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=ERUQLN� WRUHM�]ODVWL� V�SUHJOHGL�YVHVWUDQVNH�GHMDYQRVWL
SULPRUVNLK�XáLWHOMHY��QMLKRYH�XVSRVREOMHQRVWL�LQ�VWURNRY�
QRVWL�� SD� WXGL� V� SRXGDUNRP� NXOWXUQR]JRGRYLQVNHJD� SR�
PHQD�WH�XVWDQRYH�Y�WHGDQMHP�VSHFLILáQHP�SURVWRUX�$YV�
WULMVNHJD� SULPRUMD� R]LURPD� VDPHJD� .RSUD�� WHPHOMQR
YSUDÊDQMH� LQ� GLOHPR�� GRVHGDQMH� YLGHQMH� LQ� RFHQMHYDQMH
QDÊHJD�QDFLRQDOQHJD�ERMD�R]LURPD�QDFLRQDOQLK�DQWDJR�
QL]PRY� QD� SUHORPX� ���� LQ� ���� VWROHWMD�� Y� PDUVLáHP
L]SRVWDYOMD�NULWLáQHMÊL�RFHQL��+NUDWL�V�WHP�SD�RGSLUD�QRYH
PRÌQRVWL�UD]LVNDY��RFHQ�LQ�VSR]QDQM�R�WHM�SUHORPQL�GREL
QDÊH�SROSUHWHNOH�]JRGRYLQH�
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%HRJUDG��(WQRJUDIVNL�LQVWLWXW�6USVNH�DNDGHPLMH�QDXNH�L
XPHWQRVWL������������VWU�

=GL�VH��GD�VR�GUXÌEH�V�NRQFD�����LQ�]�]DáHWND�����VWR�
OHWMD�Y]HOH�]QDPHQLWR�NQMLJR�IUDQFRVNHJD�WHRUHWLND�VSHN�
WDNOD��NL� MH� OHWD������]DWUHVHO� VYHWRYQR�]QDQVWYHQR� MDY�

QRVW�V�NQMLJR�/D�VRFLnWn�GX�VSHFWDFOH�>'UXÊED�VSHNWDNOD@
]HOR�]DUHV��VDM�VR�VH�Y�]DGQMLK�GHVHWOHWMLK�WDNR�UHNRá�GR�
FHOD� SUHREUD]LOH� Y�PRGHO� GUXÌEHQHJD� ÌLYOMHQMD�� Y� NDWH�
UHP� VSHNWDNHO� QL� YHá� OH� VXURJDW� UHDOQRVWL� DOL� SVHYGR�
UHDOQRVW��WRUHM�QMHQD�PDVND�DOL�SRYUÊLQD��SDá�SD�UHDOQRVW
VDPD�NRW� WDND��7R� VSR]QDQMH�QDV� MH�]DVWUDÊXMRáH� SULEOL�
ÌDOR� GHERUGRYVNL� DEVWUDKLUDQL� YL]LML� VRGREQH� NDSLWDOL�
VWLáQH� GUXÌEH� NRW� RPQLSUH]HQWQHJD�� YVHREVHJDMRáHJD
VSHNWDNOD�� 'DQGDQHV� MH� VSHNWDNHO� SRVWDO� WDNR� SRJRVWD
R]QDND�]D�UD]OLáQH�PHGLMVNR�VNRQVWUXLUDQH�GUXÌEHQH�IH�
QRPHQH�� GD� VPR� VH� ÌH� SUHQHKDOL� VSUDÊHYDWL�� NDM� VSHN�
WDNHO�VSORK�MH�

.QMLJD�VUEVNH�DQWURSRORJLQMH�LQ�HWQRORJLQMH�0LURVODYH
/XNLß� .UVWDQRYLß� 6SHNWDNOL� ;;� YHND�� 0X]LND� L� PRÝ
>6SHNWDNOL�����VWROHWMD��*ODVED�LQ�PRß@��L]GDQD�OHWD�����
Y� RNYLUX� (WQRJUDIVNHJD� LQÊWLWXWD� 6UEVNH� DNDGHPLMH� ]QD�
QRVWL� LQ� XPHWQRVWL�� MH� GHOR�� NL� QDV� SRQRYQR� SULYHGH� Y
SROMH�SHUWLQHQWQHJD�UD]XPHYDQMD�VSHNWDNOD��'HOR� MH�DQ�
WURSRORÊND�ÊWXGLMD�]JRGRYLQVNHJD��GUXÌEHQHJD��NXOWXUQH�
JD� LQ� LGHRORÊNHJD� NRQWHNVWD� NRQVWLWXLUDQMD� �JODVEHQHJD�
VSHNWDNOD� QD� GRPDáHP� MXJRVORYDQVNHP� LQ� VUEVNHP� WH�
UHQX�� SUL� áHPHU� QMHQ� LQWHUSUHWDFLMVNL� GRPHW� GRVHÌH� ]D�
YLGOMLYH� WUDQVQDFLRQDOQH� XJRWRYLWYH�� NL� MLK� MH� PRJRáH
SUHYHVWL� Y� SROMH� UHIOHNVLMH� LQ� DQDOL]H� VSHNWDNOD� SRYVRG�
$YWRULFD�Y�SROMH�WHRUHWL]DFLMH�VSHNWDNOD�SULWHJQH�ÊWHYLOQH
UHOHYDQWQH�WHRULMH��RG�NDWHULK�]ODVWL� L]SRVWDYL�*X\MD�'H�
ERUGD� LQ� QMHJRYR� VLWXDFLRQLVWLáQR� LQWHUSUHWDFLMR� GUXÌEH
VSHNWDNOD��'RQD�+DQGHOPDQD� LQ� QMHJRYR� DQWURSRORJLMR
MDYQLK�GRJRGNRY��0LFKHOD� )RXFDXOWD� LQ� QMHJRYR� WHRULMR
REODVWL�� 'RXJODVD� .HOOQHUMD� LQ� QMHJRYR� WHRULMR� PHGLM�
VNHJD�PHJDVSHNWDNOD�� -DFTXHVD�$WWDOLMD� LQ�QMHJRYR�NRQ�
FHSWXDOL]DFLMR� HNRQRPLMH� JODVEH�� -HDQD� 'XYLJQDXGD� LQ
QMHJRYR�UD]XPHYDQMH�VSHNWDNOD�VNR]L�VRFLRORÊNR�SUL]PR
WHDWURORJL]LUDQH� SUHGVWDYH� ÌLYOMHQMD�� -HDQD� %DXGULOODUGD
LQ�QMHJRYR�VRSRVWDYLWHY�VSHNWDNOD�UD]QLP�YLUWXDOQLP�]D�
EDYDP��WUDQVSDUHQWQLP�PHGLMVNLP�ULWXDORP�LQ�GUXÌEL�FH�
UHPRQLDOL]LUDQH�VLPXODFLMH��9LFWRUMD�7XUQHUMD�LQ�QMHJRYR
DQWURSRORJLMR� ULWXDOD�� 5LFKDUGD� 6FKHFKQHUMD� LQ� QMHJRYR
DQWURSRORJLMR� SHUIRUPDQVD�� 0XUUD\D� (GHOPDQD� LQ� QMH�
JRYR�GHNRQVWUXNFLMR�SROLWLáQHJD� VSHNWDNOD�� -HOHQR�'MRU�
GMHYLß� LQ�QMHQR� DQDOL]R� SROLWLáQLK� ULWXDORY� LQ� SUD]QLNRY
WHU�ÊWHYLOQH�GUXJH�WHRUHWVNH�RNYLUH��3UL�WHM�EDUYLWL�SDKOMDáL
UD]QRYUVWQLK�WHRULM��NL�MLK�DYWRULFD�LQYROYLUD�Y�UD]SUDYR�R
WHRUHWVNL� LQ� DQDOLWLáQL� XWHPHOMLWYL� VSHNWDNOD�� GHOR� NRP�
ELQLUD�ÊH�GUXJH�KLVWRULRJUDIVNH��HQFLNORSHGLáQH��DUKLYVNH
LQ�HWQRJUDIVNH� YLUH�� RG� XSRUDEH� IRWRJUDIVNH� ED]H�� WLVND�
QLK��DYGLR�YL]XDOQLK�LQ�HOHNWURQVNLK�PHGLMHY��ILOPRY��LQ�
WHUQHWQLK�SRUWDORY��SRJOREOMHQLK� LQWHUYMXMHY� LQ� WHUHQVNLK
XVWQLK� QDUDFLM� GR� SULWHJQLWYH� DGPLQLVWUDWLYQLK� R]LURPD
ELURNUDWVNLK� UHJXODWLYQLK� GLVNXU]RY� Y� PRQRJUDIVNR� UD]�
SUDYR�� NDWHUH� ND]DOR� VH�áOHQL� Y� WUL� WHPDWVNH� VNORSH�� QD�
VORYOMHQH� �7HRULMD� VSHNWDNOD��� �=JRGRYLQVNL� PDUNHUML
VSHNWDNOD��LQ��6SHNWDNOL�VRFLDOL]PD��JODVED�LQ�PRá��

9� SUYHP� WHPDWVNHP� VNORSX� DYWRULFD� REUDYQDYD
SUREOHPH� HWLPRORÊNH� LQ� PRUIRORÊNH� RSUHGHOLWYH� VSHN�
WDNOD� WHU� QMHJRYR� DNDGHPVNR� VNRQVWUXLUDQRVW� VNR]L� WUL
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DVSHNWH�PDQLIHVWDFLMH� GUXÌEH�� VNR]L� ELURNUDWVNR� GUXÌER
�ELURNUDWVNL�GL]DMQ�R]LURPD�DGPLQLVWUDWLYQD�QDUDYD�VSHN�
WDNOD� NRW� DNDGHPVNR� QH� GRYROM� UHIOHNWLUDQR� REPRáMH��
GUXÌER�PHGLMHY��PHGLML�LQ�LQIRUPDFLMVNR�NRPXQLNDFLMVND
NXOWXUD�NRW�SRVSHÊHYDOFD�VSHNWDNHOVNH�IXQNFLMH�GUXÌEH��Y
NDWHUL� MH� VSHNWDNHO� EODJR� PQRÌLáQH� NRQVXPSFLMH�� LQ
GUXÌER�PQRÌLFH� �PQRÌLáQRVW� NRW� UHSUH]HQWDWLYQD� LGHR�
ORÊND�VFHQHULMD��NL� OHJLWLPLUD�VSHNWDNHOVNR� IRUPR�GRJRG�
NRY��� 9� GUXJHP� GHOX� WHJD� VNORSD� DYWRULFD� SRGD� DQWUR�
SRORÊNR� NRQFHSWXDOL]DFLMR� VSHNWDNOD�� SUL� áHPHU� SRQXGL
SUHJOHG� WHPHOMQLK� SRMPRY�� QMLKRYLK� RSUHGHOLWHY� LQ� UD]�
PHMLWHY� Y� UHODFLML� GR� ULWXDOD�� SUD]QLND�� GRJRGND�� NDUQH�
YDOD�LQ�IHVWLYDOD��Y�WUHWMHP�GHOX�SD�VSHFLILFLUD�VHPDQWLNR
JODVEHQHJD� VSHNWDNOD��NL� ML� VOXÌL�NRW�RGVNRáQD�GHVND�]D
QMHQR�NRQNUHWQR�ÊWXGLMR�SULPHUD�Y�]DGQMHP�GHOX�NQMLJH�

$YWRULáLQR� XYRGQR� PRUIRORÊNR� EUDQMH� VSHNWDNOD� MR
SULSHOMH� GR� XYLGD� Y� L]UD]LWR� IOXLGQR� VNRQVWUXLUDQ� ]QDáDM
WHJD�IHQRPHQD��3UDYL��GD�VH�V�SRMPRP�VSHNWDNHO�SRJRVWR
PLVOL�QD� L]SRVWDYLWHY��VOLNH��]YRND�� VYHWOREH��YHOLáLQH� LQ
GLQDPLNH�� �VWU�� ����� NDU� GHORPD� XVWUH]D� OHNVLNRJUDIVNL
GHILQLFLML� L]UD]D��NL� L]YLUD� L]� ODWLQVNHJD� VSHFWDFXOXP� �VWU�
��������NDU�SRPHQL�SRJOHG��SUL]RU��SUHGVWDYD��GRJRGHN�
NL�]DUDGL�VYRMH�QHQDYDGQRVWL��]DQLPLYRVWL��VOLNRYLWRVWL�DOL
SRPSR]QRVWL� Y]EXMD� PQRÌLáQR� SR]RUQRVW�� 7RGD� áH� WR
JURER�OHNVLNRJUDIVNR�GHILQLFLMR�QHNROLNR�REORÌLPR�]�EROM
SUHFL]QLP� DQDOLWLáQLP� DQWURSRORÊNLP� LQ� VRFLRORÊNLP
VORYDUMHP�� NDNRU� WR� VWRUL� DYWRULFD�� SRWHP� VOHGL�� GD� MH
VSHNWDNHO� SUHGYVHP� �YL]XDOQR�VFHQVND� GLQDPLND� Y� RE�
PRáMX� KLSHUWURILUDQLK� VLPERORY�� �VWU�� �����$OL� SRYHGDQR
GUXJDáH��SUL�VSHNWDNOX�JUH�]D�NRPSOHNVHQ�GUXÌEHQL�SRMDY
LQ�VSHFLILáQR�NXOWXUQR�SUDNVR��NL� WHPHOML�QD�YHáSODVWQHP
SUHSOHWX� YL]XDOQLK�� VFHQVNLK� LQ� DYGLWRULMVNLK� UHJLVWURY
XSUL]DUMDQMD� GUXÌEHQH� UHDOQRVWL�� 6OHGHá� WHM� WULVWRSHQMVNL
VNRQVWUXLUDQRVWL�VSHNWDNOD�DYWRULFD�QDGDOMH�SRNDÌH��GD�VH
VSHNWDNOL�SUDYLORPD�NRQFLSLUDMR�Y�WUHK�VHNWRUMLK��LQ�VLFHU�Y
VHNWRUMX�RUJDQL]DFLMH� �NDPRU�DYWRULFD�XYUÊáD�DGPLQLVWUD�
FLMR�� ELURNUDFLMR�� ORJLVWLNR�� SROLWLNR� LQ� HNRQRPLNR� VSHN�
WDNOD���VHNWRUMX�VFHQH��NMHU�QDMGHPR�SURGXNFLMR��JOHGDOLÊ�
NRVW�� HVWHWLNR�� SRHWLNR�� LNRQRJUDILMR� LQ� FHUHPRQLDOL]D�
FLMVNH�HOHPHQWH�VSHNWDNOD�� LQ�VHNWRUMX�REáLQVWYD�R]LURPD
DYGLWRULMD� �NDPRU� VRGLMR� JOHGDQMH�� UHFHSFLMD�� LQWHUSUHWD�
FLMD� LQ� SRWURÊQMD� R]LURPD� NRQ]XPLUDQMH� VSHNWDNOD��� 7R�
YUVWQD� DQDOLWLáQD� UD]ÊLULWHY� UD]XPHYDQMD� VSHNWDNOD� DYWR�
ULFL� QDGDOMH� RPRJRáD�� GD� QD� SRGODJL� *HHUW]RYHJD� GLV�
WLQNWLYQHJD�PRGHOD��Y�NDWHUHP� MH�PRGHO�QHßHVD�UD]ORáHQ
RG�PRGHOD�]D�QHNDM��VWU�������SRNDÌH�QD�QDUDYR�VSHNWDNOD
NRW�R]QDáHQHJD� �UDYHQ�R]QDáHQFD�� LQ�R]QDáXMRáHJD� �UD�
YHQ�R]QDáHYDOFD��PRGHOD��0LURVODYD� /XNLß�.UVWDQRYLß� V
SRPRáMR�WH�GLVWLQNFLMH�QH�RVWDQH�OH�QD�UDYQL�LQWHUSUHWDFLMH
VSHNWDNOD�� NMHU� EL� SRND]DOD�� NDNR� VR� VSHNWDNOL� �RGVHY
GUXÌEHQLK�SURFHVRY�LQ�VSUHPHPE���WRUHM�SRVOHGLFD�GHOR�
YDQMD�GUXÌE��SDá�SD�JUH�NRUDN�GOMH�LQ�SRNDÌH�QD�QMHJRYR
DNWLYQR� IXQNFLMR�Y�GUXÌEL��NMHU� VR� VSHNWDNOL��PRWRUML���NL
GUXÌEHQH�SURFHVH�SRJDQMDMR��MLK�NUHLUDMR�LQ�SRY]URáDMR�

9VD� WD� OHNVLNRJUDIVND�� VHPDQWLáQD�� PRUIRORÊND� LQ
NRQFHSWXDOQD� WHORYDGED�� NL� MR� 0LURVODYD� /XNLß� .UVWD�

QRYLß�VXYHUHQR�L]YDMD�Y�SROMX�XYRGQH�WHRUHWL]DFLMH�VSHN�
WDNOD�� SUHGVWDYOMD� DYWRULáLQ� �HSLVWHPRORÊNL� VSHNWDNHO��
SRWUHEHQ� ]D� YVWRS� Y� SURJUDP� DQWURSRORÊNH� GLVFLSOLQH�
NMHU� MH��NDNRU�SUDYL�DYWRULFD���VSHNWDNOX� WXGL�PHVWR��� WR
MH�QD�UHSUH]HQWDWLYQL�VFHQL�MDYQLK�YVDNGDQMRVWL���VWU������
6SHNWDNHO�VH�GDQHV�VRRáD�V�SRVHEQLPL�NDWHJRULMDPL��WR�
WDOQH�NRPXQLNDFLMH�� �NLEHUQHWVNL�SURVWRU�� VYHWRYQL� VSOHW�
YLUWXDOQD� UHDOQRVW��� VFHQVNH� WHKQRORJLMH�� GLYHU]LILNDFLMH
REáLQVWYD�� KLSHUSURGXNFLMH� XPHWQRVWQLK� ÌDQURY� LQ� GUX�
JR�� 'HMVWYR�� GD� VL� GDQHV� VSHNWDNOD� QH� PRUHPR� SUHG�
VWDYOMDWL� EUH]� WHKQRORJLMH�� LGHRORÊNLK� IRUPDFLM�� HVWHWVNLK
IRUP��GUXÌEHQR�HNRQRPVNLK�RNROLÊáLQ�LQ�WUÌQLK�WUHQGRY�
DYWRULFL� VOXÌL� NRW� GRGDWHQ� L]]LY�� GD� Y� SROMH� UD]SUDYH
SULWHJQH� DQWURSRORJLMR�� 7X� QDMSUHM� L]KDMD� L]� SHUIRUPD�
WLYQHJD�]QDáDMD�VSHNWDNOD��NL�JD�SRGSUH�]�DQWURSRORJLMR
JOHGDOLÊáD� LQ� VSHNWDNOD� :LOOLDPD� 2�� %HHPDQD�� DQWUR�
SRORJLMR�MDYQLK�GRJRGNRY�'RQD�+DQGHOPDQD�WHU�DQDOL]R
NXOWXUQLK� SHUIRUPDQVRY� 9LFWRUMD� 7XUQHUMD� LQ� 5LFKDUGD
6FKHFKQHUMD�� $QWURSRORÊNR� GHMVWYR�� GD� VH� �NXOWXUD� YHV
áDV� L]YDMD�� Y� GUXÌEL� �VWU�� �������� DYWRULFL� VOXÌL� NRW
UHIHUHQFLDOQD� PDWULFD�� QD� NDWHUR� SURMLFLUD� DQWURSRORÊND
VSR]QDQMD�R�ULWXDOLK��SUD]QLNLK�LQ�GRJRGNLK�NRW� WUHK�VR�
URGQLK�PRGHOLK� VSHNWDNOD�� 9� WHP� GHOX� ÊWXGLMD� WDNR� RG�
JRYRUL�QD�YSUDÊDQMH��NDM�SRPHPEQHJD�QDV�ODKNR�ULWXDOL�
SUD]QLNL� LQ� MDYQL� GRJRGNL� QDXáLMR�� GD� EL� ODÌMH� LQ� EROMH
UD]XPHOL�VSHNWDNHO��2GJRYRU�MH�MDVHQ��QDXáLMR�QDV�ODKNR
WHJD�� GD� EROMH� UD]XPHPR�NROHNWLYQR� ]DPLÊOMDQMH� LQ� RN�
YLUH� ]ELUDQMD�� VSR]QDYDQMD�� VUHáHYDQMD�� SULND]RYDQMD�
LGHQWLILFLUDQMD� LQ� UD]OLNRYDQMD� Y� UD]OLáQLK� NXOWXUDK� LQ
GUXÌEDK��SUL�áHPHU�DYWRULFD�QH�SR]DEL�]ODVWL� L]SRVWDYLWL
SRPHQD� NRPXQLNDFLMVNHJD� DVSHNWD�� NL� Y]DMHPQR� GHWHU�
PLQLUD�YVH�WH�SURFHVH� �VWU������� ,]�SULPHUMDYH�PHG�VSHN�
WDNORP� LQ� ULWXDORP�� SUD]QLNRP� WHU� GRJRGNRP� DYWRULFD
XJRWDYOMD��GD�VSHNWDNHO�RPHQMHQH�WUL�SRMDYH��NL�MLP�GRGD
ÊH�FHUHPRQLMR��NDUQHYDO�LQ�IHVWLYDO��QDGJUDGL��LQ�VLFHU����
]�QDSDGRP�QD�áXWLOD�V�SRPRáMR�KLSHUWURILUDQLK�SRGRE�LQ
VLPERORY��NL�RPRJRáDMR��EHJ�L]�UHDOQRVWL��Y�VYHW�QHSR�
VUHGQHJD� ]DGRYROMVWYD�� LQ� ���� ]� GHOLWYLMR� YORJ� PHG� QD�
VWRSDMRáLPL� LQ� SXEOLNR� �VWU�� �������� 6SHNWDNHO� MH� WRUHM
YDULDELOQD�GUXÌEHQD�NDWHJRULMD��NL�PX�MH�SRWUHEQD�NRP�
SOHPHQWDUQRVW� WUHK� SRMDYRY�� LQ� VLFHU� ULWXDOD� DOL� FHUH�
PRQLDOD�� SUD]QLND� DOL� IHVWLYDOD� LQ� GRJRGND�� GD� ODKNR
UD]YLMH� VYRMR� VORMHYLWRVW� YL]XDOQHJD�� VFHQVNHJD� LQ� DYGL�
WRULMVNHJD� UHJLVWUD� SURGXFLUDQMD�� UHSURGXFLUDQMD� LQ� XSUL�
]DUMDQMD� GUXÌEHQH� UHDOQRVWL�� 6� WR� QDGJUDGQMR� VSHNWDNHO
XSUL]RUL� QDSDG� QD� áORYHÊND� áXWLOD� V� SRPRáMR� KLSHUWUR�
ILUDQLK�SRGRE��QD]LUDQM� LQ�VLPERORY��]DUDGL�áHVDU�XÌLWHN
QL� YH]DQ� QD� UHGQR� ]DGRYROMLWHY� XPHWQLÊNLK�� JODVEHQLK�
ÊSRUWQLK�� SROLWLáQLK� DOL� NDNLK� GUXJLK� VLPEROQLK� SRWUHE�
SDá�SD�MH�VDP�UHGHN�WUHQXWHN�VSHNWDNOD�WXGL�ÌH�WUHQXWHN
]DGRYROMLWYH�

1DWR� DYWRULFD� SUHLGH� RG� VSHNWDNOD� NRW� JHQXV� SUR�
[LPXPD� ]D� YUVWR� GRJRGNRY�� NL� LPDMR� YL]XDOQR�VFHQVNR
SRGODJR�� N� QMHJRYL� VSHFLDOQHMÊL� PDQLIHVWDFLML�� NDWHUH
GLIIHUHQFLD�VSHFLILFD�WHPHOML�QD�L]NXVWYHQHP�RSD]RYDQMX
R]LURPD� GRÌLYHWMX� VSHNWDNOD� JODVEH�� ]D� UD]XPHYDQMH
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NDWHUHJD� MH� SRWUHEQR� LPHWL� SUHG� RáPL� VOLNR� FHORWQHJD
NRPXQLNDFLMVNHJD� UD]PHUMD�� RG� SRÊLOMDOFD�� VSRURáLOD� GR
SUHMHPQLND� �VWU�� ����� 7X� MH� JODVEHQL� VSHNWDNHO� REUDYQD�
YDQ� QD� YHá� QLYRMLK�� RG� WHKQRORÊNHJD�� PLWRORÊNHJD�
ULWXDOQHJD�� HVWHWVNHJD�� LGHRORÊNHJD�� HPEOHPDWLáQHJD�
LGHQWLWHWQHJD�GR� UHFHSFLMVNHJD�R]LURPD�EODJRYQHJD��SUL
áHPHU� DYWRULFD� Y� REUDYQDYR� SULWHJQH� WHRUHWVNL� SRJOHG
VWUXNWXUDOLVWLáQLK� WHRULM� LQ� ÊWXGLM� SRSXODUQH� NXOWXUH�� WHR�
ULMR�SRSXODUQH�NXOWXUH� �)LVNH���NULWLNR�NXOWXUQH� LQGXVWULMH
�$GRUQR��� WHRULMR� PLWRY� LQ� ULWXDORY� �/pYL�6WUDXVV� LQ
/HDFK��� HVWHWLNR� NRW� RGSUWR� GHOR� �(FR��� NRQFHSW� HNR�
QRPLMH� JODVEH� �$WWDOL��� WHRULMR� RNXVD� �%RXUGLHX��� WHRULMR
VWLOD�LQ�ÌDQURY��+HEGLJH�LQ�ËLNLß���6�SRPRáMR�RPHQMHQLK
WHRUHWVNLK�]DVWDYNRY�0LURVODYD�/XNLß�.UVWDQRYLß�JODVEHQL
VSHNWDNHO�SUREOHPDWL]LUD�NRW�YHáVORMQR�VOLNR��QD�NDWHUL�VH
L]ULVXMHMR� SUL]RUL� HVWHWVNLK� LQ� HWLáQLK� QRUPDWLYRY�� EOD�
JRYQLK� FHUHPRQLDOL]DFLM�� LGHRORÊNLK� VWUDWHJLM� LQ� HPEOH�
PDWLáQLK�JHVW�GUXÌEHQH�PRáL�

9� GUXJHP� WHPDWVNHP� VNORSX� ]� QDVORYRP� �=JRGR�
YLQVNL� PDUNHUML� VSHNWDNOD�� VH� DYWRULFD� SRVYHWL� ]JRGR�
YLQVNL�NRQVWLWXFLML� VSHNWDNOD� LQ�QMHJRYLP� UD]YRMQLP�PD�
QLIHVWDFLMDP��6�WHP�SRNDÌH��GD�VSHNWDNOL�QLVR�QHNDM��NDU
EL� SR]QDOH� VDPR� VRGREQH� GUXÌEH�� 1DVSURWQR�� SR]QDMR
MLK� WDNR� UHNRá� YVH� GUXÌEH� LQ� VNXSQRVWL� Y� YVHK� ]JR�
GRYLQVNLK�REGREMLK��V�áLPHU�0LURVODYD�/XNLß�.UVWDQRYLß
SRPHPEQR� QDNDÌH�� GD� MH� VSHNWDNHO� LQKHUHQWHQ� VSUHP�
OMHYDOHF�áORYHÊNLK�GUXÌE��$OL�SRYHGDQR�GUXJDáH��áORYHN
MH� VSHNWDNHOVNR� GUXÌEHQR�ELWMH��$YWRULFD� GHEDWR� R� HYR�
OXFLML� VSHNWDNOD� ]DáQH� ]� HOHPHQWL� �SUDVSHNWDNOD�� R]L�
URPD�SUYRELWQLPL�HOHPHQWL�VSHNWDNOD��NL� VR�ELOL�]QDáLOQL
]D� ULWXDOQH� SUDNVH� DQWLáQH� *UáLMH� LQ� 5LPD�� .ODVLáQD
*UáLMD�MH�LPHOD�VYRMH�ROLPSLMVNH�LJUH��JOHGDOLÊNH�IHVWLYDOH�
PHVWQH�GLRQL]LMH�� MDYQH� UHWRULáQH� VSRSDGH� WHU�NUYDYH� LQ
QDVLOQH�YRMQH��6WDUL�5LP� MH�SR]QDO� VSHNWDNXODUQH�RUJLMH�
JODGLDWRUVNH� LJUH�� FHVDUVNH� SDUDGH� LQ� GUXJH� VSRPHQLNH
VWDURULPVNHJD�SRPSD�LQ�HNVWUDYDJDQFH��7XGL�VUHGQML�YHN
MH� LPHO� SRPHPEQH� WUHQXWNH� VSHNWDNOD�� LQ� WR� Y� REOLNL
MDYQHJD� ND]QRYDQMD� LQ� PXáHQMD�� NDOYDULM�� UHOLJLR]QLK
SURFHVLM�� HNVFHQWULáQLK� VHÌLJLK� QD� JUPDGDK� LQ� VUHGQMH�
YHÊNHJD� WKHDWUXP��$YWRULFD� VH� SRVYHWL� ]ODVWL� VOHGQMHPX�
VDM�PHQL�� GD� MH� SUHKRG�RG� DQWLáQHJD� ULWXDOQHJD� N� VUHG�
QMHYHÊNHPX� OLWXUJLáQHPX� JOHGDOLÊáX� UD]YRMQD� SRWL�� NL
YRGL� RG� ULWXDOQLK� IHVWXV� LQ� IHVWLYLWDV� N� VFHQVNHPX� VSHN�
WDNOX� �VWU�� ��������àDV� UHQHVDQVH� LQ�EDURND� MH� áDV� QRYH
VHQ]LELOQRVWL�]D�VSHNWDNHO��NL�VH�UHDOL]LUD�Y�WDNÊQLK�PDQL�
IHVWDFLMDK�� NDNRU� VR� MDYQH� UD]VWDYH� NLSRY� LQ� VOLN�� URNR�
NRMVND� RPHGOHYDQMD�� EDURáQR� RELOMH� LQ� GUXJH� REOLNH
VSHNWDNORY�QRYRYHÊNHJD�DEVROXWL]PD�LQ�]JRGQMH�PRGHU�
QH� SRSXODUQH� NXOWXUH� SR� 3HWUX� %XUNX�� PHG� NDWHULPL
RSHUD� ]DVOXÌL� SUHVWLÌHQ� VWDWXV� GYRUQHJD� VSHNWDNOD� PR�
QDUKLáQH� REODVWL�� $YWRULFD� VH� VLFHU� YVHP� WHP� REOLNDP
QRYRYHÊNHJD� VSHNWDNOD� QH� SRVYHWL�� RSR]RUL� SD� QD� SUH�
ORPHQ� WUHQXWHN�� NL� JD� MH� LPHOR� UHQHVDQáQR� LQ� EDURáQR
UD]XPHYDQMH� JOHGDOLÊáD� ]D� NDVQHMÊL� UD]YRM� PXOWLPHGLM�
VNHJD�VSHNWDNOD��=�URPDQWLNR�SULGHMR�QDPUHá�Y�RVSUHGMH
QRYH�REOLNH�VSHNWDNORY�WRWDOLWDUQLK�NXOWXU�LQ�QDFLRQDOQLK

LGHRORJLM��PHG�NDWHUH�VRGLMR�FHUHPRQLDOL]DFLMH�GUÌDYQR�
VWL�� YRMDÊNH� SDUDGH�� NRQFHQWUDFLMVND� WDERULÊáD�� LNRQL]D�
FLMD� GLNWDWRUMHY� LQ� QDVWDQHN� ILOPD�� NL� Y� ]DáHWNX� ���� VWR�
OHWMD� URPDQWLáQH� LQ�SRVWURPDQWLáQH�PXOWLPHGLMVNH� VFHQ�
VNH�VSHNWDNOH�SUHWYRUL�Y�HNUDQ��'YDMVHWR�VWROHWMH�DYWRULFD
RSUHGHOL�NDU�NRW�VWROHWMH�VSHNWDNOD��VWU�������]D�NDWHUHJD�MH
]QDáLOQD�PRGHUQLVWLáQD� LQ�SRVWPRGHUQLVWLáQD� IX]LMD�PH�
GLMVNLK�� ÊSRUWQLK�� JODVEHQLK�� XSUL]RULWYHQLK�� DUKLWHNWXU�
QLK��SROLWLáQLK�� LQGXVWULMVNLK��SRWURÊQLÊNLK� LQ� IHWLÊLVWLáQLK
VSHNWDNORY�� NL� VH� L]� YL]XDOQLK�� PHGLMVNLK�� VFHQVNLK� LQ
DYGLWRULMVNLK�DVSHNWRY�SUHREUDÌDMR�Y�JOREDOQH�PHJDVSHN�
WDNOH�� NL� SR�'RXJODVX� .HOOQHUMX� ������� SRVWDQHMR� GROR�
áXMRáL�GRJRGNL�SRVDPH]QH�HSRKH�

6NUDWND�� VNR]L� ]JRGRYLQR� GUXÌE� VR� VSHNWDNOL� ELOL� Y
UD]OLáQLK�IXQNFLMDK��NL�SD�MLK�DYWRULFD�VPLVHOQR�UD]GHOL�QD
WUL� VNXSLQH����� VSHNWDNOL�� NL� XVWYDUMDMR�GUXÌEHQL� UHG� R]L�
URPD�VLVWHP�����VSHNWDNOL��NL� UHIOHNWLUDMR�R]LURPD�RVPLÊ�
OMDMR� GUXÌEHQL� UHG� R]LURPD� VLVWHP�� ��� VSHNWDNOL�� NL� VR
LQYHU]LMD�DOL�NRQWUDVW�REVWRMHáHPX�GUXÌEHQH�UHGX�DOL�VLV�
WHPX�� 6OHGQMH� DYWRULFD� SRYHÌH� ]ODVWL� ]� JODVEHQLPL� PD�
QLIHVWDFLMDPL� ���� VWROHWMD�� NL� VR� L]SRVWDYLOH� YSUDÊDQMH
GUXÌEHQH�DYWRQRPLMH�XPHWQLND��NDNRU�MH�WR�ELOR�GHQLPR
Y�SULPHUX�SRMDYD�URNHQUROD�LQ�NDVQHMÊHJD�Y]SRQD�PHJD�
ORPDQVNH�URFN�NXOWXUH�Y�GHVHWOHWMLK�SR����VYHWRYQL�YRMQL�
$YWRULFD� WDNR� UD]YRMQH� IRUPH� JODVEHQHJD� VSHNWDNOD� RE�
UDYQDYD�VNR]L�DQDOL]R�UD]QLK�IHVWLYDORY��URFN�NRQFHUWRY�
RSHUH��PXVLFDOD�LQ�UHYLM��VWU���������

1D� NRQFX� GUXJHJD� WHPDWVNHJD� VNORSD� VH� DYWRULFD
SRVYHWL� ÊH� DQDOL]L� áDVD�� NL� LPD� SR� QMHQHP� ]HOR� SR�
PHPEQR� IXQNFLMR� SUL� SHUFHSFLML� LQ� UHFHSFLML� VSHNWDNOD�
7DNR� UD]OLNXMH� WUL� YUVWH� áDVD�� ]JRGRYLQVNL� áDV�� ]D� NDWH�
UHJD�MH�]QDáLOQD�FLNOLáQRVW�LQ�OLQHDUQRVW��GUXÌEHQL�áDV��NL
XWHOHÊD� NROHGDUVNL� VNXSHN� SHULRGLáQHJD� LQ� FLNOLáQHJD
]ELUDQMD� LQ� RUJDQL]LUDQMD� OMXGL�� LQ� VLPEROQL� áDV�� NL
SUHGVWDYOMD� NYDQWLWHWR� LQ� VHPDQWLNR� YWLVRY� LQ� GRÌLYHWLM
�VWU�����������7D�WURVORMQD�WHPSRUDOQD�PDWULFD�VSHNWDNOD
GHQLPR� Y� SULPHUX� NRQFHUWD�� IHVWLYDOD� DOL� GUXJRYUVWQHJD
JODVEHQHJD� GRJRGND� GREL� ULWXDOQH� �UDYHQ� SURGXNFLMH� LQ
SUHGPHWD��� SUD]QLáQH� �UDYHQ� SHUFHSFLMH� LQ� SRGREH�� LQ
GRJRGNRYQH� GLPHQ]LMH� �UDYHQ� UHFHSFLMH� LQ� WHNVWD��� 5L�
WXDOQRVW�JODVEHQHJD� VSHNWDNOD� MH� VNRQFHQWULUDQD�QD�SUR�
GXNFLMR�� NL�YNOMXáXMH� VLVWHP�SUDYLO� LQ� WHKQLN� JODVEHQHJD
L]UDÌDQMD��*ODVEHQD�L]NXÊQMD�VH�SUHREUD]L�Y�YWLV�LQ�áXWQR
SRGRER��NL�QD�UDYQL�SHUFHSFLMH�QRVL�HOHPHQWH�]DPLÊOMHQH
HQRWQRVWL��WM��SUD]QLáQRVW�VSHNWDNOD��GRJRGNRYQRVW�VSHN�
WDNOD� SD� VH�PDWHULDOL]LUD� Y� ]JRGEDK�� QDUDFLMDK� R]LURPD
WHNVWLK��NL�RODMÊDMR�SRW�N�UHFHSFLML�VSHNWDNOD��1D�WHM�WRáNL
VSHNWDNHO�SUHKDMD� L]�]JRGRYLQVNHJD� LQ�GUXÌEHQHJD�áDVD
Y� VLPEROQL� áDV�� NMHU� GRPLQLUD� SROMH� GRÌLYHWLM�� YWLVRY� LQ
L]NXÊHQM��6NUDWND�� VSHNWDNHO� VH�REOLNXMH�Y�NRPSOHNVQHP
PHKDQL]PX� LQWHUDNFLM�� NL� VR� SR� VYRML� NRPXQLNDFLMVNL
PDWULFL�WDNR�ULWXDOQH��SUD]QLáQH�NDNRU�WXGL�GRJRGNRYQH�
SR� WHPSRUDOQL�GLQDPLNL�SD�]JRGRYLQVNH� �HSRKDOQR�R]L�
URPD�NROHGDUVNR�GRORáHQH���GUXÌEHQH��VLWXDFLMVNR�R]LUR�
PD�VNXSQRVWQR�GRORáHQH��LQ�VLPEROQH��GRÌLYOMDMVNR�R]L�
URPD�L]NXVWYHQR�GRORáHQH��
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7UHWML�� QDMREVHÌQHMÊL� WHPDWVNL� VNORS� ]� QDVORYRP
�6SHNWDNOL� VRFLDOL]PD�� JODVED� LQ� PRá��� MH� SRVYHáHQ
JODVEHQLP�VSHNWDNORP�QD�REPRáMX�QHNGDQMH�-XJRVODYLMH
Y�GREL�VRFLDOL]PD��3UHGPHW�DQDOL]H�VR�MDYQH�SROLWLáQH�LQ
JODVEHQH� VFHQH�� PQRÌLáQD� ]ERURYDQMD�� NRQFHUWL�� IHVWL�
YDOL�� SDUDGH� LQ� JODVEHQL� GRJRGNL� SRSXODUQH� NXOWXUH�
$YWRULFD�RPHQMHQH�SULUHGLWYH�SUHGVWDYL�WDNR��GD�MLK�NRQ�
FHSWXDOQR�UD]GHOL�QD�WUL�VNXSLQH�VSHNWDNORY������SROLWLáQL
VSHNWDNOL��Y�RNYLUX�NDWHULK�SUHXáXMH�YORJR�MDYQLK�ULWXDORY
Y� SROLWLNL�� SROLWLáQD� ]ERURYDQMD� LQ� YORJR� JODVEH� Y� W�� L�
�VYHáDQRVWLK� GLVFLSOLQH��� ���� VSHNWDNOL� NRQYHQFLMH�� NMHU
L]SRVWDYL�SRPHQ�JODVEH�Y�REPRáMX�GUÌDYQHJD�HVWDEOLVK�
PHQWD�� RG� JODVEHQHJD� YVDNGDQD�� NXOWXUH� SRS� ÊODJHUMHY
GR�SRVHEQLK�JODVEHQLK�VFHQ��IHVWLYDOL��NRQFHUWL�������VSHN�
WDNOL�HPDQFLSDFLMH��NMHU�REUDYQDYD�URNHQURO�LQ�URFN�NXO�
WXUR��$YWRULFD�Y�WHP�GHOX�SRDQWLUD��GD�VR� MXJRVORYDQVNH
YODGDMRáH�VWUXNWXUH�UHGQR�XSRUDEOMDOH�JODVEHQL�VSHNWDNHO
Y� QMHJRYLK� QDMUD]OLáQHMÊLK� PDQLIHVWDFLMDK� ]D� SULND]� LQ
XYHOMDYOMDQMH�VYRMH�GUXÌEHQH�PRáL��VWU�������

.RW�UHSUH]HQWDQW�VSHNWDNOD�GLVFLSOLQH��VWU�����������Y
áDVX� NRPXQL]PD�DYWRULFD� DQDOL]LUD� SUD]QLN� ����PDM�� NL
MH� WUDGLFLRQDOQR� SRWHNDO� YVDNR� OHWR� Y� OHWLK� ���������
SUDY� QD� URMVWQL� GDQ� SUHGVHGQLND� -RVLSD� %UR]D� 7LWD� �VWU�
������ 3UD]QLN� MH� SRVWDO� ]QDQ� SRG� LPHQRP� �'DQ� POD�
GRVWL���NR�VH�MH�MXJRVORYDQVND�PODGLQD�Y�SDUDGQHP�PQR�
ÌLáQHP� áDÊáHQMX� QD� ÊWDGLRQX� SRNORQLOD� SUHGVHGQLNX� V
VSHNWDNXODUQR�áHVWLWNR��$YWRULFD�PHQL��GD� ODKNR� LPDPR
WD� SVHYGRJODVEHQL� SUD]QLN� QH� OH� ]D� QDMYHáML� VFHQVNL
FHUHPRQLDO� Y� áDVX� NRPXQLVWLáQH� -XJRVODYLMH�� SDá� SD� ]D
VSHNWDNHO��NL� MH�ELO�QHSRVUHGQR�SRGYUÌHQ� UHÌLPVNL�ELUR�
NUDFLML� LQ� PRáQL� SROLWLáQL� RUNHVWUDFLML� LQ� DGPLQLVWUDFLML�
1MHJRY�GUXÌEHQL�QDPHQ�MH�ELO�MDVHQ��VSHNWDNHO�XSRUDELWL
NRW�REOLNR�SROLWLáQHJD�FHUHPRQLDOD�]D�GHNRULUDQR�GLVFL�
SOLQLUDQMH�GUÌDYOMDQRY�NRW�NROHNWLYD�R]LURPD�PQRÌLFH��6
SRPRáMR�DQDOL]H� VHPDQWLáQLK� NRGRY�RPHQMHQHJD� VSHN�
WDNOD�� RG� RUJDQL]DFLMVNLK�� VFHQVNLK�� SDUWLFLSDWLYQLK� GR
NRQ]XPHQWVNLK��MH�DYWRULFD�SRGáUWDOD�YORJR�JODVEH��NL�MH
ELOD�Y�WHP�HPLQHQWQHP�SROLWLáQHP�VSHNWDNOX�MXJRVORYDQ�
VNHJD� UHÌLPD� GRFHOD� KDUPRQL]LUDQD� V� SROLWLáQLPL� VSR�
URáLOL�FHUHPRQLDOD��6SHNWDNHO� MH�JORULILFLUDO�YRGMR� LQ�SR�
WUMHYDO� REVWRMHáL� GUXÌEHQL� UHG�� .RW� UHSUH]HQWDQW� VSHN�
WDNOD�NRQYHQFLMH� �VWU����������� Y�áDVX� VRFLDOL]PD�DYWR�
ULFD� L]SRVWDYL� ÊWHYLOQH�JODVEHQH�VFHQH��NL�RG� ÊHVWGHVHWLK
OHW� GDOMH� GRELMR� VWDWXV� GUÌDYQLK� JODVEHQLK� IHVWLYDORY�
NDNRU� GHQLPR� IHVWLYDOL� %HRJUDMVND� SRPODG�� =DJUHEÈNL
IHVWLYDO�� 6SOLWVNL� IHVWLYDO�� )HVWLYDO� /MXEOMDQD�� 6ORYHQVND
SRSHYND�� )HVWLYDO� 6NRSMH� LQ� GUXJL�� )HVWLYDOL� VR� SUHG�
VWDYOMDOL� PHWDIRUR� MXJRVORYDQVNH� VNXSQRVWL�� VDM� VR� NR�
PXQLFLUDOL� MXJRVORYDQVNR�DOL� UHSXEOLÊNR�NRKH]LMR�QD�HQL
VWUDQL�� QD� GUXJL� SD� XSRÊWHYDOL� GLVWLQNFLMR� PXOWLHWQLáQH
GUÌDYH�� $YWRULFD� SUL� WHP� QH� SR]DEL� RPHQLWL�� GD� MH
SRPHPEHQ�GHMDYQLN�Y�UD]YRMX�MXJRVORYDQVNH�SRSXODUQH
JODVEH� LPHOD� PHGLMVND� LQGXVWULMD� �UDGLR� LQ� WHOHYL]LMD�
GLVNRJUDILMD��� NL� MH� YSOLYDOD� QD� WUDQVIRUPDFLMR� JODVEHQH
VFHQH�Y�PHGLMVNL�HNUDQ��VWU������������1D�SULPHUX�JODY�
QLK� JODVEHQLK� IHVWLYDORY� LQ� NRQFHUWRY� 0LURVODYD� /XNLß

.UVWDQRYLß� VNR]L�DQDOL]R�QMLKRYLK�RUJDQL]DFLMVNLK�� VFHQ�
VNLK� LQ� DYGLWRULMVNLK� UHJLVWURY� VXJHULUD�� GD� VR� RPHQMHQH
JODVEHQH�PDQLIHVWDFLMH� ELOH� WXGL� Y� VOXÌEL� SRWUMHYDQMD� LQ
XWUMHYDQMH� GUÌDYQHJD� UHGD� VWYDUL�� *ODVED� IHVWLYDORY� MH
ELOD�]YRáQD�QDUDFLMD�SROLWLáQHJD� VLVWHPD� �VWU�� ���������
.RW� UHSUH]HQWDQW� VSHNWDNOD� HPDQFLSDFLMH� �VWU�� ��������
DYWRULFD� REUDYQDYD� URFN� NRQFHUWH�� NL� Y� SR]QHP� VRFLD�
OL]PX� SRVWDQHMR� QRVLOFL� W�� L�� VXENXOWXUH�� Y� VUHGLÊáH� SD
VWRSLWD� URNHQURO� LQ� URFN� JODVED�� $YWRULFD� UD]YRM� URNHQ�
UROD� LQ� URFN� JODVEH� QD� GRPDáL� MXJRVORYDQVNL� JODVEHQL
VFHQL� WUHWLUD� NRW� VSHFLILáHQ� VXENXOWXUQL� IHQRPHQ�� 6SUH�
MHPDQMH� URNHQUROD� LQ� VRURGQLK� VXENXOWXUQLK� JODVEHQLK
VWLORY� MH� ELO� HGHQ� QDMYLGQHMÊLK� VLJQDORY� RGSLUDQMD� -XJR�
VODYLMH� SURWL� =DKRGX�� 9� VHGHPGHVHWLK� OHWLK� MH� MXJRVOR�
YDQVND� URFN� VFHQD� ELOD� ÌH� Y� SROQHP� UD]FYHWX�� NL� VH� MH
PDQLIHVWLUDO� QD�PODGLQVNLK� IHVWLYDOLK� LQ� NRQFHUWLK� �*LWD�
ULMDGH�� 0ODGLQVNL� IHVWLYDO� Y� 6XERWLFL�� %RRP� IHVWLYDOL� Y
6UELML��6ORYHQLML�LQ�QD�+UYDÊNHP���2UJDQL]DFLMD�IHVWLYDORY
URNHQUROD� MH� ÊOD� Y� GYH� VPHUL�� Y� VPHUL� HPDQFLSDWRUQLK
JHVW� QD� HQL� VWUDQL� NDNRU� WXGL� Y� VPHUL� SRWUMHYDQMD� HVWD�
EOLVKPHQWD�QD�GUXJL��1D�VLPEROQL� UDYQL�SD�VR�SUYL�NRQ�
FHUWL�LQ�IHVWLYDOL�URNHQUROD�ELOL�]ODVWL�]GUXÌHQL�Y�NRQFHSWX
XSRUD� PODGH� JHQHUDFLMH� ]RSHU� GRPLQDQWQR� LQ� NRQYHQ�
FLRQDOQR�PODGLQVNR�NXOWXUR��NL� MR� MH�XVPHUMDOD�NRPXQL�
VWLáQD� SDUWLMD� �QSU�� DNFLMH� GHODYVNH� PODGLQH�� PODGLQVNH
RUJDQL]DFLMH� Y� RNYLUX� SDUWLMH� LSG���� 9� RVHPGHVHWLK� OHWLK
URFN�NXOWXUD�]DSXVWL�NRQYHQFLRQDOQH�RNYLUH�IHVWLYDOVNHJD
UHGD� LQ� VH� SRGD� QD� SRWD�PRELOQH� NRQFHUWQH� L]PHQMDYH
PHG� %HRJUDGRP�� 6DUDMHYRP�� =DJUHERP� LQ� /MXEOMDQR�
7RGD�]�UD]SDGRP�-XJRVODYLMH�SULGH�WXGL�GR�UD]SDGD�W�� L�
<X� URFN� VFHQH�� 5D]FYHW� MXJRVORYDQVNHJD� URNHQUROD� Y
SRGREL�SUYLK� URFN� VNXSLQ�� IHVWLYDORY��NRQFHUWRY�QD�SUR�
VWHP� LSG�� DYWRULFD� REUDYQDYD� V� SRPRáMR� NRQFHSWRY
XSRUD� �EXQWH���KUXSD�DOL�JODVQRVWL� �EXNH��� WHOHVD� LQ�QRYH
WHDWUDOQRVWL� �VWU�� ���������� NDWHUH� QDPHQ� MH� Y� SUYL� ID]L
UHIOHNWLUDWL� REVWRMHáL� GUXÌEHQL� UHG� LQ� Y� GUXJL� ID]L� NRQ�
FLSLUDWL� URFN� VFHQR� NRW� HOHPHQW� LQYHU]LMH� R]LURPD� NRQ�
WUDVWD�REVWRMHáHPX�GUXÌEHQHPX�UHGX�

1D� NRQFX� WHJD� REVHÌQHJD� VNORSD�� NL� RSLVXMH� MXJR�
VORYDQVNR�VRFLDOLVWLáQR�SROLWLáQR�LQ�JODVEHQR�VFHQR��0L�
URVODYD� /XNLß� .UVWDQRYLß� SUHGVWDYL� WUL� PRGHOH� VWUDWHÊNH
YUHGQRVWL� VSHNWDNOD�� NL� RPRJRáDMR� YSRJOHG� Y� QMHJRYR
HPSLULáQR�YHOMDYR�QD�HQL�VWUDQL� LQ�YSHWRVW�Y�NXOWXUQH� LQ
GUXÌEHQH� REUD]FH� QD� GUXJL� VWUDQL�� 6SHNWDNOL� GLVFLSOLQH
�SULPHU� NRPXQLVWLáQLK� SROLWLáQLK� ]ERURYDQM�� SUHGVWDY�
OMDMR�PRGHO�SLUDPLGDOQH�KLHUDUKLMH��6SHNWDNOL�NRQYHQFLMH
�SULPHU�GUÌDYQLK�JODVEHQLK�IHVWLYDORY��REHORGDQMDMR�IURQ�
WDOQL�PRGHO��6SHNWDNOL�HPDQFLSDFLMH��SULPHU�MXJRVORYDQ�
VNH� URNHQURO� VFHQH�� UD]NULYDMR� LQWHUDNWLYQL� PRGHO� �VWU�
�����

$YWRULFD� SRNDÌH�� GD� MH� VSHNWDNHO� SHUWLQHQWQD� WHPD
DNDGHPVNH�UHIOHNVLMH��NL�SRPDJD�UD]XPHWL�NRQVWLWXFLMR�LQ
GHORYDQMH� GUXÌE� LQ� NXOWXU�� 9� NQMLJL� QDP� MH� VSHNWDNHO
SUHGVWDYOMHQ�NRW� IHQRPHQ�YLVRNH�GUXÌEHQH�QDSHWRVWL�� NL
VH� VNR]L� NRPSOHNVQR� RUJDQL]DFLMVNR�� DGPLQLVWUDWLYQR�
VFHQVNR��DYGLWRULMVNR�LQ�NRQ]XPHQWVNR�NRQVWUXNFLMR�YVH�
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VNR]L� WHRUHWVNR� UHGHILQLUD�� ]JRGRYLQVNR� IOXLGQR�PDUNLUD
LQ�]�YLGLND�HWQRJUDILMH� WXGL�NXOWXUQR�]QRYD� LQ�]QRYD� UH�
DNWLYLUD�� 6SHNWDNHO� MH� VYRMR� SRPHPEQR� ]QDQVWYHQR� RE�
UDYQDYR� ÌH� QDÊHO� Y� PQRJLK� GLVFLSOLQDK�� GHQLPR� Y� WH�
DWURORJLML��VRFLRORJLML��PX]LNRORJLML��DUKLWHNWXUL��VFHQRJUD�
ILML�� VFHQVNL� WHKQRORJLML�� ]JRGRYLQL� XPHWQRVWL�� NXOWXUQLK
LQ�PHGLMVNLK�ÊWXGLMLK��SULáXMRáH�GHOR�SD�JD�SRVWDYOMD�NRW
RVUHGQML�SUHGPHW�SUHXáHYDQMD�ÊH�Y�SROMH�DQWURSRORJLMH��9
DQWURSRORÊNL�SHUVSHNWLYL�VH�VSHNWDNHO�NDÌH�NRW�VSHFLILáQD
MDYQD� NXOWXUQD� SUDNVD�� NL� VNR]L� ]JRÊáHQH� GUXÌEHQH
PDWULFH� LQ� NXOWXUQH� REUD]FH� L]NRULÊáD� PRá� KLSHUWURIL�
UDQLK� SRGRE�� PRQWLUDQLK� VLPERORY� LQ� QMLKRYLK� HNUDQL�
]LUDQLK�SRPHQRY�� -H�YL]XDOQL�SUHYRGQLN��NL��NDNRU�DYWR�
ULFD� ]DSLÊH� QD� ]DáHWNX� NQMLJH�� SUHYDMD� L]YDMDQMH� Y� JOH�
GDQMH�� JOHGDQMH� Y� QDGJOHGDQMH�� QDGJOHGDQMH� Y� DGPLQL�
VWULUDQMH� LQ� NURJ� VH� VNOHQH�� 'D� EL� UD]XPHOL� WR� IOXLGQR
QDUDYR�NRQVWLWXFLMH�� UHSUH]HQWDFLMH�� UHSURGXNFLMH� LQ�PD�
QLIHVWDFLMH�VSHNWDNOD��UD]SUÊHQHJD�SR�]JRGRYLQL�UD]OLáQLK
GUXÌEHQLK�IHQRPHQRY��VLWXDFLM�LQ�GRÌLYHWLM��DQWURSRORÊNL
SULVWRS�0LURVODYH�/XNLß�.UVWDQRYLß�SRPHPEQR�SULVSHYD
N� SHUWLQHQWQL� UHIOHNVLML� NRQFHSWXDOQH� NRKHUHQFH� VSHN�
WDNOD�� V� áLPHU� L]NULVWDOL]LUD� QHNDWHUH� QMHJRYH� NOMXáQH
SRGREH�� IXQNFLMH� LQ� SRPHQH�� 'HOR� SULSRURáDP� YVDNR�
PXU�� NL� VH� ÌHOL� JOREOMH� LQ� UHOHYDQWQR� VH]QDQLWL� V� NRQ�
FHSWRP�LQ�IHQRPHQRP�VSHNWDNOD�

9ODGR�.RWQLN

'UDJDQD�$QWRQLMHYLÝ��2*/(',�,=�$175232/2*,-(
,�6(0,27,.(�)2/./25$�

%HRJUDG��6USVNL�JHQHDORÊNL�FHQWDU�	�2GHOMHQMH
]D�HWQRORJLMX�L�DQWURSRORJLMX�)LOR]RIVNRJ�IDNXOWHWD�
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.R� SRPLVOLPR� QD� IRONORUR�� WD� SRMHP� ÊH� GDQGDQHV
QDMSUHM� LQ�QDMUDMH�SRYHÌHPR�]�UXUDOQLP��SHULIHUQLP��QH�
VRILVWLFLUDQLP��FHOR�DUKDLáQLP�WLSRP�NXOWXUH�LQ�PRGHORP
ÌLYOMHQMD�� 7DNR� QH�PDQMND� DQWURSRORJRY�� VRFLRORJRY� LQ
GUXJLK� VSHFLDOLVWRY� V� SRGURáMD� GUXÌEHQLK� LQ� KXPDQL�
VWLáQLK� ]QDQRVWL�� NL� JRMLMR� GRORáHQR� VNHSVR� DOL� YVDM
]DGUÌHN�GR� WDNÊQLK�DNDGHPVNLK�SRGMHWLM��NDNUÊQR� MH� IRO�
NORULVWLND� R]LURPD� QDURGRSLVMH�� 7UDGLFLRQDOQD� HSLVWHPD
IRONORULVWLNH� MH�QDPUHá�ELOD�GHVHWOHWMD� WUGRYUDWQR�XMHWD�Y
SR]LWLYLVWLáQR�� HVHQFLDOLVWLáQR� LQ� DYWRKWRQLVWLáQR� ]DQNR
SRSLVRYDQMD� QDURGQHJD� EODJD�� ÊHJ�� QDYDG�� RELáDMHY�
OHJHQG��XVWQHJD�L]URáLOD�LQ�GUXJRYUVWQHJD�OMXGVNHJD�VORY�
VWYD��1HNDWHUL�VR�IRONORULVWRP�RáLWDOL��GD�VYRMH�SUHGPHWH
SUHXáHYDQMD�]JROM�GRNXPHQWLUDMR��NRQVWUXLUDMR� LQ�RSLVX�
MHMR��QH�SD�WXGL�GHNRQVWUXLUDMR��UHIOHNWLUDMR�LQ�DQDOL]LUDMR�
NDU�VHYHGD�QL�ELOR�GDOHá�RG�UHVQLFH��(QDNR�VH�IRONORULVWLNL
GROJR� áDVD� QL� SULSLVRYDOR� ]PRÌQRVWL� WHRUHWL]DFLMH�� 3R�
JRVWR�VH�MH�R�QMHM�JRYRULOR�NDNRU�R�DNDGHPVNL�DSOLNDFLML
QDURGQMDÊWYD��WRUHM�YUVWL�SVHYGR]QDQVWYHQH�DOL�FHOR�DQWL�
]QDQVWYHQH� LGHRORJLMH�� NL� VYRMHPX� GLVFLSOLQDUQHPX

SROMX��QDG�NDWHULP�VWD�LPHOL�PRQRSRO�WUDGLFLRQDOQD�ILOR�
ORJLMD� LQ� HWQRORJLMD�� QL� ]PRÌQD� ]DJRWRYLWL� ODVWQH� UHIOHN�
VLYQH� HSLVWHPRORJLMH�� DQDOLWLáQHJD� VSR]QDYQHJD� DSDUDWD
LQ� SHUWLQHQWQHJD� PHWRGRORÊNHJD� LQVWUXPHQWDULMD�� ,Q� Y
PQRJLK� DNDGHPVNLK� RNROMLK� MH� IRONORULVWLND� GHMDQVNR� ÊH
]PHUDM� UD]XPOMHQD� LQ� SUDNWLFLUDQD� QD� UDYQL� JROH� GH�
VNULSFLMH�LQ�LGHRORJLMH�SR]LWLYQLK�GHMVWHY��OMXGVNHJD�PD�
WHULDOQHJD�LQ�GXKRYQHJD�L]URáLOD��

.QMLJD� VUEVNH� DQWURSRORJLQMH� 'UDJDQH� $QWRQLMHYLá
2JOHGL� L]� DQWURSRORJLMH� L� VHPLRWLNH� IRONORUD� >6SLVL� L]
DQWURSRORJLMH� LQ� VHPLRWLNH� IRONORUH@�� L]GDQD� OHWD������Y
RNYLUX� 6UEVNHJD� JHQHDORÊNHJD� FHQWUD� LQ� 2GGHOND� ]D
HWQRORJLMR�LQ�DQWURSRORJLMR�)LOR]RIVNH�IDNXOWHWH�8QLYHU]H
Y� %HRJUDGX�� MH�� XSRÊWHYDMRá� JRUQMH� SULGUÌNH�� NULWLNH� LQ
VWHUHRWLSH� RNURJ� IRONORUH�� IRONORUL]PD� LQ� IRONORULVWLNH�
YVHNDNRU� GHOR�� NL� UD]EOLQMD� JRUQMR� SUHGVWDYR� R� IRONORUL
NRW� DUKDLáQHP� SUHÌLWNX�� SUHGYVHP� SD� VXYHUHQR� LQ� ]
PHWLNXOR]QR� ULJRUR]QRVWMR� SRNDÌH�� NDNR� MH� IRONORUD
ODKNR� SUHGPHW� UHVQH� WHRULMH�� PHWRGH� LQ� DQDOLWVNH� SHU�
VSHNWLYH��'HOR� MH�GHMDQVNR�PHWRGRORÈNL� VSLV�� Y� NDWHUHP
DYWRULFD�XWHPHOMXMH�VYRMR�NULWLáQR�SR]LFLMR�]�QDVORQLWYLMR
QD�ÊWHYLOQH� WHRUHWVNH�PHWRGRORÊNH� IRONORULVWLáQH�DQDOL]H�
NL� VR� VLFHU� L]EUDQH� QD� SRGODJL� DYWRULáLQH� RVHEQH� DILQL�
WHWH��D� KNUDWL� ]DGRYROMLYR� DUJXPHQWLUDQH� RE�GHMVWYX�� GD
L]KDMDMR� L]� UD]OLáQLK�]QDQVWYHQLK�GLVFLSOLQ�� L]� NDWHULK� MH
IRONORULVWLND�áUSDOD�VYRM� WHRUHWVNL�SRWHQFLDO� LQ� NRQFHSWH�
'HOR�WDNR�XSRÊWHYD�PHWRGRORÊNH�]DNRQLWRVWL�LQ�WHRUHWVND
VSR]QDQMD� V� SRGURáMD� DQWURSRORJLMH� LQ� VWUXNWXUDOQH� DQ�
WURSRORJLMH�� HWQRORJLMH�� VHPLRWLNH�� QDUDWLYQH� WHRULMH� LQ
VRFLRORJLMH�� $YWRULFD� YVWRSD� Y� SROMH� REUDYQDYH� ]
PXOWLGLVFLSOLQDUQH�� LQWHUGLVFLSOLQDUQH� LQ� WUDQVGLVFLSOL�
QDUQH� SHUVSHNWLYH� QD� NDUDNWHUL]DFLMR� IRONORULVWLNH� NRW
HNOHNWLáQH� YHGH� R� IRONORUL� LQ� SUL� WHP� SRQXGL� QHNDM
PHWRGRORÊNLK� SUHGORJRY�� NL� SULVSHYDMR� N� SHUWLQHQWQHMÊL
ÊWXGLML� LQ� LQWHUSUHWDFLML� IRONORUH� NRW� GUXÌEHQHJD� IHQR�
PHQD�LQ�VNORSD�VSHFLILáQLK�NXOWXUQLK�SUDNV�

9VHELQD�NQMLJH�MH�VWUXNWXULUDQD�Y�ÊWLUL�JODYQD�R]LURPD
QRVLOQD� SUREOHPVND� SRJODYMD�� NL� VH� QDGDOMH� QRWUDQMH
áOHQLMR� QD� SRGSRJODYMD�� 9� SUYHP� SRJODYMX� ]� QDVORYRP
�6RFLR�IRONORULVWLND��7HRUHWVNR�PHWRGRORÊNL�NRQFHSWL�*D�
U\MD�$ODQD�)LQHD��DYWRULFD�SUHGVWDYL�NULWLáQR�ÊWXGLMR�WHR�
UHWVNR�PHWRGRORÊNHJD� SULVWRSD� RPHQMHQHJD� DPHULÊNHJD
IRONORULVWD� LQ� VRFLRORJD�� NL� VL� MH� SUL]DGHYDO� VSUHPHQLWL
IRONORULVWLáQR�SDUDGLJPR�Y�=GUXÌHQLK�GUÌDYDK�$PHULNH�
.R� MH�)LQH�QDSLVDO� áODQHN��7UHWMD� VPHU� DPHULÊNH� IRONOR�
ULVWLNH�� /MXGVNH� QDUDFLMH� LQ� GUXÌEHQH� VWUXNWXUH�� OHWD
������MH�LPHO�SUYHQVWYHQR�Y�PLVOLK�PHWRGRORÊNR�RWRSH�
ORVW� LQ� RWUSORVW�� SRPDQMNDQMH� MDVQH� OLQLMH� LQ� RGVRWQRVW
NRQVHQ]XDOQH�LGHQWLWHWH�Y�VRGREQL�DPHULÊNL�IRONORULVWLáQL
VNXSQRVWL�� =DUDGL� WHJD� MH� ÌHOHO� SRVWUHáL� ]� QHNR� VNXSQR
PHWDWHRUHWLáQR� SRGODJR�� NL� EL� VSUHPHQLOD� GRWHGDQMR
XYHOMDYOMHQR� ]QDQVWYHQR� SDUDGLJPR� Y� IRONORULVWLNL�� 'UD�
JDQD� $QWRQLMHYLß� PHQL�� GD� ÌH� VDP� L]UD]� �WUHWMD� VPHU��
WKH� WKLUG� IRUFH�� NL� MR� MH� XSRUDELO� )LQH� ]D� RSLV� SDUD�
GLJPDWVNH� VSUHPHPEH� Y� GLVFLSOLQL�� QDSHOMXMH� QD� WR�� GD
DPHULÊNL� IRONORULVWL�QLVR�ELOL�QHGRY]HWQL�]D�DQDOLWLáQL� IR�


