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$EVWUDNWL��6KIDTMD�GKH�]KYLOOLPL�L�IXVKDYH�Ws�GLMHV�NXVKWs]RKHQ�Qs�UDGKs�Ws�SDUs�QJD�QHYRMD�Ts�QGMHQ�VKRTsULD�SsU�
WR� GKH� VL� Ws� WLOOD� MDQs� Qs� YDUsVL� Ws� NXVKWHYH� KLVWRULNR�VKRTsURUH�� HNRQRPLNR�VRFLDOH�� NXOWXURUH� H� ]KYLOOLPL� Ws�
VKRTsULVs� .sVKWX�� S�VK��� SsUVD� L� SsUNHW�6KTLSsULVs� YHWsP�Qs� IXQG� Ws� VKHN�� ���Ws� LVKLQ� SMHNXU� NXVKWHW� KLVWRULNR�
VKRTsURUH�� HNRQRPLNR�VRFLDOH� H� NXOWXURUH� SsU� VKIDTMHQ� GKH� ]KYLOOLPLQ� H� QMs� UUHWKL�� QGRVKWD� Ws� QJXVKWs�� IXVKDVK�
GLMH�� Ws� FLODW� X� ]JMHUXDQ� RVH�� Ps� Vs� VKXPWL�� X� GLIHUHQFXDQ�Ps� YRQs� GXNH� GKsQs� QMs� YDUJ� IXVKDVK� Ws� WMHUD��1s�
.RVRYs��NXVKWHW�KLVWRULNR�VKRTsURUH�QGLNXDQ�Ts�Ws�NHPL�QMs�YRQHVs�Qs�]KYLOOLPLQ�H�WHUPLQRORJMLVs�WHNQLNH�VKTLSH�
SDV�YLWL�������PH�KDSMHQ�H�8QLYHUVLWHWLW�Ws�3ULVKWLQsV�� +LVWRULD�H�OLQGMHV�GKH�H�]KYLOOLPLW�Ws�VLVWHPHYH�NRQFHSWRUH�
Ws�IXVKDYH�Ws�QGU\VKPH�Ws�GLMHV�Qs�IRUPDW�HPSLULNH�Qs�ILOOHVDW�H�W\UH�GKH��Ps�YRQs��VKNHQFRUH Ws�PLUsILOOWD��WUHJRQ�
VH� VHFLOL� VLVWHP� NRQFHSWRU� RVH�� Ps� VDNWs�� QMs� SMHVs� RVH� ED]D� H� WLM� sVKWs� QGsUWXDU� PEL� QMs� RVH� GLVD� ED]D� RVH� Qs�
NRPELQLP� PH� QMsUD� WMHWUsQ�� Ws� SUDQLVKPH� HGKH� VRW� Qs� PDVD� Ws� FDNWXDUD� Qs� oGR� VLVWHP� NRQFHSWRU� GKH� Ts�
SDVT\URKHQ�VL�Ws�WLOOD�Qs�VLVWHPLQ�SsUNDWsV�WHUPLQRORJMLN�VL� OHNVLN�VSHFLDO��oND�YLKHW�UH�Qs�PsQ\Us�Ws�WKHNVXDU�Qs�
WHUPLQRORJMLWs�WHNQLNH�Ws�VKTLSHV� .MR�GR�Ws�WKRWs�VH�QMs�IXVKs�GLMH��H�QJULWXU�PEL�QMs�IXVKs�Ws�FDNWXDU��VKsUEHQ�YHWs�
VL�ED]s�SsU�QMs�IXVKs�WMHWsU�

)MDOsW�N\­�� IXVKDW�H�GLMHV��WHUPLQRORJMLD��VLVWHPL�NRQFHSWRU��WHUPLQRORJMLWs�WHNQLNH
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$EVWUDFW��7KH�HPHUJHQFH�DQG�GHYHORSPHQW�RI�WKHVH�ILHOGV�DUH�FRQGLWLRQHG��ILUVW�RI�DOO��E\�WKH�QHHG�WKDW�VRFLHW\�IHHOV�
IRU� WKHP�DQG�DV�VXFK�WKH\�DUH�GHSHQGHQW�RQ�VRFLR�KLVWRULFDO��VRFLR�HFRQRPLFDO��FXOWXUDO�DQG�VRFLDO�GHYHORSPHQW�
FRQGLWLRQV��7KXV��IRU�H[DPSOH��DV�IDU�DV�$OEDQLD�LV�FRQFHUQHG��RQO\�E\�WKH�HQG�RI�WKH���WK�FHQWXU\�VRFLR�KLVWRULF��
VRFLR�HFRQRPLF� DQG� FXOWXUDO� FRQGLWLRQV� KDG� ULSHQHG� IRU� WKH� HPHUJHQFH� DQG� GHYHORSPHQW� RI� D� FLUFOH�� SHUKDSV� D�
QDUURZ�RQH�DW� ILUVW��RI�NQRZOHGJH� ILHOGV�ZKLFK�H[SDQGHG��RU�PRVWO\�GLIIHUHQWLDWHG� ODWHU�E\�SURGXFLQJ�D�UDQJH�RI�
RWKHU� ILHOGV�� ,Q� .RVRYD�� WKH� VRFLR�HFRQRPLF� FRQGLWLRQV� FRQWULEXWHG� WR� WKH� GHOD\� LQ� WKH� GHYHORSPHQW� RI WKH�
$OEDQLDQ�7HFKQLFDO� WHUPLQRORJ\� DIWHU� ����� �ZLWK� WKH� RSHQLQJ� RI� WKH�8QLYHUVLW\� RI� 3ULVKWLQD��� 7KH� KLVWRU\� RI�
RULJLQDWLRQ� DQG� GHYHORSPHQW� RI� FRQFHSWXDO� V\VWHPV� RI� YDULRXV� ILHOGV� RI� NQRZOHGJH�� LQ� HPSLULFDO� IRUPV� DW� WKHLU�
FRQFHSWLRQ��DQG�ODWHU��VFLHQWLILF��VKRZV�WKDW�HDFK�FRQFHSWXDO�V\VWHP�RU�PRUH�SUHFLVHO\��RQH�SDUW�RU�LWV�EDVH�LV�EXLOW�
XSRQ�RQH�RU�VHYHUDO�EDVHV�RU�LQ�FRPELQDWLRQ�ZLWK�HDFK�RWKHU��7KHVH�EHLQJ�SUHVHQW�HYHQ�WRGD\�LQ�FHUWDLQ�PHDVXUHV�
LQ� HYHU\� FRQFHSWXDO� V\VWHP� DQG� ZKLFK� DUH� UHIOHFWHG� DV� VXFK� LQ� WKH� UHOHYDQW� WHUPLQRORJ\� V\VWHP� DV� D� VSHFLDO�
YRFDEXODU\��ZKLFK�LV�TXLWH�QRWLFHDEOH�LQ�WKH�WHFKQLFDO�WHUPLQRORJ\�RI�WKH�$OEDQLDQ�ODQJXDJH��7KLV�PHDQV�WKDW�D�
ILHOG�RI�NQRZOHGJH��VHW�XS�RQ�D�FHUWDLQ�ILHOG��VHUYHV�DV�D�EDVLV�IRU�DQRWKHU�ILHOG�

.H\ZRUGV��DUHDV�ILHOGV�RI�NQRZOHGJH��WHUPLQRORJ\��FRQFHSWXDO�V\VWHP��WHFKQLFDO�WHUPLQRORJ\
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=KYLOOLPL�L�IXVKDYH�Ws�GLMHV�GKH�L�WHUPLQRORJMLVs�WHNQLNH�
+LVWRULD�H�VKIDTMHV�GKH�H�]KYLOOLPLW�Ws�NsW\UH�IXVKDYH�Ws�GLMHV�Qs�6KTLSsUL�KHGK�GULWs�PEL�PDUUsGKsQLHW�
Qs� Ws� FLODW� DWR� NDQs� K\Us�PH� IDNWRUsW� VKRTsURUs� VL� HGKH� WUHJRQ� VH� FLODW� OORMH� IDNWRUsVK� NDQs� THQs�
PEL]RWsUXHV�Qs�VKIDTMHQ�H�]KYLOOLPLQ�H�W\UH��.sVKWX��S�VK���Qs�IXQG�Ws�VKHNXOOLW�Ws����Ws�VKIDTMHQ�H�QMs�
YDUJ� IXVKDVK� GLMH� H� NXVKWs]XDQ� IDNWRUsW� SROLWLNs�� NXOWXURUs� H� JMXKsVRUs�� Ws� FLODW� OLGKHVKLQ�
SD]JMLGKVKPsULVKW�PH�SsUSMHNMHW�H�SRSXOOLW�WRQs�SsU�]JMLPLQ�H�QGsUJMHJMHV�NRPEsWDUH�SsUPHV�QJULWMHV�
Vs�QLYHOLW�NXOWXURU�H�DUVLPRU�Ws�SRSXOOLW��'LVD�VKNHQFD��QsSsUPMHW�IXVKDYH�VSHFLDOH�ED]s�Ws�VDM��GR�Ws�
LVKWH�QMs�QJD�DWD�IDNWRUs�Ts GR�WD�UHDOL]RQWH�NsWs�TsOOLP��)DNWRUs�Ws�WMHUs�LVKLQ�GKH�QJULWMD�H�VKNROODYH�
GKH�SsUJDWLWMD�H�WHNVWHYH�PsVLPRUH�SsUNDWsVH��Qs�Ws�FLODW�JMXKD�H�VKNUXDU�LVKWH�IRUPD�H�UHDOL]LPLW�Ws�
W\UH��1s� WR� JMHWsQ�PLVKsULPLQ� H� W\UH� IXVKDW� H� SDUD� ED]s� Ws� GLMHV� VL�PDWHPDWLND�� JMXKsVLD�� JMHRJUDILD��
DVWURQRPLD� Ws�FLODW�oXDQ�Qs�NULMLPLQ�H�WHUPLQRORJMLYH�SsUNDWsVH�QJD�ULOLQGsVLW�WDQs�Ws�PsGKHQM�VL��6��
)UDVKsUL���1��)UDVKsUL��.��.ULVWRIRULGKL��H�Ps�YRQs�Ws�QGMHNXU�QJD�$��;KXYDQL���(��dDEHM�HWM��3UD��
VLVWHPHW�NRQFHSWRUH�Ws�IXVKDYH�Ws�GLMHV�Qs�ILOOHVDW�H�W\UH�X�QJULWsQ�PEL�ED]sQ�H�NRQFHSWHYH��Ws�NULMXDUD�
GUHMWSsUGUHMW�SRVDosULVKW�SsU�NsWR�IXVKD��1s�IXVKDW�H�PsWHMVKPH�VKIDTHQ�H�]KYLOORKHQ�IXVKD�Ws�WMHUD��
QMs�SMHVs�PEL�ED]sQ�H�IXVKDYH�HN]LVWXHVH�QJD�GLIHUHQFLPL�L�W\UH�VL�QJD�PDWHPDWLND��DOJMHEUD�JMHRPHWULD�
VWHUHRPHWULD� QJD�IL]LND��PHNDQLND�HOHNWULFLWHWL�RSWLND� QMs�SMHVs�WMHWsU�PEL�ED]sQ�H�IXVKDYH�Ws�YHSULPWDULVs�
SUDNWLNH�QMHUs]RUH�VL��DJURQRPLD��YHWHULQDULD��S\OOWDULD HWM�
)XVKDYH� ED]s� Ws� GLMHV� PH� VLVWHPHW� NRQFHSWRUH� Ws� W\UH� X� SsUJMLJMHVKLQ� WHUPLQRORJMLWs� SsUNDWsVH� Qs�
IRUPsQ�H�VLVWHPHYH�Ws�WKMHVKWD��SRU�PH�DIWsVL�SRWHQFLDOH�SsU�W·X�]KYLOOXDU�Ps�WHM�QsQ�QGLNLP�H�JMLWKs�
IDNWRUsYH�MDVKWsJMXKsVRUs�H�EUHQGDJMXKsVRUs��oND�oRL�Qs�]JMHULPLQ�H�ED]DYH�Ws�NsW\UH�IXVKDYH�GKH�Ws�
WHUPLQRORJMLYH�SsUNDWsVH��VL�HGKH�Qs�VKIDTMHQ�H�]KYLOOLPLQ�H�IXVKDYH�GKH�Ws�WHUPLQRORJMLYH�Ws�W\UH�
)D]DW�Qs�Ws�FLODW�NDQs�NDOXDU�IDNWRUsW�H�QGU\VKsP�MDVKWsJMXKsVRUH�H�EUHQGDJMXKsVRUH�NDQs�UDYLMs]XDU�
HGKH�ID]DW�QsSsU�Ws�FLODW�GR�Ws�NDORQWH�]KYLOOLPL�L�NsW\UH�IXVKDYH�GKH�L WHUPLQRORJMLYH�SsUNDWsVH��3sUVD�
X�SsUNHW�IDNWRUsYH�NXOWXURUs��DWD�X�PLVKsUXDQ�Qs�WUH�ID]DW�WKHPHORUH�Ws�]KYLOOLPLW�Ws�VLVWHPLW�DUVLPRU�
Qs�YHQGLQ� WRQs��Qs� ID]sQ�H�XOsW�� Qs� ID]sQ� H�PHVPH�GKH�Qs� ID]sQ� H� ODUWs��.sWD� IDNWRUs�NXVKWs]XDQ�
ID]DW�GKH�QLYHOLQ�H�DUULWXU�Qs�NsWR�ID]D�Ws�IRUPLPLW�Ws�IXVKDYH�Ws�GLMHV�GKH�WHUPLQRORJMLYH�SsUNDWsVH�Ws�
W\UH��.sVKWX��NsWR�IXVKD�GKH�WHUPLQRORJMLWs�SsUNDWsVH�Ws�W\UH�NDOXDQ�QsSsU�NsWR�ID]D�NU\HVRUH�GHUL�VD�
DUULWsQ�Qs�JMHQGMHQ�H�QLYHOLQ�H�VRWsP�Ws�]KYLOOLPLW�Ps�Ws�ODUWs�
)D]D�H�QLYHOLW�Ws�XOsW� Ts�SsUIVKLQWH�SDN�D�VKXPs�IXQGLQ�H�VKHN��;9,,,�GHUL�Qs�VKSDOOMHQ�H�SDYDUsVLVs�Vs�
YHQGLW� �YLWL� ������� OLGKHW� PH� VKIDTMHQ� GKH� ]KYLOOLPLQ� H� IXVKDYH� ED]s� Ws� GLMHV� PH� WHUPLQRORJMLWs�
SsUNDWsVH�� JMs� Ts� X� NXVKWs]XD� QJD� SsUKDSMD� Qs� SMHVsQ�Ps� Ws� PDGKH� Qs� YHQGLQ� WRQs� Ws� VKNROODYH�
VKTLSH�Ws�FLNOLW�Ws�XOsW�H�Ps�YRQs�GHUL�Qs�DWs�VKWDWsYMHoDU��1s�WR�X�IXWsQ�OsQGsW�PsVLPRUH�Ts�OLGKHVKLQ�
PH�IXVKDW�ED]s�Ws�GLMHV�VL��DULWPHWLND���JMHRPHWULD��JMXKD��DOJMHEUD�� IL]LND��3sU�NsWR� OsQGs�VLJXULVKW� LVKLQ�
SsUJDWLWXU�HGKH�WHNVWHW�PsVLPRUH� SsUNDWsVH��Qs�Ws�FLOsW�SsU�KHUs�Ws�SDUs�NUDKDV�OHNVLNXW�Ws�]DNRQVKsP��
WDNRKHVKLQ� HGKH� IMDOsW� H�SDUD� VSHFLDOH�� WHUPDW�� Ws� FLOsW� SsUEsQLQ�ED]sQ� H� LQIRUPDFLRQLW� VKNHQFRU� Ws�
IXVKDYH�SsUNDWsVH�Ws�GLMHV��0HULWD�H�DW\UH�Ts�L�NULMXDQ�NsWR�IMDOs�VSHFLDOH��WHUPDW��TH�VKXPs�H�PDGKH��
VHSVH�� Qs� UDGKs� Ws� SDUs�� DWD� L� NULMXDQ� SD� SDVXU� QMs� ED]s� WUDVKsJLPRUH� QJD� H� NDOXDUD�� 0HJMLWKDWs�
NULMXHVLW�H�W\UH�X�PEsVKWHWsQ�Qs�EDJD]KLQ�GLMRU�Ws� W\UH��PEL�VLVWHPHW�NRQFHSWRUH�Ws�SsUYHWsVXDUD�Qs�
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VKNROODW� NU\HVRUH� MDVKWs� YHQGLW� SsUPHV� JMXKsYH� Ws� KXDMD� Ts� ]RWsURQLQ�� GXNH� VKIU\Ws]XDU� Ws� JMLWKD�
DIWsVLWs�SRWHQFLDOH�Ws�VKTLSHV�SsU�Ws�NULMXDU�QMsVLWs�SsUNDWsVH�OHNVLNRUH�Ts�X�SsUJMLJMHVKLQ�NRQFHSWHYH�
SsUNDWsVH�VL�HGKH�GXNH�VKIU\Ws]XDU�HGKH�EUXPLQ�SsUNDWsV�Ws�VKTLSHV�SsU�W·L�QJULWXU�IMDOsW�H�]DNRQVKPH�
Ws�VDM�Qs�QLYHOLQ�H�IMDOsYH�VSHFLDOH��Ws�WHUPDYH��1Ms�SMHVs�H�NsWLM�OHNVLNX�VSHFLDO��Ws�QGsUWXDU�PEL�NsWR�
G\� ED]D�� PH� NULMLPH� Ws� UHMD� GKH� PEL� EUXPLQ� HN]LVWXHV� Ws� JMXKsV�� TsQGURQ� Qs� WKHPHOHW� H�
WHUPLQRORJMLYH�Ws�IXVKDYH�NU\HVRUH�Ws�GLMHV�GKH�Ws�WHUPLQRORJMLYH�WHNQLNH�HGKH�VRW�VL��QXPsU��PEOHGKMH��
SMHVsWLP �DULW����NsQG�� WUHNsQGsVK��EULQMs�� UUHWK�� UUH]H �JMHRP����HPsU��PELHPsU�� IROMH �JMXK���� VKNURQMs�� UUsQMs��
IXTL �DOJM����IRUFs��PDGKsVL �IL]���HWM�
)D]D�H�QLYHOLW�Ws�PHVsP SsUIVKLQ�NU\HVLVKW�IXVKDW�H�GLMHV�PH�WHUPLQRORJMLWs�SsUNDWsVH��Ws�FLODW�X�]KYLOOXDQ�
Qs�VXD]sQ�H�NULMLPLW� Ws�DUVLPLW� Ws�PHVsP��.MR�ID]s�VKsQRQ�G\�GXNXUL�NU\HVRUH��Vs�SDUL��]JMHULPLQ�H�
QMsVLYH�SsUEsUsVH�NRQFHSWRUH�Ws�IXVKDYH�ED]s��oND�oRL�Qs�]JMHULPLQ�Qs�VDVL�H�FLOsVL�Ws�QMsVLYH�OHNVLNRUH�
�Ws� WHUPDYH��GKH� Vs�G\WL� NULMLPLQ� H�QMs�YDUJ� IXVKDVK� Ws� UHMD�GLMH�PEL� ED]D� Ws�QGU\VKPH��.sVKWX��X�
]JMHUXD�GKH�X�SDVXUXD�PH�QMsVL� Ws� UHMD� IRQGL� OHNVLNRU� VSHFLDO� L� IXVKDYH�ED]s� VL� DULWPHWLNs�� JMHRPHWUL��
JMXKsVL� NXUVH�QJD�DQD� WMHWsU�X�NULMXDQ�QMs�YDUJ� IXVKDVK� Ws� WMHUD�ED]s� VL�NLPLD�� SVLNRORJMLD�� SHGDJRJMLD��
HNRQRPLD��WUHJWLD��H�GUHMWD��DQDWRPLD��IL]LRORJMLD� .ULMLPL�L�NsW\UH�IXVKDYH�X�NXVKWs]XD�QJD�NXVKWHW�H�UHMD�
SROLWLNH��HNRQRPLNH��NXOWXURUH�Qs�YHQG�VL�HGKH�QJD�QHYRMD�H�IXWMHV�Vs�W\UH�Qs�VKNROOs�VL�GLVLSOLQD�Ws�
YHoDQWD�PsVLPRUH� SsU� SsUJDWLWMHQ� H� VSHFLDOLVWsYH� Ws� QLYHOLW� Ws� XOsW� H� Ws�PHVsP� Qs� GHJsW� H� DUVLPLW��
HNRQRPLVs�� PMHNsVLVs�� EXMTsVLVs� �VL� PsVXHV�� HNRQRPLVWs�� QGLKPsV� PMHNs�� DJURQRPs� Ws� PHVsP��
YHWHULQHUs��PHNDQLNs�� QGsUWXHV�� HOHNWURWHNQLNs� HWM���4s�Qs� NsWs� ID]s�PXQG� Ws� YHoRKHQ�G\� JUXSH� Ws�
PsGKD�IXVKDVK�Ws�GLMHV�Ts�OLGKHQ�PH�IXVKDW�H�GLMHV��IXVKDW�Ts�L�SsUNDVLQ�WHRULVs�GKH�IXVKDW�Ts�NDQs�Ws�
EsMQs�PH�YHSULPWDULQs�SUDNWLNH� �WHNQLNsQ�� WHNQRORJMLQs���6L�QMsUD��DVKWX�HGKH� WMHWUD� IXVKs� ILOOXDQ� Ws�
GLIHUHQFRKHQ�Ps�YRQs�Qs� IXVKD� Ws� WMHUD��Qs� Ws�FLODW� VL�DQD� WHRULNH� �WHRULD���DVKWX�HGKH�DQD�SUDNWLNH�
SOHNVHQ�PH�QMsUD�WMHWUsQ��VLo�sVKWs�S�VK��VKNHQFD�GKH�WHNQLND��WHNQRORJMLD��Qs�IXVKDW�H�NLPLVs��EXMTsVLD�
PH�IXVKDW�H�DJURQRPLVs��YHWHULQDULVs�HWM�
)D]D�H�QLYHOLW�Ws�ODUWs� Qs�UUDIVKLQ�H�VKNHQFsV�GKH�Ws�WHNQLNsV��WHNQRORJMLVs��L�SsUNHW�SHULXGKsV�SDV�YLWHYH�
·���Ws� Ws� VKHNXOOLW� Ws� NDOXDU�� $MR� NXVKWs]RKHW� QJD� QLYHOHW� H� ]KYLOOLPLW� PRGHUQ� Ws� VKRTsULVs�� 1Ms�
QGLNLP� Ws�PDGK�XVKWURMQs�Qs�PsQ\Us� Ws� YHoDQWs� IDNWRUsW� HNRQRPLNs� �IXWMD� H� WHNQRORJMLYH� Ws� UHMD���
NXOWXURUs��DUVLPL�L� ODUWs��NRQWDNWHW�PH�ERWsQ�SsUPHV�OLWHUDWXUs��Vs�KXDM���NXUVH�VRW��KDSMD�PH�ERWsQ��
HNRQRPLD�H�WUHJXW�Ws�OLUs�HWM�

%D]DW�NRQFHSWRUH�Ws�IXVKDYH�WHNQLNH�Ws�GLMHV�VL�VLVWHPH
+LVWRULD�H�]KYLOOLPLW�Ws�WHUPLQRORJMLVs�VL�OHNVLN�WsUsVRU�Qs�oGR�JMXKs��Ws�KHUVKPH�D�Ws�PsYRQVKPH��Qs�
QLYHOLQ� H� JMXKsV� Vs� VKNUXDU� WUHJRQ� VH� JMHQGMD� H� DUULUs� H� VDM�� Qs� QMs� SUHUMH� Ws� FDNWXDU� NRKRUH� sVKWs�
NXVKWs]XDU�QJD�]KYLOOLPL�L�VLVWHPHYH�NRQFHSWRUH�Ws�IXVKDYH�SsUNDWsVH�Ws�GLMHV��Ws�FLODW�SsUEsMQs�HGKH�
SDUDNXVKWLQ� Ps� THQsVRU� Ws� oGR� WHUPLQRORJMLH� VL� OHNVLN� VSHFLDO� Qs� NUDKDVLP� PH� OHNVLNXQ� H�
SsUJMLWKVKsP��.\�NRQFHSWLP�]EXORQ�HGKH�ED]sQ�UHDOH�Ws�oGR�WHUPLQRORJMLH�Qs�UUDIVKLQ�H�SsUPEDMWMHV��
oND�EsQ�Ws�PXQGVKPH�Ws�KLGKHW�GULWs�PEL�UUXJsQ�H�OLQGMHV��Ws�]KYLOOLPLW�GKH�Ws�IRUPsVLPLW�Ws�VDM�Qs�
oGR�JMXKs��.MR�VKSMHJRQ�HGKH�EDVKNsOLGKMHQ�H�EUHQGVKPH�GKH�PDUUsGKsQLHW�H�QJXVKWD�Ws�VLVWHPHYH�
NRQFHSWRUH�Ws�IXVKDYH�SsUNDWsVH�Ws�GLMHV�PH�VLVWHPHW�H�QMsVLYH�JMXKsVRUH��Ws�WHUPDYH��Ws�NsWLM�OHNVLNX�
VSHFLDO�� Ws� FLODW� VKsUEHMQs� SsU� UXDMWMHQ� �� WHMoLPLQ� H� LQIRUPDFLRQLW� MDVKWsJMXKsVRU� Qs� SURFHVLQ� H�
NRPXQLNLPLW�QGsUPMHW�QMHUs]YH�VLGRPRV�Qs�JMXKsQ�H�VSHFLDOL]XDU�
+LVWRULD�H�OLQGMHV�GKH�H�]KYLOOLPLW�Ws�VLVWHPHYH�NRQFHSWRUH�Ws�IXVKDYH�Ws�QGU\VKPH�Ws�GLMHV�Qs�IRUPDW�
HPSLULNH�Qs�ILOOHVDW�H� W\UH�GKH��Ps�YRQs�� VKNHQFRUH� � Ws�PLUsILOOWD�� WUHJRQ�VH�VHFLOL� VLVWHP�NRQFHSWRU�
RVH��Ps�VDNWs��QMs�SMHVs�RVH�ED]D�H�WLM�sVKWs�QGsUWXDU�PEL�QMs�RVH�GLVD�ED]D�RVH�Qs�NRPELQLP�PH�QMsUD�
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WMHWUsQ��Ws�SUDQLVKPH�HGKH�VRW�Qs�PDVD�Ws�FDNWXDUD�Qs�oGR�VLVWHP�NRQFHSWRU�GKH�Ts�SDVT\URKHQ�VL�Ws�
WLOOD� Qs� VLVWHPLQ� SsUNDWsV� WHUPLQRORJMLN� VL� OHNVLN� VSHFLDO�� oND� YLKHW� UH� Qs� PsQ\Us� Ws� WKHNVXDU� Qs�
WHUPLQRORJMLWs�WHNQLNH�Ws�VKTLSHV�
���6LVWHP�NRQFHSWRU��PLNURVLVWHP�NRQFHSWRU��L�QGsUWXDU�PEL�ED]sQ�H�QMs VLVWHPL��PLNURVLVWHPL��HPSLULN�
Ws�QMs�IXVKH�Ws�YHSULPWDULVs�SUDNWLNH�QMHUs]RUH�
��� 6LVWHP� NRQFHSWRU� �PLNURVLVWHP� NRQFHSWRU�� L� QGsUWXDU� PEL� ED]sQ� H� ]KYLOOLPLW� Qs� YHWYHWH� Ws� YHWs�
VLVWHPLW�Ws�IXVKsV�SsUNDWsVH�
���6LVWHP��PLNURVLVWHP��L�QGsUWXDU�PEL�ED]sQ�H�PLNURVLVWHPHYH�Ws�IXVKDYH�WKHPHORUH�
���6LVWHP�NRQFHSWRU� �PLNURVLVWHP�NRQFHSWRU�� L� IRUPXDU�QJD�GLIHUHQFLPL� L� IXVKDYH Ws�GLMHV�� VL�QMs�QJD�
GHJsW�H�NsWLM�GLIHUHQFLPL�
���6LVWHP�NRQFHSWRU��PLNURVLVWHP�NRQFHSWRU��L�NULMXDU�PEL�ED]sQ�H�NU\Ts]LPLW Ws�VLVWHPHYH�NRQFHSWRUH�
Ws�IXVKDYH�Ws�GLMHV�
���6LVWHP�NRQFHSWRU��PLNURVLVWHP�NRQFHSWRU��L�NULMXDU�EUHQGD�IXVKsV�VL�]JMHULP�L�QMs�NRQFHSWL �REMHNWL��
EUHQGD�VLVWHPLW�
��� 6LVWHPL� NRQFHSWRU� �PLNURVLVWHPL� NRQFHSWRU� L� QMs� IXVKH� Ws� GLMHV�� L� QGsUWXDU� PEL� ED]sQ� H� QMs� VLVWHPL�
�PLNURVLVWHPL�� NRQFHSWRU� HPSLULN� Ws�QMs� IXVKH� Ws� YHSULPWDULVs� SUDNWLNH�QMHUs]RUH ND� Ws�EsMs�NU\HVLVKW�PH�QMs�
IXVKs�Ws�]EDWXDU�Ws�GLMHV��NX�WHRULD�GKH�SUDNWLND��VKNHQFD�GKH�WHNQLND��NRPELQRKHQ�QMsUD�PH�WMHWUsQ��SRU�
JMLWKVHVL� VL� ED]s� VKsUEHQ�SUDNWLND� �WHNQLND���.sWX�PXQG� Ws� SsUPHQGLP� VL� IXVKD�Ps� Ws� VSLNDWXUD� Ws�
GLMHV�Qs�UUDIVKLQ�Ps�Ws�JMHUs�VL�GLVD�IXVKD�Ws�EXMTsVLVs� VL��DJURQRPLQs��YHWHULQDULQs��S\OOWDULQs�QGsUWLPLQ PH�
NRQFHSWH�Ws�QGU\VKPH�Ts�OLGKHQ�PH�YHWs�QGsUWLPLQ��Ws�VKSUHKXU�QJD�QMs�VLVWHP�WHUPDVK�SsUNDWsV��JXU��
WMHJXOO��OODo��JsOTHUH��SUDJ��WDYDQ��G\VKHPH��oDWL��KLGUDXOLNsQ��KLGURWHNQLNsQ� 3R�NsWX�PXQG�Ws�IXWHQ�IXVKD�Ws�
QGU\VKPH�Ts�OLGKHQ�PH�PHNDQLNsQ� �WHNQLNsQ�VL�YHSULPWDUL�Ws�WKMHVKWs�GLMH�PH�IXVKsQ�H�]DQDWHYH��Ws�
VKsQXDU�QJD�WHUPDW� UURWs��VKWUDW��ERVKW��JMXHWLQs��KDUN��VKLJMHWs��NRUGKs��HWM��
1JULWMD�H�QMs�VLVWHPL�NRQFHSWRU��VKNHQFRU��PEL�VLVWHPLQ�NRQFHSWRU�HPSLULN�sVKWs�NXVKWs]XDU�NU\HVLVKW�
PH� NDOLPLQ� H� REMHNWHYH� �NRQFHSWHYH�� QJD� QMsUL� VLVWHP� WHN� WMHWUL�� VL� S�VK�� Qs� IXVKsQ� H� DJURQRPLVs�
NRQFHSWHW�´ELPsµ��PH�SMHVsW�H�W\UH��YHSULPHW�PH�WR��JMLWKs�NRQFHSWHW�Ts�OLGKHQ�PH�NRQFHSWLQ�´WRNsµ��
Ws� FLODW� LQWHJURKHQ�Qs� IXVKDW� WHNQLNH�� OLGKXU�PH� YHSULPHW� H� YHJODYH��PH�SURFHVHW� VL�� OsULP��PEMHOOMH��
NRUUMH��VKLUMH HWM�
3R�NsVKWX�Qs�YHWHULQDUL�NRQFHSWHW�H� OLGKXUD�PH�NRQFHSWLQ�´NDIVKsµ� Qs�QGsUWLP�NRQFHSWHW�H� OLGKXUD�
PH�NRQFHSWLQ�´QGsUWLPµ�HWM��1Ms�SMHVs�NRQFHSWHVK�NDQs�NDOXDU�QJD�QMsUL�VLVWHP�WHN�WMHWUL�SD�QGU\VKLP�
Ws�ED]sV�NRQFHSWRUH�� VL�S�VK�� OORMH�ELPsVK� VL�´JUXUsµ�� ´PLVsUµ�� ´ELPsµ�� ´WRNsµ�´NRUHµ�HWM��'LVD� Ws� WMHUD
NDQs�QGU\VKXDU�ED]sQ�NRQFHSWRUH�GKH�QGU\VKXDU�IRUPsQ�H�VKSUHKMHV��NXUVH�Ws�WMHUD�NDQs�QGU\VKXDU�
ED]sQ�NRQFHSWRUH�GKH�HPsUWLPLQ�VL�Qs�VKTLS��SDUPHQGs� SOXJ��OsULP SOXJLP���OsURM�SOXJRM���PRNsUU�
JXU�PXOOLUL� IDEULNs�EORMH��´JXU�PXOOLULµ ´FLOLQGsU�EORMHµ��´PXOOLµ ´IDEULNs�EORMHµ �PHN���HWM�
���6LVWHPL�NRQFHSWRU�L�NULMXDU�PEL�ED]sQ�H�]KYLOOLPLW�Qs�YHWYHWH Ws�WLM�L�SsUNHW�NU\HVLVKW�QMs�IXVKH�GLMH��H�
Ts�IRUPRKHW�VL�H� UH�PH�VLVWHPLQ�NRQFHSWRU� Ws�YHW� 0HJMLWKDWs�N\�VLVWHP�PEsVKWHWHW�PEL�QMRKMHQ�HPSLULNH Ws�
UHDOLWHWLW�GKH�PEL�SsUYRMsQ�H�YHSULPWDULVs�SUDNWLNH��SRU�GXNH�NULMXDU�NRQFHSWH�Ws�UHMD�DEVWUDNWH�PEL�ED]sQ�
H� LQGXNVLRQHYH GKH�GHGXNVLRQHYH� ORJMLNH�� ILOOLPLVKW�Qs� IRUPsQ�H�PLNURVLVWHPHYH� Ws�YHoDQWD�� VLo� MDQs�
NRQFHSWHW�SsU�QXPUDW��YHSULPHW�PH�WR��GXNXUL�Ws�YsUHMWXUD�EUHQGD�W\UH��SsU�ILJXUDW�JMHRPHWULNH��SsU�
]sYHQGsVLPHW� H� QXPUDYH� PH� VKNURQMDW�� SsU� HOHPHQWHW� SsUEsUsVH� Ws� JMXKsV�� SsU� SURFHVHW� H� Ws�
PHQGXDULW�� SsU� GXNXULWs� H� QDW\UsV� HWM��� Ws� FLODW� NDQs� VKsUE\HU� VL� ED]s� WHNQLNH�VKNHQFRUH� SsU� IXVKDW�
WHNQLNH��.sVKWX�OLQGsQ�VLVWHPHW�NRQFHSWRUH��Ws�FLODW�VL�EDVKNsVL�Ps�YHWH�NULMXDQ�IXVKD�Ws�WLOOD��GHJs�Ws�
VKNHQFsV��VL�ILOR]RILD��PDWHPDWLND��JMHRPHWULD��IL]LND��JMXKsVLD�HWM��6L�YHoRUL�H�VLVWHPHYH�NRQFHSWRUH�
Ws�NsW\UH�IXVKDYH�sVKWs�VH�DWR�X�EDUWsQ�QsSsUPMHW�WHUPLQRORJMLYH�SsUNDWsVH�QJD�QMsUL�DUHDO�JMXKsVRU�Qs�
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WMHWULQ��GXNH�X�SORWsVXDU�GKH�X�SDVXUXDU�Ps�WHM��1s�JMXKsQ�VKTLSH�DWR� L�SsUNDVLQ�VKHN��������Ws��Ts�
ILOORMQs�PH�SHULXGKsQ�H�5LOLQGMH�.RPEsWDUH��3sUYHo�NsVDM��Qs�ID]DW�Ps�Ws�ODUWD�Ws�]KYLOOLPLW�Ws�W\UH��VL�
NRQFHSWH�NU\HVLVKW�DEVWUDNWH��X�KXD]XDQ�IXVKD�Ws�WMHUD��GXNH�X�YsQs�QMs�SMHVs�H�NRQFHSWHYH�Ws�W\UH��Qs�
WKHPHO� Ws� NsW\UH� IXVKDYH�� GXNH� VKsUE\HU� VL� ED]s� WHRULNH� HGKH� SsU� IXVKDW� H� ]EDWXDUD�� VL� S�VK��
PDWHPDWLND�� JMHRPHWULD�� IL]LND� SsU� IXVKDW� H� ]EDWXDUD� �PHNDQLNs�� QGsUWLP�� HOHNWULFLWHW��� 1JD� DQD�
WMHWsU��QJD�GLIHUHQFLPL�L� W\UH� L�PsWHMVKsP�OLQGsQ�QMs�YDUJ�QsQIXVKDVK��GXNH�NULMXDU�IXVKD�Ws� � UHMD�VL�
VWHUHRPHWULD��WULJRQRPHWULD�QJD�JMHRPHWULD���NX�ED]sQ�H�W\UH�H�SsUEsQLQ�NRQFHSWHW�ED]s�Ws�VKSUHKXUD�QJD�
WHUPDW�QXPsU��NsQG��UUHWK��YLMs��SLNs HWM�
���6LVWHPL�NRQFHSWRU�Ts�ND�ED]sQ�H�YHW��SRU�KXD]RQ�HGKH�QMs�YDUJ�NRQFHSWHVK�QJD� IXVKD� Ws� WMHUD� Ws�
GLMHV�� NU\HVLVKW� QJD� IXVKD� Ws� UHMD Ws� GLMHV�� VL�� S�VK��� LQIRUPDWLNsV�� Ts� PHUU� WHUPD� QJD� PDWHPDWLND��
ORJMLND��HOHNWULFLWHWL��JMXKsVLD�HWM�
��� 6LVWHPL� NRQFHSWRU�� Ts� IRUPRKHW� QJD� GLIHUHQFLPL� L� QMs� IXVKH Ws� FDNWXDU�� H� FLOD� PH� ]KYLOOLPLQ� H�
PsWHMVKsP�Ws�VDM�� L�]JMHURQ�Vs�WHSsUPL�NXILMWs�H�VDM��.MR�IXVKs�GLMH��H�FLOD�UH]XOWRQ�QJD�]KYLOOLPL�Qs�
JMHUsVL�GKH�Qs�WKHOOsVL�L�QMs�IXVKH�Ws�JMsUs��PsYHWsVRKHW�VL�HQWLWHW��SRU�Ts�ND�OLGKMH�PH�IXVKsQ�H�JMHUs��
QJD�H�FLOD�YMHQ�VL�HGKH�PH�VHFLOsQ�IXVKs�Ws�YHoDQWs��1s�ILOOLP�Ws�NULMLPLW�Ws�YHW�DMR�QXN�sVKWs�SORWsVLVKW�
H� GLIHUHQFXDU� Qs� SMHVs� Ws� YHoDQWD�� SRU�Ps� YRQs��PH� ]KYLOOLPLQ� H�PsWHMVKsP�� GXNH� X� SORWsVXDU� H�
SDVXUXDU�PH�NRQFHSWH�Ws�UHMD��QJULKHW�Qs�QLYHOLQ�H�QMs�IXVKH��.sVKWX��S�VK��QJD�IL]LND NDQs�GDOs�H�MDQs�
]KYLOOXDU�VL�IXVKD�Ps�YHWH�PHNDQLND��HOHNWULFLWHWL��RSWLND� NXUVH��Ps�YRQs��VHFLOD�SUHM�W\UH�ND�HYROXDU�Qs�
IXVKD� Ws� WMHUD� PH� VLVWHPHW� H� YHWD� NRQFHSWRUH� VL� QJD� HOHNWULFLWHWL� MDQs� IRUPXDU�� HOHNWRUPDJQHWL]PL��
HOHNWURWHNQLND��HOHNWURQLND HWM�
���6LVWHPL�NRQFHSWRU��L�QGsUWXDU�PEL�ED]sQ�H�NU\Ts]LPLW�Ws�IXVKDYH�Ws GLMHV��Qs�Ws�FLOsQ�SsUPEDKHQ�SMHVs�
QJD�VLVWHPH�Ws�WMHUD�NRQFHSWRUH��1JD�NRPELQLPL�L�HOHPHQWsYH�SsUEsUsVH�Ws�W\UH�NULMRKHQ�NRQFHSWH�Ws�
UHMD��QMs�SMHVs�Ts�KXD]RKHQ�QJD�IXVKDW�H�WMHUD��.sWX�PXQG�Ws�VMHOOLP�VL�VKHPEXOO�QMs�YDUJ�IXVKDVK�VL��
ELRNLPLD��ELRIL]LND�NLPLD�IL]LNH��ELRWHNQRORJMLD��PHNDWURQLND��JMXKsVLD�NRPSMXWHULNH��UDGLR�NRPXQLNLPL�HWM�
���%UHQGD�QMs�VLVWHPL�NRQFHSWRU�Ws�QMs�IXVKH�GLMH�QMs�NRQFHSW�Ts�SsUIDTsVRQ�QMs�REMHNW�NRPSOHNV�Ws�
IXVKsV�Qs�IMDOs�PXQG�Ws�]JMHURKHW�H�SDVXURKHW�Qs�HOHPHQWHW SsUEsUsVH Ws�WLM�GKH�Qs�PDUUsGKsQLHW�QGsUPMHW�
W\UH� Qs� PDVs� Ws� WLOOs�� VDTs� PXQG� Ws� SsUIDTsVRMs� QMs� IXVKs� Ps� YHWH�� .sVKWX�� S�VK��� QJD� IXVKD� H�
PHNDQLNsV�Vs�]EDWXDU�YHoRKHQ�QMs�YDUJ�VLVWHPHVK�NRQFHSWRUH��VHFLOL�QJD�Ws�FLODW�OLGKHW�SsUNDWsVLVKW�PH�
REMHNWH� Ws� WLOOD� VL� DXWRPRELOL�� PDNLQD� PHWDOSUHUsVH�� PDNLQD� KLGUDXOLNH�� PDNLQD� QGsUWLPL�� PDNLQD� WHNVWLOH�
6HFLOL�QJD�NsWR�REMHNWH�SsUIDTsVRKHW�QJD�QMs�VKXPsVL�NRQFHSWHVK�Ts�Qs�WsUsVLQs�H�W\UH�SsUEsMQs�QMs�
IXVKs�VL�HQWLWHW�Qs�YHWYHWH��
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