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�
$EVWUDFW��:DWHU�FRQQHFWV�HYHU\�DVSHFW�RI�OLIH��EXW�DFFHVV�WR�LW�VWLOO�EHFRPHV�D�SUREOHP�IRU�VRPH�FRPPXQLWLHV�LQ�WKH�ZRUOG��0DQ\�LQLWLDWLYHV�
LQ�WKH�IRUP�RI�FRPPXQLW\�GHYHORSPHQW�SURJUDP�KDYH�EHHQ�GHYHORSHG�WR�KHOS�SHRSOH�WR�JHW�EHWWHU�DFFHVV�WR�IUHVK�ZDWHU��7R�DFFRPSOLVK�WKLV��LW�
QHHGV�VHYHUDO�VWHSV�WR�EH�GRQH��,W�VWDUWV�ZLWK�WKH�QHHGV�LGHQWLILFDWLRQ�DQG�HQGV�ZLWK�WKH�SURJUDP�LPSOHPHQWDWLRQ��+RZHYHU��WKH�TXHVWLRQ�LV�
ZKHWKHU�WKH�LGHQWLILHG�QHHGV�LV�WKH�SULRULW\�DQG�ZKHWKHU�WKH�SURJUDP�UHFLSLHQW�QHHGV�LW��7KLV�FRQGLWLRQ�FDXVHV�WKDW�QRW�IHZ�FRPPXQLW\�SURJUDPV�
HQG�LQHIIHFWLYHO\��7KH�FRPPXQLW\�GHYHORSPHQW�SURJUDP�LV�QRW�RQO\�DERXW�WKH�SURJUDP��EXW�WKH�WHUP�H[SODLQV�WKH�RYHUDOO�SURFHVV��7KLV�SDSHU�
LV�WR�H[SORUH�KRZ�3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�FDQ�EH�D�PHWKRG�WR�LQFUHDVH�WKH�HIILFLHQF\�RI�WKH�FRPPXQLW\�GHYHORSPHQW�SURJUDP�E\�WDNLQJ�
D�FDVH�RI�FRPPXQLW\�GHYHORSPHQW�SURJUDP�UXQ�E\�VWXGHQWV�RI�D�EXVLQHVV�VFKRRO�LQ�,QGRQHVLD��%\�XVLQJ�WKH�3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�
PHWKRG��WKH�VWXGHQWV�LGHQWLILHG�SUREOHPV�IDFHG�E\�WKH�FRPPXQLW\�DQG�ZRUNHG�FROODERUDWLYHO\�ZLWK�WKHP�WR�VROYH�WKH�SUREOHP��$V�D�UHVXOW��
WKH\�EXLOW�D�IUHVKZDWHU�IDFLOLW\�WKDW�FDQ�EH�XVHG�E\�DOO�RI�WKH�SHRSOH�LQ�WKH�FRPPXQLW\��DQG�QRZ�WKH\�KDYH�EHWWHU�DFFHVV�WR�ZDWHU��VR�WKH\�QR�
ORQJHU� KDYH� GLIILFXOW\� LQ� JHWWLQJ� IUHVK� ZDWHU� HVSHFLDOO\� LQ� WKH� GU\� VHDVRQ��:LWK� WKLV� QHZ� IUHVKZDWHU� IDFLOLW\� WKDW� LV� RZQHG� DQG�PDQDJHG�
FRPPXQDOO\��SHRSOH�KDYH�HQRXJK�ZDWHU�VXSSO\�WR�IXOILOO�WKHLU�QHHGV�DV�ZHOO�DV�WR�VXSSRUW�WKHLU�DFWLYLWLHV�VXFK�DV�PDNH�LUULJDWLRQ�WKDW�HYHQWXDOO\�
FDQ�LQFUHDVH�WKHLU�ZHOOQHVV��
�
.H\ZRUGV��$FFHVV�WR�IUHVK�ZDWHU��FRPPXQLW\�GHYHORSPHQW��FROODERUDWLYH�DFWLRQ��SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK��VXVWDLQDELOLW\��
�

�
�������,QWURGXFWLRQ�
�

:DWHU�LV�HVVHQWLDO�QRW�RQO\�IRU�WKH�VXUYLYDO�RI�
DOO� OLYLQJ�EHLQJV�EXW� DOVR� IRU� VRFLR�HFRQRPLF�
GHYHORSPHQW� RI� FRPPXQLWLHV� DOO� RYHU� WKH�
ZRUOG��,W�FRQWULEXWHV�WR�DFKLHYLQJ�WKH�JRDO�RI�
VXVWDLQDEOH� GHYHORSPHQW�� DQG� LWV� SURSHU�
PDQDJHPHQW� LV� D� SUHUHTXLVLWH� IRU� VXVWDLQDEOH�
GHYHORSPHQW��6LQJK���������
�
:DWHU� VFDUFLW\� LV� D� SDUDPRXQW� FRQFHUQ� WKDW�
DIIHFWV� JURZWK� DQG� VXVWDLQDEOH� GHYHORSPHQW�
�%DORRQL�� 	� 9HQNDWDFKDODP�� ������� :DWHU�
JHQHUDWHV� D� YDULHW\� RI� YDULRXV� HFRV\VWHP�
VHUYLFHV�LQ�WHUP�RI�LWV�XVH�YDOXHV�DQG�QRQ�XVH�
YDOXHV� EDVHG� RQ� WKH� QDWXUH� RI� XWLOL]DWLRQ�
�)UHHPDQ�,,,���������8VH�YDOXHV�LQFOXGH�GLUHFW�
XVH� YDOXHV�� IRU� H[DPSOH�� GULQNLQJ�ZDWHU�� DQG�
LQGLUHFW�XVH�YDOXHV�� IRU�H[DPSOH�� WKH�UHPRYDO�
RI� SROOXWDQWV�� 2Q� WKH� RWKHU� KDQG�� QRQ�XVH�

YDOXHV� LQFOXGH� RSWLRQ� YDOXH�� IRU� H[DPSOH��
SHRSOH·V� ZLOOLQJQHVV� WR� SD\� D� SUHPLXP� IRU�
XVLQJ� WKH� VHUYLFHV� LQ� IXWXUH�� DQG� H[LVWHQFH�
YDOXH��IRU�H[DPSOH��SHRSOH·V�ZLOOLQJQHVV�WR�SD\�
IRU�D�PHUH�H[LVWHQFH�RI�WKH�VHUYLFHV��7KHVH�DOO�
PDNH� PDQDJLQJ� ZDWHU� UHVRXUFHV� DQG�
HFRV\VWHP� DGHTXDWHO\� FUXFLDO� IRU� UHGXFLQJ�
SRYHUW\� DQG� LQHTXDOLW\�� )XUWKHUPRUH��
PDQDJLQJ�DQG�DOORFDWLQJ�ZDWHU�LQ�DQ�HIILFLHQW��
HTXLWDEOH�DQG�VXVWDLQDEOH�PDQQHU��HVSHFLDOO\�LQ�
D� FRPSOH[� VRFLR�HFRQRPLF�SROLWLFDO� DQG�
HQYLURQPHQWDO�FRQWH[W��KDV�WXUQHG�RXW�WR�EH�D�
FKDOOHQJLQJ� WDVN� �%DORRQL� 	� 9HQNDWDFKDODP��
�������
�
,Q�RUGHU�WR�LPSURYH�WKH�ZHOO�EHLQJ�RI�DOO�RI�LWV�
SHRSOH��,QGRQHVLD�DLPV�WR�XQGHUWDNH�SUHYDOHQW�
GHYHORSPHQW� DV� RQH� RI� LWV� QDWLRQDO� JRDOV��
+RZHYHU�� WKH� GLVWULEXWLRQ� RI� JURZWK� LQ�
,QGRQHVLD� LV� VWLOO� XQHYHQ�� 7KH� HIIHFW� RI� WKLV�
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XQHTXDO� GLVWULEXWLRQ� RI� GHYHORSPHQW� PDNHV�
PDQ\�FRPPXQLWLHV�LQ�PDQ\�DUHDV�HYHQ�GR�QRW�
KDYH� HQRXJK� DFFHVVHV� WR� WKHLU� EDVLF� QHHGV��
LQFOXGLQJ� IUHVK�ZDWHU��DQG� WKLV� LV�D� UHIOHFWLRQ�
RQ�KRZ�WKH�FXUUHQW�GHYHORSPHQW�LQ�,QGRQHVLD�
LV�VWLOO�IDU�IURP�WKH�H[SHFWDWLRQ��
�
0DQ\�VRFLDO�SURJUDPV�KDYH�EHHQ�GRQH�WR�KHOS�
WKH�XQIRUWXQDWHV�WR�JHW�EHWWHU�DFFHVV�WR�IXOILOO�
EDVLF� QHHGV�� ZDWHU�� IRRG�� HGXFDWLRQ�� DQG�
KHDOWK�� +RZHYHU�� PDQ\� FRPPXQLW\�
GHYHORSPHQW�SURJUDPV�DUH�QRW�D�VXFFHVV�DQG�
GR�QRW�DGHTXDWHO\�GHOLYHU�WKH�REMHFWLYHV�RI�WKH�
SURJUDP�� 7KH� ORZ� HIILFLHQF\� DW� RQH� SRLQW�
FDXVHV� UHVRXUFH� ZDVWH�� PHDQZKLOH�� RQ� WKH�
RWKHU�SRLQW��WKH�SHRSOH�GR�QRW�JHW�ZKDW�WKH\�
QHHG�� 7R� DYRLG� WKLV�� WKH� FRUUHFW� ZD\� LQ�
GHYHORSPHQW�FRPPXQLW\�SURJUDP�QHHG�WR�EH�
LGHQWLILHG�� 7KH� DSSURSULDWH� DSSURDFK� PLJKW�
FDXVH� D� FRPPXQLW\� GHYHORSPHQW� SURJUDP�
EHLQJ�HIIHFWLYH��
�
,Q� RUGHU� WR� GHVLJQ� DQG� LPSOHPHQW� D�
FRPPXQLW\� GHYHORSPHQW� DSSURDFK�� WKH�
VWDNHKROGHUV� XUJHG� WR� VWUDWHJL]H�� $QVZHULQJ�
WKLV�� DQG� DV� SDUW� RI� DFWLYLWLHV� RI� EHLQJ�
UHVSRQVLEOH� PDQDJHPHQW� HGXFDWLRQ�� D�
EXVLQHVV� VFKRRO� LQ� ,QGRQHVLD� SXVKHV� LWV�
VWXGHQWV� WR� WDNH� SDUW� LQ� GHYHORSLQJ�
FRPPXQLWLHV� WKURXJK� D� FRPPXQLW\�
GHYHORSPHQW� SURJUDP� DLPHG� WR� KHOS� D�
FRPPXQLW\� WR� DOOHYLDWH� WKHLU� TXDOLW\� RI� OLIH��
7KLV� SURJUDP�� FDOOHG� DV� WKH� &RPPXQLW\�
3URMHFW�� VWDUWV� E\� LGHQWLI\LQJ� QHHGV� DQG�
SUREOHP� IDFHG� E\� WKH� FRPPXQLW\� DQG� WKHLU�
SRWHQWLDOV�� DQG� WKHQ� WRJHWKHU� ZLWK� WKH�
VWXGHQWV�� WKH� SHRSOH� RI� WKH� FRPPXQLW\� DUH�
LQYLWHG�WR�WKLQN�RQ�KRZ�WR�VROYH�WKHLU�SUREOHP�
DQG�EHFRPH� D� VHOI�VXVWDLQ� FRPPXQLW\� LQ� WKH�
IXWXUH��
�
�

������/LWHUDWXUH�6WXG\�
�

&RPPXQLW\�'HYHORSPHQW�3URJUDP�
6RFLDO�DQG�HFRQRPLF�FKDQJHV�DUH�WUDQVIRUPLQJ�
FRPPXQLWLHV�� +RZ� FRPPXQLWLHV� GHDO� ZLWK�
WKHVH� FKDQJHV� GHSHQGV� QRW� RQO\� RQ� WKH�
´GHOLYHU\µ� RI� VHUYLFHV�� WKH� PDLQWHQDQFH� RI�
LQIUDVWUXFWXUH� DQG� HFRQRPLF� GHYHORSPHQW�� LW�

DOVR�UHOLHV�RQ�ORFDO�SHRSOH�XVLQJ�DVVHWV�LQ�QHZ�
ZD\V�� ZRUNLQJ� FRRSHUDWLYHO\�� LPSURYLQJ�
QHWZRUNV�� PRELOL]LQJ� H[LVWLQJ� VNLOOV�� DQG�
SXWWLQJ� LQQRYDWLYH� LGHDV� LQWR� DFWLRQ�� 7KH�
RXWFRPHV� DUH� QRW� RQO\� MREV�� LQFRPH� DQG�
LQIUDVWUXFWXUH� EXW� DOVR� VWURQJ� IXQFWLRQLQJ�
FRPPXQLWLHV�� EHWWHU� DEOH� WR� PDQDJH� FKDQJH�
�&DYD\H���������
�
)XQGDPHQWDOO\��GHYHORSPHQW�LV�WKH�FUHDWLRQ�RI�
ZHDOWK� �6KDIIHU�� ������� ,W� HQWDLOV� HIIRUWV� WR�
FRPELQH�DQG�EXLOG� UHVRXUFHV� WR� LPSURYH� WKH�
TXDOLW\� RI� DQG� ZHOO�EHLQJ� �*UHHQ�� ������� ,W�
LQYROYHV� WKH� LPSURYHPHQW� IURP� HFRQRPLFV��
VRFLDO� DQG� HQYLURQPHQWDO� DVSHFWV� ZKLFK�
UHVXOWHG� LQ� VXVWDLQLQJ� DQ� LGHDO� YHUVLRQ�RI� WKH�
HQYLURQPHQW��7KH�YLWDO�VRFLDO�V\VWHP�LQGLUHFWO\�
IRVWHUV� FROODERUDWLRQ�� HTXLW\�� DQG� IUHHGRP��
$OVR�� D� YLWDO� HFRQRP\� WKDW� LV� GLYHUVH��
FRPSHWLWLYH� DQG� DFFHVVLEOH� ZLOO� HPHUJH� DV� D�
VLGH� HIIHFW� �&KULVWHQVRQ�� )HQGOH\�� 	�
5RELQVRQ�� ������� 'HYHORSPHQW� LQFUHDVHV�
FKRLFHV� VXVWDLQ� SRVLWLYH� DWWLWXGHV�� LPSURYHV�
WKH� IXQFWLRQ� RI� LQVWLWXWLRQV� DQG� HQKDQFHV�
TXDOLW\�RI�OLIH��&DYD\H���������
�
,Q� WKH� SURFHVV� RI� GHYHORSLQJ� WKH� UXUDO� DQG�
UHJLRQDO� FRPPXQLWLHV�� LW� LV� QHFHVVDU\� WR� SD\�
DWWHQWLRQ� WR� VHYHUDO� IDFWRUV�� 7KH\� DUH� JRRG�
LQIUDVWUXFWXUH� WKDW� FDQ� VXSSRUW� WKH�
LPSOHPHQWDWLRQ� RI� HFRQRPLF� DFWLYLWLHV�� D�
KHDOWK\� HFRQRP\� VXSSRUWHG� E\� WKH�
GHYHORSPHQW�RI�QHZ�EXVLQHVVHV��HDV\�DFFHVV�WR�
FDSLWDO�� DQG� WKH� IRUPDWLRQ�RI�QHZ� LQGXVWULHV��
DSSURSULDWH� SROLFLHV� WKDW� FDQ�KDYH� DQ� LPSDFW�
RQ�WKH�FRPSHWLWLYH�OHYHO�RI�D�UXUDO�DQG�UHJLRQDO�
FRPPXQLWLHV�ERWK�HFRQRPLFDOO\�� VRFLDOO\� DQG�
HQYLURQPHQWDOO\�� DQG� ODVWO\�� KLJK� TXDOLW\�
VHUYLFHV��&DYD\H���������
�
�
,Q�WKH�SURFHVV�RI�GHYHORSLQJ�UXUDO�DQG�UHJLRQDO�
FRPPXQLWLHV��JRYHUQPHQW�DQG�H[WHUQDO�SDUWLHV�
KDYH�WKH�UROH�LQ�DVVHVVLQJ�QHHGV�DQG�SURYLGLQJ�
WKH�VHUYLFH�GHOLYHU\�DQG�LQIUDVWUXFWXUH�WR�PHHW�
WKDW� QHHGV�� +RZHYHU�� LI� LW� LV� WUXH� WKDW�
FRPPXQLW\�GHYHORSPHQW�UHOLHV�RQ�UHWKLQNLQJ��
PRWLYDWLRQ��RUJDQL]DWLRQ��DQG�ORFDO�OHDGHUVKLS��
VHUYLFH�GHOLYHU\�UHSUHVHQWV�D�SDUWLDO�DSSURDFK��
7R� FRPSOHWH� WKLV� DSSURDFK�� LQYROYLQJ�
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FRPPXQLWLHV� WR� ILQG� WKHLU� SUREOHPV� DQG� XVH�
WKHLU� VNLOO� DQG� UHVRXUFHV� FDQ� KHOS� WKH�
GHYHORSPHQW�SURFHVV��&DYD\H���������
�
,QWHJUDWLQJ� WKH� YDVW� ERG\� RI� OLWHUDWXUH��
0DWDUULWD�&DVFDQWH�� 	� %UHQQDQ� �������
SURSRVH� D� FRPPXQLW\� GHYHORSPHQW�
FRQWLQXXP� W\SRORJ\� WR� VKRZ� KRZ�
GHYHORSPHQW�HIIRUWV�PD\�EH�FDWHJRUL]HG�EDVHG�
RQ� WKH� YLHZV� JXLGLQJ� WKH� ZRUN�� EHQHILWV�
SURGXFHG�� DQG� WKH� VWDNHKROGHUV� LQYROYHG��
DORQJ�ZLWK�RWKHU�DWWULEXWHV��7KH\�ODEHO�WKHP�DV�
¶¶LPSRVHG�··� ¶¶GLUHFWHG�··� DQG� ¶¶VHOI�KHOS··�
DSSURDFKHV� WR� FRPPXQLW\� GHYHORSPHQW�
�*UHHQ���������
�
7KH�&KDOOHQJH�RI�3DUWLFLSDWLRQ��
$FFRUGLQJ�WR�6RHWRPR���������WKH�FRPPXQLW\�
GHYHORSPHQW� SURJUDP� FDQ� VXFFHHG� LI� SD\LQJ�
DWWHQWLRQ� WR� WKH� FKDQJH� SURFHVV�� UHVRXUFH�
XWLOL]DWLRQ��DQG�FRPPXQLW\� FDSDFLW\�EXLOGLQJ��
7KH� IRXU� DVVXPSWLRQV� GHULYH� WKH�
IXQGDPHQWDOV� RI� DQ\� FRPPXQLW\�
GHYHORSPHQW��)LUVW��FRPPXQLW\�GHYHORSPHQW�
LV�QHFHVVDULO\�D�FKDQJH�SURFHVV��6HFRQG��LW�FDQ�
PDNH�WKH�QHHGV��UHVRXUFHV��DQG�RSSRUWXQLWLHV�
IRU�SURSHU� FRRUGLQDWLRQ��1H[W�� LW� IRFXVHV�RQ�
SUREOHPV� LQ� FRPPXQLWLHV�� )LQDOO\�� LW� LV� D�
PXOWLGLPHQVLRQDO� SURFHVV� EHFDXVH� LW� PDNHV�
PDQ\� YDULDEOHV� VXFK� DV� QDWXUDO� UHVRXUFHV��
KXPDQ�UHVRXUFHV��DQG�FDSLWDO�LQWR�KDUPRQ\���
�
7KH�FRPPXQLW\�LV�WKH�HVVHQWLDO�DVSHFW�WKDW�LW�LV�
LPSRUWDQW� WR� QRWH� WKDW� FRPPXQLW\�
GHYHORSPHQW� SURJUDP� GHPDQGV� DFWLYH�
LQYROYHPHQW��SDUWLFLSDWLRQ��RI�WKH�FRPPXQLW\�
$Q� H[SDQGHG� UXUDO� DJHQGD� QHHGV� WR� LQYROYH�
DSSURDFKHV�WR�FRPPXQLW\�SDUWLFLSDWLRQ��)LUVW��
SHRSOH�DUH�VHHNLQJ�PRUH�LQIRUPDO��WHPSRUDU\�
DQG� VRFLDO� ZD\V� RI� SDUWLFLSDWLQJ� LQ� WKHLU�
FRPPXQLW\�� 6HFRQG�� D� PRUH� FRPSOHWH� UXUDO�
DQG� UHJLRQDO� GHYHORSPHQW� DJHQGD� QHHGV� WR�
ILUVWO\� HPEUDFH� QHZ� IRUPV� RI� FRPPXQLW\�
LQYROYHPHQW�� VXFK� DV� FRDOLWLRQV�� WHPSRUDU\�
FRPPLWPHQWV�� DQG� QHWZRUNV� RI� H[LVWLQJ�
FRPPXQLW\� JURXSV��7KHVH� DUH�PRUH� OLNHO\� WR�
HQJDJH� SHRSOH� ZLWK� PLQLPDO� YROXQWHHU�
FDSDFLW\�DQG�WR�HQFRXUDJH�D�EURDGHU�VSHFWUXP�
RI�FRPPXQLW\�SDUWLFLSDWLRQ��6HFRQGO\��D�PRUH�
H[WHQVLYH� DSSURDFK� QHHGV� WR� LQYROYH� ORFDO�

SHRSOH�LQ�SULRULWL]LQJ�LVVXHV�EDVHG�RQ�WKH�OHYHO�
RI� LQWHUQDO�PRWLYDWLRQ�� DQG� DOVR� FUHDWH�PRUH�
DFFHVVLEOH� ZD\V� IRU� SHRSOH� WR� DFW� RQ� WKHLU�
FXUUHQW�FRQFHUQV��&DYD\H���������
�
7R� LQFUHDVH� ORFDO� SHRSOH·V� SDUWLFLSDWLRQ�� LW� LV�
YLWDO�WKDW�WKH�SURJUDP�VKRXOG�EH�WDLORUHG�WR�WKH�
FRPPXQLW\·V�LQWHUQDO�FDSDFLWLHV�WR�DQVZHU�WKH�
GHYHORSPHQW� SUREOHP� IDFHG� E\� WKH�
FRPPXQLW\�� &RPPXQLW\·V� SDUWLFLSDWLRQ� KDV�
EHHQ�DQ�REVHUYDWLRQ�IURP�WKH�EHJLQQLQJ�WR�WKH�
HQG� RI� WKH� SURJUDP�� UDQJLQJ� IURP� WKH�
LGHQWLILFDWLRQ� RI� WKH� SUREOHP�� GHVLJQLQJ�
DOWHUQDWLYH� VROXWLRQV�� LPSOHPHQWLQJ� WKH�
VROXWLRQ�� DQG� HYDOXDWLQJ� WR� LPSURYH� WKH�
LPSOHPHQWDWLRQ�� %\� GRLQJ� WKLV�� WKH�
FRPPXQLWLHV�FDQ�KDYH�PRUH�XQGHUVWDQGLQJ�WR�
ZKDW� WKH�QHHGV�DQG�KRZ�WR�IXOILOO� WKDW�QHHGV�
�/\RQ����������
�
7KXV�� WKH� DFWLYLWLHV� RI� FRPPXQLW\�
GHYHORSPHQW�KDYH�WKH�REMHFWLYH�WR�VDWLVI\�WKH�
FRPPXQLW\�QHHGV�DQG�KDYH�D�SRVLWLYH�LPSDFW�
RQ� LQFUHDVLQJ� FRPPXQLW\� DXWRQRP\� LQ� WKH�
IXWXUH�� :LWK� WKH� GHYHORSPHQW� RI�
LQGHSHQGHQFH�� SHRSOH� FDQ� HPSRZHU�
WKHPVHOYHV�E\�RSWLPL]LQJ�WKHLU�UHVRXUFHV��L�H���
QDWXUDO�� VRFLDO�� DQG� FXOWXUDO� FDSLWDO�� ZLWKRXW�
GHSHQGLQJ� RQ� KHOS� IURP� H[WHUQDO�
RUJDQL]DWLRQV��%KDWWDFKDU\\D���������([WHUQDO�
LQYROYHPHQW�LV�QHHGHG�RQO\�WR�WKH�H[WHQW�WKDW�
LW�LV�D�FDWDO\VW�IRU�WKH�FKDQJH�SURFHVV��$KPHG��
	� &RPEV�� ������� %\� PDNLQJ� FRPPXQLWLHV�
IXOO\� LQYROYHG�� WKH� UHVXOWLQJ� SURJUDP� LV�
H[SHFWHG�WR�VXVWDLQ�HYHQ�ZKHQ�WKH�KHOS�IURP�
DQ� H[WHUQDO� VWRS�� 7KLV� LV� EHFDXVH� WKH�
FRPPXQLW\�LV�DOUHDG\�ZHOO�SUHSDUHG�WR�H[HFXWH�
WKH�SURJUDP�DQG�WKH\�DOVR�KDV�HYHU\WKLQJ�WKH\�
QHHG� �L�H��� UHVRXUFHV�� WR� PDNH� WKH� SURJUDP�
UXQQLQJ� �:LVHVD�� 3XUQDZDQ�� 	� :XODQVDUL��
�������
�
�

������0HWKRGRORJ\�
�

$QVZHULQJ�WKHLU�PRUDO�REOLJDWLRQ�RI�EHLQJ�SDUW�
RI�WKH�ODUJHU�VRFLHW\��LQ������VWXGHQWV�IURP�DQ�
,QGRQHVLD� EXVLQHVV� VFKRRO� FRQGXFWHG� D�
SURJUDP�RI�FRPPXQLW\�GHYHORSPHQW�LQ�VRPH�
YLOODJHV�XQGHU�WKH�&RPPXQLW\�3URMHFW�FRXUVH��
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,Q�WKLV�FRXUVH��WKH�VWXGHQWV�DUH�FKDOOHQJHG�WR�
LQLWLDWH�D�FRPPXQLW\�GHYHORSPHQW�SURJUDP�LQ�
D� UHDO� FRQWH[W� LQ� FHUWDLQ� UXUDO� DUHDV� DV� WKH�
VFKRRO·V� FRPPLWPHQW� WR� EH� D� UHVSRQVLEOH�
PDQDJHPHQW� HGXFDWLRQ�� 7KH� NH\� LV� WR�
VWLPXODWH� WKH� FRPPXQLW\� WR� EH� DZDUH� RI� D�
SUREOHP� WKDW� PD\� H[LVW� DQG� WR� GHVLJQ� D�
SURJUDP�WKDW�FDQ�VROYH�WKH�SUREOHP�DQG�JLYH�
WKH�EHQHILW�WR�WKH�FRPPXQLWLHV��
�
%\� XVLQJ� 3DUWLFLSDWRU\� $FWLRQ� 5HVHDUFK�
DSSURDFK�� WKH� VWXGHQWV� LGHQWLILHG� ZKDW�
SRWHQWLDO� WKDW� FRPPXQLWLHV� KDYH�� ZKDW� WKHLU�
VRFLDO� QHHGV� DQG� SUREOHPV� WKDW� FDQ� LQKLELW�
WKHP�WR�GHYHORS��7KH�VWXGHQWV�QHHG�WR�VSHQG�
VHYHUDO�ZHHNV�LQ�WKH�YLOODJHV�VR�WKH\�FDQ�JDWKHU�
GDWD� WKURXJK� REVHUYDWLRQV�� LQWHUYLHZV�� DQG�
IRFXV� JURXS� GLVFXVVLRQ�� )RFXV� JURXS�
GLVFXVVLRQV� ZLWK� UHSUHVHQWDWLYHV� RI� WKH�
FRPPXQLW\� ZHUH� FRQGXFWHG� WR� GLVFXVV� WKHLU�
OLYHV��VRFLDO�SUREOHPV�WKH\�IDFH��DQG�WKH�VRFLDO�
QHHGV�WKH\�KDYH��LQFOXGLQJ�KRZ�WR�DGGUHVV�WKH�
SUREOHPV��)URP�WKH�SURFHVV��WKH�VWXGHQWV�DQG�
WKH� FRPPXQLW\� VKRXOG� WKLQN� DERXW� WKH�
SURJUDP� WKDW� FDQ� KHOS� WKH� FRPPXQLW\�� 7KLV�
SURJUDP� PXVW� EH� UXQ� SULPDULO\� E\� WKH�
FRPPXQLW\�ZKHUH� WKH� VWXGHQWV� FDQ� VWLOO�KHOS�
WKHP��
�
3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�
3DUWLFLSDWRU\� $FWLRQ� 5HVHDUFK� �3$5�� LV� ´D�
V\VWHPDWLFDO� PHWKRG� WR� FROOHFW� DQG� DQDO\]H�
GDWD�WR�WDNH�DFWLRQ�DQG�PDNLQJ�D�FKDQJHµ�E\�
JHQHUDWLQJ� SUDFWLFDO� NQRZOHGJH� �*LOOLV�� 	�
-DFNVRQ�� ������� $FWLRQ� UHVHDUFK� UHJDUGHG� DV�
´V\VWHPDWLF�DQG�RULHQWDWHG�DURXQG�WKH�DQDO\VLV�
RI�GDWD�ZKRVH� DQVZHUV� UHTXLUH� WKH� JDWKHULQJ�
DQG� DQDO\VLV� RI� GDWD� DQG� WKH� JHQHUDWLRQ� RI�
LQWHUSUHWDWLRQV� GLUHFWO\� WHVWHG� LQ� WKH� ILHOG� RI�
DFWLRQµ� �*UHHQZRRG�� 	� /HYLQ�� ������� ,Q�
FRQGXFWLQJ�DFWLRQ�UHVHDUFK��WKH�UHVHDUFKHU�DQG�
FRPPXQLW\�QHHG�WR�ZRUN�WRJHWKHU�WR�VROYH�WKH�
SUREOHP�� 7KHUHIRUH�� DFWLRQ� UHVHDUFK� LV� WKH�
IRFXV� ZLWK� D� SURJUDP� IRU� VRFLDO� FKDQJH� WKDW�
UHSUHVHQWV�WKH�EHOLHI�RI�NQRZOHGJH�WR�LGHQWLI\�
D� SUREOHP� DQG� WU\� WR� VROYH� LW� �0DF'RQDOG��
�������
�
%\�PDLQWDLQLQJ�D�IRFXV�RQ�ORFDO�FRQWH[WV��3$5�
PDNHV�WKH�SURFHVV�RI�UHVHDUFK�GLIIHUHQW�IURP�

FRQYHQWLRQDO�SUHVFULSWLYH�PHWKRGV�DQG�VHHNV�
WR� GLVSHUVH� WUDGLWLRQDO� UHVHDUFK� �0DUVKDOO�� 	�
5RVVPDQ�� ������� ,W� FKDQJHV� VRFLDO� DQDO\VLV�
IURP� D� OLQHDU� FDXVH� DQG� HIIHFW� WR� D�
SDUWLFLSDWRU\� IUDPHZRUN� WKDW� DFFRPPRGDWH�
WKH�VLWXDWLRQV�RI�KRZ�SHRSOH�OLYH��&KDQGOHU��	�
7RUEHW��������.HOO\��������<RXQJ��������DQG�
LQFOXGHV� D� UHSHDWHG� SURFHVV� RI� UHVHDUFK��
UHIOHFWLRQ��DQG�DFWLRQ� �0DUVKDOO��	�5RVVPDQ��
������ 6HOHQHU�� �������$� FRPPRQ� IUDPHZRUN�
IRU� 3$5� FRYHUV� D� ´F\FOLFDO� SURFHVV� RI� IDFW�
ILQGLQJ�� DFWLRQ�� UHIOHFWLRQ�� OHDGLQJ� WR� IXUWKHU�
LQTXLU\� DQG� DFWLRQ� IRU� FKDQJHµ� �0LQNOHU��
�������
�
6HOHQHU� ������� LGHQWLILHG�VHYHUDO�FRPSRQHQWV�
UHJDUGLQJ� WKH� 3$5� SURFHVV�� )LUVW� LV� WKH�
DFNQRZOHGJPHQW� WKDW� WKH� SUREOHP� FRPHV�
IURP� WKH� FRPPXQLW\� LWVHOI� IROORZHG� E\� WKH�
DQDO\]LQJ� DQG� VROYLQJ� E\� WKHP�� 6HFRQG�� WKH�
REMHFWLYH� RI� 3$5� LV� WKH� QHFHVVDU\�
WUDQVIRUPDWLRQ� RI� VRFLDO� UHDOLW\� DQG�
GHYHORSPHQW� RI� WKH� LQGLYLGXDOV
� OLYHV� ZKR�
LQYROYHG� LQ� WKH� SURFHVV�� WKHUHIRUH�� WKH� RQH�
ZKR�JHWV� WKH�PRVW�EHQHILW�RI� WKLV�UHVHDUFK� LV�
WKH� FRPPXQLW\� LWVHOI�� 1H[W�� 3$5� QHHGV� WKH�
IXOO� LQYROYHPHQW� DQG� DFWLYH� FRQWULEXWLRQ� RI�
WKH� FRPPXQLW\� LQ� DOO� SURFHVV� RI� UHVHDUFK��
)RXUWK�� LW� LQFRUSRUDWHV� LQFDSDEOH� JURXSV� RI�
LQGLYLGXDOV�VXFK�DV�SHRSOH�ZKR�DUH�H[SORLWHG��
SRRU�� RSSUHVVHG�� DQG� PDUJLQDOL]HG�� )LQDOO\��
WKH�ODVW�FRPSRQHQW�LV�FLWHG�E\�6HOHQHU��������
DV� WKH� FDSDELOLW\� WR� FUHDWH� D� KLJKHU�
FRQVFLRXVQHVV� LQ� LQGLYLGXDOV·� UHVRXUFHV� VR� LW�
FDQ�WULJJHU�WKHP�IRU�VHOI�UHOLDQW�GHYHORSPHQW��
�
'DWD�&ROOHFWLRQ�
7KH� LQWHUYLHZ� LV�D�PHWKRG�XVHG� LQ�3$5�WKDW�
HQDEOHV�SDUWLFLSDQWV�WR�GHVFULEH�WKHLU�VLWXDWLRQ�
�6WULQJHU���������H[SHULHQFHV��.DXIPDQ��������
.YDOH�� ������� DQG� LGHDV� LQ� WKHLU� RZQ� ZRUGV�
�5HLQKDU]��	�'DYLGPDQ���������,W�LV�D�PHWKRG�
WKDW�FROOHFWV�LQIRUPDWLRQ�WKURXJK�IDFH�WR�IDFH�
FRPPXQLFDWLRQ� EHWZHHQ� UHVHDUFKHU� DQG�
UHVSRQGHQWV�XVH�GLUHFW�TXHVWLRQLQJ� �*LOOLV��	�
-DFNVRQ����������
�
3DUWLFLSDQW�REVHUYDWLRQ�LV�D�PHWKRG�RI�LQTXLU\�
DQG� D� ULFK� VRXUFH� RI� GDWD� FROOHFWLRQ� LQ� 3$5�
�'DUJLH�� ������ 0DUVKDOO�� 	� 5RVVPDQ�� ������
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6WULQJHU�� ������� ,W� KHOSV� WKH� UHVHDUFKHU� LQ�
FDSWXULQJ� WKH� LQGLYLGXDO� IXQFWLRQ� LQ� D� VRFLDO�
VHWWLQJ�FRQWH[W�WKURXJK�UHFRUGHG�RI�VXEMHFWLYH�
DQG� REMHFWLYH� KXPDQ� EHKDYLRU� �*LOOLV�� 	�
-DFNVRQ��������0XOKDOO���������7KHUHIRUH��WKH�
UHVHDUFKHU�FDQ�JHW�D�FRPSOHWH�YLHZ�RI�ZKDW�LV�
KDSSHQLQJ� DQG� KDV� D� FKDQFH� WR� GHWDLO� WKH�
FRPPXQLFDWLRQ�� DQG� WKH� LPSOLFDWHV� LQ� LW�
�6WUHXEHUW��	�&DUSHQWHU����������
�
)RFXV� JURXS� GLVFXVVLRQ� �)*'�� LV� D� VRFLDOO\�
RULHQWHG�SURFHVV�DQG�D�PHWKRG�ZKHUH�VHYHUDO�
UHVHDUFK� SDUWLFLSDQWV� DUH� LQWHUYLHZHG� DV� D�
JURXS� WR� FDSLWDOL]H� RQ� WKH� FRPPXQLFDWLRQ�
DPRQJ� WKHP� DQG� WR� REWDLQ� GDWD� �.LW]LQJHU��
������� $FFRUGLQJ� WR� 0RUJDQ� �������� XVLQJ�
ERWK�SDUWLFLSDQW�REVHUYDWLRQ�DQG�IRFXV�JURXSV�
FDQ� KHOS� LQ� REWDLQLQJ� DFFHVV� WR� WKH� JURXS��
IRFXVLQJ�RQ�VDPSOLQJ��DQG�VLWH�VHOHFWLRQ��ZKLOH�
LW� FDQ� DOVR� KHOS� LQ� FKHFNLQJ� WHQWDWLYH�
FRQFOXVLRQV� DQG� SRVVLEOH� FKDQJHV� WR� EH�
LPSOHPHQWHG��
�
�

�������)LQGLQJV�DQG�'LVFXVVLRQ�
�

0DOLQJSLQJ� LV� WKH� QDPH� RI� D� VPDOO� YLOODJH� LQ�
:HVW�%DQGXQJ�5HJHQF\��:HVW�-DYD�3URYLQFH��
,QGRQHVLD�� ,W� LV� ORFDWHG� DURXQG����.0� IURP�
WKH�%DQGXQJ�FLW\��WKH�FDSLWDO�RI�WKH�SURYLQFH��
'XULQJ� WKH� LQLWLDO� REVHUYDWLRQ�� WKH� VWXGHQWV�
IRFXVHG� WKHLU� REVHUYDWLRQ� WR� JDWKHU� WKH�
JOLPSVH� RI� WKH� RYHUDOO� DUHD� DQG� WKH�
FRPPXQLW\·V� FRQGLWLRQ� WKHUH�� LQFOXGLQJ�
GHPRJUDSKLF�� JHRORJLF�� VRFLR�HFRQRPLF��
LQIUDVWUXFWXUH�� DQG� DFFHVV� FRQGLWLRQV�� 7KLV�
LQLWLDO�REVHUYDWLRQ�ZDV�DOVR�HPSOR\HG�WR�KHOS�
WKH�VWXGHQWV�WR�HQJDJH�ZLWK�WKH�FRPPXQLW\���
�
:H� KDYH� FRQGXFWHG� WKH� LQ�GHSWK� LQWHUYLHZ�
WZR�WLPHV��WKH�ILUVW�RQH�ZDV�DQ�LQLWLDO�LQWHUYLHZ�
WR�JDWKHU� LQIRUPDWLRQ�UHJDUGLQJ�WKH�SRWHQWLDO�
DQG� SUREOHPV� LQ�0DOLQJSLQJ�9LOODJH� DQG� WKH�
VHFRQG� RQH� LV� FRQGXFWHG� DIWHU� )*'� WR�
YDOLGDWH�WKH�UHVXOW�RI�)*'��,QWHUYLHZV�KHOSHG�
WKH�VWXGHQWV�WR�JHW�PRUH�GHWDLOHG�LQIRUPDWLRQ�
UHJDUGLQJ� KRZ� WKH� FRPPXQLW\� GHDO� ZLWK�
SUREOHPV��7KH�)*'�ZDV�DLPHG�WR� LQYLWH� WKH�
YLOODJHUV� WR� WKLQN�RI� WKH�SUREOHP� WKH\� IDFHG��
ZKDW�WKH\�QHHG��DQG�KRZ�WR�IXOILOO�WKH�QHHG�WR�

RYHUFRPH� WKH� SUREOHP�� 7KH� VWXGHQWV�
FRQGXFWHG�)*'�ZLWK�YLOODJH�NH\�SHUVRQV�DQG�
WKH� UHSUHVHQWDWLYHV� RI� WKH� FRPPXQLW\� WR�
JDWKHU� DVSLUDWLRQ� IURP� WKH� FRPPXQLW\�
UHJDUGLQJ�WKH�SURJUDP���
�
*HQHUDO�)LQGLQJV�
5RDG�$FFHVV�WR�DQG�RQ�0DOLQJSLQJ�9LOODJH�FDQ�
EH�FRQVLGHUHG�DV�GHFHQW��HYHQ�WKRXJK�WKH�VL]H�
RI� WKH� URDG� LV� UHODWLYHO\�QDUURZ��0RVW�RI� WKH�
KRXVH� LQ�0DOLQJSLQJ�9LOODJH�DOUHDG\�PDGH�E\�
EULFNV�DQG�ZRRGV�ZLWK�:HVW�-DYD�VW\OH�KRXVH��
$OO� WKH� KRXVH� LQ� 0DOLQJSLQJ� 9LOODJH� LV� LQ�
H[FHOOHQW� FRQGLWLRQ� ZKLFK� GLG� QRW� QHHG�
LPPHGLDWH� UHQRYDWLRQ�� 7KHUH� DUH� ���� SHRSOH�
OLYH� LQ� 0DOLQJSLQJ� YLOODJH� DQG� PRVW� RI� WKH�
GHQL]HQV�LQ�0DOLQJSLQJ�ZRUN�DV�IDUP�ODERU��
7KHUH� LV� DOVR� DQ� HGXFDWLRQDO� IDFLOLW\� LQ�
0DOLQJSLQJ� 9LOODJH�� ZKLFK� LV� ,VODPLF�
(OHPHQWDU\� 6FKRRO� $O�+LGD\DK�� +RZHYHU��
PRVW�RI� WKH�SHRSOH� LQ�0DOLQJSLQJ� FKRRVH� WR�
VHQG� WKHLU� FKLOGUHQ� WR� DQRWKHU� VFKRRO� LQ� D�
QHLJKERULQJ� YLOODJH� VLQFH� WKH� TXDOLW\� RI�
HGXFDWLRQ� LV�EHWWHU� WKDQ� WR� WKH� ORFDO� VFKRROV��
0DOLQJSLQJ� YLOODJH� GLG� QRW� KDYH� DQ\� KHDOWK�
IDFLOLW\�� EXW� WKHUH� DUH� PXFK� GHFHQW� KHDOWK�
IDFLOLWLHV� H[LVW� QHDU� WKH� YLOODJH�� +RZHYHU��
0DOLQJSLQJ� 9LOODJH� KDV� DQ� DPEXODQFH� WR� EH�
XVHG�E\�WKH�SHRSOH�LQ�DQ�HPHUJHQF\��
�
$OO� WKH� 0DOLQJSLQJ� FRPPXQLW\� DOUHDG\� KDYH�
DFFHVV�WR�HOHFWULFLW\��HYHQ�WKRXJK�WKH�XVDJH�LV�
VWLOO� ORZ�� (OHFWULFLW\� LV� DOUHDG\� XVHG� E\�
0DOLQJSLQJ� FRPPXQLW\� IRU� D� ORQJ� WLPH�� DQG�
WKH\� DUH� JHWWLQJ� XVHG� WR� XWLOL]LQJ� LW� IRU� WKHLU�
GDLO\� OLIH�� 0DOLQJSLQJ� 9LOODJH� ORFDWHG� LQ� D�
KLJKODQG�ZKLFK�PDNHV�LW�KDV�H[FHOOHQW�QDWXUDO�
SRWHQWLDO�� 7KLV� FRQGLWLRQ� PDNHV� PRVW� RI�
0DOLQJSLQJ� 9LOODJH� FRPPXQLW\� FKRRVH� WR�
ZRUN�RQ�WKH�IDUP��7KH�PDLQ�HFRQRPLF�DFWLYLW\�
RI� 0DOLQJSLQJ� 9LOODJH� LV� IDUPLQJ� DQG�
JDUGHQLQJ���
�
0DOLQJSLQJ� FRPPXQLW\� KDV� D� KLJK� HPSDWK\�
WRZDUGV� HDFK� RWKHU�� 3HRSOH� LQ� 0DOLQJSLQJ�
DOZD\V�KHOS�HDFK�RWKHU�LQ�WKHLU�GDLO\�OLIH��7KH�
VLWXDWLRQ� LV� UHIOHFWHG�ZKHQ� WKHUH� LV� VRPHRQH�
ZKR� SDVVHG� DZD\�� $OO� SHRSOH� LQ� WKLV�
FRPPXQLW\� VKRZ� WKHLU� FRQGROHQFHV� DQG�
YROXQWDULO\� KHOS� WKH� IDPLO\� OHIW� EHKLQG�� 1RW�
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RQO\� HPSDWK\�� EXW� WKLV� FRPPXQLW\� LV� DOVR�
DOZD\V� FR�RSHUDWHG� RQ� OLYLQJ� WKHLU� GDLO\� OLIH��
OLNH�VKDULQJ�FOHDQ�ZDWHU��KHOS�UHSDLULQJ�DQ�ROG�
KRXVH� DQG� PDQ\� PRUH�� (OGHU� LV� DOVR� KLJKO\�
UHVSHFWHG� LQ� 0DOLQJSLQJ�� 7KXV�� WKH� UROH� RI�
HOGHU� LQ� WKLV� FRPPXQLW\� LV� FULWLFDO�� HVSHFLDOO\�
ZKHQ�WKLV�FRPPXQLW\�GHFLGLQJ�DERXW�FKDQJH�
LQ�WKHLU�YLOODJH���
�
(FRQRPLF�3RWHQWLDOV�
0DOLQJSLQJ� 9LOODJH� KDV� YDULHG� HFRQRPLF�
SRWHQWLDOV� ZKLFK� LV� D� UHVXOW� RI� WKH� QDWXUDO�
FRQGLWLRQ� RI� 0DOLQJSLQJ� ZKLFK� KDYH� PXFK�
SRWHQWLDO�� HVSHFLDOO\� LQ� WKH� IDUPLQJ� LQGXVWU\��
0DQ\� SHRSOH� LQ� 0DOLQJSLQJ� RSHQ� D� KRPH�
LQGXVWU\�XVLQJ� IDUP�SURGXFH� VXFK� DV� FDVVDYD�
FKLSV� DQG� EDQDQD� FKLSV�� %DVHG� RQ� WKH�
REVHUYDWLRQ� WKHUH� DUH� WKUHH� VLJQLILFDQW�
SRWHQWLDOV� LQ� 0DOLQJSLQJ� 9LOODJH�� ZKLFK� DUH�
IDUPLQJ��KDQGLFUDIW��DQG�DUW�SHUIRUPDQFH��
�
)DUPLQJ� LV�WKH�SULPDU\�VRXUFH�RI�EXVLQHVV� LQ�
0DOLQJSLQJ� DQG� FRPPXQLW\� LQ� 0DOLQJSLQJ�
DOUHDG\�XVHG�WR�FXOWLYDWH�WKHLU�ODQG�DQG�KDYH�D�
GHFHQW� DPRXQW� RI� JRRGV� SURGXFHG�� 7KH�
FRPPXQLW\� DOUHDG\� GHYHORS� VRPH� EXVLQHVV�
XWLOL]LQJ� WKLV� IDUP� SURGXFH�� 6RPH� SHRSOH� LQ�
0DOLQJSLQJ� LV� DOVR� FUHDWLQJ� DQG� VHOOLQJ� D�
KDQGLFUDIW�IURP�UHF\FOHG�SODVWLF��7KH\�FUHDWH�D�
SODVWLF� IORZHU� IURP� SODVWLF� DQG� VHOO� LW� WR� WKH�
WUDGLWLRQDO� PDUNHW�� +RZHYHU�� GXH� WR�
GHFUHDVLQJ�GHPDQG�LQ�WKH�SDVW�\HDUV��QR�PDQ\�
SHRSOH� VWLOO� GRLQJ� WKLV� EXVLQHVV�� *LYLQJ� WKH�
FRPPXQLW\�DFFHVV�WR�WKH�QHZ�PDUNHW�LV�RQH�RI�
WKH�DOWHUQDWLYHV�WR�ERRVW�WKH�SRWHQWLDO��
�
,Q� DUW� SHUIRUPDQFH�� SHRSOH� LQ� WKH�YLOODJH� DUH�
ZHOO�NQRZQ� IRU� WKHLU� 0DUDZLV� WUDGLWLRQ��
0DUDZLV� LV�D� WUDGLWLRQDO� DUW�ZKHUH�SHRSOH� DUH�
VLQJLQJ�D�UHOLJLRXV�VRQJ��,Q�:HVW�-DYD�0DUDZLV�
XVXDOO\�SHUIRUPHG�RQ�UHOLJLRXV�IHVWLYDO��3HRSOH�
LQ� 0DOLQJSLQJ� 9LOODJH� WHDFK� WKHLU� FKLOG� WR�
SHUIRUP� 0DUDZLV�� DQG� WKLV� FKLOGUHQ� JURXS�
KDYH� SHUIRUPHG� RQ� PDQ\� RFFDVLRQV�� 7KLV�
DFWLYLW\�FDQ�EH�D�JUHDW�SRWHQWLDO�FRQVLGHULQJ�WKH�
GHPDQG� LQ� WKH� QHLJKERULQJ� FLW\� IRU�0DUDZLV�
SHUIRUPDQFH��
�
�
�

'HILQLQJ�3UREOHP�DQG�6ROXWLRQ�
$IWHU� FRPSLOLQJ� WKH� SRWHQWLDO� DQG� SUREOHPV�
IURP� REVHUYDWLRQ� DQG� LQWHUYLHZ�� VWXGHQWV�
FUHDWH� VHYHUDO� )RFXVHG� *URXS� 'LVFXVVLRQ�
�)*'�� VHVVLRQ� WR� VKDUH� WKHLU� ILQGLQJV� ZLWK�
ORFDOV�� &RPPXQLFDWLRQ� DQG� GLVFXVVLRQ� LQ�
ILQGLQJ� D� VROXWLRQ� WRJHWKHU�ZLWK� WKH� ORFDOV� LV�
WKH� FULWLFDO� DFWLYLW\� LQ� 3DUWLFLSDWRU\� $FWLRQ�
5HVHDUFK�0HWKRG��)'*�KHOS�WKH�FRPPXQLW\�
DQG�WKH�VWXGHQWV�WR�GHVLJQ�WKH�EHVW�SURJUDP�WR�
DQVZHU�WKH�SUREOHP�IDFHG�E\�WKH�FRPPXQLW\���
,Q�)*'�WKH� VWXGHQWV� H[SODLQHG� WKH� UHVXOW�RI�
SRWHQWLDO�DQG�SUREOHP�LGHQWLILFDWLRQ�WKH\�GLG�
RQ� WKH� LQLWLDO� UHVHDUFK� IURP� REVHUYDWLRQ� DQG�
LQWHUYLHZ� WR� D� FRPPXQLW\� IRUXP�� FRQVLVW� RI�
ORFDO·V�SHRSOH� DQG�HOGHU��7KHQ�� WRJHWKHU� WKH\�
DUH�GLVFXVVLQJ� WR�FKRRVH� WKH�EHVW�SURMHFW� IRU�
0DOLQJSLQJ�&RPPXQLW\��)URP�WKH�ILUVW�)*'�
VHVVLRQV��PRVW�RI�WKH�SHRSOH�DJUHHG�WKDW�DFFHVV�
WR� FOHDQ� ZDWHU� LV� WKH� SULPDU\� FRQFHUQ� LQ�
0DOLQJSLQJ�9LOODJH� VLQFH� LW� DIIHFWV� WKHLU�GDLO\�
OLIH� D� ORW��7KLV�)*'�DOVR�FRQFOXGHG� WKDW� WKH�
FRPPXQLW\�QHHGV�DFFHVV�WR�WHFKQRORJ\�WR�KHOS�
WKHP�JHWWLQJ�DFFHVV�WR�FOHDQ�ZDWHU��
�
7KH�VWXGHQWV�WKHQ�FROODERUDWHG�ZLWK�DQ�H[SHUW�
IURP� (QYLURQPHQWDO� (QJLQHHULQJ� DQG� FLYLO�
HQJLQHHU�WR�UHVROYH�WKLV�SUREOHP�ZKLFK�FRPHV�
XS�ZLWK�D�VROXWLRQ�LQ�FUHDWLQJ�D�ZDWHU�GHSRW�WR�
FROOHFW�ZDWHU�IURP�QHDUHVW�FOHDQ�ZDWHU�VSULQJ�
WKHQ� UHVHUYHV� LW� WR� SURYLGH� FOHDQ� ZDWHU� RQ�
0DOLQJSLQJ� YLOODJH�� 7KLV� FROODERUDWLRQ� LV� D�
IRUP�RI�HIIRUW�IURP�VWXGHQWV�WR�JLYH�DFFHVV�WR�
WHFKQRORJ\�IRU�WKH�FRPPXQLW\��,Q�GHYHORSLQJ�
FRPPXQLW\�� WHFKQRORJ\� LV� FUXFLDO� WR� EH�
DGRSWHG�� ZKHUH� DFFHVV� WR� WHFKQRORJ\� LQ�
0DOLQJSLQJ� SURYHG� WR� EH� RQH� RI� WKH� FHQWUDO�
LVVXHV� LQ� WKH� ODFN� RI� FOHDQ� ZDWHU� DFFHVV� IRU�
0DOLQJSLQJ� FRPPXQLW\�� 7KH� FOHDQ� ZDWHU�
VXSSO\�H[LVWV��+RZHYHU��LW�LV�ORFDWHG�LQ�D�KDUG�
WR� UHDFK� WKH� ORFDWLRQ� ZKHUH� WHFKQRORJ\� FDQ�
KHOS�UHDFK�WKLV� ORFDWLRQ�DQG�GHOLYHU�WKH�FOHDQ�
ZDWHU�QHDU�WKH�FRPPXQLW\�VHWWOHPHQW���
�
7KLV� VROXWLRQ� DQG� DSSOLFDWLRQ� RI� WHFKQRORJ\�
WKHQ� IXUWKHU� GLVFXVVHG� ZLWK� WKH� ORFDO�
FRPPXQLW\� RQ� DQRWKHU� )RFXVHG� *URXS�
'LVFXVVLRQ�VLQFH�WKH�DSSOLFDWLRQ�RI�WHFKQRORJ\�
ZLOO�LQFXU�VRPH�UXQQLQJ�FRVW�DQG�PDLQWHQDQFH�
FRVW�� ,Q� WKLV� )RFXVHG� *URXS� 'LVFXVVLRQ��
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VWXGHQWV� JLYH� WKH� FRVW� EUHDNGRZQ� RQ� WKH�
WHFKQRORJ\� DSSOLHG� DQG� DOO� WKH� FRQVHTXHQFHV�
ZKLFK�ZLOO�EH�LPSRVHG�WR�WKH�FRPPXQLW\��7KH�
UHVXOW� RI� WKLV� )RFXVHG� *URXS� 'LVFXVVLRQ��
ORFDOV�� DJUHH� DQG� XQGHUVWDQG� DOO� WKH� FRVW�
LQFXUUHG�WR�WKLV�DSSOLFDWLRQ�RI�WHFKQRORJ\��DQG�
DJUHH�WR�KHOS�LQ�EXLOGLQJ�WKH�ZDWHU�GHSRW�DV�D�
IRUP� RI� SDUWLFLSDWLRQ� LQ� WKLV� SURMHFW�� 7R�
LPSOHPHQW� LW�� WKH� VWXGHQWV� DORQJ� ZLWK� WKH�
FRPPXQLW\�DQG�WKH�FRQVXOWDQW�FDOFXODWHG�WKH�
YROXPH� RI� WKH� ZDWHU� QHHGHG� DQG� HOHFWULFLW\�
QHHGHG�WR�UXQ�WKH�SXPS��$IWHU�WKH�FDOFXODWLRQ��
WKH�HVWLPDWHG�PDLQWHQDQFH�FRVW�IRU�WKLV�IDFLOLW\�
LV�5S��)LYH� WKRXVDQG�HLJKW�KXQGUHG� IRU� HDFK�
KRXVHKROG�SHU�PRQWK��7KH�SHRSOH� DJUHHG� WR�
SD\�WKLV�FRVW��DQG�WKH�SURMHFW�LPSOHPHQWDWLRQ�
VWDUWHG�LPPHGLDWHO\��
�
,PSOHPHQWDWLRQ�
7KH� SURJUDP� WKHQ� ZDV� LPSOHPHQWHG� LQ� D�
PRQWK� WLPHOLQH� LQ� FROODERUDWLRQ� EHWZHHQ�
VWXGHQW�� ORFDO� FRPPXQLW\�� DQG� FLYLO� DQG�
HQYLURQPHQWDO� HQJLQHHU�� 7KHUH� DUH� VHYHUDO�
FKDOOHQJHV�RQ�WKH�LPSOHPHQWDWLRQ��DQG�DOO�WKH�
FKDOOHQJHV� DUH� VROYHG� E\� GLVFXVVLQJ� WKH�
VROXWLRQ�EHWZHHQ�DOO�SDUWLHV� LQYROYHG��$V� WKH�
UHVXOW�RI�FRQWLQXLQJ�GLVFXVVLRQ�ZLWK�ORFDOV��DW�
WKH� HQG� RI� WKH� LPSOHPHQWDWLRQ� SHULRG�� QRW�
RQO\� WKLV� SURMHFW� ILQLVKHG� WKH� UHVHUYRLU�
GHVLJQHG� RQ� WKH� SURMHFW�� EXW� WKH� ORFDO�
FRPPXQLW\� DOVR� GHYHORSHG� WKHLU� ZDWHU�
GLVWULEXWLRQ� V\VWHP� WR� ZRUN� FRUUHVSRQGLQJ�
ZLWK� WKH� UHVHUYRLU�� 7KLV� ZDWHU� GLVWULEXWLRQ�
V\VWHP� KHOSV� WKH� SHRSOH� LQ� 0DOLQJSLQJ� WR�
GLVWULEXWH� FOHDQ� ZDWHU� IURP� WKH� UHVHUYRLU� WR�
WKHLU� KRXVHV�� 7KLV� SKHQRPHQRQ� VKRZV� WKH�
HDJHUQHVV� RI� VHOI�VXVWDLQ� IURP� WKH� ORFDO�
FRPPXQLW\� ZKLFK� LV� D� UHVXOW� RI� WKHLU�
SDUWLFLSDWLRQ� LQ� WKH� ZKROH� SURMHFW�� /RFDO�
FRPPXQLW\�VKRZV�D�VHQVH�RI�EHORQJLQJ�RQ�WKH�
ZKROH�SURMHFW��DQG�WKLV�EHFRPHV�D�WULJJHU�IRU�
VHOI�LPSURYH�DQG�VXVWDLQDELOLW\�RI�WKH�IDFLOLW\��
�
'LVFXVVLRQ�
,Q� WKLV� SURMHFW�� VWXGHQW� VXFFHVVIXOO\� DSSO\LQJ�
3DUWLFLSDWRU\� $FWLRQ� 5HVHDUFK� PHWKRG��
6WXGHQWV�FROODERUDWLQJ�ZLWK� ORFDOV�DQG�H[SHUW�
WR� LGHQWLI\� ORFDO� SRWHQWLDO� DQG� SUREOHP� WKHQ�
WRJHWKHU�GLVFXVV�WR�ILQG�WKH�EHVW�VROXWLRQ��7KH�
VROXWLRQ�� LQ� WKLV� FDVH�� FRPHV� IURP� UHSHDWHG�

LQSXW��HYDOXDWLRQ��DQG�UHYLVLRQ�ZKLFK�REWDLQHG�
IURP� LQWHUYLHZ�� REVHUYDWLRQ� DQG� UHSHDWHG�
)*'�²�7KLV� UHSHDWHG�PHWKRG� LV� WKH�FRUH�RI�
3$5���
�
7KLV� SURMHFW� GHPRQVWUDWHV� WKDW� XVLQJ�
3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�RQ�FRPPXQLW\�
GHYHORSPHQW� SURMHFW� FRXOG� LQFUHDVH� WKH�
VXFFHVV� UDWH� RI� WKH� FRPPXQLW\� GHYHORSPHQW�
SURMHFW��,PSOHPHQWLQJ�3$5�FDQ� LPSURYH� WKH�
LPSDFW� RI� WKH� SURMHFW� RQ� WKH� FRPPXQLW\·V�
ZHOIDUH�� %\� LPSOHPHQWLQJ� WKLV� DSSURDFK�� WKH�
VWXGHQWV� ZHUH� DEOH� WR� GHHSHQ� WKHLU�
XQGHUVWDQGLQJ� RI� WKH� UHDO� FRQGLWLRQ�KRZ� WKH�
ODFN� RI� DFFHVV� WR� IUHVK� ZDWHU� EHFDPH� D�
SUREOHP�IRU�WKH�ORFDO�FRPPXQLW\��,W�LV�HDV\�WR�
XQGHUVWDQG�WKDW�ODFN�RI�ZDWHU�LV�D�SUREOHP��EXW�
KRZ� WKH� FRPPXQLW\� VHHV� LW� DV� D� SUREOHP� LV�
DQRWKHU� WKLQJ� WKDW� LV� TXHVWLRQDEOH� H[FHSW� E\�
WRXFKLQJ�GLUHFWO\�WR�WKH�UHDO�FRQWH[W��7KLV�NLQG�
RI� SDUWLFLSDWLYH� LQFUHDVHV� DZDUHQHVV� DQG�
HPSDWK\� WRZDUG� WKH� FRQGLWLRQ� DQG� WKDW�
EHFRPHV�WKH�UHDO�VWUHQJWK�IRU�WKLV�DSSURDFK�LQ�
GHILQLQJ�SUREOHP�IDFHG�E\�UHDO�SHRSOH�LQ�UHDO�
FRQWH[W�� DQG� WKHUHIRUH� HQDEOH� WKH� UHVHDUFKHU�
�LQ�WKLV�FRQWH[W�LV�WKH�VWXGHQWV��WR�JHW�D�EHWWHU�
VROXWLRQ�WR�WKH�SUREOHP���
�
:KDW�EHFRPHV�LQWHUHVWLQJ�LQ�WKLV�SURMHFW�ZDV�
KRZ�WKH�VWXGHQWV�GLG�FROODERUDWLYH�ZRUN�ZLWK�
WKH�ORFDO�FRPPXQLW\�DQG�WKH�H[SHUW�FRQVXOWDQW�
DV�ZHOO��7KLV�FROODERUDWLYH�ZRUN�LQFUHDVHG�WKH�
OLNHOLKRRG� WR� ILQG� WKH� EHWWHU� VROXWLRQ� WKH�
SUREOHP� RI� ODFN� RI� IUHVK� ZDWHU� DFFHVV�� %\�
SDUWLFLSDWLQJ�LQ�HYHU\�GLVFXVVLRQ��VWDUWLQJ�IURP�
GHILQLQJ� WKH� SUREOHP�� VROXWLRQ�� DQG�
LPSOHPHQWDWLRQ�� WKH� VWXGHQWV� H[SHULHQFHG�
VHYHUDO� F\FOHV� RI� HYDOXDWLRQ� RQ� WKH� LGHDV�
SURSRVHG�� 1RW� HYHU\� LGHD� UXQ� ZHOO�� 7KH\�
HYDOXDWHG�WKH�LGHD��IRXQG�WKH�HUURU��IL[HG�LW�E\�
D� QHZ� LGHD�� WHVWHG� LW� ERWK� WKHRUHWLFDOO\� RU�
SUDFWLFDOO\� LQ�GLVFXVVLRQ�ZLWK� WKH� FRPPXQLW\�
DQG� WKH� FRQVXOWDQW�� ,Q� IXWXUH� UHVHDUFK��
3DUWLFLSDWRU\� $FWLRQ� 5HVHDUFK� QHHGV� WR�
LPSOHPHQW� RQ� GLIIHUHQW� UXUDO� ORFDWLRQ� ZLWK�
GLIIHUHQW� FXOWXUH� EDFNJURXQG� WR� VHH� WKH�
FRUUHODWLRQ� EHWZHHQ� FXOWXUH� DQG�
LPSOHPHQWDWLRQ� RI� WKLV� PHWKRG�� 7KLV� IXWXUH�
UHVHDUFK� FDQ� LQFUHDVH� WKH� UREXVWQHVV� RI� WKLV�
UHVHDUFK��
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�������&RQFOXVLRQV�
�

1RZDGD\V�EXVLQHVV�VFKRRO�LV�GHPDQGHG�WR�EH�
PRUH� SDUWLFLSDWLQJ� LQ� WKH� EHWWHUPHQW� RI� OLIH�
TXDOLW\� RI� VRFLHW\� WKURXJK� WKH� 3ULQFLSOHV� RI�
5HVSRQVLEOH�0DQDJHPHQW�(GXFDWLRQ�DV�RQH�RI�
8QLWHG� 1DWLRQV·� LQLWLDWLYH�� 7KLV� FKDOOHQJH� LV�
DQVZHUHG�RQH�RI�PDQ\�E\� LQYROYLQJ�VWXGHQWV�
LQ� DQVZHULQJ� WKH� SUREOHP� IDFHG� E\� D�
FRPPXQLW\� DQG� LPSOHPHQWLQJ� FRPPXQLW\�
GHYHORSPHQW� SURJUDP� WR� HOHYDWH� WKH� OLIH�
FRQGLWLRQ�RI�WKH�VRFLHW\��
�
'HVLJQLQJ� DQG� LPSOHPHQWLQJ� FRPPXQLW\�
GHYHORSPHQW� SURJUDP� LV� DQRWKHU� FKDOOHQJH�
IDFHG�E\�EXVLQHVV�VWXGHQWV�VLQFH�WKH\�DUH�QRW�
WUDLQHG�WR�EH�D�SURIHVVLRQDO�VRFLDO�ZRUNHU��2Q�
WKH�RWKHU�VLGH��LW�LV�D�IDFW�WKDW�WKHUH�DUH�PDQ\�
FRPPXQLW\�GHYHORSPHQW�SURJUDP�ZKLFK�GRHV�
QRW�UXQ�ZHOO�GXH�WR�WKH�LQFRPSDWLELOLW\�RI�WKH�
SURJUDP�ZLWK�WKH�QHHGV�RI�WKH�FRPPXQLW\�LQ�
ZKLFK�WKH�SURJUDPV�WDNH�SODFH��
�
3DUWLFLSDWRU\� $FWLRQ� 5HVHDUFK� FDQ� EH� D�
VROXWLRQ� WR� WKLV� SUREOHP� VLQFH� WKLV� PHWKRG�
HQDEOHV�ERWK�WKH�DJHQW�DQG�WKH�FRPPXQLW\�WR�
ZRUN� FROODERUDWLYHO\� LQ� VROYLQJ� WKH� SUREOHP�
IDFHG�E\�WKH�FRPPXQLW\��,W�VKRZFDVHV�KLJKHU�
HIIHFWLYLW\� VLQFH� WKH� FRPPXQLW\� DFWLYHO\�
LQYROYHG� LQ� WKH� SURFHVV�� ,W� EHFRPHV� WKH�
VWUHQJWK� RI� WKH� PHWKRG� WKDW� LW� LV� WKH�
FRPPXQLW\� WKHPVHOYHV� ZKR� KDYH� WKH�
SUREOHP��DQG�VLQFH�LW�LV�WKH\�ZKR�DZDUH�RI�WKH�
SUREOHP�� WKHQ� WKH\� NQRZ� ZKHWKHU� WKH�
SURJUDP� LV�DQVZHULQJ� WKH�SUREOHP�RU�QRW�� ,W�
PHDQV� WKDW� HPSOR\LQJ� WKH� 3DUWLFLSDWRU\�
$FWLRQ�5HVHDUFK�PLJKW�LQFUHDVH�WKH�FKDQFH�RI�
WKH� FRPPXQLW\� GHYHORSPHQW� SURJUDP� WR�
DQVZHU� WKH� SUREOHP� DQG� DW� WKH� VDPH� WLPH�
LQFUHDVH�WKH�UDWHV�RI�DFFHSWDQFH�IURP�WKH�ORFDO�
FRPPXQLW\� WR� WKH� SURJUDP��7KLV� DFFHSWDQFH�
DQG�VHQVH�RI�EHORQJLQJ� IURP�WKH�FRPPXQLW\�
LV� RQH� FUXFLDO� DVSHFW� WKDW� VKRXOG� EH� WKHUH� WR�
HQVXUH�WKH�VXVWDLQDELOLW\�RI�WKH�SURMHFW�DQG�WKH�
FRPPXQLW\�VHOI�VXVWDLQ�LQ�JHQHUDO��
�
�
�
�
�

5HIHUHQFHV�
�

$KPHG��0���	�&RPEV��3��+����������0HPHUDQJL�
NHPLVNLQDQ� GLSHGHVDDQ� PHODOXL� SHQGLGLNDQ�
QRQ�IRUPDO��&9�5DMDZDOL��-DNDUWD��

%DORRQL�� .��� 	� 9HQNDWDFKDODP�� /�� ��������
0DQDJLQJ� ZDWHU� IRU� VXVWDLQDEOH�
GHYHORSPHQW�� $Q� ,QGLDQ� SHUVSHFWLYH��
,,0� .R]KLNRGH� 6RFLHW\� 	� 0DQDJHPHQW�
5HYLHZ��������YLL�[LLL��

%KDWWDFKDU\\D�� -�� �������� 7KHRUL]LQJ�
FRPPXQLW\� GHYHORSPHQW�� &RPPXQLW\�
'HYHORSPHQW���������������

&DYD\H�� -�� �������� 5XUDO� FRPPXQLW\�
GHYHORSPHQW�� QHZ� FKDOOHQJHV� DQG�
HQGXULQJ� GLOHPPDV�� -RXUQDO� RI� 5HJLRQDO�
$QDO\VLV�DQG�3ROLF\������������������

&KDQGOHU�� '��� 	� 7RUEHUW�� %�� ��������
7UDQVIRUPLQJ� LQTXLU\� DQG� DFWLRQ��
,QWHUZHDYLQJ� ��� IODYRUV� RI� DFWLRQ�
UHVHDUFK��$FWLRQ�5HVHDUFK�����������������

&KULVWHQVRQ�� -��$��� )HQGOH\��.���	�5RELQVRQ�
-U�� -�� :�� �������� &RPPXQLW\�
GHYHORSPHQW�� ,Q� -�$�� &KULVWHQVRQ� 	�
-�:�� 5RELQVRQ� �(GV���� &RPPXQLW\�
'HYHORSPHQW� LQ� 3HUVSHFWLYH�� $PHV�� ,RZD�
6WDWH�8QLYHUVLW\�3UHVV��

'DUJLH�� &�� �������� 2EVHUYDWLRQ� LQ� SROLWLFDO�
UHVHDUFK��$�TXDOLWDWLYH�DSSURDFK��3ROLWLFV��
��������������

)UHHPDQ�,,,��$��0����������7KH�PHDVXUHPHQW�RI�
HQYLURQPHQWDO�DQG�UHVRXUFH�YDOXHV��7KHRU\�DQG�
PHWKRG� ��QG� HG���� :DVKLQJWRQ�� '&��
5HVRXUFHV�IRU�WKH�)XWXUH��

*LOOLV�� $��� 	� -DFNVRQ��:�� ��������5HVHDUFK� IRU�
QXUVHV�� 0HWKRGV� DQG� LQWHUSUHWDWLRQ��
3KLODGHOSKLD��)$�'DYLV�&RPSDQ\��

*UHHQ��-��-����������&RPPXQLW\�GHYHORSPHQW�
DQG� VRFLDO� GHYHORSPHQW�� ,QIRUPLQJ�
FRQFHSWV�RI�SODFH�DQG�LQWHQWLRQDO�VRFLDO�
FKDQJH�LQ�D�JOREDOL]LQJ�ZRUOG��5HVHDUFK�RQ�
6RFLDO�:RUN�3UDFWLFH������������������

*UHHQZRRG�� '�� -��� 	� /HYLQ�� 0�� ��������
,QWURGXFWLRQ�WR�DFWLRQ�UHVHDUFK��6RFLDO�UHVHDUFK�
IRU� VRFLDO� FKDQJH�� 7KRXVDQG� 2DNV�� 6DJH�
SXEOLFDWLRQV��

.DXIPDQ��%��$����������,Q�SXUVXLW�RI�DHVWKHWLF�
UHVHDUFK� SURYRFDWLRQV�� 7KH� 4XDOLWDWLYH�
5HSRUW�������������
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.HOO\�� 3�� -�� �������� 3UDFWLFDO� VXJJHVWLRQV� IRU�
FRPPXQLW\� LQWHUYHQWLRQV� XVLQJ�
SDUWLFLSDWRU\� DFWLRQ� UHVHDUFK�� 3XEOLF�
+HDOWK�1XUVLQJ����������������

.LW]LQJHU�� -�� �������� 4XDOLWDWLYH� UHVHDUFK��
LQWURGXFLQJ� IRFXV� JURXSV�� %PM��
��������������������

.YDOH�� 6�� �������� ,QWHUYLHZV�� $Q� LQWURGXFWLRQ� WR�
TXDOLWDWLYH�UHVHDUFK�LV�LQWHUYLHZLQJ��7KRXVDQG�
2DNV��6DJH�SXEOLFDWLRQV��

/\RQ�� /�� ������� &RPPXQLW\� LQ� XUEDQ� VRFLHW\��
&KLFDJR��7KH�'RUVH\�3UHVV��

0DF'RQDOG�� &�� �������� 8QGHUVWDQGLQJ�
SDUWLFLSDWRU\� DFWLRQ� UHVHDUFK�� $�
TXDOLWDWLYH� UHVHDUFK� PHWKRGRORJ\�
RSWLRQ�� 7KH� &DQDGLDQ� -RXUQDO� RI� $FWLRQ�
5HVHDUFK����������������

0DUVKDOO�� &��� 	� 5RVVPDQ�� *�� %�� ��������
'HVLJQLQJ� TXDOLWDWLYH� UHVHDUFK�� 7KRXVDQG�
2DNV��6DJH�SXEOLFDWLRQV��

0DWDUULWD�&DVFDQWH�� '��� 	� %UHQQDQ�� 0�� $��
�������� &RQFHSWXDOL]LQJ� FRPPXQLW\�
GHYHORSPHQW�LQ�WKH�WZHQW\�ILUVW�FHQWXU\��
&RPPXQLW\�'HYHORSPHQW������������������

0LQNOHU��0����������8VLQJ�SDUWLFLSDWRU\�DFWLRQ�
UHVHDUFK� WR�EXLOG�KHDOWK\�FRPPXQLWLHV��
3XEOLF�KHDOWK�UHSRUWV�����������������

0RUJDQ��'��/����������)RFXV�JURXSV�DV�TXDOLWDWLYH�
UHVHDUFK��9RO�������7KRXVDQG�2DNV��6DJH�
SXEOLFDWLRQV��

0XOKDOO�� $�� �������� ,Q� WKH� ILHOG�� QRWHV� RQ�
REVHUYDWLRQ� LQ� TXDOLWDWLYH� UHVHDUFK��
-RXUQDO�RI�DGYDQFHG�QXUVLQJ������������������

5HLQKDU]��6���	�'DYLGPDQ��/����������)HPLQLVW�
PHWKRGV� LQ� VRFLDO� UHVHDUFK�� 2[IRUG�
8QLYHUVLW\�SUHVV��

6HOHQHU�� '�� �������� 3DUWLFLSDWRU\� DFWLRQ� UHVHDUFK�
DQG�VRFLDO�FKDQJH��1R��(G������7KH�&RUQHOO�
3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�1HWZRUN��
&RUQHOO�8QLYHUVLW\��

6KDIIHU�� 5�� �������� &RPPXQLW\� HFRQRPLFV��
(FRQRPLF� VWUXFWXUH� DQG� FKDQJH� LQ�
VPDOOHU�FRPPXQLWLHV��:LOH\�%ODFNZHOO��

6LQJK�� .�� �������� 0DQDJLQJ� :DWHU� IRU�
6XVWDLQDEOH� 'HYHORSPHQW�� $Q�
(FRQRPLVW·V�3HUVSHFWLYH��,,0�.R]KLNRGH�
6RFLHW\�	�0DQDJHPHQW�5HYLHZ�������������

6RHWRPR� �������� 6WUDWHJL�VWUDWHJL� SHPEDQJXQDQ�
PDV\DUDNDW��<RJ\DNDUWD��3XVWDND�3HODMDU��

6WUHXEHUW�� +�� -��� 	� &DUSHQWHU�� '�� 5�� ��������
4XDOLWDWLYH�UHVHDUFK�LQ�QXUVLQJ��3KLODGHOSKLD��

6WULQJHU�� (�� 7�� �������� $FWLRQ� UHVHDUFK�� �QG��
7KRXVDQG�2DNV��6DJH�SXEOLFDWLRQV��

:LVHVD�� $��� 3XUQDZDQ�� 9��� 	� :XODQVDUL�� $��
�������� %XLOGLQJ� D� VHOI�VXVWDLQLQJ�
OHDUQLQJ� FHQWHU� WKURXJK� DQ� LQWHJUDWHG�
PXOWL�GLPHQVLRQDO� FRPPXQLW\�
GHYHORSPHQW�SURJUDP��$�FDVH�VWXG\� LQ�
DQ� ,QGRQHVLDQ� YLOODJH�� ,QWHUQDWLRQDO�
-RXUQDO�RI�%XVLQHVV�DQG�6RFLHW\�����6��������
�����

<RXQJ�� /�� �������� 3DUWLFLSDWRU\� DFWLRQ�
UHVHDUFK��3$5���$�UHVHDUFK�VWUDWHJ\�IRU�
QXUVLQJ"� :HVWHUQ� -RXUQDO� RI� 1XUVLQJ�
5HVHDUFK������������������


