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7KH�SURFHVV�RI�XUEDQ�JURZWK�DQG�LWV�DVVRFLDWHG�ODQG�XVH�FKDQJHV�KDYH�D VLJQLILFDQW�LPSDFW�RQ�
VXVWDLQDEOH�GHYHORSPHQW�DQG�UHVRXUFH�PDQDJHPHQW��&KDQJHV�LQ�ODQG�FRYHU�OHG�WR�GHIRUHVWDWLRQ�
DQG�EHFDXVH�RI�WKDW�KXPDQ�ZLOGOLIH�FRQIOLFW�HVFDODWHG�LQ�WKH�$QXUDGKDSXUD�GLVWULFW��6UL�/DQND��
7KHUHIRUH��WKLV�UHVHDUFK�DLPV�WR�DQDO\]H�WKH�XUEDQ�JURZWK�SDWWHUQV�LQ����'LYLVLRQDO�6HFUHWDULHV�
�'6'�� �L�H�� 3DGDZL\D�� .HELWKLJROOHZD�� 0HGDZDFKFKL\D�� 1XZDUDJDPSDODWKD�� 5DPEHZD��
.DKDWDJDVGLJLOL\D�� +RURZSDWKDQD�� *DOHQELQGXQXZHZD�� 0LKLQWDOH�� $QXUDGKDSXUD��
5DMDQJDQH�� 7DODZD�� 7LUDSSDQH�� 3DOXJDVHZHZD�� .HNLUDZD�� ,SDORJDPD�� *DOQDZD� DQG�
1XZDUDJDP� 3DODWD�� LQ� $QXUDGKDSXUD� GLVWULFW� EHWZHHQ� ����� WR� ����� XVLQJ� *HRJUDSKLFDO�
,QIRUPDWLRQ�6\VWHPV��*,6��DQG�5HPRWH�VHQVLQJ��56���$IWHU�REWDLQLQJ�8QLWHG�6WDWHV�*HRORJLFDO�
6XUYH\� �86*6�� LPDJHV� FRYHULQJ� WKH� VWXG\� DUHD� IRU� WKH� \HDUV� ����� DQG� ������ VXSHUYLVHG�
FODVVLILFDWLRQ�EDVHG�RQ�WKH�PD[LPXP�OLNHOLKRRG�FODVVLILHU�ZDV�DSSOLHG�WR�WKH�LPDJHU\�WR�SUHSDUH�
/DQG� XVH�/DQG� FRYHU� �/8/&�� PDSV� ZLWK� IRXU� ODQG� FRYHU� FODVVHV�� IRUHVWV�� ZDWHU� ERGLHV��
FURSODQGV�� DQG� EXLOW�XS� DUHDV�� /DQG� H[WHQWV� IRU� HDFK� /8/&� W\SH� ZHUH� FDOFXODWHG�� DQG� WKH
FKDQJHV�LQ�WKH�DUHD�EHWZHHQ������DQG������ZHUH�FRPSDUHG�XVLQJ�$UF*,6�������7KH�VXSHUYLVHG�
FODVVLILFDWLRQ� LQGLFDWHV� WKDW� IRUHVW� FRYHU� DQG� WKH� FURSODQG� DUHDV� GHFUHDVHG� ���������� NP�� WR�
���������NP� DQG����������NP� WR��������NP���UHVSHFWLYHO\��ZKLOH�ZDWHU�ERGLHV�DQG�EXLOW�XS�
DUHDV�LQFUHDVHG���������NP� WR����������NP� DQG����������NP� WR����������NP���UHVSHFWLYHO\���
7KH�RYHUDOO� DFFXUDF\� IRU� WKH������DQG������ �/8/&�PDSV��DUH������ ������DQG������ ������
UHVSHFWLYHO\��KLJKOLJKWLQJ� WKH� UHOLDELOLW\�RI� WKH� UHVXOWV��7KH�GHFUHDVH� LQ� IRUHVW� FRYHU�PD\�EH�
FRQWULEXWLQJ� WR� WKH� LQFUHDVHG� KXPDQ�ZLOGOLIH� FRQIOLFW� LQ� WKH� $QXUDGKDSXUD� GLVWULFW� DQG� WKH�
GHFUHDVH�LQ�FURSODQG�DUHDV�VKRZV�WKH�SUHVVXUHV�WKDW�KDYH�EHHQ�H[HUWHG�E\�H[SDQGLQJ�EXLOW�XS�
]RQHV��7KH�LQFUHDVH�LQ�ZDWHU�ERGLHV�PRVW�SUREDEO\�LQGLFDWHV�WKH�FRQVWUXFWLRQ�RI�UHVHUYRLUV�WR�
VXSSRUW�XUEDQ�H[SDQVLRQ��6R��RYHUDOO�� WKHVH ILQGLQJV�LQGLFDWH�WKH�VHYHUH�FKDQJHV�LQ� ODQG�XVH�
SDWWHUQV�WKURXJKRXW�WKH�VWXG\�SHULRG��HVFDODWHG�ODUJHO\�E\�XUEDQL]DWLRQ�DQG�LWV�LPSDFWV�RQ�WKH�
QDWXUDO�HQYLURQPHQW��7KLV�VWXG\�HPSKDVL]HV�WKH�QHHG�IRU�HIILFLHQW�XUEDQ�SODQQLQJ�DQG�UHVRXUFH�
PDQDJHPHQW� VWUDWHJLHV� LQ� WKH�$QXUDGKDSXUD�GLVWULFW� WR�EDODQFH�GHYHORSPHQWDO� UHTXLUHPHQWV�
ZLWK� HQYLURQPHQWDO� VXVWDLQDELOLW\�� %\� DSSO\LQJ� UHPRWH� VHQVLQJ� DQG� *,6� WHFKQRORJ\�� WKLV�
UHVHDUFK�SURYLGHV�D�YDOXDEOH�WRRO�IRU�SROLF\PDNHUV�WR�PRQLWRU�DQG�PDQDJH�ODQG�XVH�FKDQJHV�
DQG�HQVXUH�WKH�ORQJ�WHUP�VXVWDLQDELOLW\�RI�WKH�DUHD¶V�QDWXUDO�UHVRXUFHV�

.H\ZRUGV�� /DQG� XVH� FODVVLILFDWLRQ�� 0D[LPXP� OLNHOLKRRG� VXSHUYLVHG� FODVVLILFDWLRQ�� *,6��
'HIRUHVWDWLRQ��6UL�/DQND


