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818�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLFV�5HVHDUFK��818�:,'(5��ZDV
HVWDEOLVKHG� E\� WKH� 8QLWHG� 1DWLRQV�8QLYHUVLW\� DV� LWV� ILUVW� UHVHDUFK� DQG� WUDLQLQJ
FHQWUH�DQG�VWDUWHG�ZRUN�LQ�+HOVLQNL��)LQODQG�LQ�������7KH�SXUSRVH�RI�WKH�,QVWLWXWH
LV� WR� XQGHUWDNH� DSSOLHG� UHVHDUFK� DQG� SROLF\� DQDO\VLV� RQ� VWUXFWXUDO� FKDQJHV
DIIHFWLQJ� WKH�GHYHORSLQJ�DQG� WUDQVLWLRQDO�HFRQRPLHV�� WR�SURYLGH�D� IRUXP� IRU� WKH
DGYRFDF\� RI� SROLFLHV� OHDGLQJ� WR� UREXVW�� HTXLWDEOH� DQG� HQYLURQPHQWDOO\
VXVWDLQDEOH� JURZWK�� DQG� WR� SURPRWH� FDSDFLW\� VWUHQJWKHQLQJ� DQG� WUDLQLQJ� LQ� WKH
ILHOG� RI� HFRQRPLF� DQG� VRFLDO� SROLF\� PDNLQJ�� ,WV� ZRUN� LV� FDUULHG� RXW� E\� VWDII
UHVHDUFKHUV� DQG� YLVLWLQJ� VFKRODUV� LQ� +HOVLQNL� DQG� WKURXJK� QHWZRUNV� RI
FROODERUDWLQJ�VFKRODUV�DQG�LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�
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7KH�YLHZV�H[SUHVVHG�LQ�WKLV�SXEOLFDWLRQ�DUH�WKRVH�RI�WKH�DXWKRU�V���3XEOLFDWLRQ�GRHV�QRW
LPSO\� HQGRUVHPHQW� E\� WKH� ,QVWLWXWH� RU� WKH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\�� QRU� E\� WKH
SURJUDPPH�SURMHFW�VSRQVRUV��RI�DQ\�RI�WKH�YLHZV�H[SUHVVHG�
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7DEOH�� +HDOWK�DQG�GHYHORSPHQW�LQGLFDWRUV��6$��66$�DQG
RWKHU�XSSHU�PLGGOH�LQFRPH�FRXQWULHV ��

7DEOH�� +HDOWK�IDFLOLWLHV�DQG�SHUVRQQHO�LQ�6$�SURYLQFHV�
������� ��

7DEOH�� 7HFKQLFDO�HIILFLHQF\�VFRUHV ��

7DEOH�� 'HFRPSRVLWLRQ�RI�RYHUDOO�WHFKQLFDO�LQHIILFLHQF\ ��

7DEOH�� 'LVWULEXWLRQ�RI�WHFKQLFDO�HIILFLHQF\�VFRUHV�E\�SURYLQFH ��

7DEOH�� (VWLPDWLRQ�UHVXOWV�IRU�7RELW�PRGHO ��

7DEOH�� 03,�VXPPDU\�RI�DQQXDO�PHDQV ��

)LJXUH�� 3HU�FDSLWD�*13�YHUVXV�SHU�FDSLWD�H[SHQGLWXUH�RQ�KHDOWK�
VHOHFWHG�XSSHU�PLGGOH�LQFRPH�FRXQWULHV ��

)LJXUH�� 7HFKQLFDO�DQG�DOORFDWLYH�HIILFLHQFLHV ��

)LJXUH�� 2XWSXW�EDVHG�0DOPTXLVW�SURGXFWLYLW\�LQGH[ ��

)LJXUH�� 3URYLQFLDO�GLVWULEXWLRQ�RI�KRVSLWDOV�VWXGLHG ��

)LJXUH�� &56�WHFKQLFDO�HIILFLHQF\�E\�KRVSLWDO�OHYHO ��

)LJXUH�� 5HWXUQV�WR�VFDOH�E\�KRVSLWDO�OHYHO ��

)LJXUH�� 7HFKQLFDO�HIILFLHQF\�DQG�KRVSLWDO�EHG�VL]H ��

)LJXUH�� 7KH�HIIHFW�RI�RFFXSDQF\�UDWH�RQ�WHFKQLFDO�HIILFLHQF\ ��

)LJXUH�� 7KH�HIIHFW�RI�$/6�RQ�RYHUDOO�WHFKQLFDO�HIILFLHQF\ ��

)LJXUH��� 3URGXFWLYLW\�FKDQJH����������������� ��
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,�DP�SURIRXQGO\�LQGHEWHG�WR�3URIHVVRUV�7RQ\�$GGLVRQ�DQG�0DWWL�3RKMROD�RI
818�:,'(5� DQG� 3URIHVVRU� 'LDQH� 0F,QW\UH� RI� WKH� +HDOWK� (FRQRPLFV
8QLW�� 8QLYHUVLW\� RI� &DSH� 7RZQ�� IRU� WKHLU� KHOSIXO� FRPPHQWV�� ,� JUDWHIXOO\
DFNQRZOHGJH� 818�:,'(5� IRU� LWV� ILQDQFLDO� DVVLVWDQFH� DQG� KRVSLWDOLW\
GXULQJ� P\� VWD\� LQ� +HOVLQNL� DQG� WKDQN� LWV� GLUHFWRU�� 3URIHVVRU� *LRYDQQL
$QGUHD� &RUQLD�� )LQDOO\�� ,� WKDQN� WKH� 8QLYHUVLW\� RI� &DSH� 7RZQ� IRU� LWV
ILQDQFLDO�DVVLVWDQFH��7KH�XVXDO�GLVFODLPHU�DSSOLHV�
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7KLV�VWXG\�HYDOXDWHV�WKH� WHFKQLFDO�HIILFLHQF\�DQG�SURGXFWLYLW\�RI�D�VDPSOH
RI�SXEOLF�VHFWRU�KRVSLWDOV�LQ�WKUHH�SURYLQFHV�RI�6RXWK�$IULFD�XVLQJ�WKH�QRQ�
SDUDPHWULF�WHFKQLTXHV�RI�GDWD�HQYHORSPHQW�DQDO\VLV��'($��DQG�'($�EDVHG
0DOPTXLVW�SURGXFWLYLW\�LQGH[��03,���$�WRELW�UHJUHVVLRQ�LV�DOVR�HVWLPDWHG�WR
LGHQWLI\� VRPH� IDFWRUV� WKDW� PD\� EH� DVVRFLDWHG� ZLWK� �LQ�HIILFLHQF\�� 7KH
VDPSOH� FRQVLVWV� RI� ��� KRVSLWDOV� FODVVLILHG� LQWR� WKUHH� OHYHOV�� FRPPXQLW\
KRVSLWDOV�ZLWK�HPHUJHQF\�VHUYLFHV�RQO\��/HYHO�,���FRPPXQLW\�KRVSLWDOV�ZLWK
RXWSDWLHQW� VHUYLFHV� �/HYHO� ,,�� DQG� QRQ�DFDGHPLF� VHFRQGDU\� DQG� WHUWLDU\
KRVSLWDOV��/HYHO�,,,���5HFXUUHQW�H[SHQGLWXUH�DQG�EHG�VL]H�DUH�XVHG�DV�LQSXWV
�EXW�RQO\�WKH�ILUVW�RQH�LQ�/HYHO�,,,�KRVSLWDOV�EHFDXVH�RI�WKHLU�VPDOO�QXPEHU��
2XWSXWV�LQFOXGH�LQSDWLHQW�GD\V�DQG�RXWSDWLHQW�YLVLWV�±�WKHVH�DUH�H[SHFWHG�WR
FDSWXUH�WKH�EXON�RI�WKH�DFWLYLW\�RI�QRQ�DFDGHPLF�KRVSLWDOV�

7KH� ILQGLQJV� LQGLFDWH� WKDW� WKHUH� LV� D� PDUNHG� YDULDWLRQ� RI� SHUIRUPDQFH
DPRQJ�KRVSLWDOV�ZLWKLQ�HDFK�JURXS��$Q�DYHUDJH�RYHUDOO�WHFKQLFDO�HIILFLHQF\
RI� ������ ����� DQG� ����� LV� FRPSXWHG� IRU� /HYHO� ,�� ,,� DQG� ,,,� KRVSLWDOV
UHVSHFWLYHO\��7KLV�LPSOLHV�WKDW�ZKHQ�FRPSDUHG�WR�WKHLU�SHHUV�RQ�WKH�IURQWLHU�
WKH� LQHIILFLHQW� KRVSLWDOV� RQ� DYHUDJH� FRQVXPH� ������ SHU� FHQW� PRUH
UHVRXUFHV��7KH�QXPEHU�RI�KRVSLWDOV�RQ�WKHLU�UHVSHFWLYH�JURXS
V�IURQWLHU�LV��
LQ� /HYHO� ,� �Q ����� �� LQ� /HYHO� ,,� �Q ���� DQG� �� LQ� /HYHO� ,,,� �Q �����0RVW
KRVSLWDOV� RSHUDWH� DW� D� QRQ�RSWLPDO� VFDOH��ZLWK� GHFUHDVLQJ� UHWXUQV� WR� VFDOH
GRPLQDWLQJ�LQ�/HYHO�,,�DQG�,,,�KRVSLWDOV�

,I� WKH� LQHIILFLHQW�KRVSLWDOV�ZHUH� WR�RSHUDWH� DV� HIILFLHQWO\� DV� WKHLU�SHHUV�RQ
WKH�IURQWLHU��HIILFLHQF\�JDLQV�LQ�WHUPV�RI�UHGXFWLRQ�LQ�UHFXUUHQW�H[SHQGLWXUH
ZRXOG�DPRXQW�WR�DERXW�5�����PLOOLRQ��DERXW�86�����PLOOLRQ��±�DQ�DPRXQW
ZKLFK�FDQ�FRYHU� WKH�FRVWV�RI�FRQVWUXFWLQJ�D� VL]HDEOH�QXPEHU�RI�FOLQLFV�RU
XSJUDGLQJ� VHUYLFH�TXDOLW\�ZKHUH�QHFHVVDU\��7KLV�ZRXOG�RIIVHW� WKH�QHHG� WR
UDLVH�XVHU�FKDUJHV��DQG�ZRXOG�SRWHQWLDOO\�EH�PRUH�HTXLWDEOH��)XUWKHUPRUH�
WKH�QXPEHU�RI�KRVSLWDO�EHGV�FRXOG�DOVR�EH�UHGXFHG�VLJQLILFDQWO\�

7KH�RFFXSDQF\� UDWH� DIIHFWV� WKH� WHFKQLFDO� HIILFLHQF\� SRVLWLYHO\� LQ� DOO� WKUHH
/HYHOV�RI�KRVSLWDOV��7KH�DYHUDJH�OHQJWK�RI�VWD\��KRZHYHU��VHHPV�WR�KDYH�DQ
DGYHUVH� HIIHFW�RQO\� LQ�/HYHO� ,,,� KRVSLWDOV��7KH� WRELW� HVWLPDWHV� IRU�/HYHO� ,
KRVSLWDOV� LQGLFDWH� WKDW� WKH� QXPEHU� RI� RXWSDWLHQW� YLVLWV� DV� D� SURSRUWLRQ� RI
LQSDWLHQW� GD\V� DIIHFWV� WHFKQLFDO� HIILFLHQF\� SRVLWLYHO\�� 7KLV� PLJKW� EH� DQ
LQGLFDWLRQ�RI�WKH�SUHVHQFH�RI�HFRQRPLHV�VFRSH�EHWZHHQ�WKH�WZR�RXWSXWV�

7KH�03,� IRU� D� VDPSOH� RI�:HVWHUQ� &DSH� KRVSLWDOV� H[KLELWV� D� GHFUHDVH� LQ
WRWDO� IDFWRU� SURGXFWLYLW\� RI� DERXW� ����� SHU� FHQW� IRU� WKH� SHULRG� ��������
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��������� 7KLV� LV� D� UHVXOW� RI� ERWK� D� GHFOLQH� LQ� HIILFLHQF\� DQG� D� WHFKQLFDO
UHJUHVV�

7KHVH�UHVXOWV�LQGLFDWH�WKH�SRWHQWLDO�WR�LPSURYH�DFFHVV�DQG�RU�TXDOLW\�RI�FDUH
ZLWKRXW� LQMHFWLQJ� DGGLWLRQDO� UHVRXUFHV� LQWR� WKH� KHDOWK� VHFWRU�� 7KLV� LV
LPSRUWDQW� JLYHQ� WKH� ILQDQFLDO� FRQVWUDLQWV� RQ� VRFLDO� VHFWRU� LQYHVWPHQW� LQ
6RXWK� $IULFD�� ,W� LV� DOVR� FRQFOXGHG� WKDW� LQHIILFLHQF\� OHYHOV� RI� VXFK� D
PDJQLWXGH� DUH� OLNHO\� WR� XQGHUPLQH� WKH� JRYHUQPHQW
V� LQLWLDWLYHV� WR� UHGUHVV
LQHTXLW\� LQ� D� VXVWDLQDEOH� PDQQHU�� )LQDOO\�� LW� LV� GHVLUDEOH� WR� UHSOLFDWH� WKLV
VWXG\�RQ�D�ODUJH�VFDOH��FRYHULQJ�DOO�W\SHV�RI�KRVSLWDOV��SXEOLF�DQG�SULYDWH��VR
DV�WR�DVVHVV�WKH�JUDYLW\�RI�WKH�SUREOHP�DQG�LWV�FDXVHV��DQG�WKHUHE\�PD[LPL]H
SRVVLEOH�HIILFLHQF\�VDYLQJV�
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,56 ,QFUHDVLQJ�UHWXUQV�WR�6FDOH

/3 /LQHDU�3URJUDPPLQJ

03, 0DOPTXLVW�3URGXFWLYLW\�,QGH[

3+& 3ULPDU\�+HDOWK�&DUH

576 5HWXUQV�WR�6FDOH

6$ 6RXWK�$IULFD

66$ 6XE�6DKDUDQ�$IULFD

7( 7HFKQLFDO�(IILFLHQF\

7)3 7RWDO�)DFWRU�3URGXFWLYLW\

956 9DULDEOH�5HWXUQV�WR�6FDOH



L[

352-(&7�6800$5<

8QGHUGHYHORSPHQW��7UDQVLWLRQ�DQG�5HFRQVWUXFWLRQ�LQ
6XE�6DKDUDQ�$IULFD

7KLV�818�:,'(5�SURMHFW� IRFXVHV� RQ�$QJROD�� (ULWUHD�� (WKLRSLD��*XLQHD�
%LVVDX�� 0R]DPELTXH�� DQG� 6RPDOLD�� 7KHVH� FRXQWULHV� VKDUH� D� FRPPRQ
KLVWRU\�� VWDWH� VRFLDOLVP� ZDV� WKH� LGHRORJ\� RI� WKHLU� HDUO\� GHYHORSPHQW
VWUDWHJLHV�DQG�OLEHUDWLRQ�PRYHPHQWV��DQG�HFRQRPLF�IDLOXUH�WRJHWKHU�ZLWK�WKH
SROLWLFV� RI� WKH� &ROG� :DU� OHG� WR� LQWHQVH�� DQG� RIWHQ� UHFXUULQJ�� FRQIOLFW�
&RQIOLFW� HUXSWHG� DJDLQ� LQ� $QJROD�� (ULWUHD�� (WKLRSLD�� DQG� *XLQHD�%LVVDX
GXULQJ������DQG������ZKLOH�6RPDOLD�UHPDLQV�KLJKO\�XQVWDEOH�

&RPPXQLWLHV� QHHG� KHOS� WR� UHFRQVWUXFW�� SULYDWH� VHFWRUV� PXVW� UHYLWDOL]H
WKHPVHOYHV�� DQG� VWDWH� FDSDFLWLHV� PXVW� EH� EXLOW�� 7KLV� LV� DQ� H[FHSWLRQDOO\
GHPDQGLQJ�VHW�RI�WDVNV�JLYHQ�WKH�VFDUFLW\�RI�ILQDQFLDO�UHVRXUFHV�DQG�VNLOOV�
0RUHRYHU��HFRQRPLF�UHIRUP�LV�RQ�WKH�DJHQGD�IRU�DOO�RI�WKHVH�FRXQWULHV��EXW
SURJUHVV� LV� DW� EHVW� KHVLWDQW� DQG�� LQ� PDQ\� FDVHV�� VWDOOHG�� 7KH� UHODWLRQVKLS
EHWZHHQ�UHFRQVWUXFWLRQ�DQG�UHIRUP�LV�DOVR�DQ�XQHDV\�RQH��WKH�WZR�DJHQGDV
VKRXOG� EH�PXWXDOO\� VXSSRUWLQJ� EXW� WKLV� LV� RIWHQ� IDU� IURP� WKH� FDVH� DQG� LQ
FRQVHTXHQFH�RSSRUWXQLWLHV� WR�DFFHOHUDWH�JURZWK�DQG�SRYHUW\� UHGXFWLRQ�DUH
PLVVHG�� 7KHVH� IDLOXUHV� UHLQIRUFH� WKH� DOUHDG\� KLJK� YXOQHUDELOLW\� RI� WKHVH
FRXQWULHV�WR�FRQIOLFW�

)XUWKHU�GHWDLOV�RI�WKH�SURMHFW�DQG�LWV�UHVHDUFK�RXWSXWV�FDQ�EH�IRXQG�RQ�WKH
818�:,'(5� ZHEVLWH� �ZZZ�ZLGHU�XQX�HGX�� DQG�RU� E\� FRQWDFWLQJ� WKH
SURMHFW�GLUHFWRU��3URIHVVRU�7RQ\�$GGLVRQ��HPDLO��DGGLVRQ#ZLGHU�XQX�HGX��
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7KH�KHDOWK�FDUH�V\VWHPV�RI�6XE�6DKDUDQ�$IULFDQ�FRXQWULHV��66$��LQFOXGLQJ
6RXWK� $IULFD� �6$�� LQFUHDVLQJO\� IDFH� FULWLFDO� UHVRXUFH� FRQVWUDLQWV� LQ� WKHLU
HIIRUWV�WR�H[WHQG�KHDOWK�VHUYLFHV�RI�DFFHSWDEOH�TXDOLW\�WR�WKH�YDVW�PDMRULW\�RI
SHRSOH��7KLV�VHYHUH�VKRUWDJH�RI�KHDOWK�FDUH�UHVRXUFHV�LV�DFFRXQWHG�IRU�E\�D
KRVW� RI� IDFWRUV� LQFOXGLQJ�� SRRU� PDFURHFRQRPLF� SHUIRUPDQFH�� FXWEDFNV� LQ
SXEOLF� VSHQGLQJ�� UDSLG� SRSXODWLRQ� JURZWK�� WKH� $,'6� HSLGHPLF� DQG� DQ
XSVXUJH�LQ�GLVHDVHV�VXFK�DV�PDODULD�

7KH� KRVSLWDO� VHFWRU� LV� D� ODUJH� FRQVXPHU� RI� VFDUFH� KHDOWK� FDUH� UHVRXUFHV�
$OWKRXJK�WKH�DFWXDO�SHUFHQWDJH�YDULHV�IURP�FRXQWU\�WR�FRXQWU\��KRVSLWDOV�LQ
GHYHORSLQJ�FRXQWULHV�FRQVXPH�DQ�DYHUDJH�RI�������SHU�FHQW�RI� WKH�SXEOLF
VHFWRU�KHDOWK�UHVRXUFHV��%DUQXP�DQG�.XW]LQ��������,Q����������KRVSLWDOV�LQ
6$�FRQVXPHG�DERXW����SHU� FHQW�RI� WKH� WRWDO�SXEOLF� VHFWRU� H[SHQGLWXUH� RQ
KHDOWK� �0F,QW\UH�HW�DO������D��&DVWUR�/HDO�HW�DO�� �������7KH�HIILFLHQF\�RI
KRVSLWDOV� PHULWV� FORVH� DWWHQWLRQ� DQG� VFUXWLQ\� EHFDXVH� RI� WKHLU� HQRUPRXV
FRQVXPSWLRQ�RI�UHVRXUFHV�

,W� LV�FRPPRQ�NQRZOHGJH�WKDW�WKH�KHDOWK�FDUH�V\VWHP��HVSHFLDOO\�KRVSLWDOV�
LQ� GHYHORSLQJ� FRXQWULHV� LV� LQHIILFLHQW�� 7KH�:RUOG� %DQN
V� SROLF\� VWXG\� RQ
)LQDQFLQJ� +HDOWK� 6HUYLFHV� LQ� 'HYHORSLQJ� &RXQWULHV� �$NLQ� HW� DO�� �����
LQGLFDWHV�WKDW�RQH�RI�WKH�PDMRU�SUREOHPV�RI�$IULFDQ�KHDOWK�FDUH�V\VWHPV�LV
WKH� LQHIILFLHQF\� RI� JRYHUQPHQW� KHDOWK� SURJUDPPHV�� WKH� RWKHUV� EHLQJ
SUREOHPV�RI�DOORFDWLRQ�DQG�LQHTXLW\�

(YHQ�WKRXJK�HIILFLHQF\�LV�DFFRUGHG�D�FHQWUDO�SODFH�LQ�WKH�KHDOWK�SROLFLHV�RI
PRVW� FRXQWULHV�� LQ� SUDFWLFH� PXFK� UHPDLQV� WR� EH� GRQH�� 7KH� GHDUWK� RI
OLWHUDWXUH�RQ�KRVSLWDO�HIILFLHQF\�VWXGLHV�LQ�66$�PD\��SHUKDSV��LQGLFDWH�WKDW
LQ� SUDFWLFH� QRW� PXFK� DWWHQWLRQ� LV� JLYHQ� WR� HIILFLHQF\� E\� KHDOWK� FDUH
DGPLQLVWUDWRUV��0XFK�RI� WKH� DWWHQWLRQ�RI� SROLF\PDNHUV�� GRQRUV� DQG� KHDOWK
V\VWHPV� UHVHDUFKHUV� VHHPV� WR� EH� IRFXVHG� RQ� KHDOWK� VHFWRU� UHIRUPV�
SURPLQHQW�RI�ZKLFK� LV� WKH�PRELOL]DWLRQ�RI� DGGLWLRQDO� UHVRXUFHV� IRU� KHDOWK
FDUH�WKURXJK�XVHU�IHHV�DQG�RWKHU�PRGDOLWLHV�RI�ILQDQFLQJ�

,Q�WKH�SUHVHQFH�RI�LQHIILFLHQF\��FRVWV�RI�VHUYLFH�GHOLYHU\�DUH� LQIODWHG��7KLV
XQGHUPLQHV� WKH� FRVW�UHFRYHU\� UDWLR� DQG� DQ\� RWKHU� VWDWHG� EHQHILWV� RI� FRVW�
VKDULQJ� VFKHPHV�� )XUWKHUPRUH�� JLYHQ� WKH� HFRQRPLF� UHDOLWLHV� RI� 66$
FRXQWULHV��WKH�WDVN�RI�UHGUHVVLQJ�LQHTXDOLWLHV�LQ�DFFHVV�WR�KHDOWK�FDUH�FDQQRW
EH�DFKLHYHG�ZLWKRXW�D�FRQFRPLWDQW�LPSURYHPHQW�LQ�HIILFLHQF\��,QHIILFLHQF\
LV�PRUH�OLNHO\�WR�EUHHG�IXUWKHU�LQHTXLW\�
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6RXWK�$IULFD� LV� D� FRXQWU\� VWLOO� JUDSSOLQJ�ZLWK� WKH� OHJDF\� RI� WKH� DSDUWKHLG
V\VWHP��7KHUH�LV�D�JODULQJ�JDS�LQ�KHDOWK�LQGLFDWRUV�DQG�DFFHVV�WR�KHDOWK�FDUH
EHWZHHQ� WKH� PRVW� DQG� WKH� OHDVW� SULYLOHJHG� SRSXODWLRQ� JURXSV�� *LYHQ� WKH
PDFURHFRQRPLF�DQG�VRFLR�GHPRJUDSKLF�UHDOLWLHV�RI�WKH�FRXQWU\��WKHUH�LV�DQ
XUJHQW�QHHG�WR�DVVHVV�WKH�HIILFLHQF\�DQG�SURGXFWLYLW\�RI�KRVSLWDOV��DQG�WKHLU
GHWHUPLQDQWV�

7KLV�VWXG\�VHHNV�WR�H[DPLQH�WKH�WHFKQLFDO�HIILFLHQF\�DQG�SURGXFWLYLW\�RI�D
VDPSOH� RI� KRVSLWDOV� LQ� 6RXWK� $IULFD�� 7KH� ILQGLQJV� ZLOO� KHOS� GHHSHQ� WKH
XQGHUVWDQGLQJ�RI� WKH�PDJQLWXGH�RI� LQHIILFLHQF\�DQG� LWV�FDXVHV� LQ�66$�� ,WV
VSHFLILF�REMHFWLYHV�DUH�WR�

�� HYDOXDWH� WKH� WHFKQLFDO�DQG�VFDOH�HIILFLHQF\�RI�QRQ�DFDGHPLF� DFXWH� FDUH
KRVSLWDOV�LQ�WKH�(DVWHUQ��1RUWKHUQ�DQG�:HVWHUQ�&DSH�SURYLQFHV�RI�6RXWK
$IULFD

�� LGHQWLI\�VRPH�RI�WKH�IDFWRUV�WKDW�DUH�OLNHO\�WR�LQIOXHQFH�WKH��LQ�HIILFLHQF\
RI�KRVSLWDOV

�� DVVHVV�FKDQJHV�LQ�WKH�SURGXFWLYLW\�RI�DFXWH�FDUH�KRVSLWDOV�LQ�WKH�:HVWHUQ
&DSH�SURYLQFH

7R�GDWH��WKHUH�DUH�YHU\�IHZ�SXEOLVKHG�VWXGLHV�RI�KRVSLWDO�HIILFLHQF\�LQ�66$
WKDW� KDYH�PDGH� XVH� RI� WKH� IURQWLHU� DSSURDFK� WR� HIILFLHQF\� HVWLPDWLRQ�� 2I
WKRVH�IHZ�VWXGLHV��QRQH�KDYH�XVHG�WKH�PHWKRG�RI�GDWD�HQYHORSPHQW�DQDO\VLV
�'($��� 7KLV� VWXG\� ZLOO� WKHUHIRUH�� GHPRQVWUDWH� WKH� DGYDQWDJHV� RI� WKLV
PHWKRG�LQ�LQIRUPLQJ�SROLF\��SODQQLQJ�DQG�PDQDJHPHQW�

7KH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� VHFWLRQ� WZR� SUHVHQWV� EDFNJURXQG
LQIRUPDWLRQ� RQ� 6RXWK� $IULFDQ� KHDOWK� VHFWRU�� VHFWLRQ� WKUHH� GLVFXVVHV� WKH
DQDO\WLFDO� DQG� FRQFHSWXDO� IUDPHZRUN� DQG� LQWURGXFHV� WKH� PHWKRG� RI� GDWD
HQYHORSPHQW�DQDO\VLV��VHFWLRQ�IRXU�H[SODLQV�WKH�GDWD�DQG�PHWKRGV��VHFWLRQ
ILYH� SUHVHQWV� WKH� HPSLULFDO� UHVXOWV�� VHFWLRQ� VL[� GLVFXVVHV� WKH� UHVXOWV�� DQG
VHFWLRQ�VHYHQ�FRQFOXGHV�E\�GUDZLQJ�RXW�VRPH�SROLF\�LPSOLFDWLRQV�

�� 6287+�$)5,&$
6�+($/7+�6(&725

��� 2YHUYLHZ�RI�WKH�HFRQRPLF�DQG�VRFLR�GHPRJUDSKLF�SURILOH

6RXWK�$IULFD�� D� FRXQWU\� RI� ���PLOOLRQ�SHRSOH��KDV� UHFHQWO\� HPHUJHG� IURP
GHFDGHV�RI�DSDUWKHLG�UXOH��7KH�JDS�LQ�KHDOWK�VWDWXV�EHWZHHQ�WKH�SULYLOHGJHG
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PLQRULW\� DQG� WKH� XQGHUSULYLOHGJHG� PDMRULW\� LV� ZLGH�� DQG� WKH� VXEMHFW� RI
PXFK�GLVFXVVLRQ��:LWK�WKH�SRSXODWLRQ�JURZLQJ�DW�����SHU�FHQW��:RUOG�%DQN
������� WKHUH� LV� D�JURZLQJ�GHPDQG� IRU� KHDOWK� FDUH��7R� LPSURYH� WKH� KHDOWK
VWDWXV� RI� WKH� PDVV� RI� WKH� SRSXODWLRQ� LV� DQ� XUJHQW� SULRULW\� IRU� WKH
JRYHUQPHQW��EXW�RQH�WKDW�LV�GLIILFXOW�WR�PHHW�JLYHQ�WKH�VFDUFLW\�RI�UHVRXUFHV�
7KH� HFRQRP\� LV� JURZLQJ� VORZO\� DQG� WKXV� WKH� JURZWK� RI� SXEOLF� UHYHQXHV
ZLWK�ZKLFK� WR� ILQDQFH� KHDOWK� FDUH� LQYHVWPHQW� LV� YHU\� VORZ��7KHUHIRUH� WKH
*RYHUQPHQW�IDFHV�KDUG�FKRLFHV�LQ�DOORFDWLQJ�LWV�OLPLWHG�UHVRXUFHV�

7DEOH� �� SUHVHQWV� WKH� EDVLF� KHDOWK� DQG� GHYHORSPHQW� LQGLFDWRUV� RI� 6$
MX[WDSRVLWLRQHG�ZLWK�WKRVH�RI�66$�DQG�RWKHU�XSSHU�PLGGOH�LQFRPH�FRXQWULHV
ZLWK�ZKLFK�6$
V�HFRQRPLF�SHUIRUPDQFH�LV�FRPSDUDEOH�

3ULRU� WR� ������ 6$� KDG� D� UHFLDOO\� VWUXFWXUHG� SROLWLFDO� DQG� DGPLQLVWUDWLYH
V\VWHP��7KH�V\VWHP�IDYRXUHG�WKH�
ZKLWHV
�ZKR�DFFRXQWHG�IRU�DERXW������SHU
FHQW�RI�WKH�WRWDO�SRSXODWLRQ��7KH�GLVDGYDQWDJHG�JURXSV�LQFOXGHG�� 
$IULFDQV

WKDW�FRQVWLWXWHG�DERXW������SHU�FHQW�� 
FRORXUHGV
� �����SHU�FHQW��DQG� 
$VLDQV

�����SHU�FHQW���0F,QW\UH�HW�DO������D��

,QFRPH�GLVWULEXWLRQ� LV�KLJKO\�XQHTXDO�� ,Q� WKH�SHULRG��������� WKH� VKDUH�RI
WKH� ULFKHVW� TXLQWLOH� ZDV� DERXW� ����� SHU� FHQW� RI� WKH� FRXQWU\
V� LQFRPH�
ZKHUHDV� WKDW� RI� WKH� SRRUHVW� TXLQWLOH� ZDV� RQO\� ���� SHU� FHQW� �:RUOG� %DQN
����E���,Q�������DERXW������SHU�FHQW�RI�WKH�SRSXODWLRQ�OLYHG�EHORZ�86����D
GD\�DQG�DERXW������SHU�FHQW�EHORZ�86����D�GD\��:RUOG�%DQN�����D����7KH
*LQL�LQGH[��IRU�6RXWK�$IULFD��������LV�RQH�RI�WKH�KLJKHVW�LQ�WKH�ZRUOG��LELG��
,WV� +XPDQ� 'HYHORSPHQW� ,QGH[� �+',��� IRU� ����� LV� ������ �FODVVLILHG� DV
PHGLXP�+',��DQG�KDV�DQ�+',�UDQN�RI�����RXW�RI�D�WRWDO�RI�����FRXQWULHV
�81'3� ������� 7KH� JDS� LQ� OLYLQJ� VWDQGDUGV� DQG� KXPDQ� GHYHORSPHQW
LQGLFDWRUV� EHWZHHQ� WKH�YDULRXV� UDFLDO�JURXSV� LV� VR� ODUJH� WKDW�6$�KDUERXUV
FKDUDFWHULVWLFV�RI�ERWK�WKH�GHYHORSHG�DQG�GHYHORSLQJ�ZRUOG�

������������������������������������������

� 3RSXODWLRQ�EHORZ�86����D�GD\�DQG�86����D�GD\�DUH�WKH�SHUFHQWDJHV�RI�WKH�SRSXODWLRQ
OLYLQJ�RQ�OHVV�WKDQ�86����D�GD\�DQG�86����D�GD\�DW������LQWHUQDWLRQDO�SULFHV��DGMXVWHG
IRU�SXUFKDVLQJ�SRZHU�SDULW\�
� 7KH� *LQL� LQGH[� PHDVXUHV� WKH� H[WHQW� WR� ZKLFK� WKH� GLVWULEXWLRQ� RI� LQFRPH� DPRQJ
LQGLYLGXDOV�RU�KRXVHKROGV�GHYLDWHV�IURP�D�SHUIHFWO\�HTXDO�GLVWULEXWLRQ��$�*LQL�LQGH[�RI
]HUR�PHDVXUHV�SHUIHFW�HTXDOLW\�ZKLOH�DQ�LQGH[�RI�����LPSOLHV�SHUIHFW�LQHTXDOLW\�
� $� FRPSRVLWH� LQGH[� FDOFXODWHG� IURP� WKUHH� LQGLFDWRUV�� OLIH� H[SHFWDQF\� DW� ELUWK�
HGXFDWLRQDO�DWWDLQPHQW�DQG�UHDO�*'3�SHU�FDSLWD�
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TABLE 1
HEALTH AND DEVELOPMENT INDICATORS: SA, SSA AND OTHER UPPER

MIDDLE INCOME COUNTRIES�

Indicator SA Other SSA
Other upper

midddle income
countries

GNP per capita, 1996 (US$) 3,520 490 4,600

Average annual growth of GNP
per capita, 1995-96

1.0 1.9 5.0

Life expectancy at birth, 1996 65 52 70

Population with access to
sanitation facilities, 1995 (%)

46 37 64

Population with access to safe
water, 1995 (%)

70 45 76

Adult illiteracy rate�, 1995 (M/F) 18/18 34/53 13/16

Infant mortality rate per 1000
live births, 1996

49 91 30

Under-five mortality rate per
1000 (1996)

66 147 36

Source: World Bank (1998a).

��� 7KH�KHDOWK�VHFWRU

+HDOWK�FDUH�H[SHQGLWXUH�IRU�WKH�SHULRG���������DPRXQWHG�WR�DERXW�����SHU
FHQW�RI�*'3������SHU�FHQW�SXEOLF�DQG�����SHU�FHQW�SULYDWH�H[SHQGLWXUH���7KLV
WUDQVODWHV� LQWR� D� KHDOWK� H[SHQGLWXUH� SHU� FDSLWD� RI� 86�� ����� 7KH
FRUUHVSRQGLQJ� DYHUDJH� IRU� 66$� ZDV� ���� SHU� FHQW� ZLWK� D� SHU� FDSLWD
H[SHQGLWXUH� RI� 86�� ��� �:RUOG� %DQN� ����D��� $� FRPSDULVRQ� RI� 6$
V� SHU
FDSLWD�H[SHQGLWXUH�RQ�KHDOWK�ZLWK� WKRVH�RI�RWKHU�PLGGOH� LQFRPH�FRXQWULHV
VKRZV� WKDW� 6RXWK� $IULFD
V� SHU� FDSLWD� H[SHQGLWXUH� LV� D� OLWWOH� VKRUW� RI� WKH
DYHUDJH�IRU�WKH�XSSHU�PLGGOH�LQFRPH�FRXQWULHV��)LJXUH����

������������������������������������������

� 8SSHU�PLGGOH�LQFRPH�FRXQWULHV�GHILQHG�DV�WKRVH�EHWZHHQ�LQFRPHV�86��������WR�86�
������
� $JH����\HDUV�DQG�DERYH�
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FIGURE 1
PER CAPITA GNP VERSUS PER CAPITA EXPENDITURE ON HEALTH,

SELECTED UPPER MIDDLE INCOME COUNTRIES

Ln
 (

pc
ex

p)

Ln (GNP)8.73874 9.39931
5.39363

6.8773

SA

Source of data: World Bank (1998a, 1999).

6$
V�KHDOWK�LQGLFDWRUV�DUH�ZRUVH�WKDQ�WKRVH�RI�FRXQWULHV�WKDW�VSHQG�VLPLODU
DPRXQWV�RQ�KHDOWK�FDUH��0F,QW\UH�HW�DO���������7KLV��DPRQJ�RWKHU�WKLQJV��LV
DFFRXQWHG�IRU�E\�WKH�VNHZHG�GLVWULEXWLRQ�RI�KHDOWK�FDUH�UHVRXUFHV�EHWZHHQ
WKH�SXEOLF�DQG�SULYDWH�VHFWRUV��DQG�EHWZHHQ�GLIIHUHQW�JHRJUDSKLFDO�DUHDV�DQG
EHWZHHQ� OHYHOV� RI� FDUH� �LELG��� 7KH� VSDWLDO� GLVWULEXWLRQ� RI� KHDOWK� FDUH
UHVRXUFHV�LV�SUHVHQWHG�LQ�7DEOH���

6RXWK�$IULFD
V�HSLGHPLRORJLFDO�SURILOH�IROORZV�WKH�VRFLDO�VWUDWLILFDWLRQ�RI�LWV
SRSXODWLRQ��7KHUH�DUH�GLIIHUHQW�FDXVHV�RI�PRUELGLW\�DQG�PRUWDOLW\�EHWZHHQ
WKH�PRVW�DQG�WKH�OHDVW�DGYDQWDJHG�JURXSV��,QIHFWLRXV�DQG�SDUDVLWLF�GLVHDVHV
±�WKH�FXUVH�RI�WKH�SRRU�±�DFFRXQW�IRU�DERXW����SHU�FHQW�RI�GHDWKV�DPRQJVW
$IULFDQV��EXW�RQO\���SHU�FHQW�DPRQJVW�ZKLWHV��2Q�WKH�RWKHU�KDQG��DERXW���
SHU� FHQW� RI� GHDWKV� DPRQJVW� ZKLWHV� DUH� DWWULEXWDEOH� WR� FDUGLR�YDVFXODU
GLVHDVHV�� WKH� FODVVLF� GLVHDVH� RI� ZHDOWK�� 7KH� FRUUHVSRQGLQJ� ILJXUH� IRU
$IULFDQV�LV����SHU�FHQW��$1&�������
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TABLE 2
HEALTH FACILITIES AND PERSONNEL IN SA PROVINCES, 1992/93

Province Hospital beds
per 1,000
population

Doctors per
100,000

population

Nurses per
100,000

population

Pharmacists
per 100,000
population

Eastern Cape 3.5 30.7 321.3 20.1

Eastern
Transval

2.1 28.3 265.8 23.1

Gauteng 6.0 127.4 618.4 109.8

Kwazulu-Natal 3.8 53.5 431.9 28.7

Northern Cape 4.0 37.6 432.3 28.5

Northern
Transvaal

2.5 15.5 293.2 7.8

North-West 3.3 22.7 273.5 22.8

Orange Free
State

4.1 46.5 382.3 38.8

Western Cape 5.4 143.8 686.3 79.8

Total 4.0 60.2 421.5 42.6

6RXUFH��0F,QW\UH�HW�DO�������D��

7XEHUFXORVLV� LV� RQH� RI� WKH� FRXQWU\
V� PDMRU� KHDOWK� SUREOHPV�� ,W� FRQVXPHV
5����� PLOOLRQ� LQ� UHVRXUFHV� HYHU\� \HDU� �9DQ� 5HQVEXUJ� HW� DO�� ������� 7KH
+,9�$,'6�HSLGHPLF�LV�DOVR�DVVXPLQJ�DODUPLQJ�GLPHQVLRQV�DQG�WKUHDWHQV�WR
UHYHUVH� ZKDWHYHU� JDLQV� WKH� FXUUHQW� *RYHUQPHQW� PD\� KDYH� VFRUHG� LQ
LPSURYLQJ� WKH� TXDOLW\� RI� OLIH� RI� WKH� SHRSOH�� 6RXWK�$IULFD� KDV� WKH� IDVWHVW�
JURZLQJ�$,'6�HSLGHPLF�LQ�WKH�ZRUOG��81'3�������

7KH�*RYHUQPHQW
V�KHDOWK�SROLF\�HPSKDVL]HV�WKH�SULQFLSOHV�RI�HIILFLHQF\�DQG
HTXLW\�DV�LWV�SULPH�REMHFWLYHV��*LYHQ�WKH�JURVV�XQIDLUQHVV�RI�WKH�DSDUWKHLG�
HUD�KHDOWK�SROLF\��WKH�*RYHQPHQW�LQWHQGV�WR�WRWDOO\�WUDQVIRUP�WKH�V\VWHP�WR
HQVXUH�DFFHVV�IRU�DOO�6RXWK�$IULFDQV��7KH�*RYHUQPHQW
V�SROLF\�LV�EDVHG�RQ�D
SULPDU\� KHDOWK� FDUH� VWUDWHJ\� WKDW� HPSKDVL]HV� HTXLWDEOH� VRFLR�HFRQRPLF
GHYHORSPHQW��$1&�������

������������������������������������������

� 5��5DQG��LV�6RXWK�$IULFDQ�FXUUHQF\��DSSUR[LPDWHO\�5��� �86����
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�� $1$/<7,&$/�$1'�&21&(378$/�)5$0(:25.

��� (IILFLHQF\��FRQFHSW�DQG�PHDVXUHPHQW

7KH�PHDVXUHPHQW�RI�HIILFLHQF\�LQ�WKH�KHDOWK�FDUH�VHFWRU�LV�FRPSOLFDWHG�E\
WKH� QDWXUH� RI� WKH� SURGXFWLRQ� SURFHVV��0HDVXUHPHQW� RI� WKH� LGHDO� RXWSXW� ±
LPSURYHG� KHDOWK� VWDWXV� ±� LV� GLIILFXOW�� ERWK� FRQFHSWXDOO\� DQG� HPSLULFDOO\
�*URVVNRSI� DQG�9DOGPDQLV� ������� &RPSOLFDWLRQV� DULVH� IURP� WKH� IDFW� WKDW
KHDOWK� VWDWXV� LV� D� IXQFWLRQ� RI� PDQ\� YDULDEOHV�� PDQ\� RI� ZKLFK� DUH
H[RJHQHRXV� WR� WKH� KHDOWK� VHFWRU� ±� IRU� H[DPSOH� KRXVHKROG� LQFRPH�
HGXFDWLRQ��DQG�LQWUD�KRXVHKROG�GHFLVLRQV�

)DUUHOO� �������� GUDZLQJ� XSRQ� WKH�ZRUN� RI�'HEUHX� ������� DQG�.RRSPDQV
�������� LQWURGXFHG� D� PHDVXUH� RI� SURGXFWLYH� HIILFLHQF\� WKDW� DYRLGV� WKH
SUREOHPV�DVVRFLDWHG�ZLWK�WUDGLWRQDO�DYHUDJH�SURGXFWLYLW\�PHDVXUHV��UDWLRV��
+H�UHIXWHG�WKH�LGHD�RI�DQ�DEVROXWH�PHDVXUH�RI�HIILFLHQF\�DQG�SURSRVHG�WKDW
HIILFLHQF\�EH�PHDVXUHG� UHODWLYH� WR�D�EHVW�SHUIRUPDQFH� IURQWLHU�GHWHUPLQHG
E\� D� UHSUHVHQWDWLYH� SHHU� JURXS�� )XUWKHUPRUH�� KH� SURYLGHG� WKH� GHILQLWLRQV
DQG�FRPSXWDWLRQDO�IUDPHZRUN�IRU�WHFKQLFDO�DQG�DOORFDWLYH��LQ�HIILFLHQF\�

,Q� WKH� )DUUHOO� IUDPHZRUN�� D� ILUP
V� HIILFLHQF\� LV� PHDVXUHG� UHODWLYH� WR� WKH
HIILFLHQF\�RI�DOO�RWKHU�ILUPV�LQ�WKH�LQGXVWU\��VXEMHFW�WR�WKH�UHVWULFWLRQ�WKDW�DOO
ILUPV� DUH� RQ� RU� EHORZ� WKH� IURQWLHU�� $� ILUP� LV� UHJDUGHG� DV� WHFKQLFDOO\
HIILFLHQW� LI� LW� LV� RSHUDWLQJ� RQ� WKH� EHVW�SUDFWLFH� SURGXFWLRQ� IURQWLHU� LQ� WKH
LQGXVWU\�� 7KH� EDVLF� LGHDV� XQGHUO\LQJ� )DUUHOO
V� FRQFHSWV� RI� WHFKQLFDO� DQG
DOORFDWLYH� HIILFLHQFLHV� �XQGHU� WKH� DVVXPSWLRQ�RI� FRQVWDQW� UHWXUQV� WR� VFDOH�
DUH�LOOXVWUDWHG�LQ�)LJXUH���

,Q�WKH�LOOXVWUDWLRQ�EHORZ��D�KRVSLWDO�SURGXFHV�LWV�RXWSXW��RQH�LQSDWLHQW�GD\�
XVLQJ� D� FRPELQDWLRQ� RI� WZR� LQSXWV� �QXUVH� )7(� DQG� KRVSLWDO� EHG��� $
WHFKQLFDOO\�HIILFLHQW�KRVSLWDO�LV�RQH�WKDW�LV� 
ORFDWHG�RQ�DQ�LVRTXDQW
�� WKDW�LV
RQ�WKH�IURQWLHU��7KXV��KRVSLWDOV�RSHUDWLQJ�DW�SRLQWV�,��4�DQG�6�DUH�WHFKQLFDOO\
HIILFLHQW��+RVSLWDOV�RSHUDWLQJ�DW�SRLQWV�3�DQG�7�DUH� WHFKQLFDOO\� LQHIILFLHQW�
)RU� WKH�KRVSLWDO� RSHUDWLQJ� DW�SRLQW�3�� WKH�PHDVXUH� RI� WHFKQLFDO� HIILFLHQF\
�7(��LV�JLYHQ�DV�

23
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FIGURE 2
TECHNICAL AND ALLOCATIVE EFFICIENCIES
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7KLV�GHQRWHV�WKH�UDWLR�RI�WKH�PLQLPDO�LQSXW�UHTXLUHG�WR�WKH�DFWXDO�LQSXW�XVH�
JLYHQ�WKH�LQSXW�PL[�XVHG�E\�3��7KH�UDWLR�43�23�UHSUHVHQWV�WKH�SHUFHQWDJH
E\�ZKLFK�DOO�LQSXWV�FRXOG�EH�UHGXFHG�ZLWKRXW�D�UHGXFWLRQ�LQ�RXWSXW�� ,I� WKH
KRVSLWDO�SURGXFLQJ�DW�SRLQW� 
3
� LV� WR�EH�HIILFLHQW�� LW�KDV� WR� UHORFDWH� LWVHOI� DW
SRLQW�4��7HFKQLFDO�HIILFLHQF\�WDNHV�YDOXHV�EHWZHHQ�]HUR�DQG�RQH������7(L��
����7HFKQLFDOO\�LQHIILFLHQW�SURGXFWLRQ�XQLWV�KDYH�D�7(L�YDOXH�OHVV�WKDQ�RQH�
ZKLOH�WKH�HIILFLHQW�RQHV�KDYH�D�7(L�YDOXH�RI���

*LYHQ� LQSXW� SULFHV�� WKH� LVRFRVW� OLQH� $%� UHSUHVHQWV� WKH� PLQLPXP� FRVW� RI
SURGXFLQJ� RQH� XQLW� RI� RXWSXW�� $OORFDWLYH� HIILFLHQF\� GHPDQGV� WKDW
SURGXFWLRQ� WDNH�SODFH� DW� WKH�SRLQW�ZKHUH� WKH� LVRTXDQW� LV� WDQJHQWLDO� WR� WKH
LVRFRVW� OLQH��*LYHQ� WKLV� GHILQLWLRQ�� KRVSLWDOV� SURGXFLQJ� DW� SRLQWV� ,� DQG�4�
ZKLFK�DUH�UHJDUGHG�DV�WHFKQLFDOO\�HIILFLHQW��DUH�DOORFDWLYHO\�LQHIILFLHQW��2QO\
WKH� KRVSLWDO� RSHUDWLQJ� DW� SRLQW� 6� LV� ERWK� WHFKQLFDOO\� DQG� DOORFDWLYHO\
HIILFLHQW��7KH�DOORFDWLYH�HIILFLHQF\�IRU�WKH�KRVSLWDO�DW�SRLQW�3�LV�JLYHQ�DV�
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7KH� UDWLR�54�24� UHSUHVHQWV� WKH� SHUFHQWDJH� UHGXFWLRQ� LQ� SURGXFWLRQ� FRVWV
WKDW�ZRXOG� RFFXU� LI� SURGXFWLRQ�ZHUH� WR� RFFXU� LQ� WKH� DOORFDWLYHO\� HIILFLHQW
SRLQW�6�

)DUUHOO�SURSRVHG�WKDW�RYHUDOO�HIILFLHQF\���((��EH�PHDVXUHG�DV�
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7KH� RYHUDOO� �HFRQRPLF�� HIILFLHQF\� �((�� KDV� WKH� DGYDQWDJH� WKDW� LW� HDVLO\
GHFRPSRVHV�LQWR�WHFKQLFDO�DQG�DOORFDWLYH�HIILFLHQFLHV�
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7KDW�LV�� $(7((( �=

7KH� DERYH� PHDVXUHV� UHSUHVHQW� LQSXW�RULHQWHG�� UDGLDO� PHDVXUHV� RI
HIILFLHQF\��7KH\�DUH�LQSXW�RULHQWHG��DV�WKHLU�IRFXV�LV�RQ�WKH�PHDVXUHPHQW�RI
YDULDWLRQV� LQ� LQSXW� XVH� EHWZHHQ� GLIIHUHQW� KRVSLWDOV� IRU� D� VWDQGDUGL]HG
RXWSXW�� 7KH� PHDVXUHV� DUH� UDGLDO� DV� WKH\� DUH� WDNHQ� DORQJ� D� UD\� IURP� WKH
RULJLQ�LQ�WKH�LQSXW�RXWSXW�VSDFH��7KLV�LPSOLHV�WKDW�WKH�FXUUHQW�LQSXW�RXWSXW
PL[� GHWHUPLQHV� WKH� ILUP
V� WHFKQRORJ\� DQG� DQ\� SRVVLEOH� LQFUHDVH� LQ
HIILFLHQF\�ZLOO�EH�DFKLHYHG�LI�LQSXWV�DUH�UHGXFHG�SURSRUWLRQDOO\��ZLWK�RXWSXW
SURSRUWLRQV� KHOG� FRQVWDQW�� 7KH� UDGLDO� QDWXUH� RI� WKH� HIILFLHQF\� PHDVXUHV
DOORZV� FRPSDULVRQ� RI� KRVSLWDOV� ZLWK� VLPLODU� LQSXW�RXWSXW� PL[HV�
)XUWKHUPRUH��HDFK�LQSXW�DQG�RXWSXW�FDQ�EH�PHDVXUHG�LQ�LWV�QDWXUDO�SK\VLFDO
XQLW�ZLWKRXW�KDYLQJ�WR�UHVRUW�WR�D�ZHLJKWLQJ�V\VWHP��WR�H[SUHVV�WKH�GLIIHUHQW
XQLWV�LQ�D�FRPPRQ�GHQRPLQDWRU�VXFK�DV�SULFH��9DOGPDQLV�������

2XWSXW±RULHQWHG�PHDVXUHV�FDQ�DOVR�EH�LOOXVWUDWHG�RQ�WKH�LQSXW�RXWSXW�VSDFH
E\�WDNLQJ�DQ�H[DPSOH�RI�D�SURGXFWLRQ�SURFHVV�LQYROYLQJ�RQH�LQSXW�DQG�WZR
RXWSXWV�� 7KH� WZR� PHDVXUHV� RI� HIILFLHQF\� DUH� HTXLYDOHQW� XQGHU� WKH
DVVXPSWLRQ�RI�FRQVWDQW�UHWXUQV�WR�VFDOH��&56��

$V� VHHQ� LQ� WKH� IRUHJRLQJ� GLVFXVVLRQ�� HPSLULFDO� HVWLPDWHV� RI� HIILFLHQF\
PHDVXUHV� LQYROYH� WZR� VWHSV�� �L�� HVWLPDWLRQ� RI� WKH� IURQWLHU� DQG� �LL�
FDOFXODWLRQ�RI�WKH�LQGLYLGXDO�KRVSLWDO�GHYLDWLRQV�IURP�WKH�IURQWLHU�

������������������������������������������

� (FRQRPLF�HIILFLHQF\�LV�WKH�WHUP�WKDW�KDV�UHSODFHG�LW�LQ�WKH�UHFHQW�OLWHUDWXUH��&RHOOL�HW
DO��������
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&XUUHQWO\�� WKHUH� DUH� WZR� DSSURDFKHV� XVHG� LQ� HVWLPDWLQJ� IURQWLHUV� �6HLIRUG
DQG�7KUDOO�������&RHOOL��������7KHVH�DUH� WKH�SDUDPHWULF�DSSURDFK��ZKLFK
HPSOR\V� HFRQRPHWULF� PHWKRGV�� DQG� WKH� QRQ�SDUDPHWULF� DSSURDFK�� ZKLFK
LQYROYHV� OLQHDU� SURJUDPPLQJ� WHFKQLTXHV�� 7KH� QRQ�SDUDPHWULF� PHWKRG
NQRZQ�DV�GDWD�HQYHORSPHQW�DQDO\VLV�LV�XVHG�LQ�WKLV�VWXG\��$Q�H[SRVLWLRQ�RI
WKLV�WHFKQLTXH�IROORZV�

��� 'DWD�HQYHORSPHQW�DQDO\VLV��'($�

%XLOGLQJ� RQ� )DUUHOO
V� VHPLQDO� ZRUN�� &KDUQHVV� HW� DO�� ������� SURSRVHG� WKH
QRQ�SDUDPHWULF�WHFKQLTXH�RI�'($�IRU�PHDVXULQJ�WKH�UHODWLYH�HIILFLHQFLHV�RI
GHFLVLRQ�PDNLQJ�XQLWV��'08V���VXFK�DV�VFKRROV��SRVW�RIILFHV�DQG�KRVSLWDOV�
'($� XVHV� OLQHDU� SURJUDPPLQJ� PHWKRGV� WR� HVWDEOLVK� WKH� IURQWLHU� IURP
VDPSOH� GDWD�� 7KH� HIILFLHQF\� RI� D� '08� LV� WKHQ� PHDVXUHG� UHODWLYH� WR� WKH
HIILFLHQF\�RI�DOO�RWKHUV�LQ�WKH�JURXS��VXEMHFW�WR�WKH�UHVWULFWLRQ�WKDW�DOO�'08V
OLH�RQ�RU�EHORZ� WKH� IURQWLHU� �%MXUHN�HW�DO��������6HLIRUG� DQG�7KUDOO� �����
&RHOOL�HW�DO���������7KLV�LV�SHUIRUPHG�E\�VROYLQJ�D�VHULHV�RI�/3�SUREOHPV�

'($�LV�WKH�SUHIHUUHG�PHWKRG�RI�HIILFLHQF\�DQDO\VLV�LQ�WKH�QRQ�SURILW�VHFWRU
ZKHUH��&RHOOL�HW�DO��������

�L� UDQGRP�QRLVH�LV�OHVV�RI�D�SUREOHP�

�LL� PXOWLSOH�RXWSXW�SURGXFWLRQ�LV�UHOHYDQW�

�LLL� SULFH�GDWD�LV�GLIILFXOW�WR�ILQG��DQG

�LY� VHWWLQJ� EHKDYLRXUDO� DVVXPSWLRQV� VXFK� DV� SURILW� �FRVW��PD[LPL]DWLRQ
�PLQLPL]DWLRQ��LV�GLIILFXOW�

7KHUH�DUH�WZR�PDMRU�GUDZEDFNV� WR� WKLV�PHWKRG��/RYHOO�������&RHOOL�HW�DO�
�������)LUVW��'($�LV�QRQ�VWRFKDVWLF��,W�GRHV�QRW�FDSWXUH�UDQGRP�QRLVH��H�J�
HSLGHPLFV�� ZHDWKHU�� VWULNH��� $Q\� GHYLDWLRQ� IURP� WKH� HVWLPDWHG� IURQWLHU� LV
LQWHUSUHWHG�DV�EHLQJ�GXH�WR�LQHIILFLHQF\��6HFRQG��LW�LV�QRQ�VWDWLVWLFDO��LQ�WKH
VHQVH� WKDW� LW� LV� QRW� SRVVLEOH� WR� FRQGXFW� VWDWLVWLFDO� WHVWV� RI� K\SRWKHVLV
UHJDUGLQJ�WKH�LQHIILFLHQF\�DQG�WKH�VWUXFWXUH�RI�WKH�SURGXFWLRQ�WHFKQRORJ\�

)HUULHU�DQG�9DOGPDQLV� ��������KRZHYHU�� DUJXH� WKDW�� WKHVH�GUDZEDFNV�PD\
QRW� EH� DV� VHULRXV� DV� WKH\� LQLWLDOO\� VHHP�� )LUVW�� DV� WKHUH� LV� QR� D� SULRUL
������������������������������������������

� ,QWHQGHG�WR�HPSKDVL]H�DQ�RULHQWDWLRQ� WRZDUG�PDQDJHG�HQWLWLHV� LQ� WKH�SXEOLF�DQG� �RU
QRW�IRU�SURILW�VHFWRUV�
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VSHFLILFDWLRQ�RI� WKH� IXQFWLRQDO� IRUP�RI� WKH� WHFKQRORJ\�� VSHFLILFDWLRQ� HUURU
WKDW�PLJKW�VKRZ�XS�DV�D�QRLVH�LV�UXOHG�RXW��6HFRQGO\��DV�LQSXWV�DQG�RXWSXWV
DUH�PHDVXUHG� LQ� WKHLU�QDWXUDO�SK\VLFDO�XQLWV�� D�PHDVXUHPHQW� HUURU� LV�PRVW
XQOLNHO\�

8QGHU�WKH�DVVXPSWLRQ�RI�FRQVWDQW�UHWXUQV�WR�VFDOH��&56���WKH�HIILFLHQF\�RI
KRVSLWDO�M��FDQ�EH�REWDLQHG�E\�VROYLQJ�WKH�IROORZLQJ�PRGHO��&KDUQHV�HW�DO��
������
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:KHUH�

\UM��U� ���«��V�� �REVHUYHG�DPRXQW�RI�RXWSXW�U�IURP�KRVSLWDO�M

[LM��L� ���«��P�� �REVHUYHG�OHYHO�RI�LQSXW�L�XVHG�E\�KRVSLWDO�M

XU� �ZHLJKW�JLYHQ�WR�RXWSXW�U

YL� �ZHLJKW�JLYHQ�WR�LQSXW�L

7KH� ILUVW� FRQVWUDLQW� LQGLFDWHV� WKDW� WKH� ZHLJKWHG� VXP� RI� LQSXWV� IRU� WKH
SDUWLFXODU�KRVSLWDO�HTXDOV�RQH��7KH�VHFRQG�LPSOLHV�WKDW�DOO�KRVSLWDOV�DUH�RQ
RU�EHORZ�WKH�IURQWLHU��WKDW�LV��WKH�HIILFLHQFLHV�RI�DOO�KRVSLWDOV�KDYH�DQ�XSSHU
ERXQG� RI� RQH�� 7KH� ZHLJKWV� XU� DQG� YL� DUH� WUHDWHG� DV� XQNQRZQV�� DQG� WKHLU
ZHLJKWV�DUH�REWDLQHG�LQ�WKH�OLQHDU�SURJUDPPLQJ�VROXWLRQ�

7KH�&56�DVVXPSWLRQ�LV�RQO\�DSSURSULDWH�LI�DOO�KRVSLWDOV�DUH�RSHUDWLQJ�DW�DQ
RSWLPDO�VFDOH��:KHQ�KRVSLWDOV�DUH�QRW�RSHUDWLQJ�DW�DQ�RSWLPDO�VFDOH��WKH�7(
FDQ�EH�GHFRPSRVHG�LQWR�SXUH�WHFKQLFDO�HIILFLHQF\�DQG�VFDOH�HIILFLHQF\��7KXV
LQ�D�VLWXDWLRQ�ZKHUH�WKH�&56�DVVXPSWLRQ�GRHV�QRW�KROG��WKH�7(�PHDVXUH�LV
PL[HG�ZLWK�VFDOH�HIILFLHQF\��7R�GLVHQWDQJOH�WKH�HIIHFWV�RI�VFDOH�HIILFLHQF\�LW
LV�QHFHVVDU\� WR�XVH� D�'($�PRGHO�ZLWK� D�YDULDEOH� UHWXUQV� WR� VFDOH� �956�
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DVVXPSWLRQ��7R�WKLV�HQG�%DQNHU�HW�DO����������GHYHORSHG�DQ�H[WHQVLRQ�RI�WKH
RULJLQDO�&56�PRGHO��7KH�/3�SUREOHP�WR�EH�VROYHG�LV�
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:KHUH�WKH�QRWDWLRQV�DUH�DV�JLYHQ�LQ������7KH�DGGLWLRQDO�WHUP�FRUUHVSRQGV�WR
DQ�LQWHUFHSW��%MXUHN�HW�DO��������DQG�LV�XQFRQVWUDLQHG�LQ�VLJQ��7KH�VLJQ�RI�X�

GHWHUPLQHV�WKH�UHWXUQV�WR�VFDOH��ZKHUH� �� <X �LQGLFDWHV�LQFUHDVLQJ�UHWXUQV�WR

VFDOH�� �� =X � LV� IRU� FRQVWDQW� UHWXUQV�� DQG� �� >X � LV� IRU�GHFUHDVLQJ� UHWXUQV� WR
VFDOH�

��� 7KH�0DOPTXLVW�SURGXFWLYLW\�LQGH[

7KH� 0DOPTXLVW� SURGXFWLYLW\� LQGH[� WKDW� ZDV� SURSRVHG� E\� &DYHV� HW� DO�
��������PHDVXUHV�WRWDO�IDFWRU�SURGXFWLYLW\��7)3���FKDQJH�EHWZHHQ�WZR�GDWD
SRLQWV�LQ�WHUPV�RI�UDWLRV�RI�GLVWDQFH�IXQFWLRQV��$�0DOPTXLVW�LQGH[�JUHDWHU
WKDQ�RQH� LQGLFDWHV� JURZWK� LQ� SURGXFWLYLW\��ZKLOH� D� YDOXH� RI� OHVV� WKDQ� RQH
LQGLFDWHV�D�GHFOLQH��7KH�0DOPTXLVW�LQGH[�DSSURDFK�UHTXLUHV�QHLWKHU�D�SULRUL
EHKDYLRXUDO� DVVXPSWLRQ� DERXW� WKH� SURGXFWLRQ� WHFKQRORJ\� QRU� LQSXW� DQG
RXWSXW� SULFH� GDWD�� 7KHVH� FKDUDFWHULVWLFV� PDNH� LW� PRUH� DSSHDOLQJ� IRU
PHDVXULQJ�SURGXFWLYLW\�LQ�WKH�SXEOLF�VHFWRU�

������������������������������������������

� ,W� LV� WKH� DYHUDJH�SURGXFW�RI� DOO� LQSXWV� �LQ� FRQWUDVW�� SDUWLDO� IDFWRU�SURGXFWLYLW\� LV� WKH
DYHUDJH�SURGXFW�RI�D�VLQJOH�LQSXW��H�J��FKLOG�GHOLYHULHV�SHU�PLGZLIH��
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)ROORZLQJ� )lUH� HW� DO�� ������� RXWSXW�RULHQWHG� 0DOPTXLVW� WRWDO� IDFWRU
SURGXFWLYLW\�FKDQJH�EHWZHHQ�SHULRGV�W�DQG�W���LV�GHILQHG�DV
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)lUH� HW� DO�� ������� IXUWKHU� GHFRPSRVHG� WKH� 03,� LQWR� WZR� SDUWV�� RQH
PHDVXULQJ�HIILFLHQF\�FKDQJH�DQG�DQRWKHU�PHDVXULQJ�WHFKQRORJLF�FKDQJH�DV
IROORZV�
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7KH� ILUVW� WHUP�RQ� WKH� ULJKW�KDQG� VLGH�PHDVXUHV� HIILFLHQF\� FKDQJH� DQG� WKH
VHFRQG�PHDVXUHV� WHFKQLFDO� FKDQJH�� )lUH� HW� DO�� ������� OLVWHG� D� QXPEHU� RI
GLIIHUHQW�PHWKRGV�WR�FDOFXODWH�WKH�0DOPTXLVW�SURGXFWLYLW\�LQGH[��+RZHYHU�
WKH�PRVW�SUHIHUUHG�RI� WKHVH�PHWKRGV� LV� WKH�RQH� WKDW�XVHV�'($�OLNH� OLQHDU
SURJUDPPLQJ�WHFKQLTXHV��)RXU�OLQHDU�SURJUDPPLQJ�SUREOHPV�DUH�VROYHG�IRU
HDFK�KRVSLWDO�WR�FRPSXWH�IRXU�GLVWDQFH�IXQFWLRQV�WR�PHDVXUH�WKH�WRWDO�IDFWRU
SURGXFWLYLW\�FKDQJH�EHWZHHQ�WZR�SHULRGV�XQGHU�D�FRQVWDQW�UHWXUQV�WR�VFDOH
WHFKQRORJ\� �LELG��� 7KH� WHFKQLFDO� HIILFLHQF\� FKDQJH� FDQ� IXUWKHU� EH
GHFRPSRVHG� LQWR� SXUH� HIILFLHQF\�FKDQJH� FRPSRQHQW� DQG� VFDOH�FKDQJH
FRPSRQHQW�E\�VROYLQJ�WZR�DGGLWLRQDO� OLQHDU�SURJUDPPLQJ�SUREOHPV�XQGHU
YDULDEOH�UHWXUQV�WR�VFDOH�WHFKQRORJ\��&RHOOL�HW�DO��������

7KH�GHILQLWLRQ�DQG�PHDVXUHPHQW�RI�03,�LV�LOOXVWUDWHG�LQ�)LJXUH���
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FIGURE 3
OUTPUT-BASED MALMQUIST PRODUCTIVITY INDEX

��

��P���

��

��Q

��

a
b

c

d

e

X�t+1X�t

T�t

T t+1

X

Y

o
Y�t =

Y t+1 =

7�W�DQG�7�W���UHSUHVHQW�WKH�SURGXFWLRQ�WHFKQRORJ\�LQ�WZR�SHULRGV��W�DQG�W���
7KH�KRVSLWDO�SURGXFHV�DW�SRLQW�3� LQ�SHULRG� W�DQG�DW�SRLQW�4� LQ�SHULRG� W���
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7KDW�LV��WKH�HIILFLHQF\�FKDQJH�LV�WKH�UDWLR�RI�WKH�)DUUHOO�WHFKQLFDO�HIILFLHQF\
LQ�SHULRG�W���WR�WKDW�LQ�SHULRG�W�

7KH� WHFKQLFDO� FKDQJH� LV� WKH� JHRPHWULF� PHDQ� RI� WKH� VKLIW� LQ� WHFKQRORJ\
HYDOXDWHG�DW�[W���DQG�WKH�VKLIW�LQ�WHFKQRORJ\�HYDOXDWHG�DW�[W�
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��� 6RXUFH�RI�GDWD

'DWD� DUH� PDLQO\� REWDLQHG� IURP� WKH� DQQXDO� VWDWLVWLFDO� SXEOLFDWLRQV� RI� WKH
GHSDUWPHQW�RI�KHDOWK��SURYLQFLDO�DGPLQLVWUDWLRQ�RI�WKH�:HVWHUQ�&DSH��ZKLFK
LQFOXGHV� WKH� (DVWHUQ�� 1RUWKHUQ� DQG� :HVWHUQ� &DSH� 3URYLQFHV�� 7KH� GDWD
FRYHUV�WKH�\HDUV������������������7KH�VHOHFWLRQ�RI�WKH�WLPH�SHULRG�FRYHUHG
ZDV�GLFWDWHG�E\�WKH�DYDLODELOLW\�DQG�FRPSOHWHQHVV�RI�WKH�GDWD��7KXV��ZKLOH
HIILFLHQF\�VFRUHV�ZLOO�EH�FRPSXWHG�RQ�FURVV�VHFWLRQDO�GDWD�IRU�KRVSLWDOV�RI
WKH� WKUHH� SURYLQFHV� IRU� WKH� \HDU� ���������0DOPTXLVW� SURGXFWLYLW\� LQGLFHV
ZLOO�EH�FDOFXODWHG�RQO\�IRU�WKH�:HVWHUQ�&DSH�SURYLQFH�KRVSLWDOV�

��� 'DWD�GHVFULSWLRQ

7KH� VWDWLVWLFDO� UHSRUWV� LQFOXGH� GDWD� RQ� LQSXWV�� RXWSXWV� DQG� RWKHU� UHOHYDQW
KRVSLWDO�VHUYLFH�VWDWLVWLFV��)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��RQ�WKH�EDVLV�RI�WKHLU
VL]H� DQG� VFRSH� RI� DFWLYLW\� WKH� KRVSLWDOV� DUH� FODVVLILHG� LQWR� WKUHH� JURXSV�
7KHVH�LQ�DVFHQGLQJ�RUGHU�RI�WKHLU�VL]H�DQG�FRPSOH[LW\�DUH�/HYHO�,� �Q ����
/HYHO�,,��Q ����DQG�/HYHO�,,,��Q ����

5HFXUUHQW� LQSXWV� DUH� H[SUHVVHG� LQ� PRQHWDU\� WHUPV� DV� WRWDO� UHFXUUHQW
H[SHQGLWXUH��7KH�QXPEHU� RI� EHGV� LV� SURYLGHG�DV� D�PHDVXUH� RI� WKH� FDSLWDO
LQSXW�� 2XWSXWV� DUH� H[SUHVVHG� DV� RXWSDWLHQW� YLVLWV� DQG� LQSDWLHQW� GD\V�� )RU
DVVHVVLQJ� SURGXFWLYLW\� JURZWK�� GDWD� RI�:HVWHUQ� FDSH� 3URYLQFLDO� KRVSLWDOV
�Q ����LV�XVHG��7KH�SURYLQFLDO�GLVWULEXWLRQ�RI� WKH�KRVSLWDOV�LV�SUHVHQWHG� LQ
)LJXUH���

��� ,QSXWV�DQG�RXWSXWV

7KH� VHOHFWLRQ� RI� LQSXWV� DQG� RXWSXWV� IRU� D� '($� VWXG\� UHTXLUHV� FDUHIXO
WKRXJKW� DV� WKH� GLVWULEXWLRQ� RI� HIILFLHQF\� LV� OLNHO\� WR� EH� DIIHFWHG� E\� WKH
GHILQLWLRQ� RI� RXWSXWV� DQG� WKH� QXPEHU� RI� LQSXWV� DQG� RXWSXWV� LQFOXGHG
�0DJQXVVHQ� ������� &RQFHSWXDOO\�� LPSURYHG� KHDOWK� VWDWXV� LV� WKH� XOWLPDWH
RXWSXW� RI� KRVSLWDOV� RU� WKH� KHDOWK� FDUH� V\VWHP� DW� ODUJH�� +RZHYHU�� KHDOWK
VWDWXV�PHDVXUHPHQW�SRVHV�GLIILFXOWLHV�EHFDXVH� KHDOWK� LV�PXOWL�GLPHQVLRQDO
DQG�WKHUH�LV�VXEMHFWLYLW\�LQYROYHG�LQ�DVVHVVLQJ�WKH�TXDOLW\�RI�OLIH�RI�SDWLHQWV
�&OHZHU� DQG�3HUNLQV��������'XH� WR� WKH�GLIILFXOW\� LQ� DFFXUDWHO\�PHDVXULQJ
LPSURYHPHQWV�LQ�KHDOWK�VWDWXV��KRVSLWDO�RXWSXW�LV�PHDVXUHG�DV�DQ�DUUD\�RI
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FIGURE 4
PROVINCIAL DISTRIBUTION OF HOSPITALS STUDIED

Level   I - 21
           II - 1
          III - 1
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           II - 9
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Level   I - 18
           II - 9
          III - 4

W. Cape
(37%)

E. Cape
(36%)

N. Cape
(27%)

LQWHUPHGLDWH�RXWSXWV��KHDOWK�VHUYLFHV��WKDW�VXSSRVHGO\�LPSURYH�KHDOWK�VWDWXV
�*URVVNRSI� DQG�9DOGPDQLV��������%XWOHU� ������� FODVVLILHV�KRVSLWDO� RXWSXW
LQWR� IRXU� EURDG� FDWHJRULHV�� LQSDWLHQW� WUHDWPHQW�� RXWSDWLHQW� WUHDWPHQW�
WHDFKLQJ�DQG�UHVHDUFK�

0HDVXULQJ�KRVSLWDO�RXWSXW�E\�VXFK�YDULDEOHV�DV�LQSDWLHQW�GD\V�RU�RXWSDWLHQW
YLVLWV�� GRHV� QRW� FDSWXUH� WKH� FDVH�PL[� DQG� WKH� TXDOLW\� RI� VHUYLFH� UHQGHUHG�
(YHQ�WKRXJK�WKH�XVH�RI�'LDJQRVLV�UHODWHG�*URXSV��'5*V��PD\�KDQGOH�WKH
SUREOHP� RI� KRVSLWDO� FDVH�PL[�� WKH� DEVHQFH� RI� VXFK� GDWD� PDNHV� LWV� XVH
OLPLWHG�LQ�PRVW�GHYHORSLQJ�FRXQWULHV��:LWKLQ�WKH�FRQWH[W�RI�WKLV�VWXG\��LW�LV
DVVXPHG� WKDW� VWUDWLI\LQJ� KRVSLWDOV� DFFRUGLQJ� WR� WKHLU� OHYHO� PD\� WR� VRPH
GHJUHH�WDNH�DFFRXQW�RI�WKH�FDVH�PL[�DQG�IDFWRUV�VXFK�DV�VWDIILQJ�SDWWHUQ�DQG
PHGLFDO� WHFKQRORJ\� XVHG� WKDW� DUH� OLNHO\� WR� DIIHFW� WKH� TXDOLW\� RI� FDUH
GHOLYHUHG�

,QSXWV�LQ�KRVSLWDO�SURGXFWLRQ�DUH�FODVVLILHG�DV�ODERXU��FDSLWDO�DQG�VXSSOLHV�
7KH�ODERXU�LQSXW�FDQ�EH�GLVDJJUHJDWHG�LQWR�WKH�YDULRXV�SURIHVVLRQDO�JURXSV
VXFK�DV�SK\VLFLDQ��QXUVH�DQG�DGPLQLVWUDWLYH�VWDII��,Q�PRVW�VWXGLHV��FDSLWDO�LV
SUR[LHG�E\�WKH�QXPEHU�RI�KRVSLWDO�EHGV�
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,Q�WKLV�VWXG\��LQ�/HYHO�,�DQG�,,�KRVSLWDOV��LQSXW�YDULDEOHV�XVHG�DUH�WKH�DQQXDO
WRWDO�UHFXUUHQW�H[SHQGLWXUH��LQ�5DQG��DQG�WKH�EHG�VL]H��7KH�DJJUHJDWH�WRWDO
UHFXUUHQW� H[SHQGLWXUH� LQFOXGHV� WKH� VDODULHV� RI� SHUVRQQHO�� H[SHQGLWXUH� RQ
GUXJV� DQG� RWKHU� VXSSOLHV�� ,Q� /HYHO� ,,,� KRVSLWDOV� WKH� LQSXW� YDULDEOH
FRQVLGHUHG� LV� RQO\� WKH� UHFXUUHQW� H[SHQGLWXUH�� EHFDXVH� RI� D� VPDOO� VDPSOH
VL]H��7KH�RXWSXWV�FRQVLGHUHG�DUH�LQSDWLHQW�GD\V�DQG�RXWSDWLHQW�YLVLWV��$V�WKH
KRVSLWDOV� DUH� QRQ�DFDGHPLF�� WKH� WHDFKLQJ� IXQFWLRQ� LV� QRQ�H[LVWHQW� DQG� D
VLJQLILFDQW� UHVHDUFK� RXWSXW� LV� QRW� H[SHFWHG�� 7KHVH� WZR� RXWSXWV� DUH� PRVW
OLNHO\�WR�FDSWXUH�WKH�EXON�RI�WKH�DFWLYLWLHV�SHUIRUPHG�E\�WKHVH�KRVSLWDOV�

��� 7KH�HPSLULFDO�'($�PRGHO

,QSXW�RULHQWHG��FRQVWDQW�DQG�YDULDEOH�UHWXUQV�WR�VFDOH�'($�PRGHOV�DUH�XVHG
LQ� FRPSXWLQJ� WKH� HIILFLHQF\� VFRUHV�� 7KH� FKRLFH� EHWZHHQ� LQSXW��RXWSXW�
RULHQWHG� '($� PRGHOV� LV� PDGH� DFFRUGLQJ� WR� WKH� IOH[LELOLW\� RI� LQSXWV� RU
RXWSXWV��$Q�LQSXW�RULHQWHG�PRGHO�LV�SUHIHUUHG�LQ�WKLV�VWXG\��EHFDXVH�KRVSLWDO
PDQDJHUV�DUH�XQOLNHO\�WR�KDYH�FRQWURO�RI�WKH�GHPDQG�VLGH�IDFWRUV�ZKLFK�DUH
GHWHUPLQHG�SDUWO\�E\�WKH�KHDOWK�FDUH�VHHNLQJ�EHKDYLRXU�RI�WKH�SXEOLF�

$�'($�EDVHG�0DOPTXLVW�SURGXFWLYLW\�LQGH[�LV�FRPSXWHG�WR�DVVHVV�FKDQJHV
LQ�WKH�SURGXFWLYLW\�RI�WKH�:HVWHUQ�&DSH�KRVSLWDOV�RYHU�D�SHULRG�RI�VL[�\HDUV�
7KLV� FRYHUV� WKH� SHULRG� ����������������� 7KH� HIILFLHQF\� VFRUHV� DQG� WKH
0DOPTXLVW� SURGXFWLYLW\� LQGLFHV� DUH� FRPSXWHG� XVLQJ� GDWD� HQYHORSPHQW
DQDO\VLV�SURJUDPPH��YHUVLRQ������'($3�������&RHOOL�������

�� 5(68/76

��� *HQHUDO�FKDUDFWHULVWLFV

7KH�WKUHH�OHYHOV�RI�KRVSLWDOV�DUH�IRXQG�WR�KDYH�GLIIHUHQW�VL]HV�DV�PHDVXUHG
E\� WKH� EHG�VL]H�� /HYHO� ,� FRPPXQLW\� KRVSLWDOV� DUH� WKH� VPDOOHVW�� 7KRVH� RI
/HYHO� ,,� DUH� DERXW� WZLFH� DV� ODUJH� DQG�/HYHO� ,,,� KRVSLWDOV� KDYH� WKH� ODUJHVW
VL]H��ZKLFK�LV�DERXW�HLJKW�WLPHV�WKDW�RI�/HYHO�,�

7KHUH� LV� DOVR� D� PDUNHG� JDS� LQ� WKH� DFWLYLW\� OHYHOV� RI� WKH� WKUHH� JURXSV� RI
KRVSLWDOV�� 7KH� YROXPH� RI� RXWSXW� LQ� WHUPV� RI� DGPLVVLRQV�� RXWSDWLHQW� YLVLWV
DQG�LQSDWLHQW�GD\V�LV�WKH�KLJKHVW�LQ�/HYHO�,,,�KRVSLWDOV��7KH�PHDQ�UHFXUUHQW
H[SHQGLWXUH�LQ�/HYHO�,,,�KRVSLWDOV�LV�DERXW�WZHQW\�WKUHH�WLPHV�WKRVH�RI�/HYHO
,�KRVSLWDOV��7KH�VXPPDU\�VWDWLVWLFV�LV�SUHVHQWHG�LQ�$SSHQGL[�$�
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��� 7HFKQLFDO�HIILFLHQF\

7KH�'($�PRGHOV� HVWLPDWHG� IRU� WKH� WKUHH� JURXSV�RI� KRVSLWDOV� LQGLFDWH� WKH
SUHVHQFH�RI�D�PDUNHG�GHYLDWLRQ�RI�WKH�HIILFLHQF\�VFRUHV�IURP�WKH�UHVSHFWLYH
EHVW�SUDFWLFH� IURQWLHUV��/HYHO� ,� KRVSLWDOV�KDYH� WKH�KLJKHVW�PHDQ�HIILFLHQF\
VFRUH��$�VXPPDU\�RI�WKH�HIILFLHQF\�VFRUHV�LV�SUHVHQWHG�LQ�7DEOH���

TABLE 3
TECHNICAL EFFICIENCY SCORES

Level I Hospital

Technical
efficiency
measure

Mean SD Min Max Hospitals
on frontier

CRS 0.740 0.124 0.518 1 6

VRS 0.828 0.174 0.468 1 17

Scale 0.900 0.124 0.518 1 6

Level II Hospitals

CRS 0.681 0.204 0.283 1 3

VRS 0.825 0.192 0.442 1 8

Scale 0.825 0.147 0.508 1 3

Level III Hospitals

CRS 0.695 0.162 0.516 1 2

VRS 0.820 0.125 0.671 1 3

Scale 0.845 0.140 0.641 1 2

7KH�RYHUDOO�OHYHO�RI�WHFKQLFDO�LQHIILFLHQF\�LQ�WKH�WKUHH�JURXSV�RI�KRVSLWDOV�LV
LQ�WKH�UDQJH������ WR������SHU�FHQW��7KLV�LV�D�FRPELQHG� LQHIILFLHQF\�GXH�WR
RSHUDWLRQV� DW� D� QRQ�RSWLPDO� VFDOH� �LQDSSURSULDWH� KRVSLWDO� VL]H�� DQG� SXUH
WHFKQLFDO�LQHIILFLHQF\��,W�LPSOLHV�WKDW�RQ�DYHUDJH�KRVSLWDOV�XVH�DERXW������WR
�����SHU�FHQW�PRUH�RI�UHVRXUFHV�WKDQ�ZKDW�LV�UHTXLUHG�IRU�WKH�JLYHQ�RXWSXW
OHYHOV��7KH�GHFRPSRVLWLRQ�RI� WKH�RYHUDOO� OHYHO�RI� LQHIILFLHQF\��� LQWR� VFDOH
DQG�SXUH�WHFKQLFDO�LQHIILFLHQF\�FRPSRQHQWV�LV�JLYHQ�DV�IROORZV�

������������������������������������������

�� ,QHIILFLHQF\�LV�FDOFXODWHG�DV����HIILFLHQF\�VFRUH����
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TABLE 4
DECOMPOSITION OF OVERALL TECHNICAL INEFFICIENCY

+RVSLWDO 3XUH�WHFKQLFDO�LQHIILFLHQF\���� 6FDOH�LQHIILFLHQF\����

/HYHO�, ���� ����

/HYHO�,, ���� ����

/HYHO�,,, ���� ����

7KH�PDJQLWXGH� RI� SXUH� WHFKQLFDO� LQHIILFLHQF\� VHHPV�PRUH� RU� OHVV� VLPLODU
DFURVV� WKH� WKUHH� /HYHOV� RI� KRVSLWDOV�� +RZHYHU�� WKH� VFDOH� LQHIILFLHQF\� RI
/HYHO�,�KRVSLWDOV�LV�PXFK�ORZHU�WKDQ�WKRVH�RI�WKH�RWKHU�WZR��VXJJHVWLQJ�WKDW
WKH\�DUH�RSHUDWLQJ�UHODWLYHO\�FORVHU�WR�WKH�RSWLPDO�VFDOH�WKDQ�WKH�KLJKHU�OHYHO
KRVSLWDOV��7KH�DERYH�ILJXUHV�DOVR�LQGLFDWH�WKDW�PRUH�WKDQ����SHU�FHQW�RI�WKH
RYHUDOO� LQHIILFLHQF\� LQ� WKH� LQGXVWU\� LV� DWWULEXWHG� WR� SXUH� WHFKQLFDO
LQHIILFLHQF\�

$�VLJQLILFDQW�SURSRUWLRQ�RI�KRVSLWDOV� LQ�/HYHO� ,,� DQG� ,,,�RSHUDWH� DW� D�QRQ�
RSWLPDO� VFDOH��2QO\� DERXW����SHU� FHQW�RI�/HYHO� ,,� DQG�/HYHO� ,,,� KRVSLWDOV
RSHUDWH�DW�D�VFDOH�HIILFLHQF\�RI�����RU�PRUH��7KH�FRUUHVSRQGLQJ�SURSRUWLRQ
IRU�/HYHO�,�KRVSLWDOV�LV����SHU�FHQW��$ERXW����SHU�FHQW�RI�/HYHO�,�KRVSLWDOV
KDYH�DQ�RYHUDOO�HIILFLHQF\�VFRUH�RI�PRUH�WKDQ������2Q�WKH�RWKHU�KDQG��RQO\
���SHU�FHQW�RI�WKH�KRVSLWDOV�LQ�WKH�RWKHU�WZR�FDWHJRULHV�KDYH�D�VLPLODU�VFRUH�
7KH� IROORZLQJ� ER[SORWV� LOOXPLQDWH� WKH� GLVWULEXWLRQ� RI� WKH� &56� HIILFLHQF\
VFRUHV�DFURVV�WKH�WKUHH�KRVSLWDO�JURXSV�

7KH� ER[SORWV� LQGLFDWH� WKDW� WKH�PHGLDQ� &56� WHFKQLFDO� HIILFLHQF\� VFRUH� RI
/HYHO� ,� KRVSLWDOV� LV� KLJKHU� WKDQ� WKH� RWKHU� WZR� /HYHOV�� ZKLFK� KDYH� DERXW
HTXDO�PHGLDQV�

��� 5HWXUQV�WR�VFDOH

0RVW�RI�WKH�KRVSLWDOV�LQ�WKH�WKUHH�JURXSV�RSHUDWH�DW�YDULDEOH�UHWXUQV�WR�VFDOH�
'HFUHDVLQJ� UHWXUQV� WR� VFDOH� LV� SUHGRPLQDQW� LQ� /HYHO� ,,� DQG� /HYHO� ,,,
KRVSLWDOV�� ZKLOH� LQFUHDVLQJ� UHWXUQV� WR� VFDOH� LV� PRUH� SUHYDOHQW� LQ� /HYHO� ,
KRVSLWDOV�� 7KH� ILJXUH� EHORZ� SUHVHQWV� WKH� GLVWULEXWLRQ� RI� 576� LQ� WKH� WKUHH
JURXSV�RI�KRVSLWDOV�
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FIGURE 5
CRS TECHNICAL EFFICIENCY BY HOSPITAL LEVEL
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FIGURE 6
RETURNS TO SCALE BY HOSPITAL LEVEL
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$ERXW�KDOI�RI�WKH�KRVSLWDOV�KDG�GHFUHDVLQJ�UHWXUQV�WR�VFDOH��2Q�WKH�FRVW�VLGH�
WKLV�LPSOLHV�WKDW�KDOI�RI�WKHP�H[SHULHQFH�GLVHFRQRPLHV�RI�VFDOH��2QO\�DERXW
���SHU�FHQW���������RI�DOO�WKH�KRVSLWDOV�LQ�WKH�VDPSOH�RSHUDWH�DW�DQ�RSWLPDO
VFDOH�

��� ,QSXW�VDYLQJV

$�� /HYHO�,

,I�WKH�UHODWLYHO\�LQHIILFLHQW�KRVSLWDOV�RSHUDWH�DV�HIILFLHQWO\�DV�WKHLU�SHHUV�RQ
WKH�IURQWLHU��WKH�DYHUDJH�UHGXFWLRQ�LQ�UHFXUUHQW�H[SHQGLWXUH�ZRXOG�EH�DERXW
5����������7KLV�DPRXQWV�WR�D�WRWDO�RI�5������PLOOLRQ�VDYLQJ�IURP�WKLV�JURXS
DV� D� ZKROH�� 6LPLODUO\�� WKH� QXPEHU� RI� EHGV� LQ� WKH� UHODWLYHO\� LQHIILFLHQW
KRVSLWDOV�FRXOG�EH�FXW�E\�DQ�DYHUDJH�RI����EHGV��7KH�HIILFLHQW�EHG�VL]H�IRU
WKLV� JURXS� RI� KRVSLWDOV� LV� SURMHFWHG� WR� EH� DERXW� ��� EHGV� ±� D� GHFUHDVH� RI
DERXW������SHU�FHQW�IURP�D�PHDQ�OHYHO�RI����EHGV�

%�� /HYHO�,,

,Q�/HYHO� ,,�KRVSLWDOV�� WKH� UHGXFWLRQ� LQ� UHFXUUHQW�H[SHQGLWXUH�DV� D� UHVXOW� RI
SXUH� WHFKQLFDO� DQG� VFDOH�HIILFLHQF\�JDLQV�DPRXQWV� WR� DQ� DYHUDJH�RI�5����
PLOOLRQ��,Q�WKH�JURXS�DV�D�ZKROH��WKLV�DPRXQWV�WR�D�VDYLQJ�RI�PRUH�WKDQ�5
���PLOOLRQ��7KH�QXPEHU�RI�EHGV�FRXOG�DOVR�EH�FXW�E\�DQ�DYHUDJH�RI�DERXW���
EHGV��7KLV�EULQJV�GRZQ�WKH�UHTXLUHG�DYHUDJH�QXPEHU�RI�EHGV� LQ� WKH�JURXS
IURP�WKH�FXUUHQW�VL]H�RI�����WR����

&�� /HYHO�,,,

7KH�DYHUDJH�VDYLQJ�LQ�UHFXUUHQW�H[SHQGLWXUH�LQ�/HYHO�,,,�KRVSLWDOV�LV�DERXW
5������PLOOLRQ��7KLV�DPRXQWV�WR�D�WRWDO�VDYLQJ�RI�DERXW�5�����PLOOLRQ��:LWK
UHVSHFW�WR�WKH�QXPEHU�RI�EHGV��DQ�DYHUDJH�FXW�RI�����EHGV�LV�H[SHFWHG�LI�WKH
KRVSLWDOV�RSHUDWH�RQ�WKH�WHFKQLFDOO\�DQG�VFDOH�HIILFLHQW�IURQWLHU��7KLV�EULQJV
GRZQ�WKH�HIILFLHQW�EHG�VL]H�WR�DQ�DYHUDJH�RI�����

��� 7HFKQLFDO�HIILFLHQF\�DQG�EHG�VL]H

,Q�UHODWLRQ�WR�WKH�QXPEHU�RI�EHGV��WKH�RYHUDOO�WHFKQLFDO�HIILFLHQF\�LQ�/HYHO�,
KRVSLWDOV� UHDFKHV� LWV� KLJKHVW� PHDQ� YDOXH� RI� ������ ZKHQ� WKH� EHG� VL]H� LV
EHWZHHQ��������7KLV� LV�ZKHQ� WKH� VFDOH�HIILFLHQF\� LV�RQ� LWV� LQFUHDVLQJ�VLGH
DQG�WKH�SXUH�WHFKQLFDO�HIILFLHQF\�GHFOLQHV��(IILFLHQW�VFDOH�IRU�WKHVH�JURXS�RI
KRVSLWDOV� VHHPV� WR� EH� ORFDWHG� ZLWKLQ� D� EHG� VL]H� UDQJH� RI� ������� 3XUH
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WHFKQLFDO�HIILFLHQF\�GHFOLQHV�SURJUHVVLYHO\�XQWLO�DERXW�D�EHG�VL]H�RI����DQG
SLFNV� XS� WKHUHDIWHU�� 7KXV� WKH� VPDOOHU� ��� ��� EHGV�� DQG� ODUJHU� �!� ��� EHGV�
KRVSLWDOV� RI� /HYHO� ,� VHHP� WR� KDYH� D� KLJKHU� GHJUHH� RI� SXUH� WHFKQLFDO
HIILFLHQF\� FRPSDUHG� ZLWK� WKHLU� SHHUV� KDYLQJ� D� EHG�VL]H� LQ� WKH� PLGGOH�
+RZHYHU��WKH�ULVH�LQ�WHFKQLFDO�HIILFLHQF\�DW�WKH�KLJKHU�OHYHOV�RI�EHG�VL]H�LV
RYHUVKDGRZHG� E\� WKH� VWHHSO\� GHFOLQLQJ� VFDOH� HIILFLHQF\�� 7KXV� RYHUDOO
WHFKQLFDO� HIILFLHQF\� GHFUHDVHV�ZKHQ� WKH� LQFUHDVLQJ� UHWXUQV� WR� VFDOH� DW� WKH
VPDOOHU�EHG�VL]H�OHYHOV�DUH�H[KDXVWHG�

2XW�RI����KRVSLWDOV�RI�/HYHO�,�WKDW�KDG�D�EHG�VL]H�RI�OHVV�WKDQ�����DERXW���
SHU�FHQW�H[SHULHQFHG�LQFUHDVLQJ�UHWXUQV�WR�VFDOH��LQGLFDWLQJ�WKH�H[LVWHQFH�RI
HFRQRPLHV� RI� VFDOH�� 7KH� SURSRUWLRQ� RI� WKRVH� WKDW� H[SHULHQFHG� GHFUHDVLQJ
DQG�FRQVWDQW� UHWXUQV� WR� VFDOH� UHVSHFWLYHO\�ZDV����� DQG������ SHU� FHQW��7KH
UHODWLRQVKLS� EHWZHHQ� EHG�VL]H� DQG� WHFKQLFDO� HIILFLHQF\� LV� SUHVHQWHG� LQ
)LJXUH���

FIGURE 7
TECHNICAL EFFICIENCY AND HOSPITAL BED-SIZE

Level I hospitals

no. of hospital beds21 164
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1

Level II hospitals

no. of beds28 284
�283

1

Level III hospitals

no. of hospital beds104 1171
.516

1

ef
fic

ie
nc

y 
sc

or
e

ef
fic

ie
nc

y 
sc

or
e

scale

VRS

CRS

CRS

VRSscale
VRS

scale

CRS

$V�LQ�WKH�FDVH�RI�/HYHO�,�KRVSLWDOV��WKH�&56�WHFKQLFDO�HIILFLHQF\�LQ�/HYHO�,,
KRVSLWDOV�DOVR�H[KLELWV�D� WUHQG�RI�GHFOLQH�ZLWK� LQFUHDVLQJ�QXPEHU�RI�EHGV�
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7KH�SXUH�WHFKQLFDO�HIILFLHQF\�VHHPV�UHODWLYHO\�EHWWHU�ZLWK�VPDOO��������DQG
ODUJH��!������EHG�VL]HV��7KH�VFDOH�HIILFLHQF\�IRU�WKLV�FDWHJRU\�RI�KRVSLWDOV
VKRZV�D�SURJUHVVLYH�UDWH�RI�GHFOLQH��ZLWK�WKH�ODUJHVW�GURS�LQ�HIILFLHQF\��RI
DERXW� ��� SHU� FHQW�� RFFXUULQJ�ZKHQ� WKH� QXPEHU� RI� EHGV� LQFUHDVHV� WR� RYHU
����� &RQVWDQW� UHWXUQV� WR� VFDOH� LV� REVHUYHG� LQ� RQO\� WKUHH� KRVSLWDOV� ������
ZLWK�EHG�VL]H�RI� OHVV� WKDQ�����)LIWHHQ�RI� WKH�KRVSLWDOV� ��������ZLWK�D�EHG�
VL]H�RI�PRUH�WKDQ����KDYH�GHFUHDVLQJ�UHWXUQV�WR�VFDOH��ZKLFK�LQ�RWKHU�ZRUGV
LPSOLHV�WKDW�WKH\�H[SHULHQFH�GLVHFRQRPLHV�RI�VFDOH�

,Q�/HYHO�,,,�KRVSLWDOV�WKH�&56�DQG�VFDOH�HIILFLHQF\�SORWV�DVVXPH�D�8�VKDSH�
%RWK�/HYHOV�UHDFK�D�UHODWLYH�PLQLPXP�OHYHO�DW�D�EHG�VL]H�RI����������$IWHU
WKLV� PLQLPXP� OHYHO� WKHUH� LV� D� VXVWDLQHG� LQFUHDVH� LQ� HIILFLHQF\�� 7KLV� LV
FRQWUDU\�WR�/HYHOV�,�DQG�,,�ZKHUH�WKH�PLQLPDO�LQFUHDVH�LQ�&56�HIILFLHQF\�LV
QRW�PDLQWDLQHG�DV�D�UHVXOW�RI�D�VKDUS�GURS�LQ�VFDOH�HIILFLHQF\�DW�KLJKHU�OHYHOV
RI� EHG� VL]H��$V� FDQ� EH� VHHQ� IURP�)LJXUH� ��� WKH� SXUH� WHFKQLFDO� HIILFLHQF\
EHKDYHV� LQ� D�PDQQHU�ZKLFK� LV�GLDPHWULFDOO\� RSSRVHG� WR� WKRVH� RI�/HYHOV� ,
DQG� ,,�� ,W�KDV� D�SRVLWLYH� VORSH�DW� WKH� VPDOOHU�EHG� VL]H� OHYHOV� �������EHGV�
IROORZHG� E\� YDULRXV� UDWHV� RI� GHFOLQH� DV� WKH� EHG� VL]H� LQFUHDVHV�� 7KXV�
ZKHUHDV�WKH�SXUH�WHFKQLFDO�HIILFLHQF\�LQFUHDVHV�DW�KLJKHU�EHG�VL]H�OHYHOV�LQ
/HYHOV� ,� DG� ,,�� LQ� /HYHO� ,,,� KRVSLWDOV�� LW� GHFUHDVHV� WUHPHQGRXVO\�� 7KH
GHFUHDVH� LQ� SXUH� WHFKQLFDO� HIILFLHQF\� LV�� KRZHYHU�� PRUH� WKDQ� RIIVHW� E\� D
JUHDWHU�LQFUHDVH�LQ�VFDOH�HIILFLHQF\�

��� 7HFKQLFDO�HIILFLHQF\�DQG�RFFXSDQF\�UDWH

,Q�DOO�WKUHH�W\SHV�RI�KRVSLWDOV��WKH�RYHUDOO�WHFKQLFDO�HIILFLHQF\�LQFUHDVHV�ZLWK
WKH� LQFUHDVH� LQ� WKH� RFFXSDQF\� UDWH�� 7KH� KLJKHVW� OHYHOV� RI� WHFKQLFDO
HIILFLHQF\� DUH� VHHQ� LQ� RFFXSDQF\� UDWHV� LQ� WKH� UDQJH� RI� ������� SHU� FHQW�
)LJXUH���GHSLFWV�WKH�UHODWLRQVKLS�EHWZHHQ�HIILFLHQF\�VFRUHV�DQG�RFFXSDQF\
UDWH�

7HFKQLFDO�HIILFLHQF\�WHQGV�WR�GHFOLQH�ZKHQ�WKH�RFFXSDQF\�UDWH�H[FHHGV�WKH
�������SHU�FHQW�PDUN�

��� 7HFKQLFDO�HIILFLHQF\�DQG�DYHUDJH�OHQJWK�RI�VWD\

7KH�DYHUDJH�OHQJWK�RI�VWD\�GRHV�QRW�VHHP�WR�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH
RYHUDOO� WHFKQLFDO�HIILFLHQF\�LQ�/HYHO�,�DQG�/HYHO�,,�KRVSLWDOV��+RZHYHU��LQ
/HYHO�,,,�KRVSLWDOV�� WHFKQLFDO�HIILFLHQF\�GHFUHDVHV�E\�DERXW����SHU�FHQW�DV
$/6�LQFUHDVHV�IURP�OHVV�WKDQ���GD\V�WR�PRUH�WKDQ���GD\V��7KLV�FDQ�EH�HDVLO\
GLVFHUQHG�IURP�ILJXUH���
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$V�FDQ�EH�VHHQ�IURP�)LJXUH����WKH�SORWV�LQ�/HYHO�,�DQG�/HYHO�,,�KRVSLWDOV�DUH
DOPRVW�IODW�� LQGLFDWLQJ�WKDW�WKH�LPSDFW�RI�$/6�RQ�HIILFLHQF\�LV�YHU\�VPDOO�
+RZHYHU��LQ�/HYHO�,,,�KRVSLWDOV��WKH�ILWWHG�FXUYH�LV�YHU\�VWHHS��7KXV�ZH�VHH
D�GUDPDWLF�GHFUHDVH�LQ�HIILFLHQF\�OHYHOV�IRU�VPDOO�LQFUHDVHV�LQ�$/6�

��� 3URYLQFLDO�YDULDWLRQV�LQ�WHFKQLFDO�HIILFLHQF\

7KHUH� LV� VRPH� GHJUHH� RI� YDULDWLRQ� LQ� HIILFLHQF\� OHYHOV� DPRQJ� WKH� WKUHH
SURYLQFHV��,Q�/HYHO�,�DQG�/HYHO�,,,�KRVSLWDOV��WKH�PHDQ�HIILFLHQF\�VFRUHV�RI
WKH� :HVWHUQ� &DSH� SURYLQFH� DUH� KLJKHU� WKDQ� WKH� RWKHU� WZR� SURYLQFHV�
+RZHYHU��LQ�/HYHO�,,�KRVSLWDOV�WKRVH�RI�WKH�(DVWHUQ�&DSH�3URYLQFH�DUH�WKH
KLJKHVW�� 7KH� GLVWULEXWLRQ� RI� WKH� HIILFLHQF\� VFRUHV� E\� SURYLQFH� LV� JLYHQ� LQ
7DEOH���EHORZ�

,Q�/HYHO�,�DQG�/HYHO�,,,�KRVSLWDOV��WKH�PHDQ�HIILFLHQF\�VFRUH�RI�KRVSLWDOV�LQ
WKH�:HVWHUQ�&DSH�VXUSDVVHV�WKRVH�RI�WKH�(DVWHUQ�&DSH�SURYLQFH�E\�DERXW���
SHU� FHQW�� ,Q� FRQWUDVW�� LQ� /HYHO� ,,� KRVSLWDOV�� WKH� PHDQ� HIILFLHQF\� VFRUH� RI
KRVSLWDOV� LQ� WKH� (DVWHUQ� &DSH� SURYLQFH� RXWVWULSV� WKDW� RI� KRVSLWDOV� LQ� WKH
:HVWHUQ�&DSH�E\�DERXW����SHU�FHQW�
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FIGURE 9
THE EFFECT OF ALS ON OVERALL TECHNICAL EFFICIENCY

TABLE 5
DISTRIBUTION OF TECHNICAL EFFICIENCY SCORES BY PROVINCE

Level I hospital Level II hospital Level III hospitalProvince

mean SD no. mean SD no. mean SD no.

Eastern Cape 0.69 0.18 18 0.73 0.25 9 0.64 0.09 4

Northern Cape 0.72 0.18 21 0.54 0 1 0.51 0 1

Western Cape 0.81 0.15 16 0.65 0.16 9 0.75 0.18 7

��� (FRQRPHWULF�DQDO\VLV�RI�WKH�GHWHUPLQDQWV�RI�LQHIILFLHQF\

6WXGLHV� KDYH� VKRZQ� WKDW� LQVWLWXWLRQDO� IDFWRUV� DW� WKH� GLVFUHWLRQ� RI� WKH
PDQDJHPHQW� DV� ZHOO� DV� HQYLURQPHQWDO� IDFWRUV� EH\RQG� WKH� FRQWURO� RI� WKH
'08� DIIHFW� D� '08
V� HIILFLHQF\� �H�J�� )HUULHU� DQG� 9DOGPDQLV� �����
9DOGPDQLV�������2]FDQ�DQG�/XNH�������5RVNR�HW�DO���������6RPH�RI� WKH
IDFWRUV� WKDW�LQIOXHQFH�WKH�HIILFLHQF\�RI�KRVSLWDOV�FLWHG� LQ� WKH� OLWHUDWXUH�DUH�
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RZQHUVKLS� �SURILW� YHUVXV� QRW�IRU� SURILW��� ORFDWLRQ� �XUEDQ�UXUDO��� WHDFKLQJ
VWDWXV� �DFDGHPLF� RU� QRQ�DFDGHPLF��� SD\PHQW� VRXUFH�� RFFXSDQF\� UDWH�
TXDOLW\�HWF�

7KH� HIILFLHQF\� VFRUHV� RI� /HYHO� ,� KRVSLWDOV� RQO\� DUH� H[DPLQHG� XVLQJ� D
FHQVRUHG�WRELW�PRGHO�WR�LGHQWLI\�IDFWRUV�LQIOXHQFLQJ�LQHIILFLHQF\��7KH�RWKHU
WZR� W\SHV� DUH� H[FOXGHG� DV� WKHLU� QXPEHUV� DUH� QRW� VXIILFLHQWO\� ODUJH� WR
XQGHUWDNH�D�PXOWLYDULDWH�DQDO\VLV�

,Q�WKH�WRELW�PRGHO��IRU�FRPSXWDWLRQDO�FRQYHQLHQFH�LW�LV�SUHIHUUHG�WR�DVVXPH
D�FHQVRULQJ�SRLQW�DW�]HUR� �*UHHQH��������7R� WKLV�HQG�� WKH�'($�HIILFLHQF\
VFRUHV�DUH�WUDQVIRUPHG�LQWR�LQHIILFLHQF\�VFRUHV��OHIW�FHQVRUHG�DW�]HUR�XVLQJ
WKH�IRUPXOD�

,QHIILFLHQF\�VFRUH� ����'($�VFRUH��� ����

7KH�PRGHO�LV�GHILQHG�DV�IROORZV�

\L
� �bL�[L���XL
\L� �\L
�LI�\L
�!��
\L� �� LI�\L
����

:KHUH�XL�~�1���s����DQG

\L ��LV�WKH�REVHUYHG�LQHIILFLHQF\�VFRUH
bL ��LV�D�N[��YHFWRU�RI�XQNQRZQ�SDUDPHWHUV
[L �LV�D�N[���YHFWRU�RI�H[SODQDWRU\�YDULDEOHV

'XH�WR�GDWD�FRQVWUDLQWV��VRPH�LPSRUWDQW�YDULDEOHV�ZLWKLQ�WKH�KRVSLWDOV�DQG
WKHLU� RSHUDWLQJ� HQYLURQPHQW� KDYH� EHHQ� RPLWWHG�� 7KH� HPSLULFDO� PRGHO�
WKHUHIRUH��WDNHV�WKH�IROORZLQJ�IRUP�

,1())� �a����b��2&&���b��$/6���b��287352���b��3529����b��3529�
��eL��� ����

:KHUH� ,1()) LQHIILFLHQF\�VFRUH
2&&� EHG�RFFXSDQF\�UDWH����
$/6 $YHUDJH�OHQJWK�RI�VWD\��GD\V�
287352 RXWSDWLHQW�YLVLWV�DV�D�SURSRUWLRQ�RI�LQSDWLHQW�GD\V
3529� ORFDWLRQ�GXPP\�

 ���LI�(DVWHUQ�&DSH
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 ���RWKHUZLVH
3529� ORFDWLRQ�GXPP\�

 ���LI�1RUWKHUQ�&DSH
 ���RWKHUZLVH

7KH� RFFXSDQF\� UDWH� LV� D� FRPSRVLWH� LQGH[� WKDW� LQFRUSRUDWHV� LQSDWLHQW
DGPLVVLRQV��WKH�DYHUDJH� OHQJWK�RI�VWD\�DQG� WKH�QXPEHU�RI�EHGV��+RZHYHU�
PXOWLFROOLQHDULW\� LV� DVVXPHG� WR� EH� OHVV� RI� D� SUREOHP� DV� WKH� YDOXH� RI� WKH
RFFXSDQF\� UDWH� LV� GHWHUPLQHG� E\� WKH� UHODWLYH� SRVLWLRQ� RI� HDFK� RI� LWV
FRPSRQHQWV� DQG� QRW� D� VLQJOH� RQH�� )XUWKHUPRUH�� D� VLPSOH� FRUUHODWLRQ
DQDO\VLV� KDV� VKRZQ� WKH� DEVHQFH� RI� D� VWURQJ� UHODWLRQVKLS� DPRQJ� WKH
YDULDEOHV�

6WDWLVWLFDO� $QDO\VHV� DUH� SHUIRUPHG� XVLQJ� 67$7$� �� VWDWLVWLFDO� VRIWZDUH
�6WDWDFRUS�������

7KH�UHJUHVVLRQ�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH���

TABLE 6
ESTIMATION RESULTS FOR TOBIT MODEL

9DULDEOH &RHIILFLHQW W�UDWLR

FRQVWDQW ������ �����

2&& ������� ������

$/6 ������� ������

287352 ������� ������

3529� ������ �����

3529� ������� ������

c���� �����

7KH�EHG�RFFXSDQF\�YDULDEOH�KDV�D�VLJQ�FRQVLVWHQW�ZLWK�RXU�H[SHFWDWLRQ��,W�LV
QHJDWLYHO\�UHODWHG�WR�LQHIILFLHQF\��7KLV�LPSOLHV�WKDW�KLJKHU�RFFXSDQF\�OHYHOV
DUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHO�RI�HIILFLHQF\��7KH�FRHIILFLHQW�RI�$/6�KDV�D
QHJDWLYH� VLJQ� LQ� OLQH� ZLWK� RXU� D� SULRUL� H[SHFWDWLRQ�� DOWKRXJK� LW� LV� QRW
VWDWLVWLFDOO\�VLJQLILFDQW��7KH�QXPEHU�RI�RXWSDWLHQW�YLVLWV�DV�D�SURSRUWLRQ�RI
LQSDWLHQW� GD\V� �RXWSUR�� KDV� D� YHU\� KLJK� VWDWLVWLFDO� VLJQLILFDQFH�� ,Q� WKLV
FDWHJRU\�RI�KRVSLWDOV��DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�RXWSDWLHQW�YLVLWV�UHODWLYH
WR� LQSDWLHQW� GD\V� LV� OLNHO\� WR� UHVXOW� LQ� DQ� LQFUHDVH� LQ� RYHUDOO� HIILFLHQF\
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OHYHOV��7KH�ORFDWLRQ�RI�D�KRVSLWDO��SURY���SURY���KDV�QR�VLJQLILFDQW�EHDULQJ
RQ�HIILFLHQF\�

���� 3URGXFWLYLW\�JURZWK

,QSXW�RXWSXW�GDWD�IRU�WKH�\HDUV��������±��������ZHUH�XVHG�LQ�WKH�DQDO\VLV�
7KLV�LQWHUYDO�LQFOXGHV�D�SHULRG�RI�VWUXFWXUDO�EUHDN�LQ�6RXWK�$IULFDQ�KLVWRU\�
,W�HQFRPSDVVHV�ERWK�WKH�DSDUWKHLG�DQG�SRVW�DSDUWKHLG�SHULRGV�
2YHU�WKH�VDPSOH�SHULRG��WRWDO�IDFWRU�SURGXFWLYLW\��7)3��GURSSHG�E\������SHU
FHQW�� 7KLV� LV� ODUJHO\� GXH� WR� D� GHFOLQH� LQ� WHFKQLFDO� SURJUHVV�� 7KH� GURS� LQ
WHFKQLFDO�HIILFLHQF\�LV�PDUJLQDO��7HFKQLFDO�HIILFLHQF\�LQFUHDVHG�LQ�WKH�WZR
LPPHGLDWH�\HDUV�DIWHU����������2YHU�WKH�\HDUV������������������WHFKQLFDO
HIILFLHQF\� GURSSHG� E\� DQ� DYHUDJH� RI� ���� SHUFHQW�� DV� RSSRVHG� WR� D� ����
SHUFHQW�GHFUHDVH�LQ�WHFKQRORJLFDO�JURZWK��(IILFLHQF\�FKDQJH�DQG�WHFKQLFDO
FKDQJH�DUH�REVHUYHG�WR�PRYH�LQ�RSSRVLWH�GLUHFWLRQV��)LJXUH������7KH�03,
VXPPDU\�RI�WKH�DQQXDO�PHDQV�LV�SUHVHQWHG�LQ�7DEOH���

TABLE 7
MPI SUMMARY OF ANNUAL MEANS

<HDU (IILFLHQF\�FKDQJH 7HFKQLFDO�FKDQJH 7)3�FKDQJH

��������� � � �

������� ����� ����� �����

������� ����� ����� �����

������� ����� ����� �����

������� ����� ����� �����

������� ����� ����� �����

0HDQ ����� ����� �����

������������������������������������������

�� ��������LV�WKH�EDVH�\HDU�



��

),*85(���
352'8&7,9,7<�&+$1*(�����������������

\HDU���� ���� ���� ���� ���� ����
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�

����

(IILFLHQF\
FKDQJH

7HFKQLFDO
FKDQJH

7)3�FKDQJH

,Q
GH
[

�� ',6&866,21

7KH� UHVXOWV� RI� WKLV� VWXG\� SURYLGH� SUHOLPLQDU\� HPSLULFDO� HYLGHQFH� RQ� WKH
SHUIRUPDQFH�RI�SXEOLF�VHFWRU�KRVSLWDOV� LQ� WKUHH�SURYLQFHV�RI�6RXWK�$IULFD�
7KH� ILQGLQJV� VXJJHVW� WKDW�PDQ\�RI� WKH�KRVSLWDOV�RSHUDWH� DW�SXUH� WHFKQLFDO
DQG� VFDOH� HIILFLHQF\� OHYHOV� ZHOO� EHORZ� D� EHVW�SUDFWLFH� IURQWLHU� WKDW� LV
GHWHUPLQHG�E\�WKH�UHODWLYHO\�HIILFLHQW�RQHV�IURP�WKH�JURXS��2QO\�DERXW�����
SHU�FHQW�RI�WKH�KRVSLWDOV�RSHUDWH�HIILFLHQWO\�DV�FRPSDUHG�WR�WKHLU�SHHUV�

,W�VKRXOG�EH�ERUQH�LQ�PLQG�WKDW�'($�LV�QRW�D�PHDVXUH�RI�DEVROXWH�HIILFLHQF\
DQG�WKDW�WKH�HIILFLHQF\�VFRUHV�RQO\�UHIOHFW�WKH�SHUIRUPDQFH�DQG�SURGXFWLRQ
WHFKQRORJ\�RI�WKH�JURXS��,W�LV�SRVVLEOH�WKDW�WKH�DGGLWLRQ�RI�PRUH�KRVSLWDOV�LQ
WKH�VDPSOH�LV�OLNHO\�WR�LQFUHDVH�WKH�QXPEHU�RI�LQHIILFLHQW�KRVSLWDOV�

$�OHYHO�RI�WHFKQLFDO�LQHIILFLHQF\�LQ�WKH�UDQJH�RI����WR����SHU�FHQW�LQGLFDWHV
WKDW� VLJQLILFDQW� DPRXQWV� RI� KHDOWK� FDUH� UHVRXUFHV� DUH� EHLQJ� ZDVWHG�� 7KLV
ILQGLQJ� VXSSRUWV� WKH� FRPPRQO\� KHOG� YLHZ� WKDW� $IULFD
V� KHDOWK� IDFLOLWLHV
�DQG�� LQ� SDUWLFXODU�� KRVSLWDOV�� RSHUDWH� DW� XQDFFHSWDEOH� OHYHOV� RI� WHFKQLFDO



��

LQHIILFLHQF\��7HFKQLFDO� LQHIILFLHQF\� LV�SUHVHQW� WR�YDU\LQJ�GHJUHHV�� LQ�PRVW
KRVSLWDOV�LQ�ERWK�WKH�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��VHH�IRU�H[DPSOH�
:RXWHUV�������0F0XUFK\�������(UVR\�HW�DO��������)HUULHU�DQG�9DOGPDQLV
������ +DR� DQG� 3HJOHV� ������ 2]FDQ� HW� DO�� ������ 5RVNR� DQG� &KLOLQJHULDQ
�������+RZHYHU��LQ�6XE�6DKDUDQ�$IULFD��QRW�PDQ\�HIILFLHQF\�VWXGLHV�KDYH
EHHQ� FRQGXFWHG� XVLQJ� WKH� IURQWLHU� PRGHOV�� 7KXV�� WKHUH� LV� QR� FOHDU� DQG
TXDQWLILDEOH�HYLGHQFH�RQ�WKH�W\SH�DQG�GHJUHH�RI�LQHIILFLHQF\�

7KH� HIILFLHQF\� HVWLPDWHV� RI� WKLV� VWXG\� LQGLFDWH� WKDW� LI� WKH� LQHIILFLHQW
KRVSLWDOV�ZHUH�WR�RSHUDWH�RQ�WKH�EHVW�SUDFWLFH�IURQWLHU��UHFXUUHQW�H[SHQGLWXUH
FRXOG�EH� UHGXFHG�E\�DERXW�5�������PLOOLRQ��7KLV� LV�PRUH� WKDQ� WKH�DQQXDO
EXGJHW�IRU�WXEHUFXORVLV��,Q����������SXEOLF�VHFWRU�KRVSLWDOV�LQ�6RXWK�$IULFD
FROOHFWHG� DQ� DYHUDJH� RI� �� SHU� FHQW� RI� WKHLU� UHFXUUHQW� H[SHQGLWXUH� LQ� IHH
UHYHQXH� �0F,QW\UH� HW� DO�� ����D��� 7KLV� LPSOLHV� WKDW� HIILFLHQF\� VDYLQJV
H[FHHG�E\�IDU�WKH�FRVW�UHFRYHU\�IURP�XVHU�IHHV��$Q\�EHQHILWV� WKDW�XVHU�IHH
VFKHPHV�PD\�KDYH�� DUH� OLNHO\� WR� EH� FRPSURPLVHG� DV� D� UHVXOW� RI� WHFKQLFDO
LQHIILFLHQF\�� 7KXV� LW� LV� QHFHVVDU\� WKDW� KHDOWK� VHFWRU� UHIRUPV� JLYH� GXH
HPSKDVLV�WR�HIILFLHQF\�

$� VWXG\� LQ� 6RXWK� $IULFD� HVWLPDWHG� WKH� FRVW� RI� EXLOGLQJ� ������ FOLQLFV� DW
EHWZHHQ�5�����PLOOLRQ�DQG�5���ELOOLRQ�DQG�UHFRPPHQGHG�WKH�LPSURYHPHQW
RI� KRVSLWDO� HIILFLHQF\� DV� D� SRVVLEOH� VRXUFH� RI� IXQGLQJ� �0F,QW\UH� HW� DO�
����E���7KH�ILQGLQJV�RI�RXU�VWXG\�VHHP�WR�VXJJHVW�WKDW�LI�FXUUHQW�GHYLDWLRQV
IURP� EHVW�SHUIRUPDQFH� IURQWLHUV� DUH� PLQLPL]HG�� HIILFLHQF\� VDYLQJV� IURP
KRVSLWDOV�DORQH�ZRXOG�SRVVLEO\�FRYHU�WKH�DPRXQW�RI�UHVRXUFHV�QHFHVVDU\�WR
LQFUHDVH�KHDOWK�FDUH�FRYHUDJH��,I�ZH�WDNH�WKH�ORZHU�OLPLW�RI�WKH�FRVW�RI�FOLQLF
FRQVWUXFWLRQ��WKHQ�WKH�HIILFLHQF\�VDYLQJV�IURP�WKH�KRVSLWDOV�LQFOXGHG�LQ�WKLV
VWXG\�DORQH�FRXOG�FRYHU�WKH�FRVW�RI�EXLOGLQJ�DERXW�����FOLQLFV��7DNLQJ�WKH
XSSHU�OLPLW�ZRXOG�PHDQ�WKDW�WKH�FRVW�RI�DERXW�����FOLQLFV�FRXOG�EH�FRYHUHG
IURP� UHVRXUFHV� UHOHDVHG� IURP� WKHVH� KRVSLWDOV�� 7KLV� LV� RI� LPPHQVH
LPSRUWDQFH�WR�WKH�JRYHUQPHQW�LQ�LWV�LQLWLDWLYHV�WR�SURPRWH�HTXLW\�

,I�WKH�HFRQRP\
V�SRRU�SHUIRUPDQFH�FRQWLQXHV�WKHQ�LW�ZLOO�EH�YHU\�GLIILFXOW�WR
VLJQLILFDQWO\� LQFUHDVH� WKH� DPRXQW� RI� UHVRXUFHV� GHYRWHG� WR� KHDOWK�� 7KLV
LPSOLHV�WKDW�LW�ZLOO�EH�YHU\�GLIILFXOW�WR�PHHW�WKH�REMHFWLYH�RI�KHDOWK�IRU�DOO�
7KXV�� UDLVLQJ� WKH� HIILFLHQF\� RI� KRVSLWDOV� LV� HVVHQWLDO� WR� UHOHDVLQJ� VFDUFH
UHVRXUFHV�IRU�EDVLF�KHDOWK�FDUH��+RZHYHU��QRW�DOO�WKH�HIILFLHQF\�JDLQ�VKRXOG
EH�UHDOORFDWHG�WR�EDVLF�KHDOWK�FDUH�IDFLOLWLHV��VLQFH�WKHUH�LV�PXFK�WR�EH�GRQH
WR� UDLVH� WKH� TXDOLW\� RI� FDUH� LQ� KRVSLWDOV� WR� DFFHSWDEOH� VWDQGDUGV�� 7KXV� D
SRUWLRQ� RI� WKH� HIILFLHQF\� JDLQV� VKRXOG� EH� UHWDLQHG� E\� WKH� KRVSLWDOV
WKHPVHOYHV�
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%HG�VL]HV�LQ�DOO�WKUHH�JURXSV�RI�KRVSLWDOV�DSSHDU�WR�H[FHHG�ZKDW�LV�UHTXLUHG
IRU�WKH�JLYHQ�RXWSXW�OHYHOV��%XW��D�FDYHDW�LV�LQ�RUGHU�KHUH��7KH�IDFW�WKDW�WKH
QXPEHU� RI� EHGV� LV� PRUH� WKDQ� ZKDW� LV� UHTXLUHG� GRHV� QRW� LPSO\� WKDW� WKH
QXPEHU� RI� EHGV� H[FHHGV� WKH� SRSXODWLRQ
V� QHHG� IRU� KRVSLWDO� VHUYLFHV�� 7KH
SXEOLF�VHFWRU�KRVSLWDO�EHG�SRSXODWLRQ�UDWLR�IRU�WKH�FRXQWU\�DV�D�ZKROH�LV�ORZ
E\� LQWHUQDWLRQDO� VWDQGDUGV� �0F,QW\UH� HW� DO�� ����D��� 7KH� XWLOL]DWLRQ� RI
H[LVWLQJ� KRVSLWDO� IDFLOLWLHV�� KRZHYHU�� GHSHQGV� QRW� RQO\� RQ� VXSSO\�VLGH
IDFWRUV�� EXW� DOVR� RQ� GHPDQG�VLGH� IDFWRUV�� 7KHUHIRUH�� JLYHQ� WKH� FXUUHQW
GHPDQG�OHYHOV��LW�FDQ�EH�VDIHO\�DUJXHG�WKDW�WKH�H[LVWLQJ�QXPEHU�RI�EHGV�LV�LQ
H[FHVV�RI�ZKDW�LV�UHTXLUHG��7KH�UHVXOWV�RI�D�QXPEHU�RI�VWXGLHV�RQ�KRVSLWDO
HIILFLHQF\�LQ�RWKHU�FRXQWULHV�LQGLFDWH�WKH�UHGXQGDQF\�RI�EHGV��2]FDQ�HW�DO�
������%URZQHOO�DQG�5RRV�������

,QFUHDVLQJ� UHWXUQV� WR� VFDOH� LV� VHHQ� LQ� DERXW� ��� SHU� FHQW� RI� WKH� KRVSLWDOV
HYDOXDWHG��/HYHO� ,�KRVSLWDOV�KDYH� WKH� ODUJHVW�SURSRUWLRQ�RI�KRVSLWDOV� �����
SHU� FHQW�� ZLWK� LQFUHDVLQJ� UHWXUQV� WR� VFDOH�� ,Q� WKH� SUHVHQFH� RI� LQFUHDVLQJ
UHWXUQV� WR� VFDOH�� H[SDQVLRQ�RI� RXWSXWV� UHGXFHV� XQLW� FRVWV��$� KRVSLWDO�ZLWK
LQFUHDVLQJ�UHWXUQV�WR�VFDOH�ZLOO��WKHUHIRUH��EHQHILW�E\�DXJPHQWLQJ�LWV�VFDOH�RI
RSHUDWLRQV��(FRQRPLHV�RI�VFDOH�PD\�RFFXU�DV�D�UHVXOW�RI�VWDII�EHLQJ�DEOH�WR
VSHFLDOL]H� LQ� WKHLU� DUHDV� RI� H[SHUWLVH�� WKH� DELOLW\� WR� VSUHDG� RYHUKHDG� FRVWV
RYHU� D� ODUJHU� QXPEHU� RI� RXWSXW� XQLWV�� GLVFRXQWV� IURP� EXON�EX\LQJ� RI
VXSSOLHV� DQG� WKH� DELOLW\� WR� XVH� H[SHQVLYH� GLDJQRVWLF� HTXLSPHQW� DW� IXOO
FDSDFLW\�

+RZHYHU�� KRVSLWDO� RXWSXWV� DUH� QRW� OLNH� RWKHU� FRPPRGLWLHV�� ZKLFK� FDQ� EH
VWRUHG�IRU�IXWXUH�XVH��,QFUHDVLQJ�WKH�VFDOH�RI�RSHUDWLRQV�UHTXLUHV�DQ�LQFUHDVH
RQ� WKH� GHPDQG� VLGH�� ZKLFK� LV� EH\RQG� WKH� GRPDLQ� RI� WKH� KRVSLWDO
PDQDJHPHQW��0HUJHU�RI�KRVSLWDOV�WKDW�DUH�LQ�FORVH�SUR[LPLW\�WR�RQH�DQRWKHU
PD\�EH�D�SRVVLEOH�RSWLRQ�LQ�WKLV�FDVH��7KLV�RSWLRQ�PD\��KRZHYHU��SRVH�VRPH
SUREOHPV��HVSHFLDOO\�LQ�VSDUVHO\�SRSXODWHG�UXUDO�DUHDV��,I�D�IHZ�KRVSLWDOV�RI
D�ELJJHU�VL]H�DUH� WR�EH�HVWDEOLVKHG�LQ�FHQWUDOO\� ORFDWHG�SODFHV�� UHVLGHQWV�RI
VXFK�DUHDV�PD\�LQFXU�DGGLWLRQDO�FRVWV�LQ�WUDYHO�H[SHQGLWXUH�DQG�LQ�GHOD\HG
WUHDWPHQW� RI� HPHUJHQF\� FDVHV�� 7KHVH� SUREOHPV� PD\�� WR� VRPH� H[WHQW�� EH
PLQLPL]HG� E\� HVWDEOLVKLQJ� 3+&� XQLWV� WKDW� KDYH� D� OLQN� ZLWK� WKH� FHQWUDOO\
ORFDWHG�KRVSLWDOV� WKURXJK�DQ�HIIHFWLYH� UHIHUUDO�V\VWHP�� ,W� VKRXOG��KRZHYHU�
EH� HPSKDVL]HG� WKDW� DQ\� LQLWLDWLYHV� XQGHUWDNHQ� WR� UHDS� HFRQRPLHV� RI� VFDOH
PXVW� EH� LPSOHPHQWHG� RQO\� DIWHU� D� FDUHIXO� DSSUDLVDO� RI� WKH� FLUFXPVWDQFHV
VXUURXQGLQJ�WKH�RSHUDWLRQ�RI�WKH�KRVSLWDO�V��XQGHU�FRQVLGHUDWLRQ�

$ERXW�KDOI�RI� WKH�KRVSLWDOV�KDYH�GHFUHDVLQJ� UHWXUQV� WR� VFDOH��7KH�JUHDWHVW
SURSRUWLRQ�RI�KRVSLWDOV�ZLWK�GHFUHDVLQJ�UHWXUQV�WR�VFDOH�LV�IRXQG�LQ�WKRVH�RI
/HYHO�,,� ������SHU�FHQW��IROORZHG�E\�/HYHO�,,,� ������SHU�FHQW���'HFUHDVLQJ
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UHWXUQV� WR� VFDOH� LPSO\� WKDW� D� KRVSLWDO� LV� WRR� ODUJH�� LWV� XQLW� FRVW� ULVHV�ZLWK
HDFK� LQFUHPHQW� LQ� RXWSXW��'LVHFRQRPLHV�RI� VFDOH�PD\� DULVH� DV� D� UHVXOW� RI
SUREOHPV�VXFK�DV�UHG�WDSH��SRRU�FRPPXQLFDWLRQV�DQG�SRRU�ODERXU�UHODWLRQV
ZKLFK�DUH�RIWHQ�HQFRXQWHUHG�LQ�ODUJH�RUJDQL]DWLRQV�

7KH� SUHVHQFH� RI� GHFUHDVLQJ� UHWXUQV� WR� VFDOH� LPSOLHV� WKDW� WKH� VFDOH� RI
RSHUDWLRQV�VKRXOG�EH�UHGXFHG�VR�DV�WR�FXUE�WKH�XQQHFHVVDULO\�LQIODWHG�FRVWV
RI�SURGXFWLRQ�DQG�UHQGHU�WKH�LQHIILFLHQW�KRVSLWDOV�DV�HIILFLHQW�DV�WKHLU�SHHUV�
7KLV� LV�DQ�RSWLRQ�WKDW�KDV�WR�EH�FRQVLGHUHG�VHULRXVO\�DV� LW� LV�DOVR� OLNHO\� WR
SURPRWH� WKH� JRYHUQPHQW
V� PRYH� WRZDUGV� WKH� UH�DOORFDWLRQ� RI� UHVRXUFHV
DZD\�IURP�KRVSLWDO�EDVHG�VHUYLFHV�WR�FRVW�HIIHFWLYH�QRQ�KRVSLWDO�VHUYLFHV�LQ
OLQH�ZLWK�WKH�3ULPDU\�+HDOWK�&DUH�VWUDWHJ\�

,Q� /HYHO� ,� DQG� ,,� KRVSLWDOV� RYHUDOO� WHFKQLFDO� HIILFLHQF\� VKRZV� D� WUHQG� RI
GHFOLQH�ZLWK�WKH�LQFUHDVH�LQ�WKH�QXPEHU�RI�EHGV��(IILFLHQF\�LV�DW�LWV�KLJKHVW
DW� EHG�VL]HV� LQ� WKH� ILUVW� TXDUWLOH�� 7KH� VPDOO� EHG�VL]H� KRVSLWDOV� KDYH� D
UHODWLYHO\�KLJKHU�RYHUDOO�HIILFLHQF\�VFRUH�WKDQ�WKH�ODUJHU�RQHV��,Q�FRQWUDVW��LQ
/HYHO� ,,,� KRVSLWDOV� HIILFLHQF\� VFRUHV� IRU� WKH� VPDOO� DQG� ODUJH� EHG�VL]H
KRVSLWDOV� DUH� KLJKHU� WKDQ� WKRVH� LQ� WKH� PLGGOH�� 7KLV� LV� LQ� OLQH� ZLWK� WKH
ILQGLQJV�RI�)HUULHU�DQG�9DOGPDQLV��������ZKR�LQ�WKHLU�VWXG\�RI�D�VDPSOH�RI
UXUDO�86�KRVSLWDOV�IRXQG�WKH�UHODWLRQVKLS�EHWZHHQ�WHFKQLFDO�HIILFLHQF\�DQG
VL]H� WR� EH�8�VKDSHG�� 7KH\� DWWULEXWHG� WKLV� YDULDWLRQ� SDUWO\� WR� WKH� IDFW� WKDW
SDWLHQWV�WHQG�WR�E\SDVV�PHGLXP�VL]HG�KRVSLWDOV�LQ�WKHLU�YLFLQLW\�LQ�IDYRXU�RI
ODUJHU�KRVSLWDOV�ZLWK�PRUH�DGYDQFHG�WHFKQRORJLHV�RU�EHWWHU�IDFLOLWLHV�

7HFKQLFDO� HIILFLHQF\� LV� REVHUYHG� WR� LQFUHDVH� ZLWK� LQFUHDVHV� LQ� WKH
RFFXSDQF\� UDWH� LQ� DOO� WKUHH�/HYHOV� RI� KRVSLWDOV�� 7KLV� ILQGLQJ� FRUURERUDWHV
WKDW� RI� )HUULHU� DQG� 9DOGPDQLV� �������� 7KH� DYHUDJH� OHQJWK� RI� VWD\� KDV� D
QHJDWLYH�UHODWLRQVKLS�ZLWK�HIILFLHQF\�LQ�/HYHO�,,,�KRVSLWDOV��$Q�LQFUHDVH� LQ
WKH� DYHUDJH� OHQJWK� RI� VWD\� LV� IROORZHG�E\� D� GUDPDWLF� IDOO� LQ� WKH� WHFKQLFDO
HIILFLHQF\�VFRUHV��7KLV�PD\�SHUKDSV�EH�D� UHVXOW�RI�DQ�H[FHVV�EHG�FDSDFLW\
ZKLFK�PLJKW�QRW�EH�FRQVWUDLQLQJ� WKH�FOLQLFLDQV�DQG� WKXV� DOORZLQJ� WKHP� WR
NHHS�SDWLHQWV�IRU�D�ORQJ�WLPH��,Q�WKLV�VLWXDWLRQ�D�KLJK�DYHUDJH�OHQJWK�RI�VWD\
LV� OLNHO\� WR� OHDG� WR�KLJK�DYHUDJH�FRVWV�SHU�DGPLVVLRQ� �%DUQXP�DQG�.XW]LQ
������

7KHUH� DSSHDUV� WR� EH� D� VOLJKW� YDULDWLRQ� LQ� WKH� HIILFLHQF\� VFRUHV� DPRQJ� WKH
SURYLQFHV��7KH�7RELW�DQDO\VLV�RI�/HYHO�,�KRVSLWDOV��KRZHYHU��VKRZV�WKDW�LW�LV
QRW� RI� VWDWLVWLFDO� VLJQLILFDQFH�� 9DULDWLRQ� FRXOG� UHVXOW� IURP� GLIIHUHQFHV� LQ
UHJXODWRU\� HQYLURQPHQWV�� GHPRJUDSKLF� FKDUDFWHULVWLFV� HWF�� �)HUULHU� DQG
9DOGPDQLV� ������� ,Q� SUHVHQW� FLUFXPVWDQFHV�� WKH� LVVXH� RI� GLIIHUHQFHV� LQ
UHJXODWRU\�HQYLURQPHQWV�LV�UXOHG�RXW��EHFDXVH�DOO�RI�WKH�KRVSLWDOV�DUH�SXEOLF
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VHFWRU� KRVSLWDOV� XQGHU� WKH� VDPH� GHSDUWPHQW�� 'LIIHUHQFHV� LQ� WKH� IDFWRUV
DIIHFWLQJ�WKH�GHPDQG�VLGH�PD\�KDYH�D�JUHDWHU� LPSDFW�DV� WKHUH�DUH�VWULNLQJ
GLIIHUHQFHV� LQ� WKH� VRFLR�HFRQRPLF� DQG� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH
SURYLQFHV�

,Q�/HYHO�,�KRVSLWDOV��WKH�QXPEHU�RI�RXWSDWLHQWV�DV�D�SURSRUWLRQ�RI�LQSDWLHQW
GD\V� VHHPV� WR�KDYH�D� VLJQLILFDQW�QHJDWLYH� LQIOXHQFH�RQ� LQHIILFLHQF\��7KXV
LQFUHDVLQJ� WKH�QXPEHU� RI� RXWSDWLHQW�YLVLWV� LV� OLNHO\� WR� SURPRWH� HIILFLHQF\�
7KLV�PD\�LQGLFDWH�WKH�H[LVWHQFH�RI�HFRQRPLHV�RI�VFRSH�EHWZHHQ�RXWSDWLHQW
DQG� LQSDWLHQW� FDUH�� 6LQFH� WKLV� FDWHJRU\� RI� KRVSLWDOV� KDV� D� YHU\� OLPLWHG
RXWSDWLHQW�DFWLYLW\��LQFUHDVLQJ�WKH�DFWLYLWLHV�RI�WKH�RXWSDWLHQW
V�GHSDUWPHQW�LV
OLNHO\�WR�SURPRWH�WHFKQLFDO�HIILFLHQF\�

7KH�03,�IRU�D�VDPSOH�RI�KRVSLWDOV�LQ�WKH�:HVWHUQ�&DSH�SURYLQFH�VKRZV�D
WRWDO� IDFWRU� SURGXFWLYLW\� GHFOLQH� RI� DERXW� ����� SHU� FHQW� RYHU� WKH� VDPSOH
SHULRG�� 7KLV� FKDQJH� KDV� LPSRUWDQW� LPSOLFDWLRQV� DV� LW� UHSUHVHQWV� D� FKDQJH
WKDW� KDV� WDNHQ� SODFH� LQ� WKH� LPPHGLDWH� SRVW�DSDUWKHLG� HUD�� ZKHQ� WKH
JRYHUQPHQW� LV� IDFHG�ZLWK� WKH� GLIILFXOW� WDVN� RI� LQFUHDVLQJ� DFFHVV� WR� KHDOWK
FDUH� DQG� UHGUHVVLQJ� WKH� LQHTXDOLWLHV� RI� WKH� SDVW�� 7KH� PDUNHG� WHFKQLFDO
UHJUHVV�VHHQ�DIWHU�WKH�LQVWDOODWLRQ�RI�WKH�QHZ�JRYHUQPHQW�PD\��ZLWK�DOO�WKH
QHFHVVDU\�SUHFDXWLRQV��EH� WDNHQ�DV�DQ� LQGLFDWLRQ�RI� LWV� LQLWLDWLYHV� WR�GLYHUW
UHVRXUFHV�DZD\�IURP�KRVSLWDOV�FRQVLVWHQW�ZLWK�LWV�SROLF\�RI�3ULPDU\�+HDOWK
&DUH��7KHVH�ILQGLQJV�DUH��KRZHYHU��LQGLFDWLYH�DQG�IRU�FRQFOXVLYH�UHVXOWV�LW�LV
UHFRPPHQGHG�WKDW�WKH�HYDOXDWLRQ�EH�XQGHUWDNHQ�RQ�D�VXIILFLHQWO\�ODUJH�GDWD
VHW�

�� &21&/86,21�$1'�32/,&<�,03/,&$7,216

7KLV�VWXG\�H[DPLQHG�WKH�WHFKQLFDO�HIILFLHQF\�DQG�SURGXFWLYLW\�RI����SXEOLF
VHFWRU�KRVSLWDOV�LQ�WKUHH�SURYLQFHV�RI�6RXWK�$IULFD�XVLQJ�'($��7KH�ILQGLQJV
OHQG� VXSSRUW� WR� WKH� FRPPRQO\� KHOG� YLHZ� WKDW� SXEOLF� VHFWRU� KRVSLWDOV� LQ
GHYHORSLQJ�FRXQWULHV�DUH�LQHIILFLHQW�

7KH�UHVXOWV�LQGLFDWH�WKH�H[LVWHQFH�RI�D�KXJH�SRWHQWLDO�IRU�LPSURYLQJ�DFFHVV
DQG�RU�TXDOLW\�RI�FDUH�ZLWKRXW�LQMHFWLQJ�DGGLWLRQDO�UHVRXUFHV�LQWR�WKH�KHDOWK
VHFWRU� IURP� DQ\� VRXUFH�� SXEOLF� RU� SULYDWH�� 7KH� HYLGHQFH� IXUWKHU� VXJJHVWV
WKDW�HIILFLHQF\�VDYLQJV� H[FHHG� UHYHQXH� IURP�XVHU� IHHV��(IILFLHQF\� VDYLQJV
FRXOG�DXJPHQW� WKH�JDLQV� IURP�XVHU� IHHV� LQ� WHUPV�RI�PRELOL]LQJ�DGGLWLRQDO
UHVRXUFHV�� DQG� LQFUHDVH� FRVW�UHFRYHU\� UDWLRV�� $OWHUQDWLYHO\�� LI� WKH� FXUUHQW
XVHU�IHH�UDWHV�DUH�GHHPHG�KLJK��LW� LV�SRVVLEOH� WR�UHGXFH�SULFHV�DQG�DFKLHYH



��

WKH�FXUUHQW�FRVW�UHFRYHU\�UDWLRV��WKXV�DYRLGLQJ�WKH�SRVVLEOH�XQWRZDUG�HIIHFWV
RI�XVHU�IHHV�RQ�WKH�PRVW�YXOQHUDEOH�JURXSV�RI�WKH�SRSXODWLRQ�

7KH� IDFW� WKDW� EHG�VL]H� LQ� DOO� WKUHH� OHYHOV� RI� KRVSLWDOV� LV� ODUJH� DQG� WKDW
GHFUHDVLQJ� UHWXUQV� WR� VFDOH� GRPLQDWH� WKH� SLFWXUH� PD\� MXVWLI\� GRZQVL]LQJ
PRVW� RI� WKH� KRVSLWDOV�� $OORFDWLYH� HIILFLHQF\� PD\� EH� LPSURYHG� LI� WKHVH
UHVRXUFHV�DUH�UH�GHSOR\HG�IRU�WKH�SURPRWLRQ�RI�3ULPDU\�+HDOWK�&DUH��ZKLFK
LV� DW� WKH� FRUH� RI� WKH� *RYHUQPHQW
V� KHDOWK� SROLF\�� ,W� VKRXOG�� KRZHYHU�� EH
QRWHG�WKDW�DW�WKLV�MXQFWXUH�WKH�VKRUW�UXQ�FRVWV�RI�UH�DOORFDWLRQ�PLJKW�H[FHHG
WKH�JDLQV�IURP�HIILFLHQF\�VDYLQJV��IRU�H[DPSOH��VXEVWDQWLDO�DPRXQWV�RI�VWDII
UHORFDWLRQ�FRVWV�PD\�EH� LQFXUUHG���$�VODVKLQJ�RI�WKH�FXUUHQW�EXGJHW�RI� WKH
KHDOWK� VHFWRU�RU� DQ\�SURSRVHG� LQFUHDVH� LV� QRW� UHFRPPHQGHG�� DV� WKHUH� LV� D
GLUH�QHHG�WR�LPSURYH�DFFHVV�DQG�TXDOLW\�RI�FDUH�

7KHUH�LV�VRPH�HYLGHQFH�WKDW�VXJJHVWV�D�GHFOLQH�LQ�WRWDO�IDFWRU�SURGXFWLYLW\�
7KLV� LV� DQ� LVVXH� RI� PHDVXUH� FRQFHUQ�� DV� LW� LV� OLNHO\� WR� EH� D� VHULRXV
LPSHGLPHQW� WR� WKH�*RYHUQPHQW
V� HIIRUWV� WR� LPSURYH�DFFHVV� DQG�TXDOLW\� RI
KHDOWK� FDUH��:LWK� VXFK� D� GHJUHH� RI� LQHIILFLHQF\�� LQLWLDWLYHV� WR� UHGUHVV� WKH
LQHTXLW\� WKDW�ZDV� LQKHULWHG� IURP� WKH�SUHYLRXV� UHJLPH�ZLOO� EH� MHRSDUGL]HG�
7KH�LVVXH�RI�KRVSLWDO�HIILFLHQF\�� WKHUHIRUH�QHHGV�WR�EH�DGGUHVVHG�ZLWK�GXH
FRQFHUQ�WR�HTXLW\�LI� WKH�*RYHUQPHQW
V�VWDWHG�JRDOV�RI�+HDOWK�3ROLF\�DUH� WR
EH�UHDOL]HG�
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$33(1',;

6XPPDU\�6WDWLVWLFV

Level I hospitals

Variable Mean Standard
deviation

Min Max

Bed 61 26 21 164

Admission 2,626 1,557 530 7,343

Outpatient visit 2,498 2,230 172 9,183

Inpatient day 13,066 6,799 2,572 40,969

Occupancy (%) 58.6 17.9 23.6 117.2

Average length of
stay (days)

5.1 1.4 3.4 10.8

Bed turnover rate 42 15.4 12.3 81.9

Expenditure (Rand) 2,069,587 1,311,240 434,913 7,164,874

Level II hospitals

Bed 112 67 28 284

Admission 5,775 3,115 1,312 13,854

Outpatient visit 37,390 35,986 2,057 146,524

Inpatient day 26,188 14,320 7,891 61,852

Occupancy (%) 71.7 29.2 25.8 159.6

Average length of
stay (days)

4.7 1.4 2.6 9.2

Bed turnover rate 52 16 35 107

Expenditure (Rand) 8,987,729 8,056,606 879,665 36,500,000

Level III hospitals

Bed 483 320 104 1,171

Admission 19,572 10,298 6,436 40,998

Outpatient visit 120,788 96,200 13,264 357,808

Inpatient day 118,994 85,625 35,025 328,806

Occupancy (%) 68.6 12.4 48.5 92.3

Average length of
stay (days)

5.9 1.6 3.6 9

Bed turnover rate 46.3 17.7 20 84

Expenditure (Rand) 48,500,000 36,700,000 11,300,000 127,000,000
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$NLQ��-���1��%LUGVDOO�DQG�'��GH)HUUDQWL� ��������)LQDQFLQJ�+HDOWK�6HUYLFHV
LQ� 'HYHORSLQJ� &RXQWULHV�� $Q� $JHQGD� IRU� 5HIRUP�� :DVKLQJWRQ� '&�� 7KH
:RUOG�%DQN�

$1&� �$IULFDQ� 1DWLRQDO� &RQJUHVV�� �������� $� 1DWLRQDO� +HDOWK� 3ODQ� IRU
6RXWK�$IULFD��-RKDQQHVEXUJ��$1&�

%DQNHU��5��'���$��&KDUQHVV�DQG�:��:��&RRSHU� ��������6RPH�PRGHOV� IRU
HVWLPDWLQJ�WHFKQLFDO�DQG�VFDOH�LQHIILFLHQFLHV�LQ�GDWD�HQYHORSPHQW�DQDO\VLV�
0DQDJHPHQW�6FLHQFH�������������������

%DUQXP�� +�� DQG� -�� .XW]LQ� �������� 3XEOLF� +RVSLWDOV� LQ� 'HYHORSLQJ
&RXQWULHV�� 5HVRXUFH� 8VH�� &RVW�� )LQDQFLQJ�� %DOWLPRUH�� -RKQV� +RSNLQV
8QLYHUVLW\�3UHVV�IRU�WKH�:RUOG�%DQN�

%MXUHN�� +��� /�� +MDOPDUVVRQ� DQG� )�� 5�� )RUVXQG� �������� 'HWHUPLQLVWLF
SDUDPHWULF� DQG� QRQ�SDUDPHWULF� HVWLPDWLRQ� RI� HIILFLHQF\� LQ� VHUYLFH
SURGXFWLRQ��$�FRPSDULVRQ��-RXUQDO�RI�(FRQRPHWULFV�������������������

%URZQHOO��0��'��DQG�1��3��5RRV� ��������9DULDWLRQV� LQ� OHQJWK�RI�VWD\�DV�D
PHDVXUH� RI� HIILFLHQF\� LQ� 0DQLWRED� KRVSLWDOV�� &DQDGLDQ� 0HGLFDO
$VVRFLDWLRQ�-RXUQDO������������������

%XWOHU��-��5����������+RVSLWDO�&RVW�$QDO\VLV��'RUGUHFKW��.OXZHU�$FDGHPLF
3XEOLVKHUV�

&DVWUR�/HDO��)���-��'D\WRQ��/��'HPHU\�DQG�.��0HKUD���������3XEOLF�VRFLDO
VSHQGLQJ� LQ� $IULFD�� 'R� WKH� SRRU� EHQHILW"� 7KH� :RUOG� %DQN� 5HVHDUFK
2EVHUYHU���������������

&DYHV��'���/��&KULVWHQVHQ��DQG�(��'LHZHUW���������7KH�HFRQRPLF�WKHRU\�RI
LQGH[� QXPEHUV� DQG� WKH� PHDVXUHPHQW� RI� LQSXW�� RXWSXW� DQG� SURGXFWLYLW\�
(FRQRPHWULFD�������������������

&KDUQHVV�� $��� :�� :�� &RRSHU� DQG� (�� 5KRGHV� �������� 0HDVXULQJ� WKH
HIILFLHQF\� RI� GHFLVLRQ� PDNLQJ� XQLWV�� (XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO
5HVHDUFK�������������

&OHZHU�� $�� DQG� '�� 3HUNLQV� �������� (FRQRPLFV� IRU� +HDOWK� &DUH
0DQDJHPHQW��/RQGRQ��3UHQWLFH�+DOO�

&RHOOL��7�� -�� ��������$�*XLGH� WR�'($3�9HUVLRQ������$�'DWD�(QYHORSPHQW
$QDO\VLV��&RPSXWHU��3URJUDP��&(3$�:RUNLQJ�3DSHU�������'HSDUWPHQW�RI
(FRQRPHWULFV��8QLYHUVLW\�RI�1HZ�(QJODQG�



��

&RHOOL�� 7��� '�� 6�� 3�� 5DR� DQG� *�� %DWWHVH� �������� $Q� ,QWURGXFWLRQ� WR
(IILFLHQF\� DQG� 3URGXFWLYLW\� $QDO\VLV�� %RVWRQ�� .OXZHU� $FDGHPLF
3XEOLVKHUV�

'HEUHX��*�� �������� 7KH� FRHIILFLHQW� RI� UHVRXUFH� XWLOLVDWLRQ��(FRQRPHWULFD�
������������

(IURQ�� %�� �������� 7KH� -DFNNQLIH�� WKH� %RRWVWUDS� DQG� 2WKHU� 5HVDPSOLQJ
3ODQV��3KLODGHOSKLD��6RFLHW\�IRU�,QGXVWULDO�DQG�$SSOLHG�0DWKHPDWLFV�

(UVR\�� .��� 6�� .DYXQFXEDVL�� <�� $�� 2]FDQ� DQG� -�� 0�� +DUULV� �QG� �������
7HFKQLFDO� HIILFLHQFLHV� RI� 7XUNLVK� KRVSLWDOV�� '($� DSSURDFK�� -RXUQDO� RI
0HGLFDO�6\VWHPV���������������

)lUH�� 5��� 6�� *URVVNRSI�� %�� /LQGJUHQ� DQG� 3�� 5RRV� �������� 3URGXFWLYLW\
GHYHORSPHQWV� LQ� 6ZHGLVK� KRVSLWDOV�� $� 0DOPTXLVW� LQGH[� DSSURDFK�� LQ
&KDUQHVV�$���:��:�� &RRSHU�� $�� <�� /HZLQ� DQG� /�� 6�� 6HLIRUG� �HGV��'DWD
(QYHORSPHQW� $QDO\VLV�� 7KHRU\�� 0HWKRGRORJ\� DQG� $SSOLFDWLRQV�� %RVWRQ�
.OXZHU�$FDGHPLF�3XEOLVKHUV����������

)DUUHOO��0��-����������7KH�PHDVXUHPHQW�RI�SURGXFWLYH�HIILFLHQF\��-RXUQDO�RI
5R\DO�6WDWLVWLFDO�6RFLHW\������������������

)HUULHU��*��'��DQG�9��9DOGPDQLV���������5XUDO�KRVSLWDO�SHUIRUPDQFH�DQG�LWV
FRUUHODWHV��7KH�-RXUQDO�RI�3URGXFWLYLW\�$QDO\VLV�����������

*UHHQH�:�� +�� �������� (FRQRPHWULF� $QDO\VLV� ��QG� HGLWLRQ��� 1HZ� <RUN�
0DFPLOODQ�

*URVVNRSI��6��DQG�9��9DOGPDQLV���������0HDVXULQJ�KRVSLWDO�SHUIRUPDQFH�
$�QRQ�SDUDPHWULF�DSSURDFK��-RXUQDO�RI�+HDOWK�(FRQRPLFV������������

+DR��6��DQG�&��&��3HJOHV���������(YDOXDWLQJ�UHODWLYH�HIILFLHQFLHV�RI�YHWHUDQV
DIIDLUV� PHGLFDO� FHQWHUV� XVLQJ� GDWD� HQYHORSPHQW� DQDO\VLV�� -RXUQDO� RI
0HGLFDO�6\VWHPV���������������

.RRSPDQV�� 7�� &�� �������� $Q� DQDO\VLV� RI� SURGXFWLRQ� DV� DQ� HIILFLHQW
FRPELQDWLRQ� RI� DFWLYLWLHV�� LQ�.RRSPDQV�� 7�� &�� �HGV���$FWLYLW\� $QDO\VLV� RI
3URGXFWLRQ�DQG�$OORFDWLRQ��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV�,QF�

/RYHOO��&��$��.����������3URGXFWLRQ�IURQWLHUV�DQG�SURGXFWLYH�HIILFLHQF\��LQ
)ULHG�+��2���&��$��.��/RYHOO�DQG�6��6��6FKPLGW��HGV���7KH�0HDVXUHPHQW�RI
3URGXFWLYH� (IILFLHQF\�� 7HFKQLTXHV� DQG� $SSOLFDWLRQV�� 1HZ� <RUN�� 2[IRUG
8QLYHUVLW\�3UHVV�

0DJQXVVHQ�� -�� �������� (IILFLHQF\�PHDVXUHPHQW� DQG� WKH� RSHUDWLRQDOLVDWLRQ
RI�KRVSLWDO�SURGXFWLRQ��+HDOWK�6HUYLFHV�5HVHDUFK���������������



��

0F,QW\UH�� '��� *�� %ORRP�� -�� 'RKHUW\� DQG� 3�� %ULMODO� �������� +HDOWK
([SHQGLWXUH� DQG�)LQDQFH� LQ� 6RXWK� $IULFD�� 'XUEDQ��+HDOWK� 6\VWHPV�7UXVW
DQG�WKH�:RUOG�%DQN�

0F,QW\UH��'���*��%ORRP��-��'RKHUW\�DQG�3��%ULMODO���������.H\�)LQGLQJV�RI
WKH� 5HYLHZ� RI�+HDOWK� ([SHQGLWXUH� DQG� )LQDQFH� LQ� 6RXWK� $IULFD�� 'XUEDQ�
+HDOWK�6\VWHPV�7UXVW�DQG�WKH�:RUOG�%DQN�

0F,QW\UH��'���/��*LOVRQ��1��9DOHQWLQH�DQG�1��6|GHUOXQG���������(TXLW\�RI
+HDOWK�6HFWRU�5HYHQXH�*HQHUDWLRQ�DQG�$OORFDWLRQ��$�6RXWK�$IULFDQ�&DVH
6WXG\�� 0DMRU� $SSOLHG� 5HVHDUFK� ��� :RUNLQJ� 3DSHU� ��� %HWKHVGD�� 0'�
3DUWQHUVKLSV�IRU�+HDOWK�5HIRUP�3URMHFW��$EW�$VVRFLDWHV�,QF�

0F0XUFK\��'����������(IILFLHQF\�6WXGLHV�RI�3XEOLF�6HFWRU�+RVSLWDOV�LQ�WKH
(DVWHUQ��1RUWKHUQ�DQG�:HVWHUQ�&DSH�3URYLQFHV��+(8�:RUNLQJ�3DSHU�1R�
���&DSH�7RZQ��+HDOWK�(FRQRPLFV�8QLW��8QLYHUVLW\�RI�&DSH�7RZQ�

2]FDQ��<��$��DQG�5��'��/XNH���������$�QDWLRQDO�VWXG\�RI�WKH�HIILFLHQF\�RI
KRVSLWDOV�LQ�XUEDQ�PDUNHWV��+HDOWK�6HUYLFHV�5HVHDUFK�����������������

2]FDQ�� <�� $��� 0�� -�� 0F&XH�� DQG� $�� $�� 2NDVKD� �������� 0HDVXULQJ� WKH
WHFKQLFDO� HIILFLHQF\� RI� SV\FKLDWULF� KRVSLWDOV�� -RXUQDO� RI�0HGLFDO� 6\VWHPV�
��������������

5RVNR�� 0�� '�� DQG� -�� $�� &KLOLQJHULDQ� �������� (VWLPDWLQJ� KRVSLWDO
LQHIILFLHQF\��'RHV�FDVH�PL[�PDWWHU"�-RXUQDO�RI�0HGLFDO�6\VWHPV������������
���

5RVNR��0��'��� -��$��&KLOLQJHULDQ�� -��6��=LQQ�DQG�:��(��$DURQVRQ� �������
7KH�HIIHFWV�RI�RZQHUVKLS��RSHUDWLQJ�HQYLURQPHQW��DQG�VWUDWHJLF�FKRLFHV�RQ
QXUVLQJ�HIILFLHQF\��0HGLFDO�&DUH��������������������

6HLIRUG��/��0��DQG�5��0��7KUDOO���������5HFHQW�GHYHORSPHQWV�LQ�'($��7KH
PDWKHPDWLFDO� SURJUDPPLQJ� DSSURDFK� WR� IURQWLHU� DQDO\VLV�� -RXUQDO� RI
(FRQRPHWULFV�����������

6WDWDFRUS� ��������6WDWD�6WDWLVWLFDO�6RIWZDUH��5HOHDVH������&ROOHJH�6WDWLRQ�
7;��6WDWD�&RUSRUDWLRQ�

81'3� �8QLWHG� 1DWLRQV� 'HYHORSPHQW� 3URJUDPPH�� �������� +XPDQ
'HYHORSPHQW�5HSRUW�������1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

9DOGPDQLV��9����������6HQVLWLYLW\�DQDO\VLV�IRU�'($�PRGHOV��$Q�HPSLULFDO
H[DPSOH�XVLQJ�SXEOLF�YV��1)3�KRVSLWDOV��-RXUQDO�RI�3XEOLF�(FRQRPLFV�����
��������



��

9DQ�5HQVEXUJ��+��&��-���$��)RXULH�DQG�(��3UHWRULXV���������+HDOWK�&DUH�LQ
6RXWK�$IULFD��6WUXFWXUH�DQG�'\QDPLFV��3UHWRULD��$FDGHPLFD�

:RUOG� %DQN� �����D��� $IULFDQ� 'HYHORSPHQW� ,QGLFDWRUV� ��������
:DVKLQJWRQ�'&��7KH�:RUOG�%DQN�

:RUOG� %DQN� �����E���:RUOG� 'HYHORSPHQW� ,QGLFDWRUV� ������ :DVKLQJWRQ
'&��7KH�:RUOG�%DQN�

:RUOG�%DQN���������:RUOG�'HYHORSPHQW�5HSRUW����������:DVKLQJWRQ�'&�
7KH�:RUOG�%DQN�

:RXWHUV��$�� �������� 7KH� FRVW� DQG� HIILFLHQF\� RI� SXEOLF� DQG� SULYDWH� KHDOWK
FDUH�IDFLOLWLHV�LQ�2JXQ�6WDWH��1LJHULD��+HDOWK�(FRQRPLFV��������������




