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LQGtFLRV�GH�PiV�SUiWLFDV�H�SRU�LQGLFDU�RXWURV�WUDEDOKRV�SXEOLFDGRV�
TXH�VHMDP�UHOHYDQWHV�SDUD�FRQVLGHUDomR�H�FLWDomR�QRV�PDQXVFULWRV�
VXEPHWLGRV��e�GHYHU�GRV�5HYLHZHUV�UHSRUWDU�DRV�(GLWRUV�LQ�&KLHI�

3XEOLFDWLRQ�HWKLFV�DQG�PDOSUDFWLFH�
statement*
Princípios de Ética e declaração de negligência*

*HQHUDO�VWDWHPHQW�IURP�&RQYHUJrQFLDV�-RXUQDO
&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV�LV�
FRPPLWWHG�WR�WKH�HWKLFV�DQG�ULJKWV�DEOH�WR�JXDUDQWHH�WKH�TXDOLW\�RI�
WKH�SXEOLFDWLRQV��ZKLFK�FDQ�EH�H[WHQGHG�WR�DOO�SDUWLHV�DVVRFLDWHG�
ZLWK�WKLV�MRXUQDO��DXWKRUV��HGLWRUV��UHYLHZHUV�DQG�,3&%�(GLWLRQV��
:H�WDNH�DQ�DQWLSODJLDULVP�SROLF\�WR�HQVXUH�WKH�RULJLQDOLW\�RI�WKH�
SDSHUV�RU�DYRLG�RWKHU�XQHWKLFDO�EHKDYLRU��7KLV�SROLF\�LV�DVVR�
FLDWHG�ZLWK�D�VHW�RI�SURFHGXUHV�DLPHG�DW�HQVXULQJ�RULJLQDOLW\��
SURWHFWLQJ�DXWKRUVKLS�DQG�GHWHFWLQJ�FRLQFLGHQFHV�RU�VLPLODULWLHV�
EHWZHHQ�VXEPLVVLRQV�IRU�SXEOLFDWLRQ��3URSRVDOV�RU�DUWLFOHV�WKDW�
FRQVWLWXWH�SODJLDULVP�ZLOO�EH�GLVFDUGHG�IURP�SXEOLFDWLRQ�

Originality
2QO\�RULJLQDO�SDSHUV�WKDW�KDYH�QRW�EHHQ�VXEPLWWHG�RU�SXEOLVKHG�
LQ�DQRWKHU�SXEOLFDWLRQ�FDQ�EH�VXEPLWWHG�WR�&RQYHUJrQFLDV��,W�LV�DQ�
H[FHSWLRQ�WKH�SXEOLFDWLRQ�RI�GLIIHUHQW�SDSHUV�DERXW�GLIIHUHQW�SDUWV�
RI�WKH�VDPH�VWXG\�RU�UHVHDUFK��ZLWK�WKH�FRQGLWLRQ�WKDW�WKH\�GR�QRW�
KDYH�RU�ZLOO�EH�SXEOLVKHG�LQ�DQRWKHU�SHULRGLFDO�

6XEPLVVLRQ�DQG�SXEOLFDWLRQ�IHHV
&RQYHUJHQFHV���-RXUQDO�RI�5HVHDUFK�DQG�7HDFKLQJ�$UWV��LV�DQ�
2SHQ�$FFHVV�MRXUQDO��IUHH��GRHV�QRW�FKDUJH�DQ\�IHHV��LQ�UHDGLQJ��
VXEPLVVLRQV��HYDOXDWLRQV��SXEOLFDWLRQV��GLVWULEXWLRQ�RU�GRZQORDG�

Plagiarism
,W�LV�FRQVLGHUHG�SODJLDULVP�WKH�XVH�RI�ZRUNV�RU�LGHDV�RI�DQRWKHU�
�V��ZLWKRXW�SHUPLVVLRQ�DQG�UHIHUHQFH�RI�DXWKRUVKLS�DQG�RULJLQ��
XVLQJ�WKHP�DV�WKHLU�RZQ�DQG�IRU�WKHLU�RZQ�EHQH¿W�

Collaboration
3DSHUV�FDQ�EH�VLJQHG�E\�D�PD[LPXP�RI�¿YH�DXWKRUV��,Q�HLWKHU�
FDVH��WKH�DUWLFOHV�KDYH�D�PDLQ�DXWKRU�ZKR�FRPHV�¿UVW�DQG�DFWV�DV�
FRUUHVSRQGLQJ�DXWKRU��WR�ZKLFK�WKH�IROORZLQJ�IROORZ��7KLV�RUGHU�
LV�GH¿QHG�E\�WKH�DXWKRUV�DW�WKH�WLPH�RI�VXEPLVVLRQ��7KH�OHWWHU�RI�
&RQVHQW�WR�3XEOLVK�DQG�JXDUDQWHH�RI�RULJLQDOLW\�LV�VLJQHG�E\�WKH�
FRUUHVSRQGLQJ�DXWKRU��PDLQ�RU�¿UVW�DXWKRU��RQ�EHKDOI�RI�WKH�RWKHU�
DXWKRUV�

Fraud
,W�LV�FRQVLGHUHG�IUDXGXOHQW�WKH�XVH�RI�PLVOHDGLQJ�LQIRUPDWLRQ�
DERXW�UHVHDUFK�SURFHGXUHV��FRQGLWLRQV��WKH�LQYHQWLRQ�GHVLJQ�RU�
WDPSHULQJ�ZLWK�VHDUFK�GDWD�VXFK�DV�LPDJHV��WDEOHV��JUDSKV�RU�
RWKHU��$OVR�WKH�H[FOXVLRQ�RI�GDWD�WKDW�DUH�MXGJHG�WR�EH�LQFRQYH�
QLHQW��,Q�WKLV�VHQVH��WKH�EOLQG�SHHU�UHYLHZ�SURFHVV�LPSOLHV�WKH�
VHOHFWLRQ�RI�HYDOXDWRUV�ZKR�GR�QRW�NQRZ�HDFK�RWKHU��QRU�WKH�
UHVHDUFK�LQ�TXHVWLRQ�

&RQÀLFW�RI�,QWHUHVW
7KHUH�LV�D�FRQÀLFW�RI�LQWHUHVW�ZKHQ�WKH�SXEOLVKHU�RU�WKH�UHYLHZHU�
KDV�D�SHUVRQDO�RU�SURIHVVLRQDO�UHODWLRQVKLS�ZLWK�WKH�DXWKRU�WKDW�
FRXOG�EHQH¿W�RU�KDUP�WKH�DXWKRU�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV��
&RQÀLFWV�IRU�WKH�DXWKRU�RI�WKH�PDQXVFULSW�PD\�UHVXOW�IURP�ODERU�
UHODWLRQV��JUDQWV��SDWHQWV��FRS\ULJKWV��DGYLFH��SURSHUW\��DJUHHPHQW�
RU�SHUVRQDO�UHODWLRQVKLSV�WKDW�PD\�LQÀXHQFH�WKH�GLUHFWLRQ�DQG�
UHVXOWV�RI�WKH�UHVHDUFK�

'XWLHV�RI�&RQYHUJHQFH�(GLWRUV
,W�LV�WKH�GXW\�RI�WKH�(GLWRUV�LQ�&KLHI�WR�PDNH�GHFLVLRQV�DERXW�WKH�
HGLWRULDO�SROLFLHV�RI�&RQYHUJHQFHV�DIWHU�FRQVLGHULQJ�WKH�RSLQLRQ�
RI�WKH�&RQWULEXWLQJ�(GLWRUV�DQG�$VVRFLDWH�(GLWRUV��7KH�XOWLPDWH�
UHVSRQVLELOLW\�IRU�GHFLGLQJ�ZKLFK�DUWLFOHV�DUH�SXEOLVKHG�LV�XS�WR�
WKH�(GLWRUV�LQ�&KLHI�RQ�WKH�EDVLV�RI�WKH�,QWHUQDWLRQDO�6FLHQWL¿F�
%RDUG
V�UHYLHZV�DQG�DIWHU�HQVXULQJ�FRPSOLDQFH�ZLWK�WKH�3ULQFL�
SOHV�RI�(WKLFV�DQG�JRRG�SUDFWLFH�

Declaração Geral
$�&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV�
WHP�XP�FRPSURPLVVR�FRP�D�pWLFD�H�GLUHLWRV�FDSD]HV�GH�JDUDQWLU�D�
TXDOLGDGH�GDV�SXEOLFDo}HV��H[WHQVtYHLV�D�WRGDV�DV�SDUWHV�DVVRFLD�
GDV�D�HVWD�UHYLVWD��DXWRUHV��HGLWRUHV��UHYLHZHUV�H�(GLo}HV�,3&%��
$VVXPLPRV�XPD�SROtWLFD�GH�DQWLSOiJLR�SDUD�JDUDQWLU�D�RULJLQD�
OLGDGH�GRV�DUWLJRV�RX�HYLWDU�RXWURV�FRPSRUWDPHQWRV�DQWLpWLFRV��
(VWD�SROtWLFD�HVWi�DVVRFLDGD�D�XP�FRQMXQWR�GH�SURFHGLPHQWRV�TXH�
YLVDP�DVVHJXUDU�D�RULJLQDOLGDGH��SURWHJHU�D�DXWRULD�H�GHWHWDU�FRLQ�
FLGrQFLDV�RX�VHPHOKDQoDV�HQWUH�QDV�VXEPLVV}HV�SDUD�SXEOLFDomR��
3URSRVWDV�RX�DUWLJRV�TXH�FRQVWLWXDP�SOiJLR�VHUmR�GHVFDUWDGRV�GD�
SXEOLFDomR�

Originalidade
6RPHQWH�WUDEDOKRV�RULJLQDLV�TXH�QmR�WHQKDP�VLGR�VXEPHWLGRV�RX�
SXEOLFDGRV�HP�RXWUD�SXEOLFDomR�SRGHP�VHU�VXEPHWLGRV�j�&RQYHU�
JrQFLDV��e�XPD�H[FHomR�D�SXEOLFDomR�GH�GLIHUHQWHV�DUWLJRV�VREUH�
GLIHUHQWHV�FRPSRQHQWHV�GR�PHVPR�HVWXGR�RX�SHVTXLVD��GHVGH�TXH�
QmR�WHQKDP�RX�YHQKDP�D�VHU�SXEOLFDGRV�HP�RXWUR�SHULyGLFR�

Taxas de submissão e publicação
&RQYHUJHQFHV���-RXUQDO�RI�5HVHDUFK�DQG�7HDFKLQJ�$UWV��p�XPD�UH�
YLVWD�GH�DFHVVR�DEHUWR��JUDWXLWD��QmR�FREUD�QHQKXPD�WD[D��QD�OHLWXUD��
VXEPLVV}HV��DYDOLDo}HV��SXEOLFDo}HV��GLVWULEXLomR�RX�GRZQORDG�

Plágio
&RQVLGHUD�VH�SOiJLR�R�XVR�GH�WUDEDOKRV�RX�LGHLDV�GH�RXWUR�V��VHP�
D�VXD�SHUPLVVmR�RX�UHIHUrQFLD�GH�DXWRULD�H�RULJHP��XWLOL]DQGR�RV�
FRPR�VHXV�SUySULRV�H�SDUD�EHQHItFLR�SUySULR�

Colaboração
2V�WUDEDOKRV�SRGHP�VHU�DVVLQDGRV�SRU�QR�Pi[LPR�FLQFR�DXWR�
UHV��(P�DPERV�RV�FDVRV��RV�DUWLJRV�WrP�XP�DXWRU�SULQFLSDO�TXH�
YHP�SULPHLUR�H�DJH�FRPR�DXWRU�FRUUHVSRQGHQWH��DR�TXDO�VHJXH�
R�VHJXLQWH��(VWD�RUGHP�p�GH¿QLGD�SHORV�DXWRUHV�QR�PRPHQWR�GD�
VXEPLVVmR��$�FDUWD�GH�FRQVHQWLPHQWR�SDUD�SXEOLFDU�H�JDUDQWLD�GH�
RULJLQDOLGDGH�p�DVVLQDGD�SHOR�DXWRU�FRUUHVSRQGHQWH��DXWRU�SULQFL�
SDO�RX�TXH�VXUJH�HP�SULPHLUR�OXJDU��HP�QRPH�GRV�RXWURV�DXWRUHV�
H�FRODERUDGRUHV�

Fraude
&RQVLGHUD�VH�FRPR�)UDXGH�R�XVR�GH�LQIRUPDo}HV�HQJDQRVDV�D�
SURSyVLWR�GH�SURFHGLPHQWRV��FRQGLo}HV�GH�SHVTXLVD��VREUH�D�LQ�
YHQomR�FRQFHomR�RX�D�DGXOWHUDomR�GH�GDGRV�GH�SHVTXLVD��LQFOXLQGR�
GDGRV�TXDQWLWDWLYRV��LPDJHQV��WDEHODV��JUi¿FRV�RX�RXWURV��7DPEpP�
D�H[FOXVmR�GH�GDGRV�TXH�VmR�FRQVLGHUDGRV�LQFRQYHQLHQWHV��1HVVH�
VHQWLGR��R�SURFHVVR�GH�UHYLVmR�SRU�SDUHV�FHJD�LPSOLFD�D�VHOHomR�GH�
DYDOLDGRUHV�TXH�QmR�VH�FRQKHFHP��QHP�D�SHVTXLVD�HP�TXHVWmR�

&RQÀLWR�GH�LQWHUHVVHV
+i�XP�FRQÀLWR�GH�LQWHUHVVHV�TXDQGR�R�HGLWRU�RX�R�DYDOLDGRU�WHP�
XPD�UHODomR�SHVVRDO�RX�SUR¿VVLRQDO�FRP�R�DXWRU�GR�PDQXVFULWR��
SDVVtYHO�GH�EHQH¿FLDU�RX�SUHMXGLFDU�R�PHVPR�GXUDQWH�R�SURFHVVR�
GH�DYDOLDomR�2V�FRQÀLWRV�SDUD�R�DXWRU�GR�PDQXVFULWR�SRGHP�
UHVXOWDU�GH�UHODo}HV�ODERUDLV��EROVDV��SDWHQWHV��GLUHLWRV�GH�DXWRU��
FRQVXOWRULD��SURSULHGDGH��DFRUGR�RX�UHODo}HV�SHVVRDLV�TXH�SRVVDP�
LQÀXHQFLDU�R�VHQWLGR�H�UHVXOWDGRV�GD�SHVTXLVD�

Deveres dos Editors da Convergências
e�GHYHU�GRV�(GLWRUV�LQ�&KLHI�WRPDU�GHFLV}HV�VREUH�DV�SROtWLFDV�
HGLWRULDLV�GD�&RQYHUJrQFLDV�RXYLGRV�RV�&RQWULEXWLQJ�(GLWRUV�
H�$VVRFLDWH�(GLWRUV��$�UHVSRQVDELOLGDGH�~OWLPD�VREUH�GHFLGLU�
TXH�DUWLJRV�VmR�SXEOLFDGRV�FRPSHWH�DR�(GLWRUV�LQ�&KLHI�FRP�
IXQGDPHQWR�QDV�LQGLFDo}HV�GRV�,QWHUQDWLRQDO�6FLHQWL¿F�%RDUG�H�
DSyV�DVVHJXUDU�R�FXPSULPHQWR�GRV�3ULQFtSLRV�GH�eWLFD�H�GH�ERDV�
SUiWLFDV�


�7KLV�VWDWHPHQW�IROORZV�
WKH�UHFRPPHQGDWLRQV�RI�
(OVHYLHU��6FL(/2�DQG�RI�WKH�
%HVW�3UDFWLFH�*XLGHOLQHV�
IRU�-RXUQDO�(GLWRUV�IURP�
&RPPLWWHH�RQ�3XEOLFDWLRQ�
(WKLFV���&23(�


�(VWD�GHFODUDomR�VHJXH�DV�
UHFRPHQGDo}HV�GD�(OVHYLHU��
6FL(/2�H�GR�%HVW�3UDFWLFH�
*XLGHOLQHV�IRU�-RXUQDO�
(GLWRUV�GR�&RPPLWWHH�RQ�
3XEOLFDWLRQ�(WKLFV���&23(�



WLRQ�RU�GDWD�RI�WKLUG�SDUWLHV�PXVW�EH�XVHG�ZLWK�H[SOLFLW�ZULWWHQ�
SHUPLVVLRQ�RI�WKH�DXWKRU�RU�YLVD��RU�RI�VRPHRQH�E\�WKLV�SHUVRQ��
PDLQWDLQLQJ�DQ�HWKLFDO�EHKDYLRU�WKDW�DVVXUHV�WKH�FRQ¿GHQWLDOLW\�
DQG�SUHVHUYHV�WKH�LGHQWLW\�DQG�WKH�VDIHJXDUG�RI�WKH�ULJKWV�RI�
WKLUG�SDUWLHV�

$XWKRUVKLS��WKH�DXWKRUVKLS�RI�WKH�ZRUN�VKRXOG�EH�OLPLWHG�WR�
WKRVH�ZKR�FRQWULEXWHG�VLJQL¿FDQWO\�WR�WKH�UHVHDUFK��GHVLJQ��H[H�
FXWLRQ�RU�LQWHUSUHWDWLRQ�RI�WKH�VWXG\�UHSRUWHG�LQ�WKH�PDQXVFULSW��
7KH�RUGHU�RI�DXWKRU�DQG�FRDXWKRUV�VKRXOG�IROORZ�WKH�FRQWULEXWLRQ�
RI�HDFK�WR�WKH�FRPSOHWLRQ�RI�WKH�VWXG\�DW�WKH�RULJLQ�RI�WKH�PDQXV�
FULSW��7KRVH�ZKR�SDUWLFLSDWHG�LQ�FHUWDLQ�LVRODWHG�DQG�WHFKQLFDO�
DVSHFWV�PD\�EH�LQFOXGHG�DV�FROODERUDWRUV�DQG�VKRXOG�DSSHDU�LQ�
WKH�DFNQRZOHGJPHQWV�DORQJ�ZLWK�DOO�VRXUFHV�RI�¿QDQFLDO�VXSSRUW�
IRU�WKH�LQYHVWLJDWLYH�SURFHVV�RU�LQKHUHQW�LQ�WKH�PDQXVFULSW��IRU�
H[DPSOH�WUDQVODWLRQV��7KH�DXWKRU�VKRXOG�PDNH�VXUH�WKDW�DOO�FR�
�DXWKRUV�DQG�FROODERUDWRUV�KDYH�YLHZHG�DQG�DSSURYHG�WKH�¿QDO�
YHUVLRQ�RI�WKH�PDQXVFULSW��DJUHHLQJ�WR�LWV�VXEPLVVLRQ�IRU�SXEOLFD�
WLRQ�LQ�&RQYHUJHQFHV�

'LVFORVXUH�DQG�FRQÀLFWV�RI�LQWHUHVW��WKH�PDQXVFULSW�VKRXOG�
LQFOXGH�FRQÀLFWV�RI�¿QDQFLDO�RU�RWKHU�LQWHUHVW��FRQVLGHULQJ�DOO�
DXWKRUV��DEOH�WR�LQÀXHQFH�WKH�UHVXOWV�RU�LQWHUSUHWDWLRQ�RI�WKH�
PDQXVFULSW��,W�VKRXOG�LQGLFDWH�DOO�VRXUFHV�RI�¿QDQFLDO�VXSSRUW�IRU�
WKH�LQYHVWLJDWLYH�SURFHVV�RU�LQKHUHQW�LQ�WKH�PDQXVFULSW�

)XQGDPHQWDO�HUURUV�LQ�SXEOLVKHG�DUWLFOHV��LI�DQ�DXWKRU�
GLVFRYHUV�D�VLJQL¿FDQW�HUURU�RU�LPSUHFLVLRQ�WKDW�DSSHDUV�LQ�D�
SXEOLVKHG�DUWLFOH

'XWLHV�RI�,3&%�(GLWLRQV
/RRN�DIWHU�WKH�TXDOLW\�RI�WKH�SXEOLVKHG�FRQWHQW�DQG�UHVSHFW�WKH�
3ULQFLSOHV�RI�(WKLFV�DQG�JRRG�SUDFWLFHV�RI�WKH�&RQYHUJHQFHV��
(QVXUH�WKDW�QR�VRXUFH�RI�FRPPHUFLDO�UHYHQXH�KDV�LPSDFW�RU�
LQÀXHQFH�HGLWRULDO�GHFLVLRQV��SDUWLFXODUO\�RQ�WKH�DGHTXDF\�RI�WKH�
GRXEOH�EOLQG�SHHU�UHYLHZ�SURFHVV��ZKLFK�HQVXUHV�WKH�TXDOLW\�RI�
VFLHQWL¿F�SXEOLFDWLRQ�

GLVFXVV}HV�FRP�XPD�RX�PDLV�SHVVRDV��$�LQIRUPDomR�RX�GDGRV�GH�
WHUFHLURV�GHYHP�VHU�XVDGDV�FRP�SHUPLVVmR�H[SOtFLWD�SRU�HVFULWR�
GR�DXWRU�RX�YLVDGR��RX�GH�DOJXpP�SRU�HVWH�UHVSRQViYHO��PDQWHQGR�
XP�FRPSRUWDPHQWR�pWLFR�TXH�DVVHJXUH�D�FRQ¿GHQFLDOLGDGH�H�
SUHVHUYH�D�LGHQWLGDGH�H�D�VDOYDJXDUGD�GH�GLUHLWRV�GH�WHUFHLURV�

Autoria: D�DXWRULD�GR�WUDEDOKR�GHYH�VHU�OLPLWDGD�D�TXHP�FRQWUL�
EXLX�GH�PRGR�VLJQL¿FDWLYR�SDUD�D�UHDOL]DomR�GD�SHVTXLVD��SURMHWR��
H[HFXomR�RX�LQWHUSUHWDomR�GR�HVWXGR�UHODWDGR�QR�PDQXVFULWR��$�
RUGHP�GH�DXWRU�H�FRDXWRUHV�GHYH�VHJXLU�R�FRQWULEXWR�GH�FDGD�XP�
SDUD�D�FRQFUHWL]DomR�GR�HVWXGR�QD�RULJHP�GR�PDQXVFULWR��3RGHP�
VHU�LQFOXtGRV�FRPR�FRODERUDGRUHV�DTXHOHV�TXH�SDUWLFLSDUDP�HP�
FHUWRV�DVSHWRV�LVRODGRV�H�WpFQLFRV��GHYHQGR�VXUJLU�QRV�DJUDGHFL�
PHQWRV�MXQWR�FRP�WRGDV�DV�IRQWHV�GH�DSRLR�¿QDQFHLUR�DR�SURFHVVR�
LQYHVWLJDWLYR�RX�LQHUHQWHV�DR�PDQXVFULWR��SRU�H[HPSOR�WUDGX�
o}HV���2�DXWRU�GHYH�FHUWL¿FDU�VH�TXH�WRGRV�RV�FRDXWRUHV�H�FRODER�
UDGRUHV�YLUDP�H�DSURYDUDP�D�YHUVmR�¿QDO�GR�PDQXVFULWR��FRQFRU�
GDQGR�FRP�VXD�VXEPLVVmR�SDUD�SXEOLFDomR�QD�&RQYHUJrQFLDV�

'LYXOJDomR�H�FRQÀLWRV�GH�LQWHUHVVHV��R�PDQXVFULWR�GHYH�LQFOXLU�
FRQÀLWRV�GH�LQWHUHVVH�¿QDQFHLUR�RX�GH�RXWUD�QDWXUH]D��FRQVLGHUDQ�
GR�WRGRV�RV�DXWRUHV��FDSD]�GH�LQÀXHQFLDU�RV�UHVXOWDGRV�RX�D�LQ�
WHUSUHWDomR�GR�PDQXVFULWR��'HYH�LQGLFDU�WRGDV�DV�IRQWHV�GH�DSRLR�
¿QDQFHLUR�DR�SURFHVVR�LQYHVWLJDWLYR�RX�LQHUHQWHV�DR�PDQXVFULWR�

(UURV�IXQGDPHQWDLV�HP�DUWLJRV�SXEOLFDGRV��FDVR�XP�DXWRU�
GHVFXEUD�XP�HUUR�VLJQL¿FDWLYR�RX�LPSUHFLVmR�TXH�FRQVWH�GH�
XP�DUWLJR�SXEOLFDGR�WHP�R�GHYHU�GH�LQIRUPDU�LPHGLDWDPHQWH�RV�
(GLWRUV�LQ�&KLHI�GD�&RQYHUJrQFLDV�GH�PRGR�D�FRUULJLU�R�DUWLJR�

'HYHUHV�GDV�(GLo}HV�,3&%
=HODU�SHOD�TXDOLGDGH�GRV�FRQWH~GRV�SXEOLFDGRV�H�SHOR�UHVSHLWR�
GRV�3ULQFtSLRV�GH�eWLFD�H�GH�ERDV�SUiWLFDV�GD�&RQYHUJrQFLDV��
$VVHJXUDU�TXH�QHQKXPD�IRQWH�GH�UHFHLWD�FRPHUFLDO�WHP�LPSDFWR�
RX�LQÀXrQFLD�DV�GHFLV}HV�HGLWRULDLV��SDUWLFXODUPHQWH�QD�LGRQHLGD�
GH�GR�SURFHVVR�GH�UHYLVmR�SDULWiULD�GXSODPHQWH�FHJD��TXH�JDUDQWH�
D�TXDOLGDGH�GD�SXEOLFDomR�FLHQWt¿FD�

�LQ�&KLHI�FDVHV�RI�VXEVWDQWLDO�VLPLODULW\�RU�RYHUODS�EHWZHHQ�WKH�
PDQXVFULSW�HYDOXDWHG�DQG�RWKHU�SXEOLFDWLRQV�RU�H[LVWLQJ�ZRUNV��
DV�ZHOO�DV�RWKHU�SUDFWLFHV�WKDW�FRQVWLWXWH�SUREOHPV�RI�RULJLQDOLW\��
SODJLDULVP��IUDXG�RU�FROODERUDWLRQ�

'LVFORVXUH�DQG�FRQÀLFWV�RI�LQWHUHVW��5HYLHZHUV�DUH�SURKLELWHG�
IURP�XVLQJ�RU�GLVFORVLQJ�XQSXEOLVKHG�PDWHULDO�GLVFORVHG�E\�WKLUG�
SDUWLHV�DQG�REWDLQHG�IURP�VXEPLWWHG�PDQXVFULSWV�ZLWKRXW�WKH�
H[SUHVV�ZULWWHQ�FRQVHQW�RI�WKH�DXWKRU��V���5HYLHZHUV�PD\�QRW�
HYDOXDWH�PDQXVFULSWV�LQ�ZKLFK�WKH\�KDYH�FRQÀLFWV�RI�LQWHUHVW�GXH�
WR�FRPSHWLWLYH��FROODERUDWLYH�RU�RWKHU�UHODWLRQVKLSV�RU�OLQNV�ZLWK�
DQ\�RI�WKH�DXWKRUV��FRPSDQLHV�RU��SRVVLEO\��LQVWLWXWLRQV�DWWDFKHG�
WR�WKH�PDQXVFULSWV��5HYLHZHUV
�FRQÀLFWV�RI�LQWHUHVW�VKRXOG�EH�
UHSRUWHG�WR�WKH�(GLWRUV�LQ�&KLHI�DV�VRRQ�DV�WKH\�DUH�GHWHFWHG�

'XWLHV�RI�WKH�$XWKRUV�WKDW�SXEOLVK�LQ�&RQYHUJHQFHV
General rules: $XWKRUV�PXVW�VXEPLW�SURSRVDOV�DFFRUGLQJ�WR�WKH�
W\SRORJLHV�RI�DUWLFOHV���2ULJLQDO�$UWLFOH��&DVH�6WXG\�RU�/LWHUDWXUH�
5HYLHZ�$UWLFOH���DQG�DFFRUGLQJ�WR�WKH�*XLGHOLQHV�IRU�$UWLFOHV��
6XEPLVVLRQ�RI�DQ\�PDQXVFULSW�LPSOLHV�WKDW�WKH�DXWKRU�DVVXPHV�
WKH�EHVW�SUDFWLFHV�DQG�FRGHV�RI�FRQGXFW�DQG�HWKLFV�HVWDEOLVKHG�E\�
QDWLRQDO�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�ODZV�

7KH�VXEPLWWHG�PDQXVFULSWV�PXVW�FRQVWLWXWH�DQ�DFFXUDWH�UHSRUW�
RI�WKH�ZRUN�FDUULHG�RXW��IROORZLQJ�WKH�JXLGHOLQHV�IRU�SDSHUV�RI�
&RQYHUJrQFLDV��7KH�PDQXVFULSW�VKRXOG�FRQWDLQ�LQIRUPDWLRQ�DQG�
UHIHUHQFHV�WKDW�DOORZ�XQGHUVWDQGLQJ�DQG�GLVVHPLQDWLRQ�RU�WKDW�
RWKHUV�DUH�DEOH�WR�UHSOLFDWH�RU�EURDGHQ�WKH�LQYHVWLJDWLYH�SURFHVV��
7KH�PDQLSXODWLRQ�RI�GDWD��IUDXGXOHQW�RU�LQWHQWLRQDOO\�LPSUHFLVH�
VWDWHPHQWV�FRQVWLWXWH�XQDFFHSWDEOH�XQHWKLFDO�EHKDYLRU�WKDW�LP�
SOLHV�WKH�UHMHFWLRQ�RI�PDQXVFULSW�VXEPLVVLRQ�RU�LWV�HOLPLQDWLRQ�
IURP�SXEOLFDWLRQ��DV�ZHOO�DV�RWKHU�OHJDO�DFWLRQV�

2ULJLQDOLW\�DQG�SODJLDULVP��WKH�DXWKRU��V��JXDUDQWHH�WKDW�WKH�WH[WV�
VXEPLWWHG�DUH�RULJLQDO���XQSXEOLVKHG��WKDW�LV��WKH\�KDYH�QRW�EHHQ�
SXEOLVKHG�EHIRUH��UHJDUGOHVV�RI�WKH�IRUP��,W�LV�XQGHUVWRRG�WKDW�
WKH�SXEOLFDWLRQ�RI�GLIIHUHQW�DUWLFOHV�UHODWLQJ�WR�GLIIHUHQW�FRPSR�
QHQWV�RI�WKH�VDPH�VWXG\�RU�UHVHDUFK�FRUUHVSRQGV�WR�GLIIHUHQW�DQG�
RULJLQDO�DUWLFOHV��,Q�DGGLWLRQ��WKH�DXWKRU�ZDUUDQWV�WKDW�KH�KDV�QRW�
OLFHQVHG�RU�WUDQVIHUUHG�WR�DQ\RQH�WKH�FRS\ULJKW�RI�WKH�DUWLFOH�KH�
VXEPLWV�DQG�WKDW�KH�LV�LWV�VROH�DXWKRU��RU�WKDW�KH�DQG�WKH�FRDXWKRUV�
OLVWHG�LQ�WKH�DUWLFOH�DUH�WKHLU�VROH�DXWKRUV���ZKR�JHQHUDOO\�KDYH�
WKH�ULJKW�WR�PDNH�FRQFHVVLRQV�WR�&RQYHUJHQFHV��7KH�DXWKRU�ZKR�
VXEPLWV�WKH�DUWLFOH�UHSUHVHQWV�WKH�FR�DXWKRUV�OLVWHG�LQ�WKH�PDQXV�
FULSW��XS�WR�D�PD[LPXP�RI�¿YH�DXWKRUV���WDNLQJ�UHVSRQVLELOLW\�
IRU�FRPSOLDQFH�ZLWK�FRS\ULJKW�ODZ��QDPHO\�HQVXULQJ�WKDW�WKH�
PDQXVFULSW�LV�HQWLUHO\�RULJLQDO��DQG�WKDW�FLWHG�RU�SDUDSKUDVHG�WH[WV�
DUH�UHIHUHQFHG��3ODJLDULVP�LQ�DOO�LWV�IRUPV�FRQVWLWXWHV�XQHWKLFDO�
HGLWRULDO�EHKDYLRU�DQG�LV�XQDFFHSWDEOH�

Multiple, redundant, simultaneous publication: $Q�DXWKRU�
VKRXOG�QRW�SXEOLVK�VLPLODU�PDQXVFULSWV�RQ�WKH�VDPH�VHDUFK�LQ�
PRUH�WKDQ�RQH�MRXUQDO��,W�LV�XQGHUVWRRG�WKDW�WKH�SXEOLFDWLRQ�RI�
GLIIHUHQW�DUWLFOHV�UHODWLQJ�WR�GLIIHUHQW�FRPSRQHQWV�RI�WKH�VDPH�
VWXG\�RU�UHVHDUFK�FRUUHVSRQGV�WR�GLIIHUHQW�DQG�RULJLQDO�DUWLFOHV��
2Q�WKH�RWKHU�KDQG��VHQGLQJ�RU�SXEOLVKLQJ�WKH�VDPH�PDQXVFULSW�
IRU�PRUH�WKDQ�RQH�MRXUQDO�FRQVWLWXWHV�XQDFFHSWDEOH�XQHWKLFDO�
HGLWRULDO�EHKDYLRU�

Transparency, respect and equality: 7KH�DXWKRU�FHUWL¿HV�WKDW�
KLV�WH[WV�GR�QRW�GHIDPH�DQ\RQH��WKDW�GRHV�QRW�SUHMXGLFH�RWKHU�
FRS\ULJKWV��WKDW�GRHV�QRW�FRPSURPLVH�WKH�ULJKW�WR�LQIRUPDWLRQ�
DQG�SURWHFWLRQ�RI�LGHQWLW\�DQG�GRHV�QRW�LQYDGH�WKH�SULYDF\�RI�
DQ\RQH��QRU�RWKHUZLVH�YLRODWHV�DQ\�FRPPRQ�ODZ�RI�DQ\�SHUVRQ��
7KH�DXWKRU�DJUHHV�WR�LQGHPQLI\�&RQYHUJHQFHV�DJDLQVW�DQ\�
FODLP�RU�DFWLRQ�DOOHJLQJ�IDFWV�WKDW��LI�WUXH��FRQVWLWXWH�D�EUHDFK�
RI�DQ\�RI�WKH�ZDUUDQWLHV�UHIHUUHG�WR��2Q�WKH�VRXUFHV��WKH�DXWKRU�
HQVXUHV�WKDW�WKH�ZRUN�RI�WKLUG�SDUWLHV�LV�DOZD\V�UHFRJQL]HG�
ZLWK�UHIHUHQFH�ELEOLRJUDSKLFDO�UHIHUHQFH�LQ�WH[WV��FLWDWLRQ�RU�
SDUDSKUDVH���¿JXUHV��LPDJHV��WDEOHV��SLFWXUHV��JUDSKV�DQG�RWKHUV��
$OO�IRQWV�PXVW�EH�UHIHUHQFHG�FRUUHFWO\��,QIRUPDWLRQ�IURP�SXEOL�
FDWLRQV�RU�FRPPXQLFDWLRQV�LQ�WKH�SXEOLF�GRPDLQ�PXVW�IROORZ�
WKH�VWDQGDUG�RI�UHIHUHQFH��ZKLOH�WKH�GDWD�REWDLQHG�LQ�SDUWLFXODU�
LPSO\�H[SOLFLW�ZULWWHQ�DXWKRUL]DWLRQ�IURP�WKH�VRXUFH��7KH\�
DUH�H[DPSOHV�RI�VRXUFHV�REWDLQHG�LQ�SDUWLFXODU��FRQYHUVDWLRQV��
FRUUHVSRQGHQFH��GLVFXVVLRQV�ZLWK�RQH�RU�PRUH�SHRSOH��,QIRUPD�

FDVRV�GH�VHPHOKDQoD�VXEVWDQFLDO�RX�VREUHSRVLomR�HQWUH�R�PDQXVFULWR�
DYDOLDGR�H�RXWUDV�SXEOLFDo}HV�RX�WUDEDOKRV�H[LVWHQWHV��EHP�FRPR�
RXWUDV�SUiWLFDV�TXH�FRQVWLWXDP�SUREOHPDV�GH�RULJLQDOLGDGH��SOiJLR��
IUDXGH�RX�GH�FRODERUDomR�

'LYXOJDomR�H�FRQÀLWRV�GH�LQWHUHVVH��RV�5HYLHZHUV�HVWmR�LPSHGLGRV�
GH�XVDU�RX�GLYXOJDU�PDWHULDLV�LQpGLWRV�GLYXOJDGRV�GH�WHUFHLURV�H�
REWLGRV�SHORV�PDQXVFULWRV�VXEPHWLGRV�VHP�R�FRQVHQWLPHQWR�H[SUHV�
VR�H�SRU�HVFULWR�GR�V��DXWRU�HV���2V�5HYLHZHUV�QmR�SRGHP�DYDOLDU�RV�
PDQXVFULWRV�HP�TXH�WHQKDP�FRQÀLWRV�GH�LQWHUHVVH�SRU�TXHVW}HV�FRP�
SHWLWLYDV��FRODERUDWLYDV�RX�RXWURV�UHODFLRQDPHQWRV�RX�OLJDo}HV�FRP�
TXDOTXHU�XP�GRV�DXWRUHV��HPSUHVDV�RX��SRVVLYHOPHQWH��LQVWLWXLo}HV�
OLJDGDV�DRV�PDQXVFULWRV��2V�FRQÀLWRV�GH�LQWHUHVVH�GRV�5HYLHZHUV�
GHYHP�VHU�UHSRUWDGRV�DRV�(GLWRUV�LQ�&KLHI�ORJR�TXH�VHMDP�GHWHWDGRV�

Deveres dos Autores que publicam na Convergências
Normas gerais:�2V�DXWRUHV�GHYHP�VXEPHWHU�SURSRVWDV�GH�DFRUGR�
FRP�DV�WLSRORJLDV�GH�DUWLJRV�±�$UWLJR�2ULJLQDO��&DVR�GH�(VWXGR�RX�
$UWLJR�GH�UHYLVmR�GD�OLWHUDWXUD�±�H�GH�DFRUGR�FRP�DV�/LQKDV�RULHQ�
WDGRUDV�SDUD�$UWLJRV��$�VXEPLVVmR�GH�TXDOTXHU�PDQXVFULWR�LPSOLFD�
TXH�R�DXWRU�DVVXPD�DV�PHOKRUHV�SUiWLFDV�H�FyGLJRV�GH�FRQGXWD�H�pWL�
FD�HVWDEHOHFLGRV�SRU�RUJDQL]Do}HV�H�OHLV�QDFLRQDLV�H�LQWHUQDFLRQDLV�

2V�PDQXVFULWRV�LQVFULWRV�GHYHP�FRQVWLWXLU�XP�UHODWR�SUHFLVR�GR�
WUDEDOKR�UHDOL]DGR��VHJXLQGR�DV�JXLGHOLQHV�IRU�SDSHUV�GD�&RQYHU�
JrQFLDV��2�PDQXVFULWR�GHYH�FRQWHU�DV�LQIRUPDo}HV�H�UHIHUrQFLDV�
TXH�SHUPLWDP�FRPSUHHQGHU�H�GLVVHPLQDU�RX�TXH�RXWURV�VHMDP�
FDSD]HV�GH�UHSOLFDU�RX�DPSOLDU�R�SURFHVVR�LQYHVWLJDWLYR��$�PDQL�
SXODomR�GH�GDGRV��GHFODUDo}HV�IUDXGXOHQWDV�RX�LQWHQFLRQDOPHQWH�
LPSUHFLVDV�FRQVWLWXHP�XP�FRPSRUWDPHQWR�DQWLpWLFR�LQDFHLWiYHO�
TXH�LPSOLFD�D�UHMHLomR�GD�VXEPLVVmR�GH�PDQXVFULWR�RX�D�VXD�
HOLPLQDomR�GD�SXEOLFDomR��EHP�FRPR�GHPDLV�Do}HV�OHJDLV�

2V�PDQXVFULWRV�LQVFULWRV�GHYHP�FRQVWLWXLU�XP�UHODWR�SUHFLVR�GR�
WUDEDOKR�UHDOL]DGR��VHJXLQGR�DV�JXLGHOLQHV�IRU�SDSHUV�GD�&RQYHU�
JrQFLDV��2�PDQXVFULWR�GHYH�FRQWHU�DV�LQIRUPDo}HV�H�UHIHUrQFLDV�TXH�
SHUPLWDP�FRPSUHHQGHU�H�GLVVHPLQDU�RX�TXH�RXWURV�VHMDP�FDSD]HV�
GH�UHSOLFDU�RX�DPSOLDU�R�SURFHVVR�LQYHVWLJDWLYR��$�PDQLSXODomR�GH�
GDGRV��GHFODUDo}HV�IUDXGXOHQWDV�RX�LQWHQFLRQDOPHQWH�LPSUHFLVDV�
FRQVWLWXHP�XP�FRPSRUWDPHQWR�DQWLpWLFR�LQDFHLWiYHO�TXH�LPSOLFD�D�
UHMHLomR�GD�VXEPLVVmR�GH�PDQXVFULWR�RX�D�VXD�HOLPLQDomR�GD�SXEOLFD�
omR��EHP�FRPR�GHPDLV�Do}HV�OHJDLV��3XEOLFDomR�P~OWLSOD��UHGXQGDQ�
WH�H�VLPXOWkQHD��XP�DXWRU�QmR�GHYH�SXEOLFDU�PDQXVFULWRV�VLPLODUHV�
VREUH�D�PHVPD�SHVTXLVD�HP�PDLV�TXH�XP�SHULyGLFR��(QWHQGH�VH�TXH�
D�SXEOLFDomR�GH�DUWLJRV�GLIHUHQWHV�UHODWLYRV�D�GLVWLQWDV�FRPSRQHQWHV�
GH�XP�PHVPR�HVWXGR�RX�SHVTXLVD�FRUUHVSRQGH�D�DUWLJRV�GLIHUHQWHV�
H�RULJLQDLV��3RU�RXWUR�ODGR��R�HQYLR�RX�SXEOLFDomR�GR�PHVPR�PD�
QXVFULWR�SDUD�PDLV�TXH�XP�SHULyGLFR�FRQVWLWXL�XP�FRPSRUWDPHQWR�
HGLWRULDO�DQWLpWLFR�LQDFHLWiYHO�

Publicação múltipla, redundante e simultânea: 8P�DXWRU�QmR�
GHYH�SXEOLFDU�PDQXVFULWRV�VHPHOKDQWHV�VREUH�D�PHVPD�SHVTXLVD�HP�
PDLV�GR�TXH�XPD�UHYLVWD��(QWHQGH�VH�TXH�D�SXEOLFDomR�GH�GLIHUHQWHV�
DUWLJRV�UHODFLRQDGRV�FRP�GLIHUHQWHV�FRPSRQHQWHV�GR�PHVPR�HVWXGR�
RX�SHVTXLVD�FRUUHVSRQGH�D�DUWLJRV�GLIHUHQWHV�H�RULJLQDLV��3RU�RXWUR�
ODGR��R�HQYLR�RX�SXEOLFDomR�GR�PHVPR�PDQXVFULWR�SDUD�PDLV�GR�
TXH�XPD�UHYLVWD�FRQVWLWXL�XP�FRPSRUWDPHQWR�HGLWRULDO�DQWL�pWLFR�
LQDFHLWiYHO�

Transparência, respeito e igualdade:�2�DXWRU�FHUWL¿FD�TXH�RV�VHXV�
WH[WRV�QmR�GLIDPDP�QLQJXpP��TXH�QmR�SUHMXGLFD�RXWURV�GLUHLWRV�
DXWRUDLV��TXH�QmR�FRPSURPHWH�R�GLUHLWR�j�LQIRUPDomR�H�j�SURWHomR�GD�
LGHQWLGDGH�H�TXH�QmR�LQYDGH�D�SULYDFLGDGH�GH�QLQJXpP��QHP�GH�RXWUD�
IRUPD�YLROD�TXDOTXHU�GLUHLWR�FRPXP�GH�TXDOTXHU�SHVVRD��2�DXWRU�
FRQFRUGD�HP�LQGHQL]DU�D�&RQYHUJrQFLDV�FRQWUD�TXDOTXHU�UHFODPDomR�
RX�DomR�TXH�DOHJXH�IDWRV�TXH��VH�IRUHP�YHUGDGHLURV��FRQVWLWXDP�XPD�
YLRODomR�GH�TXDOTXHU�GDV�JDUDQWLDV�UHIHULGDV�
6REUH�DV�IRQWHV��R�DXWRU�DVVHJXUD�TXH�R�WUDEDOKR�GH�WHUFHLURV�p�
VHPSUH�UHFRQKHFLGR�FRP�LQGLFDomR�UHIHUHQFLDomR�ELEOLRJUi¿FD�
HP�WH[WRV��FLWDomR�RX�SDUiIUDVH���¿JXUDV��LPDJHQV��WDEHODV��
TXDGURV��JUi¿FRV�H�RXWURV��7RGDV�DV�IRQWHV�GHYHP�VHU�UHIHUHQ�
FLDGDV�FRUUHWDPHQWH��,QIRUPDo}HV�SURYHQLHQWHV�GH�SXEOLFDo}HV�
RX�FRPXQLFDo}HV�GH�GRPtQLR�S~EOLFR�GHYHP�VHJXLU�D�QRUPD�
GH�UHIHUHQFLDomR��HQTXDQWR�TXH�RV�GDGRV�REWLGRV�HP�SDUWLFXODU�
LPSOLFDP�D�DXWRUL]DomR�H[SOtFLWD�SRU�HVFULWR�GD�IRQWH��6mR�H[HP�
SOR�GH�IRQWHV�REWLGDV�HP�SDUWLFXODU��FRQYHUVDV��FRUUHVSRQGrQFLD��
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About us
Sobre nós

&RQYHUJHQFHV�±�-RXUQDO�RI�5HVHDUFK�DQG�$UWV�(GXFDWLRQ��KDV�
2SHQ�$FFHVV�MRUQDO�DQG�LV�D�VFLHQWL¿F�UHVHDUFK�MRXUQDO�ZLWK�
(�,661�DQG�EOLQG�SHHU�UHYLHZ��ZKLFK�SXEOLVKHV�SDSHUV�LQ�WKH�
DUHDV�RI�GHVLJQ��PXVLF�DQG�YLVXDO�DUWV�

7KH�&RQYHUJHQFHV�-RXUQDO�SXEOLVKHV�IUHH�RI�FKDUJH��LQ�RSHQ�
DFFHVV��WKH�RULJLQDO�UHVXOWV�HYDOXDWHG�E\�SHHUV��ZKLFK�H[SODLQ�
H[SHULHQFHV�DQG�UHVXOWV�IURP�UHVHDUFK�DQG�SUDFWLFH�LQ�WKH�DUHDV�
RI�GHVLJQ��PXVLF�DQG�WKH�YLVXDO�DUWV��7KURXJK�2ULJLQDO�SDSHUV��
&DVH�5HSRUWV�RU�5HYLHZ�3DSHUV��E\�E\�SURIHVVLRQDOV�UHVHDUFKHUV�
DQG�VFKRODUO\�FRQWULEXWRUV��LW�SURPRWHV�NQRZOHGJH�UHODWHG�WR�
WKH�DFWLYLWLHV�RI�GHVLJQ��PXVLF�DQG�RWKHU�YLVXDO�DUWV�LQ�DOO�LWV�
GRPDLQV�RI�DSSOLFDWLRQ��DV�ZHOO�DV�LWV�KLVWRU\��LWV�WHDFKLQJ�DQG�
OHDUQLQJ�

7KH�DXWKRUV�DQG�UHDGHUV�RI�WKLV�MRXUQDO�DUH�PDLQO\�SURIHVVLR�
QDOV��VWXGHQWV��UHVHDUFKHUV�DQG�VFKRODUV�IURP�DOO�¿HOGV�RI�GHVLJQ��
PXVLF�DQG�YLVXDO�DUWV�DW�DQ�LQWHUQDWLRQDO�OHYHO�
&RQYHUJHQFHV�LV�SXEOLVKHG�LQ�0D\�DQG�1RYHPEHU�RI�HDFK�\HDU�
DQG�DFFHSWV�SDSHUV�ZULWWHQ�LQ�3RUWXJXHVH��(QJOLVK�RU�6SDQLVK�

&DOO�IRU�SDSHUV�LV�SHUPDQHQWO\�RSHQ�XQWLO�WKH�HQG�RI�0DUFK�DQG�
6HSWHPEHU�RI�HDFK�\HDU�

$LP�DQG�VFRSH
$FW�DV�DQ�LQWHUQDWLRQDO�IRUXP�IRU�GLVFXVVLRQ�EHWZHHQ�DFDGHPLF�
UHVHDUFKHUV�DQG�LQGXVWU\�SUDFWLWLRQHUV��UHSRUWLQJ�QHZ�UHVHDUFK��
SULQFLSOHV��SURFHGXUHV�RU�WHFKQLTXHV�UHOHYDQW�WR�GHVLJQ��YLVXDO�
DUWV�DQG�PXVLFRORJ\�PXVLF�

:H�DLP�WR�GLVVHPLQDWH�QHZ�WKHRUHWLFDO�SHUVSHFWLYHV��QHZ�SUDFWL�
FHV��SURFHVVHV��PHWKRGV�DQG�WHFKQLTXHV�WKDW�UHVXOW�IURP�SURMHFW�
�JURXQGHG�UHVHDUFK��WKHRU\�DQG�WHDFKLQJ�H[SHULHQFH�RU�IURP�
RWKHU�UHODWLRQV�EHWZHHQ�H[LVWLQJ�GDWD��ZLWK�DSSOLFDEOH�UHVXOWV�LQ�
WKH�DUHDV�RI�GHVLJQ��YLVXDO�DUWV�DQG�PXVLFRORJ\�PXVLF�

$�&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV�p�
XPD�SXEOLFDomR�GH�$FHVVR�/LYUH��FRP�(�,661�H�DYDOLDomR�SDUL�
WiULD�FHJD��TXH�SXEOLFD�DUWLJRV�QDV�iUHDV�GR�GHVLJQ��GD�P~VLFD�H�
DUWHV�YLVXDLV�

$�5HYLVWD�&RQYHUJrQFLDV�SXEOLFD�JUDWXLWDPHQWH�HP�DFHVVR�DEHUWR�
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RXWUDV�UHODo}HV�HQWUH�GDGRV�H[LVWHQWHV��FRP�UHVXOWDGRV�DSOLFiYHLV�QDV�
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Territorial resilience and cultural 
ODQGVFDSHV��WKH�&LQTXH�7HUUH�� � �
1DWLRQDO�3DUN�FDVH�VWXG\
Resiliencia territorial y paisajes culturales: el estudio de 
caso del Parque Nacional de las Cinque Terre
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1. Introduction: the terraced landscape of the Cinque Terre

7HUUDFHG�ODQGVFDSH�LV�D�FKDUDFWHULVWLF�IHDWXUH�WKURXJKRXW�PRVW�RI�FXOWLYDWHG�VORSHV�LQ�
,WDO\�DQG�WKH�ZKROH�0HGLWHUUDQHDQ�DUHD��,W�LV�D�VSHFLILF�FXOWXUDO�ODQGVFDSH�RI�JUHDW�DHV�
WKHWLF��SURGXFWLYH�DQG�HQYLURQPHQWDO�LPSRUWDQFH��7HUUDFHG�WHUUDLQ�LV�FRQVLGHUHG�WR�EH�
WKH�PRVW�HPEOHPDWLF�DQG�JOREDOO\�ZLGHVSUHDG�NLQG�RI�³DQWKURSRJHQLF�WHUUDLQ´��6WDQFKL�
HW�DO���������DQG�RQH�RI�WKH�PRVW�HYLGHQW�DQG�EULOOLDQW�H[DPSOHV�RI�PDQ¶V�LQJHQLRXVQHVV�
DQG�GULYH�WR�VKDSH�KRVWLOH�WHUULWRU\�WR�KLV�QHHGV��,Q�,WDO\��WKH�ILUVW�WUDFHV�RI�WKLV�KLVWRUL�
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FIG. 1
7KH�&LQTXH�7HUUH�1DWLRQDO�
3DUN�DUHD�DQG�LWV�VWHHS�
QHVVHV�PDLQWHQDQFH�RQ�QHZ�
WHUUDFHV�LQ�WKH�QDWLRQDO�SDUN�
DUHD��D�PLQRU�ODQGVOLGH�RYHU�
WKH�63����URDG��UHQRYDWLRQ�
ZRUNV�RQ�FROODSVHG�WHUUDFHV�
DIWHU�D�KHDY\�UDLQVWRUP�DERYH�
WKH�YLOODJH�RI�0RQWHURVVR�

6RXUFH��SKRWRV�DQG�GLDJUDPV�
E\�WKH�DXWKRU��������

FIG. 2
7HUUDFHG�YLQH\DUGV�LQ�WKH�
9RODVWUD�DUHD��EHWZHHQ�WKH�
YLOODJHV�RI�&RUQLJOLD�DQG�
0DQDUROD���WKH�ODWWHU�LQ�WKH�
EDFNJURXQG�FRPSDULVRQ�EH�
WZHHQ�WKH�FXOWLYDWHG�WHUUDFHV�
LQ�WKH�����V�DQG�WRGD\¶V�
VLWXDWLRQ��RQ�WKH�ULJKW

