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6RFLHWDO� FRQFHUQ� IRU� ELRORJLFDO� GLYHUVLW\�
OLNHO\�GULYHQ�E\�GUDPDWLF�LQFUHDVHV�LQ�JOREDO
H[WLQFWLRQV��:LOVRQ�������)HQJHU�HW�DO��������
LV� HYLGHQFHG� E\� &DQDGD
V� VLJQLQJ� RI� WKH
&RQYHQWLRQ� RQ� %LRORJLFDO� 'LYHUVLW\�� 7KLV
FRQFHUQ� JUHDWO\� FRPSOLFDWHV� IRUHVW� PDQ�
DJHPHQW� GHFLVLRQV� �%XQQHOO� ������ �����
EHFDXVH� HDFK� DFWLRQ� KDV� SRWHQWLDO� UHSHU�
FXVVLRQV� IRU� ORFDO� IORUD� DQG� IDXQD�� 6LQJOH
DFWLRQV� PD\� KDYH� OLPLWHG� LPSDFWV�� EXW
FXPXODWLYH� HIIHFWV� RYHU� ODUJH� UHJLRQV� DQG
WLPH�KRUL]RQV�FDQ�UHGXFH�ELRGLYHUVLW\�

)RUHVWHUV� PXVW� EH� DEOH� WR� DVVHVV� WKH
LPSDFWV�RI�GLIIHUHQW�PDQDJHPHQW�RSWLRQV�RQ
ELRORJLFDO� GLYHUVLW\�� 6LQFH� IRUHVW� G\QDPLFV
DFW� RYHU� GHFDGHV� DQG� FHQWXULHV� �+XQ�
WHU��������� VXFK� DVVHVVPHQW� UHTXLUHV� SUHGLF�
WLRQ� RI� IXWXUH� FRQGLWLRQV�� DQG� FRQVLGHUDWLRQ
RI� FXPXODWLYH� HIIHFWV�� )LHOG� LQYHQWRU\� RI
VSHFLHV�JLYHV�D�SLFWXUH�RI�FXUUHQW�ELRGLYHUVLW\
�3LHORX������� EXW� FDQQRW� VKRZ� KRZ� WKLV
SLFWXUH� ZLOO� FKDQJH� RYHU� WKH� ORQJ� WHUP� LQ
UHVSRQVH� WR� PDQDJHPHQW�� 7KLV� PHPR� GH�
VFULEHV�KRZ�GHFLVLRQ�VXSSRUW�VRIWZDUH��GHYHO�
RSHG� E\� WKH� DXWKRUV�� VHH� DOVR�+DQVHQ� HW� DO�
������ PD\� EH� XVHG� DV� DQ� DOWHUQDWLYH
DSSURDFK� IRU� DVVHVVLQJ� LPSDFWV� RI� IRUHVW
PDQDJHPHQW� RQ� ELRORJLFDO� GLYHUVLW\�� 1RWH

WKDW�PDQDJHPHQW�RSWLRQV�DUH�QRW�JHQHUDWHG�
WKH� WLPLQJ�� ORFDWLRQ�� DQG� W\SH� RI� WUHDWPHQW
PXVW�EH�SURYLGHG�EHIRUH�DVVHVVPHQW�
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%LRGLYHUVLW\� �WKH� YDULHW\� RI� OLIH� DQG� LWV
SURFHVVHV�� FDQ� EH� DSSOLHG� WR� JHQHV�� VSHFLHV�
HFRV\VWHPV��DQG�ODQGVFDSHV��1RVV��������7KH
DSSURDFK�GHVFULEHG� LQ� WKLV�PHPR� IRFXVHV�RQ
WKH� HFRV\VWHP� OHYHO� �ZKHUH� DQ� HFRV\VWHP� LV
DQ� DVVHPEODJH� RI� VSHFLHV� FRPELQHG� ZLWK� LWV
DELRWLF� HQYLURQPHQW��� EXW� PHDVXUHV� RI� ELR�
GLYHUVLW\�DUH�H[WUDSRODWHG�WR�WKH�VSHFLHV�DQG
ODQGVFDSH� OHYHOV�� ,Q� %ULWLVK� &ROXPELD�� WKH
%LRJHRFOLPDWLF�(FRV\VWHP�&ODVVLILFDWLRQ�6\V�
WHP� �%(&�� FODVVLILHV� ODQG� EDVHG� RQ� FOLPDWH�
VRLO�SURSHUWLHV��DQG�FRPSRVLWLRQ�RI�YHJHWDWLRQ
�3RMDU�HW�DO���������7KH�DSSURDFK�RXWOLQHG�LQ
WKLV�PHPR�XVHV�ELRJHRFOLPDWLF�VXE]RQHV�IURP
WKH� %(&� WR� GHVFULEH� FOLPD[� HFRV\VWHP
FODVVHV¦D� FRDUVH� PHDVXUH� RI� VSHFLHV
GLYHUVLW\�

$Q� HFRV\VWHP�OHYHO� DSSURDFK� LV� DSSUR�
SULDWH� IRU� VHYHUDO� UHDVRQV��)LUVW�� HFRV\VWHPV
FDSWXUH� PXFK� RI� WKH� DELRWLF� YDULDWLRQ�� DQG
KHQFH� SODQW� FRPSRVLWLRQ�� RI� ODQG� DUHDV�
6HFRQG�� WKH\� DUH� DOVR� FRUUHODWHG� ZLWK
YHUWHEUDWH�VSHFLHV�GLVWULEXWLRQV� �VLQFH�YHUWH�
EUDWH� DEXQGDQFH� LV� FRUUHODWHG� ZLWK� ERWK
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WKH�DELRWLF�HQYLURQPHQW�DQG�WKH�YHJHWDWLRQ��
7KLUG�� EHFDXVH� VSHFLHV� FRPSRVLWLRQ� YDULHV
ZLWK� VHUDO� VWDJH� �ZLWK� VLPLODU� HFRV\VWHPV
IROORZLQJ�VLPLODU�VXFFHVVLRQDO�SDWKZD\V���DQ
HFRV\VWHP�OHYHO� DSSURDFK� LV� WKH� RQO\�ZD\� WR
DFFRXQW� IRU� WKLV� YDULDWLRQ�� )LQDOO\�� HFR�
V\VWHPV�KDYH�WKH�DGGHG�EHQHILW�RI�EHLQJ�ERWK
VLPSOHU� WR� XVH� DQG� EURDGHU� LQ� VFRSH� WKDQ
VSHFLHV�OHYHO�RU�JHQH�OHYHO�DSSURDFKHV��:KLOH
JHQHWLF�GLYHUVLW\�PD\�EHVW�FDSWXUH�WKH�LQWHQW
RI� WKH� WHUP� ELRGLYHUVLW\�� LW� LV� QRW� HDVLO\
REVHUYDEOH�� :KLOH� VSHFLHV� DUH� REVHUYDEOH�
PDQ\�UHPDLQ�XQQDPHG��H�J���IXQJL��&KDQZD\
������� DQG� PRVW� DUH� QRW� ZHOO� HQRXJK
XQGHUVWRRG� WR� EH� PDQDJHG� UHOLDEO\�� 6SHFLHV
PDQDJHPHQW�PD\�EH�DSSOLHG�ZKHQ�D�SDUWLF�
XODU� VSHFLHV� LV� DW� ULVN� DQG� ZKHQ� UHOHYDQW
LQIRUPDWLRQ�LV�DYDLODEOH�

)RUHVW�HFRV\VWHPV�DUH�G\QDPLF��FKDQJLQJ
LQ� VWUXFWXUH� DQG� FRPSRVLWLRQ� LQ� UHVSRQVH� WR
ERWK� WKH� DELRWLF� HQYLURQPHQW� DQG� WKH
IUHTXHQF\� DQG� LQWHQVLW\� RI� GLVWXUEDQFH
HYHQWV� �LQFOXGLQJ� PDQDJHPHQW��� %HFDXVH
VSHFLHV�FRPSRVLWLRQ�YDULHV�ZLWK�VHUDO�VWDJH��D
VWDWLF�DSSURDFK� LV� LQDGHTXDWH��7KH� OHQJWK�RI
WLPH� IURP� DQ\� GLVWXUEDQFH�� FRXSOHG� ZLWK
HFRV\VWHP� FODVV�� LQIOXHQFHV� WKH� SODQW� FRP�
SRVLWLRQ�RI�DQ�DUHD��3RMDU�HW�DO���������+HQFH�
GLVWXUEDQFH�SDWWHUQV�DQG�VXFFHVVLRQ�DUH�DOVR
FRQVLGHUHG�

$V� ZHOO� DV� HFRV\VWHP� W\SH� DQG� VHUDO
VWDJH��D�WKLUG�IDFWRU��YHJHWDWLRQ�VWUXFWXUH�� LV
QHFHVVDU\� IRU� SUHGLFWLQJ� YHUWHEUDWH� GLVW�
ULEXWLRQV� �H�J��� FDYLW\�QHVWLQJ� ELUGV� UHTXLUH
VQDJV�>%XQQHOO�DQG�.UHPVDWHU�������+DQVHQ
HW� DO�� ����@��� .QRZLQJ� VWDQG� DJH� DORQH� LV
LQVXIILFLHQW� WR� SUHGLFW� VWUXFWXUH� EHFDXVH
VRPH� VWUXFWXUDO� IHDWXUHV� PD\� EH� OLWWOH
DOWHUHG�E\�VLWH�GLVWXUEDQFH��7KXV��VWUXFWXUDO
DWWULEXWHV� RI� ODQGVFDSHV� GHSHQG� RQ� GLVWXU�
EDQFH� LQWHQVLW\� DV� ZHOO� DV� HFRV\VWHP� FODVV
DQG� VWDQG� DJH�� :KHQ� H[DPLQLQJ� PDQDJHG
IRUHVWV�� WKH� LQWHQVLW\� RI� GLVWXUEDQFH� LV
SULPDULO\� GLFWDWHG� E\� WKH� VLOYLFXOWXUDO� V\V�
WHP�DSSOLHG�

%LRGLYHUVLW\� LV� FRQVLGHUHG� DW� WKH� VSHFLHV
OHYHO� E\� UHODWLQJ� HFRV\VWHP� DQG� VWUXFWXUDO
YDULHW\�WR�UHTXLUHPHQWV�RI�LQGLYLGXDO�VSHFLHV�

$� NQRZOHGJH� EDVH� RI� VHOHFWHG� OLIH� KLVWRU\
WUDLWV�� LQFOXGLQJ� UHTXLUHPHQWV� IRU� IRUHVW
DWWULEXWHV�� KRPH� UDQJH� VL]H�� DQG� GLVSHUVDO
DELOLW\�� IDFLOLWDWHV� WKLV� FRPSDULVRQ�� +DELWDW
PRGHOV�DVVHVV� WKH�TXDQWLW\�RI� UHVRXUFHV�DQG
WKH� SDWWHUQ� RI� UHVRXUFH� GLVWULEXWLRQ� UHODWLYH
WR�OLIH�KLVWRU\�

02'(/�'(6&5,37,216�
675(1*7+6��$1'�/,0,7$7,216

7R� HYDOXDWH� DOWHUQDWLYH� PDQDJHPHQW
RSWLRQV�� IRUHVW�PDQDJHPHQW� DQG� JURZWK� DUH
VLPXODWHG�ILUVW�WR�GHWHUPLQH�WKH�GLVWULEXWLRQ
RI�VHUDO�VWDJHV�DQG�VWUXFWXUDO�DWWULEXWHV�RQ�D
ODQGVFDSH�� 6HFRQG�� WKLV� YDULDWLRQ� LV� WUDQV�
ODWHG� LQWR� PHDVXUHV� RI� ELRGLYHUVLW\�� 7ZR
PHDVXUHV� RI� ELRGLYHUVLW\� DUH� JHQHUDWHG�� $W
WKH� ODQGVFDSH� OHYHO�� WKH� GLVWULEXWLRQ� RI� DJH
FODVVHV� RQ� HDFK� HFRV\VWHP� W\SH� KLJKOLJKWV
EURDG�GLVSDULWLHV�LQ�FRPPXQLW\�GLYHUVLW\��$W
WKH�VSHFLHV�OHYHO��WKH�GLVWULEXWLRQ�RI�VXLWDEOH
KDELWDW� VKRZV� LPSDFWV� RQ� VHOHFWHG� VSHFLHV
�H�J��� NH\VWRQH�� LQGLFDWRU�� RU� WKUHDWHQHG�� RU
KDELWDW� JXLOGV� �JURXSV� RI� VSHFLHV��� &DOFXOD�
WLRQV� RI� KDELWDW� VXLWDELOLW\� FRPSDUH� VSHFLHV
UHTXLUHPHQWV� IRU� VWUXFWXUDO� DWWULEXWHV�
KRPH� UDQJH� VL]H�� DQG� GLVSHUVDO� DELOLW\� ZLWK
WKH�VSDWLDO�GLVWULEXWLRQ�RI�WKHVH�DWWULEXWHV�RQ
WKH�ODQGVFDSH�

$OWKRXJK� WKH� PRGHO� XVHV� DQ� HFRV\VWHP�
OHYHO� DSSURDFK�� LW� DOORZV� ELRGLYHUVLW\� WR� EH
YLHZHG� DW� WKH� ODQGVFDSH� DQG� VSHFLHV� OHYHOV�
$OVR�� LW� H[DPLQHV� FXPXODWLYH� HIIHFWV� IRU
SHULRGV� RI�XS� WR�����\HDUV��)RUHVW�G\QDPLFV
RSHUDWH�RYHU�GHFDGHV�DQG�FHQWXULHV�� LPSDFWV
RI�PDQDJHPHQW�FDQ�ODVW�DV�ORQJ��7KH�IOH[LEOH
VWUXFWXUH� RI� WKH� KDELWDW� VXLWDELOLW\� PRGXOH
DOORZV� H[DPLQDWLRQ� RI� D� ZLGH� UDQJH� RI
VSHFLHV�� 7KH� FRDUVH� UHVROXWLRQ� RI� WKH� %(&
LQIRUPDWLRQ� DQG� WKH� ODFN� RI� OLIH� KLVWRU\
LQIRUPDWLRQ�� KRZHYHU�� SUHFOXGH� H[DPLQDWLRQ
RI� QRQYHUWHEUDWHV� DW� SUHVHQW�� ,GHDOO\�� ELR�
GLYHUVLW\� DVVHVVPHQWV� VKRXOG� LQFRUSRUDWH
PLOOLRQV�RI�KHFWDUHV��&XUUHQWO\�� WKH�PRGHO� LV
OLPLWHG� WR� DUHDV� EHWZHHQ� ����� DQG� ������
KHFWDUHV� �DSSUR[LPDWHO\��� )XUWKHU� GHYHO�
RSPHQW� ZLOO� DWWHPSW� WR� DGGUHVV� WKHVH
OLPLWDWLRQV�
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%XQQHOO��)�/���������7KH�P\WK�RI�WKH
RPQLVFLHQW�IRUHVWHU��)RU��&KURQ�
������¥����

BBBBBBB��������%LRGLYHUVLW\��ZKDW��ZKHUH�
ZK\�DQG�KRZ��,Q�3URF��:LOGOLIH
)RUHVWU\�6\PSRVLXP��D�ZRUNVKRS�RQ
UHVRXUFH�LQWHJUDWLRQ�IRU�ZLOGOLIH�DQG
IRUHVW�PDQDJHUV��3ULQFH�*HRUJH��%�&��
0DUFK���DQG����������SS����¥���

%XQQHOO��)�/��DQG�/�/��.UHPVDWHU������
6XVWDLQLQJ�ZLOGOLIH�LQ�PDQDJHG�IRUHVWV�
1RUWKZHVW�(QYLURQ��-�������¥����

&KDQZD\��&�3��������%LRGLYHUVLW\�DW�ULVN�
VRLO�PLFURIORUD��,Q�2XU�OLYLQJ�OHJDF\�
SURFHHGLQJV�RI�D�V\PSRVLXP�RQ
ELRORJLFDO�GLYHUVLW\��0�$��)HQJHU�
(�+��0LOOHU��-�)��-RKQVRQ��DQG�(�-�5�
:LOOLDPV��HGLWRUV���5R\DO�%ULWLVK
&ROXPELD�0XVHXP��9LFWRULD��%�&�
SS�����¥����

)HQJHU��0�$���(�+��0LOOHU��-�)��-RKQVRQ��DQG
(�-�5��:LOOLDPV��HGLWRUV���������2XU
OLYLQJ�OHJDF\��SURFHHGLQJV�RI�D
V\PSRVLXP�RQ�ELRORJLFDO�GLYHUVLW\�
5R\DO�%ULWLVK�&ROXPELD�0XVHXP�
9LFWRULD��%�&������S�

+DQVHQ��$�-���6�/��*DUPDQ��%��0DUNV��DQG
'�/��8UEDQ��������$Q�DSSURDFK�IRU
PDQDJLQJ�YHUWHEUDWH�GLYHUVLW\�DFURVV
PXOWLSOH�XVH�ODQGVFDSHV��(FRO��$SSO�
�����¥����

+DQVHQ��$�-���7�$��6SLHV��)�-��6ZDQVHQ��DQG
-�/��2KPDQQ��������&RQVHUYLQJ
ELRGLYHUVLW\�LQ�PDQDJHG�IRUHVWV�
OHVVRQV�IURP�QDWXUDO�IRUHVWV�
%LRVFLHQFH�������¥����

+XQWHU��0�/��������:LOGOLIH��IRUHVWV��DQG
IRUHVWU\��SULQFLSOHV�RI�PDQDJLQJ
IRUHVWV�IRU�ELRORJLFDO�GLYHUVLW\�
3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1�-�
����S�

1RVV��5�)��������,QGLFDWRUV�IRU�PRQLWRULQJ
ELRGLYHUVLW\��D�KLHUDUFKLFDO�DSSURDFK�
&RQVHUY��%LRO�������¥����

3LHORX��(�&��������0HDVXULQJ�ELRGLYHUVLW\�
TXDQWLWDWLYH�PHDVXUHV�RI�TXDOLW\��,Q
2XU�OLYLQJ�OHJDF\��SURFHHGLQJV�RI�D
V\PSRVLXP�RQ�ELRORJLFDO�GLYHUVLW\�
0�$��)HQJHU��(�+��0LOOHU��-�)�
-RKQVRQ��DQG�(�-�5��:LOOLDPV
�HGLWRUV���5R\DO�%ULWLVK�&ROXPELD
0XVHXP��9LFWRULD��%�&��SS����¥���

3RMDU��-���.��.OLQND��DQG�'�9��0HLGLQJHU�
������%LRJHRFOLPDWLF�HFRV\VWHP
FODVVLILFDWLRQ�LQ�%ULWLVK�&ROXPELD�
)RU��(FRO��0DQDJH��������¥����

:LOVRQ��(�2���HGLWRU���������%LRGLYHUVLW\�
1DWLRQDO�$FDGHP\�3UHVV�
:DVKLQJWRQ��'�&������S�

)RU� IXUWKHU� LQIRUPDWLRQ�� RU� WR� REWDLQ� WKH
VRIWZDUH��FRQWDFW�

&DURO�5RVVNDP
%ULWLVK�&ROXPELD�0LQLVWU\�RI�)RUHVWV�
5HVHDUFK�%UDQFK
���%DVWLRQ�6TXDUH
9LFWRULD��%�&���9�:��(�
��������������


