�SURFHVVHV�DQG�IHDWXUHV�RI� WKH�RUJDQLVDWLRQV��DQG� � WR�H[SORUH�SHUFHSWLRQV�

DERXW� WKH�LQWHUYHQWLRQ��DQG�DVVHVV�WR�ZKDW�H[WHQW� WKH�SURJUDPPH�ZDV�DOLJQHG�WR�

ORFDO�UHDOLWLHV�LQ�WKH�GLIIHUHQW�FRXQWULHV��

6RPH�RI� WKH�SDUWLFLSDQWV�ZRUH�PXOWLSOH�SURIHVVLRQDO� KDWV� VLPXOWDQHRXVO\�� WKH\�ZHUH�

WUDLQHHV�DQG�WUDLQHUV��RU�VWXGHQWV�DQG�SUDFWLWLRQHUV��7KH�LQIRUPDQWV�ZHUH�LQVWUXPHQWDO�

LQ�JDLQLQJ�LQVLJKW�LQ�WKH�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�WKDW�VXSSRUW�RU�FRQVWUDLQ�WKH�

$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��
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6WXG\�VHWWLQJ��

7KH�VWXG\�ZDV�FRQGXFWHG�LQ�WKH�FRQWH[W�RI�D�SDUWQHUVKLS�RI�IRXU�SXEOLF�KHDOWK�WUDLQLQJ�

LQVWLWXWLRQV�WKDW�DUH�EDVHG�LQ�XQLYHUVLWLHV�LQ�IRXU�VXE�6DKDUDQ�FRXQWULHV��QDPHO\�6RXWK�

$IULFD��(WKLRSLD��0R]DPELTXH�DQG�5ZDQGD���

7KH�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�XQGHU�H[DPLQDWLRQ�UHSUHVHQW�WKH�ROGHVW�DQG�PRVW�

SURPLQHQW�SXEOLF�KHDOWK�WUDLQLQJ�FHQWUHV�LQ�WKH�UHVSHFWLYH�FRXQWULHV��QDPHO\�(WKLRSLD��

0R]DPELTXH��DQG�5ZDQGD���7KH�LQVWLWXWLRQV�KDYH�UHODWLYHO\�VPDOO�VWDII�FRPSOHPHQWV�

FRQVLGHULQJ�WKH�JURZLQJ�QXPEHU�RI�XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�VWXGHQWV���

7DEOH���±�3URILOH�RI�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV��
,QVWLWXWLRQDO�

SURILOHV�

� 8(0� 85� $$8�

<HDU� GHSDUWPHQW�

HVWDEOLVKHG��

� ����� ����� �����

$FDGHPLF�VWDII�

QXPEHU������

3HUPDQHQW�VWDII� ���� ���� ���

&RQWUDFW�VWDII� �� �� ��

*URVV�VDODU\�

�����

)XOO�3URIHVVRU� �����86'�

����������
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'RHV�QRW�LQFOXGH�DOORZDQFHV��([FKDQJH�UDWH���86'� �����5:)�����(7%������0HWLFDLV��

1R�XQGHUJUDGXDWH�SXEOLF�KHDOWK�SURJUDPPH�EXW�FRXUVHV�WDXJKW�WR�PHGLFDO�DQG�RWKHU�KHDOWK�VFLHQFHV�

VWXGHQWV��DFURVV�DOO�SURJUDPPHV�DQG�\HDUV��

7KH�FRXQWULHV�PHQWLRQHG�DERYH�DOO�KDYH�D�KLVWRU\�RI�FLYLO�ZDU��DQG�KDYH�D�SRRU�UDQNLQJ�

LQ� WKH�+XPDQ�'HYHORSPHQW� ,QGH[� �+',��� �0R]DPELTXH� ������� 5ZDQGD� ������� DQG�
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(WKLRSLD�����������7KH�FRXQWULHV�KDYH�LQGHHG�XQGHUJRQH�JUHDW�XSKHDYDO�LQ�WKHLU�UHFHQW�

KLVWRU\�� 7KH� FRXQWULHV� SXUVXH� GHFHQWUDOLVDWLRQ� DV� D� NH\� VWUDWHJ\� WR� DFKLHYH� WKHLU�

PXOWLIDFHWHG�GHYHORSPHQW�JRDOV���

7DEOH��±�3URILOH�RI�FRXQWULHV�WDUJHWHG�E\�WKH�LQWHUYHQWLRQ��81'3���������
0R]DPELTXH�� 5ZDQGD� (WKLRSLD�

+XPDQ�'HYHORSPHQW�,QGH[ ��� ��� ���

3RSXODWLRQ��WRWDO��PLOOLRQV� ���� ���� ����

3RSXODWLRQ��XUEDQ���� �� �� ����

,QWHUQHW�XVHUV����RI�SRSXODWLRQ� ��� ���� ���

(PSOR\PHQW� LQ� DJULFXOWXUH� ��� RI� WRWDO�

HPSOR\PHQW�

���� ���� ����

3XEOLF� H[SHQGLWXUH� RQ� HGXFDWLRQ� ��� RI�

*'3�

� ��� ���

3XEOLF�KHDOWK�H[SHQGLWXUH����RI�*'3� ��� ���� ���

7KH�VWDWHV�RI�WKH�FRXQWULHV¶�KHDOWK�V\VWHPV�DUH�D�UHIOHFWLRQ�RI�WKH�DIRUHPHQWLRQHG�ORQJ�

VWDQGLQJ� FKDOOHQJHV� DQG� SRVW�FRQIOLFW� WUDQVIRUPDWLRQV�� :LWK� UHVSHFW� WR� WKHLU� KHDOWK�

SURIHVVLRQDO� WR� SRSXODWLRQ� UDWLR�� WKH� WKUHH� FRXQWULHV� DUH� FRQVLGHUHG� DV� DPRQJ� WKH�

FRXQWULHV�LQ�$IULFD�H[SHULHQFLQJ�DQ�DFXWH�KHDOWK�ZRUNIRUFH�VKRUWDJH������

'HVSLWH�PDNLQJ�VXEVWDQWLDO�SURJUHVV�LQ�LQFUHDVLQJ�WKH�SURGXFWLRQ�RI�KHDOWK�ZRUNHUV��WKH�

FRXQWULHV�VWLOO�ODJ�EHORZ�WKH�PLQLPXP�KHDOWK�ZRUNHU�GHQVLW\��L�H�����GRFWRUV��QXUVHV�DQG�

PLGZLYHV� SHU� ������ SRSXODWLRQ�����±���� ,Q� 5ZDQGD� WKLV� LV� ���� SK\VLFLDQV��������

0R]DPELTXH�����SK\VLFLDQV��������DQG�(WKLRSLD�����SK\VLFLDQV����������

7KHUH�ZDV�D�JHQHUDO�ODFN�RI�KHDOWK�ZRUNIRUFH�OHDGHUVKLS�DQG�PDQDJHPHQW�FDSDFLW\�DW�

QDWLRQDO�DQG�VXE�QDWLRQDO�OHYHOV�DFURVV�DOO�WKH�WDUJHW�FRXQWULHV��7KHUH�ZHUH�IHZ�WUDLQLQJ�

SURJUDPPHV�RQ�KHDOWK�KXPDQ�UHVRXUFH�PDQDJHPHQW�LQ�WKH�FRXQWULHV��GHVSLWH�WKH�KHDOWK�

ZRUNIRUFH� FKDOOHQJHV� IDFLQJ� WKHP�DQG� WKH� UHFRJQLWLRQ� RI� WKH� FHQWUDO� UROH� WKDW�ZHDN�

KXPDQ�UHVRXUFHV�PDQDJHPHQW�KDV�LQ�SOD\���
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'DWD�FROOHFWLRQ�PHWKRGV��

7R� JHQHUDWH� ULFK� GDWD� WR� DGGUHVV� WKH� UHVHDUFK� TXHVWLRQV� DQG� REMHFWLYHV�� WKUHH� GDWD�

FROOHFWLRQ�PHWKRGV��ZKLFK�DUH�LQ�WKH�WUDGLWLRQ�RI�FDVH�VWXG\�UHVHDUFK��ZHUH�HPSOR\HG��

7KHVH�LQFOXGH�LQWHUYLHZV��GRFXPHQW�UHYLHZV��DQG�REVHUYDWLRQ����

,QWHUYLHZV��

6HPL�VWUXFWXUHG� LQWHUYLHZV�ZHUH�D�XVHIXO� VRXUFH�RI� LQIRUPDWLRQ� LQ� WKH� UHVHDUFK��DQG�

DOORZHG�IRU�DQ�LQ�GHSWK�XQGHUVWDQGLQJ�RI�SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�DFWRUV�RYHU�D�

UDQJH� RI�PDWWHUV� UHODWHG� WR� WKH� FROODERUDWLYH� FDSDFLW\� GHYHORSPHQW� LQLWLDWLYH�����������

%HUJ� ������� KLJKOLJKWV� WKH� EHQHILW� RI� VHPL�VWUXFWXUHG� LQWHUYLHZV� LQ� XQGHUVWDQGLQJ�

SDUWLFLSDQWV¶�PHDQLQJV��µWKURXJK�XQVFKHGXOHG�SUREHV�«�WKDW�DULVH�IURP�WKH�LQWHUYLHZ�

SURFHVV� LWVHOI�¶���� 3DWWRQ� DGGV�� µ>R@SHQ�HQGHG� TXHVWLRQV� DQG� SUREHV� \LHOG� LQ�GHSWK�

UHVSRQVHV� DERXW� SHRSOH¶V� H[SHULHQFHV�� SHUFHSWLRQV�� RSLQLRQV�� IHHOLQJV�� DQG�

NQRZOHGJH¶���� $FFRUGLQJO\�� WKH� PHWKRG� ZDV� XVHIXO� LQ� XQFRYHULQJ� SDUWLFLSDQWV¶�

DVVXPSWLRQV�DQG�WKH�PHDQLQJV�DWWULEXWHG�WR�LVVXHV�SHUWLQHQW�WR�WKH�FDSDFLW\�GHYHORSPHQW�

LQLWLDWLYH��DQG�WKXV�KHOSHG�XQFRYHU�FRQWH[W�UHODWHG�LQIOXHQFHV�LQ�WKLV�UHJDUG��

7R� HQVXUH� WUXVWZRUWKLQHVV� DQG� FUHGLELOLW\� RI� WKH� UHVHDUFK�� LQWHUYLHZ� JXLGHV� ZHUH�

GHYHORSHG� RQFH� WKH� UHVHDUFKHU� KDG� HVWDEOLVKHG� D� FOHDU� YLHZ� RI� WKH� DVVXPSWLRQV�

XQGHUO\LQJ�WKH�LQWHUYHQWLRQ��DQG�DWWDLQHG�DZDUHQHVV�RI�WKH�QXDQFHV�RI�WKH�LQVWLWXWLRQV�LQ�

WKHLU� UHVSHFWLYH� FRQWH[WV�� 7KH� JXLGHV� ZHUH� UHILQHG� DV� WKH� UHVHDUFK� SURJUHVVHG��

3URPLQHQW�VFKRODUV�RI�TXDOLWDWLYH�UHVHDUFK��OLNH�/LQFROQ�DQG�*XED������KDYH�XQGHUOLQHG�

WKH� YDOXH� RI� HQJDJHPHQW� ZLWK� SDUWLFLSDQWV� DQG� WKH� FRQWH[W� SULRU� WR� WKH� DFWXDO� GDWD�

FROOHFWLRQ�� 7KH� UHVHDUFKHU� ZDV� DEOH� WR� DFFRPSOLVK� WKLV� WKURXJK� LQWHUDFWLRQ� DQG�

FRQVXOWDWLRQ� ZLWK� SDUWLFLSDQWV�� YLVLWV� WR� WKH� LQVWLWXWLRQV�� DQG� UHYLHZLQJ� UHOHYDQW�

GRFXPHQWV���

,Q�GHSWK�LQWHUYLHZV�ZHUH�KHOG�ZLWK�NH\�LQIRUPDQWV��.,V���LQFOXGLQJ�UHOHYDQW�PHPEHUV�

RI�WKH�H[WHUQDO�GHYHORSPHQW�DQG�WUDLQLQJ�SDUWQHU�LQVWLWXWLRQV��WUDLQHHV�DQG�PHQWRUV��DQG�

UHSUHVHQWDWLYHV�RI�DVVRFLDWHG�LQVWLWXWLRQV��QDPHO\��KHDOWK�PLQLVWULHV���)RUW\�VHYHQ�NH\�
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LQIRUPDQWV�ZHUH�LQWHUYLHZHG��VL[�PHPEHUV�RI�WKH�FROODERUDWLQJ�LQVWLWXWLRQV�WKDW�ZHUH�

FHQWUDO�LQ�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�

LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�� ���SDUWLFLSDQWV�XQGHUJRLQJ�D�EOHQGHG�0DVWHU¶V� LQ�

3XEOLF�+HDOWK�WUDLQLQJ�SURJUDPPH�ZLWK�D�IRFXV�RQ�+HDOWK�:RUNIRUFH�'HYHORSPHQW��VL[�

PHQWRUV�WKDW�DFFRPSDQLHG�WUDLQLQJ�SDUWLFLSDQWV�LQ�WKH�FRXUVH�RI�WKH�WUDLQLQJ�SURJUDPPH��

DQG����PHPEHUV�RI�WKH�WDUJHW�XQLYHUVLWLHV�DQG�KHDOWK�PLQLVWULHV�LQ�WKH�WKUHH�FRXQWULHV�

�5ZDQGD��(WKLRSLD��0R]DPELTXH�� WKDW�ZHUH�HLWKHU�DZDUH�RI�RU� LQYROYHG� LQ�GLIIHUHQW�

DFWLYLWLHV� RI� WKH� SURJUDPPH� �L�H�� WUDLQLQJ� IRU� RUJDQLVDWLRQDO� FDSDFLW\� GHYHORSPHQW��

GHYHORSPHQW� DQG� HPEHGGLQJ� RI� WUDLQLQJ� SURJUDPPHV�� DQG� VRXWK�VRXWK� SDUWQHUVKLS��

DFURVV�WKH�WKUHH�FRXQWULHV��7KH�LQ�GHSWK�LQWHUYLHZV�ZLWK�NH\�LQIRUPDQWV�ZHUH�KHOG�LQ�

WKHLU�UHVSHFWLYH�FRQWH[WV�EHWZHHQ�-XQH������DQG�0DUFK��������

7KH� UHVHDUFKHU� FRQGXFWHG� WKH� LQWHUYLHZV� IDFH�WR�IDFH�� H[FHSW� LQ� WZR� LQVWDQFHV�ZKHQ�

WHOHSKRQH� LQWHUYLHZV� �6N\SH�� ODQGOLQH��ZHUH�XVHG� WR� LQWHUYLHZ�LQIRUPDQWV�ZKR�ZHUH�

GLIILFXOW� WR� UHDFK�� 7HOHSKRQH� LQWHUYLHZV� LQ� TXDOLWDWLYH� UHVHDUFK�� GHVSLWH� WKHLU�

VKRUWFRPLQJV�RI�ODFNLQJ�LQVLJKW�DERXW�ERG\�ODQJXDJH�DQG�G\QDPLFV�RI�LQWHUDFWLRQ��FDQ�

EH�XVHIXO�ZKHQ�LW�FRPHV�WR�RYHUFRPLQJ�EDUULHUV�RI�UHDFKLQJ�UHPRWH�SDUWLFLSDQWV����

7KH�LQWHUYLHZV�SULPDULO\�H[SORUHG�SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�DFWRUV�RYHU�D�UDQJH�

RI�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�WKDW�PHGLDWH�WKH�SURFHVV�DQG�RXWFRPH�RI�WKH�$IULFDQ�

SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW� �L�H�� WUDLQLQJ� IRU�

RUJDQLVDWLRQDO� FDSDFLW\� GHYHORSPHQW�� GHYHORSPHQW� DQG� HPEHGGLQJ� RI� WUDLQLQJ�

SURJUDPPHV��DQG�VRXWK�VRXWK�SDUWQHUVKLS��� �7KH�VHPL�VWUXFWXUHG�LQWHUYLHZV�H[SORUHG�

WKH�IROORZLQJ�EURDG�LVVXHV���

x 6WDWH�RI�FDSDFLW\�IRU�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�DW�LQGLYLGXDO�RU�LQVWLWXWLRQDO�

OHYHO��

x ,QWHUQDO�FRQGLWLRQV�LQFOXGLQJ�SURJUDPPH�LPSOHPHQWHUV�DQG�WDUJHWV��LQVWLWXWLRQDO�

FRQWH[W�DQG�SURFHVVHV���

x ([WHUQDO�FRQGLWLRQV�RU�IDFWRUV�LQ�WKH�EURDGHU�FRQWH[W�WKDW�KDYH�EHDULQJ�RQ�WKH�

$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��

x 6WDNHKROGHUV�� SDUWQHUVKLS�� SURJUDPPHV� DQG� UHVRXUFHV� UHODWHG� WR� WKH�

LQWHUYHQWLRQ���
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x 3URFHVV�RI�LPSOHPHQWDWLRQ�RI�YDULRXV�FRPSRQHQWV�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�

GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��DQG��

x 0HFKDQLVPV�WKDW�HQDEOH�RU�FRQVWUDLQ�WKH�LQWHUYHQWLRQ��

'RFXPHQW�UHYLHZV�

'RFXPHQW�UHYLHZV�PDNH�XS�DQRWKHU�VRXUFH�RI�GDWD����'RFXPHQW�UHYLHZ�ZHUH�XVHG�WR�

JHQHUDWH�LQIRUPDWLRQ�UHJDUGLQJ�FRQFHSWLRQV�RI�FDSDFLW\�DVVHWV�DQG�JDSV��RUJDQLVDWLRQDO�

VWUXFWXUHV�DQG�SURFHVVHV��VWDNHKROGHUV¶�SHUFHSWLRQ�DQG�H[SHULHQFH��DQG�WKH�LQIOXHQFH�RI�

H[WHUQDO�FRQWH[W���7KH�GRFXPHQWV�UHYLHZHG�VSDQ�WKH�SURMHFW�OLIH�DQG�FRYHU�WKH�SHULRG�

IURP�LQFHSWLRQ�RI�WKH�LQWHUYHQWLRQ�LQ�������PDUNHG�E\�WKH�FDOO�IRU�SURSRVDOV�LVVXHG�E\�

WKH� :RUOG� +HDOWK� 2UJDQLVDWLRQ�� XQWLO� ������ ZKLFK� GDWH� PDUNHG� WKH� HQG� RI� WKH�

LQWHUYHQWLRQ�� 7KH� UHYLHZHG� GRFXPHQWV�� ZKLFK� ZHUH� LQVWUXPHQWDO� LQ� VXSSOHPHQWLQJ�

HYLGHQFH�IURP�RWKHU�VRXUFHV��LQFOXGH����

x GRQRU
V� FDOO� IRU� DSSOLFDWLRQ�� DQG� ([SUHVVLRQ� RI� ,QWHUHVW� DQG� SURSRVDO� E\�

FROODERUDWLQJ�LQVWLWXWLRQV��

x SHULRGLF�LQVWLWXWLRQ�VSHFLILF�SURJUHVV�UHSRUWV�IURP�WKH�FROODERUDWLQJ�LQVWLWXWLRQV�

x HPDLO� FRUUHVSRQGHQFH�� DQG� PLQXWHV� RI� PHHWLQJV� RI� UHSUHVHQWDWLYHV� RI� � WKH�

FROODERUDWLQJ� LQVWLWXWLRQV� UHODWHG� WR� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� WKH�

SURJUDPPH���

x PHPRUDQGD�RI�XQGHUVWDQGLQJ��DJUHHPHQWV�DQG�DGGHQGXPV��

x SHULRGLF� PRQLWRULQJ� UHSRUWV� IRFXVLQJ� RQ� WUDLQHHV¶� OHDUQLQJ� H[SHULHQFHV� DQG�

FKDOOHQJHV��DQG��

x UHOHYDQW�LQVWLWXWLRQDO�DQG�QDWLRQDO�SROLFLHV���

2EVHUYDWLRQ��

3DUWLFLSDQW�REVHUYDWLRQ�LV�DQRWKHU�VRXUFH�RI�LQIRUPDWLRQ�LQ�TXDOLWDWLYH�LQTXLU\����$V�D�

PHPEHU� RI� WKH� SURJUDPPH� LPSOHPHQWDWLRQ� WHDP�� WKH� UHVHDUFKHU� WRRN� SDUW� LQ� WKH�

LPSOHPHQWDWLRQ�SURFHVV��DWWHQGHG�PHHWLQJV�DQG�ZRUNVKRSV��DQG�FDUULHG�RXW�ILHOG�YLVLWV�

LQ� WKH� FROODERUDWLQJ� LQVWLWXWLRQV� DFURVV� WKH� WKUHH� FRXQWULHV�� +HQFH�� REVHUYDWLRQDO�
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LQIRUPDWLRQ��RZQ�UHIOHFWLRQV�DQG�DQDO\WLFDO�PHPRUDQGD�UHJDUGLQJ�DFWLYLWLHV��SURFHVVHV��

DQG�LQWHUDFWLRQV�ZHUH�XVHG�LQ�FRUURERUDWLQJ�HYLGHQFH�WKURXJK�WULDQJXODWLRQ���

'DWD�DQDO\VLV�DQG�V\QWKHVLV��

'DWD� DQDO\VLV� LV� DQ� LQWHJUDO� FRPSRQHQW� RI� WKH� UHVHDUFK� SURFHVV�� ,W� ZDV� LQIRUPHG�

SULPDULO\�E\�WKH�SXUSRVH�DQG�UHVHDUFK�TXHVWLRQ�WKDW�WKH�UHVHDUFK�VHW�RXW�WR�DGGUHVV��DQG�

WKH�FRQFHSWXDO�IUDPHZRUN�DQG�UHVHDUFK�GHVLJQ�DGRSWHG�WR�JXLGH�WKH�SURFHVV��7KHVH��LQ�

D�ZD\��VHUYHG�WR�GHILQH�DOVR�WKH�VFRSH�RI�LQTXLU\��WKH�LQIRUPDWLRQ�WR�EH�JHQHUDWHG��DQG�

WKH�DQDO\WLF�YLHZ�������

7KH� FRQYHUJHQFH� EHWZHHQ� GDWD� FROOHFWLRQ� DQG� GDWD� DQDO\VLV� LV� RQH� RI� WKH� GLVWLQFW�

IHDWXUHV�RI�TXDOLWDWLYH�LQTXLU\�����7KLV�ZDV�DOVR�WKH�FDVH�IRU�WKLV�UHVHDUFK�LQ�ZKLFK�D�

JUHDW� GHDO� RI� SXUSRVHIXO� HQJDJHPHQW� WRRN� SODFH� FRPSDULQJ� DQG� UHODWLQJ� GLIIHUHQW�

DVSHFWV�RI�WKH�LQIRUPDWLRQ�DERXW�WKH�VXEMHFW�XQGHU�LQYHVWLJDWLRQ��DQG�IXUWKHU�H[SORULQJ�

HPHUJLQJ� LVVXHV�� 'DWD� DQDO\VLV� LQ� TXDOLWDWLYH� UHVHDUFK� LV� GHVFULEHG� DV� µD� FRPSOH[�

SURFHVV�WKDW�LQYROYHV�PRYLQJ�EDFN�DQG�IRUWK�EHWZHHQ�FRQFUHWH�ELWV�RI�GDWD�DQG�DEVWUDFW�

FRQFHSWV�� EHWZHHQ� LQGXFWLYH� DQG� GHGXFWLYH� UHDVRQLQJ�� EHWZHHQ� GHVFULSWLRQ� DQG�

LQWHUSUHWDWLRQ�WRZDUGV�UHVSRQGLQJ�WR�WKH�UHVHDUFK�TXHVWLRQV¶����,Q�OLQH�ZLWK�WKLV��&URZH�

HPSKDVLVHV�WKH�LPSRUWDQFH�RI�HPSOR\LQJ�D�QRQ�ULJLG�DSSURDFK�WR�GDWD�FROOHFWLRQ�LQ�FDVH�

VWXGLHV�WR�VROLFLW�ULFK�GDWD�DQG�XQGHUVWDQGLQJ����

7KH� GDWD� JDWKHUHG� IURP� PXOWLSOH� VRXUFHV� XVLQJ� PXOWLSOH� PHWKRGV� ZDV� DQDO\VHG�

WKHPDWLFDOO\�������� 7KHPDWLF� DQDO\VLV� ZDV� FRQVLGHUHG� DSSURSULDWH� GXH� WR� LWV�

DGDSWDELOLW\����� ,W� VXSSRUWV� V\QWKHVLV� RI� GDWD� IURP�PXOWLSOH� VRXUFHV� DQG�PHWKRGV� E\�

WKRURXJKO\�VHHNLQJ�FRQYHUJHQFH����&RQVHTXHQWO\��WKHPHV�ZHUH�JHQHUDWHG�GHGXFWLYHO\�

IURP�WKH�EURDGHU�FRQFHSWXDO�IUDPHZRUN�DQG�UHVHDUFK�TXHVWLRQV��DQG�LQGXFWLYHO\�IURP�

WKH� GDWD������������������ $FFRUGLQJ� WR� *XHVW� HW� DO�� �������µ>H@[SODQDWRU\� RU� FRQFHSWXDO�

TXDOLWDWLYH�UHVHDUFK�XVHV�D�FRPELQDWLRQ�RI�GHGXFWLYH�DQG�LQGXFWLYH�PHWKRGV�DQG�LV�DQ�

LQFUHDVLQJO\�LPSRUWDQW�DSSURDFK�ZLWKLQ�DSSOLHG�TXDOLWDWLYH�UHVHDUFK¶����

$OO� WKH� LQWHUYLHZV� ZHUH� WUDQVFULEHG� YHUEDWLP�� 7KURXJK� DQ� LWHUDWLYH� SURFHVV�� WKH�

UHVHDUFKHU�RSHQ�FRGHG�WKH�WUDQVFULSWV�PDQXDOO\�ZLWK�D�IRFXV�RQ�GHVFULELQJ�WKH�GLIIHUHQW�
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GDWD� VHJPHQWV�� 7KH� LQGXFHG� FRGHV� ZHUH� WKHQ� JURXSHG� LQWR� PRUH� DQDO\WLFDO�

FDWHJRULHV�WKHPHV�WKDW�VSRNH�WR�WKH�UHVHDUFK�TXHVWLRQ�DQG�WKH�FRQFHSWXDO�IUDPHZRUN����

7KH�QH[W�VWHSV�LQ�WKH�DQDO\VLV�SURFHVV�LQFOXGH�D�GHVFULSWLRQ�RI�DQG�FRPSDULVRQ�DFURVV�

DVVRFLDWHG� WKHPHV��������� 'HVSLWH� WKH� IRFXV� RI� WKH� DQDO\VLV� EHLQJ� H[SORUDWRU\� DQG�

H[SODQDWRU\��LW�LV�DOVR�GHVFULSWLYH��IRU�WKH�IRUPHU�UHO\�RQ�KDYLQJ�GHWDLOHG�GHVFULSWLRQ��

$FFRUGLQJ�WR�0LOHV�DQG�+XEHUPDQ�����������

1DWXUDOO\� WKHUH� LV� QR� FOHDU� RU� FOHDQ� ERXQGDU\� EHWZHHQ� GHVFULELQJ� DQG�
H[SODLQLQJ�� WKH� UHVHDUFKHU� W\SLFDOO\� PRYHV� WKURXJK� D� VHULHV� RI� DQDO\VLV�
HSLVRGHV�WKDW�FRQGHQVH�PRUH�DQG�PRUH�GDWD�LQWR�D�PRUH�DQG�PRUH�FRKHUHQW�
XQGHUVWDQGLQJ�RI�ZKDW��KRZ��DQG�ZKDW����

,QIRUPHG� E\� WKH� V\VWHP� DQG� FRPSOH[LW\� SHUVSHFWLYH� DQG� EDVHG� RQ� WKH� FRQFHSWXDO�

IUDPHZRUN��FDVH�GHVFULSWLRQV�RI�YDULRXV�DVSHFWV�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�

FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW� ZHUH� GHYHORSHG� FDSWXULQJ� FRPSOH[�

FRQWH[WXDO�DQG�UHODWLRQDO�SDWWHUQV�RI�LPSOHPHQWDWLRQ����

&RPSDULVRQV�ZHUH�PDGH�DW�WZR�OHYHOV�ZLWK�D�IRFXV�RQ�XQGHUVWDQGLQJ�IDFWRUV�PHGLDWLQJ�

FDSDFLW\� GHYHORSPHQW�� )LUVW� ZDV� D� FRPSDULVRQ� RI� ZKDW� KDG� EHHQ� SODQQHG� DQG�

LPSOHPHQWHG�µWR�DOORZ�IRU� WKH�XQLTXH�SDWWHUQV�RI�HDFK�FDVH� WR�HPHUJH¶�����6HFRQGO\��

WKHUH� ZDV� D� FRPSDULVRQ� DFURVV� FDVHV� WR� GLVFHUQ� WUHQGV� WKDW� µJR� EH\RQG� LQLWLDO�

LPSUHVVLRQV��HVSHFLDOO\�WKURXJK�WKH�XVH�RI�VWUXFWXUHG�DQG�GLYHUVH�OHQVHV�RQ�WKH�GDWD¶����

&DXVDO�ORRS�GLDJUDPV��RQH�RI�WKH�WRROV�HPHUJLQJ�IURP�WKH�V\VWHP�G\QDPLFV�ILHOG��ZHUH�

HPSOR\HG� WR�YLVXDOLVH�DQG�FRPPXQLFDWH�FRPSOH[�V\VWHP� LQWHUDFWLRQV������������$�NH\�

EHQHILW�RI�WKLV�WRRO�LV�WKDW�LW�WDNHV�LQWR�DFFRXQW�IHHGEDFN�PHFKDQLVPV��ERWK�HQDEOHUV�DQG�

FRQVWUDLQWV��DQG�KHOSV�KLJKOLJKW�µWKH�PRVW�LPSRUWDQW�G\QDPLFV�DPLGVW�WKH�PXOWLWXGH�RI�

LQIRUPDWLRQ�DQG�UHODWLRQVKLSV����

5LJRXU�DQG�WUXVWZRUWKLQHVV�

0DQ\�SURSRQHQWV�RI�TXDOLWDWLYH�LQTXLU\������������DGYRFDWH�ULJRXU�DQG�WUXVWZRUWKLQHVV�DV�

WKH�SULPDU\�TXDOLW\�FULWHULD�RI�TXDOLWDWLYH�UHVHDUFK�DQG�SURSRVH�D�UDQJH�RI�LQWHUYHQWLRQV�
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E\�WKH�UHVHDUFKHU�WR�WKLV�HIIHFW��,Q�WKH�FXUUHQW�OLWHUDWXUH�RQ�WKH�WRSLF�DQG�IRU�WKH�SXUSRVHV�

RI� WKLV�VWXG\�� WUXVWZRUWKLQHVV�ZDV�HQVXUHG� WKURXJK�HQJDJHPHQW�ZLWK� WKH�SDUWLFLSDQWV�

DQG� FRQWH[W� SULRU� WR� GDWD� FROOHFWLRQ�� YROXQWDU\� SDUWLFLSDWLRQ� RI� UHVSRQGHQWV�� FRXQWHU�

FKHFNLQJ�UHVSRQVHV��DQG�VROLFLWLQJ�SHHU�IHHGEDFN��JHQHUDWLQJ�ULFK�GHVFULSWLRQ�RI�FRQWH[W�

DQG�WKH�FDSDFLW\�GHYHORSPHQW�SKHQRPHQD��DQG�SURYLGLQJ�GHWDLOHG�DFFRXQWV�RI�UHVHDUFK�

GHVLJQ��SURFHVV�RI�GDWD�FROOHFWLRQ��DQDO\VLV��DQG�LQWHUSUHWDWLRQ��DQG�KRZ�WKH\�HYROYHG�

WKURXJK�WKH�FRXUVH�RI�WKH�VWXG\��������������

$V�WKH�SXUSRVH�RI�WKH�VWXG\�ZDV�WR�XQUDYHO�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV��RSHQ�HQGHG�

VHPL�VWUXFWXUHG�TXHVWLRQV�ZHUH�XVHG��3URELQJ�ZDV�DQ� LPSRUWDQW� VWUDWHJ\� WR�HVWDEOLVK�

DGHTXDWH�XQGHUVWDQGLQJ��)LHOG�QRWHV�ZHUH�SUHSDUHG�DQG�VKDUHG�ZLWK�VXSHUYLVRUV��8/��

'6��IRU� LQVLJKW�ZKLOH�RQ� WKH�ILHOG�DQG�ZHUH� LQFOXGHG� LQ� WKH�DQDO\VLV��7KH�UHVHDUFKHU�

FRQGXFWHG�DOO�WKH�LQWHUYLHZV��7KH�UHVHDUFKHU�XVHG�(QJOLVK�WR�LQWHUYLHZ�SDUWLFLSDQWV�IURP�

5ZDQGD�DQG�0R]DPELTXH��7KH�UHVHDUFKHU�QHHGHG�WR�XVH�D�WUDQVODWRU��LQ�0R]DPELTXH��

LQ�RQO\�RQH�FDVH��,Q�(WKLRSLD��WKH�UHVHDUFKHU�XVHG�(QJOLVK�DQG�$PKDULF��WKH�FRXQWU\¶V�

RIILFLDO� ODQJXDJH�� GHSHQGLQJ� RQ� WKH� SDUWLFLSDQWV¶� SUHIHUHQFH�� ,QWHUYLHZV�ZHUH� DXGLR�

UHFRUGHG�ZLWK�WKH�SHUPLVVLRQ�RI�SDUWLFLSDQWV��7KH�UHVHDUFKHU�GLG�PRVW�RI�WKH�YHUEDWLP�

WUDQVFULSWLRQV�DQG�WKH�WUDQVODWLRQ�RI�DOO�LQWHUYLHZV��$�SRVWJUDGXDWH�VWXGHQW�DVVLVWHG�WKH�

UHVHDUFKHU�E\�WUDQVFULELQJ�DQG�WUDQVODWLQJ�WR�(QJOLVK�WZR�LQWHUYLHZV�WKDW�ZHUH�GRQH�LQ�

$PKDULF��2YHUDOO��UDSSRUW�ZLWK�SDUWLFLSDQWV�ZDV�DPLFDEOH�DQG�WUXVWLQJ�RYHU�WKH�FRXUVH�

RI�WKH�SURJUDPPH��DQG�WKDW�FDPH�DFURVV�LQ�WKH�ZD\�SDUWLFLSDQWV�GLVFORVHG�DVSHFWV�RI�

ORFDO�G\QDPLFV��FRQIOLFWV�DQG�UHODWLRQVKLSV���

5HVSRQGHQW�YDOLGDWLRQ�RU�PHPEHU�FKHFNLQJ�ZDV�DOVR�DSSOLHG��ZKHUHE\�NH\�LQIRUPDQWV�

ZHUH�FRQWDFWHG�WR�JLYH�IHHGEDFN�RQ�WKH�FDVH�VWXG\�UHSRUW�DQG�WKHLU�IHHGEDFN�ZDV�ODWHU�

LQWHJUDWHG�LQWR�WKH�UHSRUW������������0RVW�LPSRUWDQWO\��WULDQJXODWLRQ�DQG�UHIOH[LYLW\�ZHUH�

DSSOLHG�WR�HQVXUH�ULJRXU�DQG�WUXVWZRUWKLQHVV�RI�UHVHDUFK����������

0HUULDP��������XQGHUVFRUHV�WKH�LPSRUWDQFH�RI�WULDQJXODWLRQ�LQ�FRQVWUXFWLYLVW�UHVHDUFK�

DV�µD�SULQFLSDO�VWUDWHJ\�WR�HQVXUH�IRU�YDOLGLW\�DQG�UHOLDELOLW\¶����'HQ]LQ��������RXWOLQHV�

IRXU� FDWHJRULHV� RI� WULDQJXODWLRQ� LQ� WKH� FRQWH[W� RI� UHVHDUFK�� QDPHO\�� XVLQJ� PXOWLSOH�

VRXUFHV�RI�GDWD��LQYROYLQJ�PXOWLSOH�UHVHDUFKHUV��FRQVLGHULQJ�GLIIHUHQW�ZRUOGYLHZV��DQG�

DSSO\LQJ� D� YDULHW\� RI� PHWKRGV���� $FFRUGLQJO\�� WKH� UHVHDUFKHU� LQFRUSRUDWHG� WKHVH�

GLIIHUHQW�GLPHQVLRQV�DFURVV� WKH� UHVHDUFK�SURFHVV��7KH� UHVHDUFKHU�JDWKHUHG�GDWD� IURP�

http://etd.uwc.ac.za/ 
 



���

PXOWLSOH�VRXUFHV�XVLQJ�PXOWLSOH�PHWKRGV��DQG�FROODERUDWHG�ZLWK�RWKHU�UHVHDUFKHUV�DFURVV�

GLIIHUHQW� FRQWH[WV�GXULQJ�GDWD� DQDO\VLV� DQG� LQWHUSUHWDWLRQ�� DQG�FRQVLGHUHG�RU�DSSOLHG�

GLIIHUHQW� SHUVSHFWLYHV� WR� JXLGH�GLIIHUHQW� SKDVHV� RI� WKH� UHVHDUFK��7KH� UHVHDUFKHU� DOVR�

VRXJKW� WKH� FRQYHUJHQFH� RI� GDWD� IURP� WKH� GLIIHUHQW� VRXUFHV� DQG� PHWKRGV�� DQG�

GRFXPHQWHG�DQG�DQDO\VHG�GLYHUJHQFH�ZLWKLQ�WKH�GDWD�������������

5HIOH[LYLW\�ZDV�DGRSWHG�DV�DQ�LQWHJUDO�WRRO�LQ�WKLV�UHVHDUFK��5HIOH[LYLW\��WKH�SURFHVV�RI�

FULWLFDO�VHOI�H[DPLQDWLRQ��KDV�D� ORQJ�KLVWRU\��VWUHWFKLQJ�RYHU�D�FHQWXU\�� LQ�TXDOLWDWLYH�

UHVHDUFK DQG� LW� VHHPV� WR� EH� HQMR\LQJ�PRUH� YLVLELOLW\� RI� ODWH�����%\� HQJDJLQJ� LQ� WKLV�

SURFHVV� UHVHDUFKHUV� µDFNQRZOHGJH� WKH� VLWXDWHG� QDWXUH� RI� WKHLU� UHVHDUFK� DQG� «�

GHPRQVWUDWH� WKH� WUXVWZRUWKLQHVV� RI� WKHLU� ILQGLQJV¶����� 8QGHUO\LQJ� WKH� QRWLRQ� LV� WKH�

UHFRJQLWLRQ� WKDW� µVXEMHFWLYLW\� LQ� UHVHDUFK� FDQ� EH� WUDQVIRUPHG� IURP� SUREOHP� WR�

RSSRUWXQLW\¶����

5HIOH[LYLW\�ZDV� DSSOLHG� WR� H[DPLQH�SHUVRQDO� UHVSRQVHV� DQG� LQWHUSHUVRQDO� G\QDPLFV��

UHVHDUFK� DSSURDFK�� PHWKRG� DQG� RXWFRPHV������� ZKLFK� LV� SUHVHQWHG� LQ� VXEVHTXHQW�

VHFWLRQV��7KH�GHFLVLRQ�RQ�KRZ�PXFK�RI�WKH�UHIOH[LYH�FRPPHQWDU\�VKRXOG�EH�IHDWXUHG�LQ�

WKH� DFWXDO� UHSRUW� GHSHQGHG� RQ� WKH� VLJQLILFDQFH� RI� WKH� FRPPHQWDU\� LQ� HVWDEOLVKLQJ�

WUXVWZRUWKLQHVV� DQG� ZRXOG� LQIRUP� DQ� XQGHUVWDQGLQJ� RI� WKH� UHVHDUFK� SURFHVV� DQG�

ILQGLQJV��������

1DYLJDWLQJ�LQVLGHU�RXWVLGHU�SRVLWLRQDOLW\��

7KH�UHVHDUFKHU��KLV�3K'�VXSHUYLVRUV��8/��'6���DQG�WKH�FR�DXWKRUV�RI�WKH�PDQXVFULSWV�

ZHUH� SDUW� RI� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW��HLWKHU�LQ�LWV�GHVLJQ��LPSOHPHQWDWLRQ��PRQLWRULQJ�RU�GRFXPHQWDWLRQ��7KH�

UHVHDUFKHU� DFNQRZOHGJHV� GUDZLQJ� RQ� DQG� LQFRUSRUDWLQJ� WKH� H[SHULHQFHV� RI� DOO� WKH�

SDUWLHV�� DQG� FDUH� ZDV� WDNHQ� WR� EH� WUDQVSDUHQW� DERXW� GHFLVLRQV� DQG� RULHQWDWLRQV�� ³WR�

EHFRPH�PRUH�H[SOLFLW�DERXW�WKH�OLQN�EHWZHHQ�NQRZOHGJH�FODLPV��SHUVRQDO�H[SHULHQFHV�

RI�ERWK�SDUWLFLSDQW�DQG�UHVHDUFKHU��DQG�WKH�VRFLDO�FRQWH[W�´���

7KH�UHVHDUFKHU�ZDV�SDUW�RI�WKH�SURJUDPPH�WHDP�LQ�6RXWK�$IULFD��8:&��IURP������WR�

������DVVXPLQJ�D�SURJUDPPH�PDQDJHU�UROH��7KLV�LQYROYHG�HQJDJLQJ�ZLWK�WKH�GLIIHUHQW�
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SDUWQHUV�RI�WKH�SURJUDPPH�ORFDWHG�LQ�6RXWK�$IULFD��8:&���5ZDQGD��WKH�8QLYHUVLW\�RI�

5ZDQGD� ±� 85��� 0R]DPELTXH� �WKH� 8QLYHUVLW\� RI� (GXDUGR�0RQGODQH� ±� 8(0��� DQG�

(WKLRSLD� �$GGLV� $EDED� 8QLYHUVLW\� ±� $$8��� DQG� WKH� GRQRU� LQVWLWXWLRQ�

�:+2���'RFXPHQWLQJ�DQG�OHDUQLQJ�IURP�WKH�LQWHUYHQWLRQ�EHFDPH�DQ�LPSRUWDQW�JRDO�WR�

WKH�SDUWQHUV��DQG�WKDW�UHSUHVHQWHG�D�VLJQLILFDQW�SDUW�RI�WKLV�UHVHDUFKHU¶V�UHVSRQVLELOLW\�DV�

D� SURJUDPPH�PDQDJHU�� 7KH� UHVHDUFKHU�ZRUNHG� RQ� WKH� SURMHFW� IRU� WZR� \HDUV� EHIRUH�

GHFLGLQJ�WR�WDNH�LW�XS�DV�KLV�GRFWRUDO�UHVHDUFK�LQ�������7KH�UHVHDUFKHU�ZDV�GUDZQ�WR�WKH�

LQWHUYHQWLRQ� DV� D� VXEMHFW� RI� KLV� GRFWRUDO� UHVHDUFK� SDUWO\� GXH� WR� LWV� SUR[LPLW\� WR� KLV�

WUDLQLQJ�EDFNJURXQG�LQ�GHYHORSPHQW�PDQDJHPHQW�DGPLQLVWUDWLRQ��(QFRXUDJHPHQW�DQG�

VXSSRUW�IURP�D�VHQLRU�FROOHDJXH�DQG�SRWHQWLDO�3K'�VXSHUYLVRU�ZDV�DOVR�LQVWUXPHQWDO���

,QLWLDOO\�WKH�UHVHDUFKHU�IRXQG�WKH�IDFW�WKDW�KH�ZRXOG�EH�UHVHDUFKLQJ�D�SURMHFW�WKDW�KH�KDG�

EHHQ�SDUW�RI�GDXQWLQJ��$�UHYLHZ�RI�OLWHUDWXUH�RQ�TXDOLWDWLYH�LQTXLU\�ZDV�UHDVVXULQJ�WKDW�

HPEUDFLQJ� VXEMHFWLYLW\�� DQG� VKDULQJ� DV� PXFK� LQVLJKW� DERXW� SRVLWLRQDOLW\� DQG� LWV�

LPSOLFDWLRQV��SHUFHLYHG�RU�DFWXDO��ZHUH�TXLWH�DSSURSULDWH�LQ�XQGHUWDNLQJ�WKLV�UHVHDUFK��

7KH� UHVHDUFKHU� DGRSWHG� D� TXDOLWDWLYH� UHVHDUFK� DSSURDFK� URRWHG� LQ� D� FRQVWUXFWLYLVW�

SDUDGLJP��7KLV�ZDV�PRWLYDWHG�E\�WKH�FRPSOH[LW\�RI�WKH�SUREOHP�XQGHU�LQYHVWLJDWLRQ�±�

D�PXOWL�DFWRU��PXOWL�OD\HU��PXOWL�VLWH�FDSDFLW\�GHYHORSPHQW�LQLWLDWLYH���DQG�WKH�SXUSRVH�

RI� WKH� LQTXLU\�� 7KLV� GRHV� QRW� IRFXV� RQ� SDVVLQJ� MXGJPHQW� RQ� ZKHWKHU� RU� QRW� WKH�

LQWHUYHQWLRQ�ZDV�HIIHFWLYH��EXW�UDWKHU�RQ�XQGHUVWDQGLQJ�WKH�SURFHVV�DQG�RXWFRPHV�RI�WKH�

LQWHUYHQWLRQ��$QRWKHU� IXQGDPHQWDO� UHDVRQ�ZDV� WKH�QHHG� WR�DFNQRZOHGJH� WKH�VLWXDWHG�

DQG� FRQVWUXFWHG� QDWXUH� RI� NQRZOHGJH� DQG� PHDQLQJ� JHQHUDWHG� LQ� WKLV� UHVHDUFK��

&RQVWUXFWLYLVP�DOVR�ODUJHO\�DOLJQV�ZLWK�WKH�UHVHDUFKHU¶V�RZQ�ZRUOGYLHZ�DQG�SUHYLRXV�

SUHGRPLQDQWO\�LQWHUGLVFLSOLQDU\�WUDLQLQJ�EDFNJURXQG���

7KH�UHVHDUFKHU�KDG�WR�EH�PLQGIXO�RI�KLV�OD\HUHG�LGHQWLW\��LQVLGHU�RXWVLGHU��SURJUDPPH�

PDQDJHU�UHVHDUFKHU�� SDUWLFLSDQW�OHDUQHU�� ZKLOH� HQJDJLQJ� ZLWK� SDUWLFLSDQWV�� %URDGO\�

VSHDNLQJ�� IURP� WKH� SHUVSHFWLYH� RI� WKH� SDUWLFLSDQWV�� KLV� UROH� IRU� PRVW� SDUW� RI� WKH�

LQWHUYHQWLRQ� ������ WR� ������ ZDV� PRUH� RI� D� SDUWLFLSDQW�SURJUDPPH�PDQDJHU�� 7KHVH�

SHULRGV�ZHUH�WKXV�GHGLFDWHG�WR�GHVFULSWLYH�GRFXPHQWDWLRQ�RI�WKH�LQWHUYHQWLRQ�EDVHG�RQ�

LQWHUDFWLRQ�� REVHUYDWLRQ� DQG� GRFXPHQW� UHYLHZ�� +LV� UROH� DV� D� UHVHDUFKHU� FDPH� WR�

SURPLQHQFH�IRU�WKH�SDUWLFLSDQWV�WRZDUGV�WKH�ODWHU�SDUW�RI�WKH�LQWHUYHQWLRQ�������WR��������
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7KH�UHVHDUFKHU�FRQGXFWHG�PRVW�RI� WKH� LQ�GHSWK� LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�EHWZHHQ�

-XO\������DQG�0DUFK��������

+LV�EHLQJ�SDUW�RI�WKH�SURMHFW�DOORZHG�WKH�UHVHDUFKHU�WR�DFTXLUH�GHHSHU�LQVLJKWV�EHFDXVH�

KH�KDG�WKH�EHQHILW�RI�FORVHO\�HQJDJLQJ�ZLWK�SDUWLFLSDQWV�RYHU�D� ORQJ�SHULRG��DQG�KDG�

GHYHORSHG�D�JRRG�UDSSRUW�ZLWK�WKHP��7KH�UHVHDUFKHU�ZDV�WKXV�UHODWLYHO\�PRUH�LQ�WRXFK�

ZLWK�VRPH�RI�WKH�VXEWOH�LVVXHV�WKDW�PD\�QRW�KDYH�EHHQ�HDVLO\�SLFNHG�XS�E\�DQ�RXWVLGHU��

7KHUH� ZHUH� LQVWDQFHV� ZKHQ� WKH� UHVHDUFKHU� IHOW� VRPH� SDUWLFLSDQWV� ZHUH� NHHQ� WR�

XQGHUVWDQG�KLV�DVVHVVPHQW�RQ�ZKDW�ZDV�KDSSHQLQJ�ORFDOO\��7KLV�ZDV�SDUWLFXODUO\�WKH�

FDVH�LQ�LQVWLWXWLRQV�ZKHUH�WKHUH�KDG�EHHQ�WXUQRYHU�RU�UHVKXIIOLQJ�RI�NH\�VWDII�PHPEHUV��

DQG�SHRSOH�ZHUH�NHHQ�WR�DYRLG�DQ\�EODPH�IRU�DQ\�ODFN�RI�LPSOHPHQWDWLRQ�WKHUH�PLJKW�

EH��2QH�SDUWLFLSDQW�VWUHVVHG��

,� GRQ¶W� NQRZ�ZKDW� \RX� WKLQN� RI�PH�� ,W� LV� SRVVLEOH� WKDW� SHRSOH�PD\�KDYH�
VSRNHQ�LOO�RI�PH��«�,�ZDV�ZRQGHULQJ�ZK\�\RX�KDYH�QRW�GRQH�WKH�ILHOG�YLVLW�
HDUOLHU��0D\EH�WKH\�>RWKHU�ULYDO�FROOHDJXHV�LQ�WKH�LQVWLWXWLRQ@�VPHDUHG�P\�
QDPH�«��,�DP�QRW�VXUH�LI�\RX�DUH�DZDUH�RI�ZKDW�LV�JRLQJ�RQ�KHUH�>RQ�JRLQJ�
WHQVLRQ�DPRQJ�VWDII�LQ�WKH�LQVWLWXWLRQ�DW�WKH�WLPH@���

7KH�UHVHDUFKHU�VWURYH�WR�UHDVVXUH�SDUWLFLSDQWV�WKDW�KH�GLG�QRW�KDYH�DQ\�SULRU�LGHDV�RU�

SUHMXGLFHV��DQG�WKDW�KH�ZDV�NHHQ�WR�OHDUQ�IURP�WKHP�KRZ�WKLQJV�ZHUH�� � ,W�PDGH�KLP�

ZRQGHU� DW� WKH� WLPH� KRZ�� LQ� WKH� HYHQW� RI� LQVWLWXWLRQDO� XSKHDYDO� �WXUQRYHU�� FRQWHVWHG�

VXFFHVVLRQ��� SDUWQHUVKLSV� FRXOG� VWDOO� DQG� RXWVLGH� SDUWQHUV� FRXOG� EH� FDXJKW� LQ� WKH�

FRQWHVWDWLRQ�IRU��DFWXDO�SHUFHLYHG��SUHIHUHQFH�RI�RQH�JURXS�RU�LQGLYLGXDO�RYHU�DQRWKHU��

)XUWKHUPRUH�� WKH�PRPHQWXP�RI� LPSOHPHQWDWLRQ�RU�HYHQ�ZRUVH� LQVWLWXWLRQDO�PHPRU\�

�DERXW�LQWHUYHQWLRQ��FRXOG�EH�ORVW�GXULQJ�VXFK�WUDQVLWLRQV���

3DUWLFLSDQWV�JUDGXDOO\�ZDUPHG�WR�KLV�UHVHDUFKHU�UROH��DQG�HQJDJHG�LQ�PXWXDO�H[SORUDWLRQ�

DQG� OHDUQLQJ�� +RZHYHU�� WKHUH� ZHUH� PXOWLSOH� LQVWDQFHV� ZKHUH� SDUWLFLSDQWV� ZHUH�

LQWHUYLHZLQJ�WKH�UHVHDUFKHU�DV�PXFK�DV�WKH�UHVHDUFKHU�ZDV�LQWHUYLHZLQJ�WKHP��µ:KDW�LV�

QH[W�>IRU�WKH�$IULFDQ�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS@"�:KDW�LV�H[SHFWHG�IURP�XV�>WR�

IXOILO�H[SHFWDWLRQV@"�'RHV�WKLV�SURMHFW�FRQWLQXH�RU�QRW"¶�
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7KH� ILHOG� YLVLWV�ZHUH�PRUH� WKDQ� GDWD� FROOHFWLRQ�PLVVLRQV�� 7KH\�ZHUH� DOVR�PHDQW� WR�

IROORZ� XS� WKH� LPSOHPHQWDWLRQ� RI� WKH� SURMHFW�� $� ILUVW� IRFXV� ZDV� WR� HVWDEOLVK� ZKHUH�

LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�ZDV�DW�DQG�ZKHUH�LW�ZDV�PRYLQJ�WR��ZKLFK�ZDV�D�SULPDU\�

UHVSRQVLELOLW\�RI�WKH�UHVHDUFKHU¶V�UROH�DV�D�SURJUDPPH�PDQDJHU��DQG�WKHQ�WR�DVN�SRLQWHG�

TXHVWLRQV�WR�DOORZ�SDUWLFLSDQWV�WR�UHIOHFW�RQ�WKHLU�DQG�RWKHU�VWDNHKROGHUV
�DFWLRQ�LQDFWLRQ�

LQ�UHODWLRQ�WR�WKH�SURMHFW��6HFRQGO\��WKHUH�ZDV�D�IRFXV�RQ�VKHGGLQJ�OLJKW�RQ�WKH�SURFHVV�

DQG�RXWFRPHV�RI�WKH�LQWHUYHQWLRQ��D�SULPDU\�TXHVW�RI�WKH�UHVHDUFK��7KH�GDWD�JDWKHUHG�

IRU�DFFRXQWDELOLW\�DQG�OHDUQLQJ�ZHUH�LQWULFDWHO\�LQWHUUHODWHG�DQG�XVHIXO�IRU�WKH�SURMHFW�

IROORZ�XS�DQG�UHVHDUFK�� UHVSHFWLYHO\��+RZHYHU�� OHDUQLQJ�DQG�DFFRXQWDELOLW\�DUH�RIWHQ�

GHHPHG�FRQWUDGLFWRU\�DQG�LPSRVVLEOH�WR�XQGHUWDNH�VLPXOWDQHRXVO\����

7KHUH� LV� RIWHQ� DQ� LQKHUHQW� WHQVLRQ� ZKHQ� WU\LQJ� WR� ZRUN� ZLWK� ERWK�
DFFRXQWDELOLW\�DQG�OHDUQLQJ�LQ�0	(�>0RQLWRULQJ�DQG�(YDOXDWLRQ@�SURFHVVHV�
DW� WKH� VDPH� WLPH�� 0RVW� QRWDEOH� LV� WKDW� WKH� DFFRXQWDELOLW\� IRFXV� RQ�
PHDVXUHPHQW�RI�UHVXOWV�FDQ�PDNH�LPSOHPHQWHUV�ULVN�DYHUVH�DQG�XQZLOOLQJ�WR�
DGPLW�WR�SUREOHPV��ZKHUHDV�D�OHDUQLQJ�IRFXV�KROGV�SUREOHPV�DV�D�ULFK�VRXUFH�
RI�LQYDOXDEOH�OHDUQLQJ�WKDW�FDQ�KHOS�WR�LPSURYH�IXWXUH�LPSOHPHQWDWLRQ�DQG�
SUDFWLFH����

(IIRUWV�ZHUH�PDGH�WR�FODULI\�WKDW�WKH�OHDUQLQJ�DVSHFW�ZRXOG�WDNH�SUHFHGHQFH��DQG�WKDW�LW�

ZDV�WKH�PDLQ�JRDO�RI�WKH�HQJDJHPHQW��,I�SDUWLFLSDQWV�ZRXOG�KDYH�OLNHG�WKH�UHVHDUFKHU�

WR� NHHS� FHUWDLQ� WKLQJV� RII� WKH� UHFRUG� GXULQJ� WKH� LQWHUYLHZ�� WKH\�ZHUH� FRPSOHWHO\� DW�

OLEHUW\� WR� GR� VR� DQG� WKHLU�ZLVKHV�ZRXOG� EH� UHVSHFWHG��7KHUH�ZHUH� LQVWDQFHV�ZKHQ� D�

SDUWLFLSDQW�ZRXOG�DVN�WR�GLVFXVV�FHUWDLQ�VHQVLWLYH�LVVXHV�DQG�ZRXOG�DVN�WKH�UHVHDUFKHU�

WR�VZLWFK�RII�WKH�DXGLR�UHFRUGHU��7KHUH�ZHUH�DOVR�VLWXDWLRQV�ZKHQ�SDUWLFLSDQWV�ZRXOG�

ZDLW�XQWLO�WKH�LQWHUYLHZ�HQGHG�WR�UDLVH�VRPH�LVVXHV�GXULQJ�LQIRUPDO�FRQYHUVDWLRQV��

7KH�UHVHDUFKHU�ZDV�LPSUHVVHG�DQG�IDVFLQDWHG�E\�WKH�IULHQGVKLS�DQG�WUXVW�VKRZQ�E\�WKH�

SDUWLFLSDQWV� WRZDUGV� KLP� GXULQJ� WKH� ILHOG� YLVLWV�� UHYHDOLQJ� VRPH� RI� WKH� LQWHUQDO�

RUJDQLVDWLRQDO�VTXDEEOHV��WHQVLRQV��DQG�SHUVRQDO�IHHOLQJV��2I�FRXUVH��WKH�UHVHDUFKHU�ZDV�

QRW�XQGHU�DQ\�LOOXVLRQ�WKDW�WKH\�ZRXOG�FRPSOHWHO\�GLVFORVH�WKHLU�SHUFHSWLRQV�WRZDUGV�

KLV�LQVWLWXWLRQ�RU�KLP��2YHUDOO��WKH�UHVHDUFKHU�IHOW�WKDW�WKH\�ZHUH�RSHQ�HQRXJK�WR�GLVFXVV�

LVVXHV�UHODWHG�WR�SURJUHVV�LQ�LPSOHPHQWDWLRQ�DQG�RXWFRPHV�����

7KH� UHVHDUFKHU� IHOW� WKDW� KH�ZDV�PRUH�HTXLSSHG� WR�GR� WKH� UHVHDUFK�RU�XQGHUVWDQG� WKH�

FRQWH[W�LQ�(WKLRSLD�WKDQ�LQ�5ZDQGD�RU�0R]DPELTXH��7KH�UHVHDUFKHU�LQWHUYLHZHG�PRUH�
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SHRSOH�LQ�(WKLRSLD�FRPSDUHG�WR�WKH�RWKHU�WZR�FRXQWULHV��7KLV�SHUKDSV�KDV�WR�GR�ZLWK�WKH�

IDFW�WKDW�WKLV�ZDV�WKH�ILUVW�ILHOG�YLVLW�DQG�UHODWLYHO\�PRUH�H[SORUDWRU\�WKDQ�VXEVHTXHQW�

ILHOG�YLVLWV�LQ�RWKHU�FRXQWULHV���

,Q�DGGLWLRQ�WR�WKH�LQWHUYLHZV��WKH�UHVHDUFKHU�FRQVLGHUHG�DOO�GDWD�UHJDUGLQJ�WKH�SURMHFW�DV�

UHOHYDQW� LQFOXGLQJ�HPDLOV��PLQXWHV�RI�PHHWLQJV��SURJUHVV� UHSRUWV�� LQ�DOO�RI�ZKLFK� WKH�

UHVHDUFKHU� ZDV� D� SDUWLFLSDQW�� 2YHUDOO�� WKH� UHVHDUFKHU� VRXJKW� WR� XQGHUVWDQG� WKH�

LQWHUYHQWLRQ�DV�D�FRPSOH[�SKHQRPHQRQ�LQ�ZKLFK�XQGHUVWDQGLQJ�LWV�SURFHVV�DQG�RXWFRPH�

OLHV�LQ�WKH�FKDUDFWHULVWLFV�RI�DQG�LQWHUDFWLRQV�DPRQJ�YDULRXV�DFWRUV�DQG�FRQGLWLRQV�DFURVV�

GLIIHUHQW�OHYHOV��

(WKLFDO�FRQVLGHUDWLRQV��

7KH� 6HQDWH� 5HVHDUFK� &RPPLWWHH� RI� WKH� 8QLYHUVLW\� RI� WKH� :HVWHUQ� &DSH� JUDQWHG�

SHUPLVVLRQ�WR�XQGHUWDNH�WKH�VWXG\��5HI������������$OO�SDUWLFLSDQWV�ZHUH�EULHIHG�DERXW�

WKH�QDWXUH�RI�UHVHDUFK�DQG�WKHLU�SDUWLFLSDWLRQ��3DUWLFLSDWLRQ�LQ�WKH�VWXG\�ZDV�YROXQWDU\�

DQG� SDUWLFLSDQWV�ZHUH� IUHH� WR�ZLWKGUDZ� IURP� WKH� VWXG\� DW� DQ\� WLPH��$OO� SDUWLFLSDQWV�

SURYLGHG�FRQVHQW�H[SUHVVLQJ�WKHLU�YROXQWDU\�SDUWLFLSDWLRQ���3DUWLFLSDQWV�ZHUH�DVVXUHG�RI�

UHVSHFW��FRQILGHQWLDOLW\�DQG�DQRQ\PLW\��7KH�UHVHDUFKHU�VWURYH�WR�HQVXUH�FRQILGHQWLDOLW\�

DQG�WKH�DQRQ\PLW\�RI�SDUWLFLSDQWV�E\�UHPRYLQJ�DQ\�LGHQWLI\LQJ�LQIRUPDWLRQ��DQG�XVLQJ�

V\VWHPDWLF�FRGHV�WR�UHIHU�WR�UHVSRQGHQWV�����������

3DUWLFLSDQWV¶�FRQVHQW�ZDV�DOVR�VRXJKW�SULRU�WR�WKH�UHFRUGLQJ�RI�WKH�LQWHUYLHZ��7KHUH�ZHUH�

LQVWDQFHV�ZKHQ�SDUWLFLSDQWV�ZRXOG�DVN�WR�GLVFXVV�FHUWDLQ�LVVXHV�RII�WKH�UHFRUG�RU�WKH\�

ZRXOG�ZDLW�XQWLO�WKH�LQWHUYLHZ�HQGHG�WR�UDLVH�LVVXHV�WKH\�FRQVLGHU�VHQVLWLYH��7KHLU�ZLVK�

IRU� SULYDF\� DQG� FRQILGHQWLDOLW\� ZDV� UHVSHFWHG�� 'XH� WR� WKH� VPDOO� QXPEHU� RI� WKH�

SDUWLFLSDQWV�� WKH� DQRQ\PLW\� RI� DOO� FDQQRW� EH� FRPSOHWHO\� JXDUDQWHHG� LQ� WKLV� VWXG\��

+RZHYHU��WKH�UHVHDUFKHU�WRRN�WKH�XWPRVW�FDUH�QRW�WR�XVH�DQ\�LQIRUPDWLRQ�WKDW�FDQ�EH�

WUDFHDEOH�WR�DQ\�SDUWLFLSDQW�DQG�WKDW�PD\�QHJDWLYHO\�DIIHFW�WKHLU�ZHOOEHLQJ�LQ�DQ\�ZD\��

$OO�SDUWLFLSDQWV�ZHUH� LQIRUPHG�DERXW�SRVVLEOH� UHVHDUFK� UHSRUWV�DQG�SXEOLFDWLRQV� WKDW�

ZRXOG�HPDQDWH�IURP�WKLV�SURMHFW���
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$VVXPSWLRQV�DQG�/LPLWDWLRQV��

$VVXPSWLRQV��

7KLV�UHVHDUFK�LV�URRWHG�LQ�WKH�FRQVWUXFWLRQLVW�WUDGLWLRQ��VHH�7DEOH���±�(SLVWHPRORJLFDO�

SHUVSHFWLYHV���ZKLFK�LV�UHIOHFWHG�LQ�WKH�PXOWLSOH�PHWKRGRORJLFDO��WKHRUHWLFDO�DQG�WRSLFDO�

DVVXPSWLRQV�WKH�UHVHDUFKHU�KDV�PDGH�LQ�WKLV�UHVHDUFK�ϵϮ�7KH�UHVHDUFKHU�DFNQRZOHGJHV�

WKH�H[LVWHQFH�RI�PXOWLSOH�UHDOLWLHV��DV�RSSRVHG�WR�D�VLQJOH�WUXWK��$�TXDOLWDWLYH�DSSURDFK�

LV�WKXV�FKRVHQ�RYHU�TXDQWLWDWLYH�RQH�ZLWK�SXUSRVH�WR�XQGHUVWDQG�WKH�GLIIHUHQW�WDNHV�DQG�

H[SHULHQFHV�RI�UHVHDUFK�SDUWLFLSDQWV��7KH�UHVHDUFKHU�GRHV�QRW�DVVXPH�WR�KDYH�DQ\�VHQVH�

RI� LQGHSHQGHQFH� RU� YDOXH�IUHH� HQJDJHPHQW� GXULQJ� WKH� UHVHDUFK� SURFHVV�� DQG� UDWKHU�

DFNQRZOHGJHV� WKH� SRWHQWLDOLW\� RI� LQIOXHQFLQJ� DQG� EHLQJ� LQIOXHQFHG� E\� UHVHDUFK�

SDUWLFLSDQWV�� 7KH� UHVHDUFKHU� PRYHV� DZD\� IURP� OLQHDU� FDXVDOLW\�� DQG� DFNQRZOHGJHV�

PXOWLSOH� DQG� PXWXDO� FDXVDOLW\� WKHUHE\� HPEUDFLQJ� WKH� FRPSOH[LW\� RI� UHDOLW\�� $�

SUHGRPLQDQWO\�LQGXFWLYH�ORJLF�LV�IROORZHG�LQ�WKH�UHVHDUFK��ZKLFK�LV�VXSSOHPHQWHG�E\�D�

GHGXFWLYH�ORJLF��ZKHUHLQ�GLIIHUHQW�HOHPHQWV�RI�WKH�UHVHDUFK�VXFK�DV�SUREOHP��SXUSRVH�

DQG�IUDPHZRUN�DUH�GHGXFHG�IURP�OLWHUDWXUH��DQG�SURIHVVLRQDO�RU�DFDGHPLF�RULHQWDWLRQ��

7KHRUHWLFDOO\� WKH� UHVHDUFK� GUDZV� IURP� D� V\VWHPV�WKLQNLQJ� DQG� FRPSOH[LW\� OHQV� WKDW�

DOLJQV� ZHOO� ZLWK� WKH� DVVXPSWLRQV� PDGH� DERYH�� ,PSRUWDQWO\�� FDSDFLW\� DQG� FDSDFLW\�

GHYHORSPHQW�DUH�FRQVLGHUHG�HPHUJHQW�DQG�G\QDPLF�DQG�WKHVH�DVVXPSWLRQV�DUH�IXUWKHU�

SXUVXHG�ZKHQ� LW� FRPHV� WR� WKH� VSHFLILF� WRSLFV� RI� KHDOWK�ZRUNIRUFH� GHYHORSPHQW� DQG�

VWUDWHJLHV� LQWHJUDO� WR� WKH�$IULFDQ�SDUWQHUVKLS��QDPHO\�� WKH�FRQWULEXWLRQ�RI� WUDLQLQJ� WR�

RUJDQLVDWLRQDO� FDSDFLW\� GHYHORSPHQW�� WKH� LQWURGXFWLRQ� DQG� VXVWDLQDELOLW\� RI� WUDLQLQJ�

SURJUDPPHV��PXOWLSOH�MRE�KROGLQJ��DQG�SDUWQHUVKLS���

/LPLWDWLRQV��

7KH�VWXG\�DGRSWHG�DQ�H[�SRVW�SHUVSHFWLYH��ZKLFK�SRVHG�VRPH�FKDOOHQJHV�GXULQJ�GDWD�

FROOHFWLRQ��6SHFLILFDOO\��WKH�SURJUDPPH�GLG�QRW�GHYHORS�D�PRQLWRULQJ�DQG�HYDOXDWLRQ�

IUDPHZRUN�DW�LWV�RXWVHW��DQG�GLG�QRW�JDWKHU�EDVHOLQH�LQIRUPDWLRQ�DERXW�FDSDFLW\�DVVHWV�

DQG�JDSV�RI�SDUWQHU�LQVWLWXWLRQV��SHUFHSWLRQV�DQG�UROHV�RI�DFWRUV��DQG�ORFDO�FRQWH[WV��7KH�

VWXG\�WKHUHIRUH�FROOHFWHG�GDWD�UHWURVSHFWLYHO\�RQ�WKHVH�LVVXHV�WR�JDXJH�WKH�FKDQJHV�DQG�

WKH�FRQWULEXWLRQ�RI�WKH�SURJUDPPH��DLPLQJ�WR�UHFRQVWUXFW�DVVXPSWLRQV�DQG�H[SHFWDWLRQV�

RI� WKH� SURJUDPPH¶V� DFWRUV��5HFDOO� ELDV�PD\� WKXV� KDYH� EHHQ� D� SUREOHP��������� 7KHVH�
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FKDOOHQJHV� DUH� FRPPRQ� LQ� WKH� ILHOG� RI� KHDOWK� LQWHUYHQWLRQ� UHVHDUFK� VLQFH� GHVLJQLQJ�

LQWHUYHQWLRQV�LV�QRW�QHFHVVDULO\�D�WUDQVSDUHQW�RU�FOHDUO\�GHOLQHDWHG�SURFHVV����

6RFLDO�GHVLUDELOLW\�ELDV�LV�D�SRVVLEOH�OLPLWDWLRQ�IRU�VWXGLHV�VXFK�DV�WKLV�RQH�WKDW�UHOLHV�RQ�

VHOI�UHSRUWLQJ�� 7KH� UHVHDUFKHU� VWURYH� WR� DGGUHVV� VXFK� ELDV� WKURXJK� ORQJ�WHUP�

HQJDJHPHQW��EXLOGLQJ�WUXVW�DQG�FRQILGHQFH�WR�HQDEOH�RSSRUWXQLWLHV�IRU�RSHQ�UHIOHFWLRQ�

DQG�OHDUQLQJ����

)XUWKHUPRUH��GHDOLQJ�ZLWK�LVVXHV�UHODWHG�WR�LPSDFW�DQG�VXVWDLQDELOLW\��ZKLFK�DUH�NH\�EXW�

ORQJ�WHUP�DVSHFWV�RI�FDSDFLW\�GHYHORSPHQW��ZDV�QRW�IHDVLEOH�ZLWKLQ�WKH�OLPLWHG�SHULRG�

RI� WKLV� UHVHDUFK��$V� D� UHVXOW�� WKH� IRFXV� RI� WKH� UHVHDUFK�ZDV� OLPLWHG� WR� LQYHVWLJDWLQJ�

SURFHVVHV��DQG�VKRUW�DQG�PHGLXP�WHUP�RXWFRPHV�RI�FDSDFLW\�GHYHORSPHQW��

7KH� HYHU�SUHVHQW� WHQVLRQV�EHWZHHQ�DFFRXQWDELOLW\� DQG� OHDUQLQJ�DUH� DQRWKHU� SRWHQWLDO�

OLPLWDWLRQ� VWLIOLQJ� WKH� GLVFORVXUH� RI� IDLOXUHV� E\� UHVHDUFK� SDUWLFLSDQWV�� 5HVHDUFKLQJ�

FDSDFLW\�GHYHORSPHQW�SRVHV�WKH�FKDOOHQJH�RI�EDODQFLQJ�DFFRXQWDELOLW\�DQG�OHDUQLQJ�����

,PSOHPHQWHUV�PD\� WHQG� WR� SUHVHQW� WKHLU� HIIRUW� DQG� SURJUHVV� LQ� LPSOHPHQWDWLRQ� LQ� D�

SRVLWLYH�OLJKW��WUDQVIHUULQJ�UHVSRQVLELOLW\�IURP�WKHPVHOYHV�WR�FRQWH[WXDO�EDUULHUV��6XFK�

IRFXV�RQ�RXWFRPHV�DQG�HQVXULQJ�DFFRXQWDELOLW\�� WKXV��PLJKW� LQKLELW�WUDQVSDUHQF\�DQG�

GLVFORVXUH�RI�IDLOXUHV��SHUVRQDO�RU�LQVWLWXWLRQDO�E\�UHVHDUFK�SDUWLFLSDQWV��7KH�UHVHDUFKHU�

DFNQRZOHGJHV� WKH� LVVXH� DQG� VWURYH� WR� DGGUHVV� WKHP� WKURXJK� ORQJ�WHUP� HQJDJHPHQW��

EXLOGLQJ�WUXVW�DQG�FRQILGHQFH�ZLWK�UHVHDUFK�SDUWLFLSDQWV�WR�HQDEOH�RSSRUWXQLWLHV�IRU�RSHQ�

UHIOHFWLRQ�DQG�OHDUQLQJ���

http://etd.uwc.ac.za/ 
 



���

&+$37(5����5(68/76����

7KLV�VHFWLRQ�FRPSULVHV�IRXU�MRXUQDO�DUWLFOHV��WZR�SXEOLVKHG��WZR�XQGHU�UHYLHZ��GUDZLQJ�

RQ� GDWD� JDWKHUHG� IURP� PXOWLSOH� VRXUFHV� DQG� PHWKRGV�� DQG� IUDPHG� WR� DGGUHVV� WKH�

RYHUDUFKLQJ� UHVHDUFK� TXHVWLRQ�� ZKDW� DUH� WKH� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKDW�

LQIOXHQFH� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� �SURFHVV� DQG� RXWFRPHV�� RI� WKH� $IULFDQ�

SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW"��

7KLV�UHVHDUFKHU�FROOHFWHG�DQG�DQDO\VHG�GDWD��FRQFHSWXDOLVHG�DQG�ZURWH�WKH�SDSHUV��ZLWK�

LQSXW�IURP�WKH�FR�DXWKRUV�LQ�WKHLU�FRQFHSWXDOLVDWLRQ��WKH�LQWHUSUHWDWLRQ�RI�ILQGLQJV��RU�

ZULWLQJ�WKH�DUWLFOHV��7KH�WDEOH�EHORZ�SUHVHQWV�EULHI�VXPPDULHV�RI�WKH�IRXU�SDSHUV���

7DEOH� �� ±� 0DSSLQJ� LQWHUYHQWLRQ� VWUDWHJLHV�� WKHPDWLF� IRFL�� UHVHDUFK� TXHVWLRQV�� DQG�

DFDGHPLF�SDSHUV�WKDW�PDNH�XS�WKH�WKHVLV���
,QWHUYHQWLRQ�
VWUDWHJLHV�

7KHPDWLF�
IRFL�FDSDFLW\�
OHYHOV�

5HVHDUFK�TXHVWLRQV�� 3DSHUV�HPEHGGHG�LQ�WKLV�WKHVLV

3DUWQHUVKLS� (QYLURQPHQW�FRQ
WH[W�
�GHVLJQ� DQG�
LPSOHPHQWDWLRQ�
RI� FDSDFLW\�
GHYHORSPHQW�

+RZ� GRHV� WKH� $IULFDQ�
SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�
LQ� KHDOWK� ZRUNIRUFH�
GHYHORSPHQW� FRPH� DERXW"�
:KDW� ZHUH� WKH� HDUO\�
LPSOHPHQWDWLRQ�FKDOOHQJHV"�

3DSHU� ��� %XLOGLQJ� FDSDFLW\� WR�
GHYHORS� DQ� $IULFDQ� WHDFKLQJ�
SODWIRUP� RQ� KHDOWK� ZRUNIRUFH�
GHYHORSPHQW�� D� FROODERUDWLYH�
LQLWLDWLYH� RI� XQLYHUVLWLHV� IURP�
IRXU� VXE�6DKDUDQ� $IULFD�
FRXQWULHV�

7UDLQLQJ ,QGLYLGXDO
�:KDW� LV� WKH� OLQN�
EHWZHHQ�
LQGLYLGXDO� DQG�
RUJDQLVDWLRQDO�
FDSDFLW\"�

:KDW� DUH� WKH� IDFWRUV� WKDW�
PHGLDWH� FRQWULEXWLRQ� RI�
WUDLQLQJ� WR� RUJDQLVDWLRQDO�
FDSDFLW\�GHYHORSPHQW"�

3DSHU����0HGLDWRUV�RI�HIIHFWLYH�
RUJDQL]DWLRQDO� FDSDFLW\�
WUDLQLQJ�� OHVVRQV� IURP� D�
WUDLQLQJ� SURJUDPPH� RQ� KHDOWK�
ZRUNIRUFH� GHYHORSPHQW� ZLWK�
SDUWLFLSDQWV�IURP�WKUHH�$IULFDQ�
&RXQWULHV��

3URJUDPPH�
DQG� FXUULFXOXP�
GHYHORSPHQW�LQ�
ORFDO�
XQLYHUVLWLHV��

,QVWLWXWLRQDO�RUJD
QLVDWLRQDO� �:KDW�
HQDEOHV�
RUJDQLVDWLRQDO�
FDSDFLW\�
GHYHORSPHQW"�

+RZ� DQG� XQGHU� ZKDW�
FLUFXPVWDQFHV�LV�D�QHZ�WUDLQLQJ�
SURJUDPPH� LQWURGXFHG� DQG�
VXVWDLQHG�LQ�XQLYHUVLWLHV"�

3DSHU� ��� 7KH� SROLWLFV� DQG�
SUDFWLFH� RI� LQLWLDWLQJ� D� SXEOLF�
KHDOWK� SRVWJUDGXDWH�
SURJUDPPH� LQ� WKUHH�
XQLYHUVLWLHV� LQ� VXE�6DKDUDQ�
$IULFD�� WKH� FKDOOHQJHV� RI�
DOLJQPHQW�DQG�FRKHUHQFH

,QWHUYHQWLRQ�
&RQWH[W�

&RQWH[WXDO��+RZ�
GRHV� FRQWH[W�
PHGLDWH� FDSDFLW\�
DW� LQGLYLGXDO� DQG�
RUJDQLVDWLRQDO�
OHYHO"��

:KDW� DUH� WKH� GULYHUV�� LPSDFW�
DQG� UHJXODWLRQ� SHUWDLQLQJ� WR�
PXOWLSOH� MRE� KROGLQJ� SUDFWLFHV�
RI� DFDGHPLFV� LQ� SXEOLF� KHDOWK�
WUDLQLQJ� LQVWLWXWLRQV� IURP�WKUHH�
VXE�6DKDUDQ�$IULFD�FRXQWULHV"

3DSHU����([SORULQJ�PXOWLSOH�MRE�
KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV�
LQ� SXEOLF� KHDOWK� WUDLQLQJ�
LQVWLWXWLRQV� IURP� WKUHH� VXE�
6DKDUDQ� $IULFD� FRXQWULHV��
GULYHUV��LPSDFW��DQG�UHJXODWLRQ�

http://etd.uwc.ac.za/ 
 



���

3DSHU����$PGH�:.��6DQGHUV�'�� DQG�/HKPDQQ�8��%XLOGLQJ� FDSDFLW\� WR� GHYHORS�DQ�

$IULFDQ�WHDFKLQJ�SODWIRUP�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��D�FROODERUDWLYH�LQLWLDWLYH�

RI�XQLYHUVLWLHV�IURP�IRXU�VXE�6DKDUDQ�FRXQWULHV��+XP��5HVRXU��+HDOWK��YRO������QR�����

SS��±����������

2YHUYLHZ��

7KLV� SDSHU�� SXEOLVKHG� LQ� WKH�+XPDQ� 5HVRXUFHV� IRU� +HDOWK� -RXUQDO� LQ� ������ KDV� D�

SDUWQHUVKLS�IRFXV�DQG�SUHVHQWV�D�EURDGHU�DVVHVVPHQW�RI�WKH�HDUO\�VWDJHV��,W�VHWV�WKH�VWDJH�

IRU� WKH� HPSLULFDO� PDWHULDO� ORFDWHG� LQ� WKH� VXEVHTXHQW� SDSHUV�� 7KH� SDSHU� SDUWLFXODUO\�

KLJKOLJKWV�WKH�GXDO�FKDOOHQJH�IDFLQJ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�RI�PLWLJDWLQJ�WKH�

KXPDQ�UHVRXUFHV�FDSDFLW\�GHILFLWV�RI�WKHLU�FRXQWULHV�ZKLOH�VLPXOWDQHRXVO\�EDWWOLQJ�ZLWK�

WKH�OLPLWV�DQG�FRQWLQXLQJ�GHSOHWLRQ�RI�WKHLU�RZQ�FDSDFLW\��

&RQWULEXWLRQ��

7KH�SDSHU�DWWHQGV�WR�WKH�ILUVW�REMHFWLYH�RI�WKH�WKHVLV��ZKLFK�LV�WR�GHVFULEH�WKH�HPHUJHQFH�

RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��DQG�

H[DPLQH� WKH� HDUO\� LPSOHPHQWDWLRQ� FKDOOHQJHV�� ,Q� D� FRQWH[W� ZKHUH� UHVHDUFK� DQG�

SXEOLFDWLRQV�RQ�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV�LQFOXGLQJ�VRXWK�VRXWK�FRRSHUDWLRQ�

DUH�IHZ��LW�FRQWULEXWHV�WR�DGYDQFLQJ�XQGHUVWDQGLQJ�DQG�GLVFXVVLRQ�RQ�WKH�WRSLF���

3DSHU� ���$PGH�:.�� 0DUFKDO� %�� 6DQGHUV� '�� /HKPDQQ� 8�� 0HGLDWRUV� RI� HIIHFWLYH�

RUJDQL]DWLRQDO� FDSDFLW\� WUDLQLQJ�� OHVVRQV� IURP� D� WUDLQLQJ� SURJUDPPH� RQ� KHDOWK�

ZRUNIRUFH�GHYHORSPHQW�ZLWK�SDUWLFLSDQWV�IURP�WKUHH�$IULFDQ�&RXQWULHV��%0&�3XEOLF�

+HDOWK�����������������

2YHUYLHZ��

7KH�SDSHU�� VXEPLWWHG� IRU�SXEOLFDWLRQ� LQ�%0&�3XEOLF�+HDOWK�-RXUQDO�� IRFXVHV�RQ����

WUDLQLQJ�SDUWLFLSDQWV�RI�WKH�µ03+��IRFXVLQJ�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW¶���ZKR�

DUH�HPEHGGHG�LQ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�DQG�PLQLVWULHV�RI�KHDOWK�DFURVV�WKH�

WKUHH�FRXQWULHV��7KH�VWXG\�VHHNV�WR�XQGHUVWDQG�WKH�IDFWRUV�WKDW�LQIOXHQFHG�SDUWLFLSDQWV¶�

DSSOLFDWLRQ� RI� WKHLU� QHZO\� DFTXLUHG� H[SHUWLVH� WRZDUGV� LPSURYLQJ� WKH� OHDGHUVKLS� DQG�

WUDLQLQJ�FDSDELOLW\�RI�WKHLU�UHVSHFWLYH�RUJDQLVDWLRQV���
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&RQWULEXWLRQ���

7KH�SDSHU�DGGUHVVHV�WKH�VHFRQG�REMHFWLYH�RI�WKH�WKHVLV��WKDW�LV�DQ�H[DPLQDWLRQ�RI�WKH�

FRPSOH[� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKDW� DIIHFW� WKH� FRQWULEXWLRQ� RI� WUDLQLQJ� WR�

RUJDQLVDWLRQDO�GHYHORSPHQW��7KH�UHVXOWV�VKRZ�GLYHUVLW\�LQ�JUDGXDWHV¶�DELOLW\��FDSDFLW\�

DQG�RSSRUWXQLW\�WR�DSSO\�QHZO\�GHYHORSHG�VNLOOV�DQG�H[SHUWLVH��7KH�SDSHU�DUJXHV�WKDW�

WUDLQLQJ�� HYHQ� LI� UHOHYDQW� DQG� DSSOLFDEOH�� PDNHV� D� µODWHQW¶� FRQWULEXWLRQ�� ZKLFK� LV�

DFWLYDWHG� DQG� UHDOLVHG� �RU� QRW�� WKURXJK� WKH� LQWHUDFWLRQ� RI�PXOWLOHYHO� DQG� LQWHUDFWLQJ�

FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV�� 7KH� VWXG\� FOHDUO\� VKRZV� KRZ� D� GLYHUJHQFH� LQ�

LQGLYLGXDO�DQG�RUJDQLVDWLRQDO�JRDOV�DQG�H[SHFWDWLRQV� �UHODWHG� WR� ILQDQFLDO� LQFHQWLYHV��

ZRUN� FRQGLWLRQV� RU� FDUHHU� SDWK�� OHDGV� WR� LQWHUQDO� RU� H[WHUQDO� PLJUDWLRQ� RI� WUDLQHG�

SHUVRQQHO��ZKLFK�GUDLQV�DQ�LQVWLWXWLRQ�RI�LWV�FDSDFLW\��

3DSHU����$PGH�:.��6DQGHUV�'��6LGDW�0��0DQDVVH�1��+DLOHPDULDP�'��/HKPDQQ�8���

7KH�SROLWLFV�DQG�SUDFWLFH�RI�LQLWLDWLQJ�D�SXEOLF�KHDOWK�SRVWJUDGXDWH�SURJUDPPH�LQ�WKUHH�

XQLYHUVLWLHV� LQ� VXE�6DKDUDQ� $IULFD�� WKH� FKDOOHQJHV� RI� DOLJQPHQW� DQG� FRKHUHQFH��

$FFHSWHG�IRU�SXEOLFDWLRQ�RQ�,QWHUQDWLRQDO�-RXUQDO�IRU�(TXLW\�LQ�+HDOWK�RQ����0DUFK�

�������

2YHUYLHZ��

7KLV� SDSHU� LV� VXEPLWWHG� IRU� SXEOLFDWLRQ� LQ� WKH� ,QWHUQDWLRQDO� -RXUQDO� IRU� (TXLW\� LQ�

+HDOWK��,W�H[DPLQHV�WKH�SURFHVV�WKURXJK�ZKLFK�WUDLQLQJ�SURJUDPPHV�DUH�LQWURGXFHG�DQG�

VXVWDLQHG� LQ� WKUHH�SXEOLF�KHDOWK� WUDLQLQJ� LQVWLWXWLRQV� LQ� WKUHH�VXE��6DKDUDQ�FRXQWULHV��

0R]DPELTXH�� 5ZDQGD�� (WKLRSLD�� 3XEOLF� KHDOWK� WUDLQLQJ� LQVWLWXWLRQV� LQ� SXEOLF�

XQLYHUVLWLHV� LQ� VXE�6DKDUDQ� $IULFD� DVVXPH� D� SURPLQHQW� UROH� LQ� WUDLQLQJ� WKH� QH[W�

JHQHUDWLRQ�RI�KHDOWK�SURIHVVLRQDOV�DQG�DGGUHVVLQJ�WKH�P\ULDG�KHDOWK�FKDOOHQJHV�IDFLQJ�

FRXQWULHV��7KHVH�LQVWLWXWLRQV��KRZHYHU��IDFH�PXOWLIDFHWHG�FKDOOHQJHV�LQ�IXOILOOLQJ�WKHLU�

PDQGDWHV��7KH\�SDUWLFXODUO\�H[SHULHQFH�FULWLFDO�SHUVRQQHO�DQG�RUJDQLVDWLRQDO�FDSDFLW\�

VKRUWDJHV��DQG�HIIRUWV�WR�VWUHQJWKHQ�FDSDFLW\�DUH�PHGLDWHG�E\�D�UDQJH�RI�IDFWRUV��7KH�

VWXG\�VHHNV�WR�FRQWH[WXDOLVH�WKH�SURFHVV�DQG�RXWFRPHV�RI�WKH�LQLWLDWLYH�WR�LQWURGXFH�D�

SRVWJUDGXDWH�WUDLQLQJ�SURJUDPPH�LQ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�E\�ORFDWLQJ�WKHP�

LQ�WKH�ZHE�RI�FRQWH[WXDO�DQG�UHODWLRQDO�SURFHVVHV��7KH�PDQXVFULSW�IXUWKHU�SUREOHPDWLVHV�

SDUWQHUVKLS�� WKH� EURDGHU� UHODWLRQDO� VWUXFWXUHV� ZLWK� PXOWLSOH� DFWRUV� LQYROYHG� LQ� VXFK�

LQLWLDWLYHV�� DQG� WKH� UROH� RI� LQGLYLGXDOV� WDVNHG�ZLWK� WKH� UHVSRQVLELOLW\� RI� GULYLQJ� WKLV�

RUJDQLVDWLRQ�OHYHO�FKDQJH���
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&RQWULEXWLRQ���

7KH�SDSHU�DGGUHVVHV�WKH�WKLUG�REMHFWLYH�RI�WKH�WKHVLV��WKDW�RI�H[DPLQLQJ�WKH�SURFHVV�RI�

LQLWLDWLQJ�DQG�VXVWDLQLQJ�WUDLQLQJ�SURJUDPPHV�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�LQ�ORFDO�

SXEOLF� KHDOWK� WUDLQLQJ� LQVWLWXWLRQV��ZLWK� D� IRFXV� RQ� WKH� FKDOOHQJHV� RI� DOLJQPHQW� DQG�

FRKHUHQFH�� � 7KH� UHVHDUFK� IRXQG� YDU\LQJ� H[SHULHQFHV� DQG� RXWFRPHV� ZLWK� UHVSHFW� WR�

LQWHJUDWLQJ�SURJUDPPHV�DFURVV� WKH� WKUHH� LQVWLWXWLRQV��7KH� LQVWLWXWLRQ� LQ�0R]DPELTXH�

HIIHFWLYHO\� LQWHJUDWHG� WKH� FXUULFXOXP�� HQUROOLQJ� RYHU� ��� WUDLQHHV� RI�PXOWLSOH� FRKRUWV�

DFURVV�WKH�FRXQWU\���7KH�WZR�RWKHU�LQVWLWXWLRQV�VFDOHG�GRZQ�WKHLU�LQLWLDO�SODQ�DQG�VHWWOHG�

RQ�HPEHGGLQJ�WKH�FXUULFXOXP�LQ�H[LVWLQJ�SURJUDPPHV��7KH�FRQWUDVWLQJ�GHYHORSPHQWV�

LQ�WKH�LQVWLWXWLRQV�ZDV�GXH�WR�WKH�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WUDLQLQJ�LQVWLWXWLRQV�

DQG�KHDOWK�PLQLVWULHV���WKH�DOLJQPHQW�RI�SULRULWLHV�DQG�DJHQGDV�RI�GLIIHUHQW�DFWRUV��WKH�

UROH��PRWLYDWLRQ�DQG�SRZHU�RI�SURJUDPPH�FKDPSLRQV��DQG��WKH�SHUFHSWLRQ�DQG�VXSSRUW�

DYDLODEOH�IRU�VRXWK�VRXWK�FRRSHUDWLRQ���

3DSHU� ��� �$PGH�:.�� 6DQGHUV�'��&KLOXQGR�%��5XJLJDQD�(��+DLOH�0DULDP�'�� DQG�

/HKPDQQ�8��([SORULQJ�PXOWLSOH� MRE�KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV� LQ�SXEOLF�KHDOWK�

WUDLQLQJ� LQVWLWXWLRQV� IURP� WKUHH� VXE�6DKDUDQ�$IULFD� FRXQWULHV�� GULYHUV� �� LPSDFW� �� DQG�

UHJXODWLRQ� *ORE��+HDOWK�$FWLRQ��YRO������QR������������

2YHUYLHZ��

7KLV� SDSHU�� SXEOLVKHG� LQ� WKH�*OREDO� +HDOWK� $FWLRQ� -RXUQDO� LQ� ������ H[SORUHV� WKH�

SKHQRPHQRQ� RI� PXOWLSOH� MRE±KROGLQJ� SUDFWLFHV� DPRQJ� IDFXOW\� LQ� SXEOLF� KHDOWK�

GHSDUWPHQWV�VFKRROV� LQ� WKUHH�VXE�6DKDUDQ�FRXQWULHV��7KLV�VWXG\�VHHNV� WR�JDLQ� LQVLJKW�

LQWR�SHUFHSWLRQV��SUDFWLFHV�DQG�UHJXODWRU\�PHFKDQLVPV�DFURVV�FRQWH[WV��DQG�LWV�LPSDFW�

RQ�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV�WKDW�WDUJHW�DFDGHPLF�LQVWLWXWLRQV���

&RQWULEXWLRQ��

7KH�SDSHU�UHVSRQGV�WR�WKH�IRXUWK�REMHFWLYH�RI�WKLV�VWXG\��QDPHO\��RI�H[SORULQJ�GULYHUV��

LPSDFW�� DQG� WKH� UHJXODWLRQ� RI�PXOWLSOH� MRE� KROGLQJ� SUDFWLFHV� RI� DFDGHPLFV� LQ� SXEOLF�

KHDOWK� WUDLQLQJ� LQVWLWXWLRQV�� 7KH� UHVHDUFK� IRXQG� WKDW� PXOWLSOH� MRE�KROGLQJ� SUDFWLFHV�

DPRQJ�SXEOLF�KHDOWK�DFDGHPLFLDQV�JHQHUDWH�PL[HG�UHDFWLRQV�DERXW� WKHLU� LPSOLFDWLRQV�

DPRQJ�YDULRXV�JURXSV��:KLOH�LW�DXJPHQWV�IDFXOW\�LQFRPH�DQG�FRQWULEXWHV�WR�UHWHQWLRQ��

LW� XQGHUPLQHV� WKH� DYDLODELOLW\� RI� DFDGHPLFV� WR� XQLYHUVLW\�UHODWHG� DFWLYLWLHV�� VXFK� DV�
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WHDFKLQJ��UHVHDUFK��SXEOLFDWLRQ��DQG�WKH�PHQWRULQJ�VXSHUYLVLRQ�RI�VWXGHQWV��7KH�UHVHDUFK�

DOVR�IRXQG�D�ODFN�RI�HIIHFWLYH�UHJXODWLRQ�RI�WKH�SUDFWLFH�LQ�WKH�WKUHH�LQVWLWXWLRQV���
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&+$37(5����',6&866,21��&21&/86,216��5(&200(1'$7,216���

'LVFXVVLRQ��
7KLV�FKDSWHU�IRFXVHV�RQ�SXOOLQJ�WRJHWKHU�LQVLJKWV�IURP�WKH�GLIIHUHQW�FKDSWHUV��KLJKOLJKWV�

WKH� LPSOLFDWLRQV� RI� WKH� VWXG\� WR� NQRZOHGJH� DQG� SUDFWLFH� LQ� WKLV� DUHD�� DQG� SURSRVHV�

GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�DQG�SUDFWLFH���

$�ORW�RI�SUHVFULSWLRQ�±�WKH�µVKRXOG¶�DQG�µPXVW¶�DQG�µKRZ�WR¶�VWXII�±�DSSHDUV�
DW�WKH�IURQW�HQG�RI�PRVW�FDSDFLW\�GHYHORSPHQW�HIIRUWV��$QG�D�JUHDW�GHDO�RI�
DWWHQWLRQ�LV�SDLG�WR�WKH�EDFN�HQG��L�H��UHVXOWV�LQ�WKH�IRUP�RI�WUDFNLQJ�RXWSXWV�
DQG�RXWFRPHV��%XW�WKH�VSDFH�LQ�EHWZHHQ��WKH�G\QDPLFV�RI�FKDQJH�LQ�FRPSOH[�
V\VWHPV��UHPDLQV�SRRUO\�XQGHUVWRRG�ϰϴ

7KLV�FDVH�VWXG\�UHVHDUFK�KDV�VHW�RXW�WR�H[SORUH�DQG�DQDO\VH�WKH�FRQWH[WXDO�DQG�UHODWLRQDO�

IDFWRUV�WKDW�PHGLDWH�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�DQ�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�

FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�� 7KH� VWXG\� IRFXVHV� RQ� XQFRYHULQJ�

DVVXPSWLRQV��SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�DFWRUV�DERXW�WKH�SURFHVV�DQG�RXWFRPHV�RI�

YDULRXV� LQWHJUDO� LQWHUYHQWLRQ� VWUDWHJLHV� RI� WKH� LQWHUYHQWLRQ�� ERWK� LQWHQGHG� DQG�

XQLQWHQGHG��DQG�SUHVHQWV�D�KROLVWLF�QDUUDWLYH�RI�WKH�LQLWLDWLYH��*XLGHG�E\�D�EURDG�DQG�

VSHFLILF� VHW� RI� TXHVWLRQV� �)LJXUH� ���� WKH� WKHVLV� H[SORUHV� KRZ� DQG� ZK\� FDSDFLW\�

GHYHORSPHQW�VWUDWHJLHV�RI�WKH�$IULFDQ�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS�DUH�PHGLDWHG�

E\�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�UHVLGLQJ�LQ�WKDW�FDSDFLW\�OD\HU�RU�EH\RQG���

)LJXUH���±�5HVHDUFK�TXHVWLRQV�JXLGLQJ�WKH�UHVHDUFK��

������ͳ�ʹ���������������������ǡ�����������
�����������������������������������������
������������������������������������������

���������������������ǫ

������ʹʹ���������������������������������
���������������������������������������������
���������������������������������������

�������������ȋ��������������������������������
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7KLV�VWXG\¶V�FRQWULEXWLRQ�OLHV�LQ�LOOXPLQDWLQJ�WKH�FRPSOH[�V\VWHPV�DQG�SROLWLFDO�QDWXUH�

RI�FDSDFLW\�GHYHORSPHQW�LQ�WKH�FRQWH[W�RI�GHYHORSLQJ�FDSDFLW\�LQ�SXEOLF�KHDOWK�WUDLQLQJ�

XQLYHUVLWLHV�DQG�KHDOWK�PLQLVWULHV�LQ�WKH�ILHOG�RI�KHDOWK�ZRUNIRUFH�GHYHORSPHQW���

7DNHQ�WRJHWKHU��WKH�ILQGLQJV�DQG�LQVLJKWV�IURP�WKH�UHVHDUFK�FRQWULEXWH�WR�WKH�ERG\�RI�

HYLGHQFH� DERXW� KRZ� DQG� ZK\� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� PHGLDWH� FDSDFLW\�

GHYHORSPHQW��DQG�DGYDQFH�DQ�XQGHUVWDQGLQJ�RI�WKH�FRPSOH[LW\�RI�LPSOHPHQWLQJ�VLPLODU�

SXEOLF� KHDOWK� LQWHUYHQWLRQV� �IRU� RU� ZLWK� SXEOLF� KHDOWK� WUDLQLQJ� KLJKHU� HGXFDWLRQ�

LQVWLWXWLRQV�DQG�KHDOWK�PLQLVWULHV�LQ�SDUWLFXODU��� �7KH�IDFWRUV�LGHQWLILHG�LQFOXGHG�ORFDO�

LQVWLWXWLRQV¶�UHFRJQLWLRQ��RZQHUVKLS�DQG�VXSSRUW��LQVWLWXWLRQDO�SURFHVVHV�DQG�LQFHQWLYH�

DUUDQJHPHQWV� LQ� WDUJHW� LQVWLWXWLRQV�� SRZHU��PRWLYDWLRQ� DQG� ORQJ�WHUP� HQJDJHPHQW�RI�

NH\�DFWRUV��SURJUDPPH�FKDPSLRQV�DQG�WUDLQHG�VWDII���DQG�WHQVLRQV�LQ�WKH�SULRULWLHV�RI�

LQVWLWXWLRQV�DQG�NH\�LQGLYLGXDOV��SURJUDPPH�FKDPSLRQV�DQG�WUDLQHG�VWDII���7KH�VHFWLRQV�

EHORZ�DGGUHVV�WKH�UHVHDUFK�TXHVWLRQV�DQG�GLVFXVV�NH\�LQVLJKWV�IURP�WKH�UHVHDUFK�LQ�PRUH�

GHWDLO���

7KH�LQWHUYHQWLRQ�DV�D�FRPSOH[�V\VWHPV�SURFHVV��

%DVHU� DQG�0RUJDQ� �������� GUDZLQJ� RQ� DQDO\VLV� RI� ��� FDSDFLW\� GHYHORSPHQW� FDVHV��

XQGHUVFRUH�WKH�LPSRUWDQFH�RI�UHFRJQLVLQJ�WKH�IDFW�WKDW�GHYHORSPHQW�DFWRUV�DUH�URRWHG�LQ�

V\VWHPV��ORFDO�DQG�H[WHUQDO�ZKLFK�LQ�WXUQ�PHGLDWH�WKHLU�FDSDFLW\��ϰϴ

2QH� RI� WKH� PRVW� REYLRXV� FKDUDFWHULVWLFV� RI� WKH� FDVH� DFWRUV� IURP� D� FDSDFLW\�
SHUVSHFWLYH� FRQFHUQHG� WKHLU� UHODWLRQVKLSV�� L�H�� WKHLU� HPEHGGHGQHVV� LQ� D�ZLGHU�
V\VWHP�RU�V\VWHPV��«�,Q�SUDFWLFH��SDUW�RI�WKHLU�µFDSDFLW\¶�FRXOG�EH�ORFDWHG�LQ�
WKHVH�ODUJHU�ZHEV�RI�RWKHU�DFWRUV�ZKRVH�FDSDFLW\�ZDV�DIIHFWHG�E\�DQG�DIIHFWHG�
HDFK�RWKHU�ϰϴ

:KDW� KDV� EHHQ� HYLGHQW� LQ� WKH� DQDO\VLV� �SDSHUV� ��� ��� �� DQG� ��� LV� WKH�GLIIHUHQWLDO� DQG�

G\QDPLF� H[SHULHQFH� RI� LPSOHPHQWLQJ� WKH� LQLWLDWLYH�� 7KLV� RZHV� PXFK� WR� WKH�

XQSUHGLFWDEOH�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�WKDW�LQIOXHQFH�WKH�DFWRUV�HPEHGGHG�LQ�

FRQWHVWDWLRQV� RYHU� YDU\LQJ� SULRULWLHV�� LQWHUHVWV�� DQG� DJHQGDV�� 7KH� FRQWH[WXDO� IDFWRUV�

LQFOXGH�QDWLRQDO�DQG�LQVWLWXWLRQDO�UHJXODWLRQV��QRUPV��DQG�SURFHVVHV��IRU�H[DPSOH��ZLWK�

UHVSHFW� WR� FXUULFXOXP�GHYHORSPHQW� DQG� WUDLQLQJ� SURJUDPPH� LQWHJUDWLRQ� �SDSHU����RU�
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PXOWLSOH� MRE� KROGLQJ� SUDFWLFH� �SDSHU� ���� DQG� LQFHQWLYH� DUUDQJHPHQWV� LQ� LQVWLWXWLRQV�

�SDSHUV� ��� ��� ��� DQG� ���� 7KH� UHODWLRQDO� IDFWRUV� SHUWDLQ� WR� DWWULEXWHV� RI� SRZHU� DQG�

PRWLYDWLRQ�RI�SURJUDPPH�FKDPSLRQV�RU�WUDLQHG�SHUVRQQHO��SDSHU�������DQG�����WHQVLRQV�

EHWZHHQ� WKH� LQWHUHVWV� RI� LQVWLWXWLRQV� DQG� LQGLYLGXDOV� �SDSHU� �� DQG� ���� DQG� ODFN� RI�

FRKHUHQFH�LQ�WKH�SULRULWLHV�DQG�H[SHFWDWLRQV�RI�SXEOLF�KHDOWK�WUDLQLQJ�XQLYHUVLWLHV�DQG�

KHDOWK�PLQLVWULHV��SDSHUV���DQG������

7KH� DERYH� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� LQIOXHQFH� SURFHVV� DQG� RXWFRPH� RI� WKH�

$IULFDQ� FDSDFLW\� GHYHORSPHQW� SDUWQHUVKLS�� 7KH� GHJUHH� RI� FRKHUHQFH� DQG� DOLJQPHQW�

GHWHUPLQH�ZKHWKHU�RU�WR�ZKDW�H[WHQW�WKH�FDSDFLW\�FDSDELOLW\�JHQHUDWHG�DW�DQ�LQGLYLGXDO�

RU�LQVWLWXWLRQDO�OHYHO��EH�LW�WUDLQLQJ��QHZ�FXUULFXOXP�SURJUDPPH��SDUWQHUVKLS��FRQWULEXWH�

WR�DUH�WUDQVODWHG�LQWR�RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW��RU�UHPDLQ�XQWDSSHG�ODWHQW��

RU� ORVW� DOWRJHWKHU�� � $FFRUGLQJO\�� QR� LVRODWHG� LQWHUYHQWLRQ� �WUDLQLQJ��

FXUULFXOXP�SURJUDPPH� GHYHORSPHQW�� SDUWQHUVKLS�� LV� HQRXJK� WR� EULQJ� DERXW� GHVLUHG�

WUDQVIRUPDWLRQV��WKH�FRQWULEXWLRQ�RI�WUDLQHG�VWDII��LQWHJUDWLRQ�RI�FXUULFXOXP�SURJUDPPH�

DQG��LQ�WKH�ORQJ�WHUP��LPSURYHG�FDSDFLW\�DQG�SUDFWLFH�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��

XQOHVV�FRPSOHPHQWHG�E\�D�ZKROH�VHW�RI�LQWHUDFWLQJ�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�DW�

YDULRXV�OHYHOV��VHH�)LJXUH���EHORZ��

http://etd.uwc.ac.za/ 
 



���

)LJXUH���±�&DSDFLW\�GHYHORSPHQW�SURFHVV��DQG�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�LQIOXHQFLQJ�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�

ZRUNIRUFH�GHYHORSPHQW�

/ Ŷ ƚ Ğ ƌ ǀ Ğ Ŷ ƚ ŝŽ Ŷ ͗
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7KH� FDXVDO� ORRS� GLDJUDP� � DERYH� LOOXVWUDWHV� WKDW� FDSDFLW\� JDSV� LQ�+XPDQ�5HVRXUFHV�

0DQDJHPHQW��+50��OHDG�WR�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV��WUDLQLQJ��FXUULFXOXP�

GHYHORSPHQW�� SDUWQHUVKLSV�� ZKLFK� VHW� RXW� WR� HTXLS� DQG� WDUJHW� LQGLYLGXDOV� DQG�

LQVWLWXWLRQV�ZLWK�UHOHYDQW�FDSDFLW\��7KH�FRQWULEXWLRQ�RI�FDSDFLW\�JHQHUDWHG�WKURXJK�WKHVH�

LQWHUYHQWLRQV� RU� WKH� UHVXOWLQJ� LPSURYHPHQW� LQ� LQGLYLGXDO� DQG� RUJDQLVDWLRQDO�

SHUIRUPDQFH�LV�H[SHFWHG�WR�OHDG�WR�JUDGXDO�LPSURYHPHQW�LQ�WKH�RUJDQLVDWLRQDO�FDSDFLW\�

LQ�+50��7KLV�EDODQFLQJ�ORRS�LV�VXEMHFW�WR�WKH�LQIOXHQFH�RI�RWKHU�LQWHUVHFWLQJ�IDFWRUV�

DFURVV�PXOWLSOH�OHYHOV�WKDW�SDUWLFXODUO\�PHGLDWH�WKH�FRQWULEXWLRQ�RI�FDSDFLW\�E\�WUDLQLQJ�

SDUWLFLSDQWV� DQG� WKH� LQWHJUDWLRQ� RI� FDSDFLW\� E\� WDUJHW� LQVWLWXWLRQV�� 6SHFLILFDOO\��

FRQWULEXWLRQ�LQWHJUDWLRQ�RI�FDSDFLW\�LV�D�IXQFWLRQ�RI�PRWLYDWLRQ�DQG�WKH�RSSRUWXQLWLHV�

IRU�NH\�DFWRUV��WUDLQHG�SHUVRQQHO�RU�SURJUDPPH�FKDPSLRQV���7KH�PRUH�PRWLYDWHG�WKH\�

DUH�±�RU�WKH�PRUH�RSSRUWXQLWLHV�WKH\�KDYH�±�WKH�PRUH�OLNHO\�WKH\�FDQ�VSHDUKHDG�FKDQJH�

LQ�WKHLU�FRQWH[W��7KH�ILJXUH�DOVR�LOOXVWUDWHV�WKH�YDULRXV�IDFWRUV�UHODWHG�WR�WKH�HPSOR\LQJ�

RUJDQLVDWLRQ��UHFRJQLWLRQ�DQG�VXSSRUW��LQVWLWXWLRQDO�LQFHQWLYH�DUUDQJHPHQWV��LQIOXHQFLQJ�

PRWLYDWLRQ� DQG� RSSRUWXQLWLHV� RI� SURJUDPPH� FKDPSLRQV�� 7KHVH� LQGLYLGXDO� DQG�

RUJDQLVDWLRQDO�OHYHO�IDFWRUV�DUH�DOVR�VXEMHFW�WR�WKH�LQIOXHQFH�RI�FRQWH[WXDO�IDFWRUV��VXFK�

DV� ODERXU� PDUNHW� IRUFHV� RU� SXEOLF� VHFWRU� SROLFLHV��� 'HSHQGLQJ� RQ� WKH� GHJUHH� RI�

DOLJQPHQW�� WKHVH� LQWHUDFWLRQV� HQDEOH� RU� FRQVWUDLQ� WKH� VXFFHVV� RI� WKH� FDSDFLW\�

GHYHORSPHQW� LQWHUYHQWLRQ� �UDQJLQJ� IURP� QRQ�DSSOLFDWLRQ�� DSSOLFDWLRQ�� RU� ORVV� RI�

FDSDFLW\���7XUQRYHU�RI�NH\�DFWRUV�XQGHUPLQH�WKHLU�FRQWULEXWLRQ�WR�RU�LQWHJUDWLRQ�LQ�WKH�

LQVWLWXWLRQ��DQG�IXUWKHU�DJJUDYDWH�FDSDFLW\�VKRUWDJHV���

7KHVH� UHVXOWV� DUH� EURDGO\� FRQVLVWHQW� ZLWK� WKH� WUHQGV� LQ� WKH� ERG\� RI� OLWHUDWXUH� WKDW�

HVWDEOLVK�WKH�FRPSOH[LW\�LQKHUHQW�LQ�PDQ\�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV��DQG�WKH�

VLJQLILFDQFH� RI� KDYLQJ� FRKHUHQFH� DQG� KDUPRQ\� DFURVV� WKH� PXOWLSOH� LQWHUUHODWHG�

FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�LQ�RUGHU�WR�DFKLHYH�WKH�GHVLUHG�FDSDFLW\�SURFHVV�DQG�

RXWFRPHV�� � 7KLV� ZDV� HPSKDVLVHG� ERWK� LQ� WKH� EURDGHU� FDSDFLW\� GHYHORSPHQW�

GLVFRXUVHϭϮ͕ϭϯ͕ϰϭ͕ϰϳ͕ϱϬ͕ϱϭ�DV�ZHOO�DV�LQ�WKH�FDSDFLW\�GHYHORSPHQW�GLVFXVVLRQ�SHUWDLQLQJ�WR�

KHDOWK�V\VWHPV�ϲϬ͕ϴϮʹϴϰ
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7KH�LQWHUYHQWLRQ�DV�D�UHODWLRQDO�SURFHVV�LQIXVHG�ZLWK�SRZHU��

5XWOHGJH��������QRWHG�

&RPSOH[LW\� LV� JUHDW� DQG� XQFHUWDLQW\� KLJK«�ZKHQ� D� JURXS� RSHUDWHV� LQ� D�
SROLWLFDO�DUHQD��ZKHQ�PHPEHUV�FRPH�IURP�GLIIHUHQW�RUJDQL]DWLRQV��«�ZKHQ�
PHPEHUV�VHH�WKH�IRFDO�SUREOHP�DV�LQWUDFWDEOH��DQG�ZKHQ�H[WHUQDO�IDFWRUV�OLNH�
JRYHUQPHQW�UHJXODWLRQV�DQG�UHVWULFWHG�XVH�RI�IXQGLQJ�FRQVWUDLQ�WKH�JURXS�ϭϯϱ

7KH�UHVHDUFK�KDV�FOHDUO\�VKRZQ�WKDW�D�FDSDFLW\�GHYHORSPHQW�LQLWLDWLYH�LV�D�SROLWLFDO�DV�

PXFK� DV� D� WHFKQLFDO� XQGHUWDNLQJ�LQIOXHQFHG� E\� PXOWLSOH� DFWRUV� DQG� DJHQGDV�� 7KH�

UHVHDUFK�VKRZV�WKH�GLIIHUHQWLDO�DQG�G\QDPLF�H[SHULHQFH�RI�LPSOHPHQWLQJ�WKH�LQLWLDWLYH�

DFURVV� FRQWH[WV��RZLQJ�PXFK� WR� WKH�XQSUHGLFWDEOH� LQWHUDFWLRQ� DPRQJ�PXOWLSOH�DFWRUV�

WKDW�DUH�HPEHGGHG�LQ�FRQWHVWDWLRQV�RYHU�YDU\LQJ�FRQWH[WXDO�DQG�UHODWLRQDO�LVVXHV�VXFK�

DV�QDWLRQDO� UHJXODWLRQV� �H�J��ZLWK� UHVSHFW� WR�FXUULFXOXP�GHYHORSPHQW�RU�PXOWLSOH� MRE�

KROGLQJ���LQVWLWXWLRQDO�SURFHVVHV�DQG�LQFHQWLYH�DUUDQJHPHQWV�LQ�DFDGHPLF�LQVWLWXWLRQV��

LQGLYLGXDO� DWWULEXWHV� RI� SRZHU� DQG�PRWLYDWLRQ� �RI� SURJUDPPH� FKDPSLRQV� RU� WUDLQHG�

SHUVRQQHO��� DQG� WHQVLRQV� LQ� LQVWLWXWLRQDO� DQG� LQGLYLGXDO� SULRULWLHV� �UHWHQWLRQ� DQG�

WXUQRYHU����

7KH�SHUYDVLYH�QDWXUH�RI�SRZHU�HYLGHQW�LQ�WKLV�UHVHDUFK�FRQILUPV�FODLPV�LQ�WKH�OLWHUDWXUH�

DERXW�LWV�LQHYLWDEOH�LQIOXHQFH�RYHU�SURFHVVHV�DQG�RXWFRPHV�ϲϰʹϲϲ͕ϲϴ�$FWRUV¶�QRWLRQV�RI�

SRZHU�LQ�UHODWLRQ�WR�HDFK�RWKHU�LQIRUPHG�WKH�ZD\�WKH\�LQWHUDFWHG�LQ�GLIIHUHQW�VSDFHV��

&DVHV�LQ�SRLQW�LQFOXGH�KRZ�WKH�$IULFDQ�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS�FUHDWHG�WKH�

VSDFH�IRU�$IULFDQ�XQLYHUVLWLHV�WR�FROODERUDWH�ZLWK�HDFK�RWKHU��SDSHU���DQG������

,W�ZDV�HYLGHQW�LQ�WKH�VWXG\��SDSHU������DQG����WKDW�WKH�LQWHUYHQWLRQ�SODQ�HYROYHG�WKURXJK�

QHJRWLDWLRQ� DQG� UHSUHVHQWHG� D� FRPSRVLWH� RI� WKH� DVVXPSWLRQV� KHOG� E\� WKH� SDUWQHULQJ�

DFDGHPLF� LQVWLWXWLRQV��GHYHORSPHQW�SDUWQHU� �:+2��DQG� WKHLU�DVVRFLDWH�RUJDQLVDWLRQV�

�PLQLVWULHV�RI�KHDOWK��ZLWK�UHVSHFW�WR�ZKDW�WKH\�FRQVLGHUHG�WR�EH�DSSURSULDWH�RU�IHDVLEOH��

7KH�ILQDO�VHW�RI�VWUDWHJLHV�HPHUJLQJ�RXW�RI�QHJRWLDWLRQ�DQG�FROOHFWLYHO\�DUWLFXODWHG�LQ�WKH�

LQLWLDO�SURJUDPPH�SODQ��LV�GHSLFWHG�LQ�WKH�ILJXUH�EHORZ���
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)LJXUH���±�.H\�VWUDWHJLHV�DVVXPSWLRQV�RI�WKH�$IULFDQ�SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�

KHDOWK�ZRUNIRUFH�GHYHORSPHQW��

7KH� DERYH� LQWHUYHQWLRQ� SODQ� FRQWLQXHG� WR� HYROYH� LQ� UHVSRQVH� WR� D� FRPSOH[� VHW� RI�

FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV�� � 3XEOLF� KHDOWK� WUDLQLQJ� LQVWLWXWLRQV� LQWHUDFW� DQG�

FROODERUDWH�ZLWK�D�UDQJH�RI�H[WHUQDO�GHYHORSPHQW�DQG�WUDLQLQJ�SDUWQHUV��DV�ZHOO�DV�ORFDO�

DFWRUV�ZKR�LQIOXHQFH�WKH�QDWXUH��VFRSH��DQG�VXFFHVV�RI�WKHLU�HQJDJHPHQW�LQ�WKHLU�RZQ�

FRXQWULHV� DQG� EH\RQG�� DOO� LQ� WKH� FRXUVH� RI� LPSOHPHQWLQJ� WKHLU� PDQGDWH� ZKLFK�

HQFRPSDVVHV� WHDFKLQJ� DQG� OHDUQLQJ�� UHVHDUFK�� DQG� H[WHQVLRQ�FRPPXQLW\� RXWUHDFK�

VHUYLFH���

0LQLVWULHV�RI�KHDOWK�KDG�WKH�SRZHU�WR�OHJLWLPLVH�WKH�UHOHYDQFH�RI�WUDLQLQJ�SURJUDPPHV��

PRELOLVH�UHVRXUFHV��DQG�RU�VHQG�WUDLQHHV��SDSHU�����+HQFH��GHYHORSPHQW�DFWRUV��ORFDO�

WUDLQLQJ� LQVWLWXWLRQV�� SURJUDPPH� FKDPSLRQV�� DQG� H[WHUQDO� WUDLQLQJ� DQG� GHYHORSPHQW�

SDUWQHUV���DV�WKLV�VWXG\�VXJJHVWV�SDUWLFXODUO\�LQ�WKH�FDVH�RI�(WKLRSLD�DQG�5ZDQGD��FRXOG�

PD[LPLVH�WKH�LQWHJUDWLRQ�RI�QHZ�WUDLQLQJ�SURJUDPPHV�LQ�ORFDO�XQLYHUVLWLHV�E\�ZRUNLQJ�

ZLWK�RU�WKURXJK�WKH�02+���

&DQFHGGD� HW� DO�� ������� ������ UHDFKHG� VLPLODU� FRQFOXVLRQV� GUDZLQJ� IURP� WKHLU�ZRUN�

IRFXVLQJ�RQ�IRXU�PDMRU�LQLWLDWLYHV�LQ�/0,&Vϭϯϲ�DQG�LQ�WKHLU�ZRUN�LQ�5ZDQGD�ϭϯϳ�7KH\�
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FDOOHG� IRU� WKH�KHDOWK�PLQLVWU\� WR� SOD\� D�PXFK� JUHDWHU� UROH� WR� LPSURYH� WKH� LPSDFW� RI�

WUDLQLQJ� LQLWLDWLYHV� LQ� WKH� FRXQWU\�ϭϯϲ͕ϭϯϳ� 6XFK� D� SURSRVLWLRQ�PLUURUV� WKH�SUHGRPLQDQW�

SUDFWLFH�LQ�WKH�FDVH�RI�WKH�LQVWLWXWLRQV�LQ�(WKLRSLD�DQG�5ZDQGD�FRQVLGHUHG�IRU�WKLV�VWXG\��

ZKHUH�KHDOWK�PLQLVWULHV�KDYH�SRZHU�WR�GHFLGH�ZKDW�SURJUDPPHV�DUH�RIIHUHG��DQG�SOD\�D�

PHGLDWRU�UROH�EHWZHHQ�WUDLQLQJ�LQVWLWXWLRQV�DQG�H[WHUQDO�SDUWQHUV���

*LOVRQ�DUJXHV�WKDW�ZLWK�DOO�WKH�YDULRXV�QRUPV�DQG�YDOXHV�VWUXFWXULQJ�DQG�LQIOXHQFLQJ�RXU�

LQWHUDFWLRQV��FRQWH[W�LV�DQRWKHU�VSDFH�ZKHUH�SRZHU�LV�PDQLIHVWHG���

3RZHU�KDV�PDQ\�GLPHQVLRQV«SRZHU�LV�HPEHGGHG�LQ�WKH�SUHYDLOLQJ�QRUPV��
EHOLHIV�� RU� YDOXHV� WKDW� VKDSH� DFWRUV¶� EHKDYLRXUV�� ,Q� FRPSOH[� DGDSWLYH�
V\VWHPV��WKLV�LQYLVLEOH�SRZHU�FDQ�EH�VHHQ�DV�WKH��RIWHQ�XQUHFRJQL]HG��PLQG�
VHWV�WKDW�VKDSH�DJHQW�EHKDYLRXU�ϲϰ

,Q� WKH� FRQWH[W� RI� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK� ZRUNIRUFH�

GHYHORSPHQW�� FRQVLGHUDWLRQ� RI� FRQWH[WXDO� QXDQFHV� ZDV� DQ� LPSRUWDQW� IDFWRU� LQ� WKH�

VHOHFWLRQ�RI� VWXGHQWV��ZKHUH� ORFDO�DFWRUV� IRXQG� LW� UHOHYDQW� WR�REVHUYH� ORFDO�QRUPV�RI�

GLVWULEXWLQJ� RSSRUWXQLW\� IRU� IXUWKHU� VWXG\� WKURXJK� D� FRPELQDWLRQ� RI� FULWHULD� RI� WKH�

UHSUHVHQWDWLRQ�RI�VXE�QDWLRQDO�JURXSV�DQG�VHQLRULW\��SDSHUV���DQG������

$FDGHPLFV� LQ� SXEOLF� XQLYHUVLWLHV� H[HUFLVHG� WKHLU� DJHQF\� WR� HQJDJH� LQ� PXOWLSOH� MRE�

KROGLQJ��SDSHUV���DQG�����DQG�XVHG�WKH�VWDWH�RI�SRRU�VDODU\�DQG�ZRUN�FRQGLWLRQV��DQG�

KLJK�ULVN�RI�DWWULWLRQ�WR�OHYHUDJH�WDFLW�DFFHSWDQFH�RI�SUDFWLFH�E\�WKH�DFDGHPLF�LQVWLWXWLRQ�

�SDSHU�����0XOWLSOH�MRE�KROGLQJ��WKHUHIRUH��LV�DQ�LPSRUWDQW�IDFWRU�WR�UHFNRQ�ZLWK�LQ�WKH�

FRQWH[W�RI�QHZ�LQLWLDWLYHV�LQ�WKH�XQLYHUVLWLHV��EHFDXVH�QHZ�SURJUDPPHV�PD\�PHDQ�DQ�

DGGLWLRQDO� ZRUNORDG� IRU� DFDGHPLFV�� DQG� OHVV� WLPH� IRU� HQJDJHPHQWV� LQ� PXOWLSOH� MRE�

KROGLQJ��7KH\�DUH�ERXQG�WR�H[HUFLVH�WKHLU�GLVFUHWLRQDU\�SRZHU��DQG�WKXV�HLWKHU�VXSSRUW�

RU� UHVLVW� WKH� LQWURGXFWLRQ� RI� D� QHZ� SURJUDPPH�� GHSHQGLQJ� RQ� WKH� DFWXDO�LPDJLQHG�

RSSRUWXQLW\�FRVW�RI�KDYLQJ�D�QHZ�SURJUDPPH�DQG�WDNLQJ�SDUW�LQ�LW��,W�ZDV�HYLGHQW�WKDW�

PXOWLSOH�MRE�KROGLQJ�LV�LQWHJUDO�WR�WKH�SURIHVVLRQDO�LGHQWLW\�DQG�OLYHOLKRRG�RI�DFDGHPLFV��

DQG�ZLWK� UHVSHFW� WR� UHJXODWLRQ�� IRFXV� VKRXOG� EH� RQ� SXWWLQJ� LQ� SODFH�PHFKDQLVPV� WR�

PDQDJH�LW�WR�DYRLG�LWV�QHJDWLYH�LPSOLFDWLRQV��DQG�QRW�WR�EDQ�LW�DOWRJHWKHU�ZKLFK�ZRXOG�

OLNHO\�OHDG�WR�IXUWKHU�ORVV�RI�DFDGHPLFV�ϯϲ
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7KH� FKRLFH� RI� ORFDO� SURMHFW� FRRUGLQDWRUV� RU� ORFDO� FKDPSLRQV� WR� VSHDUKHDG� WKH�

GHYHORSPHQW�DQG�LQWHJUDWLRQ�RI�WUDLQLQJ�SURJUDPPH�LQ�ORFDO�LQVWLWXWLRQV�ZDV�LQIRUPHG�

E\�ORFDO�QRWLRQV�RI�SRZHU�RI�WKH�FDQGLGDWHV��VHQLRULW\�DQG�FORVH�ZRUNLQJ�UHODWLRQVKLS�

ZLWK�WKH�PLQLVWULHV�RI�KHDOWK��3RZHU��SRVLWLRQDO�E\�DVVRFLDWLRQ�RU�WKURXJK�DOOLDQFH��ZDV�

DFNQRZOHGJHG�DV�DQ�LQIOXHQWLDO�IDFWRU�LQ�EULQJLQJ�DERXW�WUDQVIRUPDWLRQ�FKDQJH�ZKHUHLQ�

SURJUDPPH�FKDPSLRQV�ZLWK�PRUH�SRZHU��GLUHFW�RU�SUR[\��ZHUH�DEOH�WR�JHW�WKLQJV�GRQH��

LI�WKH\�ZHUH�PRWLYDWHG��SDSHUV���DQG�����2Q�WKH�VDPH�QRWH��LQ�DGGLWLRQ�WR�WKH�SUHYLRXVO\�

PHQWLRQHG� IRUPDO�YLVLEOH� LQIOXHQFH� WKDW�PLQLVWULHV�RI�KHDOWK�� DV� WKH� FXVWRGLDQ�RI� WKH�

KHDOWK�VHFWRU��KDYH�RYHU�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV��WKH�UHVHDUFK�DOVR�UHYHDOHG�

WKH�LQYLVLEOH�KLGGHQ�LQIOXHQFH�PLQLVWULHV�KDG�LQ�LQIRUPLQJ�DFWLRQ�RU�LQDFWLRQ�RQ�WKH�SDUW�

RI� DFDGHPLFV� RU� DFDGHPLF� LQVWLWXWLRQV�� 3URJUDPPH� FKDPSLRQV� DQG� DFDGHPLF�

LQVWLWXWLRQV� ZHUH� VWLIOHG� LQ� UROOLQJ� RXW� QHZ� WUDLQLQJ� SURJUDPPHV� LQ� (WKLRSLD� DQG�

5ZDQGD�� GHVSLWH� WKH� UHFRJQLWLRQ� RI� WKHLU� UHOHYDQFH�� LQ� WKH� DEVHQFH� RI� H[SOLFLW�

HQGRUVHPHQW�IURP�WKHLU�PLQLVWULHV��SDSHU������

3RZHU�ZDV�DOVR�D�FULWLFDO�HOHPHQW�LQ�ZKDW�KDSSHQHG�ZLWKLQ�ORFDO�SXEOLF�KHDOWK�WUDLQLQJ�

LQVWLWXWLRQV��ZLWK�FRQWHVWDWLRQ�RYHU�WKH�GLVWULEXWLRQ�RI�UHVRXUFHV��ZRUNORDGV��LQFHQWLYHV�

DQG�RSSRUWXQLWLHV�DPRQJ�GLIIHUHQW�XQLWV�RU�DFDGHPLFV��7KHVH�FRQWHVWDWLRQV�SOD\HG�RXW�

LQ� PXOWLSOH� VSDFHV� LQFOXGLQJ� FXUULFXOXP� GHYHORSPHQW� DQG� DSSURYDO� �SDSHU� ���� 7KH�

UHVXOWV�VXJJHVW�WKDW�FRPSHWLWLRQ�IRU�UHVRXUFHV�RU�UHFRJQLWLRQ�DQG�FROODERUDWLRQ�FR�H[LVW�

TXLWH�FRPPRQO\�DPRQJ�WKH�GLIIHUHQW�HQWLWLHV�LQ�DQ�RUJDQLVDWLRQ��,I�WKHUH�KDSSHQV�WR�EH�

RSSRVLWLRQ�RU�UHVHQWPHQW� WRZDUGV�DQ�LQLWLDWLYH�DPRQJ�DFWRUV�ZLWKLQ�WKH�RUJDQLVDWLRQ��

WKH�LQWHUYHQWLRQ�PLJKW�IDOWHU��2Q�WKH�VDPH�QRWH��)RZOHU�DQG�8EHOV��������ZDUQ�DJDLQVW�

WKH�LQFOLQDWLRQ�WR�VSHDN�RI�RUJDQLVDWLRQV�LQ�WKH�DEVWUDFW�DQG�ZLWK�OLWWOH�UHIHUHQFH�WR�WKH�

SHRSOH�WKDW�DUH�WKH�UHDVRQ�IRU�LWV�H[LVWHQFH�ϱϰ :RRGODQG�DQG�+XWWRQ��������DOVR�VWDWH�

WKDW� WKH� QRWLRQ� RI� DQ� RUJDQLVDWLRQ� RU� LQVWLWXWLRQ� DV� D� KRPRJHQHRXV� ZKROH�PD\� QRW�

KROG�ϭϯϴ

$FKLHYLQJ�FRKHUHQFH� LV�RQH�RI� WKH�NH\V� WR� IRUPLQJ�FDSDFLW\�� ,QGLYLGXDO�
FRPSHWHQFLHV�KDYH�WR�EH�FRPELQHG�LQWR�FROOHFWLYH�FDSDELOLWLHV��ZKLFK��LQ�
WXUQ�� KDYH� WR� EH� EDODQFHG� WR� SURGXFH� D� FDSDEOH� V\VWHP�RU� RUJDQLVDWLRQ��
&RKHUHQFH�LV�WKXV�ERWK�D�PHDQV�WR�DQG�DQ�HQG�RI�FDSDFLW\�GHYHORSPHQW«��
DV�GHYHORSPHQW�LQWHUYHQWLRQV�KDYH�EHFRPH�PRUH�FRPSOH[�DQG�GLYHUVH�ϰϴ
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$OLJQPHQW�GHWHUPLQHV�WKH�UHOHYDQFH�RI�QHZO\�DFTXLUHG�FDSDFLW\��ZKHWKHU�LW�PDWHULDOLVHV�

RQ�WKH�JURXQG��HQDFWHG��RU�UHPDLQV�XQWDSSHG��DQG�RZQHUVKLS�DQG�VXVWDLQHG�HQJDJHPHQW�

E\�VWDNHKROGHUV��&RQWH[WXDO�IDFWRUV��VXFK�DV�PXOWLSOH�MRE�KROGLQJ��IDFLOLWDWH�RU�KLQGHU�

WKH� SURFHVV� DQG� RXWFRPHV� RI� FDSDFLW\� LQWHUYHQWLRQV�� %DVHU� DQG� 0RUJDQ� �������

HPSKDVLVH�WKH�VLJQLILFDQFH�RI�KDYLQJ�DOLJQPHQW�DFURVV�FDSDFLW\�OHYHOV�LQ�WKH�FRQWH[W�RI�

FRPSOH[�LQWHUYHQWLRQV�ϰϴ

7KXV��DQ�LPSRUWDQW�FRQVLGHUDWLRQ�IRU�GHYHORSPHQW�DFWRUV�LV�WR�HQJDJH�LQ�UHJXODU�SRZHU�

DQDO\VLV� DQG� DSSUHFLDWH� WKH� SRZHU� UHODWLRQV� LQKHUHQW� LQ� DQG� SHUPHDWLQJ� FDSDFLW\�

GHYHORSPHQW��DQG�WR�NHHS�WUDFN�RI�RSSRUWXQLWLHV�DQG�VKLIWV�LQ�UHODWLRQVKLSV�RYHU�WLPH��

VXFK�DV�WXUQRYHU�RI�SURJUDPPH�FKDPSLRQV��RU�WKH�ORVV�RI�DOOLHV�LQ�DVVRFLDWH�LQVWLWXWLRQV�

WKDW� LPSDFW� WKH� FKDQJH� SURFHVV�� (YLGHQFH� IURP� WKH� VWXG\� VWURQJO\� VXJJHVWV� WKDW�

PLQLVWULHV�RI�KHDOWK�DQG�DFDGHPLF�LQVWLWXWLRQV�VKRXOG�ZRUN�WRJHWKHU�LQ�GHVLJQLQJ�DQG�

LPSOHPHQWLQJ�FDSDFLW\�GHYHORSPHQW�LQLWLDWLYHV��DQG�FRRUGLQDWH�WKHLU�HQJDJHPHQW�ZLWK�

H[WHUQDO� WUDLQLQJ� DQG� GHYHORSPHQW� SDUWQHUV� WR� DFKLHYH� WKH� EHVW� SRVVLEOH� DOLJQPHQWV�

EHWZHHQ�YDULRXV�PHGLDWLQJ�IDFWRUV���

7KH�LQWHUYHQWLRQ�DV�D�SUHGRPLQDQWO\�HQGRJHQRXV�SURFHVV��

7KH�QRWLRQ�RI�FDSDFLW\�GHYHORSPHQW�DV�DQ�HQGRJHQRXV�SURFHVV�LV�ZLGHO\�FRYHUHG�LQ�WKH�

FDSDFLW\�GHYHORSPHQW� OLWHUDWXUH�ϭϮ͕ϰϭ͕ϰϲ͕ϰϴ�7KLV� UHVRQDWHV� VWURQJO\�ZLWK� HYLGHQFH� IURP�

WKLV�UHVHDUFK��VSHFLILFDOO\�WKH�ZLGH�UDQJH�RI�H[SHULHQFHV�UHODWHG�WR�WKH�FRQWULEXWLRQ�RI�

WUDLQHG�SHUVRQQHO�WR�ORFDO�RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW��SDSHU�����DQG�WKH�UROH�

RI�SURJUDPPH�FKDPSLRQV�DQG�ORFDO�LQVWLWXWLRQV�LQ�LQWHJUDWLRQ�RI�WUDLQLQJ�SURJUDPPH�LQ�

WKH� WUDLQLQJ� LQVWLWXWLRQV� �SDSHU� ���� ,W� LV� VDIH� WR� VXJJHVW� WKDW� IRU� DOO� WKH� FRQWULEXWLRQ�

H[WHUQDO�DFWRUV�PDGH��XOWLPDWHO\�LW�ZDV�ORFDO�DFWRUV��EH�LW�WUDLQHG�SHUVRQQHO��SURJUDPPH�

FKDPSLRQV�� DFDGHPLF� LQVWLWXWLRQV�� RU� KHDOWK� PLQLVWULHV�� ZKR� ZHUH� FHQWUDO� LQ� WKH�

WUDQVODWLRQ� RI� FDSDFLW\� �JHQHUDWHG� WKURXJK� WUDLQLQJ�� H[SHULHQFH� DQG� UHVRXUFH� VKDULQJ�

DURXQG� FXUULFXOXP�SURJUDPPH� GHYHORSPHQW�� DQG� SDUWQHUVKLS�� WR� LPSURYH�

RUJDQLVDWLRQDO�GHYHORSPHQW��RU�VXVWDLQDELOLW\�RI�FDSDFLW\�JDLQV���

2QH� H[DPSOH� KHUH� LV� WKH� DJHQF\� DQG� WUDQVIRUPDWLYH� SUHFHGHQW� VHW� E\� VRPH� RI� WKH�

SDUWLFLSDQWV� RI� WKH� SURJUDPPH�� ZKR�ZHQW� RQ� WR� VSHDUKHDG� ODUJH� VFDOH� FKDQJHV� DQG�
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SURJUDPPHV�UHODWHG�WR�+5+�LQ�WKHLU�UHVSHFWLYH�LQVWLWXWLRQV��SDSHU�����$QRWKHU�H[DPSOH�

LV�WKH�H[SHULHQFH�RI�RQH�RI�WKH�SDUWQHULQJ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV��OHG�E\�LWV�

SURJUDPPH�FKDPSLRQV��WKDW�ZDV�DEOH�WR�UROO�RXW�D�QDWLRQZLGH�WUDLQLQJ�SURJUDPPH�RQ�

KHDOWK� ZRUNIRUFH� GHYHORSPHQW� RQ� WKH� EDFN� RI� WKH� $IULFDQ� FDSDFLW\� GHYHORSPHQW�

SDUWQHUVKLS��SDSHU�������

2Q�WKH�VDPH�QRWH��WKH�ODFN�RI�WKH�FRQWULEXWLRQ�RI�FDSDFLW\�WR�RUJDQLVDWLRQDO�FDSDFLW\�

GHYHORSPHQW�FDQ�EH�DWWULEXWHG�WR�WKH�FRQWH[WXDO�DQG�UHODWLRQDO�FRQVWUDLQWV�IDFLQJ�ORFDO�

DFWRUV��SDSHU���DQG�����,QGLYLGXDO�DFWRUV��EDVHG�LQ�WKH�YDULRXV�LQWHUDFWLQJ�LQVWLWXWLRQV��

HQJDJH� LQ� VHQVH�PDNLQJ� DQG� DSSO\� WKHLU� GLVFUHWLRQDU\� SRZHU� LQ� UHVSRQGLQJ� WR� WKHVH�

FKDOOHQJHV���

7KH�DEVHQFH�RU� WXUQRYHU�RI� WKH�IHZ�LQGLYLGXDOV�GULYLQJ� LPSOHPHQWDWLRQ�ZHDNHQV� WKH�

LPSDFW�RI�LQWHUYHQWLRQV�RU�MHRSDUGLVHV�WKHLU�FRQWLQXLW\��,Q�UHODWLRQ�WR�WKLV��ODFN�RI�SURSHU�

FRPPXQLFDWLRQ�DQG�KDQG�RYHU�LQ�WKH�HYHQW�RI�WKH�GHSDUWXUH�RI�NH\�VWDII�LV�DQRWKHU�IDFWRU�

WKDW�XQGHUPLQHV�LPSOHPHQWDWLRQ�DQG�WKH�VXVWDLQDELOLW\�RI�SURJUDPPHV��,W�ZDV�IRXQG�LQ�

VRPH�LQVWDQFHV�LQ�WKH�VWXG\�WKDW�RQO\�D�IHZ�LQGLYLGXDOV�GULYLQJ�LPSOHPHQWDWLRQ�NQHZ�

DERXW�FULWLFDO�HOHPHQWV�RI�WKH�LQLWLDWLYH��DQG�RWKHU�PHPEHUV�RI�WKH�LQVWLWXWLRQ�ZHUH�QRW�

SULY\�WR�WKDW� LQIRUPDWLRQ��7KLV� LV�GHVSLWH� WKH�LQLWLDWLYH�VHHNLQJ�WR�HIIHFW�RU�H[SOLFLWO\�

SURPRWH�RUJDQLVDWLRQDO�OHYHO�FKDQJH���

7KH�UHVHDUFK�VWURQJO\�VXJJHVWV� WKH�QHHG�IRU� LQFUHDVHG�DWWHQWLRQ�WR�DQG�LQYHVWPHQW� LQ�

SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�DQG�VRXWK�VRXWK�FRRSHUDWLRQ��3XEOLF�KHDOWK�WUDLQLQJ�

XQLYHUVLWLHV�DUH�PDQGDWHG�WR�WDNH�RQ�QXPHURXV�UHVSRQVLELOLWLHV�WR�LPSURYH�WKH�FDSDFLW\�

RI�WKH�KHDOWK�V\VWHP��WUDLQLQJ��UHVHDUFK��FRPPXQLW\�HQJDJHPHQW���DQG�DUH�FRQVLGHUHG�

VWUDWHJLF�DOOLHV�RU�HQWU\�SRLQWV�WR�OHYHUDJH�KHDOWK�V\VWHP�VWUHQJWKHQLQJ��1RWZLWKVWDQGLQJ�

WKLV��LQVWLWXWLRQV�H[SHULHQFH�D�UDQJH�RI�FDSDFLW\�FKDOOHQJHV�WR�IXOILO�WKHLU�PDQGDWH��DV�WKH�

VXSSRUW�LQ�FDSDFLW\�WKH\�UHFHLYH��EH�LW�WHFKQLFDO��KXPDQ�DQG�PDWHULDO�UHVRXUFHV��LV�RIWHQ�

PHDJUH��0RUH� FRQFHUWHG� DWWHQWLRQ� DQG� LQYHVWPHQW� LV� WKXV� FULWLFDO� WR� VWUHQJWKHQ� WKHLU�

DELOLW\�WR�H[HFXWH�WKHLU�PDQGDWHV����

7KH�UHVHDUFK�KDV�VKRZFDVHG� WKH�DSSOLFDWLRQ�RI�VRXWK�VRXWK�FRRSHUDWLRQ�RI�DFDGHPLF�

LQVWLWXWLRQV�VKRZQ�WR�ZRUN�XQGHU�FHUWDLQ�FRQGLWLRQV��7KH�SDUWQHUVKLS� WKH�IRXU�SXEOLF�

KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�KDV�DIIRUGHG�WDUJHW�LQVWLWXWLRQV�ZLWK�RSSRUWXQLWLHV�WR�VKDUH�
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NQRZOHGJH�DQG�H[SHULHQFH�RQ�LVVXHV�UHODWHG�WR�FXUULFXOXP�DQG�PDWHULDOV�GHYHORSPHQW��

3DUWLFLSDQWV�IRXQG�WKH�HQJDJHPHQWV�UHOHYDQW��ZLWK�YDU\LQJ�GHJUHHV�RI�FRQWULEXWLRQ�DQG�

LQWHJUDWLRQ�LQWR�WKHLU�SODQV�RU�SUDFWLFHV�LQ�WKH�UHVSHFWLYH�LQVWLWXWLRQV��'HVSLWH�LWV�KXJH�

SURPLVH�� WKLV� VRXWK�VRXWK� FRRSHUDWLRQ� KDV� \HW� WR� IXOILO� LWV� SRWHQWLDO� ZKLOH� RSHUDWLQJ�

XQGHU�FRQGLWLRQV�RI�UHVRXUFH�FRQVWUDLQW��ZHDNHQHG�LQVWLWXWLRQDO�PHPRU\��DQG�D�ODFN�RI�

FODULW\�RI�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�SDUWQHUVKLSV��

3HUFHSWLRQV�DERXW�SDUWQHUVKLSV��VRXWK�VRXWK�RU�QRUWK�VRXWK�FRRSHUDWLRQ��DUH�DOO�SUDFWLFHV�

LQIXVHG� ZLWK� QRWLRQV� RI� SRZHU�� 7KH� $IULFDQ� FDSDFLW\� GHYHORSPHQW� SDUWQHUVKLS� LV� D�

GHOLEHUDWH� HIIRUW� WR� HPEUDFH� VRXWK�VRXWK� FRRSHUDWLRQ� DV� D�PRUH� YLDEOH� GHYHORSPHQW�

VWUDWHJ\��DQG�LV�OHVV�KLHUDUFKLFDO�DQG�RQH�VLGHG�WKDQ�WKH�QRUWK�VRXWK�DSSURDFK��SDSHU�����

D�SRVLWLRQ�HFKRHG�LQ�WKH�OLWHUDWXUH�DV�ZHOO�ϱʹϴ

([LVWLQJ�SDUWQHUVKLS�DUUDQJHPHQWV�ZLWK�H[WHUQDO� WUDLQLQJ�RU�GHYHORSPHQW�SDUWQHUV�GR�

QRW�RIWHQ�ILW�WKH�QHHG�IRU�VXVWDLQHG�HQJDJHPHQW��OHDUQLQJ�DQG�DGDSWDWLRQ��PDLQO\�GXH�WR�

IXQGLQJ�FRQVWUDLQWV���

,Q�SUDFWLFH��LQ�PDQ\�FDVHV���QRW�RQO\�GR�WKH�H[WHUQDO�SDUWQHUV�PRYH�RXW��
EXW� DOVR� WKH� ORFDO� FRXQWHUSDUWV� PRYH� RQ� WR� RWKHU� ORFDO� SURMHFWV� �DV�
SDUWLFLSDWLRQ�LQ�&'�>FDSDFLW\�GHYHORSPHQW@�SURMHFWV�LV�DQ�LPSRUWDQW�EXGJHW�
FRPSRQHQW�IRU�ERWK�ORFDO�SDUWLFLSDQWV�DQG�WKH�ORFDO�RUJDQL]DWLRQV��ϯϰ

7DUJHW�LQVWLWXWLRQV�DQG�H[WHUQDO�SDUWQHUV�JUDSSOHG�ZLWK�DQG�WULHG�WR�DGGUHVV�WKH�QHHG�IRU�

ORQJHU� RU� VXVWDLQHG� HQJDJHPHQW� LQ� FDSDFLW\� GHYHORSPHQW� E\� UHTXHVWLQJ� RU� PDNLQJ�

SURYLVLRQ� IRU� ORQJHU� HQJDJHPHQW� �����±������ WKDQ�ZDV� LQLWLDOO\� DQWLFLSDWHG� �����±

�������7KLV�DOORZHG�IRU� WKH�FROODERUDWLRQ� WR�PDWXUH�DQG�EHDU� IUXLW� LQ� WKH�FDVH�RI� WKH�

LQVWLWXWLRQ� LQ�0R]DPELTXH��7KLV�PD\�QRW� KDYH� EHHQ� SRVVLEOH� LI� RSHUDWLQJ� XQGHU� WKH�

LQLWLDOO\�WLJKWHU�WLPH�IUDPH��DV�WKH�LQVWLWXWLRQ�ODXQFKHG�WKH�QHZ�FXUULFXOXP�LQ����������

)XQGLQJ�IRU�WKH�SDUWQHUVKLS�HQGHG�EHIRUH�WKH�RWKHU�WZR�LQVWLWXWLRQV�ZHUH�DEOH�WR�IXOO\�

LQWHJUDWH�D�VWDQG�DORQH�QHZ�SURJUDPPH�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW���
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&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�

7KH� VWXG\� DLPV� WR� XQGHUVWDQG� WKH� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKDW�PHGLDWH� WKH�

SURFHVV� DQG� RXWFRPHV� RI� WKH� $IULFDQ� SDUWQHUVKLS� WR� GHYHORS� FDSDFLW\� LQ� KHDOWK�

ZRUNIRUFH�GHYHORSPHQW�DFURVV�GLIIHUHQW�VHWWLQJV���%DVHG�RQ�WKH�DQDO\VLV�RI�WKH�$IULFDQ�

SDUWQHUVKLS�WR�GHYHORS�FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��WKH�UHVHDUFK�DUJXHV�

WKDW�FDSDFLW\�GHYHORSPHQW�LV�D�V\VWHPV�DQG�SROLWLFDO�SURFHVV�HPEHGGHG�LQ�D�FRPSOH[�

VHW� RI� FRQWH[WXDO� DQG� UHODWLRQDO� IDFWRUV� WKDW� OHDG� WR� WKH� GLIIHUHQWLDO� DQG� G\QDPLF�

H[SHULHQFH� RI� SURFHVV� DQG� RXWFRPH� RI� WKH� FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQ�� $Q�

LPSRUWDQW�LPSOLFDWLRQ�KHUH�LV�WKH�VLJQLILFDQFH�RI�XQGHUVWDQGLQJ�WKH�UHOHYDQW�FRQWH[WXDO�

DQG� UHODWLRQDO� IDFWRUV� WR� QDYLJDWH� WKH� FRPSOH[� SURFHVV� DQG� WR� PDNH� QHFHVVDU\�

DGMXVWPHQWV�DOLJQPHQWV� WRZDUGV� DFKLHYLQJ� WKH� GHVLUHG� GHYHORSPHQW� JRDOV�� 7KH�

UHVHDUFK��WKXV��VWURQJO\�VXJJHVWV�HQJDJLQJ�LQ�FRQWH[W�DQG�SRZHU�DQDO\VLV�LQ�WKH�SODQQLQJ�

DQG� LPSOHPHQWDWLRQ� RI� LQWHUYHQWLRQV�� 7KLV� DVVLVWV� LQ� WKH� DSSUHFLDWLRQ� RI� WKH� SRZHU�

UHODWLRQV�LQKHUHQW�LQ�DQG�SHUPHDWLQJ�FDSDFLW\�GHYHORSPHQW�DFURVV�PXOWLSOH�OHYHOV�DQG�

NHHSV� WUDFN� RI� RSSRUWXQLWLHV� DQG� VKLIWV� LQ� UHODWLRQVKLSV� RYHU� WLPH� �H�J�� FKDQJHV� LQ�

SULRULWLHV�� WXUQRYHU� RI� SURJUDPPH� FKDPSLRQV�� RU� WKH� ORVV� RI� DOOLHV� LQ� DVVRFLDWH�

LQVWLWXWLRQV��WKDW�FRXOG�DIIHFW�WKH�SURFHVV�DQG�RXWFRPHV�RI�WKH�LQWHUYHQWLRQ��(YLGHQFH�

IURP� WKH� VWXG\� VWURQJO\� VXJJHVWV� WKH� EHQHILWV� RI�PLQLVWULHV� RI� KHDOWK� DQG� DFDGHPLF�

LQVWLWXWLRQV� ZRUNLQJ� WRJHWKHU� LQ� GHVLJQLQJ� DQG� LPSOHPHQWLQJ� FDSDFLW\� GHYHORSPHQW�

LQLWLDWLYHV��DQG�FRRUGLQDWLQJ�WKHLU�HQJDJHPHQW�ZLWK�H[WHUQDO�WUDLQLQJ�DQG�GHYHORSPHQW�

SDUWQHUV�WR�DFKLHYH�WKH�EHVW�SRVVLEOH�DOLJQPHQWV�EHWZHHQ�YDULRXV�PHGLDWLQJ�IDFWRUV����

)XWXUH�UHVHDUFK�VKRXOG�DOVR�ORRN�LQWR�WKH�UROH�WKDW���PLQLVWULHV�RI�KHDOWK��LQ�(WKLRSLD��

5ZDQGD� DQG�0R]DPELTXH�� KDYH� WR� GHFLGH� ZKHWKHU� D� SURJUDPPH� PHHWV� D� QDWLRQDO�

SULRULW\�� 7KLV� QDWXUDOO\� DOVR� GHSHQGV� RQ� WKH� HQJDJHPHQW� ZLWK� H[WHUQDO� SDUWQHUV��

LQWHUQDWLRQDO�SULRULWLHV�DQG�LQWHUHVWV��)XWXUH�UHVHDUFK�VKRXOG�H[DPLQH�PRUH�FORVHO\�WKH�

JOREDO� RU� ORFDO� RULHQWDWLRQ� RI� H[LVWLQJ� SXEOLF� KHDOWK� WUDLQLQJ� SURJUDPPHV�� DQG� WKH�

SUDFWLFH� RI� SULRULW\� VHWWLQJ� ZLWKLQ� WKH� KHDOWK� PLQLVWULHV� ZLWK� UHVSHFW� WR� FRUH�

FRPSHWHQFLHV�RU� WUDLQLQJ�SURJUDPPHV��)XWXUH� UHVHDUFK�VKRXOG�FRQVLGHU� WKH�SRWHQWLDO�

HIIHFWV� RI� WKH� DFDGHPLF� LQVWLWXWLRQV¶� UHOLDQFH� RQ� WKH� KHDOWK�PLQLVWULHV¶�GLUHFWLRQ� DQG�

JXLGDQFH�ZKHQ�LW�FRPHV�WR�SURJUDPPH�LQWURGXFWLRQ��DQG�KRZ�WKLV�DIIHFWV�WKH�DFDGHPLF�
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LQVWLWXWLRQV¶� DJHQF\� DQG� FRQWULEXWLRQ� WR� GHYHORS� LQQRYDWLYH� LQLWLDWLYHV� WR� UHVSRQG� WR�

ORFDO�FKDOOHQJHV��

7KH�VWXG\�KLJKOLJKWV�WKH�QHHG�IRU�FRQFHUWHG�DWWHQWLRQ�DQG�LQYHVWPHQW�WR�SXEOLF�KHDOWK�

WUDLQLQJ�LQVWLWXWLRQV�WR�DGGUHVV�WKH�UDQJH�RI�FKDOOHQJHV�WKH\�IDFH�WR�IXOILO�WKHLU�PDQGDWH�

�WUDLQLQJ�� UHVHDUFK�� FRPPXQLW\� HQJDJHPHQW��� 7KH� UHVHDUFK� GRFXPHQWV� VXFFHVVIXO�

DSSOLFDWLRQ� RI� VRXWK�VRXWK� FRRSHUDWLRQ�� ZKLFK� KDV� VKRZQ� WR� ZRUN� XQGHU� FHUWDLQ�

FRQGLWLRQV��QDPHO\�RZQHUVKLS��UHFRJQLWLRQ�DQG�VXSSRUW�RI�NH\�ORFDO�LQVWLWXWLRQV�VXFK�DV�

KHDOWK�PLQLVWULHV� DQG� XQLYHUVLWLHV�� VWURQJ� SURJUDPPH� FKDPSLRQV�� DQG� WKH� ORQJ�WHUP�

HQJDJHPHQW� RI� NH\� DFWRUV���2SHUDWLQJ� XQGHU� FRQGLWLRQV� RI� UHVRXUFH� FRQVWUDLQW�� KLJK�

WXUQRYHU�RI�VWDII�DQG�WKH�UHVXOWLQJ�ZHDNHQHG�LQVWLWXWLRQDO�PHPRU\��DQG�ODFN�RI�FODULW\�

RI�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�SDUWQHUVKLSV��WKH�VRXWK�VRXWK�DSSURDFK�SXUVXHG�LQ�WKH�

$IULFDQ�FDSDFLW\�GHYHORSPHQW�SDUWQHUVKLS�KDV�\HW�WR�IXOILO�LWV�SRWHQWLDO�RI�GHYHORSLQJ�D�

UHJLRQDO� KXE� LQ� WKH� ILHOG� RI� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�� � 7KHVH� UHVXOWV� ZDUUDQW�

IXUWKHU�LQYHVWLJDWLRQ�RI�H[SHULHQFHV�DQG�FKDOOHQJHV�IDFLQJ�VRXWK�VRXWK�SDUWQHUVKLSV�RI�

DFDGHPLF�LQVWLWXWLRQV��DQG�H[SORUH�LQQRYDWLYH�ZD\V�RI�VXVWDLQLQJ�VXFK�SDUWQHUVKLSV���
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5()(5(1&(6���

���� 1HXIHOG�9��-RKQVRQ�1��7UDLQLQJ�DQG�GHYHORSPHQW�RI�KHDOWK�/HDGHUV��-RLQW�

/HDUQLQJ�,QLWLDWLYH�ZRUNLQJ�SDSHU������2QWDULR�&DQDGD����������

���� 1\RQL�-��*HGLN�*��+HDOWK�ZRUNIRUFH�JRYHUQDQFH�DQG�OHDGHUVKLS�FDSDFLW\�LQ�WKH�

$IULFDQUHJLRQ��UHYLHZ�RI�KXPDQ�UHVRXUFHV�IRU�KHDOWK��*HQHYD����������

���� :RUOG�+HDOWK�2UJDQL]DWLRQ��:RUNLQJ�WRJHWKHU�IRU�KHDOWK��WKH�:RUOG�+HDOWK�

5HSRUW�������*HQHYD��:+2���������

���� $IULFDQ�8QLRQ��)RXUWK�6HVVLRQ�RI�WKH�$IULFDQ�8QLRQ�&RQIHUHQFH�RI�0LQLVWHUV�

RI�+HDOWK���±���0$<������&$0+���(;3�����D���,9���7KHPHௗ��³8QLYHUVDO�

DFFHVV�WR�TXDOLW\�KHDOWK�VHUYLFHVௗ��LPSURYH�PDWHUQDO��QHRQDWDO�DQG�FKLOG�KHDOWK�´�

�������

���� 81(3��,QWHJUDWLQJ�VRXWK�VRXWK�FRRSHUDWLRQ�LQ�WKH�81(3�3URJUDPPHV�RI�

:RUN��SROLF\�JXLGDQFH��1DLUREL��81(3����������

���� &DVWLOOR�*7��5HVHDUFK�SDUWQHUVKLSV��LVVXHV��OHVVRQV��UHVXOWV�DQG�GUHDPV�IRU�

VXVWDLQDEOH�GHYHORSPHQW/RQGRQ������>&LWHG������2FW���@�$YDLODEOH�IURP��

KWWS���GOF�GOLE�LQGLDQD�HGX�GOF�ELWVWUHDP�KDQGOH������������5HVHDUFK�

SDUWQHUVKLSV�LVVXHV�OHVVRQV�UHVXOWV�DQG�GUHDPV�IRU�VXVWDLQDEOH�

GHYHORSPHQW�SGI"VHTXHQFH ��

���� 81'3��)UDPHZRUN�RI�RSHUDWLRQDO�JXLGHOLQHV�RQ�8QLWHG�1DWLRQV�VXSSRUW�WR�

VRXWK�VRXWK�DQG�WULDQJXODU�FRRSHUDWLRQ��9RO���������1HZ�<RUN��81'3���������

���� &KLSHWD�&��.DXQGD�-0��6RXWK�VRXWK�DQG�WULDQJXODU�FRRSHUDWLRQௗ��LPSOLFDWLRQV�

IRU�VRXWKHUQ�$IULFDQ�&RXQWULHV��$GGLV�$EDED��$IULFDQ�8QLRQ���������

���� +RVRQR�$��6DWR�0��2SHQLQJ�WKH�EODFN�ER[�RI�FDSDFLW\�GHYHORSPHQW�IRU�

GHYHORSPHQW�HIIHFWLYHQHVV��-,&$�5,���������

����� &RXOVRQ�1��*ROGVWRQH�*��1WXOL�$��3LOOD\�,��'HYHORSLQJ�FDSDFLW\�IRU�KHDOWK��D�

SUDFWLFDO�DSSURDFK��-RKDQQHVEXUJ��+HLQHPDQQ���������

����� :K\WH�$��/DQGVFDSH�DQDO\VLV�RI�GRQRU�WUHQGV�LQ�LQWHUQDWLRQDO�GHYHORSPHQW��

KXPDQ�DQG�LQVWLWXWLRQDO�FDSDFLW\�EXLOGLQJ���1HZ�<RUN��5RFNHIHOOHU�)RXQGDWLRQ��

�������

����� 81'3��&DSDFLW\�GHYHORSPHQW��SUDFWLFH�QRWH��1HZ�<RUN���81'3���������

����� 2(&'��7KH�FKDOOHQJH�RI�FDSDFLW\�GHYHORSPHQW��ZRUNLQJ�WRZDUGV�JRRG�SUDFWLFH�

��3DULV�������>&LWHG������)HE���@��$YDLODEOH�IURP��

KWWS���ZZZ�IDR�RUJ�ILOHDGPLQ�WHPSODWHV�FDSDFLW\EXLOGLQJ�SGI�'$&BSDSHUBILQDO
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�SGI�

����� %ULQNHUKRII�':��0RUJDQ�3-��&DSDFLW\�DQG�FDSDFLW\�GHYHORSPHQW��FRSLQJ�ZLWK�

FRPSOH[LW\��3XEOLF�$GP�'HY�����������������

����� 0RUJDQ�3��7KH�LGHD�DQG�SUDFWLFH�RI�V\VWHPV�WKLQNLQJ�DQG�WKHLU�UHOHYDQFH�IRU�

FDSDFLW\�GHYHORSPHQW��0DDVWULFKW��(&'30���������

����� $UDJyQ�$2��$�FDVH�IRU�VXUIDFLQJ�WKHRULHV�RI�FKDQJH�IRU�SXUSRVHIXO�

RUJDQLVDWLRQDO�FDSDFLW\�GHYHORSPHQW��,'6�%XOO���������������±������

����� 3DZVRQ�5��7LOOH\�1��5HDOLVW�HYDOXDWLRQ��/RQGRQ���6DJH�3XEOLFDWLRQV���������

����� 1LOVHQ�3��0DNLQJ�VHQVH�RI�LPSOHPHQWDWLRQ�WKHRULHV��PRGHOV�DQG�IUDPHZRUNV��

,PSOHPHQW�6FL�������������������

����� &KHQ�+7��7KHRU\�GULYHQ�HYDOXDWLRQ��FRQFHSWXDO�IUDPHZRUN��DSSOLFDWLRQ�DQG�

DGYDQFHPHQW��,Q��6WUREO�5��/REHUPHLHU�2��+HLWPH\HU�:��HGLWRUV��(YDOXDWLRQ�

YRQ�3URJUDPPHQ�XQG�3URMHNWHQ�I�U�HLQH�GHPRNUDWLVFKH�.XOWXU�>,QWHUQHW@��

:LHVEDGHQ��6SULQJHU�)DFKPHGLHQ�:LHVEDGHQ�������>FLWHG������1RY���@��S��

��±����$YDLODEOH�IURP��KWWS���ZZZ�VSULQJHUOLQN�FRP�LQGH[���������������

������������

����� &RU\Q�&/6��1RDNHV�/$��:HVWLQH�&'��6FKU|WHU�'&��$�V\VWHPDWLF�UHYLHZ�RI�

WKHRU\�GULYHQ�HYDOXDWLRQ�SUDFWLFH�IURP������WR�������$P�-�(YDO��

�������������±������

����� 0DWKLVRQ�6��5HVHDUFK�PHWKRGV��,Q��6$*(�UHVHDUFK�PHWKRGV��HQF\FORSHGLD�

RIHYDOXDWLRQ�7KRXVDQG�2DNV��&$��6DJH�3XEOLFDWLRQV�������S�����±����

����� 9DQ�%HOOH�6%��0DUFKDO�%��'XERXUJ�'��.HJHOV�*��+RZ�WR�GHYHORS�D�WKHRU\�

GULYHQ�HYDOXDWLRQ�GHVLJQ"�/HVVRQV�OHDUQHG�IURP�DQ�DGROHVFHQW�VH[XDO�DQG�

UHSURGXFWLYH�KHDOWK�SURJUDPPH�LQ�:HVW�$IULFD��%0&�3XEOLF�+HDOWK>,QWHUQHW@��

�����-DQ�>FLWHG������0DU���@�������������

����� +RVRQR�$��+RQGD�6��6DWR�0��2QR�0��,QVLGH�WKH�EODFN�ER[�RI�FDSDFLW\�

GHYHORSPHQW��,Q��.KDUDV�+��-XQJ�:��0DNLQR�.��HGLWRUV��&DWDO\]LQJ�

GHYHORSPHQW��D�QHZ�YLVLRQ�IRU�DLG>,QWHUQHW@��6HRXO��.RUHD�,QWHUQDWLRQ�

&RRSHUDWLRQ�$JHQF\������S�����±�����>&LWHG������0DU��@��$YDLODEOH�IURP��

KWWSV���MLFD�

UL�MLFD�JR�MS�SXEOLFDWLRQ�DVVHWV�&DWDO\]LQJB'HYHORSPHQWB&KDSWHU���SGI�

����� %DEX�6&��6HQJXSWD�'��&DSDFLW\�GHYHORSPHQW�DV�D�UHVHDUFK�GRPDLQௗ��

IUDPHZRUNV���DSSURDFKHV���DQG�$QDO\WLFV��,61$5�'LVFXVVLRQ�3DSHU���

>,QWHUQHW@��:DVKLQJWRQ�'&��������>&LWHG������)HE��@��$YDLODEOH�IURP��
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KWWS���DJHFRQVHDUFK�XPQ�HGX�ELWVWUHDP���������LVQDUGS���SGI�

����� /DQGDX�/%��&RPPXQLWLHV�RI�NQRZOHGJH�RU�W\UDQQLHV�RI�SDUWQHUVKLS��UHIOHFWLRQV�

RQ�QRUWK�VRXWK�UHVHDUFK�QHWZRUNV�DQG�WKH�GXDO�LPSHUDWLYH��-�5HIXJ�6WXG��

��������������±�����

����� 3RSD\�-��5REHUWV�+��6RZGHQ�$��3HWWLFUHZ�0��$UDL�/��5RGJHUV�0��HW�DO��

*XLGDQFH�RQ�WKH�FRQGXFW�RI�QDUUDWLYH�V\QWKHVLV�LQ�V\VWHPDWLF�UHYLHZV��

>,QWHUQHW@��������>&LWHG������0D\���@�S���������$YDLODEOH�IURP��

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�0DUNB5RGJHUV��SXEOLFDWLRQ����������B

*XLGDQFHBRQBWKHBFRQGXFWBRIBQDUUDWLYHBV\QWKHVLVBLQBV\VWHPDWLFBUHYLHZVB$B

SURGXFWBIURPBWKHB(65&B0HWKRGVB3URJUDPPH�OLQNV���H�H����H�I�D������

�����*XLGDQFH�RQ�WKH�FRQGXFW�RI�QDUUDWLYH�V\QWKHVLV�LQ�V\VWHPDWLF�UHYLHZV�

$�SURGXFW�IURP�WKH�(65&�0HWKRGV�3URJUDPPH�SGI��

����� .DVWQHU�0��7ULFFR�$&��6RRELDK�&��/LOOLH�(��3HUULHU�/��+RUVOH\�7��HW�DO��:KDW�LV�

WKH�PRVW�DSSURSULDWH�NQRZOHGJH�V\QWKHVLV�PHWKRG�WR�FRQGXFW�D�UHYLHZ"�

SURWRFRO�IRU�D�VFRSLQJ�UHYLHZ��%0&�0HG�5HV�0HWKRGRO�����������±����

����� ;LDR�<��:DWVRQ�0��*XLGDQFH�RQ�FRQGXFWLQJ�D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��-�

3ODQ�(GXF�5HV��������������;���������$YDLODEOH�IURP��

KWWS���MRXUQDOV�VDJHSXE�FRP�GRL����������������;���������

����� %DXPHLVWHU�5)��/HDU\�05��:ULWLQJ�QDUUDWLYH�OLWHUDWXUH�UHYLHZV��5HY�*HQ�

3V\FKRO���������������������

����� *UDQW�0-��%RRWK�$��$�W\SRORJ\�RI�UHYLHZV��DQ�DQDO\VLV�RI����UHYLHZ�W\SHV�DQG�

DVVRFLDWHG�PHWKRGRORJLHV��+HDOWK�,QIR�/LEU�-����������������������

����� &ROOLQV�-$��)DXVHU�%&-0��%DODQFLQJ�WKH�VWUHQJWKV�RI�V\VWHPDWLF�DQG�QDUUDWLYH�

UHYLHZV����������������������

����� *UHHQ�%1��-RKQVRQ�&'��$GDPV�$��:ULWLQJ�QDUUDWLYH�OLWHUDWXUH�UHYLHZV�IRU�

SHHU�UHYLHZHG�MRXUQDOVௗ��VHFUHWV�RI�WKH�WUDGH��-�&KLURSU�0HG���������������������

����� $GDPV�-��+LOOLHU�%URZQ�)&��0RRUH�+-��/DNH�$$��$UDXMR�6RDUHV�9��:KLWH�0��

HW�DO��6HDUFKLQJ�DQG�V\QWKHVLVLQJ�³JUH\�OLWHUDWXUH´�DQG�³JUH\�LQIRUPDWLRQ´�LQ�

SXEOLF�KHDOWK��&ULWLFDO�UHIOHFWLRQV�RQ�WKUHH�FDVH�VWXGLHV��6\VW�5HY��������������

�����

����� 9DOOHMR�%��:HKQ�8��&DSDFLW\�GHYHORSPHQW�HYDOXDWLRQ��WKH�FKDOOHQJH�RI�WKH�

UHVXOWV�DJHQGD�DQG�PHDVXULQJ�UHWXUQ�RQ�LQYHVWPHQW�LQ�WKH�*OREDO�6RXWK��:RUOG�

'HY�����������±�����

����� $PGH�:.��6DQGHUV�'��/HKPDQQ�8��%XLOGLQJ�FDSDFLW\�WR�GHYHORS�DQ�$IULFDQ�
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WHDFKLQJ�SODWIRUP�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��D�FROODERUDWLYH�LQLWLDWLYH�

RI�XQLYHUVLWLHV�IURP�IRXU�VXE�6DKDUDQ�FRXQWULHV��+XP�5HVRXU�+HDOWK��

������������±����

����� $PGH�:.��6DQGHUV�'��&KLOXQGR�%��5XJLJDQD�(��0DULDP�'+��/HKPDQQ�8��

([SORULQJ�PXOWLSOH�MRE�KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV�LQ�SXEOLF�KHDOWK�WUDLQLQJ�

LQVWLWXWLRQV�IURP�WKUHH�VXE�6DKDUDQ�$IULFD�FRXQWULHVௗ��GULYHUV���LPSDFW���DQG�

UHJXODWLRQ��*ORE�+HDOWK�$FWLRQ��������������

����� /XVWKDXV�&��$GULHQ�0+��3HUVWLQJHU�0��&DSDFLW\�GHYHORSPHQW��GHILQLWLRQV��

LVVXHV�DQG�LPSOLFDWLRQV�IRU�SODQQLQJ��PRQLWRULQJ�DQG�HYDOXDWLRQ��8QLYHUVDOLD�

2FFDV�3DS������������������

����� $QDORXL�)��'DQTXDK�-.��&ULWLFDO�FDSDFLW\�GHYHORSPHQW��&KDP��3DOJUDYH�

0DFPLOODQ��������

����� 2(&'��7KH�&KDOOHQJH�RI�&DSDFLW\�'HYHORSPHQW��:RUNLQJ�WRZDUGV�*RRG�

3UDFWLFH�>,QWHUQHW@��3DULV��2(&'��������$YDLODEOH�IURP��

KWWS���ZZZ�IDR�RUJ�ILOHDGPLQ�WHPSODWHV�FDSDFLW\EXLOGLQJ�SGI�'$&BSDSHUBILQDO

�SGI�

����� /D)RQG�$.��%URZQ�/��0DFLQW\UH�.��0DSSLQJ�FDSDFLW\�LQ�WKH�KHDOWK�VHFWRU��D�

FRQFHSWXDO�IUDPHZRUN��,QW�-�+HDOWK�3ODQQ�0DQDJH���������������������

����� 7D\ORU�3��&ODUNH�3��&DSDFLW\�IRU�D�FKDQJH��GRFXPHQW�EDVHG�RQ�RXWFRPHV�RI�WKH�

³&DSDFLW\�&ROOHFWLYH´�ZRUNVKRS�'XQIRUG�+RXVH�������6HSWHPEHU�������

>,QWHUQHW@��/RQGRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��������>&LWHG������$SU�

��@$YDLODEOH�IURP��

KWWSV���VLWHUHVRXUFHV�ZRUOGEDQN�RUJ�,17&'5&�5HVRXUFHV�&DSDFLW\BIRUBDBFKD

QJH�SGI��

����� +RSH�.5��&DSDFLW\�GHYHORSPHQW�IRU�JRRG�JRYHUQDQFH�LQ�GHYHORSLQJ�FRXQWULHV��

VRPH�OHVVRQV�IURP�WKH�ILHOG��,QW�-�3XEOLF�$GP����������������������

����� 2(&'�'$&��,QYHQWRU\�RI�GRQRU�DSSURDFKHV�WR�FDSDFLW\�GHYHORSPHQW��ZKDW�ZH�

DUH�OHDUQLQJ��3DULV��2(&'�'$&����������

����� :RUOG�%DQN��&DSDFLW\�EXLOGLQJ�LQ�$IULFD��$Q�2('�HYDOXDWLRQ�RI�:RUOG�%DQN�

VXSSRUW��:DVKLQJWRQ�'&��:RUOG�%DQN��������

����� 3RWWHU�&��%URXJK�5��6\VWHPLF�FDSDFLW\�EXLOGLQJ��D�KLHUDUFK\�RI�QHHGV��KHDOWK�

SROLF\�SODQ�������6HS������������������

����� %URZQ�/��/D)RQG�$��0DFLQW\UH�.��0HDVXULQJ�FDSDFLW\�EXLOGLQJ��&KDSHO�+LOO�

1&���&DUROLQD�3RSXODWLRQ�&HQWHU��8QLYHUVLW\�RI�1RUWK�&DUROLQD�DW�&KDSHO�+LOO��
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������

����� %ROJHU�-��&DSDFLW\�GHYHORSPHQW��:K\��ZKDW��DQG�KRZ��&DSDFLW�'HY�2FFDV�6HU��

����������������

����� %DVHU�+��0RUJDQ�3��&DSDFLW\��FKDQJH�DQG�SHUIRUPDQFH��'LVFXVVLRQSDSHU�1R�

��%��0DDVWULFKW��(XURSHDQ�&HQWUH�IRU�'HYHORSPHQW�3ROLF\�0DQDJHPHQW���������

����� $UDJyQ�$2��&DUORV�-��0DFHGR�*��$�µ�6\VWHPLF�WKHRULHV�RI�FKDQJH�¶�$SSURDFK�

IRU�3XUSRVHIXO�&DSDFLW\�'HYHORSPHQW��������������������

����� +LJK�/HYHO�)RUXP��$FFUD�$JHQGD�IRU�$FWLRQ��3DULV��2(&'���������

����� +LJK�/HYHO�)RUXP��3DULV�'HFODUDWLRQ�RQ�$LG�(IIHFWLYHQHVV��3DULV��2(&'��

�������

����� %HQQHWW�6��3DLQD�/��.LP�&��$J\HSRQJ�,��&KXQKDUDV�6��0F,QW\UH�'��HW�DO��:KDW�

PXVW�EH�GRQH�WR�HQKDQFH�FDSDFLW\�IRU�+HDOWK�6\VWHPV�5HVHDUFK"��������

����� .DSODQ�$��)HDWXUHV�RI�RUJDQLVDWLRQDO�OLIH��,Q��7KH�GHYHORSPHQW�RI�FDSDFLW\�

>,QWHUQHW@��*HQHYD��8QLWHG�1DWLRQV��������$YDLODEOH�IURP��KWWSV���ZZZ�XQ�

QJOV�RUJ�RUI�GRFXPHQWV�SXEOLFDWLRQV�HQ�GHYHORS�GRVVLHU�GG����GF�IHDWXUHV�KWP�

����� )RZOHU�$��8EHOV�-��0XOWLSOH�GPHQVLRQV��7KH�PXOWL�IDFHWHG�QDWXUH�RI�FDSDFLW\��

WZR�MHDGLQJ�PRGHOV��LQ�FDSDFLW\�GHYHORSPHQW�LQ�SUDFWLFH��,Q��8EHOV�-��$FTXD\H�

%DGGRR�1�$��)RZOHU�$��HGLWRUV��&DSDFLW\�GHYHORSPHQW�LQ�SUDFWLFH��/RQGRQ��

(DUWKVFDQ���������

����� :RUOG�%DQN��8VLQJ�WUDLQLQJ�WR�EXLOG�FDSDFLW\�IRU�GHYHORSPHQW��HYDOXDWLRQ�RI�

WKH�:RUOG�%DQN¶V�SURMHFW�EDVHG�DQG�:%,�WUDLQLQJ�>,QWHUQHW@��������[[LY�����S��

$YDLODEOH�IURP��

KWWS���VLWHUHVRXUFHV�ZRUOGEDQN�RUJ�(;775$%8,&$3'(9�5HVRXUFHV�IXOOBGRF�

SGI�&1���86,����>&LWHG������1RY���@��

����� 0ZLWD�1��1\DJHUR�-��2¶1HLO�0��(OTXUD�/��&RPSHWHQF\�JDSV�LQ�KXPDQ�UHVRXUFH�

PDQDJHPHQW�LQ�WKH�KHDOWK�VHFWRU�DQ�H[SORUDWRU\�VWXG\�RI�(WKLRSLD��.HQ\D��

7DQ]DQLD��DQG�8JDQGD�>,QWHUQHW@��0DVVDFKXVHWWV��������$YDLODEOH�IURP��

KWWS���ZZZ�DPUHI�RUJ�VLOR�ILOHV�FRPSHWHQF\�JDSV�LQ�KXPDQ�UHVRXUFH�

PDQDJHPHQW�LQ�WKH�KHDOWK�VHFWRU�SGI�>&LWHG������2FW��@��

����� 6KHLNK�.��*LOVRQ�/��$J\HSRQJ�,$��+DQVRQ�.��6VHQJRRED�)��%HQQHWW�6��

%XLOGLQJ�WKH�ILHOG�RI�KHDOWK�SROLF\�DQG�V\VWHPV�UHVHDUFK��DQ�DJHQGD�IRU�DFWLRQ��

3/R6�0HG�������$XJ������H���������

����� $GDP�7��+VX�-��'H�6DYLJQ\�'��/DYLV�-1��5¡WWLQJHQ�-�$��%HQQHWW�6��(YDOXDWLQJ�

KHDOWK�V\VWHPV�VWUHQJWKHQLQJ�LQWHUYHQWLRQV�LQ�ORZ�LQFRPH�DQG�PLGGOH�LQFRPH�
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FRXQWULHV��DUH�ZH�DVNLQJ�WKH�ULJKW�TXHVWLRQV"�+HDOWK�3ROLF\�3ODQ�������2FW����

6XSSO���LY��������

����� YDQ�2OPHQ�-��0DUFKDO�%��9DQ�'DPPH�:��.HJHOV�*��+LOO�36��+HDOWK�V\VWHPV�

IUDPHZRUNV�LQ�WKHLU�SROLWLFDO�FRQWH[W��IUDPLQJ�GLYHUJHQW�DJHQGDV��%0&�3XEOLF�

+HDOWK�������-DQ����������

����� $GDP�7��'H�6DYLJQ\�'��6\VWHPV�WKLQNLQJ�IRU�VWUHQJWKHQLQJ�KHDOWK�V\VWHPV�LQ�

/0,&Vௗ��QHHG�IRU�D�SDUDGLJP�VKLIW�����������±���

����� +DIQHU�7��6KLIIPDQ�-��7KH�HPHUJHQFH�RI�JOREDO�DWWHQWLRQ�WR�KHDOWK�V\VWHPV�

VWUHQJWKHQLQJ��+HDOWK�3ROLF\�3ODQ���������������±�����

����� :RUOG�+HDOWK�2UJDQL]DWLRQ�DQG�$OOLDQFH�IRU�+HDOWK�3ROLF\�DQG�6\VWHPV�

5HVHDUFK��:RUOG�UHSRUW�RQ�KHDOWK�SROLF\�DQG�V\VWHPV�UHVHDUFK�>,QWHUQHW@��

+HDOWK�3ROLF\�DQG�6\VWHPV�5HVHDUFK��������$YDLODEOH�IURP��

KWWS���DSSV�ZKR�LQW�LULV�ELWVWUHDP������������������������������

HQJ�SGI"XD ��>&LWHG������)HE���@��

����� *LOVRQ�/��(YHU\GD\�SROLWLFV�DQG�WKH�OHDGHUVKLS�RI�+HDOWK�3ROLF\�

,PSOHPHQWDWLRQ��+HDO�6\VW�5HIRUP���������������������

����� 6ULUDP�9��7RSS�60��6FKDDI�0��0LVKUD�$��)ORUHV�:��5DMDVXORFKDQD�65��HW�DO��

���EHVW�UHVRXUFHV�RQ�SRZHU�LQ�KHDOWK�SROLF\�DQG�V\VWHPV�LQ�ORZ��DQG�PLGGOH�

LQFRPH�FRXQWULHV��+HDOWK�3ROLF\�3ODQ����������������������

����� *DYHQWD�-��)LQGLQJ�VSDFHV�IRU�FKDQJH��D�SRZHU�DQDO\VLV��,'6�%XOO��

��������������������

����� 9HQHNODVHQ�/��0LOOHU�9��3RZHU�DQG�HPSRZHUPHQW��3/$�1RWHV������������������

����� 9HQH.ODVHQ�/��0LOOHU�9��$�QHZ�ZHDYH�RI�SRZHU��SHRSOH�	�SROLWLFV��WKH�DFWLRQ�

JXLGH�IRU�DGYRFDF\�DQG�FLWL]HQ�SDUWLFLSDWLRQ��(GXFDWLRQ��2NODKRPD��:RUOG�

1HLJKERUV���������

����� *DYHQWD�-��5HIOHFWLRQV�RQ�WKH�8VHV�RI�WKH�µ3RZHU�&XEH¶�$SSURDFK�IRU�

$QDO\]LQJ�WKH�6SDFHV��3ODFHV�DQG�'\QDPLFV�RI�&LYLO�6RFLHW\�3DUWLFLSDWLRQ�DQG�

(QJDJHPHQW�>,QWHUQHW@��9RO�����&)3�HYDOXDWLRQ�VHULHV��������������6XVVH[��

,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��������$YDLODEOH�IURP��ZZZ�PIS�EUHHG�QO�

����� *UHHQKDOJK�7��%DWH�3��.\ULDNLGRX�2��0DFIDUODQH�)��5REHUW�*��'LIIXVLRQ�RI�

LQQRYDWLRQV�LQ�VHUYLFH�RUJDQL]DWLRQV��V\VWHPDWLF�UHYLHZ�DQG�UHFRPPHQGDWLRQV��

0LOEDQN�4���������������������

����� %R\GHOO�/5��3DUWQHUVKLSVௗ��$OLWHUDWXUH�UHYLHZ�>,QWHUQHW@��5HYLHZ��/LWHUDWXUH�

$QG�$UWV�2I�7KH�$PHULFDV��'XEOLQ��������$YDLODEOH�IURP��
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KWWS���ZZZ�SXEOLFKHDOWK�LH�ILOHV�ILOH�,3+OLWHUDWXUH�SGI�

����� -RKQVWRQ�6��6WHLQPDQ�/��%UDGIRUG�9��:DONLQVKDZ�/��-RKQVRQ�'��$Q�DQDO\VLV�

RI�WKH�DGRSWLRQ�DQG�LPSOHPHQWDWLRQ�RI�EUHDVWIHHGLQJ�SROLFLHV�LQ�:DVKLQJWRQ�

6WDWH�FOLQLFV��-�&RPPXQLW\�0HG�+HDOWK�(GXF�����������������

����� &DLOKRO�-��*LOVRQ�/��/HKPDQQ�8��$�GHFDGH�RI�DLG�FRRUGLQDWLRQ�LQ�SRVW�FRQIOLFW�

%XUXQGL¶V�KHDOWK�VHFWRU��*OREDO�+HDOWK��������������±�����

����� 0DWWHVVLFK�3��0RQVH\�%��&ROODERUDWLRQ��ZKDW�PDNHV�LW�ZRUN��D�UHYLHZ�RI�

UHVHDUFK�OLWHUDWXUH�RQIDFWRUV�LQIOXHQFLQJ�VXFFHVVIXO�FROODERUDWLRQ�>,QWHUQHW@���QG

HG��0LQQHVRWD��$PKHUVW�+��:LOGHU�)RXQGDWLRQ�����������S��$YDLODEOH�IURP��

KWWS���HULF�HG�JRY�"LG ('�������

����� :LOGULGJH�9��&KLOGV�6��&DZWKUD�/��0DGJH�%��+RZ�WR�FUHDWH�VXFFHVVIXO�

SDUWQHUVKLSV�D�UHYLHZ�RI�WKH�OLWHUDWXUH��+HDOWK�,QIR�/LEU�-����������6XSSO�����

����

����� 2(&'�7766&��8QORFNLQJ�WKH�SRWHQWLDO�RI�VRXWK�VRXWK�FRRSHUDWLRQ��SROLF\�

UHFRPPHQGDWLRQV�IURP�WKH�7DVN�7HDP�RQ�6RXWK�6RXWK�&RRSHUDWLRQ�>,QWHUQHW@��

������$YDLODEOH�IURP��KWWS���ZZZ�RHFG�RUJ�GDF�HIIHFWLYHQHVV�77�66&�3ROLF\�

5HFRPPHQGDWLRQV�SGI�

����� 3DUWQHUV�LQ�3RSXODWLRQ�DQG�'HYHORSPHQW��6RXWK�6RXWK�&RRSHUDWLRQ��$�SDWKZD\�

IRU�GHYHORSPHQW�>,QWHUQHW@��������$YDLODEOH�IURP��KWWS���ZZZ�SDUWQHUV�

SRSGHY�RUJ�UHSSXE�USWSXEBSXEOLFDWLRQV�DVS�

����� 2QL�7��<XGNLQ�-6��)RQQ�6��$GRQJR�3��.DVHMH�0��$MXZRQ�$��HW�DO��*OREDO�

SXEOLF�KHDOWK�VWDUWV�DW�KRPH��XSVWUHDP�DSSURDFKHV�WR�JOREDO�KHDOWK�WUDLQLQJ��

/DQFHW�*ORE�+HDO������������H���±����

����� :DWVRQ�'��0HDVXULQJ�FSDFLW\�GHYHORSPHQW�FRPELQLQJ�WKH�µEHVW�RI�WZR�ZRUOGV¶�

LQ�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�FDSDFLW\�GHYHORSPHQW��,Q��8EHOV�-��$FTXD\H�

%DGGRR�1�$��)RZOHU�$��HGLWRUV��&DSDFLW\�GHYHORSPHQW�LQ�SUDFWLFH�>,QWHUQHW@��

/RQGRQ��(DUWKVFDQ��������S�����±����$YDLODEOH�IURP��

KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GRL ���������������	UHS UHS�

	W\SH SGI�

����� :DOWHUV�+��&DSDFLW\�GHYHORSPHQW���LQVWLWXWLRQDO�FKDQJH�DQGWKHRU\�RI�FKDQJHௗ��

:KDW�GR�ZH�PHDQ�DQG�ZKHUH�DUH�WKH�OLQNDJHV�$�&RQFHSWXDO�EDFNJURXQG�SDSHU��

������1RYHPEHU���������

����� $GDP�7��+VX�-��'H6DYLJQ\�'��/DYLV�-1��5¡WWLQJHQ�-�$��%HQQHWW�6��(YDOXDWLQJ�

KHDOWK�V\VWHPV�VWUHQJWKHQLQJ�LQWHUYHQWLRQV�LQ�ORZ�LQFRPH�DQG�PLGGOH�LQFRPH�

http://etd.uwc.ac.za/ 
 



���

FRXQWULHV��DUH�ZH�DVNLQJ�WKH�ULJKW�TXHVWLRQV"�+HDOWK�3ROLF\�3ODQ�����������

6XSSO���LY������

����� $WXQ�5��+HDOWK�V\VWHPV��V\VWHPV�WKLQNLQJ�DQG�LQQRYDWLRQ��+HDOWK�3ROLF\�3ODQ��

�����������LY�������

����� *LOVRQ�/��+DQVRQ�.��6KHLNK�.��$J\HSRQJ�,$��6VHQJRRED�)��%HQQHWW�6��

%XLOGLQJ�WKH�ILHOG�RI�KHDOWK�SROLF\�DQG�V\VWHPV�UHVHDUFK��VRFLDO�VFLHQFH�PDWWHUV��

3/R6�0HG������������H����������

����� 'H�6DYLJQ\�'��$GDP�7��6\VWHPV�WKLQNLQJ�IRU�KHDOWK�V\VWHPV�VWUHQJWKHQLQJ��

*HQHYD��$OOLDQFH�IRU�+HDOWK�3ROLF\�DQG�6\VWHPV�5HVHDUFK��:RUOG�+HDOWK�

2UJDQL]DWLRQ����������

����� 3OVHN�3(��*UHHQKDOJK�7��&RPSOH[LW\�VFLHQFH��7KH�FKDOOHQJH�RI�FRPSOH[LW\�LQ�

KHDOWK�FDUH��%0-�%U�0HG�-�������������������

����� %ODJHVFX�0��<RXQJ�-��&DSDFLW\�GHYHORSPHQW�IRU�SROLF\�DGYRFDF\��FXUUHQW�

WKLQNLQJ�DQG�DSSURDFKHV�DPRQJ�DJHQFLHV�VXSSRUWLQJ�FLYLO�VRFLHW\�RUJDQLVDWLRQV�

>,QWHUQHW@��2',�:RUNLQJ�3DSHU��/RQGRQ��������5HSRUW�1R��������$YDLODEOH�

IURP��KWWSV���ZZZ�RGL�RUJ�VLWHV�RGL�RUJ�XN�ILOHV�RGL�DVVHWV�SXEOLFDWLRQV�

RSLQLRQ�ILOHV�����SGI�

����� 9HUPDDN�+��8VLQJ�FDXVDO�ORRS�GLDJUDPVWR�GHDO�ZLWK�FRPSOH[�LVVXHV��0DVWHULQJ�

DQ�LQVWUXPHQW�IRU�V\VWHPLF�DQG�LQWHUDFWLYH�FKDQJH��,Q��-DPLHVRQ�':��%DUQHWW�

5&��%XRQR�$)��HGLWRUV��&RQVXOWDWLRQ�IRU�RUJDQL]DWLRQDO�FKDQJH�UHYLVLWHG��

UHVHDUFK�LQ�PQDJHPHQW�FRQVXOWLQJ����UG�HG��&KDUORWWH��1&��,QIRUPDWLRQ�$JH�

3XEOLVKLQJ��������S�����������

����� 3DWWRQ�04��'HYHORSPHQWDO�(YDOXDWLRQ��$SSO\LQJ�&RPSOH[LW\�&RQFHSWV�WR�

(QKDQFH�,QQRYDWLRQ�DQG�8VH��1HZ�<RUN��*XLOIRUG�3UHVV���������

����� %HJXQ�-:��=LPPHUPDQ�%��'RROH\�.��+HDOWK�&DUH�2UJDQL]DWLRQV�DV�&RPSOH[�

$GDSWLYH�6\VWHPV��,Q��0LFN�60��:\WWHQEDFK�0��HGLWRUV��$GYDQFHV�LQ�+HDOWK�

&DUH�2UJDQL]DWLRQ�7KHRU\�>,QWHUQHW@��-RVVH\�%DVV��������S�����±����$YDLODEOH�

IURP��KWWS���ZZZ�FKDQJH�DELOLW\�FD�&RPSOH[B$GDSWLYH�SGI�

����� =LPPHUPDQ�%��/LQGEHUJ�&��3OVHN�3��$�&RPSOH[LW\�6FLHQFH�3ULPHU��:KDW�LV�

&RPSOH[LW\�6FLHQFH�DQG�:K\�6KRXOG�,�/HDUQ�$ERXW�,W"�1$3&5*�5HVRXUFHV��

������S���±������

����� 5RJHUV�3-��8VLQJ�3URJUDPPH�7KHRU\�WR�(YDOXDWH�&RPSOLFDWHG�DQG�&RPSOH[�

$VSHFWV�RI�,QWHUYHQWLRQV��(YDOXDWLRQ���������������±�����

����� 0HUULDP�6%��4XDOLWDWLYH�UHVHDUFK��$�JXLGH�WR�GHVLJQ�DQG�LPSOHPHQWDWLRQ��
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5HYLVHG�DQG�H[SDQGHG�IURP�TXDOLWDWLYH�UHVHDUFK�DQG�FDVH�VWXG\�DSSOLFDWLRQV�LQ�

HGXFDWLRQ��6DQ�)UDQVFLVFR��-RVVH\�%DVV������������S���

����� &URWW\�0-��7KH�)RXQGDWLRQV�RI�6RFLDO�5HVHDUFK��0HDQLQJ�DQG�3HUVSHFWLYH�LQ�

WKH�5HVHDUFK�3URFHVV��/RQGRQ��6DJH�3XEOLFDWLRQV����������

����� &UHVZHOO�-:��5HVHDUFK�GHVLJQ��4XDOLWDWLYH��4XDQWLWDWLYH�DQG�0L[HG�0HWKRGV�

$SSURDFKHV��7KLUG��/RQGRQ��6DJH�3XEOLFDWLRQV����������

����� 3DWWRQ�04��4XDOLWDWLYH�5HVHDUFK�	�(YDOXDWLRQ�0HWKRGV���UG�(GLWLR��/RQGRQ��

6DJH�3XEOLFDWLRQV��������

����� &DUWHU�60��/LWWOH�0��-XVWLI\LQJ�.QRZOHGJH��-XVWLI\LQJ�0HWKRG��7DNLQJ�$FWLRQௗ��

(SLVWHPRORJLHV���0HWKRGRORJLHV���DQG�0HWKRGV�LQ�4XDOLWDWLYH�5HVHDUFK��4XDO�

+HDOWK�5HV������������������±�����

����� %HQEDVDW�,��*ROGVWHLQ�'.��0HDG�0��7KH�&DVH�5HVHDUFK�6WUDWHJ\�LQ�6WXGLHV�RI�

,QIRUPDWLRQ�6\VWHPV����������������±�����

����� .RKQ�/7��0HWKRGV�LQ�&DVH�6WXG\�$QDO\VLV�>,QWHUQHW@��������5HSRUW�1R������

$YDLODEOH�IURP��

KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ��DHF����E���DD�����HH�����I�F����HF�H��

���SGI�

����� (LVHQKDUGW�0��(LVHQKDUGW�.0��%XLOGLQJ�7KHRULHV�IURP�&DVH�6WXG\�5HVHDUFK��

+XEHUPDQ�$0��0LOHV�0%��HGLWRUV��$FDG�0DQDJ�5HY����������������±�����

������ <LQ�5.��7KH�&DVH�6WXG\�DV�D�6HULRXV�5HVHDUFK�6WUDWHJ\��6FL�&RPPXQ��

������������±�������

������ &URZH�6��&UHVVZHOO�.��5REHUWVRQ�$��+XE\�*��$YHU\�$��6KHLNK�$��7KH�FDVH�

VWXG\�DSSURDFK��%0&�0HG�5HV�0HWKRGRO�����������������

������ 0LOHV�0%��+XEHUPDQ�$0��4XDOLWDWLYH�'DWD�$QDO\VLV�$Q�([SDQGHG�

6RXUFHERRN��/RQGRQ��6DJH�3XEOLFDWLRQV���������

������ 0RKG�1RRU�.%��&DVH�6WXG\ௗ��$�6WUDWHJLF�5HVHDUFK�0HWKRGRORJ\��$P�-�$SSO�

6FL�����������������±�����

������ &UHVZHOO�-:��+DQVRQ�:(��&ODUN�3ODQR�9/��0RUDOHV�$��4XDOLWDWLYH�5HVHDUFK�

'HVLJQV��6HOHFWLRQ�DQG�,PSOHPHQWDWLRQ��&RXQV�3V\FKRO�������0DU�

�����������±�����

������ 7D\ORU�&��:LONLH�0��%DVHU�-��'RLQJ�$FWLRQ�5HVHDUFK��$�*XLGH�IRU�6FKRRO�

6XSSRUW�6WDII�>,QWHUQHW@��/RQGRQ��3DXO�&KDSPDQ�3XELVKLQJ��������$YDLODEOH�

IURP��

KWWSV���ERRNV�JRRJOH�FR�]D�ERRNV"LG �6�R.%,S39R&	SJ 35�	OSJ 35�	GT
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 WD\ORU�D�JXLGH�IRU�VFKRRO�VXSSRUW	VRXUFH EO	RWV 8Y�3D�E7)[	VLJ 3�D

N%�HF�$UQ:W(N$�(3I5XL)Q,	KO HQ	VD ;	YHG �DK8.(ZMZ�T+3[D+7$

K;RV)4.+5T5$'F4�$(,3M$)�Y RQHSDJH	T WD\ORU�D�JXLGH�IRU�VFKRRO�VX�

������ 6WDNH�5(��0XOWLSOH�&DVH�6WXG\�$QDO\VLV��1HZ�<RUN��7KH�*XLOIRUG�3UHVV���������

������ <LQ�5.��9DOLGLW\�DQG�JHQHUDOL]DWLRQ�LQ�IXWXUH�FDVH�VWXG\�HYDOXDWLRQV��

(YDOXDWLRQ�������-XO����������±�����

������ <LQ�5��&DVH�VWXG\�UHVHDUFK��GHVLJQ�DQG�PHWKRGV��&DOLIRUQLD��6$*(�

3XEOLFDWLRQV�/WG���������

������ 0DUVKDOO�01��6DPSOLQJ�IRU�TXDOLWDWLYH�UHVHDUFK����������������±����

������ 81'3��*OREDO�+XPDQ�'HYHORSPHQW�,QGLFDWRUV�>,QWHUQHW@�������>FLWHG������

1RY��@��$YDLODEOH�IURP��KWWS���KGU�XQGS�RUJ�HQ�FRXQWULHV�

������ $J\HSRQJ�,$��6HZDQNDPER�1��%LQDJZDKR�$��&ROO�VHFN�$0��&RUUDK�7��(]HK�

$��HW�DO��7KH�/DQFHW�&RPPLVVLRQV�7KH�SDWK�WR�ORQJHU�DQG�KHDOWKLHU�OLYHV�IRU�DOO�

$IULFDQV�E\�����ௗ��WKH�/DQFHW�&RPPLVVLRQ�RQ�WKH�IXWXUH�RI�KHDOWK�LQ�VXE�

6DKDUDQ�$IULFD��/DQFHW������������������

������ .LWDZ�<��0HFKH�+��7HND�*�(��7KH�(YROXWLRQ�RI�KXPDQ�UHVRXUFHV�IRU�KHDOWK�LQ�

(WKLRSLD�������������$GGLV�$EDED��(WKLRSLDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ����������

������ $IULFD�+HDOWK�:RUNIRUFH�2EVHUYDWRU\��+XPDQ�5HVRXUFHV�IRU�+HDOWK�&RXQWU\�

3URILOH��5ZDQGD�>,QWHUQHW@��������$YDLODEOH�IURP��

KWWS���IDFXOW\�PX�HGX�VD�SXEOLF�XSORDGV����������������KXPDQ�

UHVRXUFH���SGI�

������ $IULFD�+HDOWK�:RUNIRUFH�2EVHUYDWRU\��+XPDQ�5HVRXUFHV�IRU�+HDOWK�&RXQWU\�

3URILOH��(WKLRSLD����������

������ :+2�5HJLRQDO�2IILFH�IRU�$IULFD��+HDOWK�:RUNIRUFH���0R]DPELTXH�>,QWHUQHW@��

�����>FLWHG������1RY���@��S���±���$YDLODEOH�IURP��

KWWS���ZZZ�DIUR�ZKR�LQW�HQ�PR]DPELTXH�FRXQWU\�SURJUDPPHV�KHDOWK�
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Abstract

Introduction: Health systems in many low-income countries remain fragile, and the record of human resource
planning and management in Ministries of Health very uneven. Public health training institutions face the dual
challenge of building human resources capacity in ministries and health services while alleviating and improving their
own capacity constraints. This paper reports on an initiative aimed at addressing this dual challenge through the
development and implementation of a joint Masters in Public Health (MPH) programme with a focus on health workforce
development by four academic institutions from East and Southern Africa and the building of a joint teaching platform.

Methods: Data were obtained through interviews and group discussions with stakeholders, direct and participant
observations, and reviews of publications and project documents. Data were analysed using thematic analysis.

Case description: The institutions developed and collaboratively implemented a ‘Masters Degree programme with a
focus on health workforce development’. It was geared towards strengthening the leadership capacity of Health
ministries to develop expertise in health human resources (HRH) planning and management, and simultaneously build
capacity of faculty in curriculum development and innovative educational practices to teach health workforce
development. The initiative was configured to facilitate sharing of experience and resources.

Discussion: The implementation of this initiative has been complex, straddling multiple and changing contexts, actors and
agendas. Some of these are common to postgraduate programmes with working learners, while others are unique to this
particular partnership, such as weak institutional capacity to champion and embed new programmes and approaches to teaching.

Conclusions: The partnership, despite significant inherent challenges, has potential for providing real opportunities for
building the field and community of practice, and strengthening the staff and organizational capacity of participant
institutions. Key learning points of the paper are:

! the need for long-term strategies and engagement;
! the need for more investment and attention to developing the capacity of academic institutions;
! the need to invest specifically in educational/teaching expertise for innovative approaches to teaching and capacity

development more broadly; and
! the importance of increasing access and support for students who are working adults in public health institutions

throughout Africa.
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Background
The central place of human resources for health (HRH) in
providing universal and equitable health care coverage has
been acknowledged. It is uncontested that no progress will
be possible without strong health systems, and that strong
health systems require adequate, well-distributed, appro-
priately trained, motivated and well supported and man-
aged human resources (HR) [1-3]. Yet health systems in
many low-income countries remain fragile, the human
resource situations precarious, and the record of human
resource planning and management of resources and cap-
acity in Ministries of Health very uneven at best.
Causes of the continuing crisis include multiple context-

ual factors: a growing, and increasingly complex, disease
burden; high levels of brain drain; demotivating working
environments; rapid population growth; economic depri-
vation; poor health infrastructure; and civil and political
unrest [3-7].
These factors are accompanied by a lack of multi-

faceted and comprehensive HR strategies in countries.
While the focus on HR leadership in the early 2000s has
led to the development of national plans and policies for
HRH in many countries, there has been a poor record of
implementing these [3,8,9]. According to a study in 2009,
78% of the 57 countries, which are experiencing acute
shortages of HRH, had HR policies and plans, and only a
little over half (55%) of these countries had put these
guidelines into practice [8].
Underlying HRH shortages and weak leadership cap-

acity for HRH is another crisis: the poor capacity of most
academic institutions in Africa. The 2005 Commission for
Africa Report emphasized the dire state of African univer-
sities [10], many of which are ill equipped to train the next
generation of health workers and leaders required in these
countries.
Public health training is no exception: Ijsselmuiden et al.

have reported [11] the dramatic inadequacy of graduate
public health training in Africa. At the time of their re-
port, in 2007, 29 countries had no advanced public health
training programme locally, and 11 countries had only
one programme/institution. Furthermore, in 2005, there
were only 854 public health academics on the continent,
only 493 of whom were full-time staff. Juxtaposing this
with the capacity of countries in the North highlights a
massive disparity: the author of Afrihealth quotes a col-
league who stated that “the total academic public health
workforce in Africa could fit into the department of
epidemiology at Johns Hopkins” [11].
A brain drain of academic staff into well-paying non-

governmental organizations (NGOs) and ‘moonlighting’
through extensive consultancy work further aggravate
the situation, taking time away from academic work and
resulting in competing priorities and interests and misuse
of resources [12-15].

Hence, public health training institutions face the dual
challenge of mitigating the HR capacity deficits of their
country while simultaneously battling the limits and con-
tinuing depletion of their own capacity [16].
In this paper, we report on one initiative aimed at

addressing this dual capacity challenge through the devel-
opment and implementation of a joint MPH programme
with a focus on health workforce development. Four aca-
demic institutions from East and Southern Africa have
begun to pool and collectively strengthen resources and
build a joint teaching platform.
While capacity development is a long term and com-

plex endeavour, some early lessons are worth sharing. In
this case study we report on the history and rationale of
the project and discuss achievements and challenges of
building institutional and individual capacity to develop
and deliver new forms of training for health workforce
development.

Methods
This paper presents data obtained through interviews
and group discussions with the 18 trainees enrolled in
the Masters in Public Health (MPH) programme at the
University of the Western Cape as well as representa-
tives of partner institutions. The paper draws on data
from bi-annual anonymous surveys with students when
they attended classes in Cape Town, focusing on their
experience and perceptions of the training, academic
support, and challenges encountered. The paper also draws
on information from direct and participant observations of
project meetings as well as reviews of publications and pro-
ject documents, including evaluations, project proposals,
agreements, progress reports, memos, minutes, and inter-
nal records. Questions guiding data collection were con-
structed by the project team as part of an on-going
monitoring and evaluation activity and a doctoral research
project, which are integral to the overall programme. Data
obtained from the multiple sources were analysed using
thematic analysis.
Ethical clearance to undertake the study was secured

from the University of the Western Cape.

Case description
The consortium’s origin and configuration
In 2008, the World Health Organization (WHO) initi-
ated and funded a consortium of academic institu-
tions from four countries in East and Southern Africa
to implement a co-operative intervention “to develop
a sustainable masters-level educational programme with a
focus on Health Workforce Development” [17]. It consid-
ered this part of the broader effort to “contribute directly to
the rapid response that is required in order to address the
critical [health workforce] situation”, and “generate leaders
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who will spearhead the production and management of the
health workforce for years to come” in sub-Saharan Africa.
Departing from conventional North–South cooperation,

and drawing inspiration from Latin American and particu-
larly Brazilian initiatives to strengthen public health and
HRH capacity [18-20], the consortium is intentionally all-
African, expressing the desire that institutions in the
South should engage “in collaborative learning models to
share innovative, adaptable and cost-efficient solutions to
address their development challenges” [21]. It came about
as a result of past institutional and faculty collaboration
and the requirement for the educational programme to be
delivered in English, French and Portuguese. The consor-
tium, therefore, includes institutions from Anglophone,
Lusophone, and Francophone Africa, namely:

! School of Public Health, University of the
Western Cape (UWC), South Africa

! School of Public Health, Addis Ababa University
(AAU), Ethiopia

! Department of Community Health, University of
Eduardo Mondlane (UEM), Mozambique

! School of Public Health, National University of
Rwanda (NUR).

All partner institutions have long histories in public
health research and training in their respective countries
(see Table 1). Despite their longevity and the signifi-
cant contributions they are making to tackling health
problems in their countries, they all have a very small
staff complement that focuses on health systems de-
velopment and HRH, in common with most academic
institutions in Africa [22,23]. Furthermore, they all display
the fragility of academic institutions discussed in the
introduction, e.g. difficulties in attracting and retaining
young academics.
The consortium developed and implemented a ‘Masters

Degree programme with a focus on health workforce
development’ geared towards meeting the following two
interrelated specific objectives:

! To strengthen the leadership capacity of Health
ministries to develop expertise in HRH planning
and management.

! To strengthen faculty capacity to teach about
health workforce development through sharing
and developing teaching resources, collaborative
teaching and supervision, and developing an
African platform for teaching policy, planning and
the development of human resources for health.

The initiative was configured to facilitate sharing of
experience and resources, and recognized the relative
strength and assets of partner institutions in the area of
HRH specifically and public health education in general.
It built on the experience and practices of the School of
Public Health (SoPH) at the University of the Western
Cape, which has a long history of postgraduate training
and distance learning on the continent [24,25] and has
been serving as a WHO Collaborating Centre for Training
and Research on Human Resources for Health since the
early 2000s. The development of the new MPH programme
was, thus, directly rooted in the development of postgra-
duate education at the school over the past two decades.
The roles of the four partner institutions are detailed in
Figure 1.

Building on existing foundations
UWC started offering an MPH in 1994 as a structured
part-time programme, and since 2000 as a distance learn-
ing programme, in response to the growing demand and
public health challenges as identified by Ijsselmuident
et al. [11]. From the start it was oriented towards meeting
the needs of health professionals working in a context of
growing decentralization and an increased focus on a pri-
mary health care (PHC) approach [24] - consistent with
many African countries where the role of managing and
coordinating the health system has continuously devolved
from national and regional levels to the districts.
But “with long histories of centralized governance and

underdevelopment of formal local governing” [26], capacity

Table 1 MPH focusing on health workforce development – profile of partner institutions
Collaborating institution Year established Mode of postgraduate

teaching
Language Permanent

staff complement
No of MPH, PhD
students 2012

School of Public Health,
University of the Western
Cape (UWC), South Africa

1993, MPH in 1994 Distance learning,
short face-to-face
courses

Anglophone 11 284 MPH 44 PhD

Department of Community
Health, University of Eduardo
Mondlane (UEM), Mozambique

1962 MPH in 2001 Face-to-face Lusophone 12 37

School of Public Health,
National University of Rwanda (NUR)

2001 Face-to-face Francophone 18 176

School of Public Health,
Addis Ababa University (AAU), Ethiopia

1964- community health
department MPH initiated
in 1984

Face-to-face,
resource based

Anglophone 25 110 MPH 10 PhD
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needs are not only great, but also complex and multi-
faceted, having to address individual, organizational and
systems capacity, as well as anything from technical skills
to established mindsets and organizational ‘cultures’ [27].
Hence, the emphasis on improving capacity for HRH

leadership and governance which are central to this
initiative, have been the hallmark of UWC SoPH’s many
years of engagement:

It is our own experience that public health education
is most effective when it is problem-orientated,
worksite-based and preferably organised around real
challenges facing learners in their work situation….
Success and sustainability are further enhanced if care
is taken to root capacity development skills at local
level. This may be facilitated by starting the training
process with managers and supervisors who then act
as change agents and are able to motivate others [25].

The UWC MPH programme is structured to consist of
a series of core modules, to be followed by several elec-
tives in one of six specializations or streams (see Figures 2
and 3 belowa). The programme is delivered in mixed and
open mode, with most modules available as distance
courses, which consist of working through learning guides,
submitting assignments, participating in Google discussion
groups and e-mail engagements with lecturers. In addition,
many courses also have an optional face-to-face com-
ponent during the SOPH’s Summer and Winter Schools.
Thesis supervision takes place by e-mail and participation
in a face-to-face thesis week when students develop
their research question and objectives and deepen their
research skills.

The School’s learning approach has always been geared
towards working practitioners [25], and the move to an
open and distance mode in the early 2000s has provided
access to many practitioners who otherwise would not
be able to pursue postgraduate studies. Gains in access,
however, do not come without cost: isolation of learners,
lack of support, and grappling with how to teach and
supervise application of skills have remained challenges
for this programme [24], as they are for distance learn-
ing programmes internationally [28-30].
With UWC’s experiences and programme structures

providing the foundations for collaboratively building
regional institutional capacity, this project presented an
opportunity to address some of the enduring challenges
of offering a professional training programme through
open learning and to experiment with new forms of
student support. In particular, the project aimed to intro-
duce local mentoring support, to work with cohorts of
learners, and to ensure internet connectivity of all stu-
dents, while building joint teaching capacity.

Student enrolment and support
The project intended to enrol small teams of students
from each country’s ministry of health to facilitate peer
learning and reduce isolation, a central success factor in
distance learning [28,31] and to create a small “critical
mass” in their organizations to initiate change and innova-
tion. An unanticipated challenge, however, was the inter-
vention of ministries of health in the selection of students.
In all three countries ministries insisted that routine pub-
lic service protocols be followed in advertising the study
opportunity and selecting students. While this improved
awareness of the programme, it undermined a central aim

UWC

Overall project initiation & co-
ordination 

Teaching and supervision 

Conferring degree 

Support integration of programme in 
the partner institutions

Share & co-develop curriculum & 
teaching material, build community of 

practice

Partners (UEM, NUR, AAU)

Local project initiation & co-ordination 

Nominate trainees, provide  mentorship, 
co-supervise & teach

Facilitate optimal deployment of 
trainees 

Champion & embed HRH in teaching in 
own institutions

Share & co-develop curriculum & 
teaching material, build community of 

practice

Figure 1 Role of partner institutions in the implementation of the programme.
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of the project: students studied as individuals, rather than
in teams, and they could not easily apply and practice
newly developed skills in their work places.
Altogether eighteen students (six each from Ethiopia,

Mozambique and Rwanda) were enrolled in two consecu-
tive intakes of the UWC MPH in 2010 and 2011. Thirteen
students occupied high-level positions in ministries of
health or their substructures while five were from training
and research institutions. They all had medical or social
science backgrounds. Students completed their course
work within the structure of the UWC MPH programme
(see above), taking three HRH electives and preparing a

mini-thesis with an explicit focus on a HRH topic in their
country (see Table 2).
After the first intake and a review of early lessons of

implementation, the experiences with student selection,
and challenges to find local capacity to champion and
embed the project, an important shift was made. Recog-
nizing the very limited capacity of academic institutions
in offering public health training in the field of HRH, it
was decided that a second intake would focus on training
young academics in teaching, curriculum development
and academic leadership in HRH; thus, five students were
selected from training and research institutions. In this

Health, Development 
and PHC (core 

module)

Measuring Health and 
Disease (core module)

Understanding Public 
Health (core module)

Health Systems 
Research (core 

module)

Elective I (selected 
from one of 6 streams 

to create 
specialisation)

Elective II (selected 
from one of 6 streams 

to create 
specialisation)

Thesis (80 credits)

MPH 

(200 Credits)

Figure 2 UWC Masters in Public Health (6 × 20 credit modules + 80 credit thesis).

General Public Health Human Resources 
Development Health Management

Health Information 
Systems Health Promotion Health Research

Public Health Nutrition

Figure 3 Streams/Specializations in UWC MPH Programme.
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way, building the capacity of academic institutions
later gained prominence over the building of capacity in
Ministries of Health.

The other … aspect of sustainability, which came
more to the fore after the inception of the programme
is our recognition that we need to build capacity in
training institutions in those countries in order that,
after the end of this project, they could, if they wish,
replicate what we do - not necessarily exactly but at
least be able to offer some components of the MPH
which we have developed (Interview with senior staff
member 1, UWC SOPH, 2012).

In addition to access to UWCs’ MPH programme, stu-
dents received extensive additional support, including
funding for travel to attend face-to-face sessions, for lap-
tops and internet support, and local mentorship support
(discussed below).
We conducted regular anonymous surveys with stu-

dents when they attended classes in Cape Town to gauge
satisfaction, but more importantly as a learning and con-
tinuous improvement measure. They explored students’
satisfaction about the face-to-face and distance training,
relevance of knowledge acquired to their own work/con-
text, feedback on academic support and particularly men-
torship, as well as challenges encountered. We found that
students were particularly appreciative of the relevance
and applicability of the curriculum, filling a distinct skills
gap in their career trajectory into management or acade-
mic positions. A trainee recounted the relevance of the
training to his work as follows,

… Most people in my opinion get their managements
skills either by experience …. You know with working
in the bureaucracy for some time. But me with the
readings that I have had, … I think it has given me a
lot of insight and a lot of help in terms of how to
manage … not only insights to the problems, but also
insights to the solutions as well.

We [members of an intersectoral task team led by
MOH/HRH unit] are planning to conduct supportive
supervision to … medical schools … So … we have
put a detail plan to do this supportive supervision.
And readings [from one of the HRH modules] … have
been very helpful for me because I was the one who
was planning the detail strategic planning … It helped
me. The readings helped a lot in understanding what
is expected from me and what possible challenges
could come…. And what possible solutions should I
look for (Interview with trainee, MoH-Ethiopia, 2012).

However, students also identified numerous challenges
during the programme, including lack of time to focus
on their studies due to employers’ reluctance to allow
time off work, lack of mentor support, language barriers
(as the MPH is offered in English), and weak academic
writing skills. Many of these challenges are common to
mature and working students [32,33]. While some of
these could be addressed immediately, such as substan-
tially increasing language and writing support, others
require long-term planning and are part of an ongoing
endeavour to improve educational delivery for profes-
sional continuing education.

Table 2 Mini-thesis titles of graduates of the MPH on health workforce development
Mozambique The perceptions and experiences of medical technicians on the decentralization of the ART programme in Mozambique

Brain drain of medical doctors in public health sector in Maputo city, Mozambique

Perceptions and experiences of motivation among nurses in Maputo Central Hospital

Impact of GHI in Human Resources for Health in terms of sustainability and performance

Rwanda Factors that influence intent to stay among health workers in Kabaya, Rwanda

Effectiveness and challenges of ART scale up through task shifting in art services delivery: case of primary health centres under
supervision of Kibagabaga District Hospital

Factors affecting performance of maternal health care providers in Kibagabaga District Hospital, Rwanda

Job satisfaction of Health workers in Kigali University Teaching Hospital

Predictors of burnout among nurses in paediatric and maternity wards of district hospitals of Kigali city in Rwanda

Ethiopia Utilization of the Health Extension Programme services in Akaki District, Ethiopia

Determinants of nurses’ motivation in Butajira Zone Hospital, Ethiopia

Challenges that face health extension workers in their work in Bahirdar District, Ethiopia

Assessment of job satisfaction among physicians working in hospitals, Addis Ababa, Ethiopia

Assessment of the effect of place of selection on performance of health posts and turnover of health extension workers in
Jimma Zone, Ethiopia

Factors affecting career intentions of medical students in two medical schools in Addis Ababa, Ethiopia
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To date, fifteen students have graduated with this MPH
and there is evidence they are applying what they learnt in
their work context - a case in point being the initiation
and development of a national HRH development unit in
the MoH in Ethiopia under the leadership of graduates of
this programme.

Sharing and local adaptation of curriculum and teaching
materials
Over the years, the UWC SoPH has developed detailed
learning guides and readers for the majority of the more
than 20 modules which form its distance teaching pro-
gramme. The teaching materials constitute module guides,
which use scaffolding and a ‘guided didactic conversation’
approach [24,30,34,35]. The guides are complemented by
a reader, which is a compilation of important course read-
ings. The module guides are characterized by questions
that guide students through the learning process, and by
tasks that require students to “integrate and apply new
concepts, models, strategies and approaches to common
practical problems frequently encountered by managers
and practitioners in the health services … which facilitates
the immediate application of theoretical concepts and
models to their situations in the work arena” [24]. These
materials undergo revisions on average every three years,
and learners’ experiences and needs, as well as the regular
research the institution conducts, provide the all-import-
ant feedback in this regard.

The research we do in this field, and also all the
research we do at the School, is also very, very applied
because we are working closely with facilities, with
sub-district managers, with district managers. We
have a pretty good feel what the issues are, and I think
that is probably what students appreciate when they
talk about relevance; the cases we use, the questions
we raise, resonate with the questions and the
challenges they face in their work. And obviously we
also then continuously learn from students writing
their thesis, the inputs they give in courses and so on;
constantly rework and develop our own thinking. … I
think generally our courses try to be very close to
practice, [and] we use as our learning principle the
respect and understanding that people are experienced
professionals (Interview with senior staff member 2,
UWC SOPH, 2013).

As part of this project, some of the general MPH and
specialist HRH modules were adapted for the other local
national contexts for use in the partner countries, while
others were translated from English to Portuguese. Pres-
ently, four modules are under development and/or revi-
sion in English, while seven have been translated from
English into Portuguese and are being used in a distance

learning MPH programme on Health Workforce Devel-
opment launched in June 2013 by the Department of
Community Health, Eduardo Mondlane University in
Mozambique.
The programme’s initial plan to make available teaching

material in French was cancelled as Rwanda joined the
Commonwealth [36] and adopted English as the official
language of instruction in 2008 in a bid to harmonize its
curriculum with its English-speaking East African Com-
munity [37]. Instead, WHO initiated a similar HRH cur-
riculum and training initiative focusing on Francophone
Africa, which is led by the University of Geneva.
All materials, as well as other modules of UWC’s

MPH programme are presently being made available to
a wider audience as ‘share-alike’ free courseware to en-
courage their use by other academic institutions in the
target countries and beyond that seek to strengthen their
programmesb.
To support partners as they began to explore delivery

modes for their institutions, UWC organized a workshop
on open and distance learning (ODL) focusing on course
and curriculum development generally and the peda-
gogical, administrative and financial aspects of distance
learning more specifically. Participants were ‘champions’
in their own institutions, identified to lead the sensitiza-
tion of colleagues to distance learning and its relevance, to
advocate for its adoption in the institution and to play a
part in its implementation. In the course of the workshops
they had the opportunity to design strategies for materials
development and support that suit their contexts and
institutions’ needs. The importance and the complexity of
building curriculum and teaching expertise constitute one
of the key lessons from the programme, which will be dis-
cussed further below.
Despite the numerous benefits, there were multiple

challenges in the process of developing and implement-
ing distance learning education, ranging from policy and
organizational challenges to issues related to financial
and student support. UWC’s experience is instructive in
this regard:

There have been the well-documented organisational
challenges to the delivery of a distance learning
programme …in a university originally structured
around contact and residential training. … It is
often difficult to align administrative systems, and …
teaching and learning activities … [24].

Representatives of partner institutions who attended
the ODL workshop expressed similar sentiments. They
foresaw a range of challenges in implementing distance
education in their respective institutions including the
policy environment, a lack of capacity and reluctance
among staff to embrace distance learning, a lack of capacity
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for materials development and student support, and issues
of funding and financial management. One example of the
range of challenges to be expected is the Ethiopian Federal
Education Ministry’s decision in August 2010 to ban dis-
tance learning offered by both public and private univer-
sities due to “quality concerns” [38]. While it lifted this
ban again in October of the same year, the intervention
created uncertainty in planning a distance learning pro-
gramme. Developments such as these are indicative of the
unpredictable and dynamic nature of the policy environ-
ment and the constant tension between education coverage
and quality.
However, such challenges run alongside steady progress:

one institution (UEM) has already started implementing
distance learning, supplemented by face-to-face contact
sessions, with an initial intake of 27 students. Two institu-
tions (NUR and AAU) are in the process of developing
alternative ‘local fits’, such as HRH certificate programmes,
as a start.

The centrality of information and communication
technology to access and communication
Academic institutions are under increasing pressure to
adapt to a range of global transformations, including
decline in the global economy accompanied by rises in the
cost of education, growing global integration, constant
advances in technology, and the need for greater flexibility
in educational delivery [39]. Despite the growing use of
information and communication technologies (ICTs) as a
platform for teaching and learning, the lack of ICT infra-
structure in African countries and limited e-skills of
learners continues to undermine the benefits of these
technologies. This poses a dilemma for academic institu-
tions wanting to improve access to their programmes
through distance and e-learning as dispersed and remote
students continue to have the least access to ICT infra-
structure and skills.
The gap in access to, and quality of, internet connect-

ivity in Africa was highlighted in a recent study about
the state of HRH units in MOHs at a national level,
which found that individual staff has access to a personal
computer in only 27% of the countries surveyed. While
units in 84% of the countries have access to the internet,
individuals have reliable access in only half of the coun-
tries [8]. It is safe to conclude that the situation of such
units at sub-national levels is far worse.
Poor connectivity and low bandwidth have also been

main challenges in this programme, impeding regular
use of even routine e-mail exchanges and internet-based
calls. While students in the programme have varying
levels of e-skills, the fact remains that access is a chal-
lenge for many and that those based outside capital
cities fare worse in this regard. The project’s intentions to
alleviate isolation and nurture communication through

the enrolment of small groups of students in geographical
and institutional proximity with each other was undone
by countries’ needs to employ standard public service reg-
ulations to advertise the programme and enrol students.
Instead, it opted for well-tested avenues of communi-
cation with students, combining the face-to-face con-
tact sessions and the use of digital and print media
with e-mails and phone calls [35] and an effort to establish
a mentorship programme.
This blended approach has mitigated some of the

impact of the lack of ICT infrastructure and expertise,
which has been particularly hard for students based out-
side the capital cities, as is the case in many such pro-
grammes [40]. But balancing improvements in access with
appropriate delivery remains one of our key challenges.

Mentorships
Since “not all competencies can be developed without
some interaction with trainers or peers”, and aware of
the “loneliness” of studying at a distance and the chal-
lenges of translating theory into practice [24,25,41], UWC
SoPH had for several years explored mechanisms to sup-
port students in their studies and in the application of
new knowledge and skills in their professional contexts.
Previous attempts to recruit alumni as volunteer mentors
had not succeeded as mentor commitments invariably
clashed with work commitments of these busy managers.
This programme provided the opportunity to revive the
mentorship idea by providing funding for training and sti-
pends of two mentors, who were chosen by the institution
in each country to support local students. All were senior
professionals, with three being based at academic institu-
tions, one in the ministry of health and two being inde-
pendent consultants linked to partner institutions.
These local mentors were expected to play a central

role in the programme: to accompany students from the
time they enrolled by tracking their progress, assisting
them with study material, helping with assignments and
theses, and discussing with them how to apply newly
acquired knowledge and skills in their work places.
Each mentor was expected to support three students
on average, and each student was expected to receive
an hour’s support every week from the mentor. Men-
tors were, thus, expected to spend around three hours
per week with their students. Each partner institution
received a small fund for mentor stipends, meant to
provide a modest salary top-up rather than a salary.
However, the disbursement of funds was left to partner
institutions and handled differently in each case. All men-
tors received one week of orientation and training at the
University of the Western Cape.
In practice, the recruitment of mentors and retention

of their commitment and support proved one of the
greatest challenges of the project. Difficulties experienced
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by mentors included establishing regular contact, organiz-
ing meetings and providing support to students, especially
to those located outside the capital city, and those with
little or no internet connectivity.
From the students’ point of view, one of the challenges

was failure of the mentors to provide adequate and
timely guidance on all six modules, as they were HRH
specialists rather than generic public health teachers.
The partner institutions tried to deal with this challenge
by involving other staff in the institution or organizing
special sessions for students.
Most importantly, it proved difficult to find mentors

with both the expertise and the time to dedicate to stu-
dents. Most mentors who were appointed were extremely
busy academics or professionals with multiple competing
commitments and priorities. Against this background, and
despite training and the availability of stipends, active
mentorship was mostly a low priority, bringing into stark
relief the conundrum of having to build capacity with very
limited capacity [12,42].

Discussion
The implementation of this collaborative initiative has
been complex, straddling multiple and changing contexts,
actors and agendas. Some of these are common to post-
graduate programmes enrolling working students from
different countries, such as weak language and academic
literacy skills and lack of time for study, lack of capacity to
provide sufficient support to students and the variable
provision of reliable ICTs. Others are unique to this
particular partnership programme, such as weak institu-
tional capacity in the partner institutions to champion and
embed the programme; competing and changing insti-
tutional priorities; and the need to navigate institutional
and country contexts, such as new policies and decision-
making processes.

Building capacity of academic institutions
The initiative set out to build capacity in, and a joint teach-
ing platform for, training in health workforce development
by collaboratively training small cohorts of learners located
in MoHs, while simultaneously developing capacity in aca-
demic institutions. This approach underestimated the chal-
lenge of building sustainable institutional capacity. While
all partners had in-principle institutional support for the
initiative, only a small number of staff found the time to
dedicate to the project and to build wider institutional
commitment to develop new forms of training through
flexible delivery and open learning approaches. Further-
more, it became evident that expertise in curriculum devel-
opment and innovative educational practices was a major
capacity gap. Both insights led to a shift in the project’s
focus from building capacity in MoHs, while also building
capacity in academic institutions, to focusing predominantly

on the latter. The project re-allocated funding to pay for
full-time champions in each partner institution, with the
brief to guide curriculum and course development and
build staff capacity. Furthermore, attention and resources
were focused specifically on building capacity in curricu-
lum and materials development, as well as administrative
expertise for the implementation of open and distance
learning programmes in public health and specifically
health workforce development. Relevant short courses and
manuals are presently being developed as the project
moves into its final phase of implementation.

A key challenge: mentorship support
Support for working adults studying at a distance has
been one of the central and most challenging goals and
ambitions of UWC’s MPH programme generally, and
this is reflected also in the MPH in Health Workforce
Development. Given the shallow pool of senior academics
and practitioners on the continent who are both able and
available to provide supervision, mentoring and coaching
support, building robust networks of mentors remains a
significant constraint to capacity building generally and
has proved to be the case here. Incentives, such as training
and salary top-ups, proved insufficient to attract and re-
tain mentorship support, indicating a need to rethink and
improve both. However, it also suggests a lack of under-
standing and appreciation of the importance of curricular
and learning processes in open and distance learning
[28,29,31,34]. This gap is now being addressed through
the development of dedicated courses and concerted
efforts to build and nurture an alumni network in the
region, which can become a skilled pool of mentors
in the future.
All efforts to build individual and institutional capacity

continue to take place in the context of severe resource
constraints and competition for scarce human resources.
Academic institutions constantly struggle to secure fund-
ing [43] to support their research, teaching endeavours, or
sustain programmes of this type, while simultaneously
battling to build the next generations of researchers and
teachers [15]. The systematic strengthening of the acad-
emy is rarely a priority. As the 2010 Commission for
Africa testified, there is not only a lack of national invest-
ment in African universities, but external funding also
continues to be extremely low [44].
The greatest challenge, however, lies in increasing

access (numbers of students) and ensuring student sup-
port and success without jeopardizing quality through
premature and unsupported massification of programmes,
as has become a recent tendency with some online train-
ing programmes [39]. Building capacity is an iterative and
painstaking process and long-term endeavour, requiring
both sustained institutional commitments and substantial
resources. It is the explicit intention and ambition of this
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partnership to establish a platform for this endeavour be-
yond the lifetime of the project. The aim is to develop
mechanisms that embed capacities to plan, develop and
manage HRH and to train for such capacity in both minis-
tries of health and academic institutions.

Conclusions
A solution to the health systems crisis in many African
countries requires multiple responses. Key among these
is strong leadership in planning for and managing human
resources and dramatically improved capacity of academic
institutions to train health workers and health systems
leaders.
This situation poses a challenge, which four African

universities, with support from WHO, are trying to
address in a partnership aimed at strengthening collective
capacity to train leaders in HRH.
While there are significant inherent challenges, the

programme has potential for providing real opportunities
for building the field and community of practice, and
strengthening the staff and organizational capacity of par-
ticipant institutions. The aim is that it will ultimately have
impact in the region.
It is too early to judge the likely sustainability of this

initiative. Apart from availability of funding, this will
depend on the intensity and nature of cooperation
among the institutions, the commitment of the leader-
ship, and the degree to which key stakeholders and staff
are enrolled in nurturing and building the partnership
[16]. It has become apparent that more time is required
to embed aspects of the programme in some of the part-
ner institutions, due to complex institutional processes
and stakeholder relations, a difficult policy environment,
and weak institutional capacity to champion it.
The initial decision to conceptualize the initiative as

an African endeavour has proven to be both a challenge
and an opportunity. It is ultimately crucial to developing
sustainable capacity in the region. The nature of co-
operation and the focus on institutional capacity has
been one of the project’s greatest achievements. This co-
operation was configured to be led by southern partners,
and has involved the transfer and exchange of know-
ledge and experience among institutions facing similar
problems. Such initiatives remain in the minority [45],
but are on the ascendency [21].
This paper emphasizes the need for long-term strategies

and engagement, more investment and attention to de-
veloping the capacity of academic institutions, the need
to invest specifically in educational/teaching expertise for
innovative approaches to teaching and capacity deve-
lopment more broadly, and the importance of increasing
access and support for students who are working adults
in public health institutions throughout Africa. In 2007
Paulo Buss reported on Brazil’s success in strengthening

public health education and HRH leadership through
proliferating schools of public health in the country
[18]. Africa should aim for similar success stories.

Endnotes
aThe course structure has been slightly changed since

then, with students now taking altogether eight modules
which each are shorter and carry fewer (fifteen) credits
(four core modules, two research modules, and two elect-
ive modules). The thesis component remains the same.

bThese materials already are, or will soon be, available on
the website of the UWC School of Public Health (http://
www.uwc.ac.za/Faculties/CHS/soph), the Open Education
Resources website (http://www.oercommons.org/) and the
website of the Consortium for Health Policy and Systems
Analysis in Africa (http://www.hpsa-africa.org/).
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Abstract

Background: Health systems in sub-Saharan Africa face multifaceted capacity challenges to fulfil their mandates of
service provision and governance of their resources. Four academic institutions in Africa implemented a World
Health Organisation-funded collaborative project encompassing training, curriculum development, and partnership
to strengthen national leadership and training capacity for health workforce development. This paper looks into the
training component of the project, a blended Masters programme in public health that sought to improve the
capacity of personnel involved in teaching or management/development of human resources for health. The paper
aims to explore factors influencing contribution of training to organisational capacity development.

Methods: We chose a case study design. Semi-structured interviews were held with 18 trainees that were enrolled
in the training programme, and who were affiliated to health ministries or public health training institutions. We
gathered additional data through document reviews, observation, and interviews with 14 key informants associated
with the programme and/or working in the collaborating institutions. The evidence gathered were analysed thematically.

Results: Thirteen of the 18 training participants stayed in the target institutions and contributed to improved capacity of
their institutions in the fields of management, policy, planning, research, training, or curriculum development. Five left for
private and international agencies due to dissatisfaction with payment, work conditions, or career prospect.
Factors that were associated with the training, trainees, and the institutional and broader context, determine contribution
of training to organisational capacity development. These include relevance of newly acquired knowledge and skills set of
trainees to the role/position they assume in the organisation; recognition of trainees by employing organisations in terms
of promotion or assignment of challenging tasks; and motivation and retention of trained staff.

Conclusion: Training, even if relevant and applicable, makes no more than a ‘latent’ contribution, one which is activated
and realised through alignment of clusters of interacting contextual and relational factors related to the target institutions
and trained personnel. While not predictable, implementers need to focus more deliberately on the likely interaction and
best possible alignments between training relevance, student selection for potential to contribute, recognition and career
advancement potential.
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Background
Health systems in sub-Saharan Africa face multifaceted
capacity challenges to fulfil their mandates of service
provision and governance of their resources. Wide-ranging
capacity development interventions exist to address these
limitations. Many countries in Africa experience acute staff
shortages and poor performance of the health workforce.
This is related to inadequate attention given to workforce
development from institutions, which either train or em-
ploy human resource managers [1]. The lack of leadership
and management across different levels of the health sector
is often manifested in the practice of appointing clinical
staff to human resource management (HRM) roles [2–4]
without the required training to execute HRM functions
across policy, leadership, education, partnership and finance
spectrums [5, 6].
A number of human resource management interventions

in low-and middle-income countries have focused on train-
ing as a principal strategy for improving health workers’
performance and boosting capacity, mostly among frontline
providers [7, 8]. Similar trends also prevail in other capacity
development initiatives in the health sector. A study map-
ping a wide range of interventions to improve national and
institutional capacity in health research in Africa found that
‘many efforts are geared towards individual capacity build-
ing, with indirect benefit to institutions’ [8].
Scholars have noted and criticised the disproportionate

focus on building individual level capacity as a primary
strategy to the neglect of other systems level issues [9–12].
The criticisms highlight the links between individual and

organisational level capacity development, which are often
taken for granted [13]. A World Bank evaluation (2008)
that explored whether training results in organisational cap-
acity development identified the elements that need to be
in place for training to effect the desired transformations:
quality training, and an enabling work environment [14].
Other authors point out the importance of the attributes of
trainees and of having an appropriate curriculum [15, 16].
All these dimensions are captured in the WHO’s leadership
and development framework (Fig. 1) which emphasises the
dynamic interaction between numbers, competencies, sup-
port systems and working environments [17].
The capacity development literature, too, emphasises

the need for a systems perspective that looks into inter-
actions between the different capacity levels (individual,
organisational, or environmental), and investigates the
issues that nurture or undermine capacity development
at each level [9, 18–24]. As Hongoro and Normand
point out: ‘Organizational and system arrangements de-
fine the incentive context for health workers and influ-
ence both organizational and individual performance’
[25]. Similar calls for a systems approach have also
been made in the context of interventions and research
to develop public health and research capacity [7, 8,
25–29]. According to Bennet, “Human resource man-
agement systems affect workers’ capability and their
perception of that capability, through such mechanisms
as training, supervision, and more concrete incentives
such as remuneration, promotion, and performance re-
view processes” [29].

Fig. 1 WHO’s leadership and development framework
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With respect to engagement post training, literature fur-
ther establishes the importance of recognising and support-
ing individuals that are tasked with the responsibility of
spearheading change, and identifies seniority as one of the
attributes these individuals need to possess [30–32], hence
imperative to put great care in the selection of these
individuals.
With a focus on the use of training on health work-

force development as a strategy to leverage organisa-
tional capacity development, both in health ministries
and public health training universities, this paper ex-
plored the factors that influence contribution of training
to organisational capacity development.
The paper is part of a broader research project that fo-

cuses on examining a collaboration among four academic
institutions in Africa (year 2009–2015), to strengthen leader-
ship and training capacity for health workforce development
at both national and regional levels. The collaboration arose
in response to a call by – and financial support from – the
World Health Organisation [33]. The collaboration has
three dimensions: building a regional network, curriculum/
programme development in partner institutions, and train-
ing of critical mass of experts in the field of health workforce
development. The paper looks at one component of the col-
laboration, a blended Masters in Public Health programme
with a focus on Health Workforce Development. The
programme was offered in the University of the Western
Cape, South Africa, through a blended approach, a combin-
ation of distance learning and short face-to-face contact.
The programme consists of six HRM-focused and public
health modules, and a thesis on an issue focused on human
resources for health (HRH) in their country.

Methods
We adopted a qualitative case study research design due to
its suitability for investigating ‘why’ and ‘how’ questions
[34–36]. Training participants enrolled in the training
programme and affiliated to target institutions across the
three countries are the focus of the paper. Eighteen partici-
pants (6 each from Mozambique, Rwanda, and Ethiopia)
underwent the training after being nominated to take part
in the programme by their home institutions: health minis-
tries or universities. Sixteen trainees were located, and as-
sumed leadership or trainer roles where human resource
management was one of the central foci. This proximity to
HRM-focused roles/functions had been a criterion for their
nomination to the training programme. Additional criteria
used in the selection of trainees include academic qualifica-
tions, and local considerations of service duration and rep-
resentation of sub-national groups [33].
Semi-structured in-depth interviews [37–39] were held

with all the 18 training participants. We gathered additional
data through review of documents (project proposals, pro-
ject agreements, progress reports and correspondence) and

observation. Additional interviews were conducted with 14
key informants that were selected purposively on the basis
of their proximity to the training programme or participants
[38, 40, 41]. They include trainers, mentors, coordinators af-
filiated with public health training institutions- University of
Rwanda, Addis Ababa University in Ethiopia and Mozambi-
que’s Eduardo Mondlane University; and representatives of
project implementation partners- University of the Western
Cape, South Africa, and the World Health Organisation.
The interviews were held between June 2014 and March

2015. All the trainees had completed the programme dur-
ing the time of the interview, and all but three had gradu-
ated. The interviews were audio recorded with the
permission of participants.
Information about prior training and professional

background of participants and demographic details
were also gathered. The interviews explored perceptions
and experiences of actors over a range of matters related
to the training programme, their work settings and re-
sponsibilities, and factors that enabled or constrained
learning or application of acquired competencies in the
programme. Probing was an important strategy used to
establish adequate understanding [37, 39].
Good rapport with participants was established over

the course of the training programme. This was evident
in the way participants were willing to be part of the re-
search and the openness they exhibited during the inter-
views. Field notes [38] were prepared while on the field.
The collected data were analysed thematically [42, 43].

All interviews were transcribed word for word. The tran-
scription was open coded manually with a focus on de-
scribing the diversity in the data. The codes were then
grouped into more analytical categories. Themes were
generated both inductively from the data and deduct-
ively from the research question and the literature on
capacity development and the systems and complexity
approach [38]. Causal loop diagram was used to visualise
and communicate complex system interactions [44–46]
taking into consideration feedback mechanisms, both
enablers and constraints.
Rigour and trustworthiness of the research was ensured

through triangulation by seeking convergence of data from
multiple data sources and methods [38, 39, 43, 47, 48].
Strategies used to improve rigour and trustworthiness in-
clude engagement with participants and context prior to
data collection; voluntary participation of respondents;
counter checking responses; and soliciting peer feedback
[38, 48–50].
Reflexivity was an important tool in this research.

Three of the authors were part of the programme
intervention either in the design, implementation,
monitoring or documentation of the programme.
Hence, we acknowledge drawing on and incorporating
our experiences.
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Results
Profile of training participants
Thirteen of the training participants were male and five
were female. The median age of participants was 37, and
their ages range between 25 and 56 years. With respect
to institutional affiliations, 13 were based in health min-
istries, and five were located in public health training in-
stitutions. Looking at the educational background of the
participants, half had clinical background and the other
half had social science background (Psychology, Educa-
tion, Sociology, and Administration). At the time of the
study, of the 18 training participants, five left their home
institutions to private or international agencies due to
dissatisfaction about remuneration, work condition and
career prospect. Detail information on career progres-
sion and capacity application experiences of training
participants are presented in Table 1.
Most graduates reported that they were able to apply

their learning in the fields of management, research,
training/teaching, policy development, and training ma-
terial development. There was, however, diversity in the
graduates’ ability, capacity and opportunity to apply
newly developed skills and expertise. Clusters of factors
across multiple levels emerged in the narratives of par-
ticipants as influencing the contribution of training to
organisational capacity development: relevance of newly
acquired knowledge and skills set to role/position, and
employer recognition in terms of being promoted to se-
nior posts or being assigned challenging tasks; and mo-
tivation and retention of trained staff.
The sections to follow highlight patterns in the data

under three interrelated themes of alignment of core
competencies and role/position, employer recognition,
and retention and turnover.

Alignment of core competencies and role/position
Fifteen trainees were located in departments at the health
ministries or university where human resource manage-
ment was one of the central foci. Three participants were
enrolled in the programme with the understanding that
they would transition to a more relevant position during
or after the training. They were contract staff working in
research projects affiliated with target departments in the
universities. Two of them were later integrated into the
departments as permanent academic staff with opportun-
ities to teach HR-related courses. However, the other par-
ticipant because of changes in leadership of the
institution, he did not have the same support to enable
the transition to a more appropriate position. For the ma-
jority of the participants, therefore, their role closely
matched their acquired competencies and because they
were located in institutions mandated to govern or train
health professionals, they could make direct links between
competencies and workplace demands.

One of the trainees, P3, took on a series of progres-
sively senior posts in a health ministry, aligned to the
competencies acquired in the programme, and this is
what he has to say about his experience of applying the
competencies.

[During training] I was working on HR [at the HR
department in the health ministry] so whatever we
learned … we would practice it. … [We] changed the
administration and with the belief that the HR
programme is important not just for the Ministry [at
national level] but also for every region [sub-national
level], we started developing a curriculum and started
… the programme [a postgraduate programme in
HRM in two local universities]. [P3]

Another trainee, P35, a lecturer at the university, has in-
tegrated his learning from the programme into his
teaching and consultancy

I use all of them [training module materials] because
[they] are related to the [subjects] I teach … . The
[health workforce development module] … has very
good examples of things that we can use simply in our
context … . [Explaining further what enabled
application of learning] I think it is especially because
I am in an environment that I not only have to teach
but I have to research, I end up using all the modules.
I am also part of the [national] human resources
observatory. Surely, I have been invited to be part of
this because I am studying human resources
development. [P35]

Employer recognition
In addition to the relevance of the roles, recognition by
the employer in the form of promotion or allocation of
challenging assignments were found to enable capacity
application.
Seniority was found to afford participants the op-

portunity to take on more challenging responsibil-
ities, and space to implement their learning. A few
of the participants held senior HR-related posts prior
to being enrolled in the programme. One of these
trainees, P14, was the head of HR in the health
department at sub-national level. Informed by his
learning and enabled by his senior position and asso-
ciated network, he accomplished significant changes
by decentralising HR departments, creating posts for
HR managers at district level, ensuring qualified
managers are recruited, and existing staff undergo
training in newly initiated HR programmes in a local
university.
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Table 1 Career progression and capacity application experiences of training participants
Code Background Institutional

affiliation
Positions – before
training

Position – during/
after training

Opportunities to apply Reason for leaving/staying

P2 Social
Science

Locally based
training institute

Coordinator of
the university’s
research project
site

Coordinator of the
university’s research
project site

Had few opportunities to
apply capacity in current
role

Stayed despite lack of recognition
by employer and lack of
opportunities due to lack of
better alternatives, has a non-
medical background

P8 Medical
Science

Locally based
training institute

MD and lecturer Head of national
human resources
department

Multiple opportunity to
apply capacity within the
institution and represent
institution in partnership
with other institutions

Left despite high recognition by
employer, seniority and multiple
opportunity to apply capacity,
due to career change, lack of
commitment to organisation and
family commitments

P3 Medical
Science

MOH Hospital director Head of national
human resources
department, and later
head of the national
health department

Multiple opportunity to
apply capacity within the
institution and represent
institution in partnership
with other institutions

Stayed despite poor wages due
to high recognition by employer,
promotion, challenging
assignments, and commitment to
organisation and service

P14 Medical
Science

MOH Head of human
resource at
provincial health
department

Works for an
international agency,
advisor to the
provincial health
department

Former role offers multiple
opportunity to practice,
current role also offers
opportunities for application

Left despite recognition, and
challenging responsibilities, due
to low salary, possibility to
continue working with MOH as a
member of external development
partner

P15 Social
Science

MOH Human resource
officer at provincial
health department

Head of human
resource at provincial
health department

Multiple opportunities to
apply capacity within the
institution and represent
institution in partnership
with other institutions

Stayed due to (albeit delayed)
recognition by employer,
promotion, challenging
assignments

P16 Management MOH Training officer
at MOH

Head of HR of a
public hospital

Had opportunity to apply
capacity in current and
former role

Stayed due to recognition by
employer, promotion,
challenging assignments

P35 Medical
Science

Locally based
training institute

Lecturer Lecturer, teaching
HRH–related modules

Multiple opportunities to
apply capacity within the
institution and represent
institution in partnership
with other institutions

Stayed due to high recognition
by employer, challenging
assignments, career advancement,
additional income

P36 Social
Science

MOH Procurement
manager of a
hospital

Head of HR
development for a
private company

Former role offers little
opportunities to practice,
multiple opportunity for
practice in current role

Left due to low-salary, poor rec
ognition and career prospects

P37 Social
Science

MOH Trainer at national
human resource
Directorate

Head of HR planning,
National HRH
Directorate, MOH

Multiple opportunities to
apply capacity within the
institution and represent
institution in partnership
with other institutions

Stayed due to recognition,
promotion, job satisfaction

P38 Social
Science

MOH Financial Manager,
sub-national
structure, MOH

Head of HR, public
hospital

Had an opportunity to
apply capacity in current
and former role

Stayed due to recognition, and
relevant assignments

P39 Medical
Science

Locally based
training institute

Researcher and
lecturer

Works for an
international agency

Former role offers little
opportunity to practice,
multiple opportunity for
practice in current role

Left due to low salary, low career
prospects

P40 Social
Science

MOH Director of Health
Training Centre in
district

Permanent secretary
of government in a
district, Director
General of a district

Had opportunity to apply
capacity in current and
former role

Stayed due to recognition,
promotion

P54 Social
Science

Locally based
training institute

University research
project staff

Lecturer, teaches HR-
related courses. Co
ordinator of academic
programmes, project
manager

Multiple opportunities to
apply within the institution
and represent institution in
partnership with other
institutions

Stayed due to employer
recognition, promotion,
job security, advanced from
project to permanent
academic staff
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[The] experience [from the programme] has increased
my capacity a great deal. The project [restructuring]
coincided with [my participation in] the HRD MPH. I
have used my knowledge [from the programme] to
make the most of this [restructuring] project. … You
need vision to do anything. … While studying in the
programme, I was able to realise all the gaps and
weaknesses in the way we are doing things. HRH
[department] is full of people who are transferred
because of disciplinary reasons [and] who don’t
understand the work. It was [considered as] a way of
punishment. Until recently HR was not a place for
professionals. … [The restructuring] is one of the
success stories of HRH programme in [the country].
[P14]

The narratives show that the majority of participants ad-
vanced to progressively more senior positions upon join-
ing the programme, either during the course of the
programme or after its completion. This ranged from
being officers (human resource/medical/research) to be-
coming senior leaders at sub-national or national levels
in health ministries (cases in point are P3, P8, P15, P58,
P59, P56, P37).
Training participants’ promotions to senior posts

were reported to be recognition of their qualifications,
core competencies, or improved contribution to their
departments. One of the trainees, P58, was working
as a health officer when she joined the programme.
Her response shows that she was promoted to senior
leadership position due to her improved contribution
to the institution, which in turn opened further op-
portunities to contribute.

The division within which I was … it was somehow
new. … I was the first person to get an opportunity to
study. … [The training] programme equipped me with
knowledge on how I can train health workers, [how] I
can support them … . [Preparing] the strategic plan …
I had to plan activities related to training, supervision,
mentorship … all that. … [The modules] related to
HRH development, planning and so on contributed to
making me confident in my position [as a Director]. …
I was like a pillar in my division. Because others were
not [skilled enough] … I contributed a lot. I think that
is why I was appointed as a Director. [P58]

P56 was a medical officer in a rural district hospital
when he joined the programme. He then became dir-
ector of the district hospital, and later he was promoted
to a senior post at the health ministry. His response illu-
minates the mutually reinforcing relationship between
recognition and application of competencies.

[W] hen I took [the directorship] position at the rural
hospital … my predecessor was not very present … . I
started establishing some mechanism of meeting people
[regularly] … and involving them to propose solution
… . I saw some changes in the way they manage. … I
do have materials [from the training programme] on
my computer and some books. … It helped me a lot …
. I am doing [preparing] some procedure manual
[focusing on integrating supportive supervision for the
ministry] … I am leading development of [HR] policy
for the whole [health] sector … I have been … engaging
in leading the process of determining the staffing in
health … . [and] leading the process of the HR

Table 1 Career progression and capacity application experiences of training participants (Continued)
Code Background Institutional

affiliation
Positions – before
training

Position – during/
after training

Opportunities to apply Reason for leaving/staying

P55 Medical
Science

Local-based
training institute

University project
staff

Lecturer of HRH-
related modules, co
ordinator of HRH-
related postgraduate
programme

Multiple within the
institution and represent
institution in partnership
with other institutions

Stayed due to recognition;
promotion, job security,
transitioned from project to
permanent academic staff

P56 Medical
Science

MOH District hospital
director

Director General for
Planning, Health
Financing &
Information System,
MOH

Had multiple opportunities
to practice in current role

Stayed due to recognition,
promotion, challenging
assignments, job satisfaction

P57 Medical
Science

MOH District hospital
director

Clinical practice, and
management of
private health
facilities

Had multiple opportunities
to apply capacity in former
and current role

Left due to family issues, lack of
administrative support, career
change

P58 Medical
Science

MOH Officer Director of a unit,
MOH

Had opportunity to apply
capacity in current and
former role

Stayed due to recognition,
promotion, challenging
assignments

P59 Medical
Science

MOH Researcher and
programme
manager

Director of
programme, MOH

Had multiple opportunities
to practice in current role

Stayed due to recognition by
employer, promotion
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sustainability … [and] the national health sector
research agenda. [P56]

While such timeous recognition and creation of oppor-
tunities generated motivation, delayed employer recogni-
tion or lack of communication to this end reportedly led
to frustration and lack of motivation in other cases. One
of the trainees, P15, was an HR officer in a health de-
partment at sub-national level, and he was left frustrated
by the absence of mobility to a more senior post or bet-
ter financial package upon graduation. He expressed his
annoyance:

… . That [lack of recognition or promotion] is
disappointing. … . You can build their [staff] capacity,
but after building capacity [if] you don’t give them
anything ... that is ... inexplicable. [P15]

It took a while before this trainee got promoted to a
position of head of HR in the provincial health depart-
ment. Protracted administrative processes and poor
communication led to turnover in the case of another
participant, P57.

Retention and turnover
Thirteen of the participants stayed in their respective in-
stitution after graduation. However, five graduates across
the countries left their institution to join international
agencies, the private sector, or change career paths. An
examination of the motives of participants reveals that a
diverse set of intrinsic and extrinsic push and pull fac-
tors contributed to their decision to stay or leave: finan-
cial incentive, employer recognition (promotion or
assignment of challenging responsibilities), career pro-
spect, job security, family circumstances, external job
holding opportunities, and change in career path.
Four of the five participants (P8, P14, P39, and P57)

who left their home institution had a clinical back-
ground. Two of them pursued clinical practice/study;
the other two occupied management positions in inter-
national agencies.
The narratives of two of the training participants, P35

and P36, one based in university and another in a health
ministry, illustrate the diversity of experiences and deci-
sions regarding retention. The university-based trainee,
P35, who was a junior lecturer, took on HR-focused
teaching and consultancy responsibilities related to his
core competency in HRH after enrolment in the training
programme. He expressed disappointment at his inad-
equate salary, but he stated his resolve to stay in the
institution.

I have to do consultancy to have [more] money … to
take care of the family. It [consultancy] ends up [being

a] big burden because I have to work, work, work. … I
am still not thinking of leaving this public sector even
though I am not satisfied with the salary because I still
want to improve my academic career. [P35]

The trainee based in a health ministry, P36, was working
as a junior manager in a public hospital when he joined
the programme. He soon left the health ministry to join
an international agency and, later, a private company.
He cited dissatisfaction with his salary and career pros-
pects as the main reasons for leaving.

I [left] to work for [an international agency] as a
national HR manager [overseeing] administration and
HR issues of 500 employees. After a year, I left the
[international agency] to join a private company [as a
head of the HR department] because I like to grow and
get better opportunity to practice HR. I moved from
ministry of health [to international agency] because of
money. The pay [at MOH] was very, very low. My net
pay at the NGO was double what I earned at ministry
of health. When I moved [to the private company], it
was almost double what I earned at the [international
agency]. [P36]

The present analysis shows that while role relevance and
seniority were enablers of capacity application, a closer
look at the differences between the groups who left and
those who stayed reveals no clear pattern based on role/
position, or recognition (be it seniority or assignment of
interesting tasks). There were also no country-specific
patterns.

Discussion
The programme discussed in this paper set out to
strengthen leadership and training capacity for health work-
force development in a regional (African) initiative, working
with a small group of locally chosen students who, it was
hoped and assumed, would act as capacity catalysts in their
organisations. The findings show how different factors re-
lated to training (relevance and appropriateness), trainees
(role, seniority, motivation) and organisation (employer rec-
ognition, incentive arrangements), and broader context
(marketability, and other pull factors) interacted in different
ways to generate very diverse outcomes of training to or-
ganisational capacity development.
The literature also emphasises the dynamic and con-

text dependent nature of capacity development and that
it operates not just at individual level but also within the
organisations in which individuals operate and the
broader environment in which the organisations are lo-
cated [9, 18–24]. Baser and Morgan (2008) speak about
capacity emerging out of ‘a complex interplay of atti-
tudes, assets, resources, strategies and skills, both
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tangible and intangible (9). Similar views about complex-
ity of capacity development interventions are echoed in
the literature in the context of human resources for
health (HRH) [7, 25, 27, 28].
All participants spoke about the relevance of learning

and the appropriateness of the curriculum and 17 partic-
ipants found ways to apply the knowledge and skills ac-
quired in their home institutions. While eight
participants pursued new opportunities within their
ministries, within and beyond HR directorates, three
participants based in academic institutions began to in-
corporate teaching about HRH into the curriculum. For
five participants, however, the programme became a
catalyst to pursue their careers elsewhere, two in the pri-
vate sector, two others in similar fields within inter-
national agencies. Four of the five who left their home
institutions had a prior clinical background. The findings
suggest greater turnover propensity and labour market
demand for graduates with a prior clinical background.
Financial incentives and opportunities presented in pri-
vate and international agencies played an important role
in their decision.
The diversity of capacity application experiences among

participants ranges from ones where contribution is opti-
mal to those where contribution remains latent or min-
imal. It was evident that the translation of learning into
organisational contributions was enabled by the alignment
between the core competencies of the training and the
profile of recruited candidates who either had HR-related
responsibilities (training or leadership) or were expected
to move into such positions post training. Target institu-
tions (health ministries and local universities) involvement
in student selection undoubtedly assisted the alignment of
potential to apply new competencies with existing or fu-
ture roles and functions. The body of literature on training
initiatives in general – and leadership development in par-
ticular – underscores the importance of ensuring that
trainees have the opportunity to utilise newly developed
skills and expertise in their local contexts [21, 51, 52], and
that this be already taken into account when selecting can-
didates for training [21, 53].
Beyond competency, the findings suggest that capacity

application is influenced by seniority, recognition and
support from an employing institution, or application
and motivation of participants. The relational aspect of
capacity application is further highlighted in the litera-
ture as one of the factors facilitating the success of
change agents in integrating innovations in their context
[32], which most of these graduates demonstrate as they
took on the responsibility of spearheading changes in
HRH practice in their context. The more senior they
were, the more support/resources they had at their dis-
posal and the better positioned they were to consolidate
the changes. The above findings also reinforce the

significant influence the employing organisation has in
determining application by either availing opportunities
or support to embed learning in practice.
Motivation (through either intrinsic or extrinsic incen-

tives) seems to influence the likelihood of trainees iden-
tifying and capitalising on opportunities to apply
learning in their home institutions. As depicted in the
experiences of five of the cases, participants may choose
to leave the home institution for private or international
agencies to advance their career or for better remuner-
ation. In contrast, most participants stayed in the institu-
tion, mainly because of job satisfaction or opportunities
to advance their career, despite being unhappy with their
salary. In the case of academic institutions, the holding
of multiple jobs ameliorated the tension around salaries.
Retention represents one of the issues that accounts for

the complexity of the link between individual capacity de-
velopment through training and the improved capacity of
organisations in terms of improved performance. A system-
atic review of the motivation and retention of health
workers in developing countries [54] emphasised the im-
portance of recognition in health worker motivation, and
identified a set of influential factors, namely, ‘financial in-
centives, career development and management issues’ [54].
The study showed that trainees exercise their agency to re-
solve dissonance or reinforce alignment between their best
interests and that of the institution. This was evident in this
study through the decisions of trainees. Individuals in com-
parable situations/positions/background, end up making
varying decisions as to whether they stay or leave, due to
the multiple intersecting factors. In three cases participants
had the opportunity to augment their income through their
engagement in external multiple job holding practices, thus
keeping them in their posts but creating other conse-
quences impacting on organisational capacity [25, 55, 56].
The narratives further show that while participation in

the training was reported to improve staff contribution
in most instances, the study suggests that training also
has the unintended consequence of increasing turnover
due to the marketability of newly acquired competencies
and leads to capacity loss, as identified in several studies
[55, 57, 58]. An exploratory study in four eastern African
countries focusing on competency gaps in health work-
force management found, for example, that the health
ministries of these countries fared poorly compared to
the private and non-profit sectors in putting retention
strategies in place [59]. These studies have resonance
with our findings that the target institutions, which hap-
pen to be part of the public sector, stand to lose their
trained professionals as they continue to fare unfavour-
ably with private and international agencies.
Another influential individual level factor was senior-

ity, relevant both as an incentive for retention and ad-
vantage for the application of learning. It was evident in
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the accounts of some of the cases that participants in se-
nior positions had better opportunities to take on chal-
lenging assignments, with much wider implications, such
as the development of HR units, the structuring of HR
departments, the training and staffing of these depart-
ments, and representing their institutions in specialised
networks and partnerships. It is safe to suggest that their
seniority gave them the edge (power, decision space, or
opportunity) to apply their learning on a national or re-
gional level, or the incentive to remain in the institution
despite their relatively low salary. In contrast, three
training participants who retained relatively junior posi-
tions reported that they were frustrated with the lack of
recognition/promotion or opportunity.
Albert Hirschman’s Exit, Voice and Loyalty Frame-

work [60, 61] helps shed light in understanding trained
staff’s decisions, as it recognises the heterogeneous ways
individuals respond to unfavourable circumstances in an
organisation: exit (leave the organisation), voice (express
their dissatisfaction and seek change), or remain loyal
(quietly put up with the situation). According to this
perspective, “exit and voice are the two main responses
to dissatisfaction, with voice being more effective and
desirable. … a lack of exit opportunities increases voice,
and loyalty reduces exit” [60]. In the context of this
study, all trainees were based in public institutions,
which are generally characterised by low wages and poor
working conditions. Our analysis shows that while five
chose to leave the institutions (exit), 13 remained (voice/
loyal). Our study suggests that, in addition to wages and
working conditions, factors related to employer recogni-
tion of trained staff (promotion/opportunities) and car-
eer prospect inform the choice of trained staff to exit or
not. While the situation of those who exit the group is
relatively clear, with the limited data we have it is

difficult to differentiate between the voice and loyal re-
sponses. Hence, a full application of Hirschman’s frame-
work with additional data may generate more nuanced
insight about responses of trained staff.
Figure 2 illustrates the influence that the above dis-

cussed contextual and relational factors across multiple
levels have on the contribution of training to organisa-
tional capacity development – a conclusion, which is
supported by the literature [7, 27, 28]. Capacity gaps in
HRM lead to training interventions, which equip partici-
pants with relevant skills and knowledge. Application of
acquired competencies or the resulting improvement in
quality and performance leads to gradual reduction of
the organisational capacity gap in HRM. This balancing
loop is subject to influence by other intersecting factors
that particularly influence application of competencies
by training participants. Specifically, application/contri-
bution is a function of trainees’ motivation and oppor-
tunities to apply learning. The more motivated they are,
or the more opportunities at their disposal, the more
likely they can contribute. Figure 2 also highlights the
various factors related to the employing organisation
(recognition via promotion/assignment of relevant tasks,
institutional incentive arrangements) influencing motiv-
ation and opportunities. Contextual factors (such as
labour market or public sector policies) influence the
aforementioned organisational level determinants. Each
training participant experience unique intersections of
these factors and depending on perception of their cir-
cumstances, training participants decide to stay and con-
tribute to varying degrees, or leave the institution
altogether. In the event of turnover of trained personnel,
the HRM capacity shortages in the organisation persist.
Recall and social desirability bias are possible limita-

tions of the study. We strove to address such bias

Fig. 2 Causal loop diagram of factors mediating contribution of training to organisational capacity development
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through long-term engagement, building trust and confi-
dence to enable opportunities for open reflection and
learning [50]. Another limitation of the study pertains to
the fact that dealing with issues related to impact and
sustainability, which are key but long-term aspects of
capacity development, was not feasible within the limited
period of this research. Hence, the research was limited
to investigating processes, and short and medium-term
outcomes of capacity development.
The findings of the study are not generalizable to par-

ticipants of other training programmes due to the quali-
tative research design and the use of purposive sampling
and small sample size. A future comparative research
examining similar in-service trainings and their relative
contribution can help advance understanding and in-
form policy and practice.

Conclusion
The present case study highlights the complex contextual
and relational factors that affect the contribution of train-
ing to organisational development. The results show di-
versity in graduates’ ability, capacity and opportunity to
apply newly developed skills and expertise. The paper ar-
gues that training, even if relevant and applicable, makes a
‘latent’ contribution which is activated and realised (or
not) through the interaction of multilevel and interacting
contextual and relational factors. The study clearly shows
how a divergence in individual and organisational goals
and expectations (related to financial incentives, work
conditions or career path) leads to internal or external mi-
gration of trained personnel, which drains an institution
of its capacity. Dissatisfaction with payment coupled with
lack of opportunity to advance career and marketability of
new qualification have led to turnover of trained
personnel. The study further implies that implementers
need to focus more deliberately on the likely interaction
and best possible alignments between training relevance,
student selection for potential to contribute, recognition
and career advancement potential.
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7\SH��2ULJLQDO�$UWLFOH�

7KH�SROLWLFV�DQG�SUDFWLFH�RI�LQLWLDWLQJ�D�SXEOLF�KHDOWK�SRVWJUDGXDWH�SURJUDPPH�LQ��

WKUHH�XQLYHUVLWLHV�LQ�VXE�6DKDUDQ�$IULFD��WKH�FKDOOHQJHV�RI�DOLJQPHQW�DQG��

FRKHUHQFH�

�

:ROGHNLGDQ�.LIOH�$PGH���'DYLG�6DQGHUV���0RKVLQ�6LGDW���0DQDVVH�1]D\LUDPEDKR���'DPHQ��

+DLOH�0DULDP���8WD�/HKPDQQ��

�

��8QLYHUVLW\�RI�:HVWHUQ�&DSH��6FKRRO�RI�3XEOLF�+HDOWK�

��(GXDUGR�0RQGODQH�8QLYHUVLW\��'HSDUWPHQW�RI�&RPPXQLW\�+HDOWK��

��8QLYHUVLW\�RI�5ZDQGD��6FKRRO�RI�3XEOLF�+HDOWK��

��$GGLV�$EDED�8QLYHUVLW\��6FKRRO�RI�3XEOLF�+HDOWK���
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$EVWUDFW��

%DFNJURXQG� ,Q�FRXQWU\�SRVWJUDGXDWH�WUDLQLQJ�SURJUDPPH�LQ�ORZ�DQG�PLGGOH�LQFRPH��

FRXQWULHV�DUH�ZLGHO\�FRQVLGHUHG�WR�VWUHQJWKHQ�LQVWLWXWLRQDO�DQG�QDWLRQDO�FDSDFLW\��7KHUH��

H[LVWV�GHDUWK�RI�UHVHDUFK�DERXW�KRZ�QHZ�WUDLQLQJ� LQLWLDWLYHV� LQ�SXEOLF�KHDOWK� WUDLQLQJ��

LQVWLWXWLRQV� FRPH� DERXW�� 7KLV� SDSHU� H[DPLQHV� D� VRXWK�VRXWK� FROODERUDWLYH� LQLWLDWLYH��

ZKHUHLQ� WKUHH� XQLYHUVLWLHV� EDVHG� LQ� (WKLRSLD�� 5ZDQGD� DQG� 0R]DPELTXH� VHW� RXW� WR��

GHYHORS� D� ORFDO� EDVHG� SRVWJUDGXDWH� SURJUDPPH� RQ� KHDOWK� ZRUNIRUFH��

GHYHORSPHQW�PDQDJHPHQW�WKURXJK�SDUWQHUVKLS�ZLWK�D�XQLYHUVLW\�LQ�6RXWK�$IULFD���

�

0HWKRGV� :H� XVHG� D� TXDOLWDWLYH� FDVH� VWXG\� GHVLJQ��:H� FRQGXFWHG� VHPL�VWUXFWXUHG���

LQWHUYLHZV� ZLWK� ��� NH\� LQIRUPDQWV�� ZKR� ZHUH� SXUSRVLYHO\� UHFUXLWHG EDVHG� RQ� WKHLU���

DVVRFLDWLRQ�RU�SUR[LPLW\�WR�WKH�SURJUDPPH��DQG�WKHLU�LQYROYHPHQW�LQ�WKH�GHYHORSPHQW����

UHYLHZ��DSSURYDO�DQG�LPSOHPHQWDWLRQ�RI�WKH�SURJUDPPH��:H�JDWKHUHG VXSSOHPHQWDU\���

GDWD� WKURXJK� GRFXPHQW� UHYLHZV� DQG� REVHUYDWLRQ�� 7KHPDWLF� DQDO\VLV� ZDV� XVHG� DQG���

WKHPHV�ZHUH�JHQHUDWHG LQGXFWLYHO\� IURP� WKH�GDWD�DQG�GHGXFWLYHO\� IURP� OLWHUDWXUH�RQ���

FDSDFLW\�GHYHORSPHQW����

��

5HVXOWV�� 8QLYHUVLW\� $� VXFFHVVIXOO\� LQLWLDWHG� D� SRVWJUDGXDWH� WUDLQLQJ� SURJUDPPH� LQ���

KHDOWK� ZRUNIRUFH� GHYHORSPHQW�PDQDJHPHQW�� 8QLYHUVLW\� %� DQG� &� IDFHG� PXOWLSOH���

FKDOOHQJHV� WR� HPEHG� WKH� SURJUDPPH�� ,W� ZDV� HYLGHQW� WKDW� PXOWLSOH� DFWRUV� XQGHUSLQ���

SURJUDPPH�LQWURGXFWLRQ�DFURVV�LQVWLWXWLRQV��FKDUDFWHUL]HG�E\�FRQWHVWDWLRQV�RYHU�LVVXHV���

RI�SURJUDPPH�IHDVLELOLW\�� UHOHYDQFH��RU�QHHG��$�GDXQWLQJ�FKDOOHQJH� LQ� WKLV� UHJDUG� LV���

HVWDEOLVKLQJ� FRKHUHQFH� EHWZHHQ� KHDOWK� PLQLVWULHV¶� H[SHFWDWLRQ� WR� UROO� RXW� WUDLQLQJ���

SURJUDPPHV� WKDW� PHHW� QDWLRQDO� KHDOWK� SULRULWLHV� DQG� HQVXUH� VXVWDLQDELOLW\�� DQG���

XQLYHUVLWLHV� DQG� DFDGHPLFV¶� H[SHFWDWLRQV� IRU� LQYHVWPHQW� RU� ILQDQFLDO� LQFHQWLYH����
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�

3URJUDPPH�FKDPSLRQV��ORFDWHG�LQ�WKH�XQLYHUVLWLHV��FDQ�EH�NH\�DFWRUV�LQ�EXLOGLQJ�VXFK��

FRKHUHQFH�� LI� WKH\� DUH� FRPPLWWHG� DQG� UHFHLYHG� VXVWDLQHG� VXSSRUW�� 7KH� VRXWK�VRXWK��

LQLWLDWLYH�DOVR�VXIIHUV�IURP�ODFN�RI�ORQJ�WHUP�DQG�DGHTXDWH�VXSSRUW���

�

&RQFOXVLRQV� $JDLQVW�WKH�EDFNJURXQG�RI�YHU\�OLPLWHG�KXPDQ�FDSDFLW\�DQG�FRPSHWLWLRQ��

IRU� WKLV� FDSDFLW\�� LQLWLDWLQJ� WKH� SRVWJUDGXDWH� SURJUDPPH� RQ� KHDOWK� ZRUNIRUFH��

GHYHORSPHQW�PDQDJHPHQW� SURYHG� WR� EH� D� SROLWLFDO� DV� PXFK� DV� D� WHFKQLFDO��

XQGHUWDNLQJ LQIOXHQFHG� E\� PXOWLSOH� DFWRUV� Y\LQJ� IRU UHFRJQLWLRQ� RU� EHQHILWV�� DQG��

LQIOXHQFH� RYHU� LVVXHV� RI� SURJUDPPH� IHDVLELOLW\�� UHOHYDQFH� RU� QHHG�� &ULWLFDO� LQ� WKH��

VXFFHVV�RI�WKH�LQLWLDWLYH�ZDV�DOLJQPHQW�DQG�FRKHUHQFH�DPRQJ�DFWRUV��KHDOWK�PLQLVWULHV���

DQG�XQLYHUVLWLHV�LQ�SDUWLFXODU��DQG�KRZ�ZHOO�SURJUDPPH�FKDPSLRQV�DUH�DEOH�WR�JDUQHU���

VXSSRUW�IRU�DQG�RZQHUVKLS�RI�SURJUDPPH�ORFDOO\��7KH�SDSHU�DUJXHV�WKDW�FRKHUHQFH�DQG���

DOLJQPHQW�DUH�FUXFLDO� WR�HPEHG�SURJUDPPHV��\HW�KDUG� WR�DFKLHYH�ZKHQ�FDSDFLW\�DQG���

UHVRXUFHV�DUH�OLPLWHG�DQG�FRQWHVWHG����

��

.H\ZRUGV� &DSDFLW\�'HYHORSPHQW��&RPSOH[LW\��,QWHUQDWLRQDOL]DWLRQ��3URJUDPPH���

&KDPSLRQ��3XEOLF�+HDOWK�7UDLQLQJ��6RXWK�6RXWK�&RRSHUDWLRQ��
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%DFNJURXQG��

�

7KLV� SDSHU� LV� SDUW� RI� EURDGHU� VWXG\� WKDW� H[SORUHV� D� PXOWL�IDFHWHG� VRXWK�VRXWK��

FROODERUDWLRQ�DPRQJ� IRXU�DFDGHPLF� LQVWLWXWLRQV� LQ� VXE�6DKDUDQ�$IULFD�� WR� VWUHQJWKHQ��

QDWLRQDO� FDSDFLW\� WRZDUGV� JHQHUDWLQJ� PXFK�QHHGHG� OHDGHUV� WR� VSHDUKHDG� ZRUNIRUFH��

GHYHORSPHQW�PDQDJHPHQW� ��±���� 7KH� SDSHU� H[DPLQHV� RQH� FRPSRQHQW� RI� WKH��

FROODERUDWLRQ�� WKH� LQLWLDWLYH� WR� LQWURGXFH� DQG� HPEHG� D� SRVWJUDGXDWH� OHYHO� WUDLQLQJ��

SURJUDPPH� IRFXVLQJ� RQ� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�PDQDJHPHQW� LQ� WKUHH��

XQLYHUVLWLHV�LQ�VXE�6DKDUDQ�$IULFD��(WKLRSLD��5ZDQGD��DQG�0R]DPELTXH��E\�GUDZLQJ��

IURP�WKH�H[SHULHQFH�DQG�H[SHUWLVH�LQ�WKH�ILHOG�IURP�DQRWKHU�XQLYHUVLW\�LQ�6RXWK�$IULFD����

7KLV� SDSHU� VHHNV� WR� JHQHUDWH� LQVLJKW� LQWR� WKH� FRPSOH[LW\� RI� WKLV� SURFHVV�� ZKLFK���

QDYLJDWHG�FRQWHVWDWLRQ�RI�SULRULWLHV�DQG�DOLJQPHQW�DPRQJ�GLIIHUHQW�VWDNHKROGHUV����

��

6KRUWDJHV�RI�KXPDQ�UHVRXUFHV� IRU�KHDOWK� �+5+��DUH�SDUWLFXODUO\�SURQRXQFHG� LQ�VXE���

6DKDUDQ�$IULFD��:HDNQHVVHV� LQ�SODQQLQJ�IRU�+5+�QHHGV�FRQWULEXWH� WR� WKLV�VLWXDWLRQ����

7KH� ODFN� RI� OHDGHUVKLS� FDSDFLW\� IRU� +5+� DQG� WKH� DEVHQFH� RI� ORFDO� OHDGHUVKLS���

GHYHORSPHQW� SURJUDPPHV� LQ� WKH� UHJLRQ� SDUWO\� XQGHUOLH� WKLV� FULVLV� ��±���� /LWHUDWXUH���

GHSLFWV�WKH�LPSRUWDQFH�RI�KDYLQJ�LQ�FRXQWU\ SRVWJUDGXDWH�WUDLQLQJ�SURJUDPPHV�LQ�/RZ���

DQG� 0LGGOH� ,QFRPH� &RXQWULHV� �/0,&V�� DV� D� FULWLFDO� LQWHUYHQWLRQ� WR� VWUHQJWKHQ���

LQVWLWXWLRQDO�DQG�QDWLRQDO�FDSDFLW\�WR�DGGUHVV�KHDOWK�V\VWHP�FKDOOHQJHV��6XFK�LQLWLDWLYHV���

DUH�FUHGLWHG�WR�UHGXFH�FRVW�RI�WUDLQLQJ��LPSURYH DFFHVV��HQKDQFH�FXUULFXOXP�UHOHYDQFH����

FXUE�EUDLQ�GUDLQ��DQG�SURPRWH�VXVWDLQDELOLW\�RI�SURJUDPPHV������������

��

1HXIHOG�DQG�-RKQVRQ�������� LQ� WKHLU� UHYLHZ�RI�VXSSO\�VLGH�VWXGLHV�QRWHG� WKH� ODFN�RI���

OHDGHUVKLS�GHYHORSPHQW�WUDLQLQJ�SURJUDPPHV�LQ�WKH�*OREDO�6RXWK��DQG�WKH�GRPLQDQFH���
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�

RI�LQVWLWXWLRQV�LQ�WKH�*OREDO�1RUWK�LQ�WKH�IHZ�OHDGHUVKLS�GHYHORSPHQW�SURJUDPPHV�LQ�IRU��

/0,&V�� 7KH� DXWKRUV� IXUWKHU� KLJKOLJKWHG� WKH� GLVSURSRUWLRQDWH� HPSKDVLV� JLYHQ� WR��

GHYHORSLQJ� LQGLYLGXDO� FDSDFLW\� DV� RSSRVHG� WR� LQVWLWXWLRQDO� FDSDFLW\� VXFK� DV��

LQIUDVWUXFWXUH��FXUULFXOXP�DQG�WHDFKLQJ�FDSDFLW\�GHYHORSPHQW� DQG�LQFHQWLYHV�IRU�VWDII��

UHWHQWLRQ�DQG�PRWLYDWLRQ������,Q�OLQH�ZLWK�WKLV��KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�LQ�WKH�*OREDO��

6RXWK�DUH�IUDXJKW�ZLWK�FKDOOHQJHV�UHODWHG�WR�VKRUWDJHV�RI�IXQGLQJ��DFDGHPLF�DQG�VXSSRUW��

VWDII��WHDFKLQJ�VSDFH��DQG�FDSDFLW\�WR�GHYHORS�WUDLQLQJ�PDWHULDOV�DQG�FXUULFXOXP����±�

�����

�

2SHUDWLQJ� XQGHU� VXFK� FLUFXPVWDQFHV�� WUDLQLQJ� LQVWLWXWLRQV� KDYH� EHFRPH� FRQWHVWHG���

VSDFHV�LQ� WKH�JOREDOL]DWLRQ��DQG�PDUNHWL]DWLRQ��RI�KHDOWK�SURIHVVLRQV�HGXFDWLRQ�VLQFH���

SURJUDPPH� GHYHORSPHQW� LQ� WKH� 6RXWK� EHFRPHV� FRPPHUFLDOO\� LQWHUHVWLQJ� IRU� KLJKHU���

HGXFDWLRQ� LQVWLWXWLRQV� LQ� WKH� 1RUWK�� ZLWK� ODUJH� VXPV� RI� PRQH\� DYDLODEOH�� 6XFK���

FRQWHVWDWLRQ�DURXQG�SURJUDPPH�SULRULWLHV��DQG�WKH�FRPSHWLWLRQ�IRU�ILQDQFLDO�DQG�YHU\���

VFDUFH�KXPDQ�UHVRXUFHV�SOD\V�RXW�LQ�GLIIHUHQW�ZD\V��DQG�LQ�FRPSOH[�UHODWLRQV�EHWZHHQ���

QRUWKHUQ�DQG�VRXWKHUQ�DFDGHPLF�LQVWLWXWLRQV�LQ�WKLV�UHJDUG���������

��

$�JURZLQJ�ERG\�RI�OLWHUDWXUH�RQ�FDSDFLW\�GHYHORSPHQW�HPSKDVL]HV�LWV�FRPSOH[LW\��DV�LW���

RIWHQ�LQYROYHV�LOO�GHILQHG�QRQ�OLQHDU�SURFHVVHV�WKDW�EULQJ�LQWR�LQWHUDFWLRQ�PXOWLSOH�DFWRUV���

ZLWK�GLYHUVH�LQWHUHVWV�DQG�SULRULWLHV����±�����,W�LV�QRZ�ZHOO�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH���

WKDW�VXVWDLQDEOH�FDSDFLW\�GHYHORSPHQW�UHTXLUHV�FORVH�DWWHQWLRQ�WR�WKHVH�FRPSOH[LWLHV�LQ���

SODQQLQJ�� LPSOHPHQWDWLRQ� DQG� UHVHDUFK�� DQG� H[SORULQJ� WKH� IDFWRUV� WKDW� QXUWXUH� RU���

XQGHUPLQH�FDSDFLW\�GHYHORSPHQW�ZLWKLQ�DQG�DFURVV�WKH�GLIIHUHQW�DQG�LQWHUDFWLQJ�OHYHOV���

���������±������,Q�RWKHU�ZRUGV��LW�LV�LPSHUDWLYH�WR�SD\�KHHG�QRW�RQO\�WR�WKH�WHFKQLFDO���
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�

DVSHFWV��EXW�DOVR�WKH�SROLWLFV�RI�FDSDFLW\�GHYHORSPHQW�DQG�LWV�LQVWLWXWLRQDO�VXVWDLQDELOLW\��

�������

�

(PHUJHQFH�RI�WKH�VRXWK�VRXWK�FROODERUDWLYH�LQLWLDWLYH��

�

3DUWQHUVKLS��WKURXJK�LWV�PXOWLSOH�YDULDQWV��LV�UHFRJQLVHG�DV�RQH�RI�WKH�PHFKDQLVPV�WR��

EULQJ� DERXW� GHYHORSPHQW�� 6RXWK�VRXWK� FRRSHUDWLRQ� LV� RQH� IRUP� RI� GHYHORSPHQW��

SDUWQHUVKLS�DPRQJ�D�ZLGH�UDQJH�RI�DFWRUV�ORFDWHG�LQ�/0,&V�����������

�

,Q�\HDU������WKUHH�RI�WKH�XQLYHUVLWLHV��IURP�(WKLRSLD��5ZDQGD�DQG�0R]DPELTXH��VHW�RXW��

WR� GHYHORS� D� SRVWJUDGXDWH� SURJUDPPH� IRFXVLQJ� RQ� KHDOWK� ZRUNIRUFH���

GHYHORSPHQW�PDQDJHPHQW�ZLWK� WHFKQLFDO� VXSSRUW� IURP� WKH�6RXWK�$IULFDQ�XQLYHUVLW\����

7KH� VXSSRUW� LQFOXGHG� SURYLGLQJ� HGXFDWRUV� IURP� WKHVH� XQLYHUVLWLHV� D� PDVWHUV� OHYHO���

WUDLQLQJ�LQ�KHDOWK�ZRUNIRUFH GHYHORSPHQW�PDQDJHPHQW��GHYHORSPHQW�DQG�DGDSWDWLRQ�RI���

WHDFKLQJ�UHVRXUFHV��DQG�VKDULQJ�H[SHULHQFH�WKURXJK�ZRUNVKRSV�RQ�GHOLYHU\�RI�RSHQ�DQG���

GLVWDQFH� WHDFKLQJ�PRGDOLWLHV��)XQGHG�E\� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2�� WKH���

LQLWLDWLYH� VRXJKW� � WR� UHVSRQG� WR� WKH WZLQ� FKDOOHQJHV� IDFLQJ� SXEOLF� KHDOWK� WUDLQLQJ���

XQLYHUVLWLHV� RI� µEXLOGLQJ� KXPDQ� UHVRXUFHV� FDSDFLW\� LQ�PLQLVWULHV� DQG� KHDOWK� VHUYLFHV���

ZKLOH� DOOHYLDWLQJ� DQG� LPSURYLQJ� WKHLU� RZQ� FDSDFLW\� FRQVWUDLQWV¶����� 7KH� ILQDQFLDO���

VXSSRUW� IURP� :+2� VRXJKW� WR� HQDEOH� WKH� LPSOHPHQWDWLRQ� RI� WKH� DIRUHPHQWLRQHG���

DFWLYLWLHV� OHG� E\� ORFDO� SURJUDPPH� FKDPSLRQV� ZKR� RYHUVHH� WKH� GHYHORSPHQW� DQG���

LQWHJUDWLRQ� RI� SURJUDPPH� LQ� WKH� WKUHH� XQLYHUVLWLHV ����� 7KLV� PHDQW� µILWWLQJ¶� WKH���

SURJUDPPH�LQWR�WKH�ODQGVFDSH�RI�SURJUDPPH�RIIHULQJV�LQ�HDFK�RI�WKH�XQLYHUVLWLHV��7KH���

SURJUDPPH� KDG� VXSSRUW� IURP� WKH� KHDOWK� PLQLVWU\� LQ� HDFK� FRXQWU\� �5ZDQGD����
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�

0R]DPELTXH� DQG� (WKLRSLD�� DQG� OHDGHUVKLS� RI� WKH� LPSOHPHQWLQJ� XQLYHUVLWLHV�� 7KH��

FROODERUDWLYH�SURMHFW�UDQ�IURP������WR��������

�

2YHUDOO�� WKH� LQLWLDWLYH� KDV� GLVWLQFW� IHDWXUHV� RI� VRXWK�VRXWK� FRRSHUDWLRQ�� ZKLFK� LV��

FRQVLGHUHG� D� YLDEOH PHFKDQLVP� WR� IDFLOLWDWH� FDSDFLW\� GHYHORSPHQW� LQ� GHYHORSLQJ��

FRXQWULHV� ������� E\� HQDEOLQJ� H[FKDQJH� RI� NQRZOHGJH�� H[SHULHQFH�� DQG� UHVRXUFHV��

DPRQJ�6RXWKHUQ�SDUWQHUV����������7KLV�LQLWLDWLYH�SUHVHQWHG�DQ�RSSRUWXQLW\�WR�H[SORUH�

IDFWRUV�WKDW�LQIOXHQFH�SURFHVV�DQG�RXWFRPH�RI�D�FDSDFLW\�GHYHORSPHQW�LQLWLDWLYH�DFURVV��

PXOWLSOH�LQVWLWXWLRQDO�DQG�QDWLRQDO�FRQWH[WV��DQG�WR�H[SORUH�KRZ�FRQWH[WXDO�RU�UHODWLRQDO��

IDFWRUV�DVVLVWHG�RU�XQGHUPLQHG�FRKHUHQFH�DQG�DOLJQPHQW����

��

0HWKRGV��

��

:H�XVHG�D�TXDOLWDWLYH�FDVH�VWXG\�GHVLJQ����±�����7KLV�UHVHDUFK�GHVLJQ�VXLWV�WKH�FRPSOH[���

QDWXUH�RI�WKH�SKHQRPHQRQ�XQGHU�LQYHVWLJDWLRQ�DQG�KHOSV�H[SORUH�WKH�FRQWH[W�DQG�WKH���

GLVFUHSDQF\� EHWZHHQ�ZKDW�ZDV� HQYLVDJHG� DQG�ZKDW�PDWHULDOL]HG� ��������� 3XUSRVLYH���

VDPSOLQJ�ZDV�XVHG�WR�UHFUXLW�VWXG\�SDUWLFLSDQWV��Q� �����LQFOXGLQJ����DFDGHPLFV�ORFDWHG���

DW� WKH� WKUHH� SXEOLF� KHDOWK� WUDLQLQJ� XQLYHUVLWLHV�� ��� VWDII� RI� KHDOWK� PLQLVWULHV� LQ���

0R]DPELTXH��5ZDQGD�DQG�(WKLRSLD��DQG�VL[�UHSUHVHQWDWLYHV�RI�H[WHUQDO�GHYHORSPHQW���

RU� WUDLQLQJ� SDUWQHU� LQVWLWXWLRQV�� 7KH� VHOHFWHG� SDUWLFLSDQWV� ZHUH� GLUHFWO\� RU� LQGLUHFWO\���

LQYROYHG�LQ�WKH�GHVLJQ�RU�LPSOHPHQWDWLRQ�RI�WKH�FROODERUDWLYH�SDUWQHUVKLS�WR�LQWURGXFH���

SRVWJUDGXDWH� SURJUDPPH� LQ� KHDOWK�ZRUNIRUFH� GHYHORSPHQW� LQ� WKH� WKUHH� XQLYHUVLWLHV����

3URJUDPPH�FKDPSLRQV��ZKR�ZHUH�DFDGHPLFV�ORFDWHG�LQ�XQLYHUVLWLHV�ZHUH�WDVNHG�ZLWK���

WKH�UHVSRQVLELOLW\�RI�FKDPSLRQLQJ�SURJUDPPH��7KH�UHVW�RI�WKH�SDUWLFLSDQWV�ZHUH�GLUHFWO\���

RU�LQGLUHFWO\�LQYROYHG�LQ�WKH�GHVLJQ�RU�LPSOHPHQWDWLRQ�RI�WKH�FROODERUDWLYH�SDUWQHUVKLS���
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�

WR� LQWURGXFH� SRVWJUDGXDWH� SURJUDPPH� LQ� KHDOWK�ZRUNIRUFH� GHYHORSPHQW� LQ� WKH� WKUHH��

XQLYHUVLWLHV�� 7KHLU� SDUWLFLSDWLRQ� LQFOXGHV� WDNLQJ� SDUW� LQ� FROODERUDWLYH� FXUULFXOXP��

GHYHORSPHQW� ZRUNVKRSV� DQG� H[FKDQJH� RI� H[SHULHQFH�� SDUWLFLSDWLQJ� LQ� WKH� SHULRGLF��

JHQHUDO�SDUWQHUVKLS�PHHWLQJV��RU�EH�SDUW�RI�D�XQLYHUVLW\�RU�KHDOWK�PLQLVWU\�VWUXFWXUH�WKDW��

GHYHORSHG�� UHYLHZHG�� DSSURYHG�� RU� LPSOHPHQWHG� WKH� SURJUDPPH�� � 7DEOH� �� SUHVHQWV��

GLVWULEXWLRQ�RI�SDUWLFLSDQWV�E\�LQVWLWXWLRQDO�ORFDWLRQ�DQG�JHQGHU���

�

7DEOH���± &KDUDFWHULVWLFV�RI�SDUWLFLSDQWV�

,QVWLWXWLRQDO�DIILOLDWLRQ�

8QLYHUVLW\�$� �

8QLYHUVLW\�% �

8QLYHUVLW\�& �

([WHUQDO�GHYHORSPHQW�WUDLQLQJ�SDUWQHUV� �

+HDOWK�PLQLVWULHV� ���

*HQGHU�

0HQ ��

:RPHQ �

�

6HPL�VWUXFWXUHG� LQWHUYLHZV�ZHUH� KHOG� ZLWK� WKH� SDUWLFLSDQWV EHWZHHQ� -XQH� ����� DQG���

0DUFK������LQ�WKHLU�UHVSHFWLYH�FRQWH[WV��7KH�ILUVW�DXWKRU�KHOG����LQWHUYLHZV�LQ�SHUVRQ����

DQG�WZR�LQWHUYLHZV�WHOHSKRQLFDOO\��7KH�LQWHUYLHZV�SULPDULO\�H[SORUHG�SHUFHSWLRQV�DQG���

H[SHULHQFHV�RI�DFWRUV�RYHU�D�UDQJH�RI�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV�WKDW�PHGLDWH�WKH���

SURFHVV� DQG� RXWFRPH� RI� WKH� SDUWQHUVKLS� WR� LQLWLDWH� D� SXEOLF� KHDOWK� SRVWJUDGXDWH���
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�

SURJUDPPH�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��7KH�VHPL�VWUXFWXUHG�LQWHUYLHZV�H[SORUHG��

WKH�IROORZLQJ�EURDG�LVVXHV���

�

x 6WDWH�RI�FDSDFLW\�IRU�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�DW�LQGLYLGXDO�RU�LQVWLWXWLRQDO��

OHYHO��

x ,QWHUQDO�FRQGLWLRQV�LQFOXGLQJ�SURJUDPPH�LPSOHPHQWHUV�DQG�WDUJHWV��LQVWLWXWLRQDO��

FRQWH[W�DQG�SURFHVVHV���

x ([WHUQDO�FRQGLWLRQV�RU�IDFWRUV�LQ�WKH�EURDGHU�FRQWH[W�WKDW�KDYH�EHDULQJ�RQ�WKH��

SURFHVV�DQG�RXWFRPH�RI�WKH�LQWHUYHQWLRQ��

x 6WDNHKROGHUV�� SDUWQHUVKLS�� SURJUDPPHV� DQG� UHVRXUFHV� UHODWHG� WR� WKH���

LQWHUYHQWLRQ����

x 3URFHVV�RI�LPSOHPHQWDWLRQ�RI�YDULRXV�FRPSRQHQWV�RI�WKH�SDUWQHUVKLS�WR�GHYHORS���

FDSDFLW\�LQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��DQG���

x 0HFKDQLVPV�WKDW�HQDEOH�RU�FRQVWUDLQ�WKH�LQWHUYHQWLRQ���

��

7KH�LQWHUYLHZV�ZHUH�PRVWO\�FRQGXFWHG�LQ�(QJOLVK�ZLWK�SDUWLFLSDQWV�IURP�5ZDQGD�DQG���

0R]DPELTXH��ZKR�FRPSOHWHG� WHUWLDU\�HGXFDWLRQ�DQG�KDG�JRRG�FRPPDQG�RI�(QJOLVK����

7KH�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�IURP�(WKLRSLD�ZDV�GRQH�XVLQJ�$PKDULF��WKH�FRXQWU\¶V���

RIILFLDO� ODQJXDJH�� $OO� LQWHUYLHZV� ZHUH� DXGLR� UHFRUGHG�� ZLWK� WKH� SHUPLVVLRQ� RI���

SDUWLFLSDQWV��ZKLFK�ZHUH�WKHQ�WUDQVFULEHG�YHUEDWLP��7KH�ILUVW�DXWKRU�WUDQVFULEHG�DOO�WKH���

(QJOLVK�LQWHUYLHZV�DQG�WUDQVODWHG�WKH�$PKDULF LQWHUYLHZV����

��

:H� JDWKHUHG� VXSSOHPHQWDU\� GDWD� WKURXJK� UHYLHZ� RI� SURMHFW� GRFXPHQWV� LQFOXGLQJ���

SURSRVDOV�� DJUHHPHQWV�� UHSRUWV� DQG� HPDLO� FRUUHVSRQGHQFH�� 8QVWUXFWXUHG� REVHUYDWLRQ���
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��

ZDV� DQRWKHU� VRXUFH� RI� GDWD�� )LUVW� DXWKRU� WRRN� SDUW� LQ� WKH� LPSOHPHQWDWLRQ� SURFHVV���

DWWHQGHG� PHHWLQJV� DQG� ZRUNVKRSV�� DQG� FDUULHG� RXW� ILHOG� YLVLWV� LQ� WKH� FROODERUDWLQJ��

XQLYHUVLWLHV� DFURVV� WKH� WKUHH� FRXQWULHV�� +HQFH�� REVHUYDWLRQDO� LQIRUPDWLRQ�� RZQ��

UHIOHFWLRQV�DQG�DQDO\WLFDO�PHPRUDQGD�UHJDUGLQJ�DFWLYLWLHV��SURFHVVHV��DQG�LQWHUDFWLRQV��

ZHUH�YHU\�LQWHJUDO�WR�WKH�DQDO\VLV�SURFHVV���

�

7ULDQJXODWLRQ�DQG�UHIOH[LYLW\�ZHUH�DSSOLHG�WR�HQVXUH�ULJRU�DQG�WUXVWZRUWKLQHVV�RI�WKH��

UHVHDUFK�ILQGLQJV�������������:H�DQDO\]HG�WKH�GDWD�WKHPDWLFDOO\��7KURXJK�DQ�LWHUDWLYH��

SURFHVV��WKH�UHVHDUFKHU�RSHQ�FRGHG�WKH�WUDQVFULSWV�PDQXDOO\�ZLWK�D�IRFXV�RQ�GHVFULELQJ��

WKH�GLIIHUHQW�GDWD�VHJPHQWV��7KH�LQGXFHG�FRGHV�ZHUH�WKHQ�JURXSHG�LQWR�PRUH�DQDO\WLFDO���

FDWHJRULHV�WKHPHV �SURJUDPPH� LQWURGXFWLRQ�PRGDOLWLHV� UHJXODU�DQG�VSHFLDO�� �YDULRXV���

UROHV� DQG� FKDUDFWHULVWLFV� RI� DFWRUV� LQ� SURJUDPPH� LQWURGXFWLRQ�� WKDW� VSRNH� WR� � WKH���

FRQFHSWXDO�IUDPHZRUN��GUDZQ�IURP�WKH�OLWHUDWXUH�WKDW�SUHVHQWV��FDSDFLW\�GHYHORSPHQW���

DV�D�FRPSOH[�V\VWHPV�SKHQRPHQRQ�HPEHGGHG�LQ�LQWHUDFWLRQV�DFURVV�PXOWLSOH�GRPDLQV���

± LQGLYLGXDO��LQVWLWXWLRQDO��DQG�FRQWH[W������������������

��

)LJXUH���± &RQFHSWXDO�IUDPHZRUN�IRU�DQDO\VLQJ�FDSDFLW\�GHYHORSPHQW�LQWHUYHQWLRQV���

��

7KH�IUDPHZRUN�VHHNV�WR�PDS�WKH�FKDQJH�SURFHVV�LQKHUHQW�LQ�FDSDFLW\�GHYHORSPHQW�VXFK���

DV� WKLV� DQG� WKH�PXOWLSOH�PHGLDWLQJ� SURFHVVHV� DQG� DFWRUV�� ,W� LGHQWLILHV� WKUHH� LWHUDWLYH���

SKDVHV� RI� WKH� FKDQJHV� SURFHVV�� FDSDFLW\� LQWHUYHQWLRQ� �FROODERUDWLYH� SDUWQHUVKLS� DQG���

DVVRFLDWHG�UHVRXUFHV�DQG�H[SHUWLVH���FRQWULEXWLRQ�SHUIRUPDQFH�RI�FDSDFLW\��FXUULFXOXP���

LQWHJUDWLRQ�DQG�WUDLQLQJ�UROO�RXW���DQG�HIIHFWLQJ�FKDQJH�LPSDFW��GHYHORSPHQW�RI�FULWLFDO��

PDVV�� DQG� LPSURYHG� QDWLRQDO� OHDGHUVKLS� DQG� WUDLQLQJ� FDSDFLW\� LQ� WKH� ILHOG��� 7KLV���
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WUDQVLWLRQ�LV�QRW�JXDUDQWHHG�DV�FDSDFLW\�JHQHUDWHG�PD\�UHPDLQ�XQWDSSHG�DQG�PD\�QRW��

OHDG�WR�LPSURYHG�SHUIRUPDQFH�RU�FKDQJH��������

�

$FFRUGLQJ�WR�WKH�IUDPHZRUN��WKH�SURFHVV�DQG�RXWFRPH�RI�WKH�FROODERUDWLYH�LQWHUYHQWLRQ��

WR�LQWHJUDWH�FXUULFXOXP�DQG�UROO�RXW�WUDLQLQJ�VKRXOG�EH�XQGHUVWRRG�E\�IRUHJURXQGLQJ�WKLV��

G\QDPLF�SURFHVV�LQ�WKH�ZHE�RI�FDSDFLW\�OHYHOV�DQG�GLPHQVLRQV�HQFRPSDVVLQJ�DFWRUV�DQG��

SURFHVVHV�RSHUDWLQJ�DW�PXOWLSOH�OHYHOV��LQGLYLGXDO��RUJDQLVDWLRQDO��DQG�HQYLURQPHQWDO����

DQG�VXUIDFLQJ�WKH�XQGHUO\LQJ�PHGLDWLQJ�FRQWH[WXDO�DQG�UHODWLRQDO�IDFWRUV���

�

3HUPLVVLRQ�WR�FRQGXFW�WKH�UHVHDUFK�ZDV�REWDLQHG�IURP�WKH�6HQDWH�5HVHDUFK�&RPPLWWHH���

RI�WKH�8QLYHUVLW\�RI�WKH�:HVWHUQ�&DSH��6RXWK�$IULFD��ZKLFK�LV�WKH�,5%�HWKLFV�FRPPLWWHH���

UHVSRQVLEOH� IRU� GHYHORSPHQW� DQG� PRQLWRULQJ� RI� DOO� XQLYHUVLW\� HWKLFV� SROLFLHV� DQG���

SURFHGXUHV��&RQILGHQWLDOLW\�DQG�DQRQ\PLW\�RI�SDUWLFLSDQWV�ZHUH�HQVXUHG�E\�UHPRYLQJ���

DQ\� LGHQWLI\LQJ� LQIRUPDWLRQ�� DQG� XVLQJ� V\VWHPDWLF� FRGHV� WR� UHIHU� WR� LQVWLWXWLRQV� DQG���

UHVSRQGHQWV� ������ 7KH� WKUHH� LPSOHPHQWLQJ� LQVWLWXWLRQV� DUH� UHIHUUHG� IURP� KHUHRQ� DV���

8QLYHUVLW\�$��8QLYHUVLW\�%��DQG�8QLYHUVLW\�&���

��

5HVXOWV���

��

7KLV�VHFWLRQ�SUHVHQWV�ILQGLQJV�RI�WKH�UHVHDUFK�XQGHU�WZR�EURDG�FDWHJRULHV�WKDW�IRFXV�RQ���

DFWRUV� DQG SURFHVVHV�� (PHUJLQJ� SDWWHUQV� DQG� WKHPHV� ZLWK� UHVSHFW� WR� LQLWLDWLQJ� D���

SRVWJUDGXDWH�SXEOLF�KHDOWK�SURJUDPPH�LQ�WKH�WKUHH�XQLYHUVLWLHV�DUH�SUHVHQWHG�DV� WKH\���

UHODWH� WR� WKH� SURPLQHQW� DFWRUV� �UROHV� DQG� FKDUDFWHULVWLFV�� DQG� SHUWLQHQW� SURFHVVHV RI���

SURJUDPPH�LQWURGXFWLRQ��UHJXODU DQG VSHFLDO�SURJUDPPHV��DQG�SURFHVV�RI�FXUULFXOXP���

DSSURYDO�����
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�

0DSSLQJ�SUDFWLFHV�DQG�SURFHVVHV�RI�SURJUDPPH�LQWURGXFWLRQ��

�

7KH�WKUHH�XQLYHUVLWLHV�KDYH�D�ZLGH�YDULHW\�RI�SURJUDPPHV��ZLWK�GLVWLQFW�RUJDQL]DWLRQDO��

SURFHVVHV�UHJDUGLQJ�KRZ�VXFK�SURJUDPPHV�DUH�LQLWLDWHG��LPSOHPHQWHG��DQG�VXVWDLQHG���

7ZR�EURDG�PRGHOV�RI�SURJUDPPH�LQWURGXFWLRQ�SUHYDLO�LQ�WKHVH�SXEOLF�KHDOWK�WUDLQLQJ��

LQVWLWXWLRQV��L�H��UHJXODU�DQG�VSHFLDO��6HH�7DEOH���EHORZ��

�

7DEOH��� 0RGDOLWLHV�RI�SRVWJUDGXDWH�SURJUDPPH�LQLWLDWLRQ��

)HDWXUHV� 6SHFLDO� 5HJXODU�

$GPLVVLRQ�FULWHULD� $FFRPPRGDWLYH���IOH[LEOH� 6WULFW�VWULQJHQW�

6HOHFWLRQ� 'RQH�E\�WUDLQLQJ�LQVWLWXWLRQ�

ZLWK�KHDOWK�PLQLVWU\�

6HOHFWLRQ�GRQH�E\�8QLYHUVLW\��

DV�SHU�UXOHV�RI�HGXFDWLRQ�

PLQLVWU\

,QFHQWLYHV�WR�VWDII� $GGLWLRQDO�SD\PHQW� 1R�DGGLWLRQDO�LQFHQWLYH�

3HULRG� :HHNHQGV��DIWHU�KRXUV�HYHQLQJ� 'D\��UHJXODU�

6WDII� ([LVWLQJ�RU�JXHVW�VWDII� ([LVWLQJ�RU�DGGLWLRQDO�VWDII�

QHHGHG�

6XVWDLQDELOLW\� 1RW�JXDUDQWHHG��VRPH�HYROYH�WR�

UHJXODU�ZLWK�DGGLWLRQDO�VWDII�

6XVWDLQDEOH�

��

%RWK� URXWHV� RI� SURJUDPPH� LQWURGXFWLRQ� UHTXLUH� FROODERUDWLRQ� ZLWK� PXOWLSOH� DFWRUV���

ZLWKLQ�DQG�RXWVLGH�WKH�WUDLQLQJ�LQVWLWXWLRQ�WR�IXOILO�UHTXLUHPHQWV�UHODWHG�WR�IHDVLELOLW\����

UHOHYDQFH�DQG�TXDOLW\�RI�FXUULFXOXP��5HJXODU�SURJUDPPHV�DUH�IXOO\�HPEHGGHG�LQ�WKH���

LQVWLWXWLRQDO�VWUXFWXUHV�DQG�HQMR\�KHDOWK�PLQLVWU\¶V�DSSURYDO�DQG�VXSSRUW��DQG�KDYH�D���

ORQJHU�OLIH�VSDQ��6SHFLDO�SURJUDPPHV�DUH�LQWURGXFHG�WKURXJK�WHPSRUDU\�WHFKQLFDO�DQG���
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ILQDQFLDO�DUUDQJHPHQWV��ZLWK�UHVSHFW�WR�IXQGLQJ��OHYHO�RI�HQWU\�DQG�VHOHFWLRQ�RI�WUDLQHHV����

ZLWK� WKH�H[SHFWDWLRQ�RI�JUDGXDOO\� WUDQVLWLRQLQJ� LQWR� UHJXODU�SURJUDPPHV�DQG� WKXV�E\��

GHILQLWLRQ�KDYH�D�WHPSRUDU\�OLIH�VSDQ��7DEOH���EHORZ�VXPPDUL]HV�WKH�YDU\LQJ�SUDFWLFHV�LQ��

WKH�XQLYHUVLWLHV ZLWK�UHVSHFW�WR�LQWURGXFLQJ�DQG�VXVWDLQLQJ�SRVWJUDGXDWH�SURJUDPPHV��

�

7DEOH���±0RGDOLWLHV�RI�SRVWJUDGXDWH�SURJUDPPH�LQWURGXFWLRQ�DFURVV�XQLYHUVLWLHV��

,QVWLWXWLRQV��� 6SHFLDO�SURJUDPPH� 5HJXODU�SURJUDPPH�

8QLYHUVLW\�$� $OO�SRVWJUDGXDWH�SURJUDPPHV�

*HQHUDWHV�DGGLWLRQDO�LQFHQWLYH�IRU�VWDII�

,QLWLDWHG�E\�WUDLQLQJ�LQVWLWXWLRQ

ZLWK�ZLWKRXW�VXSSRUW�IURP�02+�RU�

H[WHUQDO�GHYHORSPHQW�RU�WUDLQLQJ�

SDUWQHUV

8QLYHUVLW\�%� $OO�SRVWJUDGXDWH�SURJUDPPHV�

,QLWLDWHG�E\�02+�RU�WUDLQLQJ�LQVWLWXWLRQ

ZLWK�ZLWKRXW�VXSSRUW�IURP�H[WHUQDO�

GHYHORSPHQW�RU�WUDLQLQJ�SDUWQHUV

0D\�UHTXLUH�KLULQJ�DGGLWLRQDO�VWDII��LI�

LQVWLWXWLRQ�RSHUDWLQJ�DW�FDSDFLW\��EXW�QR�

DGGLWLRQDO�LQFHQWLYH�IRU�VWDII�

8QLYHUVLW\�& 6RPH�3RVWJUDGXDWH�SURJUDPPHV� 0RVW�SRVWJUDGXDWH�SURJUDPPHV�

,QLWLDWHG�E\�02+�ZLWK�H[WHUQDO�

GHYHORSPHQW�RU�WUDLQLQJ�SDUWQHUV�

,QLWLDWHG�E\�02+��WUDLQLQJ�LQVWLWXWLRQ�

,QYROYHV�LQFHQWLYHV�IRU�VWDIIV� 0D\�UHTXLUH�KLULQJ�DGGLWLRQDO�VWDII��LI�

LQVWLWXWLRQ�RSHUDWLQJ�DW�FDSDFLW\��EXW�QR�

DGGLWLRQDO�LQFHQWLYH�IRU�VWDII�

�
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,Q� WKH� FDVH� RI� 8QLYHUVLW\� &� ERWK� UHJXODU� DQG� VSHFLDO�PRGHOV� DUH� FRPPRQ�ZD\V� RI��

LQWURGXFLQJ�SRVWJUDGXDWH�SURJUDPPHV��,Q�8QLYHUVLW\�%�WKH�UHJXODU�PRGHO�LV�WKH�PRVW��

FRPPRQ��DQG�WKH�VSHFLDO�DUUDQJHPHQW�KDSSHQV�RIWHQ�IRU�FHUWLILFDWH�RU�VKRUW�FRXUVHV��,Q��

8QLYHUVLW\�$�DOO�SRVWJUDGXDWH�SURJUDPPHV�KDYH�D�VSHFLDO�VWDWXV���

�

0LQLVWU\�RI�+HDOWK� LV� LQVLVWLQJ� WKDW�ZH�VWDUW� >D�QHZ�SURJUDPPH@� ULJKW��

DZD\�� %XW� ZH� UHVSRQGHG� WKDW� ZH� ZRXOGQ¶W� VWDUW� LQ� D� UXVK�� EHIRUH��

FODULI\LQJ� KRZ� LW� LV� JRLQJ� WR� EH� RSHUDWLRQDOL]HG�� ,V� LW� D� UHJXODU��

SURJUDPPH��RU�ZKDW"�,I�LW�LV�UHJXODU��WKH�UHJLVWUDWLRQ�LV�GRQH�WKURXJK�WKH��

XQLYHUVLW\�� ,I� LW� LV� WR� EH� GRQH� DV� VSHFLDO«� WKHQ� \RX� RUJDQL]H� VSHFLDO���

FODVVHV��6DWXUGD\V��6XQGD\V��RU�HYHQLQJ��,I�LW�LV�JRLQJ�WR�EH�VSHFLDO��WKHQ���

ZH�QHHG�WR�PDNH�SURYLVLRQ�IRU�VWDII��\RX�FDQ¶W�MXVW�DVN�WKHP�WR�WHDFK����

7LPH�LV�SUHFLRXV����

>3����8QLYHUVLW\�&@��

��

3ULRU� WR� LQWURGXFLQJ� D� SURJUDPPH�� WUDLQLQJ� LQVWLWXWLRQV� KDYH� WR� IXOILO� FXUULFXOXP���

UHTXLUHPHQWV��ZKLFK�YDU\�DFURVV�LQVWLWXWLRQV��ZLWK�VRPH�PRUH�SURWUDFWHG�WKDQ�RWKHUV����

:LWK�WKH�JURZLQJ�QXPEHU�RI�SURJUDPPHV�DQG�LQ�WKH�FRQWH[W�RI�VKRUWDJH�RI�FDSDFLW\�LQ���

WKH� LQVWLWXWLRQV�� VWULQJHQW� FXUULFXOXP� DSSURYDO� SURFHVVHV� DUH� SXW� LQ� SODFH� WR� HQVXUH���

LQWURGXFWLRQ�RI�RQO\�SULRULW\�SURJUDPPHV��H�J��*HQHULF�03+�DQG�)LHOG�(SLGHPLRORJ\����

:LWK� UHVSHFW� WR� WKH� QHZ� WUDLQLQJ� SURJUDPPH� RQ� KHDOWK� ZRUNIRUFH���

GHYHORSPHQW�PDQDJHPHQW��QRQH RI�WKH�WKUHH�XQLYHUVLWLHV�KDG�VXFK�D�SURJUDPPH��ZKLFK���

LV�DOVR�GLVWLQFW�IURP�WKH�JHQHULF�03+�UXQQLQJ�LQ�DOO�WKH�XQLYHUVLWLHV�DW�WKH�WLPH��6HH���

7DEOH��� ,QYHQWRU\�RI�SURJUDPPHV�EHLQJ�RIIHUHG�LQ�WKH�XQLYHUVLWLHV�DW�WKH�WLPH�RI�WKH���

LQWHUYHQWLRQ����
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�

8QLYHUVLW\�$ HIIHFWLYHO\�LQWHJUDWHG�WKH�QHZ�FXUULFXOXP�LQ�������WUDQVODWLQJ�FXUULFXOXP��

DQG� WHDFKLQJ�UHVRXUFHV��DQG�PRELOL]LQJ�UHVRXUFHV� IURP�H[WHUQDO�SDUWQHUV� WR� WKLV�HQG���

7KH� LQVWLWXWLRQ� SXEOLFL]HG� WKH� SURJUDPPH� DPRQJ� VWDII� DQG� OHDGHUVKLS� RI� WKH� KHDOWK��

PLQLVWU\��ZKLFK�VSRQVRUV�WUDLQHHV��$W�WKH�WLPH�RI�GDWD�FROOHFWLRQ��RYHU����WUDLQHHV�RI��

PXOWLSOH�FRKRUWV�KDYH�EHHQ�HQUROOHG�LQ�WKH�SURJUDPPH��

�

,Q�8QLYHUVLW\�%�DQG�&��WKH�HQYLVDJHG�SURJUDPPH�GLG�QRW�PDWHULDOL]H��7KH�LQVWLWXWLRQV��

QHHGHG�DQ�H[SOLFLW�H[SUHVVLRQ�RI� LQWHUHVW� PHPRUDQGXP�RI�XQGHUVWDQGLQJ�� WR�VXSSRUW��

LQWHJUDWLRQ�RI�SURJUDPPH�IURP�WKH�KHDOWK�PLQLVWU\�HLWKHU�WKURXJK�SURYLGLQJ�IXQGLQJ�IRU���

WKH�VSHFLDO�SURJUDPPH��RU�PDNLQJ�QHFHVVDU\�LQYHVWPHQW�RQ�SHUVRQQHO�DQG�LQIUDVWUXFWXUH���

IRU�LW�WR�EHFRPH�D�UHJXODU�SURJUDPPH��7KH�VRXWK�VRXWK�SDUWQHUVKLS�GLG�QRW�KDYH�IXQGV���

IRU� WKHVH� UHTXLUHG� LQYHVWPHQWV�� 7UDLQHG� VWDII� LQ� WKH� VKRUW� WHUP� XVHG� WKH� WHDFKLQJ���

PDWHULDOV�GHVLJQHG�IRU�WKH�SURJUDPPH�WR�VWUHQJWKHQ�H[LVWLQJ�SURJUDPPHV����

��

,Q�WKH�VHFWLRQV�WKDW�IROORZ��ZH�XQSDFN�WKHVH�YDU\LQJ�GHYHORSPHQWV�DFURVV�XQLYHUVLWLHV���

DQG� H[SODLQ� WKH� FRQWUDVWLQJ� VXFFHVV� LQ� LPSOHPHQWDWLRQ� RI� WKH� SURJUDPPH� EHWZHHQ���

8QLYHUVLW\�$��DQG�WKH�WZR�RWKHU�XQLYHUVLWLHV��%�DQG�&�����

��

0DSSLQJ�DFWRUV��DJHQGDV�DQG�LQWHUDFWLRQV���

��

7KH�WKUHH�SXEOLF�KHDOWK�WUDLQLQJ�XQLYHUVLWLHV�LQWHUDFW�DQG�FROODERUDWH�ZLWK�D�UDQJH�RI���

H[WHUQDO�GHYHORSPHQW�DQG�WUDLQLQJ�SDUWQHUV��DV�ZHOO�DV�ORFDO�DFWRUV�ZKR�LQIOXHQFH�WKH���

QDWXUH��VFRSH��DQG�VXFFHVV�RI�WKHLU�RZQ�HQJDJHPHQW�LQ�WKH�FRXQWULHV�DQG�EH\RQG��DOO LQ���

WKH�FRXUVH�RI�LPSOHPHQWLQJ�WKHLU�PDQGDWH��ZKLFK�HQFRPSDVVHV�WHDFKLQJ�DQG�OHDUQLQJ����
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UHVHDUFK��DQG�H[WHQVLRQ�FRPPXQLW\�RXWUHDFK�VHUYLFH��7DEOH���LOOXVWUDWHV�WKH�YDULRXV��

SURPLQHQW�VWDNHKROGHUV�LQ�WKH�SURFHVV�RI�LQWURGXFLQJ�WUDLQLQJ�SURJUDPPH�LQ�DFDGHPLF��

LQVWLWXWLRQV��

�

7DEOH���± 6WDNHKROGHUV�DQG�UROHV�LQ�WKH�SURFHVV�RI�LQWURGXFLQJ�SRVWJUDGXDWH�SURJUDPPHV�

6WDNHKROGHUV� &KDUDFWHULVWLFV�UROH�LQ�SURJUDPPHV�

'HYHORSPHQW�SDUWQHUV��H�J��86$,'��&'&��

81)3$��:+2�

3ULPDU\�GRQRUV�

([WHUQDO�WUDLQLQJ�SDUWQHUV��H�J��-(3,(*2��

78/$1(��06+��<$/(��5(11(6�

7HFKQLFDO�FRRSHUDWLRQ��,PSOHPHQWHUV�

3XEOLF�+HDOWK�WUDLQLQJ�LQVWLWXWLRQV ,PSOHPHQWHUV�

0LQLVWU\�RI�+HDOWK� &XUUHQW�IXWXUH�HPSOR\HU�RI�WUDLQHHV�

0LQLVWU\�RI�(GXFDWLRQ� 5HJXODWRU���2ZQHU�RI�WUDLQLQJ�SURJUDPPHV

6WDII�IDFXOW\�DW�ORFDO�WUDLQLQJ�LQVWLWXWLRQ� ,PSOHPHQWHUV�

8QLYHUVLW\�FROOHJH�IDFXOW\� 3DUHQW�LQVWLWXWLRQ��UHJXODWRU

3URJUDPPH�FKDPSLRQV� %RXQGDU\�VSDQQHUV�JDWH�NHHSHUV�&KDQJH�

DJHQWV

�

7KHVH� DFWRUV� WKDW� H[HUW� GLVWLQFW� LQIOXHQFH� WR� HQDEOH� RU� FRQVWUDLQ� WKH SURFHVV� �HLWKHU��

WKURXJK� VXSSRUW�� RSSRVLWLRQ�� RU� LQDFWLRQ� LQFOXGH� DFDGHPLFV� ZKR� DVVXPH� WKH� UROH� RI��

FKDPSLRQLQJ�WKH�SURJUDPPH��WKH�WUDLQLQJ�LQVWLWXWLRQ��UHOHYDQW�JRYHUQPHQW�LQVWLWXWLRQV��

QDPHO\�KHDOWK�PLQLVWU\��DQG�H[WHUQDO�GHYHORSPHQW�RU�WUDLQLQJ�SDUWQHUV���

��

$Q\�RI�WKH�DIRUHPHQWLRQHG�DFWRUV�FDQ�LQLWLDWH�SURJUDPPH�LQWURGXFWLRQ��EXW�WKH�VXFFHVV���

RI�WKH�LQLWLDWLYH�DQG�LWV�VXVWDLQDELOLW\�UHTXLUH�VXSSRUW�IURP�DOO�RU�PRVW�RI�WKHVH�DFWRUV����

ZKLFK�GHSHQGV�RQ�DOLJQPHQW�RI� WKHLU� UHVSHFWLYH� DJHQGDV��7KH� IROORZLQJ�SDUW�RI� WKLV���
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VHFWLRQ� GHVFULEHV� WKHVH� DFWRUV� DQG� WKHLU� UROHV� DQG� UHODWLRQVKLSV� LQ� WKH� FRQWH[W� RI��

LQWURGXFLQJ�SRVWJUDGXDWH�SURJUDPPHV��

�

+HDOWK�PLQLVWU\��7KH�KHDOWK�PLQLVWU\�LV�D�FXVWRGLDQ�RI�WKH�KHDOWK�VHFWRU�DQG�SUHVFULEHV��

VWUDWHJLF�GLUHFWLRQ�DQG�SURJUDPPHV� WR�SXEOLF�KHDOWK� WUDLQLQJ�XQLYHUVLWLHV��7KH�KHDOWK��

PLQLVWU\� GHILQHV�ZKLFK� WUDLQLQJ� SURJUDPPHV� DUH� UHOHYDQW� WR� DGGUHVV� QDWLRQDO� KHDOWK��

SULRULW\�� DQG� RXWOLQHV� FRUH� FRPSHWHQFLHV�� (YHQ� WKRXJK� XQLYHUVLWLHV� DUH� XQGHU� WKH��

JRYHUQDQFH�RI�WKH�HGXFDWLRQ�PLQLVWU\��WKH�KHDOWK�PLQLVWU\�DVVXPHV�WKH�DERYH�UROHV�GXH��

WR�LWV�VXSHULRU�H[SHUWLVH�RI�WKH�QHHGV�DQG�UHVRXUFHV�LQ�WKH�VHFWRU���

��

7KH�KHDOWK�PLQLVWU\�RIWHQ� OHDGV� WKH� UROH�RI� LQLWLDWLQJ�QHZ�SXEOLF�KHDOWK�SRVWJUDGXDWH���

SURJUDPPHV� LQ� WKH� LQVWLWXWLRQV�� E\� ZRUNLQJ� ZLWK�WKURXJK� WKH� WKUHH� LQVWLWXWLRQV����

DFDGHPLFV�� RU� H[WHUQDO� SDUWQHUV��7KH�PLQLVWU\� DOVR� LQLWLDWHV� SURJUDPPHV� SDUWLFXODUO\���

ZKHQ�WKRVH�SURJUDPPHV�DUH�FRQVLGHUHG�EDVLF�LQ�WKH�FRQWH[W�RI�QDWLRQDO�KHDOWK�SULRULWLHV���

VXFK�DV�0DVWHUV�LQ�3XEOLF�+HDOWK��RU�0DVWHUV�LQ�)LHOG�(SLGHPLRORJ\���

��

:KLOH� LQ� WKHRU\� DFDGHPLFV�� WUDLQLQJ� LQVWLWXWLRQ�� RU� H[WHUQDO� SDUWQHUV� FRXOG� LQLWLDWH� D���

WUDLQLQJ� SURJUDPPH� LQ� WKH� WKUHH� XQLYHUVLWLHV�� NH\� LQIRUPDQWV� PDGH� LW� FOHDU� WKDW���

VXFFHVVIXO�LQWURGXFWLRQ�RU�VXVWDLQDELOLW\�UHOLHV�RQ�WKH�EX\�LQ�DQG�RZQHUVKLS�IURP�WKH���

KHDOWK�PLQLVWU\���2QH�VHQLRU�DFDGHPLF�VWDII�H[SODLQHG����

��

«�2XU� >8QLYHUVLW\�%¶V@� WUDLQLQJ�VKRXOG� FRQWULEXWH� WR� UHVROYH�D�JLYHQ���

SUREOHP� LQ� >WKH� FRXQWU\@� RU� LQ� WKH� UHJLRQ«�� :H� DUH� IUHH� ZKHQ� ZH���

LGHQWLI\� WKH� QHHG�� ZH� FDQ� DOVR� VXJJHVW� WKH� LQWURGXFWLRQ� RI� D� JLYHQ���
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SURJUDPPH��%XW�«�ZH�DUH�>QRW@�DEOH�WR�VWDUW�D�SURJUDPPH�ZLWKRXW�WKH��

DSSURYDO�RI�WKH�0LQLVWU\�>RI�+HDOWK@���

>3����8QLYHUVLW\�%@�

�

7KH�UROH�RI�WKH�KHDOWK�PLQLVWU\�LQ�LQLWLDWLQJ�WKH�FXUULFXOXP�YDULHG�DFURVV�WKH�FRXQWULHV���

ZLWK�WKH�PLQLVWU\�SOD\LQJ�D�PRUH�DFWLYH�UROH�LQ�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&�WKDQ�LQ��

8QLYHUVLW\�$�� ,Q�WKH�FDVH�RI�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&�� LW�ZDV�UHSRUWHG�WKDW� WKH��

PLQLVWU\�LV�WKH�PDLQ�VWDNHKROGHU�LQ�WUDLQLQJ�QHHGV�DVVHVVPHQW�DQG�SURYLGLQJ�D�UHTXLUHG��

OLVW�RI�FRPSHWHQFLHV���

��

,Q� WKH� FRXUVH� RI� LQWURGXFLQJ� WKH� WUDLQLQJ� SURJUDPPH� RQ� KHDOWK� ZRUNIRUFH���

GHYHORSPHQW�PDQDJHPHQW�� KHDOWK�PLQLVWULHV� LQ� HDFK� FRXQWU\� HQGRUVHG� WKH� SURSRVHG���

SURJUDPPH�DV�UHOHYDQW�DQG�H[SUHVVHG�VXSSRUW�LQ�WKH�HDUO\�VWDJH�RI�WKH�FROODERUDWLRQ�LQ���

������ +RZHYHU�� QRQH� RI� WKH� XQLYHUVLWLHV� UHFHLYHG� DQ\� WDQJLEOH� VXSSRUW� IURP� WKH���

PLQLVWULHV� GXULQJ� WKH� FRXUVH� RI� WKH� FROODERUDWLRQ� ������������� ZKLFK� XQGHUPLQHG���

SURJUDPPH�LQWURGXFWLRQ�SDUWLFXODUO\�LQ�WKH�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&��8QLYHUVLW\���

$�KDG�VRPHZKDW�EHWWHU�OHYHUDJH�RI�LQWURGXFLQJ�SURJUDPPH��SRVVLEO\�GXH�WR�WKH�UHODWLYH���

DXWRQRP\�WKH�XQLYHUVLW\�KDV�LQ�LWV�UHODWLRQ�WR�WKH�KHDOWK�PLQLVWU\���

��

7KH�ODFN�RI�VXSSRUW�IURP�PLQLVWU\�RI�KHDOWK�LQ�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&�FDQ�EH���

DWWULEXWHG�WR�PXOWLSOH�IDFWRUV��2QH�RI�WKH�IDFWRUV�LV�WXUQRYHU�RI�SURJUDPPH�FKDPSLRQV���

EDVHG�LQ�WKH�XQLYHUVLWLHV�RU WXUQRYHU�RI�OHDGHUVKLS�DW�PLQLVWU\�RI�KHDOWK��ZKLFK�UHVXOWHG���

LQ�WKH�ORVV�RI�LPSOHPHQWDWLRQ�PRPHQWXP�RU�ORVV�LQ�LQVWLWXWLRQDO�PHPRU\����

��
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«�,W�>KHDOWK�PLQLVWU\@�GLG�KDYH�HQRXJK�LQIRUPDWLRQ�>DERXW�SURJUDPPH@���

«�:H�>WKH�ORFDO�SURMHFW�WHDP@�KDYH�WULHG�WR�FRPPXQLFDWH�WKLV�ZLWK�WKH��

PLQLVWU\�RI�KHDOWK��%XW�VLQFH�WKH�ILUVW�FRPPXQLFDWLRQ�«WKHUH�KDV�EHHQ�D��

WXUQRYHU�RI�WKUHH�PLQLVWHUV��

>3����8QLYHUVLW\�%@��

�

7KLV�ZDV�IXUWKHU�FRPSOLFDWHG�E\�WKH�DGYHQW�RI�SDUDOOHO�SURFHVVHV�LQ�WKH�WZR�XQLYHUVLWLHV��

WR� LQWURGXFH� VLPLODU� SURJUDPPHV� E\� WKH� KHDOWK�PLQLVWULHV�ZLWK� WKH� EDFNLQJ� RI� RWKHU��

H[WHUQDO�SDUWQHUV�IURP�WKH�1RUWK���

��

3XEOLF� KHDOWK� WUDLQLQJ� XQLYHUVLWLHV� /LNH� RWKHU� DFDGHPLF� LQVWLWXWLRQV�� WKH� WKUHH���

XQLYHUVLWLHV�KDYH�WKH�PDQGDWH�WR�WUDLQ�WKH�QH[W�JHQHUDWLRQ�RI�SXEOLF�KHDOWK�SURIHVVLRQDOV���

WR�PHHW�QDWLRQDO�KHDOWK�SULRULWLHV��EXW�UHO\�RQ�PLQLVWULHV�RI�KHDOWK�IRU�VWUDWHJLF�JXLGDQFH���

DQG�VXSSRUW�ZKHQ�LW�FRPHV�WR�WKH�SURJUDPPHV�WKH\�RIIHU����

��

:KLOH�DOO�WKH�WKUHH�XQLYHUVLWLHV�KDG�FRPSOH[�UHODWLRQVKLS�ZLWK�WKH�KHDOWK�PLQLVWU\��WKHVH���

FRPSOH[LWLHV�SUHVHQWHG�GLIIHUHQWO\�DQG�LPSDFWHG�RQ�SURMHFW�RXWFRPHV�LQ�GLIIHUHQW�ZD\V����

8QLYHUVLW\�$�KDV�D�UHODWLYHO\�KLJK�OHYHO�RI�DXWRQRP\�IURP�PLQLVWU\�RI�KHDOWK�ZKHQ�LW���

FRPHV�WR�LQWURGXFWLRQ�RI�QHZ�SRVWJUDGXDWH�SURJUDPPHV��7KH�SURJUDPPHV�DUH�RSHQ�WR���

SULYDWH�DSSOLFDQWV�DQG�VWXGHQWV�ZRUNLQJ�LQ�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV�ZKLOH�VWDII�RI���

WKH�KHDOWK�PLQLVWU\�UHPDLQ�WKH�PDLQ�FOLHQWV���

��

>7KH� SRVWJUDGXDWH SURJUDPPHV@� HPHUJHG� LQ� D� GHFHQWUDOL]HG� >IDVKLRQ@����

)DFXOWLHV� FDPH� XS� ZLWK� WKH� SURSRVDO�� ZDLWHG� IRU� DSSURYDO� DQG� VWDUWHG� WKH���
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SURJUDPPH�� 1HLWKHU� DGPLQLVWUDWLYH� QRU� DFDGHPLF� PDQDJHPHQW� >RI� WKH��

SURJUDPPH@�LV�FHQWUDOL]HG���

>3����8QLYHUVLW\�$@�

�

,Q�8QLYHUVLW\�%�WKH�KHDOWK�PLQLVWU\�H[HUWV�D�JUHDW�GHDO�RI�LQIOXHQFH�ZKHQ�LW�FRPHV�WR��

SURJUDPPH�LQWURGXFWLRQ��DQG�VHQGV�PRVW�RI�WKH�WUDLQHHV���

�

:KHQ�ZH�VWDUWHG�WKLV�VFKRRO�>LQ�����@��LW�ZDV�ZLWK�WKH�REMHFWLYH�«�WR��

SURGXFH� WKH� KHDOWK� SURIHVVLRQDOV� IRU�0LQLVWU\� RI�+HDOWK� >ZKLFK@� SD\V��

WKHLU�WXLWLRQ�IHHV���«�>&XUUHQWO\@�0RVW�RI�RXU�VWXGHQWV�DUH�IURP�0LQLVWU\���

RI +HDOWK����

>3����8QLYHUVLW\�%@���

��

8QLYHUVLW\�&�KDV�YHU\� FORVH� UHODWLRQ�ZLWK�02+��6WXGHQWV�PDLQO\�FRPSULVH�PLQLVWU\���

VWDII�DQG�DFDGHPLFV�IURP�RWKHU�XQLYHUVLWLHV��/DFN�RI�DOLJQPHQW�LQ�WKH�LQWHUHVWV�RI�WKH���

KHDOWK�PLQLVWU\�RQ�RQH�KDQG��DQG�WKH�XQLYHUVLW\�DQG�DFDGHPLFV�RQ�WKH�RWKHU�KDQG��RYHU���

LVVXHV�RI�IXQGLQJ�RU�VHOHFWLRQ�RI�WUDLQHHV��SXW�D�VWUDLQ�RQ�WKHLU�UHODWLRQVKLS��7KLV�ZDV���

HYLGHQW� ZLWK� WZR� SURPLQHQW� EXW� SDUDOOHO� SURFHVVHV� RI� SURJUDPPH� LQWURGXFWLRQ���

SUHYDLOLQJ� LQ� WKH� XQLYHUVLW\�� UHJXODU� DQG� VSHFLDO�� .H\� LQIRUPDQWV� LQ� 8QLYHUVLW\� &���

UHSRUWHG� WKDW� ODWHO\�02+�LV�SXVKLQJ�IRU� UHJXODU�SURJUDPPHV��DV� LW�FRQVLGHUV�VSHFLDO���

SURJUDPPHV� DV� XQVXVWDLQDEOH�� DV� VSHFLDO� SURJUDPPHV� UHTXLUH� DGGLWLRQDO� ILQDQFLDO���

LQFHQWLYHV��RQ�WRS�RI�VDODULHV��IRU�WKRVH�DFDGHPLFV�LQYROYHG�LQ�WHDFKLQJ�RU�FRRUGLQDWLQJ���

WKH� SURJUDPPH� 7KH� RSSRUWXQLW\� FRVW� IRU� DFDGHPLFV� ZKR� SDUWLFLSDWH� LQ� QHZ���

SURJUDPPHV�ZLWKRXW�DGGLWLRQDO�UHPXQHUDWLRQ��DV�GHVFULEHG�LQ�D�UHODWHG�SXEOLFDWLRQ��LV���

WLPH�DZD\� IURP�HQJDJHPHQW� LQ� H[WHUQDO�PXOWLSOH� MRE�KROGLQJ�SUDFWLFH��ZKLFK�RIIHUV���
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��

ILQDQFLDO� DQG� SURIHVVLRQDO� EHQHILWV� ����� 7KH� WUDLQLQJ� LQVWLWXWLRQ� RQ� LWV� SDUW� FODLP� WR��

RSHUDWH� DW� IXOO� FDSDFLW\� DQG� UHVLVW� KRVWLQJ� QHZ� SURJUDPPHV� ZLWKRXW� WKH� QHFHVVDU\��

LQYHVWPHQW� LQ�SHUVRQQHO�DQG�LQIUDVWUXFWXUH�� �$�VHQLRU�DFDGHPLF�GUHZ�DWWHQWLRQ�WR�WKH��

PLVPDWFK� EHWZHHQ�02+� H[SHFWDWLRQV� DQG� LQYHVWPHQW� WRZDUGV� EXLOGLQJ� FDSDFLW\� RI��

WUDLQLQJ�LQVWLWXWLRQV��

�

>,@ FDQ
W� UHDOO\� VD\� WKH� VXSSRUW� IURP� 02+� WR� XQLYHUVLW\ LV� KLJK� RU��

VWUDWHJLF��%HFDXVH�LW�FKDQJHV�ZKHQ�WKHUH�LV�WXUQRYHU��,W�DOVR�JLYHV�\RX��

WKH SURJUDPPH�� DQG� GRHV� QRW� JLYH� \RX� DQ\WKLQJ� >HOVH@�� ([FHSW� IRU��

>JLYLQJ�XV�WKH@�JR�DKHDG��1R�ILQDQFLQJ���

>3����8QLYHUVLW\�&@��

��

&RQYHUVHO\��02+�UHSUHVHQWDWLYHV�FRQWHQG� WKDW� WKH� WUDLQLQJ� LQVWLWXWLRQ� LV�SHUIRUPLQJ���

EHORZ�FDSDFLW\�DQG�VKRXOG�DFFRPPRGDWH�QHZ�SURJUDPPHV�WKDW�ZRXOG�PHHW�WKH�KHDOWK���

ZRUNIRUFH�QHHG�RI�WKH�VHFWRU��2QH�JRYHUQPHQW�RIILFLDO�GHVFULEHG�WKH�SUDFWLFH�RI�UXQQLQJ���

VSHFLDO�SURJUDPPHV�RU�SURYLGLQJ�LQFHQWLYHV�WR�VWDII�DVVRFLDWHG�ZLWK�WKH�SURJUDPPH�DV���

SHUYHUVH����

��

«� ,I� LW� >WUDLQLQJ� SURJUDPPH@� LV� SURMHFW EDVHG� >VSHFLDO@�� «� LW� WXUQV���

WHDFKHUV�LQWR�UHQW�VHHNHUV�>DQG@�«�LW�ZRQ¶W�KDYH�VXVWDLQDELOLW\��,W�VKRXOG���

EH�SDUW�RI�WKH�>UHJXODU@�V\VWHP�DQG�LQWHJUDWHG��DQG�QHFHVVDU\�FDSDFLW\���

EXLOGLQJ��HTXLSPHQW��ERRNV�VKRXOG�EH�IXOILOOHG�OLNH�RIIHULQJ�WUDLQLQJ�WR���

WHDFKHUV��7KDW�LV�ZKHQ�FDSDFLW\�EXLOGLQJ�EHFRPHV�VXVWDLQDEOH����

>3���8QLYHUVLW\�&@���

��
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3URJUDPPH� FKDPSLRQV� 7KH� LQLWLDWLYH� WR� LQWURGXFH� WKH� QHZ� SURJUDPPH� RQ� KHDOWK��

ZRUNIRUFH�GHYHORSPHQW�PDQDJHPHQW�KDG�GHVLJQDWHG�SURJUDPPH�FKDPSLRQV��ZKR�ZHUH��

VHQLRU�DFDGHPLFV�LQ�WKH�WUDLQLQJ�LQVWLWXWLRQV��,Q�8QLYHUVLW\�$�WKH�SURJUDPPH�FKDPSLRQ���

D�VHQLRU�DFDGHPLF�RI�WKH�WUDLQLQJ�LQVWLWXWLRQ��HQJDJHG�ZLWK�02+�DERXW�WKH�SURJUDPPH���

DQG� ZDV� FRPPLWWHG� WR� VSHDUKHDG� WKH� LPSOHPHQWDWLRQ� RI� WKH� SURJUDPPH� LQ� WKH��

XQLYHUVLW\�� 7KH� XQLYHUVLW\� LQLWLDWHG� WKH� KHDOWK� ZRUNIRUFH� GHYHORSPHQW�PDQDJHPHQW��

SURJUDPPH��ZLWK�WKH�SURJUDPPH�FKDPSLRQ�HQVXULQJ�WKDW�FXUULFXOXP�DSSURYDO�ZLWKLQ��

DQG� RXWVLGH� WKH� LQVWLWXWLRQ� ZDV� DFFRPSOLVKHG�� &XUULFXOXP� DSSURYDO� ZHQW� WKURXJK��

YDULRXV�SURFHVVHV�DW�PXOWLSOH�OHYHOV��VHH�7DEOH���± 3URFHVV�RI�FXUULFXOXP�DSSURYDO�����

��

7DEOH���� &XUULFXOXP�DSSURYDO�SURFHVV�DFURVV�XQLYHUVLWLHV����

3URFHVV�RI�FXUULFXOXP�DSSURYDO

8QLYHUVLW\�$� 8QLYHUVLW\�%� 8QLYHUVLW\�&

'HSDUWPHQW� 'HSDUWPHQW� 'HSDUWPHQW�

3RVWJUDGXDWH�&RXQFLO��

)DFXOW\�

6FKRRO�FRXQFLO 6FKRRO�

6FLHQWLILF�&RXQFLO��

8QLYHUVLW\�

$FDGHPLF�VHQDWH &ROOHJH�

3RVWJUDGXDWH�

FRPPLWWHH��6FLHQWLILF�

'LUHFWRUDWH��XQLYHUVLW\�

%RDUG�RI�GLUHFWRUV�RI�

XQLYHUVLW\

([WHUQDO�UHYLHZHUV�

$FDGHPLF�&RXQFLO��

XQLYHUVLW\�

0LQLVWU\�RI�(GXFDWLRQ *UDGXDWH�

&RXQFLOV�6HQDWH�

8QLYHUVLW\�FRXQFLO� 0LQLVWHULDO�FDELQHW

0LQLVWU\�RI�(GXFDWLRQ

��
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,Q�8QLYHUVLW\�&�WKH�SURJUDPPH�FKDPSLRQ��D�VHQLRU�DFDGHPLF�VWDII��IDFHG�FKDOOHQJHV�WR��

DGYDQFH� WKH� SURJUDPPH� LQWHJUDWLRQ�� 7KH� LPSOHPHQWDWLRQ� SURFHVV� VWDOOHG� IRU� ORQJ��

SHULRGV�LQ�WKH�DEVHQFH�RI�H[SOLFLW�H[SUHVVLRQ�RI�LQWHUHVW�WR�VXSSRUW�WKH�SURJUDPPH�IURP��

WKH�02+�>HLWKHU�SURYLGH�IXQGLQJ�LI�VSHFLDO�SURJUDPPH��RU�PDNH�QHFHVVDU\�LQYHVWPHQW��

RQ� SHUVRQQHO� DQG� LQIUDVWUXFWXUH� LI� UHJXODU@�� DQG� WKH� ODFN� RI� DGHTXDWH� IXQGLQJ� LQ� WKH��

H[LVWLQJ�SDUWQHUVKLS�ZLWK�H[WHUQDO�SDUWQHUV� WR� VXSSRUW� LQYHVWPHQW� LQ� LQIUDVWUXFWXUH�RU��

WHDFKLQJ�SHUVRQQHO��7KLV�DOVR�FRLQFLGHV�ZLWK�WKH�WXUQRYHU�RI�WKH�SURJUDPPH�FKDPSLRQ��

DQG�LQLWLDWLRQ�RI�D�SDUDOOHO�SURFHVV�WR�LQWURGXFH�D�VLPLODU�SURJUDPPH�LQ�WKH�LQVWLWXWLRQ��

ZLWK� VXSSRUW� IURP� WKH� KHDOWK� PLQLVWU\� DQG� H[WHUQDO� SDUWQHUV�� 'HVSLWH� EHLQJ� DEOH� WR��

LQLWLDWH� WKH�FXUULFXOXP�DSSURYDO�SURFHVV�� WKH�SURJUDPPH�VWLOO�QHHGHG� WR�JHW�DSSURYDO���

IURP�WKH�FROOHJH��H[WHUQDO�UHYLHZHUV��DQG�JUDGXDWH�FRXQFLO�VHQDWH�����

��

,Q�8QLYHUVLW\�%��WZR�VHQLRU�DFDGHPLF�VWDIIV�ZHUH�WDVNHG�WR�FKDPSLRQ�WKH�LQWURGXFWLRQ���

RI�WKH�SURJUDPPH�LQ�WKH�LQVWLWXWLRQ��7KH\�LQLWLDWHG�WKH�FXUULFXOXP�GHYHORSPHQW�SURFHVV����

EXW� WKH\� VWRSSHG� VKRUW� RI� WDNLQJ� WKH� FXUULFXOXP� WKURXJK� DOO� WKH� UHTXLUHG� OHYHOV� RI���

DSSURYDO� 7KLV�FRLQFLGHG�ZLWK�D�FKDQJH�LQ�OHDGHUVKLS�DW�02+��ODFN�RI�H[SOLFLW�LQWHUHVW���

DQG� VXSSRUW� IURP�02+�� WXUQRYHU� RI� RQH� RI� WKH� SURJUDPPH� FKDPSLRQV�� DQG� HQG� RI���

SURMHFW�IXQGLQJ����

��

$�QRWDEOH�GLIIHUHQFH�ZLWK�UHVSHFW�WR�SURJUDPPH�FKDPSLRQV�DFURVV�WKH�WKUHH�XQLYHUVLWLHV���

LV�WKDW�WKH�GHVLJQDWHG�SURJUDPPH�FKDPSLRQV�LQ�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&�YDFDWHG���

WKHLU�VHQLRU�OHDGHUVKLS�SRVLWLRQV�LQ�WKH�XQLYHUVLW\�GXULQJ�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQ����

:LWK�WKH�GHSDUWXUH�RI�WKH�VHQLRU�SURJUDPPH�FKDPSLRQV��LQVWLWXWLRQDO�PHPRU\�DERXW�WKH���

SURJUDPPH�� DQG� WKH� PRPHQWXP� DQG� SRWHQWLDOLW\� RI� VHFXULQJ� 02+� EX\�LQ� ZHUH���
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XQGHUPLQHG�� 7KH� SURJUDPPH� FKDPSLRQ� LQ� 8QLYHUVLW\� $� ZDV� DFWLYHO\� HQJDJHG��

WKURXJKRXW�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQ����

�

([WHUQDO�GHYHORSPHQW�DQG�WUDLQLQJ�SDUWQHUV��([WHUQDO�SDUWQHUV�ZRUN�WKURXJK�RU�ZLWK��

ORFDO� DFWRUV� QDPHO\� DFDGHPLFV�� WUDLQLQJ� LQVWLWXWLRQV�� RU� JRYHUQPHQW� LQVWLWXWLRQV� WR��

LQLWLDWH�SURJUDPPHV�WR�DGGUHVV�LQVWLWXWLRQDO�DQG�QDWLRQDO�FDSDFLW\�QHHGV�LQ�FHUWDLQ�DUHDV���

E\�RIIHULQJ�ILQDQFLDO�RU�WHFKQLFDO�VXSSRUW���6RPH�RI�WKH�H[WHUQDO�GHYHORSPHQW�SDUWQHUV��

�H�J��8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��&HQWHUV�IRU�'LVHDVH�&RQWURO���

8QLWHG� 1DWLRQV� 3RSXODWLRQ� )XQG�� :+2�� DQG� H[WHUQDO� WUDLQLQJ� SDUWQHUV� �H�J�� -RKQV��

+RSNLQV� 3URJUDPPH� IRU� ,QWHUQDWLRQDO� (GXFDWLRQ� LQ� *\QHFRORJ\� DQG� 2EVWHWULFV����

7XODQH 8QLYHUVLW\�� 0DQDJHPHQW� 6FLHQFHV� IRU� +HDOWK�� <DOH� 8QLYHUVLW\����

8QLYHUVLW\ RI 5HQQHV��ZHUH�LQIOXHQWLDO�LQ�RQH�RU�PRUH�RI�WKH�XQLYHUVLWLHV����

��

(QJDJHPHQW� RI� WKH� WKUHH� XQLYHUVLWLHV� ZLWK� H[WHUQDO� SDUWQHUV� FDQ� JHQHUDOO\� EH���

FKDUDFWHUL]HG� DV� IUDJPHQWHG�� 7KH� ODFN� RI� FRRUGLQDWLRQ� KDV� OHG� WR� FRPSHWLWLRQ����

GXSOLFDWLRQ�� DQG� ORVV� RI� FDSDFLW\� JDLQV��ZKHUHE\� DFDGHPLF� LQVWLWXWLRQV� RU� WKH� KHDOWK���

PLQLVWU\�FKRRVH�RQH�LQLWLDWLYH�RYHU�DQRWKHU��RU�DOORZ�ERWK�WR�FR�H[LVW��LQVWHDG�RI�VHHNLQJ���

V\QHUJ\�RU�KDUQHVVLQJ�SDUWQHUVKLSV�DQG�VXSSRUW�DURXQG�VLPLODU�LQLWLDWLYHV����

��

1RUWKHUQ�WUDLQLQJ�SDUWQHUV�GRPLQDWH WKH�SDUWQHUVKLS�VSDFH�LQ�WKH�WKUHH�XQLYHUVLWLHV�DQG���

ZLWK�02+��LQ�WHUPV�RI�UHVRXUFH�RU�LQIOXHQFH��FRPSDUHG�WR�6RXWKHUQ�WUDLQLQJ�SDUWQHUV����

,Q�WKH�FDVH�RI�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&��WKHUH�ZHUH�UHSRUWV�RI�SDUDOOHO�SURFHVVHV���

WR�LQWURGXFH�D�VLPLODU�SURJUDPPH�LQ�KXPDQ�UHVRXUFHV�PDQDJHPHQW�LQ�WKH�LQVWLWXWLRQV���

LQ� FROODERUDWLRQ� ZLWK� 1RUWKHUQ� H[WHUQDO� FROODERUDWHV� DQG� OHG� E\� GLIIHUHQW� DFDGHPLF���

SURJUDPPH� FKDPSLRQV� ZLWKLQ� WKH� XQLYHUVLWLHV�� ,Q� WKH� WZR� FRXQWULHV�� WKHUH� ZHUH���
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LQFOLQDWLRQV�WRZDUGV�FROODERUDWLQJ�ZLWK�1RUWKHUQ�H[WHUQDO�WUDLQLQJ�SDUWQHUV��ZKLFK�DUH��

ZHOO�UHVRXUFHG���

�

$�NH\�LQIRUPDQW�H[SUHVVHG�H[DVSHUDWLRQ�DERXW�SUROLIHUDWLRQ�RI�VLPLODU�LQLWLDWLYHV�RIWHQ��

OHG�E\�1RUWKHUQ�H[WHUQDO�WUDLQLQJ�SDUWQHUV�DV�D�FDVH�RI��³«��WKH�IXQGHU�WDLO�ZDJJLQJ�WKH��

FDSDFLW\� GHYHORSPHQW� GRJ�´� >3��@� 5HFRXQWLQJ� WKH� DPELYDOHQFH� VXUURXQGLQJ� WKH��

VFHQDULR� LQ� 8QLYHUVLW\� &� LQ� UHODWLRQ� WR� GHFLVLRQ� DERXW� WKH� FKRLFH� RI� SDUWQHUV� RU��

SURJUDPPHV��D�NH\�LQIRUPDQW�VWDWHG���

�

«� ,� FDQ� VHH� WKDW� >WKLV� VRXWK�VRXWK@� SURJUDPPH� LV� WKH� ILUVW� >WR� EH���

LQLWLDWHG@��«�+RZ�GR�ZH�JR�DERXW�LW"�'R�ZH�PHUJH�>LW�ZLWK�D�VLPLODU���

SURJUDPPH�LQLWLDWHG�ZLWK�QRUWKHUQ�SDUWQHUV@"�«�ZHUH�ZH�VXSSRVHG�WR���

DFFHSW�>MXVW�WKLV�SURJUDPPH@�«�RU�GLG�ZH�GR�WKH�ULJKW�WKLQJ�>WR�FKRRVH���

WKH�SURJUDPPH�VXSSRUWHG�E\�QRUWKHUQ�SDUWQHUV@"���

>3����8QLYHUVLW\�&@���

��

7KH� ILJXUH� EHORZ� VXPPDUL]HV� WKH� DIRUHPHQWLRQHG� DQDO\VLV�� DQG� KLJKOLJKWV� WKH���

SURPLQHQW� DFWRUV�� SURFHVVHV� DQG�PHFKDQLVPV� WKDW� LQIOXHQFHG� WKH� LQWURGXFWLRQ� RI� WKH���

SRVWJUDGXDWH�SURJUDPPH�LQ�SXEOLF�KHDOWK�LQ�WKH�WKUHH�XQLYHUVLWLHV����

��

)LJXUH���±0XOWLOHYHO�IDFWRUV�PHGLDWLQJ�FXUULFXOXP�LQWHJUDWLRQ�DQG�WUDLQLQJ�UROO�RXW���

��

7KH�DERYH�ILJXUH�VKRZV� WKH� OLQN�EHWZHHQ� LQWHUYHQWLRQ��DQG�DVVRFLDWHG�UHVRXUFHV�DQG���

H[SHUWLVH��WRZDUGV�LQWURGXFWLRQ RI D�SRVWJUDGXDWH�SURJUDPPH��DQG�VWDWH�RI�FXUULFXOXP���

LQWHJUDWLRQ�DQG�WUDLQLQJ�UROORXW�LQ�WKH�WDUJHW�XQLYHUVLWLHV��DQG�IXWXUH�FKDQJHV�LQ�WHUPV�RI���
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GHYHORSPHQW�RI�FULWLFDO�PDVV�RI�OHDGHUV��DQG�LPSURYHG�QDWLRQDO�OHDGHUVKLS�DQG�WUDLQLQJ��

FDSDFLW\���,W LV�HYLGHQW�LQ�WKH�DERYH�DQDO\VLV�WKDW�WKLV�WUDQVLWLRQ�LV�PHGLDWHG�E\�G\QDPLF��

VHW� RI� IDFWRUV� DVVRFLDWHG� ZLWK� PXOWLSOH� DFWRUV� �H[WHUQDO� GHYHORSPHQW� DQG� WUDLQLQJ��

SDUWQHUV��XQLYHUVLWLHV��SURJUDPPH�FKDPSLRQV��KHDOWK�PLQLVWULHV��DQG�FRQWH[WXDO�IDFWRUV��

ZLWKLQ�WKH�XQLYHUVLW\�DQG�EH\RQG��+HQFH��FXUULFXOXP�LQWHJUDWLRQ�RU�WUDLQLQJ�UROO�RXW�LV��

FRQWLQJHQW� RQ� VHQLRULW\�� UROH� DQG� PRWLYDWLRQ� RI� SURJUDPPH� FKDPSLRQV� DQG��

RSSRUWXQLWLHV� DQG� VXSSRUW� DW� WKHLU� GLVSRVDO�� )DFWRUV� DVVRFLDWHG� ZLWK� WKH� WDUJHW��

XQLYHUVLWLHV�DQG�KHDOWK�PLQLVWULHV�LQFOXGLQJ�UHFRJQLWLRQ�DQG�VXSSRUW�RI�SURJUDPPH�RU��

LWV�FKDPSLRQV��DQG�LQFHQWLYH�DUUDQJHPHQWV�LPSDFW�RQ�PRWLYDWLRQ�DQG�RSSRUWXQLWLHV�RI��

SURJUDPPH�FKDPSLRQV�WR�VSHDUKHDG�LQWHJUDWLRQ�RI�SURJUDPPH��&RQWH[WXDO�IDFWRUV�VXFK���

DV�QDWLRQDO�SROLFLHV� DQG�SURFHGXUHV�KDYH� D�EHDULQJ�RQ� VXFFHVVIXO� LPSOHPHQWDWLRQ�RI���

LQWHUYHQWLRQ���,QWHUDFWLRQ�DFURVV�WKHVH�LQGLYLGXDO��LQVWLWXWLRQDO�DQG�FRQWH[W�OHYHO�IDFWRUV���

IXUWKHU�GHWHUPLQH�UHWHQWLRQ�RI�SURJUDPPH�FKDPSLRQV�LQ�WKH��WDUJHW�XQLYHUVLWLHV��2YHUDOO����

WKH�GHJUHH�RI�DOLJQPHQW�DFURVV�WKHVH�PXOWLSOH�DFWRUV�DQG�SURFHVVHV�HQDEOH�RU�FRQVWUDLQ���

WKH� VXFFHVV� RI� WKH� FDSDFLW\� GHYHORSPHQW� LQWHUYHQWLRQ� UHVXOWLQJ� LQ� WKH� VKRUW�WHUP��

RXWFRPHV�RI�SDUWLDO�RU�QRQ� LQWHJUDWLRQ�LQ�WZR�XQLYHUVLWLHV��%�DQG�&���DQG�IXOO�LQWHJUDWLRQ���

LQ�8QLYHUVLW\�$����

��

'LVFXVVLRQ���

��

%DVHU�DQG�0RUJDQ��������LQ�WKHLU�UHSRUW�HQWLWOHG�³&DSDFLW\��&KDQJH�DQG�3HUIRUPDQFH´���

HPSKDVL]HG� WKH�QHHG�IRU�FRKHUHQFH� LQ� WKH�FRQWH[W�RI�FRPSOH[�FDSDFLW\�GHYHORSPHQW���

LQLWLDWLYHV� WKDW� DUH� FKDUDFWHUL]HG� E\� PXOWLSOH� LQWHUUHODWHG� FDXVHV� DQG� SRWHQWLDOLW\� RI���

XQLQWHQGHG�RXWFRPHV������7KH�DXWKRUV�IXUWKHU�FRPPHQWHG��³&DSDFLW\�GHYHORSPHQW�ZDV���

QRW�MXVW�D�WHFKQLFDO�H[HUFLVH�LQ�DFKLHYLQJ�EHWWHU�GHYHORSPHQW�SHUIRUPDQFH��,W�ZDV��LQ���
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SUDFWLFH��D�SURFHVV�WKDW�DOORFDWHG�DXWKRULW\��RSSRUWXQLW\��UHVRXUFHV�DQG�VHFXULW\�WR�VRPH��

DQG�QRW�RWKHUV´��������

�

(YLGHQW�LQ�RXU�DQDO\VLV�DQG�GLVFXVVHG�IXUWKHU�LQ�WKH�VHFWLRQV�EHORZ�LV�WKH�GLIIHUHQWLDO��

DQG�G\QDPLF�H[SHULHQFH�RI�LPSOHPHQWLQJ�WKH�LQLWLDWLYH�DFURVV�FRQWH[WV�RZLQJ�PXFK�WR��

WKH�XQSUHGLFWDEOH�LQWHUDFWLRQ�DPRQJ�PXOWLSOH�DFWRUV�WKDW�LV�HPEHGGHG�LQ�FRQWHVWDWLRQV��

RYHU�LVVXHV�RI�SURJUDPPH�UHOHYDQFH��IHDVLELOLW\��DQG�DFWRUV¶�UROHV���

�

&RQIOXHQFH�RI�SRZHU�UHODWLRQV��DQG�QHHG�IRU�FRKHUHQFH�

��

:KHQ� LW� FRPHV� WR� SURJUDPPH� LQWURGXFWLRQ�� WKH� VWXG\� HVWDEOLVKHG� WKDW� VXFFHVV� RI���

LQLWLDWLYHV� GHSHQGV� RQ� WKH� GHJUHH� RI� DOLJQPHQW� DFKLHYHG� DPRQJ� WKH� DJHQGDV� DQG���

H[SHFWDWLRQV�RI�WKH�YDULRXV�DFWRUV�ZLWKLQ�DQG�RXWVLGH�WKH�LQVWLWXWLRQV��ZKR�KDYH�YDU\LQJ���

LQIOXHQFH� RQ� DYDLODELOLW\� RI� UHVRXUFHV� IRU� SURJUDPPHV�� WKHLU� OHJLWLPDF\����

LPSOHPHQWDWLRQ�� DQG� VXVWDLQDELOLW\�� 7KH� SURFHVV� LV� HPEHGGHG� LQ� FRQWHVWDWLRQV� RYHU���

LVVXHV� RI� SURJUDPPH� IHDVLELOLW\�� UHOHYDQFH�� DQG� QHHG� 7KH� ILQDQFLDO� IHDVLELOLW\� RI���

SURJUDPPHV� LV� FRQWHVWHG� EHWZHHQ� LQVWLWXWLRQV� DQG� 02+V�� LQVWLWXWLRQ� DQG� H[WHUQDO���

SDUWQHUV�� RU� LQVWLWXWLRQ� DQG� DFDGHPLFV��7KH� LVVXHV� LQFOXGH� DFDGHPLFV¶�ZRUNORDG� DQG���

ILQDQFLDO� LQFHQWLYHV�� WKH� WUDLQLQJ� LQVWLWXWLRQ¶V� FDSDFLW\� WR� UROORXW� WKH� SURJUDPPH�� RU���

UHVRXUFHV�DW�WKH�02+¶V�GLVSRVDO�WR�VXSSRUW�WKH�LQLWLDWLYH�LQ�WKH�LQVWLWXWLRQV����

��

:LWK�UHVSHFW�WR�SURJUDPPH�UHOHYDQFH�DQG�QHHG��LQ�DOO�WKH�WKUHH�FRXQWULHV�02+�KDV�WKH���

GLVFUHWLRQ� LQ�GHFLGLQJ�ZKHWKHU�D�SURJUDPPH�PHHWV�D�QDWLRQDO�SULRULW\��ZKLFK� LV�DOVR���

LQIOXHQFHG�E\�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�SULRULWLHV�DQG�LQWHUHVWV��WKURXJK�WKH�UROHV���

SOD\HG� E\� H[WHUQDO� SDUWQHUV�� )XWXUH� UHVHDUFK� QHHGV� WR� H[DPLQH� PRUH� FORVHO\� WKH���
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SHUFHSWLRQ�DERXW�JOREDO�RU� ORFDO�RULHQWDWLRQ�RI�H[LVWLQJ�SURJUDPPHV��DQG�SUDFWLFH�RI��

SULRULW\�VHWWLQJ�ZLWKLQ�WKH�KHDOWK�PLQLVWULHV�ZLWK�UHVSHFW�WR�FRUH�FRPSHWHQFLHV�RU�WUDLQLQJ��

SURJUDPPHV���

�

&DQFHGGD HW�DO����������EDVHG�RQ�DVVHVVPHQW�RI�WUDLQLQJ�LQLWLDWLYHV�RULJLQDWLQJ�WKURXJK��

1RUWK�6RXWK�FROODERUDWLRQ�LQ�VXE�6DKDUDQ�$IULFD��UHFRJQL]HG�WKH�FRQIOXHQFH�RI�IDFWRUV��

LQIOXHQFLQJ� VXFK� LQLWLDWLYHV� DQG� XQGHUOLQHG� WKH� LPSRUWDQFH� RI�� DPRQJ� RWKHUV���

DGDSWDELOLW\� ORFDO� RZQHUVKLS� DQG� IXQGLQJ�� FRKHUHQFH� EHWZHHQ� WUDLQLQJ� DQG� FRXQWU\��

KHDOWK�SULRULWLHV��ORQJ�WHUP�HQJDJHPHQW��DQG�LQWHJUDWLRQ�DQG�FRQWLQXLW\�RI�SURJUDPPHV��

������ 2XU� DQDO\VLV� RI� WKH� H[SHULHQFH� RI� WKH� WKUHH� XQLYHUVLWLHV� UHVRQDWHV� ZLWK� WKHVH���

OHVVRQV��HYHQ�WKRXJK�LQ�WKH�YHU\�GLIIHUHQW�FRQWH[W�RI�D�VRXWK�VRXWK�FROODERUDWLRQ��7KH���

VXFFHVVIXO� LQWHJUDWLRQ�RI�SURJUDPPH�LQ�8QLYHUVLW\�$�LV�GRZQ�WR�FRQYHUJHQFH�RI� WKH���

DIRUHPHQWLRQHG�LVVXHV��ZKLOH�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&�IHOO�VKRUW�RI�HPEHGGLQJ���

SURJUDPPH� GXH� WR� ODFN� RI� WKH� FUXFLDO� HOHPHQWV� QDPHO\�� LQDGHTXDWH� RZQHUVKLS� RU���

IXQGLQJ�� DQG� VKRUW�OLYHG� HQJDJHPHQW� RI� NH\� DFWRUV� OLNH� SURJUDPPH� FKDPSLRQV� DQG���

02+����

��

'XSOLFDWLRQ�RI�HIIRUWV��QHHG�IRU�KDUPRQL]DWLRQ��

��

2QH�RI�WKH�FKDOOHQJHV�REVHUYHG��LQ�WKH�FDVH�RI�8QLYHUVLW\�%�DQG�8QLYHUVLW\�&��ZKLFK���

XQGHUPLQH�SURJUDPPH� LQWURGXFWLRQ�RU�VXVWDLQDELOLW\�ZDV� WKH� ODFN�RI�FRRUGLQDWLRQ�RI���

HIIRUWV��DQG�WKH�UHVXOWLQJ�SUHVHQFH�RI�SDUDOOHO�LQLWLDWLYHV��7KHUH�ZHUH�UHSRUWHG�LQVWDQFHV���

RI�ORFDO�DQG�H[WHUQDO�SDUWQHUV�RI�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�ZRUNLQJ�LQ�VLORV�LQ���

WKHLU�UHVSHFWLYH�FROODERUDWLRQV�ZLWK�WKH�LQ�WKH�FDVH�RI�8QLYHUVLW\�%�DQG�&��ZKLFK�SRVH���

FKDOOHQJHV�RI�FRPSHWLWLRQ��GXSOLFDWLRQ��DQG�UHVRXUFH�ZDVWDJH��2Q�WKH�VDPH�QRWH��D�VWXG\���
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GUDZLQJ� IURP� IRXU�PDMRU� LQLWLDWLYHV� LQ� /0,&V�� KLJKOLJKWHG� WKH� EDUULHUV� LQ� RQ�JRLQJ��

SUDFWLFHV�RI�WUDLQLQJ�LQLWLDWLYHV�IRU�KHDOWK�SURIHVVLRQDOV��,Q�WKH�IDFH�RI�SRRU�FRRUGLQDWLRQ��

DQG� FRPPXQLFDWLRQ� DERXW� WKHVH� WUDLQLQJ� LQLWLDWLYHV� DPRQJ� VWDNHKROGHUV�� LQFOXGLQJ��

02+�DQG�UHJXODWRU\�ERGLHV��µORZ�LQFRPH�FRXQWULHV�KDYH�EHHQ�RQ�WKH�UHFHLYLQJ�HQG�RI��

D� GLVRUGHUO\� SDWFKZRUN� RI� VPDOO�VFDOH�� LQVXIILFLHQW� TXDOLW\�� VKRUW�WHUP�� DQG��

XQVXVWDLQDEOH�KHDOWK�SURIHVVLRQDO� WUDLQLQJ� LQLWLDWLYHV�«�FUHDWHG�XQQHFHVVDU\� JDSV�RU��

RYHUODSV� LQ� UHVRXUFHV�� DQG� IDLOHG� WR� KHOS�PHHW� ORQJ�WHUP� QDWLRQDO� KHDOWK� ZRUNIRUFH��

QHHGV¶������ 7KH� DXWKRUV� DUJXH� IRU� D� PRUH� SURPLQHQW� UROH� E\� KHDOWK� PLQLVWULHV� WR��

FRRUGLQDWH� WKHVH� HIIRUWV� ������+RZHYHU�� D� FRQFHUQ�ZLWK� VXFK�DQ�DUUDQJHPHQW��ZKLFK��

UHSUHVHQWV�WKH�SRVLWLRQ�RI�KHDOWK�PLQLVWULHV��LV�WKH�ZLGHO\�SUHYDOHQW�SUDFWLFH�RI�FKRRVLQJ���

DQG�VXSSRUWLQJ�1RUWKHUQ�SDUWQHUVKLS�RYHU�6RXWKHUQ�RQHV��DQG�FURZGLQJ�RXW�RI�VRPH���

SURJUDPPHV�WKDW�DUH�QRW�FRQVLGHUHG�KLJK�SULRULW\�E\�02+����

��

7KH�H[FOXVLYH�IRFXV�RI�XQLYHUVLWLHV�RQ�VR�FDOOHG�EDVLF�SURJUDPPHV��D�FRPPRQ�SDWWHUQ���

LQ�02+¶V�SURJUDPPH�VHOHFWLRQ��FDQ�EH�GHWULPHQWDO�WR�WKH�QHHGHG�PL[�LQ�WKH�UDQJH�RI���

SXEOLF�KHDOWK�SURIHVVLRQDOV��LQ�WKH�FRQWH[W�ZKHUHLQ�RQO\�D�IHZ�SXEOLF�KHDOWK�SURJUDPPHV���

DQG� WUDLQLQJ� LQVWLWXWLRQV� H[LVW� LQ� WKH� FRXQWULHV�� 7KLV� FDQ� DOVR� XQGHUPLQH���

LQWHUQDWLRQDOL]DWLRQ� RI� DFDGHPLF� LQVWLWXWLRQV� ZLWK� UHVSHFW� WR� WKH� GLYHUVLW\� RI� JOREDO���

SURJUDPPHV� LQ� SXEOLF� KHDOWK�� :KDW� LV� HYLGHQW� LQ� WKLV� VWXG\� LV� WKDW� XQLYHUVLWLHV� RU���

DFDGHPLFV�ODFN�DXWRQRP\�LQ�WKLV�UHJDUG����

��

&RQWHVWDWLRQ�EHWZHHQ�KHDOWK�PLQLVWULHV�DQG�XQLYHUVLWLHV�RYHU�LVVXHV�RI�TXDOLW\��UHOHYDQFH���

RU� DOLJQPHQW� RI� WUDLQLQJ� SURJUDPPHV� ZLWK� QDWLRQDO� SULRULWLHV� FDQ� EH� ORFDWHG� LQ� WKH���

GHEDWH� DERXW� LQWHUQDWLRQDOL]DWLRQ� RI� KLJKHU� HGXFDWLRQ� LQ�$IULFD��ZKHUHLQ� LQVWLWXWLRQV���

HQJDJH� LQ� H[FKDQJH� RI� JOREDO� NQRZOHGJH� DQG� NQRZ�KRZ� WRZDUGV� H[HFXWLQJ� WKHLU���

���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���

http://etd.uwc.ac.za/ 
 



��

DFDGHPLF� DQG� UHVHDUFK� PDQGDWHV� ��������� $FDGHPLF� LQVWLWXWLRQV� SDUWQHUVKLS� ZLWK��

H[WHUQDO�SDUWQHUV�FDQ�EH�FKDUDFWHUL]HG�DV�KDYLQJ�DQ�LQWHUQDWLRQDOL]DWLRQ�DJHQGD��ZKHWKHU��

LW�LV�WUDLQLQJ�RI�DFDGHPLFV�DEURDG�RU�DGDSWLQJ�D�QHZ�SURJUDPPH��,QWHUQDWLRQDOL]DWLRQ���

ZKLFK� KDV� DQ� RXWZDUG� DSSURDFK� DQG� HPSKDVL]HV TXDOLW\� DQG� VWDQGDUG�� PD\� QRW� EH��

DOLJQHG�ZHOO�ZLWK�DQ�LQZDUG�IRFXV�RI�PHHWLQJ�ORFDO�SULRULWLHV��-RZL��������QRWHG WKDW��

WKH�LQWHUQDWLRQDOL]DWLRQ RI�KLJKHU�HGXFDWLRQ�LQ�$IULFD�LV�PRWLYDWHG�PDLQO\�E\�WKH�QHHG��

WR� UHYDPS� WKH�DFDGHPLF� DQG�PDQDJHPHQW�FDSDFLW\�RI� WKH� LQVWLWXWLRQV�� LQ� WKH� IDFH�RI��

LQDGHTXDWH�VXSSRUW�IURP�JRYHUQPHQW��7KLV�H[SODLQV�SUHGRPLQDQFH�RI�ZHOO�UHVRXUFHG��

QRUWKHUQ�SDUWQHUV�LQ�LQWHUQDWLRQDOL]DWLRQ LQLWLDWLYHV�LQ�$IULFD�FRPSDUHG�WR�SDUWQHUV�IURP��

VRXWK�RU�WKH�$IULFDQ�UHJLRQ�LQ�SDUWLFXODU�GHVSLWH�D�JURZLQJ�LQWHUHVW�LQ�WKH�ODWHU�W\SHV�RI���

FRRSHUDWLRQ� ������ )LQGLQJ� FRKHUHQFH� LQ� WKH� LQWHUQDWLRQDOL]DWLRQ DJHQGDV� LV� WKXV� D���

GDXQWLQJ�FKDOOHQJH�WKDW�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DQG�JRYHUQPHQWV�LQ�$IULFD�JUDSSOH���

ZLWK�LQ�WKH�FRQWH[W�RI�ODFN�RI�FODULW\�UHJDUGLQJ�UROHV�WKDW�WKH�YDULRXV�DFWRUV�SOD\�LQ�WKH���

LPSOHPHQWDWLRQ�RI�LQWHUQDWLRQDOL]DWLRQ���������

��

1HHG�IRU�VWUDWHJLF�LQYHVWPHQW�WR�VXSSRUW�VRXWK�VRXWK�FRRSHUDWLRQ�RI�XQLYHUVLWLHV����

��

'HVSLWH�WKH�LQFUHDVLQJ�GHPDQGV�SXW�RQ�XQLYHUVLWLHV�WR�PHHW�QDWLRQDO�KHDOWK�ZRUNIRUFH���

QHHGV�� LW�ZDV�DSSDUHQW� LQ� WKLV�UHVHDUFK�WKDW� WKHUH�ZDV�QRW�HQRXJK�LQSXW� WR�VWUHQJWKHQ���

FDSDFLW\� RI� WKH� SXEOLF� KHDOWK� WUDLQLQJ� XQLYHUVLWLHV� UHJDUGLQJ� SHUVRQQHO� DQG���

LQIUDVWUXFWXUH��7KH�LQVWLWXWLRQV�DUH�RIWHQ�H[SHFWHG�WR�VHHN�DQG�JHW�E\�ZLWK�VKRUW�WHUP���

VROXWLRQV����

��

7KH�ILQGLQJV�RI�WKLV�LQYHVWLJDWLRQ�FRPSOHPHQW�WKRVH�RI�HDUOLHU�VWXGLHV�WKDW�DWWULEXWHG�WKH���

ODFN� RI� GLYHUVLW\� LQ� WUDLQLQJ� SURJUDPPHV� LQ� /0,&V� WR� WKH�PXOWLIDFHWHG� VKRUWDJH� RI���
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UHVRXUFHV� IDFLQJ� WUDLQLQJ� LQVWLWXWLRQV� LQFOXGLQJ� IDFXOW\� DQG� VXSSRUW� VWDII�� IXQGLQJ���

FDSDFLW\� WR� GHYHORS� WHDFKLQJ� PDWHULDO� DQG� FXUULFXOXP�� DQG� WHDFKLQJ� VSDFHV��

������������������7KLV� KDV� EHHQ� HYLGHQW� SDUWLFXODUO\� LQ� WKH� FRQWH[W� RI�8QLYHUVLW\�$���

ZKHUH�WKH�LQVWLWXWLRQ�KDV�IHZHU�SURJUDPPHV�WKDQ�8QLYHUVLW\�%�RU�8QLYHUVLW\�&�GXH�WR��

ODFN�RI�UHVRXUFHV�DQG�VXSSRUW��

�

7KH� VXFFHVVIXO� LQWURGXFWLRQ� RI� WKH� SRVWJUDGXDWH� SURJUDPPH� RQ� KXPDQ� UHVRXUFH��

PDQDJHPHQW� LQ�8QLYHUVLW\�$� VXJJHVWV� WKH� LPSRUWDQW� FRQWULEXWLRQ� WKDW� D� VRXWK�VRXWK��

SDUWQHUVKLS� FDQ�PDNH�� /LWHUDWXUH� RQ� VRXWK�VRXWK� FRRSHUDWLRQ� UHSRUWV� RQ� � WKH� IUDJLOH��

QDWXUH�RI�VXFK SDUWQHUVKLSV�GXH�WR�RYHUUHOLDQFH�RQ�IXQGLQJ�IURP�WKH�1RUWK�DQG�FDSDFLW\���

FKDOOHQJHV� � WR� VXVWDLQ� SDUWQHUVKLS� ���� GHVSLWH� WKHLU� SRWHQWLDO� EHQHILWV� LQ� SURPRWLQJ���

6RXWKHUQ�NQRZOHGJH�DQG�H[SHULHQFH��DGDSWDELOLW\�DFURVV�SDUWQHUV��DQG�QRQ�KLHUDUFKLFDO��

UHODWLRQVKLS� ���������� FRPSDUHG� WR� QRUWK�VRXWK� SDUWQHUVKLSV�� ZKRVH� VXFFHVV� LV���

XQGHUPLQHG�E\ ³IXQGDPHQWDOO\�XQHTXDO�UHVRXUFH�HQGRZPHQWV�DQG�LQFHQWLYH�VWUXFWXUHV´���

������7KH�OLWHUDWXUH�RQ�SDUWQHUVKLS�IXUWKHU�PDLQWDLQV�WKDW�D�KRVW�RI�IDFWRUV�SHUWDLQLQJ�WR���

HQYLURQPHQW�� PHPEHUVKLS�� SURFHVV� DQG� VWUXFWXUH�� FRPPXQLFDWLRQ�� SXUSRVH�� DQG���

UHVRXUFHV�GHWHUPLQH�VXFFHVV�RI�SDUWQHUVKLSV�����������

��

1HHG�IRU�VXSSRUW�DQG�VXVWDLQHG�HQJDJHPHQW�RI�SURJUDPPH�FKDPSLRQV��

��

/LWHUDWXUH�HPSKDVL]HV WKH�YDOXH�RI�EDFNLQJ�SURJUDPPH�FKDPSLRQV�LI�WKH\�DUH�WR�PDNH���

SURJUHVV� LQ� IXOILOOLQJ� WKHLU UROHV�� DQG� WKDW� WKH\� QHHG� WR� KDYH� TXDOLWLHV� OLNH� VHQLRULW\����

FUHGLELOLW\�� SHUVRQDOLW\�� DQG� OHDGHUVKLS� ���±����� /LWHUDWXUH� IXUWKHU� KLJKOLJKWV� WKH���

VLJQLILFDQFH�RI�VHOHFWLQJ�WKH�ULJKW�SHUVRQQHO�WR�H[HFXWH�WKH�UROH�RI�FKDPSLRQ�DQG�VXSSRUW���

DW�WKHLU�GLVSRVDO����������2XU�DQDO\VLV�DOVR�VKRZHG�WKDW�SURJUDPPH�FKDPSLRQV¶�VXFFHVV���
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LQ� HQDEOLQJ� LQWURGXFWLRQ� RI� SURJUDPPH� DQG� EXLOGLQJ� FRKHUHQFH� DFURVV� WKH� GLIIHUHQW��

DFWRUV� GHSHQGV� RQ� VHQLRULW\�� VXVWDLQHG� HQJDJHPHQW�� RU� DYDLODELOLW\� RI� UHVRXUFH� DQG��

LQVWLWXWLRQDO�EDFNLQJ���

�

3URJUDPPH� FKDPSLRQ¶V� UROH� LV� DV� PXFK� SROLWLFDO� DV� WHFKQLFDO�� 7KHLU� UHVSRQVLELOLW\��

UHTXLUHV� PRUH� WKDQ� PHHWLQJ� FXUULFXOXP� DSSURYDO� VWDQGDUGV�� DV� WKH\� QHHG� WR� ZRUN��

WRZDUGV�VHFXULQJ�HQGRUVHPHQW�IURP�KHDOWK�PLQLVWULHV�DQG�RWKHU�VWDNHKROGHUV�WR�JLYH�WKH��

QHZ�SURJUDPPH�OHJLWLPDF\�DQG�UHTXLUHG�UHVRXUFHV���

�

7DNHQ�WRJHWKHU��WKH�H[SHULHQFHV�RI�WKH�WKUHH�SXEOLF�KHDOWK�WUDLQLQJ�XQLYHUVLWLHV�UHVRQDWH���

ZLWK� RWKHU� VWXGLHV� WKDW� UHFRJQL]H SDUWQHUVKLS� DQG� FROODERUDWLRQ� DV� NH\� VWUDWHJLHV� IRU���

WDFNOLQJ�FRPSOH[�FKDOOHQJHV�VXFK�DV� IRVWHULQJ� LQQRYDWLRQ�RU� LPSURYLQJ�SHUIRUPDQFH���

������������ 2XU� DQDO\VLV� IXUWKHU� VKRZV� WKDW� SDUWQHUVKLSV� WR� LQWURGXFH� SRVWJUDGXDWH���

SURJUDPPHV�LQ�SXEOLF�KHDOWK�WUDLQLQJ�XQLYHUVLWLHV�DUH�IUDXJKW�ZLWK�FRQWHVWHG�LQWHUHVWV���

DQG� SULRULWLHV� DURXQG� ZKDW� LV� IHDVLEOH� RU� UHOHYDQW�� DQG� SRWHQWLDOLW\� RI� VXFFHVV� LQ���

HPEHGGLQJ� DQG� VXVWDLQLQJ� SURJUDPPH� GHSHQGV� RQ� DOLJQPHQW�� FRKHUHQFH� DQG���

KDUPRQL]DWLRQ RI�GLIIHUHQFHV�DPRQJ�WKH�YDULRXV�SOD\HUV����

��

7KH� ILQGLQJV� IURP� WKLV� VWXG\� FDQQRW� EH� H[WUDSRODWHG� WR� DOO� SXEOLF� KHDOWK� WUDLQLQJ���

XQLYHUVLWLHV� ZLWKLQ� WKH� FRXQWULHV� RU� WKH� VXE�6DKDUDQ� UHJLRQ�� 7KH� OLPLWHG� HYLGHQFH���

VXJJHVWV�WKDW�XQLYHUVLWLHV�ZLWKLQ�FRXQWULHV�DQG�LQ�WKH�UHJLRQ�ZRUN�ZLWK�GLIIHUHQW�VHW�RI���

DFWRUV��DQG�KDYH�TXLWH�GLVWLQFW�H[SHULHQFHV�DQG�UHODWLRQVKLSV����

��

7KH�VWXG\�KDV�WZR�PDLQ�OLPLWDWLRQV��)LUVW��GHWHUPLQLQJ�LPSDFW�DQG�VXVWDLQDELOLW\�RI�QHZ���

SURJUDPPHV��ZKLFK�DUH�NH\�EXW� ORQJ�WHUP�DVSHFWV�RI�FDSDFLW\�GHYHORSPHQW��ZDV�QRW���
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IHDVLEOH�ZLWKLQ�WKH�OLPLWHG�SHULRG�RI�WKLV�UHVHDUFK��7KH�IRFXV�RI�WKH�UHVHDUFK�ZDV�WKXV�

OLPLWHG� WR� LQYHVWLJDWLQJ� SURFHVVHV�� DQG� VKRUW� DQG� PHGLXP�WHUP� RXWFRPHV� RI� WKH��

LQWHUYHQWLRQ�� 6HFRQG�� GXH� WR� VRFLDO� GHVLUDELOLW\� ELDV� ������ DQG� WHQVLRQV� EHWZHHQ��

DFFRXQWDELOLW\� DQG� OHDUQLQJ������ SDUWLFLSDQWV� PD\� KDYH� EHHQ� LQKLELWHG� IURP� IXOO\��

GLVFORVLQJ� IDLOXUHV� WKDW� PLJKW� UHIOHFW� EDGO\� RQ� WKHPVHOYHV� RU� WKHLU� LQVWLWXWLRQ�� :H��

DFNQRZOHGJH�WKH�LVVXH�DQG�VWURYH�WR�DGGUHVV�LW�WKURXJK�ORQJ�WHUP�HQJDJHPHQW��EXLOGLQJ��

WUXVW� DQG� FRQILGHQFH� ZLWK� UHVHDUFK� SDUWLFLSDQWV� WR� HQDEOH� RSSRUWXQLWLHV� IRU� RSHQ��

UHIOHFWLRQ�DQG�OHDUQLQJ���

�

&RQFOXVLRQV���

��

$JDLQVW� WKH� EDFNJURXQG� RI� YHU\� OLPLWHG� KXPDQ� FDSDFLW\� DQG� FRPSHWLWLRQ� IRU� WKLV���

FDSDFLW\��WKH�SURFHVV�RI�LQWURGXFLQJ�SRVWJUDGXDWH�SURJUDPPH LQ�WKH�WKUHH�XQLYHUVLWLHV���

LV� D� SROLWLFDO� DV�PXFK� DV� D� WHFKQLFDO� XQGHUWDNLQJ LQIOXHQFHG� E\�PXOWLSOH� DFWRUV� DQG���

DJHQGDV� 7KH� UHVHDUFK� VKRZV� WKDW� SXEOLF� KHDOWK� WUDLQLQJ� XQLYHUVLWLHV� DUH� FRQWHVWHG���

JURXQGV� DPRQJ� PXOWLSOH� DFWRUV� �KHDOWK� PLQLVWU\�� HGXFDWLRQ� PLQLVWU\�� XQLYHUVLW\����

DFDGHPLFV�� DQG H[WHUQDO� GHYHORSPHQW� RU� WUDLQLQJ� SDUWQHUV�� Y\LQJ� IRU� UHFRJQLWLRQ� RU���

EHQHILWV�� DQG� LQIOXHQFH� RYHU� LVVXHV� RI� SURJUDPPH� IHDVLELOLW\�� UHOHYDQFH� RU� QHHG�� $���

VXFFHVVIXO�LQWURGXFWLRQ�DQG�IXUWKHU�VXVWDLQDELOLW\�GHSHQG RQ�DOLJQPHQW�RI�LQWHUHVWV�DQG���

FRKHUHQFH� LQ�FRQWULEXWLRQ�RI�PRVW�RI� WKH�DFWRUV��KHDOWK�PLQLVWULHV�DQG�XQLYHUVLWLHV� LQ���

SDUWLFXODU��&ULWLFDO�LQ�WKH�VXFFHVV�RI�WKLV�VRXWK�VRXWK�FRRSHUDWLRQ�LV�VXSSRUW�DYDLODEOH�WR���

VXFK�LQLWLDWLYHV��DQG�KRZ�ZHOO�SURJUDPPH�FKDPSLRQV�DUH�DEOH�WR�JDUQHU�VXSSRUW�IRU�DQG���

RZQHUVKLS�RI�SURJUDPPH�ORFDOO\��7KH�SDSHU�DUJXHV�WKDW�FRKHUHQFH�DQG�DOLJQPHQW�DUH���

FUXFLDO� WR� HPEHG�SURJUDPPHV�� \HW� KDUG� WR� DFKLHYH�ZKHQ�FDSDFLW\� DQG� UHVRXUFHV� DUH���

OLPLWHG�DQG�FRQWHVWHG����
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�

�

�

7DEOH��� ,QYHQWRU\�RI�SURJUDPPHV�UXQQLQJ�DW�WKH�LQVWLWXWLRQV�DW�WKH�WLPH�RI�WKH�LQWHUYHQWLRQ�

8QLYHUVLW\�$ 8QLYHUVLW\�% 8QLYHUVLW\�&

3RVWJUDGXDWH�

3URJUDPPHV

0RGH�RI�

GHOLYHU\�

3RVWJUDGXDWH��

3URJUDPPHV�

0RGH�RI�

GHOLYHU\�

3RVWJUDGXDWH�

3URJUDPPHV�

0RGH�RI�

GHOLYHU\�

+HDOWK�

V\VWHPV�

6SHFLDOLW\�

WUDFN��VSHFLDO�

SURJUDPPH�

3XEOLF�+HDOWK )DFH�WR�IDFH��

UHJXODU��

HYHQLQJ�

3XEOLF�+HDOWK� )DFH�WR�IDFH��

UHJXODU�

(YHQLQJ��

6SHFLDO�

SURJUDPPH

+XPDQ�

5HVRXUFH�

GHYHORSPHQW�

6SHFLDOLW\�

WUDFN��VSHFLDO�

SURJUDPPH�

(SLGHPLRORJ\� )DFH�WR�IDFH��

UHJXODU��

HYHQLQJ�

5HSURGXFWLYH�

+HDOWK�WUDFN

6SHFLDOLW\�

WUDFNV��

UHJXODU�

'LVHDVH�

SUHYHQWLRQ�

6SHFLDOLW\�

WUDFN��VSHFLDO�

SURJUDPPH�

)LHOG�

(SLGHPLRORJ\�

DQG�

/DERUDWRU\�

0DQDJHPHQW

%OHQGHG��

UHJXODU�

+HDOWK�6HUYLFH�

0DQDJHPHQW�

WUDFN�

6SHFLDOLW\�

WUDFNV��

UHJXODU�

3XEOLF�+HDOWK�

DQG�

%LRVFLHQFH

6SHFLDO�

SURJUDPPH�

,QWHUQDWLRQDO�

+HDOWK�

0DQDJHPHQW�

6SHFLDO� (SLGHPLRORJ\� 6SHFLDOLW\�

WUDFNV��

UHJXODU�

+HDOWK�DQG�

+RVSLWDO�

0DQDJHPHQW�

%OHQGHG��

5HJXODU�

(QYLURQPHQWDO�

+HDOWK

6SHFLDOLW\�

WUDFNV��

UHJXODU�

5HJXODU� )LHOG�

(SLGHPLRORJ\

6SHFLDO�

SURJUDPPH�

3XEOLF�+HDOWK�

1XWULWLRQ

5HJXODU�

SURJUDPPH

+RVSLWDO�

$GPLQLVWUDWLRQ

6SHFLDO�

SURJUDPPH�

+HDOWK�

,QIRUPDWLFV

6SHFLDO�

SURJUDPPH�
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+RVSLWDO�DQG�

+HDOWK�&DUH�

$GPLQLVWUDWLRQ

6SHFLDO�

SURJUDPPH�

+HDOWK�

(FRQRPLFV�

6SHFLDO�

SURJUDPPH
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5HIHUHQFHV�

�

��� $PGH�:.��6DQGHUV�'��&KLOXQGR�%��5XJLJDQD�(��+DLOH�0DULDP�'��/HKPDQQ�8��([SORULQJ��

PXOWLSOH�MRE�KROGLQJ�SUDFWLFHV�RI�DFDGHPLFV�LQ�SXEOLF�KHDOWK�WUDLQLQJ�LQVWLWXWLRQV�IURP�WKUHH��

VXE�6DKDUDQ�$IULFD�FRXQWULHV��GULYHUV��LPSDFW��DQG�UHJXODWLRQ��*ORE�+HDOWK�$FWLRQ���������������

��� $PGH�:.��6DQGHUV�'��/HKPDQQ�8��%XLOGLQJ�FDSDFLW\�WR�GHYHORS�DQ�$IULFDQ�WHDFKLQJ�SODWIRUP��

RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��D�FROODERUDWLYH�LQLWLDWLYH�RI�XQLYHUVLWLHV�IURP�IRXU�VXE��

6DKDUDQ�FRXQWULHV��+XP�5HVRXU�+HDOWK��������������±�����

��� $PGH�:.��0DUFKDO�%��6DQGHUV�'��/HKPDQQ�8��'HWHUPLQDQWV�RI�HIIHFWLYH�RUJDQLVDWLRQDO��

FDSDFLW\�WUDLQLQJ��/HVVRQV�IURP�D�WUDLQLQJ�SURJUDPPH�RQ�KHDOWK�ZRUNIRUFH�GHYHORSPHQW�ZLWK���

SDUWLFLSDQWV�IURP�WKUHH�$IULFDQ�FRXQWULHV��%0&�3XEOLF�+HDOWK��������������±������

��� 1HXIHOG�9��-RKQVRQ�1��7UDLQLQJ�DQG�'HYHORSPHQW�RI�+HDOWK�/HDGHUV��-RLQW�/HDUQLQJ�,QLWLDWLYH���

:RUNLQJ�3DSHU������2QWDULR����������

��� 1\RQL�-��*HGLN�*��+HDOWK�ZRUNIRUFH�JRYHUQDQFH�DQG�OHDGHUVKLS�FDSDFLW\�LQ�WKH�$IULFDQ�5HJLRQ���

5HYLHZ�RI�KXPDQ�UHVRXUFHV�IRU�KHDOWK��*HQHYD����������

��� :RUOG�+HDOWK�2UJDQ]DWLRQ��:RUNLQJ�WRJHWKHU�IRU�KHDOWK��7KH�:RUOG�+HDOWK�5HSRUW���������

*HQHYD����������

��� $IULFDQ�8QLRQ��)RXUWK�6HVVLRQ�RI�WKH�$IULFDQ�8QLRQ�&RQIHUHQFH�RI�0LQLVWHUV�RI�+HDOWK���± ����

0$<������&$0+���(;3�����D���,9���7KHPHௗ��³8QLYHUVDO�$FFHVV�WR�4XDOLW\�+HDOWK�6HUYLFHVௗ����

,PSURYH�0DWHUQDO��1HRQDWDO�DQG�&KLOG�+HDOWK�´���������

��� 5RXUNH�-��+RZ�FDQ�PHGLFDO�VFKRROV�FRQWULEXWH�WR�WKH�HGXFDWLRQ��UHFUXLWPHQW�DQG�UHWHQWLRQ�RI���

UXUDO�SK\VLFLDQV�LQ�WKHLU�UHJLRQ"�%XOO�:RUOG�+HDOWK�2UJDQ����������������±�����

��� $PXDNZD�PHQVDK�)��1HOVRQ�$$��5HWHQWLRQ�RI�0HGLFDO�'RFWRUV�LQ�*KDQD�WKURXJK�/RFDO���

3RVWJUDGXDWH�7UDLQLQJ��-�(GXF�3UDFW���������������±������

���� &DQFHGGD�&��)DUPHU�3(��.HUU\�9��1XWKXODJDQWL�7��6FRWW�.:��*RRVE\�(��HW�DO��0D[LPL]LQJ�WKH���

,PSDFW�RI�7UDLQLQJ�,QLWLDWLYHV�IRU�+HDOWK�3URIHVVLRQDOV�LQ�/RZ�,QFRPH�&RXQWULHV��)UDPHZRUNV����

&KDOOHQJHV��DQG�%HVW�3UDFWLFHV��3/R6�0HG�������������H�����������

���� )UHQN�-��&KHQ�/��%KXWWD�=�D��&RKHQ�-��&ULVS�1��(YDQV�7��HW�DO��+HDOWK�SURIHVVLRQDOV�IRU�D�QHZ���

FHQWXU\��WUDQVIRUPLQJ�HGXFDWLRQ�WR�VWUHQJWKHQ�KHDOWK�V\VWHPV�LQ�DQ�LQWHUGHSHQGHQW�ZRUOG����

���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���

http://etd.uwc.ac.za/ 
 



��

/DQFHW���������������������±�����

���� 0XOODQ�)��)UHK\ZRW�6��2PDVZD�)�HW�DO��%XFK�(��&KHQ�&��*UH\VHQ�65��HW�DO��0HGLFDO�VFKRROV�LQ��

VXE�6DKDUDQ�$IULFD��/DQFHW�������0DU������������������±�����

���� &HOOHWWL�)��5H\QROGV�7$��:ULJKW�$��6WRHUW]�$��'D\ULW�0��(GXFDWLQJ�D�QHZ�JHQHUDWLRQ�RI�GRFWRUV��

WR�LPSURYH�WKH�KHDOWK�RI�SRSXODWLRQV�LQ�ORZ� DQG�PLGGOH�LQFRPH�&RXQWULHV��3/R6�0HG���

������������±����

���� -RZL�-2��,QWHUQDWLRQDOL]DWLRQ�RI�+LJKHU�(GXFDWLRQ�LQ�$IULFDௗ��'HYHORSPHQWV��(PHUJLQJ�7UHQGV���

,VVXHV�DQG�3ROLF\�,PSOLFDWLRQV��+LJK�(GXF 3ROLF\�������������±�����

���� %DVHU�+��0RUJDQ�3��&DSDFLW\��&KDQJH�DQG�3HUIRUPDQFH��6WXG\�5HSRUW��0DDVWULFKW���������

���� $QDORXL�)��'DQTXDK�-.��&ULWLFDO�&DSDFLW\�'HYHORSPHQW��&KDP��3DOJUDYH�0DFPLOODQ����������

���� 7D\ORU�3��&ODUNH�3��&DSDFLW\�IRU�D�FKDQJH� GRFXPHQW�EDVHG�RQ�RXWFRPHV�RI�WKH�³&DSDFLW\���

&ROOHFWLYH´�ZRUNVKRS�'XQIRUG�+RXVH�������6HSWHPEHU�������>,QWHUQHW@��/RQGRQ��,QVWLWXWH�RI���

'HYHORSPHQW�6WXGLHV��������$YDLODEOH�IURP����

KWWSV���VLWHUHVRXUFHV�ZRUOGEDQN�RUJ�,17&'5&�5HVRXUFHV�&DSDFLW\BIRUBDBFKDQJH�SGI��

���� +RSH�.5��&DSDFLW\�'HYHORSPHQW�IRU�*RRG�*RYHUQDQFH�LQ�'HYHORSLQJ�&RXQWULHV��6RPH���

/HVVRQV�IURP�WKH�)LHOG��,QW�-�3XEOLF�$GP����������������±������

���� 9HUPDDN�+��8VLQJ�FDXVDO�ORRS�GLDJUDPVWR�GHDO�ZLWK�FRPSOH[�LVVXHV��0DVWHULQJ�DQ�LQVWUXPHQW���

IRU�V\VWHPLF DQG�LQWHUDFWLYH�FKDQJH��,Q��-DPLHVRQ�':��%DUQHWW�5&��%XRQR�$)��HGLWRUV����

&RQVXOWDWLRQ�IRU�2UJDQL]DWLRQDO�&KDQJH�5HYLVLWHG��5HVHDUFK�LQ�0DQDJHPHQW�&RQVXOWLQJ����UG���

HG��&KDUORWWH��1&��,QIRUPDWLRQ�$JH�3XEOLVKLQJ��������S�����±������

���� %ULQNHUKRII�':��0RUJDQ�3-��&DSDFLW\�DQG�&DSDFLW\�'HYHORSPHQW��&RSLQJ�ZLWK�&RPSOH[LW\����

3XEOLF�$GP�'HY�����������±������

���� $UDJyQ�$2��$�&DVH�IRU�6XUIDFLQJ�7KHRULHV�RI�&KDQJH�IRU�3XUSRVHIXO�2UJDQLVDWLRQDO�&DSDFLW\���

'HYHORSPHQW��,'6�%XOO���������������±������

���� $UDJyQ�$2��*LOHV�0DFHGR�-&��$�µ6\VWHPLF�7KHRULHV�RI�&KDQJH¶$SSURDFK�IRU�3XUSRVHIXO���

&DSDFLW\�'HYHORSPHQW��,'6�%XOO���������������±������

���� 81'3��&DSDFLW\�'HYHORSPHQW��3UDFWLFH�1RWH��1HZ�<RUN���81'3����������

���� 2(&'��7KH�&KDOOHQJH�RI�&DSDFLW\�'HYHORSPHQW��:RUNLQJ�WRZDUGV�*RRG 3UDFWLFH�>,QWHUQHW@����

3DULV��2(&'��������$YDLODEOH�IURP����

KWWS���ZZZ�IDR�RUJ�ILOHDGPLQ�WHPSODWHV�FDSDFLW\EXLOGLQJ�SGI�'$&BSDSHUBILQDO�SGI��
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���� %DEX�6&��6HQJXSWD�'��&DSDFLW\�'HYHORSPHQW�DV�D�5HVHDUFK�'RPDLQௗ��)UDPHZRUNV����

$SSURDFKHV���DQG�$QDO\WLFV��,61$5�'LVFXVVLRQ�3DSHU���>,QWHUQHW@��:DVKLQJWRQ�'&���������

$YDLODEOH�IURP��KWWS���DJHFRQVHDUFK�XPQ�HGX�ELWVWUHDP���������LVQDUGS���SGI�

���� 0RUJDQ�3��7KH�LGHD�DQG�SUDFWLFH�RI�V\VWHPV�WKLQNLQJ�DQG�WKHLU�UHOHYDQFH�IRU�FDSDFLW\��

GHYHORSPHQW��0DDVWULFKW��(&'30���������

���� %ODJHVFX�0��<RXQJ�-��&DSDFLW\�'HYHORSPHQW�IRU�3ROLF\�$GYRFDF\��&XUUHQW�7KLQNLQJ�DQG��

$SSURDFKHV�DPRQJ�$JHQFLHV�6XSSRUWLQJ�&LYLO�6RFLHW\�2UJDQLVDWLRQV�>,QWHUQHW@��2',�:RUNLQJ��

3DSHU��/RQGRQ��������5HSRUW�1R��������$YDLODEOH�IURP���

KWWSV���ZZZ�RGL�RUJ�VLWHV�RGL�RUJ�XN�ILOHV�RGL�DVVHWV�SXEOLFDWLRQV�RSLQLRQ�ILOHV�����SGI�

���� 3DWWRQ�04��'HYHORSPHQWDO�(YDOXDWLRQ��$SSO\LQJ�&RPSOH[LW\�&RQFHSWV�WR�(QKDQFH�,QQRYDWLRQ���

DQG�8VH��1HZ�<RUN��*XLOIRUG�3UHVV����������

���� 3RWWHU�&��%URXJK�5��6\VWHPLF�FDSDFLW\�EXLOGLQJ��D�KLHUDUFK\�RI�QHHGV��+HDOWK�3ROLF\�3ODQ���������

6HS������������±�������

���� )RZOHU�$��8EHOV�-��0XOWLSOH�'LPHQVLRQV��7KH�0XOWL�IDFHWHG�1DWXUH�RI�&DSDFLW\��7ZR�/HDGLQJ���

0RGHOV��LQ�&DSDFLW\�'HYHORSPHQW�LQ�3UDFWLFH� ,Q��8EHOV�-��$FTXD\H�%DGGRR�1�$��)RZOHU�$����

HGLWRUV��&DSDFLW\�'HYHORSPHQW�LQ�3UDFWLFH��/RQGRQ��(DUWKVFDQ����������

���� 0DWWHVVLFK�3��0RQVH\�%��&ROODERUDWLRQ��:KDW�0DNHV�,W�:RUN��$�5HYLHZ�RI�5HVHDUFK���

/LWHUDWXUH�RQ�)DFWRUV�,QIOXHQFLQJ�6XFFHVVIXO�&ROODERUDWLRQ >,QWHUQHW@���QG�HG��0LQQHVRWD����

$PKHUVW�+��:LOGHU�)RXQGDWLRQ�����������S��$YDLODEOH�IURP��KWWS���HULF�HG�JRY�"LG ('��������

���� :LOGULGJH�9��&KLOGV�6��&DZWKUD�/��0DGJH�%��+RZ�WR�FUHDWH�VXFFHVVIXO�SDUWQHUVKLSV�D�UHYLHZ�RI���

WKH�OLWHUDWXUH��+HDOWK�,QIR�/LEU�-����������6XSSO����±������

���� 81(3��,QWHJUDWLQJ�6RXWK�6RXWK�&RRSHUDWLRQ�LQ�WKH�81(3�3URJUDPPHV�RI�:RUN��3ROLF\���

*XLGDQFH��1DLUREL����������

���� &DVWLOOR�*7��5HVHDUFK�SDUWQHUVKLSV��,VVXHV��/HVVRQV��5HVXOWV�DQG�'UHDPV�IRU�6XVWLQDEOH���

'HYHORSPHQW�>,QWHUQHW@��/RQGRQ��������5HSRUW�1R���1HWZRUN�3DSHU�1R������$YDLODEOH�IURP����

KWWS���GOF�GOLE�LQGLDQD�HGX�GOF�ELWVWUHDP�KDQGOH������������5HVHDUFK�SDUWQHUVKLSV�LVVXHV���

OHVVRQV�UHVXOWV�DQG�GUHDPV�IRU�VXVWDLQDEOH�GHYHORSPHQW�SGI"VHTXHQFH ���

���� 81'3��)UDPHZRUN�RI�RSHUDWLRQDO�JXLGHOLQHV�RQ�8QLWHG�1DWLRQV�VXSSRUW�WR�6RXWK�6RXWK�DQG���

WULDQJXODU�FRRSHUDWLRQ��9RO���������1HZ�<RUN����������

���� &KLSHWD�&��.DXQGD�-0��6RXWK�6RXWK�DQG�7ULDQJXODU�&RRSHUDWLRQௗ��,PSOLFDWLRQV�IRU�6RXWKHUQ���
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$IULFDQ�&RXQWULHV��$GGLV�$EDED���������

���� 6WDNH�5(��0XOWLSOH�&DVH�6WXG\�$QDO\VLV��1HZ�<RUN��7KH�*XLOIRUG�3UHVV���������

���� 0RKG�1RRU�.%��&DVH�6WXG\ௗ��$�6WUDWHJLF�5HVHDUFK�0HWKRGRORJ\��$P�-�$SSO�6FL���

���������������±����

���� <LQ�5��&DVH�VWXG\�UHVHDUFK��GHVLJQ�DQG�PHWKRGV��&DOLIRUQLD��6$*(�3XEOLFDWLRQV�/WG���������

���� &UHVZHOO�-��0LOOHU�'��'HWHUPLQLQJ�9DOLGLW\�LQ�4XDOLWDWLYH�,QTXLU\��7KHRU\�3UDFW���

��������������±�����

���� %ROJHU�-��&DSDFLW\�GHYHORSPHQW��ZK\��ZKDW�DQG�KRZ��&DSDFLW�'HY�2FFDV�6HU�������������±����

���� %DVHU�+��0RUJDQ�3��&DSDFLW\��&KDQJH�DQG�3HUIRUPDQFH��'LVFXVVLRQ�3DSHU�1R���%��0DDVWULFKW���

(XURSHDQ�&HQWUH�IRU�'HYHORSPHQW�3ROLF\�0DQDJHPHQW����������

���� .RKQ�/7��0HWKRGV�LQ�&DVH�6WXG\�$QDO\VLV�>,QWHUQHW@��������5HSRUW�1R������$YDLODEOH�IURP����

KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ��DHF����E���DD�����HH�����I�F����HF�H�����SGI��

���� *LOVRQ�/��+DQVRQ�.��6KHLNK�.��$J\HSRQJ�,$��6VHQJRRED�)��%HQQHWW�6��%XLOGLQJ�WKH�ILHOG�RI���

KHDOWK�SROLF\�DQG�V\VWHPV�UHVHDUFK��VRFLDO�VFLHQFH�PDWWHUV��3/R6�0HG������������H�����������

���� &URZH�6��&UHVVZHOO�.��5REHUWVRQ�$��+XE\�*��$YHU\�$��6KHLNK�$��7KH�FDVH�VWXG\�DSSURDFK����

%0&�0HG�5HV�0HWKRGRO������������������

���� .QLJKW�-��,QWHUQDWLRQDOL]DWLRQ�5HPRGHOHG��'HILQLWLRQ��$SSURDFKHV��DQG�5DWLRQDOHV��-RXUQDO�RI���

6WXGLHV�LQ�,QWHUQDWLRQDO�(GXFDWLRQ�������������±����$YDLODEOH�IURP����

KWWSV���GRL�RUJ���������������������������$��

���� 7HIHUUD�'��.QLJKW�-��+LJKHU�(GXFDWLRQ�LQ�$IULFD��7KH�,QWHUQDWLRQDO�'LPHQVLRQ��7HIHUUD�'����

.QLJKW�-��HGLWRUV��0DVVDFKXVHWWV��&HQWHU�IRU�,QWHUQDWLRQDO�+LJKHU�(GXFDWLRQ����������

���� 0XOODQ�)��)UHK\ZRW�6��1RQ�SK\VLFLDQ�FOLQLFLDQV�LQ����VXE�6DKDUDQ�$IULFDQ�FRXQWULHV��/DQFHW���

>,QWHUQHW@�������'HF����>FLWHG������0DU��@���������������±����$YDLODEOH�IURP����

KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

���� &DQFHGGD�&��&RWWRQ�3��6KHPD�-��5XOLVD�6��5LYLHOOR�5��$GDPV�/�9��+HDOWK�3URIHVVLRQDO���

7UDLQLQJ�DQG�&DSDFLW\�6WUHQJWKHQLQJ�7KURXJK�,QWHUQDWLRQDO�$FDGHPLF�3DUWQHUVKLSVௗ��7KH�)LUVW���

)LYH�<HDUV�RI�WKH�+XPDQ�5HVRXUFHV�IRU�+HDOWK�3URJUDP�LQ�5ZDQGD��,QW�-�+HDO�3ROLF\�0DQDJ����

���������������±������

���� 2(&'��8QORFNLQJ�WKH�SRWHQLDO�RI�6RXWK�6RXWK &RRSHUDWLRQ��3ROLF\�5HFRPPHQGDWLRQV�IURP���

WKH�7DVN�WHDP�RQ�6RXWK�6RXWK�&RRSHUDWLRQ�>,QWHUQHW@��������$YDLODEOH�IURP����
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KWWS���ZZZ�RHFG�RUJ�GDF�HIIHFWLYHQHVV�77�66&�3ROLF\�5HFRPPHQGDWLRQV�SGI�

���� 'HYHORSPHQW�3�LQ�3�DQG��6RXWK�6RXWK�&RRSHUDWLRQ��$�3DWKZD\�IRU 'HYHORSPHQW�>,QWHUQHW@���

������$YDLODEOH�IURP��KWWS���ZZZ�SDUWQHUV�SRSGHY�RUJ�UHSSXE�USWSXEBSXEOLFDWLRQV�DVS�

���� /DQGDX�/%��&RPPXQLWLHV�RI�.QRZOHGJH�RU�7\UDQQLHV�RI�3DUWQHUVKLS��5HIOHFWLRQV�RQ�1RUWK��

6RXWK�5HVHDUFK�1HWZRUNV�DQG�WKH�'XDO�,PSHUDWLYH��-�5HIXJ 6WXG�������0D\������������±�����

���� %R\GHOO�/5��3DUWQHUVKLSVௗ��$�/LWHUDWXUH�5HYLHZ�>,QWHUQHW@��5HYLHZ�/LWHUDWXUH�$QG�$UWV�2I�7KH��

$PHULFDV��'XEOLQ��������$YDLODEOH�IURP��KWWS���ZZZ�SXEOLFKHDOWK�LH�ILOHV�ILOH�,3+OLWHUDWXUH�SGI�

���� -RKQVWRQ�6��6WHLQPDQ�/��%UDGIRUG�9��:DONLQVKDZ�/��-RKQVRQ�'��$Q�$QDO\VLV�RI�WKH�$GRSWLRQ��

DQG�,PSOHPHQWDWLRQ�RI�%UHDVWIHHGLQJ�3ROLFLHV�LQ�:DVKLQJWRQ�6WDWH�&OLQLFV��-�&RPPXQLW\�0HG��

+HDOWK�(GXF�������������±�����

���� *UHHQKDOJK�7��%DWH�3��.\ULDNLGRX�2��0DFIDUODQH�)��5REHUW�*��'LIIXVLRQ�RI�,QQRYDWLRQV�LQ���

6HUYLFH�2UJDQL]DWLRQV��6\VWHPDWLF�5HYLHZ�DQG�5HFRPPHQGDWLRQV��0LOEDQN�4����

��������������±������

���� $QVHWW�6��%RXQGDU\�6SDQQHUௗ��7KH�*DWHNHHSHU�RI�,QQRYDWLRQ�LQ�3DUWQHUVKLSV��$FFRXQWDELOLW\���

)RUXP�������������±������

���� +RQLJ�0,��1R�6PDOO�7KLQJ��6FKRRO�'LVWULFW�&HQWUDO�2IILFH�%XUHDXFUDFLHV�DQG�WKH���

,PSOHPHQWDWLRQ�RI�1HZ�6PDOO�$XWRQRPRXV�6FKRROV�,QLWLDWLYHV��$P�(GXF�5HV�-����

��������������±�������

���� .UHIWLQJ�/��5LJRU�LQ�4XDOLWDWLYH�5HVHDUFK��7KH�$VVHVVPHQW�RI�7UXVWZRUWKLQHVV��$P�-�2FFXS���

7KHU����������������±������

���� 3HDUVRQ�-��/HQ&'�/HDUQLQJ�3DFNDJH�RQ�&DSDFLW\�'HYHORSPHQW����������
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ORIGINAL ARTICLE

Exploring multiple job holding practices of academics in public health
training institutions from three sub-Saharan Africa countries: drivers, impact,
and regulation
Woldekidan Kifle Amde a, David Sanders a, Baltazar Chilundob, Etienne Rugiganac,
Damen Haile Mariam d and Uta Lehmann a

aSchool of Public Health, University of Western Cape, Cape Town, South Africa; bDepartment of Community Health, Eduardo Mondlane
University, Maputo, Mozambique; cSchool of Public Health, University of Rwanda, Kigali, Rwanda; dSchool of Public Health, Addis Ababa
University, Addis Ababa, Ethiopia

ABSTRACT
Background: The paper examines external multiple job holding practices in public health
training institutions based in prominent public universities in three sub-Saharan Africa
countries (Rwanda, Ethiopia, Mozambique).
Objective: The study aims to contribute to broadening understanding about multiple job
holding (nature and scale, drivers and reasons, impact, and efforts to regulate) in public
health training schools in public universities.
Methods: A qualitative multiple case study approach was used. Data were collected through
document reviews and in-depth interviews with 18 key informants. Data were then triangu-
lated and analyzed thematically.
Results: External multiple job holding practices among faculty of the three public health
training institutions were widely prevalent. Different factors at individual, institutional, and
national levels were reported to underlie and mediate the practice. While it evidently con-
tributes to increasing income of academics, which many described as enabling their continu-
ing employment in the public sector, many pointed to the negative effects as well. Similarities
were found regarding the nature and drivers of the practice across the institutions, but
differences exist with respect to mechanisms for and extent of regulation. Regulatory
mechanisms were often not clear or enforced, and academics are often left to self-regulate
their engagement. Lack of regulation has been cited as allowing excessive engagement in
multiple job holding practice among academics at the expense of their core institutional
responsibility. This could further weaken institutional capacity and performance, and quality
of training and support to students.
Conclusion: The research describes the complexity of external multiple job holding practice,
which is characterized by a cluster of drivers, multiple processes and actors, and lack of
consensus about its implication for individual and institutional capacity. In the absence of a
strong accountability mechanism, the practice could perpetuate and aggravate the fledgling
capacity of public health training institutions.
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Background

It is evident from the literature that multiple job
holding is a pervasive phenomenon in the public
sector and in higher education institutions (HEIs) in
many countries [1–5]. The practice is known by dif-
ferent names, such as dual practice, dual job holding,
moonlighting, multiple job holding, dual employ-
ment, multiple employment, dual working, double
work, and plural employment [5].

In multiple job holding, staff augment basic salaries
by engaging in a wide range of academic and nonaca-
demic activities within and outside their home institu-
tions [6,7]. How the practice is viewed and judged
varies. Many [6–8] recognize and understand the
underlying reasons. A World Bank report points out,

‘With wages so low, it is difficult to condemn such
behavior’ [8]. Altbach recognizes the significance of
multiple job holding beyond the additional income,
and mentions its contribution in expanding the scope
of experience and expertise of educators [6,7].

At the same time, others [8,9] have argued that
external multiple job holding is detrimental to the aca-
demic quality in HEIs, suggesting that ‘Faculty moon-
lighting is . . . one of the more serious problems faced by
higher education in developing countries’ [8]. It is
argued that the practice further undermines the already
weak capacity of health professional training [10].

It is widely recognized that HEIs in sub-Saharan
Africa lack critical inputs to fulfill their mandates of
developing the next generation of professionals [11].
This holds true for public health training as well [12].

CONTACT Woldekidan Kifle Amde wamde@uwc.ac.za School of Public Health, University of the Western Cape, Private Bag X17, Bellville, Cape
Town 7535, Republic of South Africa

GLOBAL HEALTH ACTION
2018, VOL. 11, 1491119
https://doi.org/10.1080/16549716.2018.1491119

© 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://etd.uwc.ac.za/ 
 

http://orcid.org/0000-0002-0511-4096
http://orcid.org/0000-0003-1094-7655
http://orcid.org/0000-0002-0778-3285
http://orcid.org/0000-0002-2627-8954
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2018.1491119&domain=pdf


The region has one of the lowest numbers of public
health academics globally, with one study suggesting
that the continent has a similar total number of pub-
lic health academics as a major public health school
in the North [13]. Amde et al. (2014) argue that
underlying the lack of national leadership and capa-
city for health workforce development is weak capa-
city in public health training institutions [12].

Brain drain and predatory practices of Non
Gorvernmental Organizations (NGOs) in the health
sector have received attention and criticism, for
example in the context of Global Health Initiatives
[14]. However, it appears that the phenomenon of
brain drain in general, and multiple job holding in
particular, in public health training institutions has
received relatively little national and international
attention.

This study investigates the phenomenon of multi-
ple job holding in three HEIs in the context of
debates about capacity for public health education
in Africa. It explores drivers and reasons, impact,
and efforts at regulating practices. It seeks to illustrate
the complex balancing act HEIs perform in having to
attract or retain staff against competition for expertise
from international NGOs, meeting their academic
mandates, and working within the constraints of
public service regulations. The study aims to contri-
bute to broadening our understanding generally
about what perpetuates weak capacity at Public
Health training institutions in Africa, and specifically
about the practice of multiple job holding in public
health training departments in prominent public uni-
versities in three sub-Saharan Africa countries,
namely University of Rwanda (UR), University of
Eduardo Mondlane (UEM, Mozambique), and
Addis Ababa University (AAU, Ethiopia). The insti-
tutions represent the oldest and most prominent
training centers in the respective countries.

This research is part of a larger project assessing
mechanisms that influence the design and implemen-
tation of an African capacity development partner-
ship of universities to strengthen national leadership
and training capacity in health workforce develop-
ment in sub-Saharan Africa [12].

Methods

This paper uses a qualitative multiple case study
approach, which facilitates understanding of multiple
instances of a phenomenon across varying contexts
[15–19]. The research seeks to examine external mul-
tiple job holding in public health training institutions
across three countries towards a broader understand-
ing of the phenomenon in sub-Saharan Africa.

Eighteen participants were selected purposively
from the three institutions (UR, UEM, AAU) based
on their affiliation to the African capacity

development partnership for health workforce devel-
opment. The informants were involved in teaching or
management and included mainly academic staff
[17], with a few holding senior management roles in
the institutions, and one administrative staff [1].
Semi-structured interviews were conducted with key
informants, exploring a range of matters related to
the partnership for health workforce development in
general, and external multiple job holding in particu-
lar. The first author conducted face-to-face interviews
with key informants (eight in Ethiopia, five in
Rwanda, and five in Mozambique) between June
2014 and March 2015.

Documents pertaining to multiple job holding were
also reviewed, including institutional reports, senate
legislation, institutional strategic documents, consul-
tancy guidelines, and news reports. The review served
to generate data that respond to the research question,
specifically about efforts to regulate the practice.

The data gathered from multiple sources using
multiple methods was analyzed thematically, with
themes generated deductively from the research ques-
tion and inductively from data [19–21]. Broad analy-
tical themes that pertain to various aspects of the
phenomenon were drawn from the research question:
What are the practices and perception about external
multiple job holding and regulatory mechanisms?
Categories that relate to the aforementioned themes
were induced from the data. Three of the authors
(ER, BC, and DHM) are members of the three public
health training institutions, and hence acknowledge
drawing on and incorporating their experiences.

Ethical clearance to undertake the research was
obtained from the Senate Research Committee of
the University of Western Cape, South Africa. The
researchers strove to ensure confidentiality and anon-
ymity of participants by removing any identifying
information, and using systematic codes to refer to
respondents [22,23].

Results

Scale and nature of practice

External multiple job holding was a prevalent practice
among the public health training institutions in all
three study countries. The practice was common
among both senior and junior staff. Academic staff
in the public health training institutions sought addi-
tional academic or nonacademic employment outside
the home institution in the form of consultancies,
clinical practice, provision of on-the-job training,
teaching in other HEIs, commissioned research, etc.,
which happened with or without the knowledge/
approval of the training institution.

One of the most commonly reported external mul-
tiple job holding opportunities was accepting
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teaching positions in the booming private HEIs.
While this was widely practiced and popular in all
three countries, according to one of the reviewed
resources [24], Mozambique recently introduced a
ban against academics in public HEIs teaching in
other HEIs – a ban that met with substantial criti-
cism: ‘. . . many higher education institutions and
lecturers are unhappy [with the ban]. . .. Critics said
the movement of teachers was helping to address the
problem of shortages of quality academic staff and
was augmenting low academic salaries’ [24].

One key informant suggested that the ban was not
only criticized but also rarely observed, and the prac-
tice persisted. In Ethiopia, faculty also taught in the
new public universities, which did not have adequate
teaching staff of their own.

With respect to acting as consultants, key infor-
mants in Ethiopia and Mozambique suggested that
staff were at liberty to seek and engage in consultancy
without the knowledge/approval of the institution.

Clinical practice was also cited as one of the exter-
nal engagements among academics. The institutional
reports showed that the majority of academic staff
had clinical backgrounds (66 and 97 percent in the
Ethiopian and Mozambican cases, respectively).

Drivers and reasons

Different factors at individual, institutional, and
national levels, such as low salary, poor working
conditions, and poor incentive structures, were
reported to underlie and mediate the practice. These
factors are discussed below.

Poor working conditions
Many key informants from the public health training
institutions characterized their experience as educa-
tors in their respective public institutions as increas-
ingly demanding and alienating. The institutions
have relatively small staff complements considering
the growing number of undergraduate and postgrad-
uate students. As depicted in Table 1, in 2017 the
permanent staff numbers in the Ethiopian and

Rwandan cases seem comparable (42 and 48, respec-
tively). The institution in Mozambique had only 14
permanent staff, and was found to rely more on
contract staff than the other institutions (eight in
Mozambique, and two each in Ethiopia and
Rwanda). The number of students enrolled in both
undergraduate and postgraduate programs in
Ethiopia was the highest of the three institutions,
perhaps due to the ‘flooding strategy’ the country
has been pursuing recently.

It was evident that many experienced ever-growing
workloads, as a result of a proliferation of programs
and increasing enrollment targets (See Table 1).

. . . When we try to calculate workload according to
the Excel sheet they [the university] provide us, you
see that for a lecturer for example, you must not go
beyond 900 hours. When I try to fill this I find 1800
. . . or 2500 [hours]. You find that it is a bit crazy.
That is evidence that we are not enough. (Senior
academic staff member, Rwanda)

This is the oldest school in public health. . . . But today
from 21 medical departments, you will only find eight
or nine professors. They may not have four assistant
professors. But you look at the student number; it is
massive at all levels including PhD. If we don’t find
solutions [in a timely manner], it breeds further and
complicated problems. (Senior academic staff mem-
ber, Ethiopia)

Poor incentive structure
Key informants reported that the demands imposed
on educators were not commensurate with the sal-
aries they earned, which compared unfavorably with
salaries paid in NGOs, state-owned enterprises, or the
private sector. They asserted that their salaries cov-
ered only a portion of their living expenses. A key
informant from Rwanda described the situation as
being grossly unsatisfactory:

In our country [the] academic sector is not attractive.
. . . I could [earn] two times, three times my salary if I
[went] to [the] Ministry of Health or [an] NGO.
(Senior academic staff member, Rwanda)

Table 1. Profile of public health training institutions.
Institutional profiles UEM UR AAU

Year department established 1962 2001 1964

Number of academic staff in 2017 Permanent staff 14 48 41
Contract staff 8 2 2

Gross salary per month for different staff levels in
20171

Full Professor 1078 USD (32,360,00
MZN)

2240 USD (1.870.731
RWF)

880 USD
(20,245 ETB)

Assistant
Professor

674 USD (20,240,00 MZN) 1847 USD (1.542.447
RWF)

583 USD
(13,420 ETB)

Lecturer 1115 USD (931.500 RWF) 455 USD (10,470
ETB)

Number of students in 2017 Undergraduate 268 222 40002

Master’s 88 83 283
PhD 0 12 45

1Does not include allowances, Exchange rate: 1USD = 835 RWF/ 23 ETB / 30 Meticais.2No undergraduate public health program but courses taught to
medical and other health sciences students.
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Grievances concerning their salaries on the part of
educators were described as longstanding and substan-
tially unchanged, despite many pledges by their respec-
tive governments. Academics expressed their
pessimism about the willingness and ability of govern-
ment to introduce significant increases in their salaries.

I don’t think the state/government is ready to pay for
staff to be full time here at the university. I don’t think
they are ready for that. They [would] have to make it
[salary] four [times] what it is now. (Senior academic
staff member, Mozambique)

Government claims it is going to fix this, and has
taken ownership of the problem. We don’t see any-
thing. (Senior academic staff member, Ethiopia)

The problem is massive. It is also related to [the
country’s] development. Everything has been tried to
reform the civil service system. (Senior academic staff
member, Ethiopia)

A closer look reveals that academics earn compar-
able base salaries to their peers in pubic sector/civil
services, but some participants emphasized that ben-
efits in the public sector are bigger than in HEIs. The
grievance, however, seems to be triggered in compar-
ison to salaries in state-owned enterprises, or NGOs
or international agencies, to which HEI staff mem-
bers’ salaries are inferior.

University remuneration used to be comparable to all
the prestigious profession[s] such as airlines and tele-
communications. This declined over time. University
lecturers have to do consultancy. (Senior academic
staff member, Ethiopia)

For the same level of [degree [master’s]) the salary of
[the] public sector is almost the same, but for the
public sector, they have additional advantages: trans-
port, communication . . . so [in] the end, the public
sector officer earns almost twice the academic. (Senior
academic staff member, Rwanda)

With the current salary levels and working condi-
tions, attracting qualified staff was reported to be
daunting. Many institutions struggle to fill vacancies
in the context of high turnover rates. It was evident
from the responses that faculty members often left
their posts to join international agencies at home or
abroad:

It [the salary] is not something [that attracts] people.
We have lost different qualified staff in [recent] years.
Many colleagues went to Europe. . . some are in
Brazzaville, Geneva, US. This is why we are suffering
from [a] shortage of qualified staff’ (Senior academic
staff member, Rwanda)

Most of the turnover was characterized as causing
dysfunction, with the most senior and most qualified,
who are hard to replace, being the most highly sought
after, especially by international agencies/external
development or training partners. Unable to attract

senior staff, institutions thus resort to hiring junior
staff to replace the departing seniors:

As if it is a resignation letter, the moment they [aca-
demics] get their professorship they leave the institute
for a local or international post. They can get a better
salary nationally. [If] they join [international agen-
cies] . . . there [are] lots of them. . . Most of them are
staffed with former university staff. . . . We have [now
mostly] fresh graduates, who could not teach [as edu-
cators]. We all started that way. The difference is that
we had mentors. . .. In most universities [currently],
we don’t have that [mentorship]. (Senior academic
staff member, Ethiopia)

Key informants from universities suggested that staff
found it hard to turn down opportunities that come
their way due to associated financial benefits and the
unpredictable nature of opportunities for multiple job
holding. As a result, they were inclined to take up as
many external jobs as possible:

I have to run after money, unfortunately, to survive.
My salary is definitely not enough. It does not pay half
of my bills. I have to find [additional income]. . . .
Generally it [my salary] pays for my house rent, and
maybe one of my kids’ school [fees]. No more than
that. (Senior academic staff member, Mozambique)

Impact

Benefits to academics
Key informants emphasized that training institutions
were able to attract and retain staff not for the salary,
but because of the opportunities they afford for gen-
erating additional income, through involvement in
training, research, and outreach programs. Although
a few mentioned intrinsic benefits like recognition
and reputation as major attractions, the possibility
of being able to engage in multiple job holding
seemed to be regarded as inherent to, and the princi-
pal advantage of, working in the university, compared
to working in the private sector or an NGO:

I like the [university] employment because it is flex-
ible. I can do something else. Even without any
authorization here. (Senior academic staff member,
Mozambique)

One of the advantages of working [in public higher
education] is that you have the freedom. . . . As long as
I keep [the] class schedule, and secure my responsibil-
ity, no one is bothered where I am. . . . That is the
biggest incentive. The freedom. If that was not there,
no one [would want] to stay. (Senior academic staff
member, Ethiopia)

Risks to academic institutions
Despite the above claims that multiple job holding
was beneficial and had little negative impact on the
core responsibilities of faculty and institution, some
key informants argued otherwise. They suggested
that the discretion faculty have, and the
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marketability of their expertise (in the booming
NGO sector, private HEIs, and private hospitals)
is a major distraction from their teaching and
research responsibilities.

The low payment spur[s] staff to chase consultancy
service[s], which is detrimental to their teaching prac-
tice . . . Some staff [are] said to only show up a few
times [in] the whole year, and [try] to fit a semester
course [into] three days. (Senior academic staff mem-
ber, Ethiopia)

According to participants in this study, research and
publications particularly suffer due to external multi-
ple job holding, and there is little incentive for aca-
demic staff to publish. Some staff even dedicated their
sabbaticals to taking up short-term employment in
the private or NGO sectors.

This seems to be further aggravated by poor
motivation, which was reportedly related partly to
the lack of support faculty receive for engagement
in research and publication in the training institu-
tions. The universities did not appear to have any
specific time-bound expectations regarding research
publications, and no associated incentives either.
When asked if the heavy involvement of academics
in consultancy work interfered with responsibilities
such as teaching and publication, one key infor-
mant replied:

As teaching is well planned [it doesn’t affect it so
much], [but] it is undermining publishing . . . We
have a lot of data, sometime[s] some people don’t
have time to go through [the data and publish].
(Senior academic staff member, Rwanda)

Efforts to regulate

Broad policy
Each institution has a formal policy/legislation/stra-
tegic document (see Table 2) that makes provisions
for academics to engage in external multiple job
holding on condition that it does not interfere with
the primary job responsibility [25–27]. A closer
look at the policies shows that they all emphasize
the importance of realizing the institutional man-
date and protecting the reputation of the institu-
tion. However, except in the case of the Rwandan
institution, where academics are required to seek
permission from their home institution prior to
involvement in external jobs, the policies were
found to be too broad and vague to operationalize
or serve as an accountability mechanism. Key
informants across all contexts reported that regula-
tory mechanisms were either not clear or not
enforced. Even in the case of the Rwandan institu-
tion, there were reports of undeclared participation
in external multiple job holding.

Weak practice
Key informants reiterated that freedom and flex-
ibility to undertake external work came with cer-
tain responsibilities, and staff were expected to
deliver on their basic responsibilities to students,
the university, and donors. However, there were
challenges in this regard, and the extent to which
faculty lived up to this expectation varied, depend-
ing on self-regulation:

There is no limit to how much work you can do . . . as
long as your routine work is not affected. . . . The practice
of the staff in this regard depends on personal commit-
ment. There are those who do it well, and those who
don’t. (Senior academic staff member, Ethiopia)

There was little effort in terms of supervision and
enforcing regulations. The tacit tolerance may have
emanated from appreciation of the poor incentives
and working conditions under which academics
operate, or the substantial funding the institutions
generate in terms of research or contract overheads.

In my department they [junior staff members] are
quite free. I am not telling them “you are free to do
this.” I know they are finding ways. I am not control-
ling their entire time presence; I just want results for
my department. (Senior academic staff member,
Mozambique)

The institutional arrangements to generate funding
through high overheads, which are often not
matched with adequate administrative support,
have led some academics in Rwanda and Ethiopia
to undertake consultancies without the knowledge
of the home institution. This is done with the

Table 2. Institutional policy about external multiple job
holding.
UEM, Mozambique UR, Rwanda AAU, Ethiopia

‘It is the responsibility
of departments and
research centres to
promote the
transfer of
knowledge,
produced by
research, to
decision-making
bodies, the
productive sector
and society, in
general, through
extension activities.
For this, it is urgent
. . . [to] regulate
extension,
consulting and
service activities by
the units and
centres, as well as
by teachers and
researchers,
providing incentives
that stimulate the
teacher and the
researcher’. [25]

UR recognizes the
benefit of its staff
undertaking
consultancy services
. . . to enhance
financial capability of
the university and
staff as well as
contribute to the
development of the
core activities of the
university particularly
research. ... UR staffs
are encouraged to
engage in
consultancy as a
valued and legitmate
activity.… University
employees are
permitted to
undertake…
consultancy activity
… with approval of
the College Principal.
[26]

‘No academic staff
shall undertake any
outside activity,
which may impair
his usefulness to
the University or
conflict with his
duties. The
provisions of this
shall, however, not
be deemed to
constitute a bar on
an academic staff
from participating
in social
organizations, civil
societies,
professional
associations or
consultancy
services.” [27]
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intent to pay relatively low overheads, or circum-
vent the perceived lack of administrative support
from their home institution, such as expediting
release of project funds.

[Since 2015] an academic staff [member] involved in
a consultancy should [receive] only about 32 percent
of the amount [paid for the] consultancy: the remain-
ing [goes to] taxes and [the] university . . . meaning
that motivation [for] doing consultancy is decreasing
unless some faculty apply to consultancy [posts with-
out declaring this] at [the] university level. (Senior
academic staff member, Rwanda)

Discussion

This study contributes to the body of literature on
multiple job holding practice by highlighting the
complex nature of the phenomenon involving multi-
ple processes and actors with differing interests.
External multiple job holding practice among aca-
demics in public health training institutions has mul-
tiple drivers, evokes contrasting views about its
impact on academics’ or institutions’ capacity and
performance, and raises the issue of the viability
and implications of strategies to regulate the practice.

This study has shown that external multiple job
holding is a longstanding and ubiquitous practice
among academics across all three public health train-
ing institutions considered. Findings from the study
illuminate different aspects of the practice. Locating
academics in the institutional and local realities in
which they operate was found to help advance under-
standing of the nature and pervasiveness of the phe-
nomenon in the respective settings. The institutions
under examination are experiencing growing enroll-
ment, poor incentive structures, and poor retention
and attraction of qualified staff (see Table 1).

Perceptions regarding academics’ engagement in
external multiple job holding practice (teaching, clinical
practice, and consultancy) varies. The excessive and
unchecked external engagement by some academics is
considered by most to undermine the capacity of home
institutions to accomplish their core responsibilities.
Conversely, positive sentiments towards the practice
exist in relation to the additional income it affords
academics, which some even credited with attracting
or retaining employment of qualified academics in pub-
lic universities. Furthermore, some highlight the con-
tribution of the practice towards promoting the profiles
of academics and institutions.

One of the important findings of the research is that
it reveals that few accountability mechanisms exist or
succeed with respect to the practice. The broad guide-
lines the institutions have in this regard (see Table 2) are
not observed or enforced effectively, leaving academics
to self-regulate. This high level of tolerance academics
enjoy in the institutions seems to be strongly related to

the following conditions: appreciation of the poor
working conditions and payment in the institutions;
inability of the institutions to enforce restrictions
under these circumstances without losing academics
to better-paying international or local NGOs; or reli-
ance on the substantial funding the institutions generate
in terms of research or contract overhead.

Academics seeking multiple job holding to supple-
ment their meager salaries is a scenario that is well
documented in the literature [28,29]. The positive
views and benefits of external multiple job holding,
similar to the ones mentioned in this study, are also
highlighted in the literature. Multiple job holding
helps increase income and expand the scope of
experience and expertise of educators, which contri-
butes to enhancing the quality of academic engage-
ment in the main institution [7].

By contrast, the study reveals that if left
unchecked, academics may abuse the privilege of
participating in external multiple job holding, which
undermines faculty performance and the realization
of institutional mandates. The practice was reported
to particularly affect academics’ availability for and
performance in teaching responsibilities, and to
reduce the drive for research productivity. This sup-
ports observations made in other studies about the
negative implications of external multiple job hold-
ing, with many characterizing any additional job
holding outside the institution as detrimental to the
academic quality in the public institution [6,7,28–30].
‘[Moonlighting] affects public universities in an
undesirable way [. . . resulting in] low or non-existent
publication records, and little time to supervise stu-
dents and prepare quality lecturers’ [28].

Literature also supports our findings about the
excessive engagement of academics in multiple job
holding practice in response to the uncertainty/scar-
city of external multiple job holding opportunities and
the pressure of maintaining the standard of living
made possible by additional income from multiple
job holding. A multi-country study on multiple job
holding reported: ‘For many academic staff in most of
the countries . . . a middle-class income requires addi-
tional employment’ [7] in a context wherein HEIs were
considered part of the public sector, which meant
working under poor conditions and low salaries [7,9].

The study revealed that the institutional arrange-
ments in the public universities afford faculty mem-
bers the freedom and time to engage in external
multiple job holding. Similar claims were made in
two studies conducted in Ghana [31] and Cameroon
[32]. ‘Apart from the financial motive that drives an
individual’s decision to moonlight, the engagement of
moonlighting on account of lower working hours in
the individual’s main job could be a symptom of
visible or time-related underemployment’ [31].
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As reiterated in this study, the culture of tolerance
towards the practice was what drives many to seek
employment or continue to work for the institution.
Against this background, putting in place appropriate
strategies to regulate the practice is a complex under-
taking. A group of experts from 13 countries, who
deliberated on ‘perils and promises’ facing HEIs in
developing countries, identified as major challenges
the practice of unregulated external multiple job hold-
ing and lack of accountability mechanism thereof [8].

Contestations around ways to address the phenom-
enon or its negative implications are common in the
literature. Altbach et al. (2012) call for recognition of
the multifaceted and complex nature of the challenges
facing the academic profession, and the need to address
issues like external multiple job holding in a concerted
manner [7]. In line with this, some measures to address
the low pay in public institutions were also criticized for
being too limited, using the wrong indicators, or focusing
more on research than teaching, perhaps due to the
difficulty of measuring the latter [24,29].

Literature on external multiple job holding among
health workers also warns against restrictions such as
banning outside professional practice in the public
health sector, in the context of low salaries and staff
possessing highly marketable skills [33]. ‘Preventing
professionals from undertaking private practice may
induce them either to leave the sector entirely or
migrate overseas’ [33].

The state of brain drain and multiple job holding
in public health training institutions evidenced in this
study reflects the situation of clinicians in many
respects [3]. Firstly, a significant proportion of aca-
demics have clinical backgrounds, with high demand
for their expertise in academic or nonacademic work,
including clinical practice. Secondly, the private sec-
tor and NGOs, both national and international, play a
prominent role in enticing senior faculty, and con-
tributing to the high turnover rate and vacant posi-
tions. This has been substantiated by previous
studies, such as one in Ethiopia that highlighted an
overall turnover rate of 92.8 percent within a 20-year
period in the medical faculty, with the public health
department being one of the most affected [34].

In the context of weak health systems and very
inadequate public health capacity in the countries
regarding trained personnel, it is ironic that external
agencies in Low and Middle Income
Countries (LMICs), which are primarily meant to
engage in health system strengthening, inadvertently
undermine the national ability to strengthen public
health through training and research.

The findings of this research reflect the diversity of
perceptions and experience of participants about var-
ious facets of external multiple job holding practice in
the three public health training institutions. However,
the findings cannot be generalized to other public

health institutions in the countries. Future research
should focus on measuring the magnitude of practice
and its multifaceted reasons and implications, and
assess the effectiveness of existing approaches target-
ing the practice to inform future intervention.

Conclusion

External multiple job holding practice is a complex
phenomenon characterized by multiple drivers, pro-
cesses (formal or informal), actors (internal or external
to the main institution), and divergent interests. The
practice is also marked by a lack of consensus about its
implications for individual and institutional capacity,
and the nature and scope of regulatory mechanisms
targeting the practice. In the context of a complex set
of interacting drivers, public health training institutions
make provisions for academics to be involved in the
practice as a strategy to attract/retain staff or generate
funds/reputation for the institutions. In the absence of a
strong accountability mechanism, the practice can per-
petuate and aggravate the fledgling capacity of public
health training institutions.
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Paper context

Public health training institutions in sub-Saharan Africa
assume a prominent role in training the next generation of
health professionals and addressing the myriad health chal-
lenges facing countries. These institutions, however, face
multifaceted challenges in fulfilling their mandates, and
efforts to strengthen capacity are mediated by a range of
factors. This study seeks to gain an understanding of the
capacity implications of external multiple job holding,
which is a widespread phenomenon for public health training
institutions in public universities in the region.
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