6RXUFH��FXOWLYDWHG�WHUUDFHV�LQ�
WKH�����V�RQ�WKH�OHIW��SKRWR�
E\�5��7HUUDQRYD��������S��
�����DQG�WRGD\¶V�VLWXDWLRQ��
RQ�WKH�ULJKW��SKRWR�E\�WKH�
DXWKRU��������

FDOO\�UHOHYDQW��KLVWRULFL]HG�ODQGVFDSH�GDWH�EDFN�WR�1HROLWKLF�WLPHV��$FFRUGLQJ�WR�$JQR�
OHWWL�DQG�FROOHDJXHV���������WHUUDFHV�VWDUWHG�VSUHDGLQJ�WKURXJKRXW�,WDO\�LQ�WKH�5HQDLVVDQ�
FH�DQG�EHFDPH�D�GHILQLQJ�HOHPHQW�RI�RXU�DJULFXOWXUDO�ODQG��,Q�WKH�IROORZLQJ�FHQWXULHV��
GHPRJUDSKLF�DQG�VRFLR�HFRQRPLF�G\QDPLFV�LQ�WKH�FRXQWU\�OHG�WKLV�SDUWLFXODU�NLQG�RI�
SURGXFWLYH�ODQGVFDSH�WR�VSUHDG�IXUWKHU��ZLWK�D�SHDN�GXULQJ�WKH�����V�ZKLOH�WKH�FRXQ�
WU\VLGH�ZDV�EHLQJ�UHSRSXODWHG�DQG�D�UHQHZHG�LQWHUHVW�LQ�WKH�WKHRULHV�DQG�WHFKQLTXHV�RI�
DJURQRP\�UHJDUGLQJ�WKH�WUDQVIRUPDWLRQ�RI�PRXQWDLQRXV�DQG�KLOO�ODQGVFDSHV�ZHUH�WDNLQJ�
SODFH��6HUHQL��������

6LQFH�WKH�VLJQLILFDQW�PRYH�RI�UXUDO�SRSXODWLRQ�WR�WKH�FLWLHV�LQ�WKH�µ��V�DQG�µ��V�RI�WKH�
ODVW�FHQWXU\��WHUUDFHG�WHUULWRU\�KDV�EHHQ�DEDQGRQHG�DQG�LWV�FRQGLWLRQV�KDYH�GHWHULRUDWHG��
&URSSLQJ�WUDGLWLRQV�DQG�WKLV�SURGXFWLYH�ODQGVFDSH�KDYH�VXIIHUHG�JUHDWO\�IURP�WKH�GHYH�
ORSPHQW�RI�PHFKDQL]HG�DJULFXOWXUH��HVSHFLDOO\�LQ�WKRVH�PDUJLQDO�DQG�PRUH�LPSHUYLRXV�
KLOO�DUHDV�ZKHUH�FXOWLYDWLRQ�LV�GLIILFXOW��7KH�HIIRUW�DQG�OLPLWHG�ILQDQFLDO�IHDVLELOLW\�RI�
EXLOGLQJ��PDLQWDLQLQJ�DQG�FXOWLYDWLQJ�WHUUDFHV�ZLWKRXW�QHZ�DJULFXOWXUDO�PDFKLQHV�KDV�
OHG��LQ�VRPH�RFFDVLRQV��WR�WKH�ORVV�RI�WUDGLWLRQDO�FURSSLQJ�SUDFWLFHV�DQG�DVVRFLDWHG�ODQ�
GVFDSH�W\SRORJLHV���$V�ZHOO�DV�IRU�WKHLU�LQLWLDO�SURGXFWLYH�LPSOLFDWLRQV�DQG�WKH�QHZ�NLQG�
RI�ODQGVFDSH�WKH\�FUHDWH��WHUUDFHG�V\VWHPV�KDYH�EHHQ�VWXGLHG�DQG�GRFXPHQWHG�ZRUOGZL�
GH�IRU�WKHLU�EHQHILFLDO�HIIHFWV�RQ�K\GURJHRORJLFDO�VWDELOLW\�RI�VORSHV�DQG��FRQVHTXHQWO\��
RI�VHWWOHPHQWV��$Q�LPSRUWDQW�ZRUN�RI�V\VWHPDWL]DWLRQ�RI�WKH�H[LVWLQJ�VFLHQWLILF�OLWHUDWXUH�
SURGXFHG�RQ�WKLV�ILHOG�RI�LQYHVWLJDWLRQ�KDV�EHHQ�GRQH�E\�6RILD�DQG�FROOHDJXHV���������
DQG�7DUROOL�HW�DO���������

+RZHYHU��VXFK�PHWKRGV�RI�VORSH�UHLQIRUFHPHQW�DQG�FRQWUROOHG�UXQRII�IURP�UDLQZDWHU�IDLO�
WR�KDYH�WKHVH�SRVLWLYH�HIIHFWV�ZKHQ�WKH\�DUH�PDQDJHG�DFFRUGLQJ�WR�VKRUW�WHUP�ORJLF�DV�RS�
SRVHG�WR�IROORZLQJ�SURJUDPV�DQG�ORQJ�WHUP�SODQQLQJ��RU�ZKHQ�PDLQWHQDQFH�LV�FDUULHG�RXW�
ZLWK�XQVXLWDEOH�WHFKQLTXHV��WKXV�HQKDQFLQJ�WKH�HIIHFWV�RI�VXSHU¿FLDO�DQG�UXQRII�ZDWHU�ZLWK�
VXEVHTXHQW�FKDLQ�UHDFWLRQ�GDPDJH�WR�YHUWLFDO�WHUUDLQ�HOHPHQWV��ODQG�VDWXUDWLRQ�DQG�ODQGV�
OLGH�SKHQRPHQD��7HUUDQRYD�HW�DO����������$�FRPPRQ�H[DPSOH�RI�WKLV�LQ�,WDO\�LV�ODQG�ORVLQJ�
LWV�DEVRUSWLRQ�DQG�GUDLQLQJ�FDSDFLWLHV�GXH�WR�GU\�VWRQH�ZDOOV�EHLQJ�EXLOW�LQ�QRQ�WUDGLWLRQDO�
ZD\V��7KHVH�DQG�RWKHU�VLPLODU�G\QDPLFV�RIWHQ�KDYH�D�FDWDVWURSKLF�LPSDFW�RQ�YDVW�DUHDV�RI�
WKH�ODQGVFDSH��DV�ZHOO�DV�RQ�WKH�H[LVWLQJ�VHWWOHPHQWV�DQG�FRPPXQLWLHV��ZKLFK�DUH�LQ�PDQ\�
FDVHV�OLVWHG�KHULWDJH�VLWHV��DOUHDG\�DW�ULVN�EHFDXVH�RI�RWKHU�IRUPV�RI�ZHDNQHVV�

2QH�RI�WKH�PRVW�HPEOHPDWLF�FDVHV�RI�WKLV�G\QDPLF�LV�VXUHO\�WKDW�RI�WKH�WHUUDFHG�YLQH\DU�
GV�LQ�WKH�&LQTXH�7HUUH�1DWLRQDO�3DUN��LQ�/LJXULD��OLVWHG�DV�³3DUFR�GHOO¶8RPR´��3DUN�RI�
0DQ��LQ������ZLWK�WKH�JRDO�RI�SUHVHUYLQJ�LWV�XQLTXH�WHUUDFHG�DQWKURSLF�ODQGVFDSH�>�@��
7KH�QDWLRQDO�SDUN�RI�WKH�&LQTXH�7HUUH�LV�WKH�VPDOOHVW�DQG�PRVW�GHQVHO\�SRSXODWHG�LQ�RXU�
FRXQWU\��ZLWK�DOPRVW�����LQKDE��NP��DQG�D�WRWDO�DUHD�RI�������KHFWDUHV��7KH�PXQLFLSD�
OLWLHV�RI�0RQWHURVVR��9HUQD]]D�ZLWK�WKH�KDPOHW�RI�&RUQLJOLD��DQG�5LRPDJJLRUH�ZLWK�WKH�
KDPOHW�RI�0DQDUROD�GHYHORSHG�DORQJ�D����NLORPHWHU�FRDVWOLQH��6WHHS�VORSHV�DUH�WKH�UHVXOW�
RI�WKH�VSHFL¿F�PRUSKR�OLWKRORJLFDO�VWUXFWXUH�RI�WKH�SDUN�ZKHUH�����RI�WKH�ODQG�FRQVLVWV�
RI�VKHHU�FOLIIV�RQ�WKH�VHD�ZLWK�DQJOHV�RI�RYHU������7KHVH�SUHFLSLWRXV�VORSHV�KDYH�OHG��
WKURXJKRXW�WKH�FHQWXULHV��WR�D�WLJKWO\�NQLW�IDEULF�RI�WHUUDFHG�VWULSV�RI�ODQG�EXLOW�DURXQG�
WZR�PDLQ�IHDWXUHV��WKH�FXOWLYDWHG�WHUUDFHV�DQG�WKH�GU\�VWRQH�ZDOO�UHWDLQLQJ�HOHPHQWV��
PRVWO\�EXLOW�ZLWK�LQ�VLWX�VDQGVWRQH�DQG�ZKLFK�KDYH�VLQFH������EHHQ�OLVWHG�DV�ZRUOG�KHUL�
WDJH��$�JUDQG�ODQGVFDSH�HQJLQHHULQJ�GHVLJQ�WKDW�LV�VWLOO�WRGD\�WKH�VXSSRUWLQJ�JURXQG�IRU�
FURSV��YLQH\DUGV��VWDLUZD\V��FRWWDJHV�DQG�WUDLOV��9LQHV��GU\�VWRQH�ZDOOV�DQG�WHUUDFHV�VWH�
SSLQJ�GRZQ�WR�WKH�VHD�KDYH�JLYHQ�WKLV�ODQGVFDSH�WKDW�SDUWLFXODU�FKDUP�WKH�SRHW�0RQWDOH�
FHOHEUDWHG��JUHDWO\�FRQWULEXWLQJ�WR�LWV�SLFWXUHVTXH��SRVWFDUG�SHUIHFW�LPDJH��$QG�\HW��WKH�
&LQTXH�7HUUH�DUH�RI�JURZLQJ�PHGLD�FRQFHUQ�EHFDXVH�WKH�DEDQGRQPHQW�RI�WKHVH�FXOWLYDWHG�
WHUUDFHV�KDV�VHULRXV�FRQVHTXHQFHV�IRU�WKH�K\GURJHRORJLFDO�EDODQFH�RI�WKH�DUHD�ZKHUH�WKH�
QXPEHU�RI�URFNVOLGHV�DQG�ODQGVOLGHV�DQG�WKH�SRZHU�DQG�GDQJHU�RI�ÀRRGV�DUH�HVFDODWLQJ��

2. Challenges and issues

6XFK�D�WHUUDFHG�SURGXFWLYH�ODQGVFDSH��D�³VWHSSHG�WRSRJUDSK\´�DV�GH¿QHG�E\�6DQGRU���������
HYLGHQWO\�UHTXLUHV�FRQVWDQW�FDUH�DQG�DOVR�KLJK�HQHUJ\�FRQVXPSWLRQ��9HHN�HW�DO���������)DULQD��
������HVSHFLDOO\�WR�SUHVHUYH��PDLQWDLQ�DQG�UHEXLOG�WKH�WHUUDFHV�DQG�GU\�VWRQH�ZDOOV�WKDW�DUH�
FUXPEOLQJ�GXH�WR�QHJOHFW��/RQGRQR���������'DWD�VKRZV�DQ�DODUPLQJ�DQG�VLJQL¿FDQW�GHFUHDVH�LQ�
WKH�XVH�RI�WKH�FXOWLYDWHG�WHUUDFHV�ZLWKLQ�WKH�SDUN��IURP�����WHUUDFHV�LQ������DQG�DERXW�����DW�
WKH�EHJLQQLQJ�RI�WKH�PLOOHQQLXP��7HUUDQRYD�HW�DO���������WRGD\�RQO\�����KDYH�FURSV��7KH�NH\�
IDFWRUV�LQ�WKLV�SURFHVV�FDQ�EH�WUDFHG�EDFN�ERWK�WR�LPSRUWDQW�VRFLR�HFRQRPLF�FKDQJHV�WKDW�WKLV�
WHUULWRU\�DQG�LWV�FRPPXQLW\�KDYH�XQGHUJRQH�LQ�WKH�ODVW�GHFDGHV�DV�ZHOO�DV�WR�WKH�GLI¿FXOWLHV�DUL�
VLQJ�IURP�WU\LQJ�WR�DGDSW�DQG�PHFKDQL]H�FXOWLYDWLRQ�LQ�VXFK�DQ�LPSHUYLRXV�HQYLURQPHQW��ZLWK�
D�YDVWO\�IUDJPHQWHG�ODQG�RZQHUVKLS��7RXULVP�KDV�LQFUHDVHG�H[SRQHQWLDOO\�DQG�FKDQJHG�QRW�
RQO\�LQ�QXPEHUV�EXW�DOVR�LQ�W\SH��HVSHFLDOO\�VLQFH�WKH�&LQTXH�7HUUH�ZHUH�VHOHFWHG�DV�81(6&2�
ZRUOG�KHULWDJH�DV�FXOWXUDO�ODQGVFDSH�LQ�������7RXULVP�KDV�QRZ�SXW�HQRUPRXV�SUHVVXUH�RQ�WKH�
VHWWOHPHQWV�DQG�FRDVWOLQH�DQG�FRQWULEXWHG�WR�GHSRSXODWLQJ�WKH�LQODQG�DUHDV��ZRUVHQLQJ�WKH�HQYL�
URQPHQWDO�IUDJLOH�FRQGLWLRQV�

 

+RZHYHU��WKH�DEDQGRQPHQW�RI�WKH�WHUUDFHV�DQG�WKH�RSHUDWLYH�DQG�HFRQRPLF�GLI¿FXOWLHV�LQ�SUHVHU�
YLQJ�WKHVH�ODQGVFDSLQJ�V\VWHPV�DUH�DOVR�WKH�UHVXOW�RI�QDWLRQDO�DQG�(XURSHDQ�SROLFLHV�UHJDUGLQJ�
DJULFXOWXUH��IRUHVWU\�DQG�WKH�FRQVHUYDWLRQ�RI�³QDWXUDO´�HQYLURQPHQWV��6XFK�SROLFLHV�KDYH�ORQJ�
ZHOFRPHG�UHIRUHVWDWLRQ�SURFHVVHV�DOVR�NQRZQ�DV�UHQDWXUDOL]DWLRQ��LQ�,WDO\��DERXW��������KD�RI�
DJULFXOWXUDO�ODQG�DUH�UHSODFHG�E\�IRUHVW�DQQXDOO\��LQVWHDG�RI�WU\LQJ�WR�SUHVHUYH�WUDGLWLRQDO�FURSV��
ZKLFK�DW�WKH�ZLGHU�VFDOH�UHSUHVHQW�DQ�HFRQRPLFDOO\�DQG�SURGXFWLYHO\�OHVV�LPSRUWDQW�HOHPHQW��
DQG�WKXV�HIIHFWLYHO\�EDQQLQJ�WKH�UHWXUQ�WR�FXOWLYDWHG�WHUUDFHV�LI�WKLV�LV�GRQH�WKURXJK�GHIRUHVWDWLRQ�
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�$JQROHWWL���������7KLV�DSSURDFK�KRZHYHU�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�FKDUDFWHULVWLFV�DQG�ORFDO�
FRQVHTXHQFHV�RI�DEDQGRQLQJ�WHUUDFHG�ODQG�LQ�WKH�DUHD��ZKHUH�LJQRULQJ�WKH�UROH�WKHVH�KDYH�LQ�UH�
GXFLQJ�K\GURJHRORJLFDO�ULVN�LV�XSVHWWLQJ�DQ�DOUHDG\�IUDLO�DQG�IDLOLQJ�HTXLOLEULXP�

$Q�DVVHVVPHQW�RI�WKH�WHUULWRU\¶V�YXOQHUDELOLW\�KLJKOLJKWV�KRZ�WKH�PDLQ�WKUHDWV�WR�WKH�&LQTXH�
7HUUH�DUH�WKH�DEDQGRQPHQW�RI�WKH�WHUUDFHG�ODQGVFDSH�DQG�LWV�VXEVHTXHQW�UHIRUHVWDWLRQ��LQ�IDFW��
WKH�LPSRUWDQFH�JLYHQ�WR�HQYLURQPHQWDO�RYHU�FXOWXUDO�YDOXHV�LV�H[SRVLQJ�WKH�WHUUDFLQJ�WR�VHULRXV�
WKUHDWV��GHVSLWH�WKH�IDFW�WKDW�WKH�SUHVHUYDWLRQ�RI�QDWXUDO�V\VWHPV�LV�QRW�LWVHOI�WKH�PDLQ�FDXVH�
IRU�WKH�GHFD\�RI�WKH�FXOWXUDO�ODQGVFDSH��$JQROHWWL�HW�DO����������,Q�WKLV�VHQVH��WKH�FRQFHSW�RI�
FRQVHUYDWLRQ�DQG�WKH�HIIRUWV�WRZDUGV�SUHVHUYLQJ�WKH�FXOWLYDWHG�WHUUDFHV�WRGD\�VHHP�WR�KDYH�D�
PHUHO\�DHVWKHWLF�SXUSRVH��ZLWK�WKH�DLP�RI�IUHH]LQJ�LQ�WLPH�WKH�SLFWXUHVTXH�LPDJH�RI�WKH�&LQTXH�
7HUUH�WKDW�HYHU\�\HDU�GUDZV�PLOOLRQV�RI�YLVLWRUV�IURP�DOO�RYHU�WKH�ZRUOG��7KH�SURJUDPV��FRQ�
FHVVLRQV�DQG�DFWLRQV�SXW�LQ�SODFH�LQ�WKH�DUHD�E\�PDQ\�LQVWLWXWLRQV�DUH�PDLQO\�IRU�FRQVHUYDWLRQ�
XVHV��ZLWK�WKH�JRDO�RI�UHVXPLQJ�D�ODQGVFDSLQJ�V\VWHP�IURP�D�ORQJ�ORVW�HSRTXH�DQG�VRFLR�HFR�
QRPLF�RUJDQL]DWLRQ�ZKLFK�QR�ORQJHU�H[LVWV��'RUDWR��/RERVFR��������

 

7HUUDFHV�DQG�WKHLU�PDLQ�IHDWXUHV��WKH�GUDLQDJH�V\VWHP�DQG�LWV�DELOLW\�WR�VWDELOL]H�VORSHV�DFW�QH�
FHVVDULO\�LQ�FRPELQDWLRQ�ZLWK�DJULFXOWXUH��LI�WKH�ODWWHU�LV�DEVHQW�WKHQ�WKH�WHUUDFHV�FDQQRW�SURYLGH�
WKHLU�IXQFWLRQDO�EHQH¿WV��WKXV�EHFRPLQJ�QRW�RQO\�SXUHO\�DHVWKHWLF�DUWLIDFWV�EXW�DOVR�¿QDQFLDOO\�
XQVXVWDLQDEOH��,Q�FRQWUDVW�WR�WKH�PHDQLQJ�RI�FXOWXUDO�ODQGVFDSH��DQ�DSSURDFK�VKRXOG�EH�UHFRQVL�
GHUHG�ZKLFK�IDYRUV�LQWHUGLVFLSOLQDU\�DQG�PXOWL�VFDOH�PHWKRGRORJLHV�WKDW�FDQ�ZRUN�DGRSWLQJ�QHZ�
PRGHOV�DQG�LQVWUXPHQWV�WRZDUGV�D�FRQVFLRXV�DQG�FRQWUROOHG�GHYHORSPHQW�RI�WKH�ODQGVFDSH��WHU�
ULWRU\�DQG�VHWWOHPHQWV�DV�ZHOO�DV�D�VWUHQJWKHQHG�VWUXFWXUDO�FDSDFLW\�LQ�WHUPV�RI�UHVLOLHQFH��ZKLFK�
WKHVH�SODFHV�DQG�FRPPXQLWLHV�ZRXOG�WKHQ�EH�DEOH�WR�GLVSOD\��7RGD\�PRUH�WKDQ�HYHU�LW�LV�QHFHVVDU\�
WR�HODERUDWH�FRPSOH[�DQG�SUHYHQWLYH�SURMHFWV�WKDW�RSHUDWH�WKURXJK�D�FROODERUDWLYH�DQG�VWUDWHJLF�
ORQJ�WHUP�YLVLRQ��DV�RSSRVHG�WR�WKH�FXUUHQW�WUHQG�RI�GHGLFDWLQJ�UHVRXUFHV�DQG�VNLOOV�WR�PLWLJDWLRQ�
DQG�UHQRYDWLRQ�LQWHUYHQWLRQV�WKDW�RQO\�DQVZHU�WR�WHPSRUDU\�SUREOHPV�DQG�HYHQWV�

 

3. Methodology

7KH�GLVFLSOLQDU\�FRQWULEXWLRQ�WKDW�XUEDQ��WHUULWRULDO�DQG�ODQGVFDSH�GHVLJQ�FDQ�EULQJ�WR�WKH�WDEOH�
LV�WZRIROG��2Q�WKH�RQH�KDQG��DV�)RQWDQDUL��������PHQWLRQV��LW�GH¿QHV�D�PRUH�ÀH[LEOH�DQG�LQ�
FLVLYH�UHJXODWRU\�IUDPHZRUN�WR�GLUHFW�IXWXUH�WUDQVIRUPDWLRQV�RI�WHUUDFHG�WHUULWRULHV��,Q�IDFW��DV�

XQWLO�QRZ�ERWK�ORFDO�DQG�KLJKHU�OHYHO�SROLFLHV�KDYH�IRFXVHG�RQ�UHJXODWLRQV�DQG�JXLGHOLQHV�IRU�
FRQVHUYDWLRQ��ZLWK�SUHVFULSWLYH�UHTXLUHPHQWV�LQ�WHUPV�RI�SUHVHUYDWLRQ�DQG�PDLQWHQDQFH�RI�WKH�
WHUUDFHG�DUHDV��DQG�VSHFL¿F�LQGLFDWLRQV�IRU�PDWHULDOV�DQG�WHFKQRORJLHV�WR�EH�XVHG�IRU�WKH�UHVWR�
UDWLRQ�RI�WKH�HOHPHQWV���XSGDWLQJ�WKH�QRUPDWLYH�IUDPHZRUN�ZRXOG�HQDEOH�WKH�LGHQWL¿FDWLRQ�RI�
ODUJH�SRUWLRQV�RI�KRPRJHQRXV�WHUUDFHG�ODQG��WKH�VR�FDOOHG�³WHUUDFLQJ�XQLWV´��7KHVH�XQLWV�ZRXOG�
EH�SDUWLFXODUO\�HIIHFWLYH�LQ�SODQQLQJ�LQ�WKH�GH¿QLWLRQ�DQG�VSDWLDO�KLHUDUFK\�RI�SXEOLF�IXQGLQJ�
DLPHG�DW�UHVWRULQJ�UXUDO�DUHDV�RI�KHULWDJH�LQWHUHVW�

2Q�WKH�RWKHU�KDQG��LW�ZRXOG�KHOS�WR�GHVLJQ�DQG�LPSOHPHQW�DSSURDFKHV�DQG�LQWHUYHQWLRQV�
WKDW�UHO\�RQ�WKH�GH¿QLWLRQ�RI�IXWXUH�DOWHUQDWLYH�ODQGVFDSH�VFHQDULRV��(PDQXHOL��/RERVFR��
�������ZKLFK�WKURXJK�WKH�DQDO\VLV�RI�YDULDEOH�IDFWRUV�RI�XQFHUWDLQW\�VXFK�DV��IRU�LQVWDQFH��
FOLPDWH�FKDQJH��WKH�LPSDFW�RI�WRXULVP�RQ�WKH�WHUULWRU\�RU�WKH�FKDQJHV�LQ�SODQQLQJ�UHJXOD�
WLRQ��FDQ�SURGXFH�GLIIHUHQW�YLVLRQV�IRU�IXWXUH�WHUULWRULDO�DVVHWV��6XFK�VHOHFWLYH�DSSURDFKHV�
FDQ�VXSSRUW�±�GHSHQGLQJ�RQ�WKH�GLIIHUHQW�YDULDEOHV�WKDW�KDYH�SUHYLRXVO\�EHHQ�LGHQWL¿HG�
±�VWUDWHJLHV�DQG�RSWLRQV��DOVR�VKRUW�WR�PHGLXP�WHUP��IRU�IXWXUH�LQWHUYHQWLRQV�RQ�WKH�FXOWL�
YDWHG�WHUUDFHV��&RQVHTXHQWO\��WKHVH�FKRLFHV�KDYH�DQ�HIIHFW�RQ�WKH�PDQDJHPHQW�RI�K\GUR�
JHRORJLFDO�ULVN��IRU�LQVWDQFH��E\�JLYLQJ�XUJHQW�SULRULW\�WR�VWDELOL]LQJ�WKH�PRUH�SUREOHPDWLF�
DUHDV�VXFK�DV�WKH�VORSHV�DURXQG�VHWWOHPHQWV��'RUDWR��������

6RPH�VWXGLHV�KDYH�DOUHDG\�GHDOW�ZLWK�WKH�LVVXH�DQG�KDYH�GHYHORSHG�*,6�WRSRJUDSK\�PHWKR�
GRORJLHV�WR�SDUWLWLRQ�DJULFXOWXUDO�ODQG�LQ�WKH�&LQTXH�7HUUH�DFFRUGLQJ�WR�PDLQWHQDQFH�FRQGL�
WLRQV�RQ�WKH�WHUUDFHV��/RPEDUGL��0DUFKHVH���������7DUROOL�DQG�FROOHDJXHV��������ZHUH�DEOH�WR�
GLVSOD\�WKH�SRWHQWLDO�RI�/,'$5�WHFKQRORJ\�LQ�ORFDWLQJ�DQG�PDSSLQJ�URFNVOLGH�SKHQRPHQD�RU�
VWUXFWXUDO�GDPDJH�WR�WHUUDFHV�EHQHDWK�WKH�IRUHVW�OD\HU��WKLV�NLQG�RI�ZRUN�LV�DOO�WKH�PRUH�QHFHV�
VDU\�DQG�UHOHYDQW�LQ�WKH�OLJKW�RI�WKH�GH¿QLWLRQ�JLYHQ�E\�9DURWWR�DQG�)HUUDUHVH��������RI�WHUUD�
FHG�ODQGVFDSH�DV�³GLIIXVHG�EXW�FDUWRJUDSKLFDOO\�LQYLVLEOH�KHULWDJH´�

,W�LV�RI�XSPRVW�LPSRUWDQFH�WR�GH¿QH�WRROV�WR�VXSSRUW�WKH�VWUDWHJLF�SODQQLQJ�RI�DXWKRULWLHV�
DQG��FUHDWH�D�PDQDJHPHQW�SURFHVV�EXLOW�RQ�GLIIHUHQW�GLVFLSOLQDU\�FRQWULEXWLRQV�DV�ZHOO�DV�D�
GHVLJQ�YLVLRQ�IRU�IXWXUH�GHYHORSPHQWV�RI�WKH�&LQTXH�7HUUH��VFLHQWL¿F�HYLGHQFH�DQG�VRFLR�
�HFRQRPLF�DVSHFWV�FRPLQJ�WRJHWKHU�ZLWKLQ�D�FRKHUHQW�IUDPHZRUN�RI�ODQGVFDSH�WUDQVIRU�
PDWLRQ��7KLV�QHHG�VKRXOG��PRUHRYHU��FRQVLGHU�D�FHUWDLQ�GHJUHH�RI�XQFHUWDLQW\�GXH�WR�DQ�
WKURSLF�DQG�QDWXUDO�YDULDEOH�IDFWRUV�WKDW�FDQ�DIIHFW�LQ�WKH�PLG�DQG�ORQJ�WHUP�WKH�GH¿QLWLRQ�
RI�IXWXUH�VFHQDULRV��7KH�UHVLOLHQFH�DQG�HI¿FDF\�RI�PDQDJHPHQW�DQG�GHYHORSPHQW�SROLFLHV�
IRU�WHUUDFHG�ODQGVFDSHV�DUH�SURSRUWLRQDO�WR�WKH�DELOLW\�WR�LQFOXGH�VXFK�HOHPHQWV�RI�XQFHU�
WDLQW\�ZLWKLQ�WKH�SODQQLQJ�SURFHVV�DQG�WXUQ�WKHP�LQWR�RSHUDWLYH�JXLGHOLQHV��,Q�WKH�FRQWH[W�
RI�WKLV�FRQWULEXWLRQ��ZH�ZLOO�NHHS�WR�WKH�GHVFULSWLRQ�RI�WKH�PDLQ�FRQFHSWV�DURXQG�VFHQDULR�
SODQQLQJ�PHWKRGRORJLHV��:DFN��������'L�*LXOLR�HW�DO���������DSSOLHG�WR�WKH�&LQTXH�7HUUH�
QDWLRQDO�SDUN�DQG�KLJKOLJKW�WKH�SRVVLEOH�VLGH�HIIHFWV�RQ�UHJXODWLRQ�DQG�GHVLJQ�

7KH�WKHRUHWLFDO�EDFNJURXQG�EHKLQG�SODQQLQJ�WKURXJK�IXWXUH�VFHQDULRV�FRQVLVWV��LQ�WKLV�VSH�
FL¿F�FDVH��LQ�FRQVLGHULQJ�WKH�WHUUDFHG�ODQGVFDSH�QRW�DV�DQ�LGHDO�JRDO�EXW�UDWKHU�DV�D�PHDQV�
WR�PDQDJH�WHUULWRU\�LQ�WKH�OLJKW�RI�FRQFUHWH�¿QDQFLDO�DQG�SROLWLFDO�LQYHVWPHQW�FDSDFLWLHV�
WKDW�WKH�DUHD¶V�SURWHFWLRQ��PDLQWHQDQFH�DQG�IXQFWLRQLQJ�ZLOO�HQWDLO��,Q�RWKHU�ZRUGV��WKH�
GH¿QLWLRQ�DQG�FRPSDUDWLYH�SURFHVV�RI�IXWXUH�DOWHUQDWLYH�VFHQDULRV�KDV�WKH�JRDO�RI�FKRRVLQJ�
ZKHUH�DQG�KRZ�WR�DFW�RQ�WKH�WHUUDFLQJ��7KLV�LV�FDUULHG�RXW�WKURXJK�D�SULRULWL]HG�DSSURDFK�
WKDW�WDNHV�LQWR�DFFRXQW�WKH�SRVVLELOLW\�WKDW�FHUWDLQ�FRQWH[W�UHODWHG�FRQGLWLRQV�PLJKW�WKURX�
JK�WLPH�XQGHUJR�ÀXFWXDWLRQV�RU�UDGLFDO�FKDQJHV�IURP�WKH�FXUUHQW�DQG�IRUHVHHQ�PRGHO�RI�
WHUULWRULDO�GHYHORSPHQW��,Q�WKLV�VHQVH��WKH�H[SHFWHG�UHVXOW�LV�KRPRJHQRXV�DUHDV�IRU�LQWHU�
YHQWLRQ�±�DW�D�KLJKHU�GH¿QLWLRQ�WKDQ�WKRVH�LGHQWL¿HG�LQ�WKH������3DUN�3ODQ��WKHQ�UHYRNHG�
LQ������±�LQ�ZKLFK�D�VHULHV�RI�DFWLRQV�VXFK�DV�VHOHFWLYH�DEDQGRQPHQW��UHVWRUDWLRQ��UHXVH��
WUDQVIRUPDWLRQ�DQG�UHQRYDWLRQ�RI�WKH�WHUUDFHV�FDQ�EH�SXW�WR�ZRUN��7KH�DLP�LV�WR�HI¿FLHQWO\�
UHGXFH�K\GURJHRORJLFDO�ULVN�E\�RSWLPL]LQJ�UHVRXUFHV��SUHFLVLRQ�DQG�DGDSWDELOLW\�IRU�WKH�
W\SH�RI�LQWHUYHQWLRQ�ZLWK�UHJDUG�WR�WKH�PDLQ�YDULDEOH�IDFWRUV�DW�SOD\�
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4. The application of the scenario planning: potential results and discussion

7KH�SUHGLFWLYH�HTXDWLRQ�E\�:LVFKPHLHU�DQG�6PLWK���������������DOVR�NQRZQ�DV�86/(�8QLYHU�
VDO�6RLO�/RVV�(TXDWLRQ��ZDV�XVHG�WR�FKRRVH�DQG�TXDQWLI\�WKH�YDULDEOH�IDFWRUV�RI�XQFHUWDLQW\��,W�
GHVFULEHV�VRLO�HURVLRQ��$��DV�D�IXQFWLRQ�RI�VHYHUDO�IDFWRUV�

$� �5�î�.�î�/�î�6�î�&�î�3

ZKHUH�5�VWDQGV�IRU�WKH�UDLQIDOO�HURVLYLW\�IDFWRU��.�WKH�VRLO�HURGLELOLW\�IDFWRU�DFFRUGLQJ�WR�WKH�
JHRORJLFDO�FRPSRVLWLRQ�RI�WKH�WHUUDLQ��/�DQG�6�DUH�UHVSHFWLYHO\�WKH�OHQJWK�DQG�DQJOH�RI�WKH�VOR�
SH��RU�WKH�WRSRJUDSKLFDO�FRPSRQHQW��&�LV�WKH�FURSSLQJ�PDQDJHPHQW�IDFWRU��DQG�3�WKH�LPSDFW�RI�
GLUHFW�RU�LQGLUHFW�FURSSLQJ�WHFKQLTXHV�WR�FRQWURO�HURVLRQ�VXFK�DV�WHUUDFHV��SORXJKLQJ�PHWKRGV��
UHWDLQLQJ�DQG�SDUWLWLRQLQJ�WHFKQLTXHV�IRU�DJULFXOWXUDO�ODQG�

(DFK�RQH�RI�WKHVH�SDUDPHWHUV�FDQ�EH�TXDQWL¿HG��EDVHG�RQ�H[WHQVLYH�VFLHQWL¿F�OLWHUDWXUH��%HQD�
YLGH]�HW�DO���������WR�GHVFULEH�WKH�ORFDO�FDSDFLW\�RI�WKH�VORSH�WR�ZLWKVWDQG�HURVLRQ�SKHQRPHQD�
DQG�WR�DVVHVV�LWV�GHYHORSPHQW�LQ�WLPH��%\�DQDO\]LQJ�WKH�HTXDWLRQ��5�DQG�&[3�DUH�H[SHFWHG�WR�
EH�WKH�IDFWRUV�RI�PRVW�XQFHUWDLQW\�WKDW�ZLOO�GHWHUPLQH�WKH�FRQWH[W�RI�HDFK�DOWHUQDWLYH�VFHQDULR��
5�DV�D�YDULDEOH�WR�SUHGLFW�FOLPDWH�GHYHORSPHQW�DQG�&[3�DV�D�IDFWRU�WR�HVWLPDWH�WKH�DSSOLFDELOLW\�
RI�DGHTXDWH�FRQWURO�DQG�GHYHORSPHQW�SROLFLHV�IRU�DJULFXOWXUH�LQ�WKH�QDWLRQDO�SDUN�DUHD�

(DFK�RQH�RI�WKHVH�SDUDPHWHUV�KDV�WZR�SHDN�YDOXHV�WKDW�JHQHUDWH�WKH��[��PDWUL[�XVHG�WR�EXLOG�XS�WKH�
VFHQDULRV�>LPDJH��@��5��YDULDEOH����KDV�SHDNV�UHVSHFWLYHO\�LQ�WKH�PD[LPXP�DQG�PLQLPXP�LQWHQVLW\�
RI�UDLQIDOO��DV�H[WUDSRODWHG�IURP�ZHDWKHU�VWDWLVWLFDO�PRGHOV��7KH�UHVXOW�DUH�WZR�PDSV�RI�K\GURJHROR�
JLFDO�ULVN�ZLWK�GLIIHUHQW�YXOQHUDELOLW\�LQGH[HV�GXH�WR�HURVLRQ��&[3��YDULDEOH����LV�GLUHFWO\�OLQNHG�WR�
WKH�SK\VLFDO�LQIUDVWUXFWXUDO�FRQ¿JXUDWLRQ�RI�WKH�WHUULWRU\�DQG�WKH�DVVHWV�RI�DJULFXOWXUDO�ODQG��,Q�WKH�
¿UVW�FDVH��WKH�3DUN�DXWKRULWLHV�ZRXOG�JHQHUDOO\�VXSSRUW�WHUUDFHG�FXOWLYDWLRQ�WKURXJK�LQFHQWLYHV�DQG�
JUDQWV��WKHVH�DUHDV�ZRXOG��VXEVHTXHQWO\��EH�ORFDWHG�ZKHUH�DFFHVVLELOLW\�LV�KLJKHU��FORVHU�WR�VHWWOH�
PHQWV�DQG�WR�PDLQ�FRQQHFWLRQV�URXWHV��DQG�ZKHUH�WKH�ODQG�RZQHUVKLS�VWUXFWXUH�LV�OHVV�SDUWLWLRQHG�

,Q�WKH�RWKHU�FDVH��WKH�SUHPLVH�LV�WKDW�WKH�VDPH�LQYHVWPHQW�SODQ�FDQ�EH�IRFXVHG�RQ�VHOHFWHG�DUHDV��
UHJDUGOHVV�RI�WKH�VL]H�RI�WKH�LQGLYLGXDO�SORWV��ZLWK�KLJKHU�K\GURJHRORJLFDO�ULVN�DQG�OHVV�DFFHQWXDWHG�
VORSHV��WKHUHIRUH�ZLWK�ORZHU�PDLQWHQDQFH�FRVWV�DQG�KLJKHU�DJULFXOWXUDO�SUR¿WDELOLW\��7KH�LQWHUDFWLRQ�
RI�WKHVH�WZR�YDULDEOHV�LQ�WKH�IRXU�GLIIHUHQW�VFHQDULRV�OHDGV�WR�IRXU�IXWXUH�WHUULWRULDO�DVVHWV��)URP�
WKHVH�¿JXUHV�DQG�EHDULQJ�WKH�LQLWLDO�HTXDWLRQ�LQ�PLQG��LW�LV�SRVVLEOH�WR�DVVHVV�IURP�HYHU\�³VORSH�XQLW´�
>�@�WKH�TXDQWLWLHV�RI�SRWHQWLDO�VRLO�ORVV�GXH�WR�HURVLRQ��$��DV�D�IXQFWLRQ�RI�VHW�YDOXHV�RI�.��/�DQG�
6��$W�WKLV�VWDJH�RI�WKH�PHWKRG�LW�LV�SRVVLEOH�WR�FRPSDUH�DQG�VXSHULPSRVH�WKH�GLIIHUHQW�VFHQDULRV�LQ�
RUGHU�WR�VHH�ZKLFK�WHUULWRULDO�VHWWLQJV�SUHVHQW�WKH�KLJKHVW�ULVNV�DQG�ZKHUH�WKH�PRVW�LQYDVLYH�WUDQV�
IRUPDWLRQ�PHDVXUHV��LQ�WHUPV�RI�GUDLQLQJ�FDSDFLWLHV�DQG�WRSRJUDSKLFDO�IHDWXUHV��.��/��6���FRXOG�EH�
DSSOLHG�WR�WKH�WHUUDFHG�ODQGVFDSH��,Q�WKLV�ZD\��DV�SUHYLRXVO\�PHQWLRQHG��LW�LV�SRVVLEOH�WR�FODVVLI\�LQ�
GLYLGXDO�³VORSH�XQLWV´�DFFRUGLQJ�WR�PDFUR�FDWHJRULHV��QDPHO\�KRPRJHQRXV�LQWHUYHQWLRQ�DUHDV�ZLWK�
D�KLHUDUFKLFDO�VWUXFWXUH�DQG�GLIIHUHQW�DFWLRQV�WR�EH�DGRSWHG�DQG�SULRULWL]HG�IRU�UHDOL]DWLRQ�

 

7KH�¿UVW�W\SRORJ\�RI�LQWHUYHQWLRQ�LV�WHUUDFH�UHVWRUDWLRQ��7KLV�VKRXOG�EH�FDUULHG�RXW�WKURXJK�D�KLV�
WRULFDOO\�FRKHUHQW�IUDPHZRUN�DQG�WUDGLWLRQDO�WHFKQLTXHV�LQ�WKH�DUHDV�ZLWK�KLJKHU�DFFHVVLELOLW\�DQG�
LQ�FRQWLQXLW\�ZLWK�WKH�WHUUDFHG�ODQGVFDSH�VWLOO�LQ�XVH�WRGD\��5�PLQ�DQG�&[3�GLIIXVHG���$�VHFRQG�
NLQG�RI�LQWHUYHQWLRQ�LV�WKDW�RI�WKH�VHOHFWLYH�DEDQGRQPHQW�RI�WKH�PRVW�UHPRWH�RU�LQDFFHVVLEOH�WHUUD�
FHG�DUHDV�WKDW�DUH�QRW�ZLWKLQ�KLJK�K\GURJHRORJLFDO�ULVN�DUHDV��5�PD[�DQG�&[3�GLIIXVHG���7KH�WKLUG�
LQWHUYHQWLRQ�LV�WKH�UHIRUHVWDWLRQ�SURFHVV�±�ZLWK�QHFHVVDU\�GHPROLWLRQ�RI�WKH�WHUUDFH�DQG�VWDELOL�
]DWLRQ�WKURXJK�JUHHQLQJ�RI�WKH�VORSH�±�RI�WKH�DUHDV�ZLWK�KLJKHVW�ODQGVOLGH�ULVN��ZKHUH�DJULFXOWXUH�
FDQQRW�EH�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�FXUUHQW�SDUDPHWHUV��5�PLQ�DQG�VHOHFWLYH�&[3���7KH�IRXUWK�
NLQG�RI�LQWHUYHQWLRQ�WDNHV�SODFH�LQ�WKRVH�DUHDV�ZLWK�KLJK�K\GURJHRORJLFDO�ULVN�ZKHUH�FXOWLYDWLRQ�
LV�VWLOO�IDYRUDEOH�DQG�QHZ�WHUUDFLQJ�V\VWHPV�FDQ�EH�GHVLJQHG�ZLWK�GLIIHUHQW�NLQGV�RI�FURSV��IRU�
LQVWDQFH��UHLQWURGXFLQJ�YLQHV�ZKLFK�KDYH�WRGD\�ODUJHO\�EHHQ�UHSODFHG�E\�ROLYH�WUHHV���GLIIHUHQW�
DQG�PRUH�VXLWDEOH�PRUSKRORJLHV�IRU�FRQWHPSRUDU\�DJULFXOWXUDO�VWDQGDUGV��QHZ�GUDLQDJH�V\VWHPV�
DQG�PRUH�HI¿FLHQW�JURXQG�ZDWHU�UH¿OOLQJ��5�PD[�DQG�&[3�GLIIXVHG��

,Q�VWUDWHJLF�ODQGVFDSH�SODQQLQJ�WHUPV��WKHVH�DFWLRQV�ZLOO�UHDOLVWLFDOO\�QHHG�DW�OHDVW�WZHQW\�\HDUV�
WR�GHYHORS��:LWK�WKLV�IXWXUH�KRUL]RQ�LQ�PLQG��GH¿QLQJ�D�UHVLOLHQW�WUDQVIRUPDWLRQ�SURJUDP�IRU�
WKH�&LQTXH�7HUUH�1DWLRQDO�3DUN�HQWDLOV�DGDSWLQJ�WR�WKH�GLIIHUHQW�VFHQDULRV�WKDW�PLJKW�EH�JHQHUD�
WHG�LQ�WKH�QHDU�IXWXUH���7KH�UHRUJDQL]DWLRQ�RI�WKH�WHUULWRU\�RQ�WKH�EDVLV�RI�D�QHZ�ODQGVFDSH�DVVHW�
FDQQRW�WKHUHIRUH�RFFXU�ZLWKRXW�WKH�GHYHORSPHQW�RI�D�FOHDU�YLVLRQ�RI�RQH�RI�WKH�PRVW�LPSDFWLQJ�
SKHQRPHQD�IRU�WKH�ZKROH�V\VWHP��WRXULVP��,Q�WKLV�VHQVH��WKH�VFHQDULR�SODQQLQJ�FRXOG�EH�IXUWKHU�
LQWHJUDWHG�ZLWK�DOWHUQDWLYH�UHVWRUDWLRQ�DQG�UHXVH�DSSURDFKHV�IRU�WKH�WHUUDFHV�RWKHU�WKDQ�DJULFXO�
WXUDO�XVH��$ERYH�DOO��WKH�SRVVLELOLW\�RI�GHYHORSLQJ�WRXULVP�LQ�WKH�LQQHU�DUHDV�RI�WKH�SDUN��ZRXOG�
WDNH�SUHVVXUH�RII�WKH�FRDVWOLQH�DQG�UHGLVWULEXWH�WRXULVWLF�ÀRZV�ZLWKLQ�WKH�DUHD�

,Q�RUGHU�WR�PRYH�LQ�WKLV�GLUHFWLRQ��IXUWKHU�HIIRUW�DQG�PXOWL�VHFWRULDO�WKLQNLQJ�DUH�QHHGHG�WR�
XQGHUVWDQG�WKH�FXUUHQW�FRQGLWLRQV�DQG�SRVVLEOH�FKDQJHV�RI�RWKHU�VWUXFWXUDO�DQG�FKDUDFWHULVWLF�
HOHPHQWV�RI�WKH�DUHD��VXFK�DV��DFFHVVLELOLW\�WR�WKH�SDUN�DQG�LQWHUQDO�PRELOLW\��UDLOZD\�OLQHV��VHD�
FRQQHFWLRQV��KLNLQJ�WUDLOV��URDGV���WRXULVP�DQG�SROLFLHV�GHVLJQHG�WR�SURPRWH�WKH�WHUULWRU\��$V�
PRVW�RI�WKH�FXUUHQW�PDQDJHPHQW�DQG�SURJUDPPLQJ�V\VWHP�IRU�IXWXUH�LQWHUYHQWLRQ�LV�¿QDQFLDOO\�
DQG�HQYLURQPHQWDOO\�XQVXVWDLQDEOH��LW�LV�QHFHVVDU\�WR�GHYHORS�D�IUHVK�GLVFLSOLQDU\�FRQWULEXWLRQ�
DEOH�WR�IRUHVHH�QHZ�DQG�PRUH�UHVLOLHQW�WHUULWRULDO�FRQ¿JXUDWLRQV�WKDW�FDQ�ZRUN�FROODERUDWLYHO\�
EHWZHHQ�WKH�FXOWXUDO�DQG�KLVWRULFDO�KHULWDJH�FRQVHUYDWLRQ�RI�WKLV�UHPDUNDEOH�WHUULWRU\�DQG�HQVX�
UH�DQ�HI¿FLHQW�DQG�FRQWUROOHG�GHYHORSPHQW�RI�LWV�ODQGVFDSHV�

 
Notes

>�@�$VLGH�IURP�81(6&2�FRQVHUYDWLRQ��WKH�&LQTXH�7HUUH�1DWLRQDO�3DUN�LV�ODUJHO\�VXEMHFW�WR�WKH�
'HFUHWR�/HJLVODWLYR���������IRU�ODQGVFDSH�REOLJDWLRQV�DV�LQVWDWHG�E\�WKH�'HFUHWL�0LQLVWHULDOL�
�����������H�������������DV�ZHOO�DV�EHLQJ�SDUW�RI�WKH�FRQVHUYDWLRQ�DUHD�6LWL�GL�,QWHUHVVH�&R�
PXQLWDULR��6,&���VLWHV�IRU�SXEOLF�LQWHUHVW��,7���������FRVWD�5LRPDJJLRUH���0RQWHURVVR�DQG�,7�
��������3XQWD�0HVFR�

>�@�$V�RSSRVHG�WR�WKH�DSSURDFK�RI�%ODQFKL�HW�DO���������RI�GHYHORSLQJ�VFHQDULRV�ZLWK�WKH�³VOR�
SH�XQLW´�DV�D�VXEV\VWHP�RI�WKH�VHWWOHPHQW�XQLW�±�L�H��D�V\VWHP�RI�ODQG�RZQHUVKLS�XQLWV��SRGHUH��
WKDW�GHYHORSV�IURP�WKH�ULGJH�WR�WKH�YDOOH\�DQG�KRVWV�SULPDU\�OLYLQJ�DQG�SURGXFWLRQ�IXQFWLRQV�±�
IRU�WKLV�VWXG\�WKH�VORSH�ZDV�XVHG�DV�WKH�PLQLPXP�JHR�PRUSKRORJLFDO�UHIHUHQFH�XQLW�
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7HUUDFHG�/DQGVFDSHV�RI�7XVFDQ\���,WDO\���3UHOLPLQDU\�5HVXOWV��LQ�6XVWDLQDELOLW\��YRO�������SS��
����������
%HQDYLGH]�5���-DFNVRQ�%���0D[ZHOO�'���1RUWRQ�.����������$�UHYLHZ�RI�WKH��5HYLVHG��8QLYHUVDO�
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WL�GHOO¶$UFR�$OSLQR��(VSHULHQ]H�GL�SURJHWWR��9HQLFH��0DUVOLR�(GLWRUH��SS����������
/RQGRQR�$�&����������3DWWHUQ�DQG�UDWH�RI�HURVLRQ�LQIHUUHG�IURP�,QFD�DJULFXOWXUDO�WHUUDFHV�LQ�
DULG�6RXWKHUQ�3HUX��LQ�*HRPRUSKRORJ\��YRO�����SS��������
/RPEDUGL�3���0DUFKHVH�)����������6FHQDUL�&RHYROXWLYL�GHO�3DHVDJJLR�5XUDOH�GHOOH�&LQTXH�
7HUUH��LQ�0DJQDJKL�$���HG����6FHQDUL�6WUDWHJLFL��9LVLRQL�LGHQWLWDULH�SHU�LO�SURJHWWR�GL�WHUULWRULR��
)ORUHQFH��$OLQHD�(GLWULFH��SS����������
6DQGRU�-�$�����������6WHSV�WRZDUG�6RLO�&DUH��$QFLHQW�$JULFXOWXUDO�7HUUDFHV�DQG�6RLOV��LQ�7UDQ�
VDFWLRQV�RI���WK�,QWHUQDWLRQDO�&RQJUHVV�RI�6RLO�6FLHQFH��0RQWSHOOLHU��)UDQFH�
6HUHQL�(����������6WRULD�GHO�3DHVDJJLR�$JUDULR�,WDOLDQR��%DUL��(GLWRUL�/DWHU]D�
6R¿D�*���0DULQHOOR�)���7DUROOL�3����������$�QHZ�ODQGVFDSH�PHWULF�IRU�WKH�LGHQWL¿FDWLRQ�RI�WHUUD�
FHG�VLWHV��7KH�6ORSH�/RFDO�/HQJWK�RI�$XWR�&RUUHODWLRQ��6//$&���LQ�,6356�-RXUQDO�RI�3KRWR�
JUDPPHWU\�DQG�5HPRWH�6HQVLQJ��YRO�����SS����������
6WDQFKL�)���)UHSSD]�0���$JQHOOL�$���5HLQVFK�7���=DQLQL�(����������3URSHUWLHV��EHVW�PDQDJHPHQW�
SUDFWLFHV�DQG�FRQVHUYDWLRQ�RI�WHUUDFHG�VRLOV�LQ�6RXWKHUQ�(XURSH��IURP�0HGLWHUUDQHDQ�DUHDV�WR�
WKH�$OSV���$�UHYLHZ��LQ�4XDWHUQDU\�,QWHUQDWLRQDO��YRO������SS���������
7DUROOL�3���3UHWL�)���5RPDQR�1����������7HUUDFHG�ODQGVFDSHV��)URP�DQ�ROG�EHVW�SUDFWLFH�WR�D�
SRWHQWLDO�KD]DUG�IRU�VRLO�GHJUDGDWLRQ�GXH�WR�ODQG�DEDQGRQPHQW��LQ�$QWKURSRFHQH��YRO����SS��
������
7HUUDQRYD�5����������,O�SDHVDJJLR�FRVWLHUR�DJUDULR�WHUUD]]DWR�GHOOH�&LQTXH�7HUUH�LQ�/LJXULD��LQ�
6WXGL�H�5LFHUFKH�LQ�*HRJUD¿D��YRO�;,,�����SS�������
7HUUDQRYD�5���%UDQGROLQL�3���)LUSR�0���D�FXUD�GL����������/D�9DORUL]]D]LRQH�7XULVWLFD�GHOOR�
6SD]LR�)LVLFR�FRPH�9LD�DOOD�6DOYDJXDUGLD�$PELHQWDOH��%RORJQD��3jWURQ�(GLWRUH�
7HUUDQRYD�5���%HUQLQL�0���%UDQGROLQL�3���&DPSREDVVR�6���)DFFLQL�)���5HQ]L�/���9HVFRYL�3���=DQ�
]XFFKL�)����������*HRORJLD��JHRPRUIRORJLD�H�9LQL�QHO�3DUFR�1D]LRQDOH�GHOOH�&LQTXH�7HUUH��LQ�
%ROOHWWLQR�GHOOD�6RFLHWj�*HRORJLFD�,WDOLDQD��YRO�VSHF����SS����������
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SUREOHPL�H�SURSRVWH��LQ�6FDUDPHOOLQL�*���9DURWWR�0���HGV����3DHVDJJL�7HUUD]]DWL�GHOO¶$UFR�$OSL�
QR��$WODQWH��9HQLFH��0DUVOLR�(GLWRUH��SS��������
9HHN�*���=KRX��/���/LQJ��*����������7HUUDFH�FRQVWUXFWLRQ�DQG�SURGXFWLYLW\�RQ�ORHVVDO�VRLOV�LQ�
=KRQJ\DQJ�&RXQW\��6KDQ[L�SURYLQFH��35&��LQ�$QQDOV��$VVRFLDWLRQ�RI�$PHULFDQ�*HRJUDSKHUV��

YRO������SS����������
:DFN��3����������6FHQDULRV��XQFKDUWHG�ZDWHUV�DKHDG��LQ�+DUYDUG�%XVLQHVV�5HYLHZ�6HSW�2FW��
SS��������
:LVFKPHLHU�:�+���6PLWK�'�'����������5DLQIDOO�HQHUJ\�DQG�LWV�UHODWLRQVKLS�WR�VRLO�ORVV��LQ�$PH�
ULFDQ�*HRSK\VLFDO�8QLRQ�7UDQVDFWLRQV��YRO�����SS����������

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
'RUDWR��(����������7HUULWRULDO�UHVLOLHQFH�DQG�FXOWXUDO�ODQGVFDSHV��WKH�&LQTXH�7HUUH�1DWLRQDO�
3DUN�FDVH�VWXG\��&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���92/�;,,,�
�������������KWWSV���GRL�RUJ����������F����������������V�����
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$V�5HODo}HV�7HUDSrXWLFDV�GD�� �
,OXPLQDomR��2�FRQIRUWR�OXPLQRVR�
DWUDYpV�GD�¿EUD�yWLFD
7KH�7KHUDSHXWLF�$VVRFLDWLRQ�RI�WKH�DUWL¿FLDO�OLJKWLQJ��7KH�
OXPLQRXV�FRPIRUW�WKURXJK�¿EHU�RSWLFV

$%675$&7��7KH�KXPDQ�EHLQJ�QHHGV�OLJKW�
HYHU\ZKHUH��/LJKW�WKDW�DURXVHV�SRVLWLYH�IRU�
FHV�DQG�LQÀXHQFHV�WKH�FLUFDGLDQ�UK\WKP��7KH�
GDUNQHVV�GHSUHVVHV��/LJKW�LV�LPSRUWDQW�WR�VHH�
DQG�SHUFHLYH��,W�SURGXFHV�D�ELRORJLFDO�HIIHFW�
WKDW�KDV�EHHQ�VWXGLHG�VFLHQWL¿FDOO\��EHLQJ�LP�
SOHPHQWHG�LQ�UHDO�SURMHFWV��DV�LW�LV�D�VWLPXOXV�
WKDW�PRVW�LQÀXHQFHV�KXPDQ�SHUFHSWLRQ��EXW�
DOVR�SV\FKRSK\VLFDO�ZHOO�EHLQJ
RI�WKH�LQGLYLGXDO�LQ�WKHLU�GDLO\�OLIH��7KLV�SDSHU�
DQDO\]HV�WKH�XVH�RI�WKH�VWDUU\�VN\�HIIHFW�ZLWK�
¿EHU�RSWLF�WHFKQRORJ\��LQ�KHDOWKFDUH�VSDFHV�
LQ�%UD]LO��LQYHVWLJDWLQJ�WKH�UHODWLRQVKLSV�EH�
WZHHQ�HPRWLRQV�DQG�EHKDYLRUV�EDVHG�RQ�OLJKW�
DQG�WKH�SV\FKRSK\VLFDO�DVSHFWV�RI�UHVSRQVHV�
WR�WKH�LOOXPLQDWHG�HQYLURQPHQW�LQ�GLIIHUHQW�
FRQWH[WV��7KH�UHVXOW�REWDLQHG�ZDV�D�FKDQJH�
LQ�WKH�EHKDYLRU�RI�WKH�XVHUV�RI�WKH�VSDFH�ZKR�
GHPRQVWUDWHG�DQ�LPSURYHPHQW�LQ�KHDOWK�DQG�
ZHOO�EHLQJ��ZKHQ�H[SRVHG�WR�OLJKW�LQ�D�JLYHQ�
HQYLURQPHQW��KHDOWK\�OLJKWLQJ���PDQDJLQJ�WR�
GH¿QH�DQ�³HFRORJLFDO´�DSSURDFK�WR�WKH�SHU�
FHSWLRQ�RI�OLJKW�DQG�OLJKWLQJ�LQ�KXPDQ�OLIH�

.(<:25'��/LJKWLQJ�GHVLJQHU��2SWLFDO�¿EHU��
1HXUROLJKWLQJ��+HDOWK\��3V\FKRORJ\�RI�OLJKW

5(6802��2�VHU�KXPDQR�SUHFLVD�GH�OX]�
SRU�WRGR�ODGR��/X]�TXH�GHVSHUWH�DV�IRUoDV�
SRVLWLYDV�H�LQÀXHQFLH�R�ULWPR�FLUFDGLDQR��$�
HVFXULGmR�GHSULPH��$�OX]�p�LPSRUWDQWH�SDUD�
YHU�H�SHUFHEHU��3URGX]�XP�HIHLWR�ELROyJLFR�
TXH�WHP�VLGR�HVWXGDGR�FLHQWL¿FDPHQWH��VHQGR�
LPSOHPHQWDGR�HP�SURMHWRV�UHDLV��YLVWR�VHU�
XP�HVWtPXOR�TXH�PDLV�LQÀXHQFLD�D�SHUFHSomR�
KXPDQD��PDV�WDPEpP�R�EHP�HVWDU�SVLFRItVLFR
GR�LQGLYtGXR�QD�VXD�YLGD�FRWLGLDQD��(VWH�
SDSHU�DQDOLVD�D�XWLOL]DomR�GR�HIHLWR�GH�FpX�
HVWUHODGR�FRP�D�WHFQRORJLD�GD�¿EUD�yWLFD��HP�
HVSDoRV�GH�VD~GH�QR�%UDVLO��LQYHVWLJDQGR�DV�
UHODo}HV�HQWUH�HPRo}HV�H�FRPSRUWDPHQWRV�
EDVHDGRV�QD�OX]�H�QRV�DVSHFWRV�SVLFRItVLFRV�
GH�UHVSRVWDV�DR�DPELHQWH�LOXPLQDGR�HP�GL�
IHUHQWHV�FRQWH[WRV��2�UHVXOWDGR�REWLGR�IRL�D�
PXGDQoD�GH�FRPSRUWDPHQWR�GRV�XWLOL]DGRUHV�
GR�HVSDoR�TXH�GHPRQVWUDUDP�XPD�PHOKRUDULD�
QD�VD~GH�H�EHP�HVWDU��TXDQGR�H[SRVWRV�j�OX]�
QXP�GHWHUPLQDGR�DPELHQWH��LOXPLQDomR�VDX�
GiYHO���FRQVHJXLQGR�GH¿QLU�XPD�DERUGDJHP�
³HFROyJLFD´�GD�SHUFHSomR�GH�OX]�H�GD�LOXPL�
QDomR�QD�YLGD�KXPDQD�

3$/$95$�&+$9(��'HVLJQ�GH�LOXPLQDomR��
)LEUD�yWLFD��1HXUROLJKWLQJ��6D~GH��3VLFRORJLD�
GD�/X]

Ana Cristina Darè

'HVLJQHU���3URIHVVRU��
5HVHDUFKHU

&,$8'���&HQWUR�GH�LQYHVWL�
JDomR�HP�$UTXLWHWXUD��8UED�
QLVPR�H�'HVLJQ
1~FOHR�GH�'HVLJQ
ÈUHD�GH�,OXPLQDomR�H�'HVLJQ�
GH�$PELHQWHV

5XD�6i�1RJXHLUD�_�3yOR�
8QLYHUVLWiULR�_�$OWR�GD�$MXGD�
_���������/LVERD��3RUWXJDO

1. Introdução

$�LPSRUWkQFLD�GD�OX]�SDUD�WRGRV�RV�VHUHV�YLYRV�H�SDUD�R�KRPHP�HP�SDUWLFXODU�p�UHYHODGD�SHOR�
VLPSOHV�IDWR�GH�TXH�WRGR�R�RUJDQLVPR�KXPDQR�HVWi�SUHSDUDGR�SDUD�IXQFLRQDU�FRUUHWDPHQWH�GX�
UDQWH�R�GLD��XOWUDSDVVDQGR�RV�OLPLWHV�GR�SHQVDPHQWR�H�GD�LPDJLQDomR��1mR�p�DSHQDV�LPSRVVtYHO�
FRQFHEHU�D�DWLYLGDGH�GR�KRPHP�VHP�HVVD�IRUPD�GH�HQHUJLD��PDV��WDPEpP��QmR�p�YLiYHO�GH¿QLU�
RV�VHUHV�YLYRV�QD�DXVrQFLD�GH�OX]� 
$�OX]�Gi�YLVLELOLGDGH��$�HVFXULGmR�GHSULPH��RV�REMHWRV�QmR�SRGHP�VHU�YLVWRV��$�OX]�p�LPSRUWDQ�
WH�SDUD�VH�YHU�H�SHUFHEHU� 
$�FLYLOL]DomR�KXPDQD�p�UHFRQKHFLGD�HP�WHUPRV�GH�OX]��GHVGH�R�GRPtQLR�GR�IRJR�QR�LQtFLR�GRV�
WHPSRV�H�D�FDSDFLGDGH�GH�SURGX]LU�OX]�D�SDUWLU�GD�HOHWULFLGDGH��SHUPLWLUDP�D�H[SDQVmR�GD�WHF�
QRORJLD�H�GD�SURGXWLYLGDGH�HP�WRGDV�DV�FXOWXUDV� 
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FLDO��GH�VD~GH��GH�WUDEDOKR�RX�GH�H[LELomR��SRU�H[HPSOR��XP�PXVHX�RX�JDOHULD�GH�DUWH���PDV�
WDPEpP�QR�DPELHQWH�QDWXUDO��p�DPSODPHQWH�GHWHUPLQDGR�SRU�XPD�DWLYLGDGH�QHXUDO�H�SVLFRItVL�
FD��VHQGR�HVWH�XP�GRV�HIHLWRV�PDLV�HYLGHQWHV�GD�OX]��7RPDVVRQL��*DOHWWD��7UHJOLD���������

'HQWUR�GH�DPELHQWHV��D�OX]�p�FDSD]�GH�LQGX]LU��GH�DFRUGR�FRP�VXD�LQWHQVLGDGH��VDWXUDomR�H�
PRGXODomR��HVWDGRV�HPRFLRQDLV�HVSHFt¿FRV��PDV�WDPEpP�DWLYDU�KDELOLGDGHV�FRJQLWLYDV�HVSH�
Ft¿FDV�GHQWUR�GR�REVHUYDGRU��GLQDPLVPR��UHOD[DPHQWR��SULYDFLGDGH��FODUH]D�YLVXDO��H[FLWDomR��
SURGXWLYLGDGH��H¿FLrQFLD��FRPR�WDPEpP�HVWUHVVH��VRQROrQFLD��WULVWH]D��DJLWDomR��LQTXLHWDomR��
DQVLHGDGH��)O\Q�������DSXG�7RPDVVRQL��*DOHWWD��7UHJOLD��������

$OpP�GLVVR��DV�SRVVLELOLGDGHV�VLQHVWpVLFDV�GD�SHUFHSomR�KXPDQD�H�D�JDPD�GH�UHVSRVWDV�HPR�
FLRQDLV�GH�FDGD�LQGLYtGXR�H[SRVWR�j�OX]��FUHVFH�DOpP�GR�LPSDFWR�JHUDGR�SRU�XPD�IRQWH�GH�OX]��
PDV�WDPEpP�TXDQGR�DGLFLRQDGR�XP�VRP��FRPR�XPD�SHoD�GH�P~VLFD��$OpP�GLVVR��D�OX]�FROR�
ULGD�SRGH�HYRFDU�XPD�VHQVDomR�WiWLO�QR�REVHUYDGRU��GH�DFRUGR�FRP�JDPD�GH�PDWL]�FURPiWLFD��
PDQLIHVWDQGR�VH�QD�IRUPD�GH�WHPSHUDWXUD�SHUFHELGD��LPSOHPHQWDQGR�PRGDOLGDGHV�GH�SHUFHS�
omR�VLQHVWpVLFD�QR�VHU�KXPDQR��'HVVD�PDQHLUD��R�LQGLYtGXR�SRGH�VHU�FDSD]�GH�³VHQWLU´�D�OX]�
�%HUU\�������DSXG�7RPDVVRQL��*DOHWWD��7UHJOLD���������

 
2. Efeitos visuais e não visuais da luz

8P�IDWRU�LPSRUWDQWH�QR�VLVWHPD�YLVXDO�KXPDQR�HVWi�UHODFLRQDGR�FRP�R�FLFOR�FLUFDGLDQR��UHJX�
ODGRU�GR�VLVWHPD�ELROyJLFR�H�TXH�SURGX]�D�KRUPRQD�PHODWRQLQD���³KRUPRQD�GR�VRQR´��$�VXD�
SULQFLSDO�IXQomR�p�RUJDQL]DU�R�ULWPR�GLiULD�GH�OX]�H�HVFXULGmR��EHP�FRPR�DV�IXQo}HV�FRUSRUDLV�
GHQWUR�GH�XP�FLFOR�GH�DSUR[LPDGDPHQWH����KRUDV�

 

(P�SHVTXLVDV�FLHQWt¿FDV�QD�iUHD�GD�ELRORJLD��¿VLRORJLD�H�QHXURFLrQFLD�TXH�VH�GHVHQYROYHUDP�
QR�GHFRUUHU�GR�VpF��;;,��YHUL¿FDUDP�TXH�D�LPSRUWkQFLD�GD�OX]�SDUD�R�VHU�KXPDQR�YDL�DOpP�GD�
YLVmR��SHUFHSomR�ItVLFD�H�HPRFLRQDO�QR�HVSDoR��PDV�FRQWULEXHP�QD�PRGXODomR�GH�DVSHFWRV�GH�
QRVVR�RUJDQLVPR�UHVSRQViYHO�SHOD�QRVVD�VD~GH��([LVWH�XPD�UHODomR�DR�GHVHPSHQKR�KXPDQR�
RQGH�SRGHPRV�LGHQWL¿FDU�WUrV�URWDV�SULQFLSDLV�GH�DQiOLVH��DWUDYpV�GR�VLVWHPD�YLVXDO��FRQIRUWR�
YLVXDO�H�HVWtPXORV�D�SHUFHSomR��6RDUHV��������

$VVLP��RV�HIHLWRV�YLVXDLV�H�HPRFLRQDLV�GD�OX]�XQHP�VH�DRV�HIHLWRV�QmR�YLVXDLV��WUDGX]LQGR�QR�
GHVHQYROYLPHQWR�GH�SURMHWRV�TXH�WHP�D�,OXPLQDomR�&HQWUDGD�QR�6HU�+XPDQR��+XPDQ�&HQWULF�
'HVLJQ�±�+&/���TXH�VH�GH¿QH�QXPD�LOXPLQDomR�TXH�LUi�DWHQGHU�jV�QHFHVVLGDGHV�QDWXUDLV�GR�
FLFOR�GH�YLGD�KXPDQR��SURSRUFLRQDQGR�XPD�PHOKRULD�QD�TXDOLGDGH�GH�YLGD�

FIGURA 2
'LDJUDPD�GR�&LFOR�&LUFD�
GLDQR

)RQWH��KWWS���ZZZ�OXPL�
FHQWHULOXPLQDFDR�FRP�EU�
OXPLQDULD�OHG�UHJXOD�R�FLFOR�
FLUFDGLDQR�

FIGURA 1

$�PXGDQoD�QD�WHPSHUDWXUD�
GH�FRU�GD�OX]�VRODU�GXUDQWH�

���KRUDV�

)RQWH��KWWS���RHP�
�V\VWHPV�FRP�¿OHDG�

PLQ�BSURFHVVHGB�FVPB
VRQQHQYHUODXIB����H�E����

MSJ

+i�����DQRV��D�PDLRULD�GRV�LQGLYtGXRV�YLYLD�SDUWH�GR�GLD�DR�DU�OLYUH��$FRUGDYD�FRP�R�VRO��WUD�
EDOKDYD�D�FpX�DEHUWR�H�GHLWDYD�TXDQGR�R�VRO�VH�SXQKD��$�KDUPRQLD�FRP�R�FLFOR�QDWXUDO�GH�OX]�
HUD�LQHUHQWH�DR�VHU�KXPDQR�TXH�SDVVDYD�����GR�VHX�WHPSR�QR�H[WHULRU�

(VWD�KDUPRQLD�YHP�VHQGR�DOWHUDGD�DR�ORQJR�GRV�DQRV��UHVXOWDGR�GD�PRGHUQLGDGH�TXH�WRUQRX�D�
VRFLHGDGH�YLYD�H�DWLYD����KRUDV�SRU�GLD��VHWH�GLDV�SRU�VHPDQD��REULJDQGR�D�XPD�UHGH¿QLomR�GDV�
TXDQWLGDGHV�GH�OX]�TXH�VH�ID]HP�QHFHVViULDV��PDV�VHP�HQWHQGHU�DV�QHFHVVLGDGHV�IXQGDPHQWDLV�
GR�FLFOR�GLD�QRLWH�

 

+RMH�VH�YLYH�����GR�WHPSR�HP�DPELHQWHV�IHFKDGRV��VRE�D�LQÀXrQFLD�GD�OX]�DUWL¿FLDO��TXH�QmR�
DSUHVHQWD�YDULDomR�QD�VXD�LQWHQVLGDGH�H�QHP�QD�VXD�WHPSHUDWXUD�GH�FRU��VHQGR�LQFRQVLVWHQWHV�
FRP�R�FLFOR�FLUFDGLDQR>�@��2V�FLHQWLVWDV�WrP�HVWXGDGR�RV�LPSDFWRV�ELROyJLFRV�GD�OX]�SRU�Gp�
FDGDV��GHPRQVWUDQGR�D�LPSRUWkQFLD�GRV�SHUtRGRV�GH�OX]�H�HVFXULGmR�QR�FRQWUROR�GD�SURGXomR�
KRUPRQDO��%RVERRP���������

&RP�R�DYDQoR�GR�FRQKHFLPHQWR�VREUH�R�VLVWHPD�YLVXDO�KXPDQR��UHFRPHQGDo}HV�H�QRUPDV�WpFQLFDV�
IRUDP�LQFRUSRUDGDV�DR�GHVLJQ�GH�LOXPLQDomR�FRPR�SDUkPHWURV�UHODWLYRV�j�TXDQWLGDGH�H�j�TXDOLGDGH�
GD�OX]�QRV�DPELHQWHV��WHQGR�FRPR�SULQFLSDO�REMHWLYR�HYLWDU�VH�R�GHVFRQIRUWR�YLVXDO�H�PHOKRUDU�R�
GHVHPSHQKR�GDV�WDUHIDV��HVSHFLDOPHQWH�QRV�DPELHQWHV�GH�WUDEDOKR��62$5(6��������

2�DSHUIHLoRDPHQWR�TXH�WHP�VRIULGR�RV�VLVWHPDV�GH�LOXPLQDomR�DUWL¿FLDO��GHX�RULJHP�D�XPD�HYROX�
omR�FRQFHLWXDO��RQGH�D�LGHLD�GH�³OX]�SDUD�D�YLVmR´�IRL�VXEVWLWXtGD�SRU�³OX]�SDUD�DUTXLWHWXUD´��1mR�
EDVWD�DSHQDV�HQ[HUJDU��PDV�VHQWLU�RV�DPELHQWHV�FRP�VHXV�PDWHULDLV��FRUHV��IRUPDV�H�WH[WXUDV��KLHUDU�
TXL]DQGR�RV�HOHPHQWRV�SUHVHQWHV�QR�HVSDoR�DUTXLWHWyQLFR��FULDQGR�DPELrQFLDV��SURSRUFLRQDQGR�R�
FRQIRUWR�YLVXDO�

2�SURMHWR�GH�GHVLJQ�GH�LOXPLQDomR��WHP�FRPR�EDVH�D�WUtDGH�±�XWLOL]DGRU�_�HVSDoR�FRQVWUXtGR�_DP�
ELHQWH��WHQGR�LPSRUWkQFLD�QmR�DSHQDV�QR�GHVHQKR�GR�DPELHQWH�FRQVWUXtGR��PDV�WDPEpP�QD�OHLWXUD�
H�FRPSUHHQVmR�TXDQWR�DR�SUySULR�SURMHWR��6RDUHV���������'HVWD�IRUPD��DJUHJD�YDORU�DRV�SURMHWRV��
PHGLDQWH�R�HVWtPXOR�GRV�VHQWLGRV�GRV�XWLOL]DGRUHV��YDORUL]DQGR�D�H[SHULrQFLD�YLVXDO�GR�HVSDoR�H�
DX[LOLDQGR�QR�GHVHPSHQKR�GDV�DWLYLGDGHV��SULYLOHJLDQGR�R�FRQIRUWR�YLVXDO�H�EHP�HVWDU�

(VWD�HVWUDWpJLD�SURMHWXDO�SHUPLWH�TXH�PRGXODomR�GD�OX]�WHQKD�XPD�LQÀXrQFLD�QR�XWLOL]DGRU�GR�HVSD�
oR��FULDQGR�VHQVDo}HV��VHQGR�XP�³PDSD�FRJQLWLYR´�H�SVLFRItVLFR�FRQGXWRU�GD�SHUFHomR�KXPDQD�

$�LQGXomR�GH�UHVSRVWDV�FRJQLWLYDV�H�HPRFLRQDLV�HVSHFt¿FDV�SRU�XP�LQGLYtGXR�H[SRVWR�D�XPD�
FRQ¿JXUDomR�GH�OX]�GHQWUR�GH�XP�HVSDoR��VHMD�HVWH�GRPpVWLFR��DUTXLWHWyQLFR��XUEDQR��FRPHU�
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REMHWLYR�p�FRQWLQXDU�D�FRQVLGHUDU�XPD�ERD�TXDOLGDGH�H�TXDQWLGDGH�GH�OX]�TXH�VLJDP�D�UHFRPHQGD�
o}HV�GD�OHJLVODomR�YLJHQWH�H�TXH�VHMDP�VXVWHQWiYHLV��9HLWFK��������

8PD�ERD�LOXPLQDomR�GHYH�VHU�R�UHVXOWDGR�GR�HTXLOtEULR�HQWUH�DV�QHFHVVLGDGHV�KXPDQDV��D�HFRQRPLD��
TXHVW}HV�DPELHQWDLV�H�D�DUTXLWHWXUD��,OXPLQDU�QmR�p�DSHQDV�YHU��PDV�SHUFHEHU��LVWR�p��DWHQGHU�R�QtYHO�
GH�LOXPLQDomR�TXH�SURPRYD�XP�ERP�GHVHPSHQKR�YLVXDO��FULDQGR�DPELrQFLDV��FRQWULEXLQGR�SDUD�D�
VD~GH��EHP�HVWDU�H�VHJXUDQoD�SDUD�RV�XWLOL]DGRUHV�GR�HVSDoR�FRQWUXtGR��9HLWFK���������7HP�GH�KDYHU�
XP�HTXLOtEULR�HQWUH�D�TXDQWLGDGH�H�TXDOLGDGH�GH�OX]�TXH�LUi�VHU�WUDEDOKDGD�QRV�DPELHQWHV�

 

$V�IXQo}HV�TXH�MXVWL¿FDP�R�XVR�GD�LOXPLQDomR�HP�EHQHItFLR�GDV�SHVVRDV�VmR�D�YLVLELOLGDGH��
FRQIRUWR��FRPSRVLomR�H�DWPRVIHUD��$V�WpFQLFDV�H�HTXLSDPHQWRV�HVWmR�VHPSUH�HP�HYROXomR��QR�
HQWDQWR��DV�IXQo}HV�GD�LOXPLQDomR�VmR�SDGU}HV�LPXWiYHLV�H�HVWmR�UHODFLRQDGRV�FRP�DV�UHDo}HV�
¿VLROyJLFDV��SVLFROyJLFDV�H�HVWpWLFDV�QR�XVR�GD�OX]��$�DERUGDJHP�GD�PHQWH�HP�WHUPRV�GH�YLVmR�
VH�Gi�DWUDYpV�GRV�ROKRV�H��FRQVHTXHQWHPHQWH��D�UHODomR�GD�TXDOLGDGH�GD�OX]�HVWi�UHODFLRQDGR�
FRP�RV�DVSHWRV�¿VLROyJLFRV�GR�ROKDU��$VVLP��FDGD�XPD�GHVVDV�IXQo}HV�p�D�FKDYH�GR�GHVLJQ�SDUD�
TXDOTXHU�SURMHWR�GH�WUDEDOKDU�FRP�D�OX]��%5$1'6721��������

8P�DVSHFWR�LPSRUWDQWH�GR�HVSDoR�HVWi�UHODFLRQDGR�FRP�D�DWPRVIHUD�WUDQVPLWLGD�DWUDYpV�GDV�
VXDV�FDUDFWHUtVWLFDV��IRUPD��WH[WXUD��OX]�H�FRU��PDWHULDLV�DSOLFDGRV�H�OD\RXW��TXH�LUi�DIHWDU�D�UHOD�
omR�SVLFROyJLFD�SHVVRD�DPELHQWH��(/$/,�	�3,1+(,52��������

2�FRPSRUWDPHQWR�KXPDQR�p�JXLDGR�SDUD�XPD�UHVSRVWD�j�SHUFHomR�GR�DPELHQWH�DWUDYpV�GRV�
HVWtPXORV�SRU�HOH�SURYRFDGRV��VHQGR�TXH�QR�DPELHQWH�WHUDSrXWLFR�SRGHUi�IDFLOLWDU�D�UHODomR�
SDFLHQWH�WHUDSHXWD�H�FXOPLQDU�QXPD�UHODomR�SRWHQFLDOPHQWH�FXUDWLYD��0DQDLD��������

$WUDYpV�GD�XWLOL]DomR�GH�WHFQRORJLDV�GH�LOXPLQDomR��FRPR�D�¿EUD�yWLFD��SRGH�VH�WUDQVIRUPDU�R�
FHQiULR�GR�DPELHQWH�H��DWUDYpV�GHOH��SURYRFDU�HVWtPXORV��SURPRYHU�DOWHUDo}HV�GR�HVWDGR�GH�KX�
PRU�H�GH�kQLPR��UHVJDWDQGR�R�SRWHQFLDO�FXUDWLYR�GD�UHODomR�WHUDSrXWLFD��(VWH�SURFHVVR�GHVSHUWD�
QR�SDFLHQWH�R�VHQWLGR�GH�VHJXUDQoD��DXPHQWDQGR�D�FDSDFLGDGH�GH�PXGDQoD�FRPSRUWDPHQWDO�H�
GR�FRQWUROR�DYHUVLYR�H[HUFLGR�VREUH�HOH��0DQDLD��������

FIGURA 4
4XDOLGDGH�GD�LOXPLQDomR��D�
LQWHJUDomR�GRV�DVSHWRV�GD�VDW�
LVIDomR�SHVVRDO��HFRQyPLFR�H�
GHVLJQ�GH�LQWHULRUHV

)RQWH��$GDSWDGR�SHOR�DXWRU�
GH�9(,7&+����������

 

(P�������IRL�GHVFREHUWR�XP�IRWRSLJPHQWR�FKDPDGR�PHORSVLQD��ORFDOL]DGR�QXPD�iUHD�GD�UHWLQD�
TXH�VH�LPDJLQDYD�³FHJD´��H�TXH�LUi�VH�HQFDUUHJDU�GH�FRQYHUWHU�D�UDGLDomR�HOHWURPDJQpWLFD�YLVtYHO�
HP�VLQDLV�QHUYRVRV�DRV�Q~FOHRV�VXSUDTXLDVPiWLFRV��$V�FpOXODV�JDQJOLRQDUHV�LQWULQVHFDPHQWH�IRWRV�
VHQVtYHLV�GD�UHWLQD��LS5*&��p�XP�IRWRUUHFHSWRU��TXH�QmR�VmR�XVDGDV�SDUD�YHU��PDV�TXH�DX[LOLDP�QD�
VLQFURQL]DomR�GR�ULWPR�FLUFDGLDQR�FRP�R�GLD�VRODU��FRQWULEXLQGR�SDUD�R�UHÀH[R�SXSLODU�j�OX]��UHV�
SRQGHQGR�PDLV�VHQVLYHOPHQWH�j�OX]�D]XO�YLVtYHO�

(VWDV�FpOXODV�HQYLDP�VLQDLV�DR�FpUHEUR�H�UHJXODP�D�SURGXomR�KRUPRQDO��VHQGR�TXH�DV�WUrV�KRUPRQDV�
PDLV�LPSRUWDQWHV�XWLOL]DGDV�SDUD�R�VHX�FRQWUROH�VmR�

0HODWRQLQD�±�SURGX]LGD�SHOD�JOkQGXOD�SLQHDO�HP�FRQGLo}HV�GH�DXVrQFLD�GH�OX]��VLQDOL]DQGR�DR�FRUSR�
RV�FLFORV�GH�GLD�QRLWH��UHJXODQGR�R�UHOyJLR�ELROyJLFR�H�DV�UHODo}HV�GH�DWLYLGDGH�H�UHSRXVR��VRQR�H�
YLJtOLD��$�PHODWRQLQD�WHP��WDPEpP��D�PLVVmR�GH�DWXDU�FRPR�XP�IDWRU�DQWLR[LGDQWH��SRGHQGR�DX[LOLDU�
QD�UHDELOLWDomR�GRV�QHXU{QLRV�DWLQJLGRV�SHOR�0DO�GH�$O]KHLPHU�RX�SRU�SHUtRGRV�GH�LVTXHPLD�TXH�VH�
FDUDFWHUL]DP�SRU�WHU�VXD�RULJHP�HP�DFLGHQWHV�YDVFXODUHV�FHUHEUDLV�

&RUWLVRO�±�SURGX]LGR�SHOD�SDUWH�VXSHULRU�GD�JOkQGXOD�VXSUDUUHQDO�p�R�KRUP{QLR�GR�HVWUHVVH��TXH�HV�
WLPXOD�R�PHWDEROLVPR�H�SURJUDPD�R�FRUSR�SDUD�R�PRGR�GLD��$�TXDQWLGDGH�GHVWH�KRUP{QLR�SUHVHQWH�
QR�VDQJXH�VRIUH�YDULDo}HV�GXUDQWH�DV�IDVHV�GR�GLD��DSUHVHQWDQGR�VHX�SLFR�SHODV�SULPHLUDV�KRUDV�GD�
PDQKm�H�VRIUH�XPD�GLPLQXLomR�DR�ORQJR�GR�GLD�

6HURWRQLQD�±�p�XP�QHXURWUDQVPLVVRU�TXH�IXQFLRQD�FRPR�XP�HVWLPXODQWH�H�PRWLYDGRU��(QTXDQWR�R�
QtYHO�GH�FRUWLVRO�QR�VDQJXH�FDL�GXUDQWH�WRGR�R�GLD��HVWD�KRUPRQD�DJH�QXP�FRQWUDFLFOR�DR�QtYHO�GH�
PHODWRQLQD��DMXGDQGR�D�HOHYDU�RV�QtYHLV�GH�HQHUJLD��:$/(65&=<.��������

$�HYROXomR�GHVWH�FRQKHFLPHQWR�YHLR�FRQVROLGDU�D�UHODomR�,OXPLQDomR�;�6D~GH��GHYLGR�DR�FRQKH�
FLPHQWR�DGTXLULGR�GH�TXH�R�FLFOR�FLUFDGLDQR�FRQWUROD�PHFDQLVPRV�¿VLROyJLFRV��PHWDEyOLFRV��FRP�
SRUWDPHQWDLV�H�QHXUROyJLFRV�GR�RUJDQLVPR��$�UXSWXUD�GRV�PDUFDGRUHV�WHPSRUDLV�LQGLYLGXDOPHQWH�
RX�HQWUH�VL��HVWi�UHODFLRQDGR�FRP�LQ~PHUDV�GRHQoDV��FRPR�GLVW~UELR�GR�VRQR��DOWHUDo}HV�GR�KXPRU��
GHSUHVVmR�VD]RQDO��FDQFUR��REHVLGDGH��GLDEHWHV�H�SUREOHPDV�FDUGtDFRV��SUHMXGLFDQGR��WDPEpP��R�
GHVHPSHQKR�GDV�WDUHIDV�H�GR�DSUHQGL]DGR��62$5(6��������

$V�QHFHVVLGDGHV�GR�VHU�KXPDQR��LQFOXtGR�D�LOXPLQDomR��WrP�GH�VHU�DSURSULDGDV�SDUD�PDQWHU�XPD�
ERD�VD~GH��EHP�FRPR�XPD�ERD�TXDOLGDGH�GH�OX]�TXH�OKH�SHUPLWD�WHU�XPD�PHOKRU�YLVLELOLGDGH�QD�
H[HFXomR�GDV�WDUHIDV�GR�GLD�D�GLD��XPD�ERD�FRPXQLFDomR�LQWHUSHVVRDO�H�XPD�DSUHFLDomR�HVWpWLFD��2�

FIGURA 3

+XPDQ�&HQWULF�/LJKWLQJ�
�+&/�

)RQWH��:DOHVUF]\N���������
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5.1. Caso 1

1R�kPELWR�GHVWH�HVWXGR��XP�GRV�FDVRV��p�R�GH�XPD�&OtQLFD�2GRQWR�3HGLiWULFD�

$WUDYpV�GD�PHWRGRORJLD�DSOLFDGD��KRXYH�R�UHODWR�GH�GL¿FXOGDGHV�H�UHVLVWrQFLD�GDV�FULDQoDV�DR�VH�VXE�
PHWHU�DR�WUDWDPHQWR�GHQWiULR��FRP�D�LOXPLQDomR�XVXDOPHQWH�XWLOL]DGD�SDUD�HVWD�WLSRORJLD�GH�HVSDoRV�

)RL�IHLWD�XPD�HQWUHYLVWD�DR�FRUSR�FOtQLFR�H�XPD�REVHUYDomR�GR�FRPSRUWDPHQWR�GRV�SDFLHQWHV��
'H�SRVVH�GHVWHV�GDGRV��H�DSyV�DQiOLVH��IRL�VXJHULGD�D�DSOLFDomR��QR�WHWR��GD�¿EUD�yWLFD�FRP�HIHL�
WR�FpX�HVWUHODGR�QR�WHWR�GH�XPD�GDV�VDODV�

1D�FROHWD�GRV�GDGRV�DSyV�D�LQWHUYHQomR��R�UHVXOWDGR�DOFDQoDGR�IRL�EDVWDQWH�SRVLWLYR��+RXYH�XPD�
GLPLQXLomR�QD�UHMHLomR�GR�LQtFLR�GR�WUDWDPHQWR��FRPR��WDPEpP��QD�GLPLQXLomR�GR�QtYHO�GH�DQHV�
WHVLD�DSOLFDGD�DRV�SDFLHQWHV��&RQVHTXHQWHPHQWH��KRXYH�XP�DXPHQWR�GRV�DWHQGLPHQWRV�GLiULRV�

(VWH�UHVXOWDGR�IRL�YDOLGDGR�SHOD�HTXLSH�GH�GHQWLVWDV��TXH�YHUL¿FDUDP�TXH�RV�SDFLHQWHV�VH�VHQ�
WLDP�PDLV�UHOD[DGRV�H��DVVLP��KDYLD�XPD�GLPLQXLomR��WDPEpP��QR�WHPSR�GRV�WUDWDPHQWRV��2�
VLVWHPD�GH�LOXPLQDomR�FRP�SRQWRV�GH�¿EUD�yWLFD�GLVWUDL�H�DFDOPD�DV�FULDQoDV��DMXGDQGR�PXLWR�
GXUDQWH�RV�SURFHGLPHQWRV��LQFOXVLYH�QRV�FDVRV�PDLV�GLItFHLV�

 
5.2. Caso 2

8P�FDVR�GH�VXFHVVR�IRL�D�DSOLFDomR�GH�¿EUD�yWLFD�QD�VDOD�GR�+RVSLWDO�6mR�/XL]��GHVLJQDGD�GH�
'HOLYHU\�5RRP�

$�'HOLYHU\�5RRP�VmR�VDODV�HVSHFLDLV�SDUD�SDUWRV�QDWXUDLV��FRP�UHFXUVR�FRPR�EDQKHLUD��FURPR�
WHUDSLD��DURPDWHUDSLD��PDV�WDPEpP�P~VLFD�H�PDVVDJHP��WRUQDQGR�VH�QXP�HVSDoR�DFRQFKHJDQ�
WH��6mR�VXLWHV�GLVSRQLELOL]DGDV�SHOR�KRVSLWDO�SDUD�SDUWR�QRUPDO��VHQGR�XPD�SURSRVWD�GLIHUHQFLDO�
GH�DWHQGLPHQWR�jV�JHVWDQWHV�QR�WUDEDOKR�GH�SDUWR��

2�VLVWHPD�GH�¿EUD�yWLFD�DSOLFDGR�QR�WHWR�IRL�XWLOL]DGR�R�VLVWHPD�5*%��FRP�DOWHUQkQFLD�GDV�FR�
UHV�GD�OX]�QR�HVSDoR�

2�UHVXOWDGR�UHFROKLGR�DSyV�SHUtRGR�GH�H[SHULPHQWDO��MXQWR�GD�HTXLSD�PpGLFD�H�GRV�PDULGRV�
GDV�SDUWXULHQWHV�IRL�EDVWDQWH�SRVLWLYR��$�DPELrQFLD�FULDGD�UHVXOWRX�QXP�HVSDoR�DFRQFKHJDQWH�
H�WUDQTXLOL]DGRU��$�REVWHWUD�H�D�VXD�LQVWUXPHQWDGRUD��DSyV�D�UHDOL]DomR�GRV�SDUWRV��VH�DFRPR�
GDYDP�QR�VRIi�H[LVWHQWH�QR�HVSDoR��DSDJDYDP�DV�OX]HV�H�¿FDYDP�DGPLUDQGR�R�FpX�HVWUHODGR��
DOLYLDQGR�D�WHQVmR�GR�WUDEDOKR��'HJUD��(UOHL��������

 
5.3. Caso 3

1R�kPELWR�GD�3yV�JUDGXDomR�ODWR�6HQVX�HP�,OXPLQDomR�H�'HVLJQ�GH�,QWHULRUHV��GR�,32*��,QV�
WLWXWR�GH�3yV�*UDGXDomR���D�OLJKWLQJ�GHVLJQHU�0iUFLD�(O\�7DQR�GHVHQYROYHX�R�HVWXGR�QR�+RVSL�
WDO�GR�&kQFHU��+&/���HP�/RQGULQD��QR�3DUDQi��FRP�D�VXSHUYLVmR�GR�:LOVRQ�6DORXWWL��

1HVWH�HVWXGR��IRL�SURSRVWD�D�LQVWDODomR�GH�¿EUD�yWLFD�FRP�R�HIHLWR�GH�FpX�HVWUHODGR�QRV�TXDUWRV�

$�OX]�WrQXH�TXH�HVWH�HIHLWR�FULD�GXUDQWH�D�QRLWH��DX[LOLD�R�VHUYLoR�GH�HQIHUPDJHP�QD�REVHUYDomR�
HP�HVWDGR�GH�UHSRXVR�GRV�SDFLHQWHV��EHP�FRPR�QD�H[HFXomR�GRV�SURFHGLPHQWRV�QHFHVViULRV��
VHP�TXH�KDMD�QHFHVVLGDGH�GH�DFHQGHU�D�LOXPLQDomR�JHUDO��R�TXH�RFRUULD�DQWHULRUPHQWH��'HVVD�
IRUPD��UHYHORX�VH�QXPD�IHUUDPHQWD�LPSRUWDQWH�QD�UHFXSHUDomR�GRV�SDFLHQWHV�DWUDYpV�GD�SUR�
PRomR�GH�XP�VRQR�UHSDUDGRU�H�WUDQTXLOR�H�VHP�VRIUHU�LQWHUUXSo}HV��7DQR��V�G���

���$�WHFQRORJLD�GD�¿EUD�yWLFD�SDUD�D�LOXPLQDomR

$SHVDU�GR�XVR�GD�¿EUD�yWLFD�VHU�UHFRQKHFLGR�SDUD�DV�WHOHFRPXQLFDo}HV�H�WUDQVPLVVmR�GH�GDGRV��
p�SRXFR�GLIXQGLGD�TXDQGR�VH�WUDWD�GR�VHJPHQWR�GD�LOXPLQDomR�SDUD�¿QV�DUTXLWHWXUDLV�H�GHFRUD�
WLYRV��$WXDOPHQWH�VHX�XVR�SDUD�LOXPLQDomR�HVWi�D�VHU�FDGD�YH]�PDLV�GLIXQGLGR�H�UHFRQKHFLGR��
GHYLGR�jV�GLYHUVDV�SRVVLELOLGDGHV�H�EHQHItFLRV�TXH�HVWH�VLVWHPD�SRGH�SURSRUFLRQDU��$R�VH�FD�
UDFWHUL]DU�SRU�DSHQDV�XPD�FRQGXWRUD�GH�OX]��SRGH�UHDOL]DU�HVWD�WDUHID�FRP�PXLWD�H¿FLrQFLD��VHP�
OHYDU�HQHUJLD�HOpWULFD�DWp�j�VXD�H[WUHPLGDGH��$SHVDU�GLVVR��WDOYH]�R�VHX�DVSHWR�PDLV�PDUFDQWH�H�
YLVtYHO�VHMD�R�IDWRU�HVWpWLFR�

3DUD�SHUPLWLU�R�VHX�IXQFLRQDPHQWR��QR�FRQMXQWR�GR�VLVWHPD��p�HQFRQWUDGD�XPD�IRQWH�GH�OX]��
UHVSRQViYHO�SRU�JHUDU�D�OX]�D�VHU�WUDQVPLWLGD�SHOD�¿EUD�yWLFD��IRQWH�HVWD�TXH�SRGH�VHU�XP�/('��
QD�TXDO�HVWi�UHWLGD�WRGD�D�PDQXWHQomR��HQHUJLD�HOpWULFD��WpUPLFD�H�LQFOXVLYH�UDLRV�XOWUDYLROHWDV��
FRQGX]LGRV�DWUDYpV�GRV�¿QRV�¿RV�GD�¿EUD�yWLFD�

 
4. Metodologia

(VWH�HVWXGR�WHYH�FRPR�EDVH�D�XWLOL]DomR�GD�¿EUD�yWLFD��PDLV�HVSHFL¿FDPHQWH�R�HIHLWR�FpX�HVWUH�
ODGR��HP�HVSDoRV�GH�VD~GH��WHQGR�FRPR�REMHWLYR�DX[LOLDU�QD�UHFXSHUDomR�GH�SDFLHQWHV��FRPR�
XP�LQVWUXPHQWR�SDUD�PLQRUDU�D�WHQVmR�H�R�GHVFRQIRUWR��&RQWRX�FRP�D�RULHQWDomR�GR�:LOVRQ�
6DORXWWL��HVSHFLDOLVWD�HP�¿EUD�yWLFD�

7UDWD�VH�GH�XP�HVWXGR�HPStULFR��TXH�VHJXLX�XPD�PHWRGRORJLD�EDVHDGD�QD�SVLFRORJLD�DPELHQ�
WDO��DWUDYpV�GD�DXVFXOWDomR�GRV�XWLOL]DGRUHV�H�GR�PDSHDPHQWR�FRPSRUWDPHQWDO��SHUPLWLQGR�XPD�
DQiOLVH�GD�LQÀXrQFLD�H[HUFLGD�SHOD�OX]�DUWL¿FLDO�XWLOL]DGD�QHVWHV�HVSDoRV�

2�PDSHDPHQWR�FRPSRUWDPHQWDO�FRQVWLWXLX�VH�R�SRQWR�GH�SDUWLGD��7UDWD�VH�GH�XP�PpWRGR�RE�
VHUYDFLRQDO��QmR�LQYDVLYR�GRV�XWLOL]DGRUHV�GRV�HVSDoRV��TXHU�VHMDP�SDFLHQWHV��HTXLSH�PpGLFD�
RX�DFRPSDQKDQWHV��QRV�FDVRV�KRVSLWDODUHV�H�GRV�XWLOL]DGRUHV�GR�HVSDoR��QR�FDVR�UHVLGHQFLDO��
EHP�FRPR�GD�LGHQWL¿FDomR�GRV�HTXLSDPHQWRV�H�OkPSDGDV�XWLOL]DGRV�

2�PDSHDPHQWR�FRPSRUWDPHQWDO�FRQ¿JXUD�VH�QXPD�WpFQLFD�GH�REVHUYDomR�GR�FRPSRUWDPHQWR�
HP�VLWXDomR�QDWXUDO��YLVDQGR�YHUL¿FDU�³TXHP�ID]�R�TXr��DRQGH��H�TXDQGR�´��(ODOL�	�3LQKHLUR��
�����������'LYLGH�VH�HP�GRLV�WLSRV��FHQWUDGR�QR�OXJDU�H�FHQWUDGR�QD�SHVVRD��VHQGR�TXH�R�SUR�
GXWR�GR�SULPHLUR��FHQWUDGR�QR�OXJDU��p�R�PDSD�FRPSRUWDPHQWDO�GH�XP�GHWHUPLQDGR�DPELHQWH�H�
R�VHJXQGR��FHQWUDGR�QD�SHVVRD��WHP�D�SHVVRD�FRPR�UHIHUrQFLD��(ODOL�	�3LQKHLUR��������

3DUD�DOpP�GD�VLPSOHV�GRFXPHQWDomR�YLVXDO��XWLOL]RX�VH�D�FROHWD�GH�LQIRUPDomR�DWUDYpV�GH�TXHV�
WLRQiULRV��LGHQWL¿FDQGR�DV�GL¿FXOGDGHV�HQFRQWUDGDV�TXDQGR�GD�XWLOL]DomR�GRV�HVSDoRV�

2V�GDGRV�UHFROKLGRV�SHUPLWLUDP�XPD�DQiOLVH�GRV�DVSHWRV�FRPSRUWDPHQWDLV�H�HPRFLRQDLV�GD�
UHODomR�SHVVRD�DPELHQWH��WUDGX]LGRV�QXP�EHP�HVWDU�RX�IDOWD�GHVWH��TXH�SRVVLELOLWDUDP��GHVWD�
IRUPD��XPD�PDLRU�FRPSUHHQVmR�GD�GLQkPLFD�RFXSDFLRQDO�H�SHUPLWLUDP�UHXQLU�LQIRUPDo}HV�
SURYHQLHQWHV�GD�SHUVSHWLYD�GR�OXJDU�FRP�RV�UHVXOWDGRV�GHFRUUHQWHV�GD�SHUVSHWLYD�GD�SHVVRD�
�*XQWKHU�	�(ODOL��������

 
5. Estudos de caso

2V�FDVRV�GH�HVWXGR�DQDOLVDGRV��VmR�HVWXGRV�GHVHQYROYLGRV�SRU�OLJKWLQJ�GHVLJQHUV�EUDVLOHLURV��HP�
HVSDoRV�GH�VD~GH�QR�%UDVLO��PDLV�HVSHFL¿FDPHQWH�HP�6mR�3DXOR�H�/RQGULQD��QR�3DUDQi��3RUpP��D�
SURSRVWD�GH�XWLOL]DomR�GR�HIHLWR�FpX�HVWUHODGR�FRP�UHFXUVR�D�¿EUD�yWLFD�SRGH�VHU�DSOLFDGRV�HP�HVSD�
oRV�GH�VD~GH�HP�3RUWXJDO��SRGHQGR�VHU�LGHQWL¿FDGR�RV�PHVPRV�UHVXOWDGRV�FRQVHJXLGRV�QR�%UDVLO�
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$�LOXPLQDomR�FRQVLVWLD�GD�XWLOL]DomR�GH�GRZQOLJKWV�HQFDVWUDGRV�QR�WHWR��QXP�GHVHQKR�VLPpWUL�
FR�FRP�OkPSDGDV�ÀXRUHVFHQWHV�FRPSDFWDV��VHQGR�TXH�HVWHV�XP�HTXLSDPHQWR�EDVWDQWH�FRPXP�
HP�XQLGDGHV�KRVSLWDODUHV�

 

)RL�SURSRVWR�D�DSOLFDomR�GD�¿EUD�yWLFD�FRP�HIHLWR�GR�FpX�HVWUHODGR��HP�SRQWRV�GH�OX]�VXDYHV�
H�RVFLODQWHV��VREUH�D�VXSHUItFLH�GR�IRUUR�H[LVWHQWH��FRQMXJDGR�FRP�RV�GRZQOLJKWV��PDV��QHVWH�
FDVR��QXP�GHVHQKR�DVVLPpWULFRV��H�FRP�OkPSDGDV�3$5�>�@��SUy[LPRV�DV�SDUHGHV�SDUD�HYLWDU�R�
HQFDGHDPHQWR��)RL�VXJHULGR��WDPEpP��XP�UHJXODGRU�GH�LQWHQVLGDGH�GH�OX]��QR�VHQWLGR�GH�FULDU�
XPD�DPELrQFLD�H�GHVWDFDU�R�HIHLWR�FRQVHJXLGR�FRP�D�¿EUD�yWLFD��2�WHWR�IRL�SLQWDGR�QR�PDWL]�
D]XO��VLPXODQGR�R�FpX�

 

2�HIHLWR�FpX�HVWUHODGR�p�SURGX]LGR�DWUDYpV�GH�¿EUDV�yWLFDV�PXLWR�¿QDV������PP��H�WUDQVSDUHQ�
WHV��DSOLFDGDV�GLUHWDPHQWH�QD�VXSHUItFLH�HP�TXH�VH�YDL�UHDOL]DU�R�HIHLWR��VHQGR�TXH�TXDQGR�IRU�
GHVOLJDGR��R�TXH�VH�LUi�YHU�p�R�IRUUR�QRUPDO��VHP�QHQKXPD�LQWHUIHUrQFLD�YLVXDO��2�HIHLWR�O~GLFR�
Vy�VHUi�FULDGR�TXDQGR�R�XWLOL]DGRU�DVVLP�R�GHVHMDU�

1HVWH�FDVR��HVWD�DSOLFDomR�WHYH�XPD�GXSOD�IXQomR��$�SULPHLUD�IRL�R�GH�JHUDU�XP�HIHLWR�GLVWUDWL�
YR��GLPLQXLQGR�VLJQL¿FDWLYDPHQWH�D�UHVLVWrQFLD�GDV�FULDQoDV�DR�VH�VXEPHWHUHP�DRV�WUDWDPHQWRV�
H�D�VHJXQGD��FRPR�XPD�IHUUDPHQWD�GH�UHDELOLWDomR�DWUDYpV�GD�JHUDomR�GH�HVWtPXORV�YLVXDLV�SDUD�
R�GHVHQYROYLPHQWR�GH�SDUWHV�GR�FyUWH[�GHVWHV�SDFLHQWHV�

FIGURA 7
'HWDOKH�GR�WHWR�H�GD�LOXPL�
QDomR�XWLOL]DGD�QD�6DOD�GH�
7HUDSLD�2FXSDFLRQDO�H�9LVXDO�
GD�$$&'

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica

FIGURA 8
'HWDOKH�GR�WHWR�DSyV�D�DSOL�
FDomR�GR�HIHLWR�FpX�HVWUHODGR�
FRP�¿EUD�yWLFD

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica

 

2�HIHLWR�GR�FpX�HVWUHODGR�WUDQVPLWH�D�VHQVDomR�GH�FRQIRUWR�H�EHP�HVWDU�DRV�SDFLHQWHV��IDPLOLD�
UHV�H�D�SUySULD�HTXLSD�PpGLFD��FRQWULEXLQGR��WDPEpP��SDUD�TXH�R�WUDWDPHQWR�TXLPLRWHUiSLFR�VH�
WRUQH�PHQRV�WUDXPiWLFR�

 
5.4. Caso 4

$�$VVRFLDomR�GH�$VVLVWrQFLD�j�&ULDQoD�'H¿FLHQWH�p�XPD�HQWLGDGH�SULYDGD��VHP�¿QV�OXFUDWLYRV��
TXH�WUDEDOKD�Ki�PDLV�GH����DQRV�SHOR�EHP�HVWDU�GH�SHVVRDV�FRP�GH¿FLrQFLD�ItVLFD��(OD�WHP�
FRPR�PLVVmR�D�SURPRomR�GD�SUHYHQomR��KDELOLWDomR�H�UHDELOLWDomR�GH�SHVVRDV�FRP�GH¿FLrQFLD�
ItVLFD��HVSHFLDOPHQWH�GH�FULDQoDV��DGROHVFHQWHV�H�MRYHQV��IDYRUHFHQGR�D�LQWHJUDomR�VRFLDO�

$SyV�XPD�YLVLWD�D�HVWD�DVVRFLDomR��IRL�LGHQWL¿FDGD�XPD�iUHD�HVSHFt¿FD�±�D�VDOD�GH�7HUDSLD�
2FXSDFLRQDO�9LVXDO�,QIDQWLO��72���FRPR�VHQGR�XP�HVSDoR�QR�TXDO�VHULD�LQWHUHVVDQWH�R�GHVHQ�
YROYLPHQWR�GHVWH�HVWXGR�

'XUDQWH�D�REVHUYDomR�FRPSRUWDPHQWDO�H�HP�HQWUHYLVWDV�DSOLFDGDV�DRV�WHUDSHXWDV�RFXSDFLRQDLV�
H�IDPLOLDUHV��YHUL¿FRX�VH�TXH�DV�FULDQoDV�FRP�SDUDOLVLD�FHUHEUDO�H�TXH��SRU�FRQVHTXrQFLD�VR�
IUHP�GH�GH¿FLrQFLDV�YLVXDLV�H�QHXUR�SVLFR�PRWRUDV��RIHUHFLDP�UHVLVWrQFLD�QD�XWLOL]DomR�GD�VDOD�
GH�72�SDUD�ID]HUHP�RV�WUDWDPHQWRV��'HJUD�	�*REL��������

 

FIGURA 5

4XDUWR�QR�+RVSLWDO�GR�
&kQFHU�GH�/RQGULQD�FRP�

DSOLFDomR�GH�¿EUD�yWLFD�FRP�
HIHLWR�GH�FpX�HVWUHODGR

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica

FIGURA 6

6DOD�GH�7HUDSLD�2FXSDFLRQDO�
9LVXDO�,QIDQWLO�GD�$$&'�

DQWHV�GD�LQWHUYHQomR

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica
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$V�FRQGLo}HV�GH�LOXPLQDomR��DVVLP�FRPR�D�LQWHQVLGDGH�H�D�FRU�GD�IRQWH�GH�OX]��LQÀXHQFLDP�R�FLFOR�
ELROyJLFR�KXPDQR�H��GR�SRQWR�GH�YLVWD�FURQR�SVLFROyJLFR��R�ULWPR�FLUFDGLDQR��DXPHQWDQGR�RX�GLPL�
QXLQGR�R�QtYHO�GH�VHFUHo}HV�KRUPRQDLV�HVSHFt¿FDV��FRPR�D�PHODWRQLQD�TXH�p�D�KRUPRQD�TXH�PDUFD�
RV�ULWPRV�FLUFDGLDQRV�H�p�SURGX]LGRV�SHOD�JOkQGXOD�SLQHDO��VHQGR�UHVSRQViYHO�SRU�FHUWRV�HVWDGRV�
QHXUR¿VLROyJLFRV��1HVVH�VHQWLGR��D�GHVFREHUWD�GH�XPD�FpOXOD�IRWRUUHFHSWRUD�HVSHFt¿FD�QD�UHWLQD�
KXPDQD��D�PHODQRSVLQD��UHVSRQViYHO�SHOR�SURFHVVR�GH�IRWR�WUDQVGXomR��QD�VLQFURQL]DomR�GR�UHOyJLR�
ELROyJLFR�GR�VHU�KXPDQR��(P�QtYHLV�PDLV�EDL[RV�GH�LOXPLQDomR��p�SRVVtYHO�LQLELU�D�SURGXomR�GH�PH�
ODWRQLQD��LQGX]LQGR�XPD�PDLRU�FRQFHQWUDomR��2V�QtYHLV�GH�PHODWRQLQD�DXPHQWDP�GXUDQWH�D�QRLWH��
TXDQGR�D�OX]�p�EDL[D��HVWLPXODQGR�R�LQtFLR�GR�VRQR��7RPDVVRQL��*DOHWWD��7UHJOLD��������

e�LPSRUWDQWH�TXH�VHMD�GHVHQYROYLGR�XP�HVWXGR�GH�FRPR�LOXPLQDU�DV�DWLYLGDGHV�KXPDQDV�TXH�WH�
QKDP�XPD�UHODomR�FRP�DV�UHVSRVWDV�GR�FRUSR�H�GD�PHQWH�H�QmR�DSHQDV�FRP�R�IRFR�QDV�TXHVW}HV�
YLVXDLV��HVWpWLFDV�RX�HQHUJpWLFDV��$�UHRUJDQL]DomR�GDV�GLUHWUL]HV�H�OHJLVODo}HV�GH�SURMHWRV�WRUQDP�VH�
QHFHVViULDV�QR�VHQWLGR�GH�TXH�D�¿VLRORJLD�KXPDQD�QmR�VHMD�DIHWDGD�QHJDWLYDPHQWH�SHOR�DPELHQWH�
OXPLQRVR��$R�PHVPR�WHPSR�TXH�R�DPELHQWH�YLVXDO�VHMD�HVWLPXODGR��SHUPLWLQGR�PHOKRUHV�FRQGLo}HV�
GH�VD~GH�H�EHP�HVWDU�DRV�LQGLYtGXRV��0DUWDX��������

2�SURMHWR�GH�LOXPLQDomR�GH�XP�DPELHQWH�GH�VD~GH�p�FRPSOH[R�SHOD�GLYHUVLGDGH�H�FRPSOH[LGDGH�GH�
WDUHIDV�YLVXDLV�HQYROYLGDV��7RUQD�VH�GLItFLO�GHVFUHYHU�DV�FDUDFWHUtVWLFDV�GD�LOXPLQDomR�GH�XPD�IRUPD�
REMHWLYD��GHL[DQGR�GH�ODGR�R�SDUDGLJPD�GH�H[FOXLU�XP�VLVWHPD�GH�LOXPLQDomR�TXH�DWHQGD�D�WRGRV�H�D�
TXDOTXHU�OXJDU��$YDOLDU�RV�XVRV��D�FXOWXUD�H�R�ORFDO�RQGH�R�SURMHWR�VHUi�GHVHQYROYLGR�p�HVVHQFLDO�QR�
VHQWLGR�GH�HVWDEHOHFHU�GLUHWUL]HV�DGHTXDGDV�SDUD�XP�SURMHWR�SDUWLFXODU��'HJUD�	�*REL��������

1XP�HVSDoR�PDLV�DFROKHGRU�H�KXPDQR��RV�SDFLHQWHV�FRQWULEXHP�GH�IRUPD�PXLWR�VLJQL¿FDWLYD�SDUD�
RV�SURFHGLPHQWRV��TXH�UHSHUFXWH��FRQVLGHUDYHOPHQWH��QD�TXDOLGDGH�H�QD�YHORFLGDGH�GRV�WUDWDPHQWRV�

$R�DQDOLVDU�R�FRPSRUWDPHQWR�GRV�LQGLYtGXRV�QRV�DPELHQWHV�HP�TXH�IRL�XWLOL]DGD�D�¿EUD�yWLFD�
FRP�HIHLWR�GH�FpX�HVWUHODGR��SHUFHEHX�VH�TXH�HVWD�WHFQRORJLD�SRGH�WHU�XPD�FRQWULEXLomR�LP�
SRUWDQWH�DR�FULDU�HIHLWRV�VXUSUHHQGHQWHV��FRQIRUWDQWHV��GLVWUDWLYRV��DWUDYpV�GH�XPD�OX]�VXDYH�H�
O~GLFD��VHQGR�UHOHYDQWH�GDU�FRQWLQXLGDGH�D�HVWH�HVWXGR��DSHVDU�GRV�FXVWRV�HOHYDGRV�GHVWH�WLSR�GH�
REUD��/D]DUHWWL��������

1R�HQWDQWR��QmR�VH�GHYH�FRQVLGHUDU�D�LOXPLQDomR�FRPR�XPD�IHUUDPHQWD�SDUD�D�FXUD�GDV�GRHQ�
oDV��PDV�VLP�FRPR�XP�HOHPHQWR�GH�FRQWULEXLomR�SDUD�D�KXPDQL]DomR�GR�HVSDoR��FRPR�DX[LOLDU�
QD�PHOKRULD�GR�FRPSRUWDPHQWR�H�QR�EHP�HVWDU�GRV�LQGLYtGXRV��'HJUD�	�*REL��������

 
Notas

>�@�&LFOR�FLUFDGLDQR��GR�ODWLP�FLUFD��FHUFD�GH��H�GLHP��GLD���p�R�SHUtRGR�GH�DSUR[LPDGDPHQWH�
���KRUDV�VREUH�R�TXDO�R�FLFOR�ELROyJLFR�GH�TXDVH�WRGRV�RV�VHUHV�YLYRV�VH�EDVHLD��e�LQÀXHQFLDGR�
SHOD�OX]��WHPSHUDWXUD��PRYLPHQWR�GDV�PDUpV��YHQWRV��GLD�H�QRLWH�H�UHJXOD�D�DWLYLGDGH�ItVLFD��
TXtPLFD��¿VLR�H�SVLFROyJLFD�GR�RUJDQLVPR�H�LQÀXHQFLD�D�GLJHVWmR��R�HVWDGR�GH�YLJtOLD��R�VRQR��D�
UHJXODomR�GDV�FpOXODV�H�D�WHPSHUDWXUD�FRUSRUDO�

>�@�/kPSDGD�FRP�UHÀHWRU�SDUDEyOLFR�GH�DOXPtQLR��FRPSRVWD�SRU�XPD�OHQWH��XP�UHÀHWRU�H�XPD�
OkPSDGD�/('�

 
5HIHUrQFLDV�%LEOLRJUi¿FDV

%RVERRP��'DYLG�+����������$�LOXPLQDomR�FHQWUDGD�QR�KXPDQR��RV�HIHLWRV�GD�LQWHQVLGDGH�H�
WHPSHUDWXUD�GH�FRU�QR�QRYR�FLFOR�FLUFDGLDQR�GR�KRPHP�,Q�5HYLVWD�/XPH�$UTXLWHWXUD��Q������
�������6mR�3DXOR��'H�0DLR�

 

2XWUR�UHFXUVR�XWLOL]DGR�FRP�D�WHFQRORJLD�GD�¿EUD�yWLFD��IRL�D�DSOLFDomR�GH�XPD�FRUWLQD�GH�¿EUD�
yWLFD�FRP�PXGDQoD�GH�FRUHV��TXH�VHUYLX�FRPR�HOHPHQWR�QHXUR�SVLFRPRWRU�SDUD�DV�FULDQoDV��2�
H[HUFtFLR�SURSRVWR�FRQVLVWLD�HP�TXH�DV�FULDQoDV�WRFDVVHP�QD�¿EUD�OX]�DR�DWLQJLU�GHWHUPLQDGR�FRU�

  

���&RQVLGHUDo}HV�¿QDLV

$�SHUFHomR�p�D�UHVSRVWD�DRV�HVWtPXORV�SURYHQLHQWHV�GR�PHLR��TXH�FRQ¿JXUDP�QXPD�LQWHUIDFH�
FRP�D�UHDOLGDGH��RQGH�D�OX]�WHP�XP�SDSHO�VLJQL¿FDWLYR�QR�FRQIRUWR�H�QD�KXPDQL]DomR�GRV�DP�
ELHQWHV��HVWLPXODQGR�R�HVWDGR�GH�kQLPR�TXH�SHUPLWH�TXH�DV�VHQVDo}HV�WHUDSrXWLFDV�RV�HVWLPX�
OHP�QD�REWHQomR�GH�UHVSRVWDV�SHUFHELGDV��0DQDLD��������

FIGURA 9

9LVWD�JHUDO�GD�VDOD�DSyV�
D�DSOLFDomR�GR�HIHLWR�FpX�

HVWUHODGR

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica

FIGURA 10

&RUWLQD�HP�¿EUD�yWLFD�FRP�
WURFD�GH�FRUHV�QD�VDOD�GH�

7HUDSLD�2FXSDFLRQDO�H�9LVXDO�
GD�$$&'

)RQWH��)RWRJUD¿D�GH�)$6$�
Fibra Ótica
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%UDQGVWRQ��+��0��$SUHQGHU�D�YHU��$�HVVrQFLD�GR�GHVLJQ�GD�LOXPLQDomR��6mR�3DXOR��'H�0DLR�
&RPXQLFDomR�H�(GLWRUD������
'HJUD��$GULDQR��*REL��(UOH\���������,OXPLQDomR�H�6D~GH��FRPR�D�OX]�SRGH�VHU�XPD�LPSRUWDQWH�
DOLDGD�QR�WUDWDPHQWR�GH�SDFLHQWHV�,Q�5HYLVWD�/XPH�$UTXLWHWXUD��Q�������������6mR�3DXOR��'H�
0DLR�
(ODOL��*��$]DPEXMD��3LQKHLUR��-RVp�4����������(GL¿FDQGR�HVSDoRV��HQ[HUJDQGR�FRPSRUWDPHQ�
WRV��SRU�XP�SURMHWR�DUTXLWHWyQLFR�FHQWUDGR�QD�UHODomR�SHVVRD�DPELHQWH��3URMHWDU��GHVD¿RV�H�
FRQTXLVWDV�GH�SHVTXLVD�H�GR�HQVLQR�HP�SURMHWR�����������5LR�GH�-DQHLUR��(9&�
*XQWKHU��+��	�(ODOL��*OHLFH�$��	�3LQKHLUR��-RVp�4����������$�DERUGDJHP�PXOWLPpWRGRV�HP�
HVWXGR
SHVVRD�DPELHQWH��FDUDFWHUtVWLFDV��GH¿QLo}HV�H�LPSOLFDo}HV��3LQKHLUR��-��4��	�*XQWKHU��+��
�2UJV���0pWRGRV�GH�3HVTXLVD�QRV�HVWXGRV�SHVVRD�DPELHQWH��6mR�3DXOR��&DVD�GR�3VLFyORJR��
5HWULHYHG�IURP�KWWS���ZZZ�SVLDPELHQWDO�QHW�;7H[WRV���0XOWL0HWRGR�SGI
0DQDLD��0DULHOH�%����������/X]��FRU�H�SHUFHSomR��D�LQÀXrQFLD�GD�LOXPLQDomR�QR�FRPSRUWDPHQ�
WR�KXPDQR�,Q�5HYLVWD�/XPH�$UTXLWHWXUD��Q�������������6mR�3DXOR��'H�0DLR�
0DUWDX��%HWLQD�7VFKLHGHO���������$OX]�DOpP�GD�YLVmR��,OXPLQDomR�H�VXD�LQÀXrQFLD�QD�VD~GH�H�
EHP�HVWDU���5HYLVWD�/XPH�$UTXLWHWXUD��Q�������������6mR�3XOR��'H�0DLR�
5L]]R��3DWUtFLD���������/LJKWLQJ�IRU�8QLYHUVDO�'HVLJQ��8OWLPDWH�+RPH�'HVLJQ��,VVXH�����-D�
QXDU\�)HEUXDU\��5HWULHYHG�IURP�KWWS���ZZZ�XGOO�FRP�D�DUWLFOHV�OLJKWLQJ�IRU�XQLYHUVDO�GHVLJQ�
SGI
6RDUHV��5X\���������6LVWHPD�QmR�YLVXDO��XPD�QRYD�YLVmR�SDUD�R�SURMHWR�GH�LOXPLQDomR��QRYDV�
GHVFREHUWDV�GD�FLrQFLD�H�VHX�UHÀH[R�QD�FRQFHLWXDomR�SURMHWXDO��5HYLVWD�/XPH�$UTXLWHWXUD��Q��
����������6mR�3DXOR��'H�0DLR�
7DQR��0iUFLD�(O\��V�G����)LEUD�yWLFD�QR�+RVSLWDO�GR�&DQFrU�HP�/RQGULQD��7UDEDOKR�¿QDO�GD�3yV�
�JUDGXDomR�/DWR�6HQVX�HP�,OXPLQDomR�H�'HVLJQ�GH�,QWHULRUHV��,32*��,QVWLWXWR�GH�3yV�JUDGXD�
omR���/RQGULQD�
7RPDVVRQL��5RVHOOD��*DOOHWD��*LXVHSSH��7UHJOLD��(XJHQLD��������3V\FKRORJ\�RI�/LJKW��+RZZ�
OLJKW�LQÀXHQFHV�WHK�KHDOWK\�DQG�SV\FKH��3V\FKRORJ\����������������5HWULHYHG�IURP�KWWSV���
ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B3V\FKRORJ\BRIB/LJKWB+RZB/LJKWB,QÀXHQ�
FHVBWKHB+HDOWKBDQGB3V\FKH
9HLWFK��-�$����������/LJKWLQJ�IRU�ZHOO�EHLQJ��D�UHYROXWLRQ�LQ�OLJKWLQJ"�,Q�3URFHHGLQJV�RI�WKH�
�QG�&,(�([SHUW�6\PSRVLXP�RQ�/LJKWLQJ�DQG�+HDOWK��2WWDZD��2QWiULR��6HSW�������������
9HLWFK��-�$����������/LJWK��OLJKWLQJ��DQG�KHDOWK��LVVXHV�IRU�FRQVLGHUDWLRQ�,Q�/HXNRV��Y�����Q�����
������
:DOHVUF]\N��6WDQ���������+XPDQ�&HQWULF�/LJKWLQJ��5HWULHYHG�IURP�KWWS���KXPDQFHQWULFOL�
JKWLQJ�FRP�ZS�FRQWHQW�XSORDGV���������6WDQ�$UWLFOH�66/��SGI

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
'DUq��$����������$V�5HODo}HV�7HUDSrXWLFDV�GD�,OXPLQDomR��2�FRQIRUWR�OXPLQRVR�DWUDYpV�GD�
¿EUD�yWLFD��&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���92/�;,,,�������
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1RYHO�ODQGVFDSHV��$�QHZ�NLQG�RI�ZLO-
GHUQHVV�IRU�GDPDJHG�SHDWODQGV�RQ�WKH�
Isle of Skye in Scotland.
Paisajes inéditos. Un nuevo tipo de naturaleza para las 
turberas dañadas en la Isla de Skye en Escocia.

$%675$&7��7KH�HVVD\�GLVFXVVHV�WKH�WKHR�
UHWLFDO�LPSOLFDWLRQV�RI�HFRORJLFDO�UHVWRUDWLRQ�
LQ�ODQGVFDSH�DUFKLWHFWXUH��7KH�VWXG\�SUHVHQWV�
D�PDQDJHPHQW�SODQ�IRU�KLJKO\�GDPDJHG�
SHDWODQGV�LQ�WKH�,VOH�RI�6N\H�LQ�6FRWODQG��
ZKHUH�WKH�KDELWDW�LV�WKUHDWHQHG�E\�D�UDGLFDO�
IRUHVWDWLRQ�SURFHVV��%HLQJ�D�QDWXUDO�FDUERQ�
VWRFN��GDPDJHG�SHDWODQGV�DUH�D�PDMRU�VRXUFH�
RI�JUHHQKRXVH�JDV�HPLVVLRQV��7KH�SURMHFW�
VXJJHVWV�JUDGXDOO\�WXUQLQJ�WKH�FDVH�VWXG\�
DUHD¶V�HFRQRP\�IURP�WUHH�IDUPLQJ�WR�WRXULVP��
PDNLQJ�WKH�PRVW�RXW�RI�WKH�XQLTXH�ELRGLYHUVL�
W\�RI�SHDWODQGV��7KH�SURSRVDO�WUDFHV�D�FKURQR�
ORJLFDO�DFWLYDWLRQ�SODQ�RI�D�WRXULVWLF�QHWZRUN�
WKDW�ZLOO�UXQ�LQ�SDUDOOHO�ZLWK�WKH�UHVWRUDWLRQ�
RI�SHDWV��QDWLYH�EURDGOHDI�IRUHVWV��KHDWKHU�DQG�
FRWWRQ�JUDVV�PHDGRZV��'HSHQGLQJ�RQ�WKH�
DELOLW\�WR�UHFRYHU�RI�GLIIHUHQW�VRLOV��WKH�UHVWR�
UDWLRQ�SODQ�LQWHQGV�WR�JUDGXDOO\�DFWLYDWH�QHZ�
G\QDPLFV�LQ�WKH�ODQGVFDSH��7KH�UHVXOW�LV�D�
VWDEOH�³QRYHO�HFRV\VWHP´�ZKRVH�NH\�LQWHUDF�
WLRQV�DQG�SURFHVVHV�DUH�LQGXFHG�E\�QHZ�ELRWLF�
DQG�DELRWLF�FRQGLWLRQV��7KH�DUWLFOH�LQYHVWLJD�
WHV�DQG�GLVFXVVHV�SRVVLEOH�VWUDWHJLHV�WR�GHYH�
ORS�D�QHZ�NLQG�RI�ZLOGHUQHVV�WKDW�GLIIHUV�IURP�
DQ\�SUHYLRXV�FRQGLWLRQ�DQG�HPHUJHV�IURP�DQ�
DOWHUQDWLYH�ODQG�XVH�

.(<:25'6��ODQG�XVH��SHDWODQGV��ODQGVFDSH�
UHVWRUDWLRQ��ZLOGHUQHVV��QRYHO�HFRV\VWHPV�

5(680(1��(O�HQVD\R�GLVFXWH�ODV�LPSOLFDFLR�
QHV�WHyULFDV�GH�OD�UHVWDXUDFLyQ�HFROyJLFD�HQ�OD�
DUTXLWHFWXUD�GHO�SDLVDMH��(O�HVWXGLR�SUHVHQWD�
XQ�SODQ�GH�JHVWLyQ�SDUD�ODV�WXUEHUDV�DOWDPHQWH�
GDxDGDV�GH�OD�,VOD�GH�6N\H�HQ�(VFRFLD��GRQGH�
HO�KiELWDW�HVWi�DPHQD]DGR�SRU�XQ�SURFHVR�GH�
IRUHVWDFLyQ�UDGLFDO��$O�VHU�XQD�UHVHUYD�QDWX�
UDO�GH�FDUERQR��ODV�WXUEHUDV�GDxDGDV�VRQ�XQD�
IXHQWH�LPSRUWDQWH�GH�HPLVLRQHV�GH�JDVHV�GH�
HIHFWR�LQYHUQDGHUR��(O�SUR\HFWR�VXJLHUH�TXH�OD�
HFRQRPtD�GH�OD�]RQD�HVWXGLDGD�SDVH�JUDGXDO�
PHQWH�GHO�FXOWLYR�GH�iUEROHV�DO�WXULVPR��DSUR�
YHFKDQGR�DO�Pi[LPR�OD�ELRGLYHUVLGDG�~QLFD�
GH�ODV�WXUEHUDV��/D�SURSXHVWD�WUD]D�XQ�SODQ�GH�
DFWLYDFLyQ�FURQROyJLFD�GH�XQD�UHG�WXUtVWLFD�
TXH�LUi�HQ�SDUDOHOR�FRQ�OD�UHVWDXUDFLyQ�GH�WXU�
EHUDV��ERVTXHV�QDWLYRV�GH�KRMD�DQFKD��EUH]RV�
\�SUDGHUDV�GH�DOJRGRQFLOOR��(Q�IXQFLyQ�GH�OD�
FDSDFLGDG�GH�UHFXSHUDFLyQ�GH�ORV�GLIHUHQWHV�
VXHORV��HO�SODQ�GH�UHVWDXUDFLyQ�SUHWHQGH�DFWLYDU�
JUDGXDOPHQWH�QXHYDV�GLQiPLFDV�HQ�HO�SDLVDMH��
(O�UHVXOWDGR�HV�XQ�³HFRVLVWHPD�QXHYR´�HVWD�
EOH�FX\DV�LQWHUDFFLRQHV�\�SURFHVRV�FODYH�VRQ�
LQGXFLGRV�SRU�QXHYDV�FRQGLFLRQHV�ELyWLFDV�\�
DELyWLFDV��(Q�HO�DUWtFXOR�VH�LQYHVWLJDQ�\�DQDOL�
]DQ�ODV�SRVLEOHV�HVWUDWHJLDV�SDUD�GHVDUUROODU�XQ�
QXHYR�WLSR�GH�QDWXUDOH]D�VDOYDMH�TXH�GL¿HUD�GH�
FXDOTXLHU�FRQGLFLyQ�DQWHULRU�\�TXH�VXUMD�GH�XQ�
XVR�DOWHUQDWLYR�GH�OD�WLHUUD�

3$/$%5$6�&/$9(��XVR�GHO�VXHOR��WXUEHUDV��
UHVWDXUDFLyQ�GHO�SDLVDMH��QDWXUDOH]D�VDOYDMH��
HFRVLVWHPD�QXHYR�

Gianni Lobosco

$UFKLWHFW���3URIHVVRU��
5HVHDUFKHU

8QLYHUVLW\�RI�)HUUDUD
$UFKLWHFWXUH�'HSDUWPHQW
5HVHDUFK�&HQWUH�6HDOLQH�
�6XVWDLQDEOH�'HYHORSPHQW�RI�
&RDVWDO�6\VWHPV����7HNQH+XE�
�,QQRYDWLRQ��,QGXVWULDO�
5HVHDUFK��DQG�7HFKQRORJ\�
7UDQVIHU�/DERUDWRU\�

9LD�6DYRQDUROD�����������
)HUUDUD�)(��,WDO\

1. Introduction

7KH�G\QDPLFV�DQG�HIIHFWV�UHVXOWLQJ�IURP�ODQG�XVH�KDYH�EHHQ�FHQWUDO�WR�DQ�LQWHQVH�GLVFLSOLQDU\�
GHEDWH�IRU�\HDUV��/DPELQ�HW�DO���������%DUWRQ��������.LP��������YDQ�6FKURMHQVWHLQ�/DQWPDQ�HW�
DO���������6WHSKHQV�HW�DO���������ZKLFK�KDV�OHG�SXEOLF�RSLQLRQ�DV�ZHOO�DV�LQWHUQDWLRQDO�JRYHUQ�
PHQWV�WR�WDNH�DFWLRQ�WR�GHIHQG�VXFK�D�GLI¿FXOW�UHVRXUFH�WR�UHQHZ��'RUDQ�	�6DÀH\��������%OXP��
�������ZKLFK�LV�DOVR�IXQGDPHQWDO�IRU�WKH�EDODQFH�RI�RXU�HFRV\VWHPV�
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FIG. 1
7KH�LPDJH�VKRZV�WKH�SHDW�
VRLOV¶�GLVWULEXWLRQ��LQ�EURZQ��
DQG�WKH�FXUUHQW�FRPPHUFLDO�
IRUHVWV��LQ�JUHHQ��RQ�WKH�,VOH�
RI�6N\H�LQ�6FRWODQG��7KH�
\HOORZ�TXDGUDQW�ORFDWHV�WKH�
FDVH�VWXG\�DUHD�

ODQFHV�RI�WKH�KDELWDWV�ZLWK�D�JUDGXDO�WUDQVIRUPDWLRQ�LQ�ODQG�XVH��DV�ZHOO�DV�UHFRJQLVLQJ�
WKH�QHHG�IRU�DQWKURSLF�LQWHUYHQWLRQ�LQ�SUHVHUYLQJ��PDQDJLQJ�DQG�YDORULVLQJ�WKH�WRXULVWLF�
YRFDWLRQ�RI�WKH�ODQGVFDSH�

 
���,VOH�RI�6N\H��DVVXPSWLRQV�DQG�PHWKRGV�IRU�DQ�HFRORJLFDO�WUDQVLWLRQ

7KH�VWXG\�EHJLQV�E\�DQDO\VLQJ�WKURXJK�WKH�VFLHQWL¿F�OLWHUDWXUH�WKH�PDLQ�HFRORJLFDO�DQG�HQYL�
URQPHQWDO�LVVXHV�FRQQHFWHG�WR�WKH�GHJUDGDWLRQ�RI�SHDWODQGV��,W�WKHQ�PRYHV�RQ�WR�H[DPLQH�WKH�
IDFWRUV�WKDW�PRVW�LQÀXHQFH�WKLV�SURFHVV�LQ�WKH�FDVH�VWXG\�RI�WKH�,VOH�RI�6N\H��)LJ�����DQG�ZKLFK�
PHWKRGRORJLHV�FDQ�LQWHUYHQH�WR�GH¿QH�D�QHZ�EDODQFH�EHWZHHQ�XVHV�DQG�WKH�KHDOWK�RI�WKH�VRLO��
7KH�SURSRVDO��DV�D�UHVXOW�RI�UHVHDUFK�E\�GHVLJQ��HQWDLOV�ERWK�SODQQLQJ�DQG�ODQGVFDSH�GHVLJQ�
VFDOHV�RI�LQWHUYHQWLRQ�WR�VHW�VWUDWHJLHV�DQG�VSHFL¿F�DFWLRQV�DLPHG�DW�UHVWRULQJ�WKH�ZHWODQGV��
ZKHUH�SRVVLEOH��DQG�FUHDWLQJ�QHZ�FRKHUHQW�HFRV\VWHPV�IRU�WRXULVWLF�XVH�

 

����&KDUDFWHU�DQG�LPSRUWDQFH�RI�SHDWODQGV

3HDWODQGV�DUH�HFRV\VWHPV�ZLWK�DQ�DEXQGDQFH�RI�VORZ�PRYLQJ�ZDWHU�DW�D�ORZ�WHPSHUDWXUH��7KH�
VH�KXPLG�DQG�FROG�HQYLURQPHQWV�DUH�ULFK�LQ�DFLG�VXEVWDQFHV�GXH�WR�EDFWHULD�EHLQJ�SUHYHQWHG�
IURP�FDUU\LQJ�RXW�WKHLU�QDWXUDO�IXQFWLRQ�RI�GHJUDGLQJ�RUJDQLF�PDWHULDO�

)RU�WKLV�UHDVRQ��WKH�ELRORJLFDO�OLIH�F\FOH�RI�SODQWV��LQVHFWV�DQG�DQLPDOV�LQ�WKH�DUHD�SURGXFHV�
PDWHULDO�WKDW�GRHV�QRW�IXOO\�GHFRPSRVH�EXW�WKDW�UDWKHU�WHQGV�WR�DFFXPXODWH�LQ�OD\HUV��FUHDWLQJ�
ZKDW�LV�NQRZQ�DV�SHDW��WKLV�FKDUDFWHULVWLF�VRLO�PXVW�KDYH�DW�OHDVW�����RI�RUJDQLF�FRQWHQW�WR�EH�
FRQVLGHUHG�DV�VXFK��-RRVWHQ�DQG�&ODUNH���������3HDW�LV�DFWLYH�DV�ORQJ�DV�WKH�VHGLPHQWDWLRQ�SUR�
FHVV�RI�WKH�RUJDQLF�OD\HU�LV�WDNLQJ�SODFH��FODVV���SHDW�KDV�DQ�RUJDQLF�OD\HU�RI�RYHU����FP�ZKLOH�
FODVV���SHDW�KDV�D�OD\HU�RI�EHWZHHQ����DQG����FP�

7KH�EHQH¿WV�RI�SUHVHUYLQJ�WKH�KXPLG�HQYLURQPHQW�RI�SHDWODQGV�DUH�PDQ\��$V�ZHOO�DV�EHLQJ�H[WUH�
PHO\�ULFK�LQ�ELRGLYHUVLW\��WKH\�KDYH�D�YLWDO�UROH�LQ�WKH�SK\WRUHPHGLDWLRQ�DQG�UH¿OO�RI�VXSHU¿FLDO�
JURXQG�ZDWHU��WKXV�UHGXFLQJ�K\GURJHRORJLFDO�ULVN�DV�D�UHVXOW�RI�WKHLU�QDWXUDO�TXDOLW\�RI�DFWLQJ�DV�
GHWHQWLRQ�EDVLQV��7KHLU�H[LVWHQFH�DOVR�KDV�HIIHFWV�RQ�DWPRVSKHULF�SROOXWLRQ�DV�WKH\�DUH�VXEVWDQWLDO�
FRQWDLQHUV�RI�&2���,Q�IDFW��WKH�GDQJHUV�FRQQHFWHG�WR�GDPDJHG�SHDWODQGV�DUH�PRUH�VXEVWDQWLDO�WKDQ�
WKH�EHQH¿WV�WKH\�PLJKW�KDYH�WR�WKH�HQYLURQPHQW��SHDW�LV�H[WUHPHO\�XQVWDEOH�DQG�ZKHQ�ZDWHU�LV�
UHPRYHG�IURP�WKH�SRUHV�LQ�WKH�JURXQG�R[\JHQ�UHDFKHV�WKH�ORZHU�OD\HUV�RI�RUJDQLF�PDWHULDO��WUL�

2QH�RI�WKH�PRVW�LQYHVWLJDWHG�WRSLFV�LQ�WKLV�¿HOG�RI�UHVHDUFK�IRU�SODQQLQJ�SXUSRVHV�KDV�
EHHQ�WKH�JUDGXDO�FRYHULQJ�RI�DJULFXOWXUDO�VRLO�LQ�IDYRXU�RI�XUEDQLVHG�ODQG�ZKLFK�KDV�FD�
WDO\VHG�WHUULWRULDO�SROLFLHV�WRZDUGV�WKH�QRWLRQ�RI�ODQG�FRYHU��VSHFL¿FDOO\�WKH�GLIIHUHQFH�EH�
WZHHQ�SHUPHDEOH�DQG�LPSHUPHDEOH�VRLO��7KLV�LV�RQO\�D�SDUWLDO�GH¿QLWLRQ�RI�ODQG�XVH�DV�LWV�
RI¿FLDO�GH¿QLWLRQ��)$2��������UHIHUV�WR�DQ\�NLQG�RI�KXPDQ�PRGL¿FDWLRQ�WR�VRLO�PDGH�LQ�
RUGHU�WR�FKDQJH�LWV�XVH�IURP�LWV�ZLOG�RU�XQWRXFKHG�SUHYLRXV�QDWXUDO�VWDWH��'XH�WR�WKH�EURDG�
PHDQLQJ�RI�WKLV�GH¿QLWLRQ��D�V\QWKHVLV�RI�WKH�WUDQVIRUPDWLRQ�IDFWRUV�QHFHVVDU\�IRU�DQDO\VLV�
DQG�UHJXODWLRQ�LV�QHFHVVDU\��2I�WKHVH�IDFWRUV��WKH�SKHQRPHQRQ�RI�VRLO�GHJUDGDWLRQ�GXH�WR�
LQWHQVLYH�DJULFXOWXUDO�DQG�FURSSLQJ�SUDFWLFHV�LV�D�PDWWHU�RI�JURZLQJ�LQWHUHVW��0RQWDQDUH�
OOD���������,I�RQ�WKH�RQH�KDQG�LPSURYHPHQWV�KDYH�EHHQ�PDGH�LQ�PLWLJDWLQJ�WKH�LPSDFW�RI�
FHUWDLQ�FURSSLQJ�PHWKRGV���RQ�WKH�RWKHU�KDQG�LW�LV�VWLOO�QHFHVVDU\�WR�GH¿QH�EURDGHU�FRQYHU�
VLRQ�VWUDWHJLHV�WR�WUDQVIRUP�DJULFXOWXUDO�DUHDV�LQWR�PXOWLIXQFWLRQDO�ODQGVFDSHV��6W�UFN�HW�
DO���������ZLWK�D�KLJKHU�GHJUHH�RI�UHVLOLHQFH�WR�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�

,Q�WKHVH�WHUPV��UHFRJQLVLQJ�WKH�LPSRUWDQFH�RI�WKH�HFR�V\VWHPLF�IXQFWLRQ�RI�ZHWODQGV��=H�
GOHU�	�.HUFKHU��������5REHUWVRQ��������0DOWE\�	�$FUHPDQ��������*HRUJLRX�	�7XUQHU��
������LQ�WKH�ODVW�GHFDGHV�KDV�OHG�WR�WKH�SUHVHUYDWLRQ�RI�PDQ\�KDELWDWV�WKDW�ZHUH�KLVWRUL�
FDOO\�FRQVLGHUHG�WR�EH�XQKHDOWK\�DQG�EDUUHQ��RU�JHQHUDOO\�DVVRFLDWHG�WR�WKH�FRQFHSW�RI�ZDV�
WHODQG��5LFKDUGVRQ��������'L�3DOPD��������

1HYHUWKHOHVV��WKH�FKDQFH�WR�HVWDEOLVK�D�QHZ�EDODQFH�EHWZHHQ�VXFK�ZHWODQGV�DQG�DJULFXO�
WXUH�IDFHV�VHYHUDO�FXOWXUDO�DQG�VRFLR�HFRQRPLF�KXUGOHV��7KH�¿UVW�EHLQJ�WKDW�ODQG�UHFODPD�
WLRQ�LQ�PDQ\�FRXQWULHV�KDV�FRYHUHG�D�FUXFLDO�UROH�LQ�WKH�SURFHVV�WRZDUGV�PRGHUQLW\�DQG�
SURJUHVV��DQG�FRQWULEXWHG�WR�WKH�ZHDOWK�DQG�VDIHW\�RI�ZKROH�SRSXODWLRQV��ZKLFK�LV�ZK\�WKH�
LGHD�RI�UHYHUWLQJ�WR�D�ODQGVFDSHV�FKDUDFWHULVHG�E\�ZHWODQGV�UDLVHV�GRXEWV�DERXW�LWV�YLDELOL�
W\�DV�ZHOO�DV�EHLQJ�VHHQ�E\�JRYHUQPHQWV�DQG�DXWKRULWLHV�LQ�FKDUJH�RI�WHUULWRULDO�SODQQLQJ�DV�
DQ�LQYHUVLRQ��LI�QRW�D�GHIHDW��6LPLODUO\��DOWKRXJK�ZHWODQGV�FRXOG�EULQJ�XQGHQLDEOH�EHQH¿WV��
LW�LV�KDUG�WR�HQYLVDJH�DQG�SODQ�QHZ�PRGHOV�RI�ODQG�RFFXSDWLRQ�DQG�XVH��DV�ZHOO�DV�ORFDO�
UHVRXUFH�SUR¿WDELOLW\�IRU�WKHVH�NLQGV�RI�KDELWDWV�

7KLV�VWXG\�DLPV�WR�GHPRQVWUDWH�KRZ�QRW�RQO\�LV�WKH�UHVWRUDWLRQ�RI�ZHWODQGV�DQ�HQYLURQ�
PHQWDO�SULRULW\�EXW�DOVR�DQ�RSSRUWXQLW\�WR�PDNH�QHZ�ODQG�DVVHWV�PRUH�FRKHUHQW�ZLWK�VRLO�
SURSHUWLHV��7KH�UHVHDUFK�H[DPLQHV�SHDWODQGV�DV��PRUH�WKDQ�RWKHU�ZHWODQG�W\SRORJLHV��WKH\�
KDYH�EHHQ�VXEMHFW�WR�GHJUDGDWLRQ�SKHQRPHQD�WKDW�FDQ�EH�GLUHFWO\�OLQNHG�WR�LQGXVWULDO�DJUL�
FXOWXUH�DQG�IRUHVWDWLRQ�

7KH�SURSRVDO�GHYHORSV�D�VHOHFWLYH�GHIRUHVWDWLRQ�DQG�HQYLURQPHQWDO�UHJHQHUDWLRQ�SODQ�DL�
PHG�DW�JUDGXDOO\�FUHDWLQJ�D�QHZ�ZDWHU�ODQGVFDSH�EDVHG�RQ�WKH�UHDO�YRFDWLRQ�RI�VRLOV��ZLWK�
WKH�JRDO�RI�GHYHORSLQJ�D�GLIIHUHQW��PRUH�VXVWDLQDEOH�HFRORJLFDO�FRQGLWLRQ�IRU�WKH�,VOH�RI�
6N\H�LQ�6FRWODQG�

7KH�UHVHDUFK�LQWHQGV�WR�LGHQWLI\�D�IHDVLEOH�VWUDWHJ\�WR�WDNH�DGYDQWDJH�RI�WKH�WRXULVWLF�SR�
WHQWLDO�RI�WKH�ODQGVFDSH�LQ�RUGHU�WR�UHGLUHFW��YLD�D�JUDGXDO�HFRORJLFDO�WUDQVLWLRQ��¿QDQFLDO�
LQWHUHVW�IURP�WLPEHU�IDUPLQJ�±�ZKLFK�KDV�D�GHYDVWDWLQJ�HIIHFW�RQ�WKLV�NLQG�RI�KDELWDW���WR�
ZDUGV�OHVV�LQYDVLYH�IRUPV�RI�ODQG�XVH�

$V�PDQ\�DXWKRUV�KDYH�GXO\�QRWLFHG��WKH�UHWXUQ�WR�D�ZLOG�QDWXUDO�FRQGLWLRQ�LQ�FRQWH[WV�
VXFK�DV�WKH�PHQWLRQHG�RQH�LV�ERWK�ELRORJLFDOO\�DQG�VRFLR�HFRQRPLFDOO\�XQOLNHO\�DQG�
KDUGO\�IHDVLEOH��+DUULV�HW�DO��������&KRL�������6HDVWHGW�HW�DO���������,Q�OLQH�ZLWK�WKLV�
DVVXPSWLRQ��WKH�DUWLFOH�VXJJHVWV�D�SUDJPDWLF�DQG�XQFRQYHQWLRQDO�DSSURDFK�E\�SURSRVLQJ�
WKH�FRQFHSWV�RI�K\EULG�DQG�QRYHO�HFRV\VWHPV��+REEV�HW�DO��������0DVFDUR�HW�DO��������DV�
D�WKHRUHWLFDO�EDFNJURXQG�IRU�QHZ�ELRWRSHV�WKDW�DUH�FRKHUHQW�LQ�SURSHUWLHV�DQG�HFR�V\VWH�
PLF�IXQFWLRQV�WR��ZKLOH�DW�WKH�VDPH�WLPH�EHLQJ�FOHDUO\�GLVWLQJXLVKDEOH�IURP��WKH�SUHYLRXV�
FRQGLWLRQV��7KH�SURSRVHG�SODQ�DVVRFLDWHV�WKLV�UHFRQILJXUDWLRQ�SURFHVV�WR�GHILQH�QHZ�ED�
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GLUHFW�LW�WRZDUGV�D�PRUH�FRQVFLRXV�DQG�UHVSHFWIXO�IUXLWLRQ�RI�WKH�QDWXUDO�ODQGVFDSH��7KH�LQDGH�
TXDF\�DQG�VKRUWDJH�RI�VHUYLFHV��WUDLOV�DQG�LWLQHUDULHV�LQ�WKHVH�VSHFL¿F�DQG�GHOLFDWH�HQYLURQPHQWDO�
FRQGLWLRQV�WXUQ�ZKDW�FRXOG�EH�D�JUHDW�RSSRUWXQLW\�IRU�VXVWDLQDEOH�GHYHORSPHQW�LQWR�D�ULVN�

+RZ�QDWXUH�WRXULVP�FRXOG�EHFRPH�D�YHU\�SUR¿WDEOH�PDUNHW�IRU�WKH�DUHD�ERWK�LQ�WHUPV�RI�LQFRPH�
DQG�RFFXSDWLRQ�KDV�LQ�IDFW�EHHQ�H[WHQVLYHO\�GRFXPHQWHG��&XUWLQ���������DV�LW�ZRXOG�EH�D�PRUH�
YLDEOH�DOWHUQDWLYH�WR�ZRRG�SURGXFWLRQ��'DWD�LV�FOHDU��LQ�WKH�ZKROH�UHJLRQ�LQ������DORQH������
PLOOLRQ�SRXQGV�ZHUH�HDUQHG�IURP�WRXULVP��ZLWK�����PLOOLRQ�RI�WKHVH�EHLQJ�FRQQHFWHG�WR�QDWXUH�
WRXULVP��DW�D�QDWLRQDO�VFDOH��WKH�\HDUO\�PDUNHW�WUDGH�YROXPH�IRU�ZRRG�SURGXFWLRQ�LV�����PLOOLRQ�
�)RUHVWU\�6WDWLVWLFV���������&RPSDULQJ�WKHVH�QXPEHUV�DQG�DVVHVVLQJ�WKH�UHODWLYH�LPSDFWV�RI�WKH�
WZR�PDUNHWV�RQ�WKH�HQYLURQPHQW�VKRZV�WKDW�D�WUDQVLWLRQ�WRZDUGV�QHZ�¿QDQFLDO�SURJUDPPHV�IRU�
WKH�UHVWRUDWLRQ�RI�WKH�SHDWODQGV�UDWKHU�WKDQ�WKHLU�GHVWUXFWLRQ�ZRXOG�EH�VWUDWHJLFDOO\�YLDEOH�

7KLV�VWXG\�LQYHVWLJDWHV�ZKLFK�FULWHULD�VKRXOG�EH�IROORZHG�WR�DFWLYDWH�WKLV�SURFHVV�DQG�LQVWDWH�D�
WZR�ZD\�UHODWLRQVKLS�EHWZHHQ�ODQGVFDSH�SUHVHUYDWLRQ�DQG�ODQG�XVH�

 
���6HWWLQJV�DQG�FULWHULD�RI�WKH�SODQ¶V�PHWKRGRORJLHV

7KH�VHOHFWHG�DUHD�DV�D�FDVH�VFHQDULR�IRU�WKH�VWXG\�LV�LQ�LQODQG�6N\H�DORQJ�WKH�FRDVW�WR�FRDVW�
URDG�%����IURP�WKH�WRZQ�RI�3RUWUHH�WR�WKH�FOLIIV�RI�6WUXDQ�LQ�WKH�QRUWK�RI�WKH�LVODQG��'HVSLWH�
EHLQJ�D�FRQQHFWLRQ�EHWZHHQ�WZR�WRXULVW�FHQWUHV��WKH�URDG�LV�PRVWO\�XVHG�E\�UHVLGHQWV�DQG�WR�
WUDQVSRUW�ZRRG�SURGXFHG�LQ�WKUHH�RI�WKH�ELJJHVW�LQWHQVLYH�IRUHVWDWLRQ�VLWHV�RQ�WKH�ZKROH�LVODQG��
7KH�VWXG\�LV�IRFXVHG�RQ�D�YDVW�DUHD�FKDUDFWHULVHG�E\�KLJK�DQG�ORZ�SODWHDXV�ZLWK�IRXU�ODNH�V\V�
WHPV��)LJ������$FWLYH�SHDWODQGV�KHUH�DUH�ZKDW�LV�OHIW�RI�D�IRUHVW�FRYHULQJ�RYHU�D�WRWDO�������KD�RI�
ODQG������RI�ZKLFK�LV�FODVV���SHDW��7KH�ODFN�RI�FDUH��LQWHUHVW�DQG�SUHVHUYDWLRQ�RI�WKLV�VLWH�LV�WKH�
UHVXOW�RI�DOPRVW�WRWDO�ODFN�RI�LQKDELWDQWV�DQG�YLVLWRUV��DOWKRXJK�WKH�WRXULVWLF�SRWHQWLDO�RI�WKH�ODQ�
GVFDSH�LV�YHU\�KLJK��)RU�WKLV�UHDVRQ��WKH�SURSRVDO�WR�WUDQVIRUP�WKH�VLWH�LV�EDVHG�RQ�DQ�H[WUHPHO\�
SUDJPDWLF�LQWHUYHQWLRQ�PHWKRGRORJ\�WKDW�LQWHQGV�WR�TXLFNO\�DFWLYDWH�D�PHFKDQLVP�LQ�RUGHU�WR�
SURPSW�IUXLWLRQ�RI�WKH�DUHD��ZKLFK�FDQ�ERWK�DFW�DV�DQ�HFRORJLFDO�VDIH�]RQH�DQG�DQ�HFRQRPLF�
WULJJHU�IRU�WKH�YDULRXV�SKDVHV�RI�WKH�LPSOHPHQWDWLRQ�SURFHVV�

 

7KH�FULWHULD�FKRVHQ�WR�GLUHFW�WKH�WUDQVIRUPDWLRQ�LQWHUYHQWLRQV�RQ�WKH�ODQGVFDSH�DUH�WKH�RXWFRPH�RI�
D�FDUHIXO�DQDO\VLV�RI�WKH�FXUUHQW�VRLO�DQG�SHDW�FRQGLWLRQV��DV�ZHOO�DV�RI�WKH�VHYHUDO�PRUSKRORJLFDO�
FKDUDFWHULVWLFV�RI�WKH�VLWH��$QGHUVRQ��5���������&ULV�HW�DO���������$UW]���������7KH�HYDOXDWLRQ�RI�
SRROHG�GDWD��)LJ�����KDV�OHG�WR�WKH�FODVVL¿FDWLRQ�RI��WKH�DUHD�LQWR���W\SHV�RI�KRPRJHQHRXV�]RQHV��
FDOOHG�SULRULW\�DUHDV��ZKLFK�DUH�UDQNHG�IURP���WR����GHSHQGLQJ�RQ�WKH�DPRXQW�RI�WLPH�QHHGHG�WR�
VWRS�GHJUDGDWLRQ�SKHQRPHQD�DQG�WR�EHFRPH�SDUW�RI�D�WRXULVW�LWLQHUDU\��7KLV�KDV�SURGXFHG�DQ�DF�
FXUDWH�PDS�RI�SRVVLEOH�HFRORJLFDO�SDWWHUQ�GHYHORSPHQW�DV�D�EDVLV�IRU�D�GHIRUHVWDWLRQ�VWUDWHJ\�DQG�
D�JUDGXDO�WUDQVLWLRQ�IURP�FXUUHQW�LQWHQVLYH�ODQG�H[SORLWDWLRQ�WR�WRXULVWLF�XVH��)LJ�����

FIG. 3
$FWXDO�VLWXDWLRQ�RI�WKH�FDVH�
VWXG\�DUHD��7KH�%��V�URDG�
LV�KLJKOLJKWHG�LQ�UHG��ZKLOH��
LQ�JUHHQ��DUH�GLVSOD\HG�WKH�
FRPPHUFLDO�IRUHVWV�

JJHULQJ�FKHPLFDO�UHDFWLRQV�WKDW��DVLGH�IURP�&2���FDQ�SURGXFH�GDQJHURXV�TXDQWLWLHV�RI�0+���PH�
WKDQH��DQG�1�2��QLWURXV�R[LGH���(VWLPDWHV�VKRZ�WKDW�SHDWODQG�GUDLQDJH�SURFHVVHV�DGG�XS�WR������
RI�JOREDO�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�KXPDQ�DFWLYLWLHV��0RULVRQ�HW�DO��������

 
����$VVHVVPHQW�RI�ULVN�DQG�SRWHQWLDOV�RI�WKH�VLWH

3HDWODQG�GHJUDGDWLRQ�LQ�PDQ\�FRXQWULHV�LV�ULVLQJ�WR�ZRUU\LQJ�SURSRUWLRQV�DQG�FDXVLQJ�DW�WLPHV�
SHUPDQHQW�GDPDJH��,Q�WKH�8.�DORQH�RYHU�WKH�ODVW����\HDUV����������KHFWDUHV�RI�FODVV���SHDW�DQG�
��������KHFWDUHV�RI�FODVV���SHDW�KDYH�EHHQ�GUDLQHG�DQG�WUDQVIRUPHG�LQWR�DJULFXOWXUDO�ODQG�RU�
ZRRGODQGV��$�ODUJH�SURSRUWLRQ�RI�WKHVH�DUH�LQ�WKH�+LJKODQGV��ZKLFK�LQFOXGH�WKH�,VOH�RI�6N\H���'XH�
WR�FOLPDWLF�DQG�JHRORJLFDO�UHDVRQV��WKH�VR�FDOOHG�EODQNHW�ERJV�FRYHU�WKH�YDOOH\�VFRUHG�WRSRJUDSK\�
RI�WKHVH�ODQGV�DQG�FRQVWLWXWH�D�SHFXOLDU�DQG�SUHFLRXV�NLQG�RI�SHDWODQG�VSHFL¿F�WR�WKLV�ODWLWXGH��
ZKLFK�LV�DQ�HQGDQJHUHG�DQG�IUDLO�QDWXUDO�KHULWDJH�RI�XQLTXH�HQYLURQPHQWDO�DQG�ODQGVFDSH�LP�
SRUWDQFH��)LJ������$FFRUGLQJ�WR�$VSLQDOO�HW�DO��������¶V�UHSRUW��DW�OHDVW�����RI�WKHVH�EODQNHW�ERJV�
VKRZV�VLJQV�RI�GHWHULRUDWLRQ�GXH�WR�GUDLQDJH�RSHUDWLRQV�RU�EDG�PDQDJHPHQW��ZKLFK�HQGDQJHU�
DURXQG��������KD�RI�SHDWODQG�\HDUO\��2XU�VWXG\�IRFXVHV�RQ�WZR�PDLQ�FULWLFDO�DVSHFWV�FRQQHFWHG�WR�
VRLO�GHJUDGDWLRQ�RQ�WKH�LVOH�RI�6N\H��WKH�YDVW�IRUHVWDWLRQ�SODQ�WKDW�LV�GUDLQLQJ�WKH�SHDWODQGV�RYHU�
WKH�ZKROH�WHUULWRU\�DQG�WKH�GDPDJH�LQÀLFWHG�E\�XQUHJXODWHG�DQG�VXEVWDQWLDO�WRXULVP�

 

,Q�WKH�ODVW�GHFDGHV��WKH�LVODQG�KDV�EHHQ�VXEMHFW�WR�H[FHSWLRQDOO\�DJJUHVVLYH�IRUHVWDWLRQ�SROLWLFV��
DFFRUGLQJ�WR�WKH�PRVW�UHFHQW�VXUYH\��$VSLQDOO�HW�DO��������QDWLYH�EURDGOHDI�WUHHV�DUH�RQO\�����
ZKLOH�WKH�UHVW�RI�WKH��������KD�RI�ZRRGODQGV�DUH�GHVWLQHG�WR�WKH�SURGXFWLRQ�RI�FRQLIHUV��$V�RI�
WRGD\�����RI�WKH�����EODQNHW�ERJ�¿HOGV�RQ�6N\H�KDYH�EHHQ�SODQQHG�DV�QHZ�IRUHVWDWLRQ�]RQHV��,Q�
WKHVH�DUHDV��SUHSDUDWRU\�LQWHUYHQWLRQV�RQ�WKH�VXEOD\HU�RI�YHJHWDWLRQ�WKDW�ZLOO�KRVW�FRPPHUFLDO�
WUHH�IDUPV�HQWDLO�HDUWKZRUN�RSHUDWLRQV�DV�ZHOO�DV�WKH�XVH�RI�IHUWLOLVHUV�WKDW�XSVHW�WKH�FKHPLFDO�
FRPSRVLWLRQ�DQG�VWUXFWXUH�RI�WKH�VRLO�

2QFH�WKH�FRQLIHUV�DUH�SODQWHG��WKH\�IXUWKHU�DJJUDYDWH�WKH�FRQGLWLRQ�RI�SHDW��WKH�URRWV�GU\�RXW�
WKH�VRLO�E\�DEVRUSWLRQ�ZKLOH�GHHS�UDPL¿FDWLRQ�FDQ�FDXVH�IUDFWXUHV�LQ�WKH�WHUUDLQ�WKDW�SUHYHQW�
ZDWHU�IURP�VWDJQDWLQJ�DQG�FDXVLQJ�LW�WR�PRYH�GRZQ�WRZDUGV�GHHSHU�OD\HUV�

$V�WKH�RYHUDOO�K\GURG\QDPLF�DVVHW�LV�PRGL¿HG��WKLV�GHJUDGDWLRQ�SURFHVV�GRHV�QRW�RQO\�DIIHFW�
QHZ�IRUHVWDWLRQ�]RQHV�EXW�DOVR�QHLJKERXULQJ�SHDW�DUHDV�WKDW�DUH�RIWHQ�VXEMHFW�WR�FRQVWDQW�GHWH�
ULRUDWLRQ�GXH�WR�XQUHJXODWHG�DQG�YLROHQW�ODQG�H[SORUDWLRQ�

6N\H�LV�LQYDGHG�E\�RYHU���������WRXULVWV�D�PRQWK�GXULQJ�WKH�VXPPHU�SHULRG�DOWKRXJK�RQO\�OHVV�
WKDQ��������SHRSOH�DUH�DFWXDO�UHVLGHQWV��������RI�WRWDO�WUDYHOOHUV��*OREDO�WRXULVP�6ROXWLRQV��
������YLVLW�IRU�ZLOGOLIH�WRXULVP�SXUSRVHV��DV�SDUW�RI�D�JURZLQJ�DQG�UHFXUUHQW�WUHQG�WKURXJKRXW�WKH�
+LJKODQGV��8QIRUWXQDWHO\��WKH�LVODQG�LV�QRW�VXI¿FLHQWO\�HTXLSSHG�\HW�WR�PDQDJH�WKLV�LQÀRZ�DQG�

FIG. 2

7KH�LOOXVWUDWLRQ�RQ�WKH�WRS�
VKRZV�WKH�EODQNHW�ERJV�
ODQGVFDSH�IHDWXULQJ�D�

ZHOO�SUHVHUYHG�DUHD�RI�WKH�
SURMHFW¶V�VLWH��:KLOH��LQ�WKH�

WKUHH�LPDJHV�EHORZ��WKH�
ZRRGODQG�IDUPLQJ�LQWHUIHULQJ�
ZLWK�WKH�SHDWODQGV¶�ODQGVFDSH�
DUH�KLJKOLJKWHG�LQ�UHG��SKRWRV�

E\�WKH�DXWKRU��������
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)RXUWK�FODVV�SULRULW\�DUHDV�FRUUHVSRQG�WR�WKH�ZRRGV�ZLWK�KLJKHU�FRQFHQWUDWLRQ�RI�FODVV���SHDW�
WKDW�SUHVHQW�JRRG�HURVLRQ�FRQGLWLRQV��+HUH��D�UHQHZHG�ZDWHU�F\FOH�LV�VWLOO�IHDVLEOH�DQG�WKXV�
QHFHVVDU\�WKDQNV�WR�IDYRXUDEOH�JHRPRUSKRORJLFDO�IHDWXUHV��DOWKRXJK�LQWHUYHQWLRQV�DUH�PRUH�
FRPSOH[�LQ�WHUPV�RI�WLPH��FRVW�DQG�ODERXU���

,Q�IDFW��WKLV�ZLOO�FRQVLVW�LQ�HUDGLFDWLQJ�DOO�FRQLIHUV�DQG�¿OOLQJ�WKH�FUDFNV�FUHDWHG�E\�WKLV�RSHUD�
WLRQ��2QFH�GHIRUHVWDWLRQ�KDV�EHHQ�DFKLHYHG�DQG�VRLO�FRQGLWLRQV�PRQLWRUHG��WKH�VDPH�UHJHQHUD�
WLRQ�PHDVXUHV�DV�WKRVH�IRU�¿UVW�FODVV�SULRULW\�DUHDV�ZLOO�EH�DFWLYDWHG�

$VLGH�IURP�WKHVH�DUHDV��WKH�SODQ�ORFDWHV�RWKHU�]RQHV�ZKHUH�SHDW�LV�QRW�SUHVHQW�RU�ZKHUH�WKH�OHYHO�
RI�GHFD\�LV�WRR�DGYDQFHG�WR�SURSRVH�DJULFXOWXUH�RU�SDVWXUH��)RU�WKHVH�VHFWLRQV��LQ�RUGHU�WR�DYRLG�
WKH�ORVV�RI�LQFRPH�IURP�VWRSSLQJ�WKH�SURGXFWLRQ�RI�ZRRG��VRPH�IRUP�RI�FRPSHQVDWLRQ�LV�SODQQHG�
XQWLO�WRWDO�WUDQVLWLRQ�WRZDUGV�D�PRUH�VXVWDLQDEOH�DQG�SUR¿WDEOH�WRXULVWLF�PRGHO�KDV�WDNHQ�SODFH�

 
4. Expected results of the conversion plan

7KURXJK�WKH�GHVFULEHG�DSSURDFK��WKH�VWXG\�SURSRVHV�D�PDQDJHPHQW�SODQ�IRU�WKH�DUHD��)LJ�����
WKDW�ZLOO�DFKLHYH�DSSUR[LPDWHO\�D�����GHFUHDVH�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�SHDW�GHJUD�
GDWLRQ�RYHU�D����\HDU�WLPHIUDPH�

$FKLHYLQJ�WKLV�JRDO�HQWDLOV�D�SURJUDPPH�RI�LQWHUYHQWLRQV�WKURXJK�D�VHW�RI�GH¿QHG�VWHSV��)LJ��
����:LWKLQ�¿YH�\HDUV�IURP�WKH�VWDUW�RI�RSHUDWLRQV��DOO�¿UVW�FODVV�SULRULW\�DUHDV�ZLOO�KDYH�EHHQ�
VHFXUHG�DQG�QHLJKERXULQJ�VHFRQG��DQG�WKLUG�FODVV�SULRULW\�DUHDV�ZLOO�KDYH�FRPSOHWHG�WKH�
FRQLIHU�UHSODFHPHQW�SURFHVV��7KH�ORQJHVW�DQG�PRVW�FRPSOH[�SHDW�UHVWRUDWLRQ�LQWHUYHQWLRQV�
RI�WKLUG��DQG�IRXUWK�FODVV�SULRULW\�DUHDV�ZLOO�LQVWHDG�EH�PRUH�JUDGXDO�DQG�EDVHG�RQ�WKHLU�UHOD�
WLRQVKLS�ZLWK�WKH�ORFDWLRQ�RI�WRXULVW�WUDLOV��,Q�WKLV�ZD\��RYHU�D�WHQ�\HDU�WLPHIUDPH��WKH�¿UVW�YDVW�
DUHD�WR�EH�WKRURXJKO\�GHIRUHVWHG�ZLOO�EH�WKDW�EHWZHHQ�/RFK�5DYDJ��/RFK�&RQQDQ�DQG�/RFK�D¶�
*KOLQQH�%KLJ�ZKLFK�ZLOO�EH�FRQYHUWHG�LQWR�D�KXPLG�EDUH�SHDW�DUHD��ZKLOH�ZRRGV�IXUWKHU�DZD\�
IURP�WRXULVWLF�LWLQHUDULHV�ZLOO�EHJLQ�WR�EH�WUDQVIRUPHG��$W�WKLV�VWDJH��WKH�HQWLUHW\�RI�WKH�WUDLO�
�QHWZRUN�ZLOO�EH�DOUHDG\�DFWLYH�DQG�YLVLWRUV�ZLOO�EH�DEOH�WR�IROORZ�WKH�GHYHORSPHQW�SURFHVV�RI�
WKH�WHUULWRU\�WKDW�ZLOO�LQ�WKH�PHDQWLPH�JUDGXDOO\�VSUHDG�WR�PRUH�SHULSKHUDO�DUHDV��$IWHU�WZHQW\�
�¿YH�\HDUV��PDQ\�QDWLYH�UHSODQWHG�VSHFLHV�ZLOO�KDYH�UHDFKHG�PDWXULW\�DQG�GHIRUHVWDWLRQ�RI�
WKH�UHPDLQLQJ�WZR�DUHDV�RI�WKH�WUDQVIRUPDWLRQ�SURFHVV�ZLOO�FRPPHQFH��)LIW\�\HDUV�DIWHU�WKH�
EHJLQQLQJ�RI�ZRUNV��D�FRPSOHWHO\�QHZ�ODQGVFDSH�ZLOO�HPHUJH��WKH�EDUH�SHDW�DUHDV�DQG�VKUXE�
�YHJHWDWLRQ�SHDW�DUHDV�ZLOO�EH�UHFODLPHG��WKH�FRQLIHU�IRUHVWV�ZLOO�KDYH�EHHQ�UHSODFHG�E\�QDWLYH�
EURDGOHDI�YHJHWDWLRQ�DQG�WKH�WUDLOV�ZLOO�FUHDWH�D����NP�ORQJ�LWLQHUDU\�WKDW�IURP�3RUWUHH�OHDGV�
DFURVV�WKH�LQODQG�DUHDV�RI�WKH�LVODQG�

 

FIG. 6
7KH�PDQDJHPHQW�SODQ�OD\RXW�
DV�LW�VKRXOG�EH�DW�WKH�HQG�RI�
WKH�ODQGVFDSH�WUDQVIRUPDWLRQ�
SURFHVV�

 

)LUVW�FODVV�SULRULW\�DUHDV�FRUUHVSRQG�WR�QRQ�IRUHVWHG�WHUUDLQV�WKDW�SUHVHQW�OLWWOH�VXSHU¿FLDO�HUR�
VLRQ��PRVWO\�EHFDXVH�RI�WKH�XQUHJXODWHG�WUDQVLW�RI�SHRSOH�DQG�DQLPDOV��7KHVH�QHFHVVLWDWH�TXLFN�
DQG�QRQ�LQYDVLYH�UHVWRUDWLRQ�RI�WKH�WRS�OD\HU�RI�SHDW��'HSHQGLQJ�RQ�WKH�ORFDWLRQ�RI�WKHVH�RSHUD�
WLRQV��WZR�PDLQ�ELRWRSHV�ZLOO�EH�IRUPHG��FHUWDLQ�VHFWRUV�ZLOO�FRQVLVW�RI�EDUH�SHDW��VXFK�DV�KLOO�
WRSV�RU�PRUH�DFFHQWXDWHG�GHSUHVVLRQV�WKDW�ZLOO�EH�ÀRRGHG��LQ�WKH�UHPDLQLQJ�DUHDV��VKUXEV�DQG�
EXVKHV�ZLOO�EH�SODQWHG�FRKHUHQWO\�ZLWK�WKH�ZHW�HFRV\VWHP��DV�D�SODQQHG�EXIIHU�]RQH�

6HFRQG�FODVV�SULRULW\�DUHDV�DUH�WKRVH�ZKHUH�SHDW�KDV�EHHQ�GDPDJHG�WKH�PRVW��LI�QRW�SHUPDQHQ�
WO\��E\�WKH�HURVLRQ�RI�FRQLIHUV��H[SRVXUH�WR�VRXWK�ZHVWHUQ�ZLQGV�RU�WKH�WUDQVLWLQJ�RI�WUXFNV�IRU�
ZRRG�KDUYHVWLQJ��$V�D�WKRURXJK�UHVWRUDWLRQ�RI�WKHVH�ZHW�HFRV\VWHPV�LQ�WKHVH�DUHDV�LV�XQOLNHO\��
D�JUDGXDO�GHIRUHVWDWLRQ�SURFHVV�LV�IRUHVHHQ��WKDW�LV�FXWWLQJ�FRQLIHUV�DQG�UHSODFLQJ�WKH�VSHFLHV�
ZLWK�QDWLYH�EURDGOHDI�WUHHV�

7KLUG�FODVV�SULRULW\�DUHDV�DUH�DOVR�PRVWO\�FRYHUHG�E\�FRQLIHUV�EXW�GLIIHU�DV�WKHLU�HQYLURQPHQW�
LV�OHVV�GU\�EHFDXVH�RI�SXQFWXDO�PRUSKRORJLFDO�FRQ¿JXUDWLRQ�DQG�EURRNOHWV�WKDW�DOORZ�WKH�ZDWHU�
F\FOH�WR�UHJHQHUDWH�GHJUDGHG�SHDW��7KLV�FRQGLWLRQ�UHTXLUHV�D�FRPELQHG�DFWLRQ�RI�WKH�SUHYLRXVO\�
GHVFULEHG�LQWHUYHQWLRQV��IURP�UHIRUHVWDWLRQ�RI�KLJKHU�JURXQG�ZLWK�EURDGOHDI�WUHHV�WR�WKH�FUHD�
WLRQ�RI�EXIIHU�]RQHV�WKURXJK�WKH�GHFD\�RI�VKUXE�YHJHWDWLRQ�LQ�KXPLG�EDUH�SHDW�DUHDV�

FIG. 5

$ERYH��WKH�PDQDJHPHQW�SODQ�
VKRZLQJ�WKH�OD\RXW�RI�WKH���
GLIIHUHQW�3ULRULW\�$UHDV�DQG�
WKH�DGGLWLRQDO�LQWHUYHQWLRQ�
]RQHV��%HORZ��LPDJH�E\�
0HUODQWH�DQG�9DOPDVVRL��

�������WKH�HYROXWLRQ�WKURXJK�
WKH�WLPH�RI�ODQGVFDSH�LQ�WKH�

3ULRULW\�$UHDV�

FIG. 4

)RXU�GLIIHUHQW�DQDO\VHV�RI�
WKH�DUHD�VKRZLQJ�WKH�VSDWLDO�
UHODWLRQVKLSV�EHWZHHQ�ODQG�
�XVH��VRLO�FRPSRVLWLRQ�DQG�
ODQGVFDSH�IHDWXUHV��%HORZ��
RQ�WKH�ULJKW��WKH�H[LVWLQJ�
FRPPHUFLDO�IRUHVWV�DUH�

FODVVL¿HG�DFFRUGLQJ�WKH�WKH�
FODVV�RI�SHDW�WKH\�FRYHU��LQ�

UHG�DQG�RUDQJH��UHVSHFWLYHO\�
WKH�IRUHVWV�OD\LQJ�RQ�FODVV�,�
DQG�,,�SHDW�VRLOV��LQ�\HOORZ��

WKH�FRPPHUFLDO�IRUHVW�RXWVLGH�
WKH�SHDW�
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2Q�VORSHV�DQG�LQ�WUDQVLWLRQ�DUHDV�EHWZHHQ�RQH�HFRV\VWHP�DQG�WKH�RWKHU��ZKHUH�WKH�OHYHO�RI�
VWDJQDWLQJ�ZDWHU�LV�QRWLFHDEO\�ORZHU��VWUXFWXUDO�UHLQIRUFHPHQW�RI�WKH�VORSHV�LV�SODQQHG�E\�SODQ�
WLQJ�ORZ�GHQVLW\�YHJHWDWLRQ��VXLWDEO\�WR�D�ZHW�HQYLURQPHQW��L�H��KHDWKHU��PRXQWDLQ�ZLOORZ��EOD�
FNWKRUQ�DQG��DVSKRGHOV���RYHU�JHRMXWD�VKHHWV�

7KH�WKUHH�LWLQHUDULHV�WR�WKH�QRUWK�RI�URDG�%����ZLOO�FURVV�VLPLODU�EXW�PRUH�YDULHG�HFRV\VWHPV��
7KH�OD\RXW�RI�WKHVH�WUDFNV�ZLOO�FKDQJH�LQ�WLPH�DQG�RQO\�EH�GH¿QLWLYH�DURXQG�WKH�WHQWK�\HDU�
IURP�WKH�VWDUW�RI�ZRUNV��WKLV�LV�EHFDXVH�WKH�SODQQHG�LQWHUYHQWLRQV�IRU�WKHVH�DUHDV�DUH�ORQJHU�DQG�
PRUH�FRPSOH[��7KLV�G\QDPLF�DOORZV�YLVLWRUV�WR�IROORZ�WKH�GHYHORSPHQW�DQG�FKDQJHV�LQ�WKH�YH�
JHWDWLRQ��HVSHFLDOO\�LQ�WHUPV�RI�ZLWQHVVLQJ�WKH�ZRRGV�GHVWLQHG�WR�FRPPHUFLDO�XVH�EHLQJ�UHSODFH�
E\�QDWLYH�EURDGOHDI�WUHHV��,Q�WKH�LQLWLDO�SKDVH��LQ�IDFW��WKH�WUDLOV�ZLOO�EH�UHVWULFWHG�WR�WKH�LQVLGH�
RI�WKRVH�FRQLIHU�ZRRGV�WKDW�ZLOO�JUDGXDOO\�JR�WKURXJK�GHIRUHVWDWLRQ��LQ�RUGHU�WR�KHOS�SODQWLQJ�
DFWLYLWLHV�DQG�JURZWK�RI�WKH�QDWLYH�WUHHV�WKDW�ZLOO�VKRUWO\�DIWHU�EHFRPH�SUHGRPLQDQW��7KH�JRDO�
LV�WR�KLGH�WR�WKH�H\H�RI�YLVLWRUV�WKH�PRVW�LQYDVLYH�GHIRUHVWDWLRQ�DQG�SHDW�UHJHQHUDWLRQ�SURFHVVHV�
WKDW�ZLOO�LQ�WKH�PHDQWLPH�EH�UXQQLQJ�LQ�SDUDOOHO�LQ�WKH�QHLJKERXULQJ�DUHDV��2QFH�WKH�UH�TXDOL¿�
FDWLRQ�ZRUNV�RQ�WKH�SHDWODQGV�LV�FRQFOXGHG��WKH�WUDFN�ZLOO�EH�SDUWLDOO\�PRYHG�WR�WKH�VR�FDOOHG�
ZRRGODQG�HGJHV��KDELWDWV�ZKHUH�ELRGLYHUVLW\�WKULYHV�DQG�WRXULVWV�FDQ�KDYH�D�FOHDU�YLHZ�RI�WKH�
WUDQVLWLRQ�EHWZHHQ�WKH�WZR�HFRV\VWHPV�

%\�WKH�WHQWK�\HDU��WZR�QHZ�EURDGOHDI�ZRRGV�ZLOO�JURZ�LQ�WKH�QRUWKHUQ�DUHD��WKH�¿UVW�ZLOO�UDQJH�
DOO�DFURVV�WKH�ZHVWHUQ�VLGH�DQG�IXQFWLRQ�DV�D�EDUULHU�DJDLQVW�SUHGRPLQDQW�VRXWK�ZHVWHUQ�ZLQGV�
LQ�RUGHU�WR�UHGXFH�WKHLU�QHJDWLYH�HIIHFWV�RQ�WKH�UHJHQHUDWLRQ�SURFHVV�RI�WKH�SHDWODQGV��WKH�VH�
FRQG��FORVHU�WR�WKH�%�����ZLOO�EHFRPH�WKH�HDVWHUQ�ERUGHU�RI�WKH�ZRUNV�DQG�DFFHVV�RQ�WKDW�VLGH�
WR�WRXULVWLF�IDFLOLWLHV�

,Q�WKH�WZR�ZRRGV�GLIIHUHQW�WKHPDWLF�LWLQHUDULHV�ZLOO�HQDEOH�WRXULVWV�WR�GLVFRYHU�D�WHUULWRU\�WKDW�
SUHVHQWV�D�QHZ�FRPELQDWLRQ�RI�ODQGVFDSHV�DQG�HFRV\VWHPV��)LJ������7KH�WRXU�DURXQG�/RFK�D¶�
*KOLQQH�%KLJ�LV�DOPRVW�HQWLUHO\�LPPHUVHG�LQ�WKH�ZRRGV�DQG�SODQQHG�PRVWO\�ZLWK�GLGDFWLF�SXU�
SRVHV��GHVSLWH�LWV���NPV�LW�LV�WKH�HDVLHVW�WUDFN�WR�ZDON�DORQJ�DQG�VKRZV�WKH�PRVW�LPSRUWDQW�ELR�
WRSHV�RI�WKH�VXUURXQGLQJ�HQYLURQPHQW�LQ�WKH�OHDVW�DPRXQW�RI�WLPH��7KH�LWLQHUDU\�DURXQG�/RFK�
5DYDJ�DQG�/RFK�&RQQDQ��RQ�WKH�RWKHU�KDQG��LV������NP�ORQJ�DQG�LV�LQWHQGHG�IRU�ELUGZDWFKLQJ�
DQG�REVHUYDWLRQ�RI�WKH�FKDUDFWHULVWLF�ZLOGOLIH��WKH�WUDFN�LV�GHVLJQHG�LQ�RUGHU�WR�UXQ�DORQJ�WKH�
PRVW�WUDQVLWLRQV�EHWZHHQ�HFR�V\VWHPLF�]RQHV�DV�SRVVLEOH��VXFK�DV�ZRRGODQG�HGJHV�RU�SHDW�DUHDV�
ZLWK�VKUXE�YHJHWDWLRQ��)LQDOO\��WKH�QRUWK�ZHVWHUQ�LWLQHUDU\�ZDV�GHVLJQHG�IRU�XVHUV�ZDQWLQJ�WR�
DGPLUH�WKH�VFHQLF�YLHZV�DQG�ODQGVFDSHV�WKDW�KDYH�WXUQHG�6N\H�LQWR�VXFK�D�SRSXODU�GHVWLQDWLRQ��
WKH�WUDLO�LV����NP�ORQJ�DQG�UXQV�WR�WKH�WRS�RI�WKUHH�KLOOV�ZLWK�YLHZV�DOO�WKH�ZD\�WR�WKH�ZHVWHUQ�
IMRUGV�RI�WKH�LVODQG�

 

FIG. 8

 

'XULQJ�VXFK�D�ORQJ�DQG�FRPSOH[�SURFHVV��LW�LV�YLWDO�WR�DVVLVW�WKH�FKDQJHV�WR�WKH�HQYLURQPHQW�
ZLWK�VWUDWHJLF�SODQQLQJ�WKDW�PXWXDOO\�EHQH¿WV�KXPDQ�DFWLYLWLHV�DQG�WKH�GHYHORSPHQW�RI�WKH�
KDELWDW��VR�WKDW�D�QHZ�HFR�V\VWHPLF�ERQG�EHWZHHQ�PDQ�DQG�QDWXUH�FDQ�EH�HVWDEOLVKHG��:LWK�WKLV�
JRDO�LQ�PLQG��WKH�VWXG\�HQYLVDJHV�DQ�DFFHVVLELOLW\�DQG�WRXULVWLF�V\VWHP�WKDW��DIWHU�LWV�FUHDWLRQ��
FDQ�GHYHORS�DV�D�IXQFWLRQ�RI�WKH�GLIIHUHQW�FRQYHUVLRQ�SKDVHV�WKH�ODQGVFDSH�ZLOO�EH�VXEMHFW�WR��
RI�WKH�PRVW�IUDJLOH�]RQHV�WKDW�DUH�LQ�QHHG�RI�SUHVHUYDWLRQ�DQG��¿QDOO\��WR�FHPHQW�WKH�ERQG�ZLWK�
WKH�ODQGVFDSH�WKURXJK�WKH�GLUHFW�H[SHULHQFH�RI�WKH�QDWXUDO�KHULWDJH�

7KH�VXSSRUWLQJ�LQIUDVWUXFWXUH�RI�WKLV�V\VWHP�FRPSULVHV�D�QHWZRUN�RI�WUDLOV�WKDW�LV�GHVLJQHG�
EDVHG�RQ�VSHFL¿F�NLQGV�RI�XVHUV�DQG�LV�DUWLFXODWHG�DORQJ���GLIIHUHQW�LWLQHUDULHV��HDFK�RI�ZKLFK�
UHFDOOV�GLIIHUHQW�FDWHJRULHV�RI�QDWXUH�WRXULVP��GLGDFWLF��ZLOGOLIH�WRXULVP��ODQGVFDSH�WRXULVP�DQG�
KLOO�WUHNNLQJ��7KH�OD\RXW�LV�D�FRQVHTXHQFH�RI�WKH�H[LVWLQJ�WUDFNV�XVHG�E\�WKH�ZRRG�LQGXVWU\��
WKDW�ZLOO�EH�XVHG�LQLWLDOO\�GXULQJ�WKH�UHJHQHUDWLRQ�DQG�GHIRUHVWDWLRQ�ZRUNV��DQG�WKHQ�EH�WXUQHG�
LQWR�SHGHVWULDQ�URXWHV�WR�EH�LPSOHPHQWHG�ZLWK�RWKHU�QHZ�WUDLOV��(YHU\�WUDFN�ZLOO�KDYH�VHYHUDO�
DFFHVV�SRLQWV�IURP�WKH�URDG�V\VWHP��HVSHFLDOO\�URDG�%�����HDFK�HQWUDQFH�ZLOO�SURYLGH�FDU�DQG�
ELF\FOH�OD\�E\V��VPDOO�LQIRUPDWLRQ��GLGDFWLF�DQG�FRPPHUFLDO�IDFLOLWLHV�

7KH�SURJUDPPLQJ�IRU�WKH�UHDOLVDWLRQ�RI�WKH�WUDLOV�DQG�WKH�VFKHGXOH�RI�RSHUDWLRQV�IRU�WKH�SULR�
ULW\�DUHDV�PXWXDOO\�IROORZ�DQG�EHQH¿W�HDFK�RWKHU��WKXV�LQWHJUDWLQJ�WRXULVWLF�DQG�HQYLURQPHQWDO�
IXQFWLRQV�IURP�WKH�YHU\�EHJLQQLQJ��:LWKLQ�WKH�¿UVW���\HDUV�IURP�WKH�VWDUW�RI�ZRUNV��RQH�YLVLWLQJ�
V\VWHP�ZLOO�KDYH�EHHQ�FRPSOHWHG�VRXWK�RI�URDG�%�����DURXQG�WKH�ELJJHVW�EDUH�SHDW�]RQH�RI�WKH�
DUHD��$V�LW�ZLOO�EH�FRQQHFWHG�GLUHFWO\�WR�3RUWUHH��LW�KDV�WKH�WZRIROG�IXQFWLRQ�RI�DWWUDFWLQJ�DQG�
UHJXODWLQJ�WKH�WRXULVW�LQÀRZ�IURP�WKH�FRDVW�DV�ZHOO�DV�UDLVLQJ�DZDUHQHVV�RI�WKH�IXQFWLRQLQJ�RI�
WKH�ZKROH�HFRV\VWHP��7KH�¿UVW�RI�WKH�WZR�LWLQHUDULHV�VWDUWV�IURP�WKH�WRZQ�LQ�WKH�GLUHFWLRQ�RI�D�
VHULHV�RI�VFHQLF�YDQWDJH�SRLQWV�RYHU�WKH�ODQGVFDSH�DW�WKH�WRS�RI�QHLJKERXULQJ�KLOOV��7KH�VHFRQG�
JRHV�ZHVW�RYHU�ÀDWWHU�ODQG�DQG�KDV�JUHDW�GLGDFWLF�SRWHQWLDO��LQ�IDFW��WKH�WUDLOV�DUH�PDGH�RI�D�VLP�
SOH�ZRRG�VWUXFWXUH�FRQQHFWHG�WR�WKH�JURXQG�DQG�YLVLWRUV�ZLOO�EH�DEOH�WR�ZLWQHVV�WKH�GLIIHUHQW�
UHJHQHUDWLRQ�SKDVHV�RI�WKH�SHDWODQG�E\�MRLQLQJ�LQ�WKH�OHVV�FRPSOH[�DFWLYLWLHV�RI�WKH�SURFHVV�
WRJHWKHU�ZLWK�VSHFLDOLVHG�ZRUNHUV�

7KHVH�DFWLYLWLHV�LQFOXGH�WKH�HDVLHU�LQWHUYHQWLRQV�VXFK�DV�UHPRYLQJ�WKH�¿UVW�HURGHG�OD\HU�RI�SHDW�
��WKDW��GXH�WR�LWV�DGYDQFHG�VWDWH�RI�GHFD\��ZRXOG�RWKHUZLVH�FDUU\�RQ�HPLWWLQJ�SROOXWLQJ�JDVHV�
±�RU�¿OOLQJ�WKH�FUDFNV�OHIW�RYHU�E\�WKH�HUDGLFDWLRQ�ZRUNV�ZLWK�PRUH�SHDW�RU�VDZGXVW�WR�SUHYHQW�
WKH�RUJDQLF�OD\HU�IURP�R[LGDWLRQ��$IWHU�WKLV��LW�LV�QHFHVVDU\�WR�HQFRXUDJH�ZDWHU�WR�VWDJQDWH�
WKURXJK�WKH�FUHDWLRQ�RI�VPDOO�GDPV�RU�WHUUDFHV�VR�DV�WR�UHVWRUH�WKH�FRUUHFW�K\JURPHWULF�YDOXHV�
WKDW�ZLOO�KHOS�SHDW�PRVV�DQG�FRWWRQ�JUDVV�WR�JURZ��LQ�ZHWODQGV�WKLV�NLQG�RI�VSHFLHV�DUH�YLWDO�WR�
WKH�UHJHQHUDWLRQ�RI�LWV�ZDWHU�V\VWHP�

FIG. 7

&KURQRORJLFDO�GHYHORSPHQW�
RI�WKH�UHFRQYHUVLRQ�SODQ��,Q�
RUDQJH�DQG�\HOORZ��WKH�DUHDV�
WR�EH�UHFRQYHUWHG�LQ�EDUH�SHDW�
DQG�EXIIHU�]RQHV��LQ�YLROHW��
WKH�QHZ�IRUHVWV�SODQWHG�ZLWK�

QDWLYH�EURDGOHDI�WUHHV��LQ�
OLJKW�JUHHQ��WKH�HQFORVHG�
JUD]LQJ�DUHDV��DQG�LQ�GDUN�
JUHHQ��WKH�QHZ�FRPPHUFLDO�

IRUHVWV�
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7KH�IHDVLELOLW\�RI�WKH�SODQQHG�WUDQVIRUPDWLRQV�DQG�HVSHFLDOO\�KRZ�VXVWDLQDEOH�WKH�PDQDJHPHQW�
ZLOO�EH�DUH�FORVHO\�OLQNHG�WR�WKH�HI¿FDF\�RI�WKH�FXOWXUDO�DJHQW�LQ�FKDUJH�RI�RSHUDWLRQV��WKDW�LV��
WKH�DELOLW\�RI�FLWL]HQV�DQG�ORFDO�¿QDQFLDO�DFWRUV�WR�SURGXFH�D�QHZ�ODQGVFDSH�WKDW�FDQ�ERWK�SUR�
PRWH�WKH�QHHGV�DQG�DVSLUDWLRQV�RI�WKH�FRPPXQLW\�DV�ZHOO�DV�D�EURDGHU�HQYLURQPHQWDO�FRQWURO�

,Q�WKLV�VHQVH��WKH�GH¿QLWLRQ�RI�µFXOWXUDO�ODQGVFDSH¶�JLYHQ�E\�&DUO�2��6DXHU�FDQ�UHSUHVHQW�D�VRUW�
RI�RSHUDWLYH�SURJUDPPH�IRU�6N\H�DV�ZHOO�DV�RWKHU�VLWHV�LQ�WKH�VDPH�VLWXDWLRQ�

³7KH�FXOWXUDO�ODQGVFDSH�LV�IDVKLRQHG�IURP�D�QDWXUDO�ODQGVFDSH�E\�D�FXOWXUDO�JURXS��&XOWXUH�LV�WKH�
DJHQW��WKH�QDWXUDO�DUHD�LV�WKH�PHGLXP��WKH�FXOWXUDO�ODQGVFDSH�LV�WKH�UHVXOW´��6DXHU��������S����

)RU�SHDWODQGV��DV�WKLV�UHVHDUFK�VSHFL¿FDOO\�WULHV�WR�GHPRQVWUDWH��QHZ�GHYHORSPHQW�FDQ�EH�LQ�
WURGXFHG�WKURXJK�ODQGVFDSH�WUDQVIRUPDWLRQ�WRROV�ZKLFK�GH¿QH�QHZ�IXQFWLRQDO�OLQNV�EHWZHHQ�
VRLO�DQG�ODQG�XVH�E\�SURPRWLQJ�WRXULVP�DQG�WKH�QDWXUDO�KHULWDJH��+RZHYHU��EHIRUH�DQ\�NLQG�RI�
SUHVHUYDWLRQ�SURFHVV�FDQ�VWDUW�DQG�LQ�RUGHU�IRU�WKLV�FROODERUDWLRQ�WR�EH�IUXLWIXO��LW�LV�QHFHVVDU\�
WR�DFNQRZOHGJH�WKH�IDFW�WKDW�QDWXUDO�KHULWDJH�PXVW�¿UVW�RI�DOO�EH�FUHDWHG�DQG�PRGHOOHG�WKURXJK�
SROLWLFDO�ZLOO��FRPPXQLW\�SDUWLFLSDWLRQ�DQG�¿QDOO\�KXPDQ�FDUH�DQG�DFWLRQ�
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JKODQG�&RXQFLO��,QYHUQHVV�
+DUULV��-�$���+REEV��5�-���+LJJV��(��	�$URQVRQ��-����������(FRORJLFDO�UHVWRUDWLRQ�DQG�JOREDO�FOLPDWH�
FKDQJH��5HVWRUDWLRQ�(FRORJ\���������SS���������
+REEV��5�-���$ULFR��6���$URQVRQ��-���%DURQ��-�6���%ULGJHZDWHU��3���&UDPHU��9�$���(SVWHLQ��3�5���(ZHO��-�-���
.OLQN��&�$���/XJR��$�(��	�1RUWRQ��'����������1RYHO�HFRV\VWHPV��WKHRUHWLFDO�DQG�PDQDJHPHQW�DVSHFWV�
RI�WKH�QHZ�HFRORJLFDO�ZRUOG�RUGHU��*OREDO�HFRORJ\�DQG�ELRJHRJUDSK\���������SS�����

2YHUDOO��WKH�WUDLO�V\VWHP�ZLOO�DOVR�EH�DFFHVVLEOH�E\�XVHUV�ZLWK�UHGXFHG�PRELOLW\��ZKHUH�WKH�WHU�
UDLQ�LV�PRUH�LPSHUYLRXV�DQG�GHVFHQW�IURP�YDQWDJH�SRLQWV�LV�PRUH�GLI¿FXOW��DOWHUQDWLYH�SDWKV��
DORQJ�ORQJHU�EXW�PRUH�JHQWOH�VORSHV��KDYH�EHHQ�SODQQHG��7KLV�LQFOXVLYH�ORJLF�LV�DQ�DQVZHU�WR�
QRUPDO�UHTXLUHPHQWV�RI�VSDWLDO�MXVWLFH�EXW�LV�IXQGDPHQWDO�WR�LQFUHDVH�WKH�SURMHFW¶V�DSSHDO�WR�D�
EURDGHU�SXEOLF��UHJDUGOHVV�RI�DJH��PHDQV�RU�FDSDFLWLHV��)XUWKHUPRUH��LQFUHDVHG�DFWLYH�SDUWLFLSD�
WLRQ�RI�WKH�FRPPXQLW\�DQG�ORFDO�DVVRFLDWLRQV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�VXVWDLQDEOH�WRXULVP�
LV�LQWHQGHG�WR�HQFRXUDJH�D�V\PEROLF�OLQN�EHWZHHQ�WKH�QHZ�ODQGVFDSH�DVVHWV�DQG�ORFDO�HFRQRP\��
,Q�WKLV�VHQVH��WKH�FRQFHSWV�RI�GHYHORSPHQW�DQG�FDUH�RI�WKH�ODQGVFDSH�KDYH�D�PRUH�UHOHYDQW�
PHDQLQJ�WR�WKH�SURMHFW�WKDQ�WKRVH�RI�SUHVHUYDWLRQ�DQG�FRQVHUYDWLRQ��7KH�IUXLWLRQ��WKH�GLUHFW�H[�
SHULHQFH�RI�WKH�HQYLURQPHQW�DQG�WKH�XQGHUVWDQGLQJ�RI�WKH�IUDJLOH�PHFKDQLVPV�EHKLQG�WKLV�QDWX�
UDO�EDODQFH��DUH�HVVHQWLDO�WR�FUHDWLQJ�D�VKDUHG�YLVLRQ�DERXW�IXWXUH�PDQDJHPHQW�DQG�DYRLGLQJ�DV�
PXFK�DV�SRVVLEOH�FRQÀLFW�DQG�LQWHUIHUHQFH�GXULQJ�WKH�WUDQVLWLRQ�SHULRG�

7R�DYRLG�VXFK�PLVKDSV��WKH�SODQ�WDNHV�LQWR�FRQVLGHUDWLRQ�D�VHULHV�RI�SUHFDXWLRQDU\�PHDVX�
UHV�WKDW�ZLOO�JXDUDQWHH�D�SUR¿WDEOH�FRH[LVWHQFH�EHWZHHQ�WKH�QHZ�IXQFWLRQV�DQG�WKH�H[LVWLQJ�
ODQG�XVH�RI�WUHH�IDUPLQJ�DQG�SDVWXUH��:LWK�WKLV�JRDO�LQ�PLQG��FRPPHUFLDO�IRUHVWV�ZLOO�EH�
PDLQWDLQHG�ZKHUHYHU�WKH\�DUH�QRW�FRYHULQJ�SHDWODQGV�DQG�QHZ�H[SDQVLRQ�DUHDV�ZLOO�EH�
SODQQHG�WR�EDODQFH�RXW�WKH�ORVV�RI�SURGXFWLYH�VXUIDFH��7KHVH�DUHDV�DUH�ORFDWHG�RXWVLGH�
FODVV�,�DQG�,,�SHDW�VRLOV��FORVH�WR�PDLQ�URDGV��LQ�WKLV�ZD\��WKH�QHJDWLYH�HIIHFWV�RQ�VRLO�VXFK�
DV�HDUWK�PRYHPHQWV�DQG�HURVLRQ�GXH�WR�WKH�XVH�RI�KHDY\�HTXLSPHQW�IRU�GHIRUHVWDWLRQ�DQG�
WUDQVSRUW�FDQ�EH�UHGXFHG�WR�WKH�PLQLPXP��$OVR��JUD]LQJ�ZLOO�EH�UHJXODWHG�DQG�WHPSRUDULO\�
OLPLWHG�WR�HQFORVHG�DUHDV�WR�DYRLG�FDWWOH�WUDQVLWLQJ�DQG�H[DFHUEDWLQJ�WKH�HURVLRQ�FRQGLWLRQ�
RI�SHDW�LQ�WKH�SURFHVV�RI�EHLQJ�UHVWRUHG��,Q�D�¿UVW�SKDVH��JUD]LQJ�ZLOO�EH�OLPLWHG�WR�D�VSH�
FL¿F�NLQG�RI�ODQG��PLOGO\�GU\�WHUUDLQ�ZLWK�JHQWOH�VORSHV��FORVH�WR�KXPDQ�VHWWOHPHQWV��2QFH�
WKH�ZDWHU�V\VWHP�DQG�WKH�ZHW�HFRV\VWHP�KDYH�EHHQ�UHDFWLYDWHG�LQ�WKH�SHDWODQGV��DQLPDOV�
ZLOO�QDWXUDOO\�DYRLG�LW�DQG�ZLOO�EH�RQFH�DJDLQ�IUHH�WR�JUD]H�ZLWKRXW�OLPLWDWLRQV�

 
5. Conclusions

7KH�DQDO\VHV�FRQGXFWHG�LQ�WKH�FDVH�VWXG\�KDV�KLJKOLJKWHG�FHUWDLQ�SRWHQWLDO�DVSHFWV�
FRQQHFWHG�WR�WKH�YDORULVDWLRQ�RI�SHDWODQGV��2YHUDOO��LW�KDV�WULHG�WR�SURYLGH�D�VFLHQWLILF�
FRQWULEXWLRQ�WKDW�GHILQHV�QHZ�VWUDWHJLHV�IRU�WKH�SUHVHUYDWLRQ�RI�ZHWODQGV�E\�SURPRWLQJ�
QDWXUH�WRXULVP��DV�D�GLGDFWLF�WRRO�WR�UDLVH�DZDUHQHVV�DURXQG�HFRORJLFDO�LVVXHV�UHJDUGLQJ�
WKHP��7KLV�SULQFLSOH�UHFDOOV�WKH�µUDWLRQDO�XVH¶�IRU�KXPLG�DUHDV�WKDW�ZDV�SRVLWHG�DW�WKH�
5DPVDU�&RQYHQWLRQ�RI�������7KH�FRQFHSW�LV�WR�UHDFK�WKH�SUHVHUYDWLRQ�RI�WKH�HFRORJLFDO�
IXQFWLRQ�RI�WKHVH�DUHDV�WKURXJK�HFR�V\VWHPLF�DSSURDFKHV�LQ�WKH�FRQWH[W�RI�VXVWDLQDEOH�
GHYHORSPHQW��0DWWKHZV��������

:LWK�WKLV�LQ�PLQG��WKH�SURMHFW�IDFHV�WKH�WRSLF�RI�ODQGVFDSH�UHVWRUDWLRQ�E\�SURSRVLQJ�WKH�DF�
WLRQV�DQG�REMHFWLYHV�LQ�WKH�OLJKW�RI�WKH�YLVLEOH�GHFD\�RI�WKH�VRLO�DQG�E\�SULRULWLVLQJ�WKH�UHGXF�
WLRQ�RI�UHVXOWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV��7KH�UHWXUQ�WR�WKH�SULVWLQH�FRQGLWLRQ�RI�SHDWODQGV�
DQG�D�EDODQFHG�KDELWDW�XQWRXFKHG�E\�KXPDQ�LQWHUIHUHQFH�DUH�WZR�LPSRVVLEOH�JRDOV�IRU�WKH�
VWXGLHG�DUHD��,Q�IDFW��WKH�OHYHO�RI�µHQYLURQPHQWDO�KDUVKQHVV¶�RI�FHUWDLQ�VHFWRUV�GXH�WR�WUHH�
IDUPLQJ�LV�VR�KLJK�WKDW�LW�SUHYHQWV�DQ\�QDWXUDO�SHDW�UHJHQHUDWLRQ�SURFHVV�IURP�EHLQJ�IHDVLEOH�

7KLV�SURMHFW�WKHUHIRUH�SURSRVHV�D�NLQG�RI�ODQGVFDSH�GHYHORSPHQW�WRZDUGV�QHZ�FRQ¿JXUD�
WLRQV��ERWK�ELRWLF�DQG�DELRWLF��WKDW��WR�D�JUHDW�H[WHQW��GR�QRW�UHFDOO�WKH�SUHYLRXV�ODQGVFDSH��
6XFK�SDWWHUQV�FDQ�EH�GHVFULEHG��DIWHU�+REEV�HW�DO��������¶V�GH¿QLWLRQ��DV�µK\EULG¶�RU�µQRYHO�
HFRV\VWHPV¶�GHSHQGLQJ�RQ�WKH�GHJUHH�RI�FRQIRUPLW\�WR�WKH�KLVWRULFDO�DQG�ZLOG�HFRV\VWHP�RI�
SHDWODQGV��7KH�VXJJHVWHG�SODQ�LV�D�UHVXOW�RI�WKHVH�HFRORJLFDO�PRGHOV��LW�DGGUHVVHV�WKH�FUHDWLRQ�
RI�D�µWUDQVLWLRQDO�ODQGVFDSH¶��/RERVFR��������ZLWK�GLIIHUHQW�SULRULW\�DUHDV��HDFK�RI�ZKLFK�
GLIIHUV�LQ�PDLQWHQDQFH�SURFHVVHV��IUXLWLRQ�DQG�ODQG�XVH�LQ�RUGHU�WR��HYHQWXDOO\��GH¿QH�PRUH�
RU�OHVV�XQSUHFHGHQWHG�HQYLURQPHQWV�IURP�D�ELRORJLFDO�DQG�ODQGVFDSH�VWDQGSRLQW�



46 Convergências: Volume XIII (25), 31 maio, 2020
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5DPVDU�&RQYHQWLRQ�%XUHDX�
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'HSDUWPHQW�
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5REHUWVRQ��0�0����������7KH�QHROLEHUDOL]DWLRQ�RI�HFRV\VWHP�VHUYLFHV��ZHWODQG�PLWLJDWLRQ�EDQNLQJ�
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6HDVWHGW��7�5���+REEV��5�-��	�6XGLQJ��.�1����������0DQDJHPHQW�RI�QRYHO�HFRV\VWHPV��DUH�QRYHO�DS�
SURDFKHV�UHTXLUHG"��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW���������SS���������
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/RW]H�&DPSHQ��+���7DEHDX��$���3RSS��$��	�6FKUDPPHLMHU��(����������6LPXODWLQJ�DQG�GHOLQHDWLQJ�IXWX�
UH�ODQG�FKDQJH�WUDMHFWRULHV�DFURVV�(XURSH��5HJLRQDO�(QYLURQPHQWDO�&KDQJH���������SS���������
YDQ�6FKURMHQVWHLQ�/DQWPDQ��-���9HUEXUJ��3�+���%UHJW��$��	�*HHUWPDQ��6����������&RUH�SULQFLSOHV�DQG�
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=HGOHU��-�%��	�.HUFKHU��6����������:HWODQG�UHVRXUFHV��VWDWXV��WUHQGV��HFRV\VWHP�VHUYLFHV��DQG�UHVWRUDEL�
OLW\��$QQX��5HY��(QYLURQ��5HVRXU�������SS�������

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
/RERVFR��*���������1RYHO�ODQGVFDSHV��$�QHZ�NLQG�RI�ZLOGHUQHVV�IRU�GDPDJHG�SHDWODQGV�RQ�
WKH�,VOH�RI�6N\H�LQ�6FRWODQG���&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���
92/�;,,,��������������KWWSV���GRL�RUJ����������F����������������V�����
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O Atlas Mnemosyne e o Painel Semân-
WLFR��$�+LVWyULD�GD�$UWH�HP�GLiORJR�
FRP�D�SHVTXLVD�YLVXDO�HP�'HVLJQ
Atlas Mnemosyne and Moodboard. The History Art in dia-
logue with the visual research in Design

$%675$&7��7KLV�HVVD\�DLPV�WR�SURSRVH�D�
GLDORJXH�EHWZHHQ�DUW�KLVWRU\�DQG�WKH�YLVXDO�
UHVHDUFK�LQ�GHVLJQ��7KH�YLVXDO�UHVHDUFK�LQ�
GHVLJQ��PRUH�RU�OHVV��XVHV�DQ�DVVRFLDWLYH�
ERDUG�RI�LPDJHV��7KH�6HPDQWLF�3DQHO�LV�WKH�
PHWKRGRORJLFDO�WRRO�XVHG�E\�SURIHVVLRQDOV�
RI�YDULRXV�TXDOL¿FDWLRQV�LQ�GHVLJQ��+RZHYHU��
HYHQ�WKRXJK�VXFK�D�PHFKDQLVP�RI�YLVXDO�UH�
IHUHQFHV�LV�ZLGHO\�XVHG�E\�WKH�DUHD��LW�ODFNV�
UHOHYDQW�WKHRUHWLFDO�SURGXFWLRQ��'LIIHUHQW�
DUHDV�RI�NQRZOHGJH�DOVR�XVH�ERDUG�WR�DVVR�
FLDWH�LPDJHV�DQG�VRPH�RI�WKHP�SURGXFHG�
LQWHUHVWLQJ�WKHRUHWLFDO�UHÀHFWLRQV��*HUPDQ�DUW�
KLVWRULDQ�$E\�:DUEXUJ�SURGXFHG�UHOHYDQW�VHWV�
RI�LPDJHU\��SDQHOV�WKDW�VRXJKW�WR�FRQWULEXWH�
WR�LPDJH�UHVHDUFK��WKH�$WODV�0QHPRV\QH��
,VVXHV�SURSRVHG�E\�DUW�KLVWRULDQ�$E\�:DUEXUJ�
DUH�VXJJHVWHG�IRU�WKH�LWHUDWLRQ�DQG�UHQHZDO�
RI�WKH�0RRGERDUG��7KH�$WODV�0QHPRV\QH�
LV�DQ�LPDJH�DVVRFLDWLYH�ERDUG��MXVW�DV�WKH�
0RRGERDUG��KRZHYHU�WKHLU�DVVHPEOH�DQG�
SXUSRVHV�GLVWLQJXLVK��7KH�JRDO�RI�WKLV�HVVD\�
LV�WR�LQWHJUDWH�VRPH�LVVXHV�LI�WKH�$WODV���DV�
WKH�DVVHPEO\�DQG�LWV�ÀH[LELOLW\��WR�WKH�0RRG�
ERDUG��6XFK�LVVXHV�ZRXOG�DGG�WKH�FKDQJH�DQG�
UHQHZDO�FKDUDFWHU�WR�WKH�0RRGERDUG��ZKLFK�
ZRXOG�EH�PRUH�RSHQ�WR�FKDQJH�DQG�LPSURYH�
PHQW�WKURXJKRXW�WKH�YDULRXV�SURMHFW�SKDVHV�

.(<:25'6��0RRGERDUG��$WODV�0QHPRV\�
QH��GHVLJQ��DUW�KLVWRU\��LPDJH�

5(6802��2�SUHVHQWH�DUWLJR�REMHWLYD�SURSRU�
GLiORJR�HQWUH�D�KLVWyULD�GD�DUWH�H�D�SHVTXL�
VD�YLVXDO�HP�GHVLJQ��$�SHVTXLVD�YLVXDO�HP�
GHVLJQ��JURVVR�PRGR��XWLOL]D�VH�GH�TXDGUR�
DVVRFLDWLYR�GH�LPDJHP��2�3DLQHO�6HPkQWLFR�p�
D�IHUUDPHQWD�PHWRGROyJLFD�XWLOL]DGR�SRU�SUR�
¿VVLRQDLV�GH�GLYHUVDV�KDELOLWDo}HV�HP�GHVLJQ��
&RQWXGR��PHVPR�VHQGR�XP�PHFDQLVPR�DP�
SODPHQWH�XWLOL]DGR�SHOD�iUHD�QmR�p�SHUFHWtYHO�
UHOHYDQWH�SURGXomR�WHyULFD�VREUH�D�WHPiWLFD���
'LIHUHQWHV�iUHDV�GH�FRQKHFLPHQWR�WDPEpP�VH�
XWLOL]DP�GH�TXDGURV�DVVRFLDWLYRV�GH�LPDJHQV�
H�DOJXPDV�GHOD�SURGX]HP�LQWHUHVVDQWH�UHÀH�
[mR�WHyULFD���2�KLVWRULDGRU�GD�DUWH�DOHPmR�
$E\�:DUEXUJ�SURGX]LX�UHOHYDQWH�FRQMXQWRV�
GH�SDLQpLV�LPDJpWLFRV�TXH�DPELFLRQDYDP�
FRQWULEXLU�SDUD�D�SHVTXLVD�FRP�LPDJHQV��R�
$WODV�0QHPRV\QH��4XHVW}HV�GH�WDO�GLVSRVL�
WLYR�LPDJpWLFR�VmR�VXJHULGDV�SDUD�LQWHUDomR�
H�UHQRYDomR�GR�3DLQHO�6HPkQWLFR��2�$WODV�
0QHPRV\QH�FRQVWLWXL�TXDGUR�DVVRFLDWLYR�GH�
LPDJHQV��WDO�TXDO�R�3DLQHO�6HPkQWLFR��FRQWX�
GR�VXDV�IHLWXUDV�H�¿QDOLGDGHV�RV�GLVWLQJXHP��
2�SURSyVLWR�p�LQWHJUDU�DOJXPDV�TXHVW}HV�GR�
$WODV�±�FRPR�D�PRQWDJHP�H�D�VXD�ÀH[LELOLGD�
GH�±�DR�3DLQHO�6HPkQWLFR��7DLV�TXHVW}HV��DGL�
FLRQDULDP�FDUiWHU�GH�PXGDQoD�H�UHQRYDomR�DR�
3DLQHO��TXH�HVWDULD�PDLV�DEHUWR�D�DOWHUDo}HV�H�
DSULPRUDPHQWR�GXUDQWH�WRGD�D�IDVH�SURMHWXDO�

3$/$95$6�&+$9(��3DLQHO�6HPkQWLFR��
$WODV�0QHPRV\QH��GHVLJQ��KLVWyULD�GD�DUWH��
LPDJHP

Daniela Queiróz Campos

+LVWRULDQ���3URIHVVRU��
5HVHDUFKHU

8QLYHUVLGDGH�)HGHUDO�GH�
6DQWD�&DWDULQD
&HQWUR�GH�&RPXQLFDomR�H�
([SUHVVmR
'HSDUWDPHQWR�GH�$UWHV

&DPSXV�7ULQGDGH��)ORULDQy�
SROLV��6&������������6DQWD�
&DWDULQD��%UD]LO

1. Introdução

$WXDOPHQWH�D�SHVTXLVD�YLVXDO�QR�FDPSR�GR�GHVLJQ�LQWHUFRUUH��SULQFLSDOPHQWH��DWUDYpV�GD�IHU�
UDPHQWD�PHWRGROyJLFD�3DLQHO�6HPkQWLFR��7DO�IHUUDPHQWD�p�FRSLRVDPHQWH�XWLOL]DGD�SRU�SUR¿V�
VLRQDLV�GH�GHVLJQ�GH�GLYHUVDV�KDELOLWDo}HV�H�DWXDo}HV��2�3DLQHO�6HPkQWLFR�DSUHVHQWD�VH�FRPR�
RUJDQL]DomR�LPDJpWLFD�H�WHP�FRPR�SULQFLSDLV�GHVtJQLRV�VHUYLU�FRPR�UHIHUrQFLD�YLVXDO�QD�SUiWL�
FD�SURMHWXDO�H�FRPXQLFDU�VLJQRV�YLVXDLV��$�SHVDU�GD�DPSOLWXGH�GH�VXD�XWLOL]DomR�QmR�VH�GHSDUD�
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GLYHUVDV�IDVHV�QR�SURFHVVR�GH�GHVHQYROYLPHQWR�GR�SURGXWR´��-$&48(6��6$1726������D��

$�SHVTXLVD�YLVXDO�H�D�FRQFHSomR�GR�SDLQHO�VHPkQWLFR�FRPXPHQWH�RFRUUH�QD�IDVH�LQLFLDO�GR�GH�
VHQYROYLPHQWR�GR�SURGXWR��(VVDV�FRQVWUXo}HV�LPDJpWLFDV�DX[LOLDP�D�HTXLSH�±�JHUDOPHQWH�PXO�
WLGLVFLSOLQDU�±�D�FRPSUHHQGHUHP�RV�FRQVXPLGRUHV��DV�UHODo}HV�FRP�RV�SURGXWRV��RV�PDWHULDLV�
HPSUHJDGRV�QR�IXWXUR�SURMHWR��³(OH�p�FRQVLGHUDGR�XP�HVVHQFLDO�H�HIHWLYR�HOHPHQWR�TXH�SRGH�
DMXGDU�R�GHVLJQHU�D�H[SORUDU�D�HPRomR�H�RV�VHQWLPHQWRV�SRU�GH�WUiV�GH�VHXV�SURGXWRV´��('�
:$5'��)$'=/,��6(7&+,������������

2�3DLQHO�6HPkQWLFR�FRQVWLWXL�PHLR�GH�FRPXQLFDomR�YLVXDO�H�PXOWLVVHQVRULDO��WH[WXUDV��PRYL�
PHQWR��VRP��TXH�DVVLVWHP�D�FRPXQLFDomR�H�D�LQVSLUDomR�GXUDQWH�R�SURFHVVR�SURMHWXDO�GR�GHVLJQ�
�0&'21$*+��'(1721����������&RQWXGR��XP�GRV�PDLV�UHIHUHQFLDGRV�DUWLJRV�DFHUFD�GD�
WHPiWLFD��GHIHQGH��Mi�HP�VXD�SULPHLUD�SiJLQD��TXH�DWXDOPHQWH�QmR�H[LVWH�XPD�PHWRGRORJLD�SDUD�
D�FULDomR�GR�3DLQHO�6HPkQWLFR��(':$5'��)$'=/,��6(7&+,���������*URVVR�PRGR��R�SDLQHO�
WUDWD�VH�PDLV�GH�XPD�HVSpFLH�GH�VDEHU�ID]HU��VDYRLU�IDLUH��GH�DOJXPDV�iUHDV�FULDWLYDV�±�FRPR�
GHVLJQ��PRGD�H�DUTXLWHWXUD�±�GR�TXH�GH�XPD�PHWRGRORJLD�FRP�H[WHQVD�EDVH�WHyULFD�

2V�SUR¿VVLRQDLV�GD�iUHD�XWLOL]DP�VH�GR�3DLQHO�SDUD�H[SUHVVDU�LPDJLQDo}HV��UHIHUHQFLDLV�LPDJp�
WLFRV��HOHPHQWRV�GR�S~EOLFR�DOYR��PDWHULDLV�TXH�FRQVWLWXtUDP�R�IXWXUR�SURGXWR��'H�WDO�IHLWD��FDGD�
XP�GHVWHV�3DLQpLV�WrP�SULQFLSDOPHQWH�GRLV�LQWHQWRV������VHUYLU�GH�HVSpFLH�GH�DXWRUUHIHUHQFLDO�LPD�
JpWLFR�GR�V��SUR¿VVLRQDO�V��TXH�R�FRQVWLWXLX�H�����WUDQVPLWLU�H�FRPSDUWLOKDU�YLVXDOPHQWH�R�SURMHWR�
SDUD�GHPDLV�SHVVRDV�±�FOLHQWHV�RX�PHPEURV�GD�HTXLSH�GH�WUDEDOKR��*860­2�����������

8P�GRV�DUWLJRV�PDLV�FLWDGRV�DFHUFD�GR�3DLQHO�6HPkQWLFR�$�FRPSDUDWLYH�6WXG\�RI�'HYHORSLQJ�
3K\VLFDO�DQG�'LJLWDO�0RRG�%RDUG��(':$5'��)$'=/,��6(7&+,���������SDUD�DOpP�GH�XP�
HVWXGR�FRPSDUDWLYR�HQWUH�R�3DLQHO�ItVLFR�H�R�GLJLWDO�UHODWD�H�GHVFUHYH�HVVH�VDYRLU�IDLUH�HP�HWD�
SDV��6HJXQGR�RV�DXWRUHV��R�3DLQHO�ItVLFR�LQLFLD�VH�FRP�����XPD�VHOHomR�GH�LPDJHQV�±�IHLWD�D�
SDUWLU�GH�UHYLVWDV��IRWRJUD¿DV�H�GHPDLV�VXSRUWHV�LPDJpWLFRV�ItVLFRV���3RVWHULRUPHQWH������HVWDV�
LPDJHQV�FROHWDGDV�VmR�DQDOLVDGDV�H�HQWUH�HODV�HOHLWDV�DV�GH�PDLRU�UHOHYkQFLD��1HVWH�HVWXGR�HV�
SHFL¿FR��XWLOL]RX�VH�FRPR�VXSRUWH�XPD�SODFD�HVSXPRVD�GH�WDPDQKR�$���RQGH�VH�DORFRX�XPD�
LPDJHP�SULQFLSDO�QD�SDUWH�FHQWUDO�GD�SODFD�±�FRQVLVWLQGR�QXPD�HVSpFLH�GH�IRFR�±�EDVHDQGR�VH�
QHVWD�LPDJHP�FHQWUDO������RXWUDV�IRUDP�DUUDQMDGDV��$�FRQVWUXomR�GHVWH�3DLQHO�IRL�VHJXLGD�SRU�
XP�����SHUtRGR�GH�UHÀH[mR��QR�TXDO�R�PHVPR�IRL�DQDOLVDGR�H�DGDSWDGR�±�QHVWH�PRPHQWR�GH�UH�
ÀH[mR�LPDJHQV�SRGHP�VHU�DJUHJDGDV��RX�HOLPLQDGDV��$WUDYpV�GD�DQiOLVH�H�GLVFXVVmR�GD�UHXQLmR�
LPDJpWLFD�FRQVWLWXLQWH��R�SDLQHO�SRGH�SDVVDU�SRU�XP�SURFHVVR�GH�UHHVWUXWXUDomR��VHQGR�WRGR�R�
SURFHVVR�UHSHWLGR��3RU�¿P��QHVWH�HVWXGR�GH�FDVR�IRUDP�IHLWRV�XP�WRWDO�GH�FLQFR�3DLQpLV��QXP�
SHUtRGR�GH�TXDWUR�VHPDQDV���$V�GLIHUHQoDV�HQWUH�R�~OWLPR�H�R�SULPHLUR�DJUXSDPHQWR�LPDJpWLFR�
DSRQWDP�SDUWLFXODUPHQWH�D�LPSRUWkQFLD�H�R�LPSDFWR�GR�SHUtRGR�GH�UHÀH[mR�QHVWH�ID]HU�

8P�VHJXQGR�H[HUFtFLR��GR�UHIHUHQWH�DUWLJR��FRQVWLWXLX�R�HODERUDU�GH�XP�3DLQHO�6HPkQWLFR�GLJLWDO�
±�FRP�R�DX[tOLR�GH�XP�VRIWZDUH��$V�FROHWDV�GH�LPDJHQV��QHVWH�HVWXGR�GH�FDVR��IRUDP�HIHWXDGDV�
HP�ELEOLRWHFDV�GLJLWDLV�H�SHVTXLVDGDV�D�SDUWLU�GH�XPD�SDODYUD�FKDYH��$SyV�D�VHOHomR�GH�LPDJHQV��
HVWDV�IRUDP�HGLWDGDV�DWUDYpV�GH�RXWURV�VRIWZDUHV��FRPR�R�3KRWRVKRS��3RU�¿P��R�GHVHQYROYLPHQ�
WR�GR�3DLQHO�6HPkQWLFR�GLJLWDO�IRL�FRQVLGHUDGR�PDLV�VLPSOHV�H�UiSLGR��)RUD�IHLWR�VRPHQWH�XPD�
YHUVmR�GR�3DLQHO�DQWHULRU�D�YHUVmR�¿QDO�HP�XP�SHUtRGR�GH�DSHQDV�XPD�VHPDQD��3DUD�RV�DXWRUHV��
R�PDLRU�SUREOHPD�HQFRQWUDGR�±�QHVVH�VHJXQGR�H[HUFtFLR�±�IRUD�LPHQVD�SRVVLELOLGDGH�LPDJpWLFD�
ORFDOL]DGDV�D�SDUWLU�GD�SDODYUD�FKDYH�VHOHFLRQDGD�QDV�SODWDIRUPDV�GLJLWDLV�SHVTXLVDGDV�

&RQFOXVLYDPHQWH��RV�DXWRUHV�DSUHVHQWDP�XPD�JUDQGH�WDEHOD�FRPSDUDWLYD�GHVWHV�GRLV�GLIHUHQWHV�
SURFHVVRV�±�3DLQHO�ItVLFR�H�GLJLWDO��2�3DLQHO�6HPkQWLFR�GLJLWDO�IRL�SUHIHULGR�HP�YLUWXGH�GD�DP�
SOD�HVFROKD�LPDJpWLFD�H�GD�ÀH[LELOLGDGH�GH�WUDEDOKR�TXH�SURSRUFLRQD�DR�SUR¿VVLRQDO�GH�GHVLJQ��
(VWH�DFDUUHWD�D�GLVSRQLELOLGDGH�GH�XP�PDLRU�YROXPH�GH�LPDJHQV�PHGLDQWH�XPD�SHVTXLVD�TXH�
UHTXHU�PHQRV�HVIRUoR��FXVWR�H�WHPSR��$�PDQLSXODomR�GH�UHFXUVRV�PDLV�VLPSOHV�H�H¿FD]�p�VR�
PDGD�D�XP�SURFHVVR�LQWHUDWLYR�FRP�PHQRU�SHUtRGR�GH�DQiOLVH�H�FXVWR�PDLV�EDL[R�

FRP�WDO�LQVLJQH�QD�SURGXomR�WHyULFD��$�ELEOLRJUD¿D�DFHUFD�GD�WHPiWLFD�H[S}H�VH�DLQGD�EDVWDQWH�
VLQWpWLFD�H�WtPLGD��7DO�GDGR�p�YLVXDOL]DGR�SDUD�DOpP�GDV�IURQWHLUDV�QDFLRQDLV�H�GR�FDPSR�GR�
GHVLJQ��$V�UHIHUrQFLDV�WHyULFDV�DFHUFD�GR�3DLQHO�6HPkQWLFR�VmR�EDVWDQWH�WtPLGDV�VH�DV�FRPSD�
UDUPRV�FRP�VXD�ODUJD�XWLOL]DomR�GD�IHUUDPHQWD�PHWRGROyJLFD�

4XDGURV�DVVRFLDWLYRV�GH�LPDJHQV�VmR�XWLOL]DGRV�SRU�GLIHUHQWHV�iUHDV�GH�FRQKHFLPHQWR��FRPR�SRU�
H[HPSOR�HP�SHVTXLVDV�GH�FXQKR�SROLFLDO�H�LQYHVWLJDWLYR��8P�KLVWRULDGRU�GD�DUWH��$E\�:DUEXUJ�
�������������GHVHQYROYHX�XP�TXDGUR�GH�DVVRFLDo}HV�GH�LPDJHQV�±�R�$WODV�0QHPRV\QH�±�TXH�
EDVWDQWH�VH�DVVHPHOKD�DR�3DLQHO�6HPkQWLFR��$R�FRQWUiULR�GHVWH��R�$WODV�0QHPRV\QH�DSUHVHQWD�
YDVWD�H�SHUWLQHQWH�GLVFXVVmR�WHyULFD�QD�DWXDOLGDGH��2�TXH�VH�SURS}HP��HP�FDUiWHU�HQVDtVWLFR��p�XP�
GLiORJR�HQWUH�R�3DLQHO�6HPkQWLFR�H�R�$WODV�0QHPRV\QH��3UHWHQGH�VH�GLVFXWLU�H�FRQFLOLDU�TXHVW}HV�
GD�KLVWyULD�GD�DUWH�FRP�D�SHVTXLVD�YLVXDO�HP�GHVLJQ��'H�WDO�IHLWD��R�REMHWLYR�GHVWD�SHVTXLVD�p�SUR�
SRU�XPD�WHRULD�H�XPD�PHWRGRORJLD�GD�SHVTXLVD�YLVXDO�GD�KLVWyULD�GD�DUWH�SDUD�R�GHVLJQ�

 
2. Estado da Arte

2�GHVLJQ�p�D�DWLYLGDGH�SURMHWXDO��/2%$&+���������0DV��VHJXQGR�R�KLVWRULDGRU�GD�DUWH�H�GR�GH�
VLJQ�6WpSKDQH�/DXUHQW��R�GHVLJQ�p�D�DOLDQoD�GR�SURMHWR�FRP�VXD�H[SUHVVmR��/$85(17���������
$¿P�GH�UHDOL]DUHP�HVWH�SURMHWR�H�VXD�UHVSHFWLYD�H[SUHVVmR��SUR¿VVLRQDLV�GH�GHVLJQ�HODERUDP�Pp�
WRGRV�TXH�DX[LOLHP�VHXV�SURFHVVRV�FULDWLYRV�±�SDUD�WDO��PXLWRV�GHVHQYROYHP�XPD�SHVTXLVD�YLVXDO�

$�SHVTXLVD�YLVXDO�HP�GHVLJQ�VH�Gi��JURVVR�PRGR��DWUDYpV�GH�XPD�IHUUDPHQWD�PHWRGROyJLFD�
EDVWDQWH�FRQKHFLGD�H�GLIXQGLGD�SRU�SUR¿VVLRQDLV��SURIHVVRUHV�H�HVWXGDQWHV�GD�iUHD��R�3DLQHO�
6HPkQWLFR��(VVD�IHUUDPHQWD�PHWRGROyJLFD�SDUD�D�SHVTXLVD�YLVXDO�REMHWLYD�VHUYLU�FRPR�IRQWH�
GH�LQIRUPDomR�H�GH�FULDWLYLGDGH�QD�DWLYLGDGH�SURMHWXDO�GR�GHVLJQ��(':$5'6��)$'=/,��6(�
7&+,���������2�3DLQHO�6HPkQWLFR�DX[LOLD�R�GHVLJQHU�D�DERUGDU��FROHFLRQDU�H�RUJDQL]DU�DV�LPD�
JHQV��HPRo}HV�H�VHQWLPHQWRV�SRU�GH�WUiV�GRV�REMHWRV�SRU�HOH�SURMHWDGRV�

1R�%UDVLO��R�XVR�GR�3DLQHO�6HPkQWLFR�DSUHVHQWD�VH�FRQVROLGDGR�QRV�JUDQGHV�H�SHTXHQRV�HVFUL�
WyULRV�GH�GHVLJQ��EHP�FRPR�QRV�FHQWURV�GH�HVWXGRV�H�SHVTXLVD�±�FRPR�XQLYHUVLGDGHV��IDFXO�
GDGHV�H�LQVWLWXWRV�GH�IRUPDomR�SUR¿VVLRQDO��9LVXDOL]D�VH�R�HPSUHJR�GHVVD�PHVPD�IHUUDPHQWD�
PHWRGROyJLFD�HP�GLYHUVRV�RXWURV�SDtVHV��1D�)UDQoD��IHUUDPHQWD�VLPLODU�QRPHLD�VH�SODQFKH�GH�
WHQGDQFH��SUDQFKDV�GH�WHQGrQFLDV��H�p�LJXDOPHQWH�FRQVROLGDGD�WDQWR�QR�FDPSR�SUR¿VVLRQDO�±�
HPSUHVDV��TXDQWR�QR�GH�HQVLQR�±�XQLYHUVLGDGHV�H�JUDQGHV�pFROHV��(P�SDtVHV�GH�OtQJXD�LQJOHVD�H�
QD�$OHPDQKD�D�PHVPD�IHUUDPHQWD�PHWRGROyJLFD�GHQRPLQD�VH��PRRGERDUG��SODFDV�GH�KXPRV���
$�SHVDU�GH�HVWDUPRV�DERUGDQGR�WUrV�QRPHQFODWXUDV�EDVWDQWH�GLYHUVDV��WUDWD�VH�GR�PHVPR�DSDUD�
WR�GH�SHVTXLVD�WmR�FDUR�D�DWLYLGDGH�SURMHWXDO�

6HJXQGR�*XVPmR��������R�SDLQHO�VHPkQWLFR�WHP�SRU�REMHWLYR�D�RUJDQL]DomR�GDV�LPDJHQV�FR�
OHWDGDV�TXH�WRUQDU�VH�mR�UHIHUrQFLDV�QD�SUDWLFD�SURMHWXDO��2�SDLQHO�WUDGX]LULD�HQWmR�D�OLQJXDJHP�
YHUEDO�HP�VLJQRV�YLVXDLV��2�SURIHVVRU�&DUORV�*XVPmR�HVFUHYH�TXH��VRE�R�SRQWR�GH�YLVWD�SUiWL�
FR��R�ID]HU�SHVTXLVD�YLVXDO�HP�GHVLJQ�DWUHOD�R�UHXQLU�GDV�FKDPDGDV�LPDJHQV�UHIHUHQFLDLV�SDUD�
HP�VHJXLGD�RUJDQL]i�ODV�HP�SDLQpLV�UHODWLYRV�DR�SURMHWR�±�SDLQpLV�TXH�YLD�GH�UHJUD�GLYLGHP�VH�
HP�WUrV������SHVVRDV������DPELHQWHV�H�����REMHWRV��(VWD�RUJDQL]DomR�LPDJpWLFD�DWXD�FRPR�UHIH�
UrQFLD�DRV�SUR¿VVLRQDLV�HQYROYLGRV�QR�SURMHWR�TXH�SRGHP�EXVFDU�QRV�SDLQpLV�HOHPHQWRV�FRPR�
FRUHV��IRUPDV��WH[WXUD��WLSRJUD¿D��EHP�FRPR�FRQFHLWRV�PDLV�VXEMHWLYRV�

3DUD�DOpP�GRV�GHVLJQHUV��HVVH�WLSR�GH�GRFXPHQWR�YLVXDO�p�EDVWDQWH�FRQKHFLGR�H�XWLOL]DGR�QD�IDVH�GH�
FRQFHSomR�SURMHWXDO�SRU�GLIHUHQWHV�SUR¿VVLRQDLV�TXH�DWXDP�HP�iUHDV�GD�FULDWLYLGDGH�±�FRPR�HVWL�
OLVWDV��FULDGRUHV�GH�WHQGrQFLDV�H�GHFRUDGRUHV��0$1=($8���������-DFTXHV�H�6DQWRV������E��DLQGD�
UHD¿UPDP�D�DSOLFDomR�GR�SDLQHO��DQDOLVDGRV�SRU�HODV�FRPR�XPD�PHWiIRUD�JUi¿FD��HP�GLYHUVRV�FRQ�
WH[WRV��FRPR�DPELHQWHV�GH�HQVLQR�H�FRWLGLDQRV�GH�JUDQGHV�H�SHTXHQDV�HPSUHVDV��³>���@�2�WUDEDOKR�GH�
FRQFHSomR�GH�LPDJHQV�TXH�WUDGX]�R�FRQFHLWR�GR�SURMHWR�D�VHU�GHVHQYROYLGR�H�REMHWLYD�DX[LOLDU�HP�
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(GZDUG��)DG]OL�H�6HWFKL�DLQGD�SRQWXDP�DV�VXEMHWLYLGDGHV�FRPR�SUHMXGLFLDLV�DR�SURFHVVR��FR�
ORFDP�DV�GLIHUHQoDV�HGXFDFLRQDLV�H�FXOWXUDLV�GR�VXMHLWR�FRPR�XP�SRQWR�QHJDWLYR�GD�WpFQLFD��
3DUD�RV�DXWRUHV��D�REMHWLYLGDGH�GR�SURFHVVR�R�WRUQDULD�PDLV�H¿FLHQWH��XPD�YH]�TXH�PLQLPL]DULD�
D�³PDUJHP�GH�HUURV´�QD�VHOHomR�LPDJpWLFD��(VWD�REMHWLYLGDGH�DX[LOLDULD�R�GHVHQYROYLPHQWR�GH�
3DLQpLV�6HPkQWLFR�TXH�FRQWLYHVVHP�³LPDJHQV�JOREDLV´��&RQWXGR��YDOH�TXHVWLRQDU�R�TXH�VHULDP�
HVVDV�³LPDJHQV�JOREDLV´��XPD�YH]�TXH�DV�WHRULDV�LPDJpWLFDV�DWXDOPHQWH�GHIHQGHP�D�LPDJHP�
HP�UHODomR�FRP�DTXHOH�TXH�D�ROKD��',',�+8%(50$1���������SDUD�*HRUJHV�'LGL�+XEHUPDQ�
³ROKDU�QmR�p�XPD�FRPSHWrQFLD��p�XPD�H[SHULrQFLD´��',',�+8%(50$1��������S�����H[SHULrQ�
FLD�VREUH�D�TXDO�WDQWR�HVFUHYHUD�XP�GRV�PDLV�UHVSHLWDGRV�WHyULFRV�GD�LPDJHP��:DOWHU�%HQMDPLQ�
�%(1-$0,1������������

$�SULPD]LD�GD�UD]mR�VREUH�R�VHQVtYHO�H�GR�XQLYHUVDO�VREUH�R�VLQJXODU�YHP�VHQGR�¿ORVR¿FD�
PHQWH�TXHVWLRQDGD�D�VpFXORV��³$�HPRomR�RS}H�VH��SRU�XP�ODGR��D�UD]mR�>���@´�GH�3ODWmR�j�.DQW�
�',',�+8%(50$1��������S������8PD�WUDGLomR�¿ORVy¿FD�GHVGH�3ODWmR�H�$ULVWyWHOHV�H�VHJXLGD�
SRU�'HVFDUWHV��.DQW��+HJHO�GHIHQGHUDP�XPD�XQLYHUVDOLGDGH�GRV�MXt]RV��.DQW�HVFUHYHUD�VREUH�
D�³XQLYHUVDOLGDGH´�GR�FRQKHFLPHQWR�KXPDQR�H�D�QHFHVVLGDGH�GRV�³SULQFtSLRV�GD�UD]mR´�QD�
(VWpWLFD�HP�VXD�&UtWLFD�GD�5D]mR�3XUD��.$17���������*HRUJHV�'LGL�+XEHUPDQ�VXEOLQKD�TXH�
¿ORVR¿FDPHQWH�D�HPRomR�IRUD�PDOYLVWD�H�TXH�SDUD�.DQW�D�HPRomR�HUD�IDOKD�GD�UD]mR��&RQWXGR��
D�SDUWLU�GH�)ULHGULFK�1LHW]VFKH�D�SULPD]LD�GD�UD]mR�SDVVD�D�VHU�TXHVWLRQDGD�¿ORVR¿FDPHQWH��

5HWLUDU�D�VXEMHWLYLGDGH�KXPDQD�GR�SURFHVVR�GH�IHLWXUD�GR�3DLQHO�6HPkQWLFR�p�LU�GH�HQFRQWUR�D�
XP�SHQVDPHQWR�TXH�YrP�VH�GHVHQYROYHQGR�GHVGH�1LHW]VFKH��$�³XQLYHUVDOLGDGH´��HVWD�³LPD�
JHP�JOREDO´�QR�3DLQHO�6HPkQWLFR�YDL�GH�HQFRQWUR�FRP�D�FULDWLYLGDGH�H�D�LQRYDomR��WmR�FDURV�
D�DWLYLGDGH�GR�GHVLJQHU��(P�SURMHWRV�TXH�EXVFDP�D�LQRYDomR�p�QRWDYHOPHQWH�LQWHUHVVDQWH�D�
XWLOL]DomR�GH�UHIHUrQFLDV�SRXFR�FRQYHQFLRQDLV��3DUD�SHVTXLVDGRU�LQJOrV�5D\PRQG��������LGHLDV�
LQRYDGRUDV�VXUJHP�DV�PDUJHQV��SRU�LVVR�GHIHQGH�R�XVR�GDV�SRU�HOHV�FKDPDGDV�DQRPDOLDV��¬�
PDUJHP�ID]�D�LQWHUIDFH�HQWUH�R�TXH�p�LQWHUQR�H�H[WHUQR�j�FXOWXUD��$V�PDUJHQV�ID]HP�DV�IURQ�
WHLUDV��DJRUD�SRURVDV��HQWUH�XP�FDPSR�GH�FRQKHFLPHQWR�H�RXWUR��HQWUH�D�KLVWyULD�GD�DUWH�H�R�
GHVLJQ��$�LQWHUGLVFLSOLQDULGDGH�H�R�IUXWtIHUR�GLiORJR�HQWUH�R�GHVLJQ�H�RXWURV�FDPSRV�GR�FRQKH�
FLPHQWR�WHQGHP�D�UHQRYD�OR�WHyULFD�H�PHWRGRORJLFDPHQWH��/HPEUHPRV�TXH�D�PDUJHP�p�SDUWH�
GH�GHQWUR��PDV�FRQHFWD�VH�FRPR�GH�IRUD��1RYLGDGHV�WUDQVIRUPDP�VH�HP�LQRYDomR

 
3. Metodologia

$�PHWRGRORJLD�SURSRVWD�WHP�VHXV�DOLFHUFHV�WHyULFRV�QRV�HVWXGRV�GH�$E\�:DUEXUJ��(P�HVSHFLDO��
QD�IRUPD�FRPR�TXH�HVWH�LQWHOHFWXDO�RSHUDYD�H�RUJDQL]DYD�VXDV�SHVTXLVDV�LPDJpWLFDV��*URVVR�
PRGR��DWUDYpV�GH�LQWHQVD�H�FRSLRVD�SHVTXLVD�HOH�VHOHFLRQDYD�LPDJHQV�H�DV�RUJDQL]DYD�HP�FDWH�
JRULDV�WHPiWLFDV�HOHQFDGDV��2�PHFDQLVPR�RUJDQL]DGRU�GH�LPDJHQV�VH�WUDQVIRUPRX�SDUD�DOpP�GH�
XPD�VtQWHVH��QXPD�IRUPD�GH�RSHUDU��7DLV�JUXSRV�GH�LPDJHQV�RUJDQL]DGRV�HP�SUDQFKDV�QHJUDV�
IRUPDYDP�VHX�$OWDV�0QHPRV\QH��4XH�GH�FHUWD�IHLWD��SRGH�VHU�UHVXPLGR�FRPR�XPD�IRUPD�GH�
SHQVDU�SRU�LPDJHQV�

$E\�:DUEXUJ�IRL�XP�KLVWRULDGRU�GD�DUWH�H�GD�FXOWXUD�DOHPmR�TXH�SURGX]LX�VXDV�REUDV�HQWUH�R�
¿QDO�GR�VpFXOR�;,;�H�LQtFLR�GR�VpFXOR�;;��',',�+8%(50$1���������&RQWXGR��DV�REUDV�GH�
$E\�:DUEXUJ�DOFDQoDP�FRQVLGHUiYHO�QRWRULHGDGH�VRPHQWH�D�SDUWLU�GD�VHJXQGD�PHWDGH�GR�Vp�
FXOR�;;�H�SULQFLSDOPHQWH�QR�LQtFLR�GR�VpFXOR�;;,��1D�GpFDGD�GH������RV�WH[WRV�GH�:DUEXUJ�
FRPHoDUDP�D�VHUHP�OLGRV�H�HGLWDGRV�QD�,WiOLD��1D�,QJUDWHUUD��QR�¿QDO�GR�PHVPR�VpFXOR�;;��R�
DXWRU�FRPHoDULD�D�VHU�UHYLVLWDGR�SHOR�LQVWLWXWR�TXH�IXQGDUD�±�R�,QVWLWXWR�:DUEXUJ��1D�GpFDGD�
GH�������R�KLVWRULDGRU�GD�DUWH�(UQVW�*RPEULFK�ODQoD�$E\�:DUEXUJ��$Q�,QWHOOHFWXDO�%LRJUDSKLH�
��������(QWUHWDQWR��p�QR�VpFXOR�;;,�TXH�DV�REUDV�H�R�QRPH�GH�:DUEXUJ�VmR�HIHWLYDPHQWH�UHYL�
VLWDGRV��D�WHRULD�H�D�KLVWyULD�GD�DUWH�IUDQFHVD�GR�VpFXOR�;;,�TXH�FRQVROLGD�PDLV�H[SUHVVLYDPHQ�
WH�WDO�YDORUL]DomR���$�WUDGLomR�IUDQFHVD�ZDUEXUJXLQLDQD�LQLFLD�VH��VREUHWXGR�D�SDUWLU�GR�¿OyVRIR�
KLVWRULDGRU�GD�DUWH�*HRUJHV�'LGL�+XEHUPDQ�

 

4XDGUR�LOXVWUDWLYR�VREUH�R�SURFHVVR�GH�IHLWXUD�GR�3DLQHO�6HPkQWLFR��)RQWH��0F�'RQDJK�'���
'HQWRQ��+��6(7&+,��5����ĐŽŵƉĂƌĂƟǀĞ�ƐƚƵĚǇ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ƉŚǇƐŝĐĂů�ĂŶĚ�ĚŝŐŝƚĂů�ŵŽŽĚ�ďŽĂƌĚƐ��
$SUHVHQWDGR�QR���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QQRYDWLYH�3URGXFWLRQ�0DFKLQHV�DQG�6\VWH�
PV��,
35206¶�����&DUGLII��8.�������

2�HVWXGR�SURS{V�XP�GLDJUDPD��SRVWHULRUPHQWH�GLIXQGLGR�H�XWLOL]DGR�SRU�JUDQGH�SDUWH�GRV�WH[�
WRV�TXH�DERUGDP�R�3DLQHO�6HPkQWLFR��6HJXQGR�R�GLDJUDPD��R�SURFHVVR�p�IXQGDPHQWDGR�HP�XP�
����FRQFHLWR�TXH�GHYH�DEUDQJHU�R�SURMHWR�HP�GHVHQYROYLPHQWR�±�R�TXDO�GHYH�FRPSUHHQGHU�R�
SUREOHPD�SURMHWXDO��$SRLDGR�QR�FRQFHLWR�LQLFLD�VH�XP�SURFHVVR�FtFOLFR�GH�����FROHWD�GH�LPD�
JHQV������VHOHomR�GDV�LPDJHQV�±�DV�PDLV�LPSRUWDQWHV�H�LOXVWUDWLYDV�SDUD�R�SURMHWR������DUUDQMR�GH�
LPDJHQV�±�FRQVWLWXLQGR�SDUWH�GHOHV�DV�HGLo}HV�H�DJUXSDPHQWRV�LPDJpWLFR������SHUtRGR�GH�UHÀH�
[mR��QR�TXDO�D�HTXLSH�LUi�GHFLGLU�VH�R�SDLQHO�HVWi�RX�QmR�GH�DFRUGR�FRP�DV�H[SHFWDWLYDV�SURMH�
WDLV��(VWDQGR��R�3DLQHO�SRGH�VHU�¿QGDGR��FDVR�R�FRQWUiULR��WRGR�R�SURFHVVR�GHYH�VHU�UHSHWLGR�D�
WH�VH�FKHJDU�HP�XP�3DLQHO�¿QDO�TXH�FRQYHQoD�RV�PHPEURV�GD�HTXLSH�

%HP��R�SURSyVLWR�GR�SUHVHQWH�DUWLJR�QmR�p�GH¿QLU�VH�R�3DLQHO�6HPkQWLFR�GLJLWDO�p�RX�QmR�PDLV�
H¿FD]�RX�QmR�GR�TXH�R�3DLQHO�ItVLFR��2�LQWHUHVVDQWH�DTXL�p�SUREOHPDWL]DU�FRPR�VH�SHQVD��HODER�
UD�H�GLVFRUUH�D�DQiOLVH�GD�IHLWXUD�GR�3DLQHO�6HPkQWLFR�QR�DUWLJR�PDLV�UHIHUHQFLDGR�SHOD�WHPiWL�
FD��WHQGR�VLGR�HVWH�SXEOLFDGR�QR�DQR�GH������SRU�(GZDUG��)DG]OL�H�6HWFKL��

2�PDLV�UHOHYDQWH�QHVVD�DWLYLGDGH�FRPSDUDWLYD�p�GH�FRPR�R�3DLQHO�6HPkQWLFR�p�SHQVDGR�FRPR�
XP�DSRUWH�SDUD�R�ID]HU�SURMHWXDO��1R�WH[WR�GH�(GZDUG��)DG]OL�H�6HWFKL�R�SHUtRGR�GH�UHÀH[mR�
LPDJpWLFD�p�FRPSOHWDPHQWH�GHVYDORUL]DGR��VHQGR�LQFOXVLYH�FRORFDGR�XP�IDWRU�GH�FRQWUD�QR�
TXDGUR�FRPSDUDWLYR��/HPEUR�DTXL�TXH�R�ID]HU�GHVLJQ�WDPEpP�VH�FRQVWLWXL�HP�XP�ID]HU�LPD�
JHQV�±�VHQGR�GH�H[WUHPD�LPSRUWkQFLD�SDUD�HVVH�SUR¿VVLRQDO�SHQVDU�H�TXHVWLRQDU�WDQWR�DV�LPD�
JHQV�SURGX]LGDV��TXDQWR�DV�VXDV�LPDJHQV�UHIHUHQFLDLV��2�TXH�VH�SURS}HP�FRP�D�IHUUDPHQWD�
PHWRGROyJLFD�$WODV�p�MXVWDPHQWH�TXH�D�UHÀH[mR�LPDJpWLFD�IDoD�SDUWH�GHVVH�ID]HU�LPDJHP�H�TXH�
R�HODERUDU�GDV�3UDQFKDV�FRQVWLWXLQWHV�GR�$WODV�IDoD�SDUWH�LQWHJUDQWH�GH�WRGR�R�SURFHVVR�SURMH�
WXDO�GH�GHVLJQ�GR�SURGXWR�HP�TXHVWmR�

2XWUD�GLVFXVVmR�UHFRUUHQWHPHQWH�HQFRQWUDGD�QRV�WH[WRV�DFHUFD�GD�WHPiWLFD�p�D�SUREOHPiWLFD�
GDV�H[SHULrQFLDV�SHVVRDLV�QHVVH�SURFHVVR�GH�IHLWXUD�GRV�3DLQpLV��$�IRUPDomR�VRFLRFXOWXUDO�GH�
FDGD�PHPEUR�GH�XPD�HTXLSH�SRGH�FDXVDU�XPD�FKDPDGD�H[WUHPD�DEVWUDomR��R�TXH�SDUD�RV�DXWR�
UHV�DIHWDULD�D�H¿FiFLD�GD�SODFD��/RJR�³XPD�SODFD�GH�PRGR�DXWRPDWL]DGR�SRGH�VHU�XPD�VROXomR�
VHP�IDWRUHV�KXPDQRV�TXH�DIHWDVVHP�D�FRPSRVLomR�GDV�SODFDV´��(':$5'��)$'=/,��6(7&+,��
������S�����$XWRPDWL]DU�XPD�PRQWDJHP�GH�LPDJHQV��UHOHJDU�D�DWLYLGDGH�GH�XP�SHQVDU�LPDJpWL�
FR�D�XPD�PiTXLQD��D�XP�VRIWZDUH��p�DEHUWDPHQWH�FRJLWDGR�QR�UHIHULGR�HVWXGR��7RGDYLD��R�GH�
VLJQHU�p�XP�WDPEpP�SUR¿VVLRQDO�GD�LPDJHP��HOH�ID]�LPDJHQV��TXH�WHP�XP�YDORU�H�XP�REMHWLYR�
GH�XVR��2�YDORU�GH�XVR�QmR�GHVFDUDFWHUL]D�R�ID]HU�LPDJHP��QHP�DV�WRUQD�PHQRV�LPSRUWDQWHV�
TXH�DV�FKDPDGDV�LPDJHQV�DUWtVWLFDV��/HPEUDPRV�DTXL�TXH�SDUD�6WpSKDQH�/DXUHQW��R�GHVLJQ�p�D�
DOLDQoD�GR�SURMHWR�FRP�VXD�H[SUHVVmR��/$85(17��������H�TXH�WDPEpP�SDUD�/REDFK�D�SULQFL�
SDO�IXQomR�GR�GHVLJQ�p�D�HVIRUoR�SDUD�TXH�D�³IXQomR�HVWpWLFD�GRV�SURGXWRV��DWHQGDP�DV�SULQFL�
SDLV�FRQGLo}HV�GH�SHUFHSomR�GR�KRPHP´��/2%$&+��������S�����

FIGURA 1
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$WODV�0QHPRV\QH��:DUEXUJ�SUHWHQGLD�D�FRQVWUXomR�GH�XP�PRGHOR�PQHP{QLFR��%HQMDPLQ�%X�
FKORK���������DVVLQDOD�TXH�SDUD�:DUEXUJ�R�UDVWUHDPHQWR�GH�LQ~PHUDV�FDPDGDV�GH�WUDQVPLVVmR�
FXOWXUDO�SRGHULD��GH�FHUWD�IRUPD��DSRQWDU�XPD�PHPyULD�VRFLDO�FROHWLYD�

³2�$WODV�p�XPD�IRUPD�YLVXDO�GR�VDEHU�>���@´��',',�+8%(50$1���������*HRUJHV�'LGL�+XEHU�
PDQ�GHIHQGH�TXH�D�LPDJLQDomR�p�R�SULQFtSLR��R�PRWRU�GR�$WODV��6HJXQGR�R�PHVPR��D�SDODYUD�
LPDJLQDomR�p�WmR�SHULJRVD�FRPR�D�SDODYUD�LPDJHP��0DV��VmR�GXDV�SDODYUDV�LQGLVVRFLiYHLV�D�
GXDV�RXWUDV�SDODYUDV�WmR�FDUDV�D�DWLYLGDGH�GR�GHVLJQ��FULDomR�H�LQRYDomR�

(P�SRXFDV�SDODYUDV��R�$WODV�0QHPRV\QH�IRUD�D�JUDQGH�REUD�ZDUEXUJXLQLDQD��2�$WODV�UH~QH�
LPDJHWLFDPHQWH�R�SHQVDU�GDTXHOH�R�JUDQGH�LQWHOHFWXDO�GDV�LPDJHQV��$V�SUDQFKDV�HUDP�D�RUJD�
QL]DomR�YLVXDO�GR�SHQVDPHQWR�ZDUEXUJXLQLDQR��&RPR�HODV�YLVXDOL]D�VH�TXH�SDUD�:DUEXUJ�DQD�
OLVDU�LPDJHQV�VH�Gi�D�SDUWLU�GH�DVVRFLDo}HV��e�FRPR�VH�XPD�LPDJHP�SUHFLVDVVH�HVWDU�HP�FRQWD�
WR�FRP�RXWUD�SDUD�GL]HU�QRV�DOJR��*HRUJHV�'LGL�+XEHUPDQ�LQVLVWH�³R�LPSRUWDQWH�p�FRORFDU�DV�
LPDJHQV�HP�UHODomR��SRLV�HODV�QmR�IDODP�GH�IRUPD�LVRODGD´��',',�+8%(50$1��������S�����

2�$WODV�0QHPRV\QH�JDQKDUD�VXDV�SUDQFKDV�QD�%LEOLRWHFD�GH�:DUEXUJ��¬�pSRFD�GH�VXD�PRUWH�
PDLV�QRYHFHQWDV�LPDJHQV�FRPSXQKDP�FHUFD�GH����SUDQFKDV��PDV�HODV�QmR�HVWDYDP�FRODGDV�VRE�
R�WHFLGR�QHJUR��$V�LPDJHQV�HUDP�SUHVDV��MDPDLV�FRODGDV��$�LGHLD�HUD�R�SUySULR�PRYLPHQWR��D�
LGHLD�HUD�TXH�FDGD�XPD�GDTXHODV�LPDJHQV�SXGHVVH�HQWUDU�H�VDLU�GDV�SUDQFKDV�H�GR�SUySULR�$WODV�
D�TXDOTXHU�PRPHQWR��2�$WODV�FRQVWLWXtD�DSDUDWR�SDUD�SHQVDU�DV�LPDJHQV�DWUDYpV�GDV�SUySULDV�
LPDJHQV��GH�VXDV�DVVRFLDo}HV��(OH�QmR�HUD�R�¿P�GH�XP�SURMHWR�LQWHOHFWXDO��PDV�R�LQtFLR�H�R�
PHLR��7DOYH]�HVVD�VHMD�D�JUDQGH�GLIHUHQoD�SDUD�FRP�RV�GHPDLV�TXDGURV�DVVRFLDWLYRV�GH�LPDJHQV�
VREUH�RV�TXDLV�HVFUHYHPRV�QHVWH�DUWLJR��0DV�WDOYH]�WDPEpP�HVVH�VHMD�VHX�JUDQGH�WULXQIR��3RU�
¿P��R�$WODV�0QHPRV\QH�WDPEpP�IRUD�³DFDEDGR´��$�ELEOLRWHFD�SUHFLVRX�VHU�WUDQVODGDGD�SDUD�
D�FLGDGH�GH�/RQGUHV��QHVVD�PXGDQoD�DV�SUDQFKDV�GR�$WODV�VH�SHUGHUDP��5HVWDUDP�IRWRJUD¿DV�
GH����SUDQFKDV�FRP�DV�FRPELQDo}HV�PRQWDGDV�SRU�$E\�:DUEXUJ�DQWHV�GH�VXD�PRUWH��(VWDV����
SUDQFKDV�HVWmR�DWXDOPHQWH�SXEOLFDGDV�HP�XP�OLYUR�$WODV�0QHPRV\QH��������DLQGD�QmR�WHQGR�
SXEOLFDomR�HP�SRUWXJXrV��6H�SRU�XP�ODGR��D�HGLomR�WLURX�R�PRYLPHQWR�GDTXHODV�LPDJHQV�¿[DQ�
GR�DV�HP�IRWRJUD¿D�H�SXEOLFDQGR�DV�HP�OLYUR��SRU�RXWUR�R�VDEHU�LPDJHP�PRYLPHQWR��R�VDEHU�
PRQWDJHP�ZDUEXUJXLQLQR��GLIXQGH�VH�H�FLUFXOD�HP�PLOKDUHV�GH�ELEOLRWHFDV�SRU�WRGR�R�PXQGR�

 
4. Resultados

³8P�DWODV�QmR�SRVVXL��TXDVH�QXQFD��XPD�IRUPD�TXH�VH�SRVVD�GL]HU�GH¿QLWLYD´��',',�+8�
%(50$1��������S�������6H�3DLQHO�6HPkQWLFR�SURS}HP�XPD�FRODJHP�GH�LPDJHQV��2�$WODV�
0QHPRV\QH�FRQ¿JXUD�VH�SHOR�FDUiWHU�VHPSUH�LQVWiYHO�H�UHQRYDGRU�GH�VXDV�PRQWDJHQV��3UR�
YDYHOPHQWH�R�FDUiWHU�LQVWiYHO�GHVVD�SURSRVWD�PRQWDJHP�GHVFRQIRUWH�PXLWRV�GHVLJQHUV��([LVWH�
XPD�GLIHUHQoD�HVVHQFLDO�HQWUH�HVWHV�GRLV�ID]HUHV��R�¿P��2�3DLQHO�6HPkQWLFR��VHMD�QR�GHVLJQ��QD�
DUTXLWHWXUD��QD�PRGD��REMHWLYD�D�¿QLWXGH��$�SHVDU�GD�EDVH�HSLVWHPROyJLFD�H�WHyULFD�GHVVH�WH[WR�
HPEDVDU�VH�QD�KLVWyULD�GD�DUWH�H�QD�¿ORVR¿D��SUHWHQGH�VH�WRUQDU�HVVD�EDVH�GH�FRQKHFLPHQWR�
ZDUEXUJXLQLDQD�SRVVtYHO�SDUD�D�SUiWLFD�SURMHWXDO�GR�GHVLJQ��2�TXH�VH�DSUHVHQWD�p�XPD�LGHLD�
QRYD�±�p�DTXL�TXH�UHVLGH�VHX�SRWHQFLDO�GH�LQRYDomR��2�TXH�VH�GHVLJQD�p�TXH�HVWH�HVFRSR�WHyULFR�
DX[LOLH�H�WUDJD�PHOKRULDV�H�LQRYDomR�SDUD�D�SHVTXLVD�YLVXDO�HP�GHVLJQ�

2�GHVLJQ�FRQ¿JXUD�VH�FRP�FDPSR�SURMHWXDO�GH�LPDJHQV�±�VHMDP�HODV�EL�RX�WULGLPHQVLRQDLV�
TXH�WHP�SRU�¿P�XPD�XWLOLGDGH�VRFLDO��VHMD�HOD�TXDO�IRU��&RQWXGR��D�DWLYLGDGH�HVWpWLFD�p�WDPEpP�
LQGLVVRFLiYHO�GHVVH�ID]HU�GHVLJQ��$�IXQFLRQDOLGDGH��D�FULDomR�H�D�LQRYDomR�VmR�D�WUtDGH�PRWRUD�
GR�FDPSR�GH�FRQKHFLPHQWR��$�SHVTXLVD�YLVXDO�QR�GHVLJQ�R�DX[LOLD�HP�GXDV�GHVWDV�TXHVW}HV�±�
����FULDomR�H�����LQRYDomR��$�WtPLGD�SURGXomR�WHyULFD�DFHUFD�GR�3DLQHO�VHPkQWLFR�GHPRQVWUD�
FRPR�D�SHVTXLVD�YLVXDO�QmR�YHP�VHQGR�UHQRYDGD�QR�FDPSR�GH�FRQKHFLPHQWR��0XLWRV�GRV�WHy�
ULFRV�FRQVLGHUDP�D�UDSLGH]�GD�SHVTXLVD�YLVXDO�FRPR�XP�SRQWR�SRVLWLYR��$WXDOPHQWH��R�3DLQHO�
6HPkQWLFR�QmR�FRQVLVWH�SDUWH�LQWHJUDQWH�GR�ID]HU�SURMHWXDO�HP�GHVLJQ�±�XPD�YH]�TXH�D�IHLWXUD�

2�LQWHUHVVDQWH�SRQWXDU�TXH�$E\�:DUEXUJ�p�XP�LQWHOHFWXDO�PXLWtVVLPR�SRXFR�FRQKHFLGR�QR�
FDPSR�GR�GHVLJQ��PDV�TXH�WUDQVIRUPRX�GUDVWLFDPHQWH�R�PRGR�GH�FRPSUHHQGHU�H�GH�SHQVDU�DV�
LPDJHQV��6HJXQGR�R�IROKHWR�H[SOLFDWLYR�GD�H[SRVLomR�$WODV�±�&RPR�OHYDU�R�PXQGR�jV�FRVWDV�
�TXH�RFRUUHUD�HP�����������QR�0XVHX�5HLQD�6R¿D�GH�0DGUL��:DUEXUJ�VHULD�SDUD�D�KLVWyULD�
GD�DUWH�R�TXH�)UHXG�IRL�SDUD�3VLFRORJLD��XPD�YH]�TXH�LQFRUSRURX�TXHVW}HV�UDGLFDOPHQWH�QRYDV�
SDUD�VXD�FRPSUHHQVmR��7DQWR�TXH�SDUD�&DUOR�*LQ]EXUJ���������$E\�:DUEXUJ�WHULD�LQYHQWDGR�
XP�PpWRGR�±�R�PpWRGR�LQGLFLiULR��H�SDUD�*LRUJLR�$JDPEHQ��WDOYH]�HOH�WHQKD�FULDGR�XPD�FLrQ�
FLD��XPD�³FLrQFLD�VHP�QRPH´��3DUD�R�SHQVDGRU�LWDOLDQR�VH�HVVD�FLrQFLD�WLYHVVH�TXH�UHFHEHU�XP�
QRPH�VHULD�FKDPDGD�GH�0QHPRV\QH��$*$0%(1��������

2�LPSRUWDQWH�DTXL�p�VLWXDU�$E\�:DUEXUJ�FRPR�XP�LQWHOHFWXDO�TXH�LQFRUSRUD�TXHVW}HV�DEVROXWD�
PHQWH�QRYDV�QR�SHQVDU�H�WUDEDOKDU�FRP�LPDJHQV�±�DLQGD�KRMH�QR�VpFXOR�;;,��³(VWXGDU�D�REUD�
GH�:DUEXUJ�H�VHX�HVIRUoR�SDUD�DPSOLDU�D�KLVWyULD�GD�DUWH�DV�GLPHQV}HV�GH�XPD�FLrQFLD�FXOWXUDO�
GD�LPDJHP�HP�PRYLPHQWR´��6,(5(.��������S������%UHYHPHQWH��:DUEXUJ�LQLFLDUD�VXD�HPSUHL�
WDGD�QD�KLVWyULD�GD�DUWH�FRP�VXD�WHVH�GRXWRUDO�2�QDVFLPHQWR�GH�9rQXV�H�DV�SULPDYHUDV�GH�6DQ�
GUR�%RWLFHOOL��:$5%85*��������GHIHQGLGD�DLQGD�QR�¿QDO�GR�VpFXOR�;,;�±�������$SyV�D�WHVH�
PXLWRV�RXWURV�WH[WRV��HVSHFLDOPHQWH�RV�UHODWLYRV�DR�UHQDVFLPHQWR�LWDOLDQR�H�DOHPmR��DV�VHJXL�
UDP�H�HVWDEHOHFHUDP�WHUPRV�H�FRQFHLWRV�KRMH�FHQWUDLV�QD�KLVWyULD�GD�DUWH�±�FRPR�3DWKRVIRUPHO�
H�1DFKOHEHQ��8P�GH�VHXV�WUDEDOKRV�FRP�PDLRU�GHVWDTXH�IRUD�D�FRQIHUrQFLD�SURIHULGD�VREUH�
R�5LWXDO�GD�VHUSHQWH��������TXH�DFRUGRX�FRVWXPHV��LOXVWUDo}HV��IRWRJUD¿DV�GRV�tQGLRV�+RSL�H�
1DYDMR�GRV�(VWDGRV�8QLGRV�GD�$PpULFD��6HX�~OWLPR�WUDEDOKR�IRUD�R�$WODV�0QHPRV\QH�

6HX�JUDQGH�OHJDGR�XP�LQVWLWXWR�±�2�,QVWLWXWR�:DUEXUJ�±�H�XPD�ELEOLRWHFD�±�.XOWXUZLVVHQV�
FKDIWOLFKH�%LEOLRWKHN�:DUEXUJ��DPERV�HVWDEHOHFLGRV�GD�FLGDGH�QDWDO�GR�LQWHOHFWXDO��+DPEXUJR��
2�,QVWLWXWR�H�D�ELEOLRWHFD�IRUDP�WUDQVODGDGRV��SRU�PRWLYRV�SROtWLFRV��GXUDQWH�R�UHJLPH�QD]LVWD�
DOHPmR�SDUD�D�FLGDGH�GH�/RQGUHV�±�:DUEXUJ�SHUWHQFHUD�D�XPD�ULTXtVVLPD�IDPtOLD�GH�EDQTXHLURV�
MXGHXV��3DUD�DOpP�GRV�OHJDGRV�SDOSiYHLV�:DUEXUJ�GHL[D�FRPR�PDLRU�FRQWULEXLomR�VXD�LQÀXrQ�
FLD�QDV�REUDV�GH�LPSRUWDQWtVVLPRV�LQWHOHFWXDLV�FRPR��(UZLQ�3DQRIVN\��(UQW�*RPEULFK��)UDQFHV�
<DWHV��(UQVW�&DVVLUHU��&DUOR�*LQ]EXUJ��&DUORV�(PtOLR�%XU~FXD��*LRUJLR�$JDPEHQ��*HRUJHV�
'LGL�+XEHUPDQ��1R�FDPSR�GR�GHVLJQ��VHX�QRPH�p�DLQGD�SRXFR�FRQKHFLGR��PDV�SRQWXDPRV�
TXH�PHVPR�QD�KLVWyULD�GD�DUWH�QR�%UDVLO�VXD�LQWURGXomR�p�DLQGD�IDWR�UHFHQWH��WHQGR�VLGR�SDUWH�
GH�VXDV�REUDV�WUDGX]LGDV�SDUD�D�OtQJXD�SRUWXJXHVD�DSHQDV�QR�DQR�GH�������:$5%85*����������
(Q¿P��SDVVHPRV�SDUD�VHX�$WODV�0QHPRV\QH�

2�%LOGHUDWODV�0QHPRV\QH�KRPHQDJHDYD�D�GHXVD�JUHJD�GD�PHPyULD��0QHPRV\QH��8PD�GDV�FLQ�
FR�¿OKDV�GH�8UDQR�H�GH�*DLD�TXH�SHOR�HQODoR�GH�QRYH�QRLWHV�FRQVHFXWLYDV�FRP�=HXV�IRUD�PmH�
GDV�QRYH�PXVDV�GDV�LQVSLUDo}HV�SRpWLFDV��)$5(6���������$�GHXVD�SUHVHUYDUD�R�PXQGR�DQWLJR�
GR�HVTXHFLPHQWR��HVWH�HUD�VHX�SRGHU�VDJUDGR���2V�PRUWRV�TXH�EHELDP�QR�SRoR�GH�0QHPRV\QH�
UHOHPEUDP�VH�GH�VXDV�YLGDV��2�QRPH�GD�GHXVD�JUHJD�GD�PHPyULD�IRUD�D�SDODYUD�JUHJD�HVFULWD�HP�
XPD�SHTXHQD�SODFD�FRORFDGD�SRU�:DUEXUJ�QR�DOWR�GD�SRUWD�LQWHULRU�GH�VXD�%LEOLRWHFD�

�1DTXHOD�LQFUtYHO�ELEOLRWHFD�TXH�R�GLVSRVLWLYR�$WODV�0QHPRV\QH�IRUD�JHUDGR�H�LQVWDODGR��2�
FKDPDGR�%LOGHUDWODV�HUD�XPD�RUJDQL]DomR�YLVXDO�GR�SHQVDPHQWR�HPSUHHQGLGD�HQWUH�RV�DQRV�GH�
�����H�������3URMHWR�LQLFLDGR�HP�������PDV�UHVXOWDQWH�GH�XPD�DWLYLGDGH�TXH�R�SHVTXLVDGRU�GD�
DUWH�GHVHQYROYHX�GXUDQWH�ERD�SDUWH�GH�VXD�YLGD��:DUEXUJ�FRVWXPHLUDPHQWH�IDODYD�TXH�DTXHOH�
HUD�R�LQWHQWR�GH�FRQWDU�XPD�KLVWyULD�GD�DUWH�VHP�SDODYUDV��TXH�VHX�$WODV�HUD�³XPD�KLVWyULD�GH�
IDQWDVPDV�SDUD�DGXOWRV´��:$5%85*�����������2V�SDLQpLV�HUDP�WHODV�GH�PDGHLUD��GH�����SRU���
PHWURV��FREHUWDV�SRU�WHFLGR�SUHWR��6RE�WDLV�WHFLGRV�IRUDP�¿[DGDV�FySLDV�GH�TXDGURV��UHSURGX�
o}HV�IRWRJUi¿FDV��SHGDoRV�GH�SHULyGLFRV��LPDJHQV�H�WH[WRV�UHWLUDGRV�GH�PDWHULDO�JUi¿FR�±�RU�
JDQL]DGRV��DVVLP��D�SDUWLU�GH�HL[RV�WHPiWLFRV��$V�PRQWDJHQV�GRV�SDLQpLV��TXH�FRPSXQKDP�R�
$WODV��QmR�QHFHVVDULDPHQWH�HUDP�RUJDQL]DGDV�GH�IRUPD�OLQHDU�RX�FURQROyJLFD�

�0DULD�$QJpOLFD�0HOHQGL��������HVFUHYH�TXH�R�$WODV�SUHWHQGLD�WUD]HU�R�PRGHOR��VHJXQGR�R�
TXDO��R�KXPDQLVPR�HXURSHX�SURMHWDVVH�VXDV�FRQWLQXLGDGHV�H�DSRQWDVVH�VXDV�RULJHQV��1R�VHX�
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:DUEXUJ��*HRUJHV�'LGL�+XEHUPDQ��:DOWHU�%HQMDPLQ��3DUD�.DUO�6LHUHN��:DUEXUJ�p�XP�SHVTXLVD�
GRU�LQRYDGRU�UDGLFDO�³FXMR�SHQVDPHQWR�PXGRX�QRVVD�FXOWXUD�GD�LPDJHP´��6,(5(.��������S�����

2�FDPSR�GR�GHVLJQ�FRQVWLWXL�GRPtQLR�YHUGDGHLUDPHQWH�GLVSDUH�GR�G¶KLVWyULD�GD�DUWH��2�GHVLJQ��
QR�VHX�VHQWLGR�DWXDO��DWUHOD�VH�D�5HYROXomR�,QGXVWULDO��0(**6�H�3859,6���������HVWD�GDWDGD�
GD�VHJXQGD�PHWDGH�GR�VpFXOR�;,;��1RV�SULPHLURV�DQRV�GR�VpFXOR�;;�FRPHoDULDP�D�VXUJLU�DV�
SULPHLUDV�RUJDQL]Do}HV�GH�SHQVDPHQWR�H�GH�HQVLQR�GH�GHVLJQ�±�SULQFLSDOPHQWH�FRP�D�'HXWVFKH�
:HUEXQG�H�D�%DXKDXV��%85'(.���������2�ID]HU��SHQVDU��HVFUHYHU�KLVWyULD�GD�DUWH�PRGL¿FRX�
�VH�VLJQL¿FDWLYDPHQWH�DR�ORQJR�GRV�VpFXORV��&RQWXGR��FRPR�FDPSR�GH�FRQKHFLPHQWR�HVWD�GDWD�
DLQGD�GR�VpFXOR�;9,��$�KLVWyULD�GD�DUWH�QDVFH�FRPR�FDPSR�GH�FRQKHFLPHQWR�5HQDVFHQWLVWDV�
HQTXDQWR�R�GHVLJQ�DÀRUD�VH�QD�PRGHUQLGDGH�GRV�VpFXORV�;,;�H�;;��1mR�HVTXHoDPRV��SRUpP��
TXH�IRUD�QHVWH�PHVPR�OLQHDU�GH�VpFXOR�TXH�VH�VLWXD�ERD�SDUWH�GDV�UHQRYDo}HV�WHyULFDV�KRMH�YL�
JHQWHV�QR�FDPSR�GH�FRQKHFLPHQWR�GD�KLVWyULD�GD�DUWH��

2�GHVLJQ��DR�FRQWUiULR�GD�KLVWyULD�GD�DUWH��GHGLFD�VH�D�IXQo}HV�SUiWLFDV�GH�XVR��2�YDORU�GH�XVR�
p�LQVHSDUiYHO�GR�ID]HU�GHVLJQ��3DUD�/HKPNXKO�H�3HUHLUD���������DV�IXQo}HV�SUiWLFDV�GH�XVR�
SHUPHLDP�VH�DRV�FDPSRV�VXEMHWLYRV�GD�SHUFHSomR�KXPDQD��/REDFK�D¿UPD�D�LPSRUWkQFLD�GDV�
³IXQo}HV�HVWpWLFDV�GRV�SURGXWRV�DWHQGHQGR�DV�SULQFLSDLV�FRQGLo}HV�GH�SHUFHomR�GR�KRPHP´�
�/2%$&+��������S�������&OiXGLR�*XVPmR���������HVFUHYH�TXH�XP�GRV�SULQFLSDLV�GHVD¿RV�GR�
GHVLJQ�p�D�SDVVDJHP�GH�FRQFHLWRV�DEVWUDWRV�SDUD�D�PDWHULDOLGDGH��(P�FRQWUDSDUWLGD��D�KLVWyULD�
GD�DUWH��QmR�WHP�FRPR�REMHWLYR�IXQo}HV�SUiWLFDV�GH�XVR��(�VH�FRPR�FDPSR�GH�FRQKHFLPHQWR��
ID]�DOJXPD�SDVVDJHP��p�GH�XPD�PDWHULDOLGDGH�±�D�REUD��RX�D�LPDJHP�HP�VL��SDUD�FRQFHLWRV�

$�KLVWyULD�GD�DUWH�H�GHVLJQ�FRQVWLWXHP�GLVFLSOLQDV�H�ID]HUHV�EDVWDQWH�GtVSDUHV��&RQWXGR��XPD�
SDODYUD�XQL�HVWHV�GRLV�PXQGRV��D�SDODYUD�LPDJHP��2�GHVLJQ�SURMHWD�LPDJHQV��,PDJHQV�FRP�
YDORU�GH�XVR��IXQo}HV�SUDWLFDV��PDWHULDLV��0DV��PHVPR�DVVLP�LPDJHQV��$�KLVWyULD�GD�DUWH��SULQ�
FLSDOPHQWH�D�SDUWLU�GR�GHFRUUHU�GR�VpFXOR�;;��GHGLFD�VH�D�SHQVDU�LPDJHP�

(VWH�EUHYH�DUWLJR��FRQVWLWXL�VLPSOHV�H�OLJHLUR�H[HPSOR�GH�FRPR�HVWDV�GLIHUHQWHV�iUHDV�GH�FRQKH�
FLPHQWR�SRGHP�HVWDEHOHFHU�GLiORJRV�HVWLPXODQWHV�H�SURGXWLYRV��$�KLVWyULD�GR�GHVLJQ�HVWi�UHSOH�
WD�GH�KLVWyULD�GD�DUWH��DVVLP�FRPR�D�KLVWyULD�GD�DUWH�p�UHSOHWD�GH�KLVWyULD�GR�GHVLJQ�

$�SHVTXLVD�YLVXDO�QR�GHVLJQ��HP�HVSHFLDO�R�3DLQHO�6HPkQWLFR��FRQVLVWH�HP�LQWHUHVVDQWH�FDPSR�
GH�SHVTXLVD�SDUD�D�KLVWyULD�GD�DUWH��(VWH�FRQVWLWXL�XP�XQLYHUVR�GH�FULDomR��REMHWLYDQGR�VHU�IRQWH�
GH�LQIRUPDomR�H�FULDWLYLGDGH��(':$5'��)$'=/,��6(7&+,���������2�3DLQHO�6HPkQWLFR�p�XP�
WDPEpP�TXDGUR�DVVRFLDWLYR�GH�LPDJHQV��1HVWDV�SiJLQDV��HQVDLDPRV�WHRUL]DU�H�H[SOLFDU�RV�TXD�
GURV�LPDJpWLFR�DVVRFLDWLYRV�QRV�GRPtQLRV�GR�GHVLJQ�H�GD�KLVWyULD�GD�DUWH��7RGDYLD��HP�VLPSOHV�
H�VXFLQWDV�SDODYUDV��R�3DLQHO�6HPkQWLFR�H�R�$WODV�0QHPRV\QH�VmR�FROHo}HV�GH�LPDJHQV�

(P�PHLR�DV�VXDV�SODFDV�H�SUDQFKDV��R�KLVWRULDGRU�GD�DUWH�H�R�GHVLJQHU�WUDQVIRUPDP�VH�HP�XPD�
HVSpFLH�GH�FROHFLRQDGRUHV�GH�LPDJHQV��2�FRORFDU�LPDJHQV�HP�UHODomR�FRQVWLWXL�PpWLHU�GHVVHV�
GRLV�GLIHUHQWHV�SUR¿VVLRQDLV�

(P�VXPD��D�FRQFOXVmR�GHVWD�SHVTXLVD�p�TXH�R�3DLQHO�6HPkQWLFR�SRGH�VHU�UHQRYDGR�WHyULFR�H�
PHWRGRORJLFDPHQWH�D�SDUWLU�GH�DOJXQV�DVSHWRV�GD�SURGXomR�GH�$E\�:DUEXUJ�H�VHX�$WODV�GH�
LPDJHQV��:DUEXUJ�LQRYRX�WRGD�XPD�FXOWXUD�GD�LPDJHP�

 
5HIHUrQFLDV�%LEOLRJUi¿FDV

$*$0%(1��*LRUJLR��$E\�:DUEXUJ�\�OD�FLHQFLD�VLQ�QRPEUH��,Q��B��/D�SRWHQFLD�GHO�SHQVDPLHQWR��
%XHQRV�$LUHV��$GUL�QD�+LGDOJR�������
%(1-$0,1��:���3DVVDJHQV��%HOR�+RUL]RQWH��(GLWRUD�8)0*�������
%8&+/2+��%HQMDPLQ��*HUKDUG�5LFKWHU¶V�$WODV��WKH�DQRPLF�DUFKLYH��,Q��3KRWRJUDSK\�DQG�SDLQWLQJ�

GR�3DLQHO�SURFHGH�R�ID]HU�SURMHWXDO�SURSULDPHQWH�GLWR��2�3DLQHO�HVWi�VHQGR�XWLOL]DGRV�SHORV�
SUR¿VVLRQDLV�GD�iUHD�FRPR�XP�SRQWR�GH�SDUWLGD��FRPR�RV�TXDGURV�SROLFLDLV�±�GRV�TXDLV�IDOD�R�
KLVWRULDGRU�GD�DUWH�QRUWH�DPHULFDQR�0LWFKHOO��������

$�SUHVHQWH�SHVTXLVD�QmR�SURS}H�XP�$WODV�SDUD�R�GHVLJQ�TXH�QmR�REMHWLYH�R�¿P��2�¿P��QHVWH�FDVR��
GHYH�H�SUHFLVD�VLP�H[LVWLU��&RQWXGR��WDO�¿P�QmR�GHYH�FRQVWLWXLU�XPD�SUDQFKD�RX�XP�SDLQHO��PDV�R�
SURGXWR�¿QDO��$R�FRQWUiULR�GR�3DLQHO�6HPkQWLFR��TXH�VH�SURS}H�FRPR�SHVTXLVD�YLVXDO�TXH�DQWHFHGH�
WRGR�D�DWLYLGDGH�SURMHWXDO��R�$WODV�VH�SURS}H�FRPR�SHVTXLVD�YLVXDO�TXH�DFRPSDQKD�WRGR�R�SURMHWR��
2�SURFHVVR�SURMHWXDO�HP�GHVLJQ�SHUGXUD�PHVHV��SRU�YH]HV�XOWUDSDVVD�R�SHUtRGR�GH�XP�DQR��'H�WDO�
IHLWD��R�FROHWDU�LPDJHQV�H�PRQWDU�SDLQpLV�DVVRFLDWLYRV�QmR�GHYH�VH�DVLODU�GH�WRGR�R�SHUtRGR�SURMHWXDO�

3DXWDGD�QDV�SUHPLVVDV�GH�$E\�:DUEXUJ�VHULD�EDVWDQWH�GLVFXWtYHO�SURSRU�XP�GLDJUDPD�GH�WUDEDOKR��
&RQWXGR��WUDWDQGR�VH�GD�iUHD�GH�GHVLJQ�WDPEpP�VHULD�EDVWDQWH�FRQWHVWiYHO�QmR�SURSRU�H�RUJDQL]DU�
DR�PHQRV�XPD�SURSRVWD�GH�PRQWDJHP�SDUD�D�IHUUDPHQWD�PHWRGROyJLFD�$WODV��'HVWD�IHLWD��FRP�EDVH�
QDV�FLQFR�HWDSDV�FRQVWLWXLQWHV�QR�3DLQHO�VHPkQWLFR��SURSRPRV�DOJXPDV�PXGDQoDV�H�DMXVWHV�SDUD�D�
IHUUDPHQWD�PHWRGROyJLFD�$WODV�

)D]HQGR�R�TXDGUR�DVVRFLDWLYR�GH�LPDJHQV�SDUWH�LQWHJUDQWH�H�DWLYD�GD�DWLYLGDGH�SURMHWXDO�D�����FRQFHL�
WXDOL]DomR�GR�SURGXWR�D�VHU�GHVHQYROYLGR�p�LQTXHVWLRQiYHO�FRPR�SULPHLUD�HWDSD�GR�SURFHVVR��$�HTXLSH��
DQWHV�GH�LQLFLDU�D�DWLYLGDGH�SURMHWXDO�H�R�TXDGUR�DVVRFLDWLYR�GH�LPDJHQV��SUHFLVD�GHWHUPLQDU�R�FRQFHLWR�
GR�SURGXWR�TXH�VH�DQVHLD�SURMHWDU��$SyV�D�GH¿QLomR�GR�FRQFHLWR�LQLFLDO�SUHFLVD�VH�����SHQVDU�DWUDYpV�
GH�LPDJHQV��RX�VHMD��SHQVDU�R�FRQFHLWR�GR�SURGXWR�FRPR�H�DWUDYpV�GH�LPDJHQV��7DO�HWDSD�HQYROYH�WRGD�
DPSOLWXGH�TXH�D�SDODYUD�LPDJHP�GHVLJQD�SDUD�XP�SURGXWR�GH�GHVLJQ��1HVVD�HWDSD��VXJHUH�VH�TXH�VH�
MDP�SHQVDGDV�PDWpULDV��FRUHV��IRUPDV��S~EOLFR�DOYR��SXEOLFLGDGH��2�SHQVDU�LPDJHP��DTXL�HVWi�GHVWDFD�
GR�FRPR�D�VHJXQGD�HWDSD�GHVVD�IHUUDPHQWD�PHWRGROyJLFD��FRQWXGR�HOD�WUDQVERUGD�SDUD�WRGDV�DV�HWDSDV�
GH�IHLWXUD�GR�$WODV��XPD�YH]�TXH�FRQVLGHUDPRV�R�$WODV�R�SUySULR�SHQVDU�LPDJpWLFR��1D�HWDSD�Q~PHUR�
WUrV������SURS}H�VH�D�FROHWD�GH�LPDJHQV��HIHWXDGDV�SHORV�RV�SUR¿VVLRQDLV�HQYROYLGRV�QR�SURMHWR��TXH�
SRU�VXD�YH]��GHYHP�HOHJHU�LPDJHQV�TXH�SDUD�HOHV�VHMDP�UHOHYDQWHV�DR�WUDEDOKR����&RPR�HWDSD�VHJXLQWH�
WHPRV�D�����PRQWDJHP��PRQWDU�p�FRORFDU�DV�LPDJHQV�HP�PRYLPHQWR��0RQWDU�p�DJUXSDU�LPDJHQV��p�
ID]H�ODV�GLDORJDU�HP�FRQMXQWR��1mR�VHUi�XPD�LPDJHP�VR]LQKD�TXH�YDL�DMXGDU�R�SUR¿VVLRQDO�GH�GHVLJQ�
HP�VXD�DWLYLGDGH�SURMHWXDO��PDV�R�FRQMXQWR�GHODV��2�GLiORJR�HVWDEHOHFLGR�SHOD�PRQWDJHP�GH�LPDJHQV�
TXH�LUi�FRQWULEXLU�SDUD�D�DWLYLGDGH�FULDWLYD��2�PRQWDU�LPDJpWLFR�p�LQGLVVRFLiYHO�GR�����UHPRQWDU��TXH�
FRQVWLWXL�~OWLPD�HWDSD��$�UHPRQWDJHP�ID]�SDUWH�GD�SUySULD�PRQWDJHP�H�DPEDV�FRQVWLWXHP�XP�SHQVDU�
LPDJHP��XP�SURFHVVR�SRU�VL�Vy�LQDFDEDGR�H�LQDFDEiYHO��$�LPDJHP�SDUD�$E\�:DUEXUJ�H�SDUD�*HRUJHV�
'LGL�+XEHUPDQ�p�HP�VL�XP�SURFHVVR�GH�SHQVDPHQWR�±�PRQWDU�p�FRORFD�ODV�HP�PRYLPHQWR��/HPEUD�
PRV�TXH�D�VHOHomR�GH�LPDJHQV��DVVLP�FRPR�WRGDV�DV�GHPDLV���HWDSDV�GR�$WODV��SRGHP�VHU�IHLWDV�RX�
UHIHLWDV�D�TXDOTXHU�PRPHQWR�GHVVH�SURFHVVR�

$WODV�SRGH�VHU�FRQVWLWXtGR�GH�XP�RX�YiULRV�SDLQpLV��FRPR�Mi�RFRUUH�FRP�R�3DLQHO�6HPkQWLFR��(VVD�
IHUUDPHQWD�PHWRGROyJLFD�SUHWHQGH�PRQWDU�H�UHPRQWDU�LPDJHQV�GXUDQWH�WRGR�R�SURFHVVR�SURMHWXDO��
2�SHQVDU�LPDJHP�IDUi�SDUWH�GR�SURMHWR�H�DMXGDUD�RV�SUR¿VVLRQDLV�QD�VXD�FRQVWUXomR��3URGXWR�H�$WODV�
GHYHP�VHU�FRQVWUXtGRV�HP�FRQMXQWR��XP�DOLPHQWDQGR�R�RXWUR�

2XWUD�TXHVWmR�GR�$WODV�p�TXH�DV�H[SHULrQFLDV�SHVVRDV�GRV�LQWHJUDQWHV�GR�SURMHWR�VmR�FRQVLGHUDGDV�
SRVLWLYDV�H�QmR�QHJDWLYL]DGDV�FRPR�R�ID]�R�3DLQHO�VHPkQWLFR��8PD�YH]�TXH�VH�FRQVLGHUD�D�LPDJHP�
XPD�UHODomR�DQWURSROyJLFD�HQWUH�R�VHQVtYHO�H�R�LQWHOLJtYHO��UHWLUDU�D�VHQVLELOLGDGH�GD�DWLYLGDGH�LPD�
JpWLFD�p�DQXOD�OD�p�UHGX]LU�XPD�GH�VXDV�PDLRUHV�SRWrQFLDV��

 
5. Conclusões

2�3DLQHO�6HPkQWLFR�QHJD�GXDV�GDV�SULQFLSDLV�TXHVW}HV�GD�WHRULD�GD�LPDJHP�YLJHQWH��(OH�D�TXHU�
¿[D�H�UDFLRQDO��$�WHRULD�GD�LPDJHP��FRPR�GLVFXWLGD�QD�DWXDOLGDGH�QDV�iUHDV�GD�DQWURSRORJLD�YL�
VXDO��¿ORVR¿D��KLVWyULD�GD�DUWH��OHWUDV��FRPXQLFDomR�DEUHP�VH�FDGD�YH]�PDLV�DRV�HVFULWRV�GH�$E\�
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LQ�WKH�ZRUN�RI�*HUKDUG�5LFKW��%DUFHORQD��/LEUHVUHFHUFD�$UWH���������������
%85'(.��%��(��+LVWyULD��WHRULD�H�SUiWLFD�GR�GHVLJQ�GH�SURGXWRV��6mR�3DXOR��(GJDUG�%OXFKHU�������
',',�+8%(50$1��*��$�LPDJHP�VREUHYLYHQWH��+LVWyULD�GD�DUWH�H�WHPSR�GRV�IDQWDVPDV�VHJXQGR�
$E\�:DUEXUJ��(GLWRUD�&RQWUDSRQWR�������
BBBBBBBBBBBBBBBB��$WODV��FRPR�OHYDU�HO�PXQGR�D�FXHVWDV"�7H[WR�GH�DSUHVHQWDomR�HVFULWD�SRU�
*HRUJHV�'LGL�+XEHUPDQ�QR�IROGHU�GD�H[SRVLomR�KRP{QLPD�UHDOL]DGD�QR�0XVHX�5HLQD�6R¿D��0D�
GUL��0DUoR�GH������
*HRUJHV�'LGL�+XEHUPDQ��³<R�QR�VH�OR�TXH�HV�DUWH´��(QWUHYLVWD�UHDOL]DGD�SRU�&HFLOLD�0DFyQ��/D�
1DFLRQ��$'1�&XOWXUD�����GH�RFWXEUH�GH������
BBBBBBBBBBBBBBBB��4XH�HPRomR��4XH�HPRomR"�7UDGXomR��0DULDQD�3LQWR�GRV�6DQWRV��/LVERD��
..<0������D�
(':$5'6��$���)$'=/,��6��$���6(7&+,��5��$�FRPSDUDWLYH�VWXG\�RI�GHYHORSLQJ�SK\VLFDO�DQG�
GLJLWDO�PRRG�ERDUGV��$SUHVHQWDGR�QR���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QQRYDWLYH�3URGXFWLRQ�0D�
FKLQHV�DQG�6\VWHPV��,
35206¶�����&DUGLII��8.�������
)$5(6��-��0HPyULDV��FXOWXUD�p�PHPyULD��5HYLVWD�,QWHUPtGLDV��Y����S�������������
*,1=%85*��&DUOR��0LWRV��(PEOHPDV��6LQDLV��0RUIRORJLD�H�+LVWyULD��6mR�3DXOR��&RPSDQKLD�GDV�
/HWUDV�������
*20%5,&+��(��$E\�:DUEXUJ��XQH�ELRJUDSKLH�LQWHOOHFWXHOOH���pWXGH�VXU�O¶KLVWRLUH�GH�OD�ELEOLRWKq�
TXH�GH�:DUEXUJ��SDU�)ULW]�6D[O��3DULV���.OLQFNVLHFN�������
*860­2��&��3DLQHO�6HPkQWLFR�FRPR�WpFQLFD�PHWRGROyJLFD�QR�HQVLQR�GD�SUiWLFD�SURMHWXDO�GR�GH�
VLJQ��,Q��/XtVD�3DUDJXDL��-RIUH�6LOYD���2UJ����'$07����'HVLJQ��$UWH��0RGD�H�7HFQRORJLD��6mR�3DX�
OR��(GLo}HV�5RVDUL�/WGD���������Y�����S�������
-$&48(6��-��6$1726��5��GRV��0HWiIRUDV*Ui¿FDV�"�$�$SOLFDomR�GR�3DLQHO6HPkQWLFR�QR�'HVHQ�
YROYLPHQWR�GH�3URGXWRV��(GXFDomR*Ui¿FD��81(63�%DXUX���Y������S���������������D�
BBBBBBBBBBBBBBBBBBBBBB��2�3DLQHO�6HPkQWLFR�FRPR�)HUUDPHQWD�QR�'HVHQYROYLPHQWR�GH�3URGX�
WRV��$QDLV�9�&,3('��%DXUX��S��������������±�����������E�
/$85(17��6��&KURQRORJLH�GX�GHVLJQ��*XLGH�FXOWXUHO��3DULV��)ODPPDULRQ�������
/(+0.8+/��/��3(5(,5$��/��2�GHVLJQ�RULHQWDGR�SDUD�D�SHUFHSomR��H[SHULrQFLDV�SURMHWXDLV�FRP�
R�DSRUWH�GD�HVWpWLFD��,Q��)RXUWK,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHJUDWLRQ�RI�'HVLJQ��(QJLQHHULLQJ�DQG�
0DQDJHPQHWRI�LQQQRYDWLRQ��)ORULDQySROLV��6&��%UD]LO��2FWREHU�������������
.$17��(��&UtWLFD�GD�UD]mR�SXUD��6mR�3DXOR��(GLWRUD�(VFDOD�������
/g%$&+��%��2�GHVLJQ�LQGXVWULDO��6mR�3DXOR��(GLWRUD�(GJDUG�%OXFKHU�������
0$1=($8��.��3ODQFKHV�GH�WHQGDQFHV�HQ�GpFRUDWLRQ�LQWpULHXU��3DULV���*URXSH�(\UROOHV�������
0(**6��3��H�3859,6��$/6721�:��+LVWyULD�GR�GHVLJQ�JUi¿FR��6mR�3DXOR��&RVDF1DLI\�������
0(/(1',��0��$�VROLGH]�GR�DUTXLYR��(QWUH�SHGUDV�VRWHUUDGDV�H�IRWRJUD¿DV�H�VTXHFLGDV��,1��)/2�
5(6��%��H�9,/(/$��$���RUJV����(QFDQWRV�GD�,PDJHP��(VWkQFLDV�SDUD�D�SUiWLFD�KLVWRULRJUi¿FD�HQWUH�
KLVWyULD�H�DUWH���%OXPHQDX��/HWUDV�&RQWHPSRUkQHDV�������
0F�'RQDJK�'���'HQWRQ��+��([SORULJQ�WKH�GHJUHH�WR�ZKLFK�LQGLYLGXDO�VWXGHV�VKDUH�D�FRPPRQ�SHU�
FHSWLRQ�RI�VSHFL¿F�PRRG�ERDUGV��REVHUYDWLRQV�UHODWLQJ�WR�WHDFKLQJ��OHDUQLQJ�DQG�WHDP�EDVHG�GHVLJQ��
'HVLJQ�6WXGLHV��������S�������
0,7&+(//��:��-��7��,PDJH�6FLHQFH��,FRQRORJ\��9LVXDO�&XOWXUH��DQG�0HGLD�$HVWKHWLFV��&KLFDJR��
8QLYHUVLW\�RI�&KLFDJR�3UHVV�������
5$<021'��0DUWLQ��7HQGHQFLDV��4XH�VRQ��FRPR�LGHQWL¿FDUODV��HQ�TXH�¿MDUQRV��%DUFHORQD�
3URPRWRUD�3UHQVD�,QWHUQDFLRQDO�������
6,(5(.��.DUO��,PDJHV�RLVHDX[��$E\�:DUEXUJ�HW�OD�WKpRULH�GHV�PpGLDV��3DULV��.OLQFNVLHFN�������
:$5%85*��$��$WODV�0QHPRV\QH��0DGULG��,PSUHVRV�&RIiV�6�$�������
BBBBBBBBBBB��$�UHQRYDomR�GD�$QWLJXLGDGH�SDJm��&RQWULEXLo}HV�FLHQWt¿FR�FXOWXUDLV�SDUD�D�KLVWyULD�
GR�5HQDVFLPHQWR�HXURSHX��5LR�GH�-DQHLUR��(GLWRUD�&RQWUDSRQWR�������
BBBBBBBBBBB��+LVWyULD�GH�IDQWDVPDV�SDUD�JHQWH�JUDQGH��6mR�3DXOR��&RPSDQKLD�GDV�/HWUDV�������

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
&DPSRV��'����������2�$WODV�0QHPRV\QH�H�R�3DLQHO�6HPkQWLFR��$�+LVWyULD�GD�$UWH�HP�GLiOR�
JR�FRP�D�SHVTXLVD�YLVXDO�HP�'HVLJQ��&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�
$UWHV���92/�;,,,��������������KWWSV���GRL�RUJ����������F����������������V������
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Panorama da indústria de moda   
FDWDULQHQVH��GHVD¿RV�QD�YDORUL]DomR�
HVWpWLFR�VLPEyOLFD�GRV�SURGXWRV�� �
GR�YHVWXiULR
2YHUYLHZ�RI�6DQWD�&DWDULQD¶V�IDVKLRQ�LQGXVWU\��FKDOOHQJHV�
LQ�WKH�V\PEROLF�DHVWKHWLF�DZDUHQHVV�RI�FORWKLQJ�SURGXFWV

$%675$&7��7KLV�ZRUN�DGGUHVVHG�WKH�FRQ�
FHSW�RI�IDVKLRQ��DV�ZHOO�DV�LWV�UHODWLRQVKLS�
ZLWK�WUHQGV��SURGXFWV�DQG�WKH�IDVKLRQ�PDUNHW��
+DYLQJ�DQ�DSSOLHG�DSSURDFK��D�WKHRUHWLFDO�EL�
EOLRJUDSKLFDO�VWXG\�ZDV�FRQGXFWHG�RQ�IDVKLRQ��
FORWKLQJ��V\PEROLF�FRQVXPSWLRQ�DQG�FRP�
PHUFLDO�EUDQGV�DQG�DOVR�D�GRFXPHQWDU\�VWXG\�
EDVHG�RQ�VXUYH\V�RQ�WKH�WH[WLOH�DQG�FORWKLQJ�
SURGXFWLRQ�FRQWH[W�RI�WKH�VWDWH�RI�6DQWD�&DWDUL�
QD�ZDV�FRQGXFWHG��,W�LV�NQRZQ�WKDW�LQ�WKLV�VWD�
WH��WKH�RIIHU�RI�SURGXFWV�LV�EDVHG�RQ�WKH�EHOLHI�
RI�D�PDUNHW�GLIIHUHQWLDWLRQ�GXH�WR�PDWHULDO�DQG�
WHFKQLFDO�TXDOLW\��ZKLFK�LV�FXUUHQWO\�VXUSDVVHG�
E\�WKH�QRWLRQ�RI�LQFUHDVLQJ�V\PEROLF�YDOXH��
ZLWK�WKH�ORFDOLW\�EHLQJ�SHUFHLYHG�QDWLRQDOO\�
DQG�LQWHUQDWLRQDOO\�DV�D�SURGXFHU�RI�FORWKLQJ�
DQG�QRW�DV�D�SURGXFHU�RI�IDVKLRQ��7KH�V\PER�
OL]DWLRQ�SURFHVVHV�GHDO�ZLWK�WKH�LQWDQJLEOH�DQG�
SRVLWLYH�KHULWDJH�EXLOW�E\�IDVKLRQ�FRPSDQLHV�
LQ�WKH�SURFHVV�RI�V\PEROLF�LGHQWL¿FDWLRQ�DQG�
TXDOL¿FDWLRQ��)DVKLRQ�FRPSDQLHV�IURP�6DQWD�
&DWDULQD�PXVW�LQYHVW�LQ�FRPPHUFLDO�EUDQGV��
IRUPLQJ�VWURQJ�LGHQWLWLHV�DQG�EHFRPLQJ�D�UHIH�
UHQFH�QRW�RQO\�LQ�TXDOLW\��EXW�PDLQO\�LQ�FUHDWL�
YLW\�DQG�LQQRYDWLRQ�

.(<:25'6��)DVKLRQ��%UDQG��&RPPHUFLDO�
FXOWXUH��)DVKLRQ�GHVLJQ��6\PEROLF�YDOXDWLRQ�

5(6802��(VWH�WUDEDOKR�DERUGRX�R�FRQFHL�
WR�GH�PRGD��EHP�FRPR�VXDV�UHODo}HV�FRP�
DV�WHQGrQFLDV��RV�SURGXWRV�H�R�PHUFDGR�GH�
PRGD��'H�IRUPD�DSOLFDGD��FRQGX]LX�VH�XP�
HVWXGR�WHyULFR�ELEOLRJUi¿FR�PRGD��YHVWXiULR��
FRQVXPR�VLPEyOLFR�H�PDUFDV�FRPHUFLDLV�H�
WDPEpP�XP�HVWXGR�GRFXPHQWDO�D�SDUWLU�GH�
OHYDQWDPHQWRV�VREUH�R�FRQWH[WR�SURGXWLYR�
Wr[WLO�H�GH�FRQIHFomR�GR�HVWDGR�GH�6DQWD�&D�
WDULQD��6DEH�VH�TXH�QHVVH�HVWDGR��D�RIHUWD�GH�
SURGXWRV�EDVHLD�VH�QD�FUHQoD�GH�XP�GLIHUHQ�
FLDO�VREUH�D�TXDOLGDGH�PDWHULDO�H�WpFQLFD��TXH�
VH�PRVWUD�XOWUDSDVVDGD�SHOD�QRomR�GH�LQFUH�
PHQWR�GH�YDORU�VLPEyOLFR��VHQGR�D�ORFDOLGDGH�
SHUFHELGD�QDFLRQDO�H�LQWHUQDFLRQDOPHQWH�
FRPR�SURGXWRUD�GH�YHVWXiULR�H�QmR�FRPR�SUR�
GXWRUD�GH�PRGD��2V�SURFHVVRV�GH�VLPEROL]D�
omR�OLGDP�FRP�R�SDWULP{QLR�LQWDQJtYHO�H�SR�
VLWLYDGR�FRQVWUXtGR�SHODV�HPSUHVDV�GH�PRGD�
QR�SURFHVVR�GH�LGHQWL¿FDomR�H�TXDOL¿FDomR�
VLPEyOLFD��$V�HPSUHVDV�GH�PRGD�FDWDULQHQ�
VH�GHYHP�LQYHVWLU�HP�PDUFDV�FRPHUFLDLV��
IRUPDQGR�LGHQWLGDGHV�IRUWHV�H�WRUQDQGR�VH�
UHIHUrQFLD�QmR�VRPHQWH�HP�TXDOLGDGH��PDV�
SULQFLSDOPHQWH�HP�FULDWLYLGDGH�H�LQRYDomR�

3$/$95$6�&+$9(��0RGD��0DUFD��&XOWXUD�
FRPHUFLDO��'HVLJQ�GH�PRGD��9DORUL]DomR�VLP�
EyOLFD�

Amanda Queiróz Campos

'HVLJQHU���5HVHDUFKHU

8QLYHUVLGDGH�)HGHUDO�GH�
6DQWD�&DWDULQD
'HSDUWDPHQWR�GH�0RGD
/DERUDWyULR�GH�2ULHQWDomR�
*Ui¿FD�2UJDQL]DFLRQDO

&DPSXV�7ULQGDGH��)ORULDQy�
SROLV��&(3�����������6DQWD�
&DWDULQD��%UD]LO

1. Introdução

'H¿QLU�DV�GLIHUHQoDV�HQWUH�PRGD�H�YHVWXiULR�WHP�VLGR�WHPD�GH�SXEOLFDo}HV�GH�SHVTXLVDGRUHV��
&RORTXLDOPHQWH�FRQVLGHUDP�VH�HPSUHVDV�GH�PRGD��HPSUHVDV�TXH�SURGX]DP�EHQV�GH�YHVWXiULR�
H�OLJDGRV�j�DSDUrQFLD��FRPXPHQWH�GHVLJQDGD�HP�LQJOrV�SRU�FORWKLQJ�DQG�DSSDUHO���7RGDYLD��
SDUHFH�HYLGHQWH�TXH�QHP�WRGDV�DV�URXSDV�VmR�SURGXWRV�GH�PRGD��8PD�GDV�SULQFLSDLV�WHyULFDV�
FRQWHPSRUkQHDV�GR�FDPSR�DFDGrPLFR�GH�PRGD�FRQVLGHUD�TXH�p�QHFHVViULR�PDLV�GR�TXH�XPD�
SHoD�GH�URXSD�SDUD�VH�FRQVWLWXLU�PRGD��.DZDPXUD���������,VVR�SRUTXH�D�LQG~VWULD�±�RX�VLVWHPD��
FRPR�SUHIHUH�.DZDPXUD�±�GH�PRGD�HQYROYH�XPD�VpULH�GH�DWRUHV�TXH�XOWUDSDVVDP�DV�LPSOLFD�
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QR�SDOFR�GR�LPDJLQiULR�H�p�LQWHJUDQWH�GD�FXOWXUD��e�QHFHVViULR�FDXWHOD�DR�SHUFHEHU�TXH��VH�GH�
DOJXPD�IRUPD�D�PRGD�Gi�VHQWLGR�jV�UHODo}HV�HVWDEHOHFLGDV�HQWUH�IRUPDV��WH[WXUDV�H�FRUHV��HOD�
QmR�SRGH�VHU�FRQIXQGLGD�FRP�HVVHV�SURFHVVRV�TXH�GHVHQFDGHLD�

$�VRFLHGDGH�PRGHUQD�ID]�GR�WUDMDU�XP�VLVWHPD�GH�FRQVWUXomR�GH�VHQWLGRV��2�HVWXGR�GDV�YDULDo}HV�
LPSRVWDV�SHOR�VLVWHPD�GH�PRGD��DQDOLVDGDV�DWUDYpV�GDV�WUDQVIRUPDo}HV�QR�HVWLOR��IXQFLRQD�FRPR�XP�
H[FHOHQWH�GLDJQyVWLFR�GRV�WHPSRV��8PD�GDV�SULQFLSDLV�FRUUHQWHV�¿ORVy¿FDV�GD�PRGD�DWULEXL�VXDV�
PXGDQoDV�DR�=HLWJHLVW��HVStULWR�GR�WHPSR��2�FRQFHLWR�GH�HVStULWR�GR�WHPSR�p�HVSHFLDOPHQWH�QRWiYHO�
DR�DQDOLVDU�D�KLVWyULD�GD�PRGD�SRU�PHLR�GR�HVWXGR�GD�WUDQVIRUPDomR�GR�YHVWXiULR��'XUDQWH�XPD�Ui�
SLGD�REVHUYDomR�SRGH�VH�SHUFHEHU�TXH�FDGD�VRFLHGDGH�FRQVWUyL�VHXV�WHFLGRV�GH�XP�PRGR�SDUWLFXODU��
DV�HVWUXWXUDV�GD�LQGXPHQWiULD�H�RV�GHVHQKRV�GRV�URVWRV�H�GRV�FRUSRV�FRQWLQXDPHQWH�VmR�UHFULDGRV�

2V�LWHQV�GR�YHVWXiULR�IXQFLRQDP�FRPR�VLJQRV�TXH�SRUWDP�VLJQL¿FDGRV��$R�HVFROKHU�GHWHUPL�
QDGDV�SHODV�GH�URXSDV�SDUD�WUDMDU�GXUDQWH�R�GLD��RV�LQGLYtGXRV�DJUHJDP�D�VL�VLJQL¿FDGRV�H�XP�
SRVLFLRQDPHQWR�HP�UHODomR�D�XP�FRQMXQWR�GH�WHXV�GH�VLJQL¿FDGRV�FRPSRVWRV��XPD�FXOWXUD�GR�
YHVWXiULR��$�SDUWLU�GR�SRQWR�GH�YLVWD��FRQVLGHUD�VH�XPD�URXSD�HQTXDQWR�UHSUHVHQWDomR�VLQWpWLFD�
H�VLPXOWkQHD�GH�GLYHUVRV�HSLVyGLRV��FROHWLYRV�RX�SHVVRDLV��HFRQ{PLFRV��SROtWLFRV�H�VRFLDLV�

2�VLVWHPD�GH�PRGD�FRQVLVWH�QD�SUySULD�GLQkPLFD�TXH�SURGX]LX�D�PRGHUQLGDGH��(VVH�VLVWHPD�
SURGX]LX�VH�GXUDQWH�D�FRDGXQDomR�GH�XP�QRYR�H�FRPSOH[R�FRQMXQWR�GH�FRQFHSo}HV�GH�RUGHP�
DQWURSROyJLFD��6HQGR�DVVLP�FRQVLGHUD�VH�TXH�GHVGH�R�¿QDO�GD�,GDGH�0pGLD�QR�2FLGHQWH�HVWD�
EHOHFHX�VH�XPD�VRFLHGDGH�HP�TXH�IRUDP�WUDQVIRUPDGRV�QmR�VRPHQWH�RV�VXMHLWRV��EHP�FRPR�
RV�VLJQL¿FDGRV�TXH�HOHV�SURGX]HP�H�SRU�HOHV�VmR�SURGX]LGRV��&RQVWLWXLX�VH�XPD�VRFLHGDGH�QD�
TXDO�D�WUDGLomR�DGTXLULX�QRYRV�VHQWLGRV�

$�PRGD�SRGH��HQWmR��VHU�FRQFHLWXDGD�FRPR�³HWKRV�GDV�VRFLHGDGHV�PRGHUQDV�H�LQGLYLGXDOLVWDV��
TXH��FRQVWLWXtGR�HP�VLJQL¿FDQWH��DUWLFXOD�DV�UHODo}HV�HQWUH�RV�VXMHLWRV�VRFLDLV�D�SDUWLU�GD�DSD�
UrQFLD�H�LQVWDXUD�R�QRYR�FRPR�FDWHJRULD�GH�KLHUDUTXL]DomR�GRV�VLJQL¿FDGRV´��6DQW¶DQQD��������
S�������$�PRGD�p�HVVH�HWKRV�FRQVXPDGR�GD�VRFLHGDGH�PRGHUQD��6RFLHGDGH�GR�SUD]HU��GR�OD]HU�
H�GR�GHVHQFDL[H��GR�SUD]HU�GH�YHU�H�VHU�YLVWR��e�R�HWKRV�PRGD�TXH�SHUPLWH�D�LQWHUDomR�HQWUH�RV�
VXMHLWRV�H�R�PXQGR�SRU�PHLR�GD�H[SHULrQFLD�HVWpWLFD�

0DLV�GR�TXH�XPD�QXDQoD�GD�VRFLHGDGH�JOREDO��D�PRGD�p�HQWHQGLGD�FRPR�D�SUySULD�GLQkPLFD�GH�
FRQVWUXomR�GD�VRFLDELOLGDGH�PRGHUQD�H��FRPR�WDO��D�DSDUrQFLD�SRGH�VHU�HQWHQGLGD�FRPR�D�SUy�
SULD�HVVrQFLD�GHVVH�XQLYHUVR��1D�GLQkPLFD�GD�PRGD��R�VXMHLWR�PRGHUQR�DGTXLULX�D�OHJLWLPLGDGH�
GH�YLYHU�QD�DSDUrQFLD��GH�DEDQGRQDU�D�UHOLJLmR��RV�LGHDLV�UHYROXFLRQiULRV�H�SROtWLFRV��GH�EXVFDU�
PDLV�R�SUD]HU�GH�YLYHU�GR�TXH�VXD�FRPSUHHQVmR��e�QD�DSDUrQFLD�TXH�R�VXMHLWR�PRGHUQR�HQFRQ�
WUD�R�SRUTXr�GH�YLYHU��,ELG���

1D�GLQkPLFD�GD�PRGD��D�VHGXomR�H�R�HIrPHUR�VmR�RV�SULQFtSLRV�RUJDQL]DGRUHV�GD�YLGD�FROHWLYD��$QD�
3DXOD�GH�0LUDQGD��������FRQVLGHUD�D�PRGD�FRPR�R�IHQ{PHQR�TXH�PHOKRU�GHPRQVWUD�D�FDSDFLGDGH�
H�D�QHFHVVLGDGH�GDV�PXGDQoDV�QD�VRFLHGDGH��TXH�SRU�VXD�YH]��WrP�VHX�UHÀH[R�QR�DWR�GH�FRQVXPR��
$�PRGD��PDLV�GR�TXH�LQGLFDU�JRVWRV�TXH�PXGDP�GH�WHPSR�HP�WHPSR��WDPEpP�FRQVLVWH�HP�XPD�
LQG~VWULD�H�HYLGHQWHPHQWH�SRVVXL�PRWLYDo}HV�HFRQ{PLFDV�H�PHUFDQWLV��$�FXOWXUD�FRPHUFLDO�GD�PRGD�
GHVHQYROYH�VH�D�SDUWLU�GDV�FRQVWDQWHV�DOWHUDo}HV�QRV�FkQRQHV�GR�JRVWR�H�GR�FRQVXPR��XPD�YH]�TXH�
VmR�HVVDV�DOWHUDo}HV�TXH�RULHQWDP�RV�SURFHGLPHQWRV�H�DV�HVWUDWpJLDV�HPSUHVDULDLV�H�FRPHUFLDLV�GD�
PRGD�±�LQFOXVLYH�HP�UHVSRVWD�D�XP�FDOHQGiULR�HVWDEHOHFLGR�SDUD�R�ODQoDPHQWR�GH�QRYLGDGHV��'H�
PRGR�D�HVWLPXODU�DV�YHQGDV��D�LQG~VWULD�GH�PRGD�ID]�VH�YDOHU�GD�REVROHVFrQFLD�HVWpWLFR�VLPEyOLFD�
GH�SURGXWRV�GH�YHVWXiULR�H�DFHVVyULRV��GHVYDORUL]DQGR�RV�PHVPR�TXDQGR�DLQGD�XWLOLWiULRV�

2�TXH�SHUPDQHFH�FRQVWDQWH�QD�PRGD�±�H�TXH�SURYDYHOPHQWH�VHMD�D�FDUDFWHUtVWLFD�PDLV�GLVWLQWL�
YD�GD�PRGD�HQTXDQWR�LQG~VWULD�±�p�D�FDSDFLGDGH�GH�³FULDU�H�RULHQWDU�LPSRU�DTXHOH�FRQMXQWR�GH�
UHSUHVHQWDo}HV�H�GH�SURGXWRV�TXH�FRPS}HP��MXVWDPHQWH��D�PRGD�FRPR�FyGLJR�HVWpWLFR�GRPL�
QDQWH´��*LXVWL��������S�������$�UHQRYDomR�FRQWLQXDGD��H[SUHVVD�DWUDYpV�GDV�WHQGrQFLDV��RX�PR�

o}HV�PDWHULDLV�GRV�SURGXWRV�GR�YHVWXiULR��2�VLVWHPD�GH�PRGD�FRQVWLWXL�D�FRRUGHQDomR�GH�XPD�
VpULH�GH�H[SHUWLVHV�UHODFLRQDGDV�D�XP�LPDJLQiULR�GH�PRGD��R�TXDO�p�IUXWR�GD�FULDomR�FRQFHLWXDO�
±�LVWR�p��VLPEyOLFD�±�GR�XQLYHUVR�GD�PRGD�

1RUPDOPHQWH��SDUD�TXH�XP�SURGXWR�GH�YHVWXiULR�VHMD�FRQVLGHUDGR�XP�SURGXWR�GH�PRGD��p�QHFHVVi�
ULD�D�DVVRFLDomR�FRP�XP�XQLYHUVR�VLPEyOLFR�GH�PRGD��R�TXDO�VH�UHODFLRQD�FRP�LQRYDomR��LQYHQWLYL�
GDGH��RXVDGLD��VR¿VWLFDomR��HWF��&RPR�D�RIHUWD�GH�SURGXWRV�GH�YHVWXiULR�p�IDUWD��DWXDOPHQWH�R�FHQWUR�
GD�FULDomR�GH�YDORU�GRV�SURGXWRV�HQYROYH�PDLV�D�LQFLWDomR�GR�GHVHMR�H�D�FULDomR�GH�YDORU�VLPEyOLFR�
SRU�HVSHFLDOLVWDV�GDV�iUHDV�GH�GHVLJQ��SXEOLFLGDGH�H�PDUNHWLQJ�±�TXH�HP�FRODERUDomR�FRPSRULDP�D�
DWXDomR�GH�EUDQGLQJ��LVWR�p��JHVWmR�GDV�PDUFDV��(VVD�RUJDQL]DomR�GD�FULDomR�GH�YDORU�WDPEpP�UHFDL�
VREUH�OHJLWLPLGDGH�±�XPD�YH]�TXH�GHWHUPLQDGDV�PDUFDV�H�SHVVRDV��IDVKLRQLVWDV��WrP�PDLRU�RX�PH�
QRU�JUDX�GH�LQÀXrQFLD�H�YDOLGDomR�GR�TXH�RXWUDV�QR�HVWDEHOHFLPHQWR�GH�FkQRQHV�GR�HVWLOR�H�RX�EHP�
YHVWLU��$�RUJDQL]DomR�GD�PRGD�D�FRRUGHQDomR�GH�FRQFHLWRV��GLVFXUVRV�H�WHQGrQFLDV�

$�RUJDQL]DomR�VLVWHPiWLFD�GD�PRGD�HQTXDQWR�QHJyFLR�RUJDQL]RX�VH�FRPR�ÀX[R�GH�EHQV�SUR�
GX]LGRV�HP�GLIHUHQWHV�VHWRUHV�H�RX�HVWiJLRV�DWUDYpV�GH�UHGHV�FRPSOH[DV�HQWUH�IRUQHFHGRUHV�
H�FOLHQWHV��HP�SURO�GH�HVSHOKDU�RIHUWD�H�GHPDQGD��$VVLP��Ki�D�FRRUGHQDomR�HQWUH�RV�LQVXPRV�
PDWpULDV�HQWUH�RV�GLIHUHQWHV�HVWiJLRV�GR�SURFHVVR�GH�SURGXomR�GH�SURGXWRV�GH�PRGD��VHQGR�
TXH�D�FDGHLD�GH�SURGXomR�PDWHULDO�FRQVLVWH�QRV�SDVVRV�GD�SURGXomR�LQGXVWULDO��LVWR�p��¿DomR��
WHFHODJHP��FRUWH��FRVWXUD�H�DFDEDPHQWR��$R�PHVPR�WHPSR�p�UHTXHULGD�FRRUGHQDomR�VLPEyOLFD�
QD�SURGXomR�FRJQLWLYD��FULDWLYD�H�FRPHUFLDO���D�TXDO�HQYROYH�DV�HWDSDV�GH�SHVTXLVD��FULDomR�GH�
VLJQ��SXEOLFLGDGH��PDUNHWLQJ��GLVWULEXLomR��YHQGD��JHVWmR�GH�PDUFD�H�JHVWmR�GH�GHVLJQ�

2V�HVWXGLRVRV�GR�GHVLJQ�GH�PRGD�JHUDOPHQWH�FRQFRUGDP�TXH�D�LQG~VWULD�GD�PRGD�FLUFXQGD�R�GH�
VLJQ��D�IDEULFDomR��D�GLVWULEXLomR��R�PDUNHWLQJ��R�YDUHMR��D�SURSDJDQGD�H�D�SURPRomR�GR�YHVWXiULR��
GHVGH�D�DOWD�FRVWXUD�DWp�DV�URXSDV�GH�PRGD�GH�PDVVD��ýLDUQLHQơ�	�9LHQDåLQGLHQơ���������8PD�
YH]�TXH�D�FRQ¿JXUDomR�GD�PRGD�HQTXDQWR�QHJyFLR�D�ID]�RULHQWDU�VH�SHOR�PHUFDGR��Ki�SRU�SDUWH�
GH�HPSUHVDV�GH�PRGD��D�QHFHVVLGDGH�GH�PDQWHU�XPD�FRHUrQFLD�QR�GLVFXUVR��R�TXH�OHYD�D�FRQVL�
GHUDU�D�LPSRUWkQFLD�GD�FULDomR�H�PDQXWHQomR�GH�XPD�LPDJHP�GH�PDUFD��EUDQGLQJ���2�SURFHVVR�p�
FRQVLGHUDGR�FRPSOH[R�WDQWR�QD�WHRULD�TXDQWR�QD�SUiWLFD��,VVR��SRLV�DV�HPSUHVDV�EXVFDP�DR�PHV�
PR�WHPSR�PDQWHU�D�SURGXomR�PDWHULDO�GRV�SURGXWRV�GH�YHVWXiULR�FRP�DOWRV�QtYHLV�GH�TXDOLGDGH��H�
LQYHVWLU�HP�GLIHUHQFLDLV�HVWpWLFR�VLPEyOLFRV��GH�PRGR�D�DJUHJDU�YDORU�DRV�SURGXWRV�

 
2. Estado da Arte

$V�WHQGrQFLDV�GLUHFLRQDGDV�SDUD�SURGXWRV�GH�0RGD�HVWDPSDP�DV�SiJLQDV�GDV�UHYLVWDV��DV�WHODV�
GRV�FRPSXWDGRUHV��DV�YLWULQHV�GRV�VKRSSLQJV�H�DV�SDVVDUHODV�GRV�GHV¿OHV�YDULDGRV��3DUD�R�S~�
EOLFR��HP�JHUDO��PRGD�p�YHVWXiULR��(�p�FRPSUHHQGLGD�DSHQDV�DWUDYpV�GH�DERUGDJHQV�SXUDPHQWH�
HVWpWLFDV��$�YHUGDGH�p�TXH�D�PRGD�p�PDLV�HYLGHQWH�DWUDYpV�GR�YHVWLU��&RPR�D¿UPD�&LGUHLUD�
��������R�YHVWLU�R�FRUSR�p�DOJR�FRPSOHWDPHQWH�DUUDLJDGR�HP�QRVVDV�FXOWXUDV��2�DWR�GH�FREULU�H�
DGRUQDU�R�FRUSR�p�XPD�DUHQD�GLVWLQWD�GR�H[SHULPHQWR�HVWpWLFR�H�YLVXDO��SRLV�DGPLWH��DWUDYpV�GD�
SRVVH�H�DVVLPLODomR�GH�SHoDV�H�LWHQV�GH�YHVWXiULR��D�XWLOL]DomR�GH�XPD�LPHQVD�JDPD�GH�VLJQL¿�
FDo}HV�TXH�DWXDP�QD�VXEMHWLYLGDGH�GRV�LQGLYtGXRV�WRGRV�RV�GLDV�

7RGDYLD��D�PRGD�FRQVWLWXL��FRP�HIHLWR��DTXLOR�VXEWHUUkQHR�DR�YHVWLU��e�R�VLVWHPD�TXH�TXDOL¿�
FDP��DJHQFLD��LPSXOVLRQD�H�VLJQL¿FD�R�YHVWLU�H�R�SDUHFHU��6DQW�DQQD���������2�PHFDQLVPR�GH�
HJRFHQWULVPR�H�PLPHWLVPR�GD�PRGD�p�UHHQFRQWUDGR�HP�GLYHUVRV�QtYHLV��PDV�p�QR�YHVWXiULR�HP�
TXH�HOH�p�LGHQWL¿FDGR�FRP�PDLV�FODUH]D�H�YLJRU��$�PRGD�RSHUD�DWUDYpV�GH�XP�MRJR�GH�SUD]HU��
'H�YHU�H�VHU�YLVWR��'H�VH�H[LELU�DR�ROKDU�GR�RXWUR�H�GR�PXQGR��6H�D�PRGD�VLWXD�VH�HP�FDPSR�
GR�LPDWHULDO��HQWUHWDQWR�VXD�PDWHULDOLGDGH�H�H[SUHVVLYLGDGH�GmR�VH�DWUDYpV�GR�YHVWXiULR�

&RPR�DSUHVHQWDGR�QD�LQWURGXomR�GHVWH�WUDEDOKR��PRGD�H�R�YHVWXiULR�PHVPR�VHQGR�LQWULQVHFD�
PHQWH�OLJDGRV�QmR�GHYHP�VHU�FRQIXQGLGRV��2V�WUDMHV�SHUPLWHP�R�H[HUFtFLR�GD�PRGD��TXH�RSHUD�
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$VVLP�FRPR�R�FRQFHLWR�GH�PRGD�DUUDLJD�VH�j�HVWHWL]DomR�GD�SHVVRD��DR�IHpULFR�GDV�DSDUrQ�
FLDV��GH�PRGR�VHPHOKDQWH�D�SXEOLFLGDGH�DWXD�FRPR�FRVPpWLFR�GD�FRPXQLFDomR��$VVLP�FRPR�
D�PRGD��D�SXEOLFLGDGH�p�SURPHVVD��VHGXomR��WHDWUDOL]DomR��GUDPDWL]DomR��$�SXEOLFLGDGH�p�
DSDUrQFLD��p�DPELrQFLD�LGHDOL]DGD�DQWHV�GH�VHU�LQIRUPDomR��9LYH�VH�D�SULPD]LD�GR�O~GLFR��GD�
JUDWXLGDGH�VXSHUODWLYD��3ULQFLSDOPHQWH�QD�SXEOLFLGDGH�GH�PRGD��R�TXH�VHGX]�p�D�VXVSHQVmR�GR�
TXH�p�UHDO��GD�QRUPDWLYD�H�GD�RUGHP��6HGX]��QD�SXEOLFLGDGH��D�RULJLQDOLGDGH��R�HVSHWiFXOR��³6H�
p�YHUGDGH�TXH�D�SXEOLFLGDGH�SRU�FRQWULEXLU�SDUD�ODQoDU�PRGDV��p�PDLV�YHUGDGH�DLQGD�GL]HU�TXH�
p�D�SUySULD�PRGD�QD�RUGHP�GD�FRPXQLFDomR��p�DQWHV�GH�WXGR�FRPXQLFDomR�IUtYROD��XPD�FRPX�
QLFDomR�QR�TXDO�R�FRQFHLWR�p�JDGJHW´��/LSRYHWVN\��������S������

6H�XP�GLD�D�SXEOLFLGDGH�IXQFLRQDYD�HP�PHQVDJHP�FRP�FUHGLELOLGDGH�GH�SHUVXDGLU�R�FRQVXPL�
GRU��VHQGR�GH�YLVXDOLGDGH�YHURVVtPLO�D�PRPHQWRV�GH�YLGD�H�D¿UPDQGR�DV�TXDOLGDGHV�LQLJXDOi�
YHLV�GR�SURGXWR��HVVD�WHQGrQFLD�IRL�UHFXDGD��$�QRYD�IUHQWH�SXEOLFLWiULD�EXVFD��PHQRV�TXH�R�FRQ�
YHQFLPHQWR��R�GLYHUWLPHQWR��6XUSUHHQGHU��ID]HU�VRUULU��EULQFDU��HQWUHWHU��$�SXEOLFLGDGH�GH�PRGD�
IDOD��DWLoD��DSDL[RQD�H�ID]�PiJLFD��&RQVWUyL�WUDPDV�H�KLVWyULDV�LQHEULDQWHV��'L]�VH�TXH�SURGX]�
HPEULDJXH]�QR�ROKDU��&ULD�XP�¿R�FRQGXWRU�TXH�DUUHPDWD�R�GHVHMR�GR�FRQVXPLGRU�H[SHFWDGRU�
DWp�D�SRVVH�GR�REMHWR��&RPR�H[HPSOR��DV�¿JXUDV�D�VHJXLU�LQYHVWHP�QD�WHPiWLFD�QDUUDWLYD�H�PL�
WROyJLFD��UHIRUoDQGR�R�SDSHO�GD�SXEOLFLGDGH�GH�PDUFDV�GH�PRGD�QR�LQYHVWLPHQWR�GR�VLPEROLV�
PR�KHG{QLFR�QD�FRPXQLFDomR�GH�VHXV�SURGXWRV�

1R�FDVR�GD�FRPSRVLomR�YLVXDO��R�WH[WR�YHUEDO�UHIRUoD�D�LPDJHP��DWUDYpV�GR�WHPD�/D�9LH�&RPPH�
XP�&RQWH��HP�SRUWXJXrV��D�YLGD�FRPR�XP�FRQWR��GH�IDGDV���)LJXUD�����$V�LPDJHQV�DUWLFXODP�VH�
FRP�R�UHSHUWyULR�FXOWXUDO�GRV�FRQWRV�GH�IDGDV��¬�HVTXHUGD�RV�SURGXWRV�GD�PDUFD�+HUPpV�DUWLFX�
ODP�VH�DR�XQLYHUVR�GH�$OLFH�QR�3DtV�GDV�0DUDYLOKDV�±�FRP�D�VXJHVWmR�j�FHQD�GR�FKi�H�j�GR�W{QLFR�
TXH�D�HQFROKH��Mi�TXH�D�¿JXUD�IHPLQLQD�WHP�SURSRUo}HV�VHPHOKDQWHV�jV�GDV�[tFDUDV�H�GHPDLV�ORX�
oDV��GLYHUJLQGR�GDV�SURSRUo}HV�¿GHGLJQDV�jV�GD��UHDOLGDGH��1D�GLUHLWD��D�¿JXUD�IHPLQLQD�DSDUHFH�
VHQWDGD�VREUH�XPD�SHGUD�URGHDGD�SRU�iJXD��H�R�OHQoR�±�SURGXWR�PDLV�QRWyULR�GD�PDUFD�±�FREUH�D�
WRWDOLGDGH�GH�VXDV�SHUQDV��HVFRQGHQGR�VHXV�SpV�H�DOXGLQGR�j�FDXGD�GH�XP�SHL[H��VXJHULQGR�TXH�D�
PXOKHU�DSUHVHQWDGD�VHMD�XPD�VHUHLD��WDO�TXDO�$ULHO��QR�FOiVVLFR�$�3HTXHQD�6HUHLD�

9iULDV�VmR�DV�PDUFDV�TXH��DWUDYpV�GD�SXEOLFLGDGH�H�GR�GHVLJQ��FULDP�RX�LQYHVWHP�HP�PLWRORJLDV�
H�LFRQRORJLDV��7DLV�UHIHUrQFLDV�VHUYHP�FRPR�UHIRUoR�H�UHD¿UPDomR�GD�LGHQWLGDGH�GD�PDUFD�H�GD�
LGHQWLGDGH�D�VHU�DJUHJDGD�SHOR�FRQVXPLGRU��&$0326���������$�PXOWLSOLFLGDGH�GH�WHPDV��YHt�
FXORV��PtGLDV�H�FRPXQLFDo}HV�SRGH�JHUDU�GLVFXUVRV�GLYHUVRV��e�LPSHUDWLYR�TXH�VH�DWHQWH�SDUD�
XPD�PDQXWHQomR�GH�XPD�LGHQWLGDGH�GH�PDUFD��PHVPR�IUHQWH�DV�PXGDQoDV�GD�PRGD��,GHQWLGDGHV�
QR�TXH�VH�UHIHUH�D�SDGU}HV�HVWLOtVWLFRV�TXH�SRVVLELOLWDP�D�LGHQWL¿FDomR�H�GLVWLQomR�GD�PDUFD��GR�
SURGXWR�H�GD�FROHomR�GH�PRGD��³'D�PHVPD�PDQHLUD�FRPR�D�PRGD�LQGLYLGXDOL]D�D�DSDUrQFLD�GR�
LQGLYtGXR��D�SXEOLFLGDGH�WHP�SRU�DPELomR�SHUVRQDOL]DU�D�PDUFD´��/,329(76.<��������S������

 

FIGURA 1
&RPSRVLomR�GH�LPDJHQV�GD�
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)RQWH��KWWS���GXVW\EXUULWR�
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GDV��p�XP�PRGR�FRPR�RXWUR�TXDOTXHU�GH�SUp�HVWUXWXUDU�D�UHODomR�GHPDQGD�SURGXomR��WRUQDQGR�
UHJXODU�D�RIHUWD�GH�QRYRV�SURGXWRV��H��HYLGHQWHPHQWH��D�PDQXWHQomR�GRV�OXFURV��/RJR��D�PRGD�
GHL[D�GH�VHU�FRQVLGHUDGD�XPD�IULYROLGDGH�VRFLRFXOWXUDO�DR�WRUQDU�VH�FDPSR�GH�PRELOL]DomR�
FXOWXUDO�H�HFRQ{PLFD��DOFDQoDQGR�DOWRV�tQGLFHV�GH�OXFUDWLYLGDGH�H�LQÀXrQFLD��6XGMLF��������

2�DWR�GH�FRQVXPR�DGTXLULX�PDLRU�LPSRUWkQFLD�D�SDUWLU�GRV�DQRV�������SULQFLSDOPHQWH��GHYLGR�
DR�IDWR�GD�SURSDJDQGD�WHU�GDGR�OXJDU�j�SXEOLFLGDGH�H�R�FRUSR�LQGLYLGXDO�SDVVRX�D�VHU�YLVWR�FRPR�
IRQWH�GDV�PDLRUHV�DQJ~VWLDV�H�SUD]HUHV�GRV�VHUHV�KXPDQRV��(VSHFLDOPHQWH��D�SDUWLU�GD�VHJXQGD�
PHWDGH�GR�VpFXOR�;;��R�FRQVXPR�GH�SURGXWRV�LQGXVWULDOL]DGRV�UHODFLRQDYD�VH�FDGD�YH]�PDLV�j�
SRVVLELOLGDGH�GH�DGTXLULU�GRVHV�GH�HQHUJLD��IHOLFLGDGH�H�DOHJULD��6HJXQGR�6DQW¶$QQD��������S������
³FDGD�FRQVXPLGRU�FRPHoRX�D�H[SHULPHQWDU�D�VHQVDomR�GH�TXH��¿QDOPHQWH��SRVVXtD�FKDQFHV�GH�
FRQVWUXLU�D�VL�PHVPR��HVFDSDQGR�GDV�PD]HODV�GR�GHVFDUWH�VRFLDO�H�GDV�LQFHUWH]DV�VXEMHWLYDV´�

$�UHODomR�GD�SXEOLFLGDGH�FRP�D�PRGD�WRUQRX�VH�IRUWH��HVSHFLDOPHQWH�SHOR�IDWR�GD�PRGD�OLGDU�
FRP�R�YHVWXiULR��DSDUrQFLD��$�DSDUrQFLD�p�FDPSR�SULYLOHJLDGR�GD�UHSUHVHQWDomR��6REUH�R�FRUSR�
RV�VXMHLWRV�VRFLDLV�LQYHVWHP�H�YHVWHP�RV�VLJQL¿FDGRV�FRPSDUWLOKDGRV�QD�FXOWXUD�H�SRVLWLYDGRV�
H�RVWHQWDGRV�SHOD�SXEOLFLGDGH��3DUD�0DUWLQV�H�&DVWLOKR���������3RU�PHLR�GR�FRUSR�FRPR�PHLR�
GH�H[SUHVVmR��VXMHLWRV�H[SUHVVDP�D�XP�tPSHWR�ODWHQWH�KXPDQR�GH�JHUDU�VLJQL¿FDGRV��VHMDP�HOHV�
QRYRV�RX�DQWLJRV�H�TXH�HVWHMDP�HP�FRQMXQomR�RX�QmR�FRP�RV�YDORUHV�SHUWLQHQWHV�GD�FXOWXUD��
3RU�VXD�YH]��R�YHVWXiULR�FRPR�YHVWLPHQWD��FRPR�DGRUQR�DR�FRUSR��SRVVLELOLWD�XPD�DSUHVHQWD�
omR�GH�VL�TXH�LQWHJUD�R�FRUSR�FRP�DVSHFWRV�YDORUL]DGRV�±�RX�QmR�±�GD�H[SUHVVmR�HVWpWLFD�HP�
XP�GHWHUPLQDGR�PRPHQWR�

7DQWR�QD�FRPXQLFDomR�TXDQWR�QR�GHVHQYROYLPHQWR�GR�SURGXWR�HVWmR�SUHVHQWHV�SURFHVVRV�GH�FRQV�
WUXomR�GH�VLJQL¿FDo}HV�QDV�HVWUXWXUDV�QDUUDWLYD�H�VLPEyOLFR�VHPkQWLFD�GR�FRUSR��DUWHIDWRV�PDWH�
ULDLV�H�WDPEpP�GH�¿FKDV�VLPEyOLFDV�GD�FXOWXUD��1D�SXEOLFLGDGH�GH�PRGD�D�VLJQL¿FDomR�GR�FRUSR�
WRUQD�VH�PDLV�HYLGHQWH��Mi�TXH�D�UHSUHVHQWDomR�GH�PRGHORV�IRWRJUi¿FRV�p�UHFRUUHQWH�QDV�FDPSD�
QKDV��DSUHVHQWDQGR�R�FRUSR�GR�PRGHOR�¿JXUDGR�FRPR�UHIHUrQFLD�LGHDO�DRV�FRUSRV�GRV�SRVVtYHLV�
FRQVXPLGRUHV��6HJXQGR�6XGMLF���������D�LFRQRJUD¿D�GDV�FDPSDQKDV�FRPHUFLDLV�RUJDQL]D�VH�SDUD�
FULDU�GHVHMR��VHQGR�FDOFXODGDPHQWH�SODQHMDGDV�HP�EXVFD�GH�XPD�UHVSRVWD�HPRFLRQDO�

'L]�QRV�6DQWRV��������TXH�D�PRGD�DWXDOPHQWH�QmR�WHULD�R�PHVPR�YLJRU�H�QHP�XVXIUXLULD�GH�VHX�
QRWiYHO�VXFHVVR��QmR�IRVVH�D�UHODomR�HVWUHLWD�H�EHP�VXFHGLGD�HQWUH�PRGD�H�SXEOLFLGDGH��2SHUDQ�
GR�FRQMXQWDPHQWH�DR�PHUFDGR�GH�PRGD��D�SXEOLFLGDGH�p�FRQVLGHUDGD�XP�PHLR�GH�FRPXQLFDomR�
H�SURSDJDomR�GDV�PDUFDV��$�RSHUDomR�FRQMXQWD�SRVVLELOLWD�D�FULDomR�GH�QRYRV�HVWtPXORV�YLVXDLV�
H�WiWHLV�HP�SHoDV�GR�YHVWXiULR�H�VXD�DVVRFLDomR�FRP�FDWHJRULDV�H�FRQFHLWRV�Mi�HVWDEHOHFLGRV�QD�
FXOWXUD��$�WUDQVSRVLomR�GHVVHV�VH�Gi�DWUDYpV�GD�RVFLODomR�SHQGXODU�GH�VLJQL¿FDGRV�FXOWXUDLV�SDUD�
VLJQL¿FDGRV�QR�YHVWXiULR��,ELG����$�PRGD�H�D�PtGLD�VH�UHWURDOLPHQWDP��Mi�TXH�WDQWR�RV�DUWHIDWRV�GH�
PRGD�TXDQWR�R�SUySULR�FRUSR�KXPDQR�UHGH¿QHP�VH�DWUDYpV�GDV�SUiWLFDV�VRFLDLV�

2�FRQWH~GR�GLIXQGLGR�SHODV�PtGLDV�DWUDYpV�GR�GLVFXUVR�LPSHOH�D�FRQ¿JXUDomR�GH�SURGXWRV�GH�
PRGD�FRPR�DUWHIDWRV�H[FOXVLYRV��FXMR�YDORU�H�SDUWLFXODULGDGHV�SRGHP�VHU�LQFRUSRUDGRV�SHORV�
XVXiULRV��$V�PtGLDV��H�SULQFLSDOPHQWH�D�SXEOLFLGDGH��GH�PRGD�HVIRUoDP�VH�HP�FULDU�FHQiULRV�H�
FRQWH[WRV�IDEULFDGRV��SHUIHLWRV��FRELoiYHLV��GHPRQVWUiYHLV�H�HWF��³7RGDV�HVVDV�FULDo}HV�HVWmR�
SDXWDGDV�HP�HVWUDWpJLDV�QDUUDWLYDV��GLVFXUVLYDV�H�PHVPR�QDV�GH�WH[WXDOL]DomR�TXH�JHUDP�WDLV�
HIHLWRV�GH�VHQWLGR�GH�FRQVWUXo}HV�GH�PXQGR��jV�TXDLV�VXEMD]��VHPSUH��D�LOXVmR�GH�TXH�GHWHUPL�
QDGR�SURGXWR��SXEOLFLWDGR�SHODV�PtGLDV��p�DEVROXWDPHQWH�QHFHVViULR´��,ELG���S�����

2�QRWyULR�IRWyJUDIR�5LFKDUG�$YHGRQ�GHFODURX�HP������TXH�VHX�SDSHO�HUD�YHQGHU�VRQKRV�H�QmR�
URXSDV��69(1'6(1���������(QTXDQWR�6DQWRV��������DWHVWD�TXH�p�LPSUHVFLQGtYHO�j�SXEOLFL�
GDGH�GH�PRGD�D�H[LELomR�GDV�URXSDV��SRLV�HODV�GHVHQFDGHDULDP�XP�GHVHMR�GH�SRVVH��0DUWLQV�
�������GLVFRUGD��DVVHYHUDQGR�TXH�D�H[LELomR�GDV�URXSDV�QmR�p�LPSUHVFLQGtYHO��0DLV�LPSRUWDQWH�
p�D�UHODomR�FRP�XPD�DXUD�GH�VR¿VWDomR��RXVDGLD��VHQVXDOLGDGH�RX�VHMD�TXDO�IRU�R�SULQFLSDO�DWUL�
EXWR�DR�TXDO�D�PDUFD�GH�PRGD�GHVHMD�VHU�DVVRFLDGD�
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e�HYLGHQWH�TXH�R�PHUFDGR�YLYHQFLD�XPD�LQÀDomR�GH�PDUFDV�H�SURGXWRV��2V�FRQVXPLGRUHV�WrP�D�
VHX�GLVSRU�XPD�DPSOD�DPRVWUD�GH�PDUFDV��EHP�FRPR�DFHVVR�IDFLOLWDGR�D�LQIRUPDo}HV�GH�PRGD�
JOREDO��0HUFDGRORJLFDPHQWH�±�PDV�QmR�VRPHQWH�±�D�VRFLHGDGH�FRQWHPSRUkQHD�RUJDQL]D�VH�
SRU�XPD�OyJLFD�GH�KLSHUHVFROKD��/,329(76.<��RS�FLW����1D�KLSHUPRGHUQLGDGH��RX�QD�FXOWXUD�
�PXQGR�GDV�PDUFDV�TXH�YLYHPRV�DWXDOPHQWH��RV�LQGLYtGXRV�VmR�LQGHSHQGHQWHV�H�OLYUHV�SDUD�
HVFROKHUHP�SURGXWRV�RX�PDUFDV�TXH�OKHV�WUDJDP�PDLRU�VDWLVIDomR�SHVVRDO��'HVVD�PDQHLUD��RV�
FRQVXPLGRUHV�EXVFDP�QDV�PDUFDV�D�DTXLVLomR�GH�YDORUHV�GLIHUHQFLDLV��HPEDVDGRV�QDV�VHQVD�
o}HV�HPRFLRQDLV�TXH�R�FRQVXPR�SRGH�SURSRUFLRQDU�

3RU�HVVH�PRWLYR�DV�PDUFDV��HVSHFLDOPHQWH�DV�PDUFDV�GH�PRGD��RSWDP�SRU�XPD�OLQJXDJHP�PDLV�
O~GLFD�H�PHQRV�DUJXPHQWDWLYD�TXH�SURPRYDP�ODoRV�HPRFLRQDLV�HQWUH�R�FRQVXPLGRU�H�D�PDUFD��
2�HQODFH�SUHWHQGH�VHU�HVWDEHOHFLGRV�HP�GLYHUVRV�QtYHLV��DWUDYpV�GH�FDPSDQKDV�H�FRPXQLFDo}HV��
DWHQGLPHQWR�HP�SRQWR�GH�YHQGD��H[SHULrQFLD�GH�FRPSUD��H�WDPEpP�D�QtYHO�GH�SURGXWR��HQIDWL�
]DQGR�DV�H[SHULrQFLDV�SRVLWLYDV�TXH�D�PDUFD�SURSRUFLRQD��$�rQIDVH�HPRFLRQDO�Gi�VH�VREUHPD�
QHLUD�SRU�PHLR�GD�H[SHULrQFLD��R�TXH�FDUDFWHUL]D�R�DWXDO�FHQiULR�PHUFDGROyJLFR�SRU�OXGLFLGDGH�
H�DXWRLQGXOJrQFLD��3HVTXLVDGRUHV�H�DWRUHV�GD�iUHD�GH�YLVXDO�PHUFKDQGLVLQJ�H�FRQVXPR�LQWLWXODP�
D�DWXDO�IDVH�GR�YDUHMR�FRPR�UHWDLOWDLQPHQW´��XP�QHRORJLVPR�DPHULFDQR�TXH�PHVFOD�DV�SDODYUDV�
³UHWDLO´��YDUHMR��H�³HQWHUWDLQPHQW´��HQWUHWHQLPHQWR���6$&.5,'(5��*8,'Ê�	�+(59Ê���������
$�MXQomR�GH�DPEDV�DV�SDODYUDV�p�DXWRH[SOLFDWLYD��R�GLYHUWLPHQWR�LQFOXL�R�SUySULR�DWR�GH�FRPSUD�

 
3. Metodologia

(VVDV�H�RXWUDV�QRYLGDGHV�LPSOLFDP�HP�PXGDQoDV�SDUD�D�PRGD�HP�QtYHLV�JOREDO�H�ORFDO��1R�FDP�
SR�EUDVLOHLUR�GD�FRQIHFomR�GH�PRGD��R�HVWDGR�GH�6DQWD�&DWDULQD�UHFHEH�IUHTXHQWH�GHVWDTXH�HP�
UHODomR�j�TXDOLGDGH�PDWHULDO�H�WpFQLFD�GH�VHXV�SURGXWRV��7RGDYLD��D�IDOWD�GH�YLVLELOLGDGH�GR�HVWDGR�
HQTXDQWR�PDQDQFLDO�FULDWLYR�SDUHFH�WUD]HU�GL¿FXOGDGHV�QD�YDORUL]DomR�GRV�SURGXWRV��H�HP�OHJL�
WLPDU�R�HVWDGR�HQTXDQWR�SROR�SURGXWRU�GH�PRGD�H�QmR�VRPHQWH�GH�YHVWXiULR��FRPR�DSUHVHQWDGR�
QD�LQWURGXomR�GHVWH�DUWLJR��(VWD�SHVTXLVD�WHYH�FRPR�REMHWLYR�WUDoDU�XP�SDQRUDPD�GD�LQG~VWULD�
GD�PRGD�FDWDULQHQVH��LGHQWL¿FDQGR�VHXV�GHVD¿RV�H�RSRUWXQLGDGHV��VHQGR��SRUWDQWR��XPD�SHVTXLVD�
DSOLFDGD��6XD�QDWXUH]D�p�TXDOLWDWLYD��FRPELQDQGR�D�SHVTXLVD�ELEOLRJUi¿FD�H�GRFXPHQWDO��$VVLP��
FRQGX]LX�VH�D�LQWHUSUHWDomR�GH�GDGRV�YHUEDLV�H�QXPpULFRV�GH�SXEOLFDo}HV�DFDGrPLFDV�H�LQGXV�
WULDLV�UHOHYDQWHV�QD�iUHD�GH�PRGD�H�GH�SURGXomR�LQGXVWULDO�Wr[WLO�H�GR�YHVWXiULR�

'HQWUH�DV�IRQWHV�VREUH�R�VWDWXV�GD�SURGXomR�GH�PRGD�FDWDULQHQVH��SRGH�VH�FLWDU�RV�WH[WRV�VREUH�
SURGXomR�LQGXVWULDO�Wr[WLO�H�GH�FRQIHFomR�QDV�UHJL}HV�GH�%UXVTXH�%OXPHQDX�±�TXH�LQDXJXUDP�R�
VHWRU�GD�³PRGD´�HP�6DQWD�&DWDULQD�±�H�GD�UHJLmR�VXO�GR�HVWDGR��FRP�GHVWDTXH�j�FLGDGH�GH�&UL�
FL~PD��2V�UHVXOWDGRV�GD�SHVTXLVD�'HOSKL�UHDOL]DGD�SRU�/RFNV�HW��DO��6REUH�R�IXWXUR�GD�PRGD�HP�
6DQWD�&DWDULQD�IRUDP�IXQGDPHQWDLV�SDUD�FRPSRU�DV�DQiOLVHV�GHVWD�LQYHVWLJDomR��$LQGD��GDGRV�
TXDQWLWDWLYRV�UHIHUHQWHV�j�SDUWLFLSDomR�QR�3,%��IDWXUDPHQWR��Q~PHUR�H�FDUDFWHUL]DomR�GH�HPSUHVDV�
GR�HVWDGR�),(6&��)XQGDomR�GD�,QG~VWULD�GR�(VWDGR�GH�6DQWD�&DWDULQD���$%,7��$VVRFLDomR�%UDVL�
OHLUD�GD�,QG~VWULD�7r[WLO�H�GH�&RQIHFomR��H�6&0&��6DQWD�&DWDULQD�0RGD�H�&XOWXUD��SODWDIRUPD�GH�
LQRYDomR�H�FRQH[mR�HQWUH�LQG~VWULD��YDUHMR��DFDGHPLD��HVWXGDQWHV�H�FRPXQLGDGH��IRUDP�OHYDQWD�
GRV�MXQWR�D�HVVDV�LQVWLWXLo}HV�H�HP�WH[WRV�QRWLFLRVRV�YHLFXODGRV�QD�PtGLD�HVWDGXDO�

2V�GDGRV�IRUDP�DQDOLVDGRV�HP�FRQWUDVWH�XP�FRP�RV�RXWURV��EXVFDQGR�HYLGHQFLDU�R�KLVWyULFR�
SHUFRUULGR�QR�GHFRUUHU�GRV�DQRV��FRP�rQIDVH�SDUD�R�SHUtRGR�D�SDUWLU�GRV�DQRV�������TXDQGR�D�
JOREDOL]DomR�DPSOLRX�D�FRPSHWLWLYLGDGH�GR�PHUFDGR�GH�PRGD��$�SDUWLU�GR�HVWDGR�GD�DUWH�OH�
YDQWDGR�QR�LWHP�SUHFHGHQWH�GHVWH�DUWLJR��D�rQIDVH�QD�DQiOLVH�H�LQWHUSUHWDomR�GRV�GDGRV�LQFLGLX�
VREUH�D�YDORUL]DomR�HVWpWLFR�VLPEyOLFD�GRV�SURGXWRV�GR�YHVWXiULR�SDUD�TXH�VHMDP�SHUFHELGRV�
FRPR�SURGXWRV�GH�PRGD��6HQGR�DVVLP��DERUGRX�VH�D�³LQG~VWULD�GH�PRGD´�D�SDUWLU�GH�SHUVSHFWL�
YDV�HVWUDWpJLFDV�WDQWR�GH�JHVWmR�GH�PDUFDV�FRPHUFLDLV��EUDQGLQJ��TXDQWR�GR�SRQWR�GH�YLVWD�GD�
SXEOLFLGDGH��XPD�YH]�TXH��FRPR�Mi�D¿UPDGR��DPEDV�DV�iUHDV�FRQWULEXHP�SDUD�D�FRQVWUXomR�GH�
XP�LPDJLQiULR�GH�³PRGD´�DR�UHGRU�GH�PHURV�SURGXWRV�GH�YHVWXiULR�

&DGD�YH]�PDLV��FDEH�DR�EUDQGLQJ�±�SRU�PHLR�GH�Do}HV�GH�GHVLJQ��SXEOLFLGDGH�H�PDUNHWLQJ�±�
LQYHVWLU�QD�HVWUDWpJLD�GH�SHUVRQDOL]DomR��7RUQDU�D�PDUFD�KXPDQD��8PD�PDUFD�SHVVRD��FRP�
HVWLOR�H�FDUiWHU��8PD�PDUFD�TXH�VXVWHQWH�VH�QD�VXD�DXWHQWLFLGDGH��4XH�UHÀLWD�VHX�'1$��PHV�
PR�TXH�PXWiYHO���1R�kPELWR�GD�FRPXQLFDomR�GH�PRGD��R�EUDQGLQJ�DWXD�QD�JHVWmR�GR�SUR�
GXWR�GH�PRGD�H�QD�JHVWmR�GD�LQIRUPDomR�GH�PRGD��HP�SURO�GD�FRQVWUXomR�H�FRQVROLGDomR�GH�
XPD�DOPD�SDUD�DV�PDUFDV�

$V�PDUFDV�RULJLQDOPHQWH�VXUJLUDP�FRP�D�¿QDOLGDGH�GH�LGHQWL¿FDU�H�VLQDOL]DU�SURGXWRV��DWUD�
YpV�GH�DVVLQDWXUDV�H�HPEDODJHQV�GLVWLQWDV��YLVDP�FRPXQLFDU�VXD�LGHQWL¿FDomR��SURSULHGDGH�RX�
RULJHP��$XWRUHV��SRUpP��FRQFRUGDP�TXH�FDGD�YH]�PDLV�DV�IXQo}HV�GD�PDUFD�HVWHQGHP�VH�H�
HVWD�SDVVD�D�VHU�FRPSUHHQGLGD�DWUDYpV�GH�YDORUHV�DWULEXtGRV�D�XP�VHUYLoR��SURGXWR�RX�LQVWLWXL�
omR��3DUD�*RPH]��2OKDWV�H�3yOR�D�PDUFD�FRQVWLWXL�XP�VLVWHPD�FRP�GLYHUVDV�H[SUHVV}HV��6mR�
DV�H[SUHVV}HV�DVVRFLDGDV�D�WDO�VLVWHPD�JHUDP�DVVRFLDo}HV�FRP�FRQMXQWRV�GH�YDORUHV�H�DOpP�GH�
LGHQWL¿FD�OR��GLIHUHQFLDP�QR�GRV�FRQFRUUHQWHV��³)XQFLRQD�FRPR�XP�LQGLFDGRU�GH�SURFHGrQFLD�
H�TXDOLGDGH��LQÀXHQFLDQGR�QD�GHFLVmR�GH�FRPSUD´��*20(=��2/+$76�(�3Ï/2��������S���

0DLV�GR�TXH�XP�VtPEROR�YLVXDO��D�PDUFD�p�XPD�H[SHULrQFLD�VHQVRULDO��%XVFDGD�SHORV�FRQ�
VXPLGRUHV�SDUD�RV�PDLV�GLYHUVRV�¿QV��8PD�PDUFD�WUDQVFHQGH�R�SURGXWR��(OD�FRQIHUH�SHUVR�
QDOLGDGH�jTXLOR�TXH�p�PDWHULDO�H�R�DGLFLRQD�XPD�QDUUDWLYD�VLPEyOLFD��2V�SURGXWRV��SRUWDQWR��
LQVWLWXHP�LQVWUXPHQWRV�GH�GLIHUHQFLDomR�H�VHJPHQWDomR�GH�PHUFDGR��EHP�FRPR�LQWHJUDP�
FRQVXPLGRUHV�HP�FRPXP�FRQHFWDQGR�RV�DWUDYpV�GDV�PDUFDV��6HQGR�TXH�D�PDUFD�p�XP�HOH�
PHQWR�IXQGDPHQWDO�GH�GLIHUHQFLDomR�GD�FRQFRUUrQFLD��SRLV�WUDQVPLWH�D�LPDJHP�H�D�PHQVD�
JHP�GR�SURGXWR��*8,',��52%,&��������

e�YiOLGR�UHVVDOWDU�TXH�DV�PHWDV�HVWDEHOHFLGDV�SHORV�FRQVXPLGRUHV�VH�GmR�PXLWR�PDLV�D�QtYHO�
VLPEyOLFR�GR�TXH�D�QtYHO�IXQFLRQDO��)LVNH��DSXG�69(1'6(1��������FRQVLGHUD�XPD�VXSRVWD�
GHPRFUDFLD�GH�VLJQL¿FDomR�QD�OyJLFD�GH�PHUFDGR�FRQWHPSRUkQHD��XPD�YH]�TXH�FRQVXPLGRUHV�
WrP�D�FDSDFLGDGH�H�D�SUHGLVSRVLomR�D�LQWHUYLU�QRV�VtPERORV�GDV�PDUFDV�GH�PRGR�DWLYR�FRP�
REMHWLYRV�SDUWLFXODUHV��DVVRFLDQGR�H�UHVVLJQL¿FDQGR�SURGXWRV�H�PDUFDV��,VVR�SRGH�VHU�QRWDGR��
HVSHFL¿FDPHQWH��HP�FDVRV�HP�TXH�URXSDV�GH�PDUFDV�GH�OX[R�VmR�XWLOL]DGDV�SRU�S~EOLFRV�YLVL�
YHOPHQWH�PHQRV�DEDVWDGRV��VHQGR�TXH�HVVHV�~OWLPRV�WrP�DFHVVR�jV�SURGXWRV�GHVVDV�PDUFDV�SRU�
GRDo}HV�RX�SRU�IDOVL¿FDo}HV��&$0326��������5,%(,52��������

&RPR�XPD�PDUFD�SRVVLELOLWD�FRQVWUXLU�LGHRORJLD�H�PLWRV�GH�FRQVXPR��Ki�SRU�SDUWH�GDV�PDU�
FDV�XPD�SURGXomR�PtWLFR�VLPEyOLFD�TXH�EXVFD�DWULEXLU�YDORU�jTXLOR�WXGR�TXH�UHSUHVHQWD��3(�
5$66,��0$&+$'2���������9LYH�VH��SRLV��R�HVWUHODGR�GDV�PDUFDV��FRPR�GLDJQRVWLFDUDP�
/LSRYHWVN\�H�6HUUR\���������$�FXOWXUD�FRLQFLGH�FRP�R�PXQGR�GDV�PDUFDV�H�GH�FRQVXPR�H�R�
XQLYHUVR�PHUFDQWLO�WRUQD�VH��HP�DOJXPD�SRUomR��XP�XQLYHUVR�FXOWXUDO��2�DPSOR�DOFDQFH�GHVVH�
IHQ{PHQR�p�YLVtYHO�QD�Mi�PHQFLRQDGD�IDOVL¿FDomR�FRPR�DomR�FUHVFHQWH�GH�FRQWUDFXOWXUD��$Q�
WLJDPHQWH��IDOVL¿FDo}HV�OLPLWDYDP�VH�D�FRSLDU�H�UHSURGX]LU�D�EDL[R�FXVWR�H�EDL[D�PDUJHP�GH�
OXFUR�DSHQDV�SURGXWRV�GH�PDUFD�GH�OX[R��$WXDOPHQWH��D�IDOVL¿FDomR�p�JOREDO�H�PDVVL¿FDGD�

2V�OLPLWHV�GD�SURSULHGDGH�LQWHOHFWXDO�DODUJDP�VH�SDUD�DEDUFDU�DV�TXHVW}HV�GDV�PDUFDV�H�WRGRV�
RV�HOHPHQWRV�TXH�FRORFDP�HP�MRJR��$�SURSULHGDGH�LQWHOHFWXDO�FRQVLGHUD�³DV�PDUFDV��VHX�OR�
JRWLSR��VHX�HVWLOR��DR�TXH�ID]�GHOHV��QR�VHQWLGR�DUWtVWLFR�GR�WHUPR��XPD�FULDomR��XP�SURGXWR�
FXOWXUDO´��,ELG��S������6H�DQRV�DWUiV�SUHRFXSDYDP�D�OHJLWLPLGDGH�H�DXWHQWLFLGDGH�GH�REUDV�
GH�DUWH�GH�3LFDVVR�RX�5HPEUDQGW��D�VRFLHGDGH�FRQWHPSRUkQHD�SDUHFH�FRPSUHHQGHU�R�WHUPR�
SURSULHGDGH�LQWHOHFWXDO�FRP�rQIDVH�HP�SURGXWRV�H�H[SUHVV}HV�GDV�PDUFDV�/DFRVWH�H�/RXLV�
9XLWWRQ��'H�PRGR�JHQHUDOL]DGR��D�UHSHUFXVVmR�H�D�GLPHQVmR�GDV�IDOVL¿FDo}HV�GH�SURGXWRV�GH�
PDUFDV��DWUDYpV�GR�LQYHVWLPHQWR�QD�FySLD�GH�VHXV�ORJRWLSRV�H[SOLFLWDP�TXmR�FHQWUDLV�WRUQD�
UDP�VH�DV�PDUFDV�QD�VRFLHGDGH�FRQWHPSRUkQHD��+i�DLQGD�PDUFDV��FRPR�p�R�FDVR�GD�PDUFD�
HVSDQKROD�=DUD��TXH�FULRX�SDUD�VL�XPD�LPDJHP�GH�RIHUWDU�³SURGXWRV�GH�PDUFD�GH�PRGD´�±�
PXLWDV�YH]HV�FRSLDGRV�GDV�SDVVDUHODV�GH�PDUFDV�UHQRPDGDV�GH�SUrW�j�SRUWHU�±�D�SUHoRV�DFHV�
VtYHLV�D�XPD�DPSOD�JDPD�GD�SRSXODomR�
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2�HPSUHHQGHGRU�D¿UPD�TXH�IUHQWH�j�VLWXDomR�GH�FULVH�LQVWDXUDGD�Ki�GRLV�SRVVtYHLV�FDPLQKRV�
D�VHJXLU��³DJLU�HP�FRQMXQWR�SDUD�VRPDU�HVIRUoRV�QR�VHQWLGR�GH�FREUDU�PHOKRUHV�FRQGLo}HV�SRU�
SDUWH�GR�JRYHUQR�H��HP�RXWUD�SRQWD��EXVFDU�R�IRUWDOHFLPHQWR�GD�PRGD�SURGX]LGD�FRP�PDLV�
GHVLJQ�H�PDWHULDLV�HODERUDGRV��SDUD�TXH�DV�SHVVRDV�UHFRQKHoDP�R�SURGXWR�GDTXL�FRPR�GH�TXD�
OLGDGH´��*5$1'2�DSXG�6$17$(//$��������Q�S���

$�DomR�6&0&�IRL�FULDGD�QR�DQR�GH������HP�SURO�GH�SURPRYHU�D�LQRYDomR�QRV�VHJPHQWRV�GH�
PRGD�H�GHVLJQ�HP�6DQWD�&DWDULQD��LQWHJUDQGR�HPSUHViULRV��GHVLJQHUV��SURIHVVRUHV�H�HVWXGDQWHV��
$�SODWDIRUPD�IRL�IRUPDGD�IUHQWH�j�FRPSUHHQVmR�GH�TXH�PHVPR�GLYHUVRV�DQDOLVWDV�QDFLRQDLV�H�
LQWHUQDFLRQDLV�UHYHODUHP�R�SRGHU�IDEULO�H�FULDGRU�GDV�LQG~VWULDV�Wr[WHLV��6DQWD�&DWDULQD�SHUPD�
QHFLD�VHQGR�FRQVLGHUDGD�PHUDPHQWH�SURGXWRUD�GH�EHQV�GH�YHVWXiULR��(P�FHUWR�JUDX��R�HVWDGR�
DLQGD�GHSHQGH�GH�RXWURV�HVWDGRV��6mR�3DXOR�H�5LR�GH�-DQHLUR��H�SDtVHV��HVSHFLDOPHQWH�GD�(XUR�
SD��SDUD�LQFLWDU�LQRYDo}HV�OLJDGDV�j�FULDomR�GH�PRGD�H�ODQoDPHQWR�GH�WHQGrQFLDV�GH�PRGD�HP�
YHVWXiULR�H�DFHVVyULRV�

0HVPR�OHYDQGR�HP�FRQWD�R�SDQRUDPD�GH�FULVH�HFRQ{PLFD��D�LQVHUomR�GD�PRGD�HQTXDQWR�SUR�
MHWR�FULDWLYR�GLULJLGR�QD�FDGHLD�SURGXWLYD�Wr[WLO�SUHYr�SRVVLELOLGDGHV�D�LQG~VWULD�GH�PRGD�ORFDO��
&DGD�YH]�PDLV�p�FODUR�SDUD�WHyULFRV�H�SDUD�FRQVXOWRUHV�TXH�R�FUHVFLPHQWR�QR�IDWXUDPHQWR�VH�Gi�
HP�IXQomR�GR�DXPHQWR�GR�YDORU�DJUHJDGR�GR�SURGXWR�H�GD�PDUFD��XPD�YH]�TXH�D�FRPSHWLomR�
QD�SURGXomR�GH�FRPRGLWLHV�GH�EDL[R�SUHoR�WRUQRX�VH�PDLV�DFLUUDGD�FRP�FRQIHFo}HV�GH�EDL[R�
FXVWR�ORFDOL]DGDV�QR�VXGHVWH�DVLiWLFR��3RUWDQWR��SDUHFH�KDYHU�FRQFRUGkQFLD�TXH�SDUD�D�FRQVROL�
GDomR�GR�VHWRU�GD�PRGD�QR�HVWDGR�GH�6DQWD�&DWDULQD�p�PLVWHU�D�EXVFD�GH�TXDOLGDGH�GLIHUHQFLDO�
H�YDORUL]DomR�VLPEyOLFD��LQYHVWLQGR�HP�PDUFDV��SURGXWRV�H�FRPXQLFDo}HV�TXH�H[SUHVVHP�YDOR�
UHV�GD�PRGD�FRP�H[FHOrQFLD�

 
���&RQFOXV}HV��GHVD¿RV�SDUD�PDUFDV�GH�PRGD�FDWDULQHQVHV

%RD�SDUWH�GR�PHUFDGR�GH�PRGD���SDUWH�GD�LQG~VWULD�Wr[WLO�H�GH�YHVWXiULR���LQYHVWH�QD�FRPSUD��QD�
FRQVWUXomR�H�QD�JHVWmR�GH�PDUFDV��(VVDV�PDUFDV�FRQVWLWXHP�XP�SDWULP{QLR�LQWDQJtYHO�GDV�HPSUH�
VDV��QR�SURFHVVR�GH�LGHQWL¿FDomR�H�TXDOL¿FDomR�VLPEyOLFD��SURSLFLDQGR�YDQWDJHQV�FRP�UHODomR�j�
OHPEUDQoD�H�j�SUHIHUrQFLD�GR�S~EOLFR�FRQVXPLGRU�TXH��DLQGD��DFHLWD�SDJDU�PDLV�SRU�SURGXWRV�GH�
PDUFD��(VVD�HVWUDWpJLD�EXVFD�HQIUHQWDU�D�GLVSXWD�GR�PHUFDGR�FRP�PDUFDV�TXH�RIHUHFHP�SURGXWRV�
VLPLODUHV�H��SRU�VHUHP�PDLV�FRQKHFLGDV��FRQTXLVWDUDP�D�SUHIHUrQFLD�GR�S~EOLFR�FRQVXPLGRU�

e�QRWiYHO�D�H[LVWrQFLD�GH�SRORV�SURGXWLYRV�Wr[WHLV�H�GH�FRQIHFomR��WDLV�TXDO�R�SROR�Wr[WLO�GR�
HVWDGR�GH�6DQWD�&DWDULQD��%UDVLO���TXH�PDWHULDOL]DP�SURFHVVRV�H�FRQFHLWRV�HP�SURGXWRV�FRQVX�
PtYHLV�GH�PRGD��TXH�QmR�VmR�FRQVLGHUDGRV�SRORV�GH�PRGD��,VVR��SRLV�HVVDV�HPSUHVDV�GH�YHV�
WXiULR�DLQGD�HQIUHQWDP�GL¿FXOGDGHV�HP�HVWDEHOHFHU�R�HOR�VLPEyOLFR�H�JHULU�FRPR�PDLRU�H¿FiFLD�
H�H¿FLrQFLD�RV�SURFHVVRV�GH�FULDomR�H�JHVWmR�GH�PDUFDV��EUDQGLQJ���EHP�FRPR�JHULU�VXD�RIHUWD�
GH�SURGXWRV�FRHUHQWHV�FRP�R�XQLYHUVR�VLPEyOLFR�GD�PRGD��LQYHVWLQGR�WDPEpP�HP�GHVLJQ�H�HP�
SXEOLFLGDGH��1R�GHFRUUHU�GHVWH�HQVDLR�SUHWHQGHX�VH�HOXFLGDU�D�SXEOLFLGDGH�H�R�GHVLJQ�FRPR�HV�
VHQFLDLV�SDUD�D�FRQVWUXomR�GH�PHQVDJHQV�SDUD�R�HOR�GH�FRPXQLFDomR�HQWUH�D�PDUFD�H�RV�FRQVX�
PLGRUHV�H�LQWHUHVVDGRV��VHMDP�HVVDV�PHQVDJHQV�YHLFXODGDV�HP�SURGXWRV�RX�HP�FDPSDQKDV�SX�
EOLFLWiULDV��2X�VHMD��WDQWR�R�GHVLJQ�TXDQWR�D�SXEOLFLGDGH�FRQVWURHP�VLQDLV�TXH�LQGX]HP�D�XPD�
OHLWXUD�GDV�TXDOLGDGHV��YDORUHV�H�SRVLFLRQDPHQWR�GDV�PDUFDV�±�HQWUH�HODV��DV�PDUFDV�GH�PRGD�

3DUHFH�TXH�R�SUREOHPD�D�VHU�VROXFLRQDGR�HP�UHODomR�DRV�SURFHVVRV�GH�LQIRUPDomR�H�FRPXQL�
FDomR�GH�PRGD�SRU�SDUWH�GDV�HPSUHVDV�GH�PRGD�LQFLGH�QmR�QD�XWLOL]DomR�±�RX�QD�UHVLVWrQFLD�
HP�XWLOL]DU�±�OLQJXDJHQV�LQRYDGRUDV��VXUSUHHQGHQWHV�H�FDWLYDQWHV�MXQWR�DR�PHUFDGR��PDV��VH�
JXUDPHQWH��¿UPDU�XPD�LGHQWLGDGH�GH�PDUFD�SRU�PHLR�GH�XPD�FRHUrQFLD�FRPXQLFDWLYD�IUHQWH�D�
DOWD�PXWDELOLGDGH�H�YROXELOLGDGH�FDUDFWHUtVWLFDV�GR�VLVWHPD�H��SRU�FRQVHTXrQFLD��GR�PHUFDGR�GH�
PRGD��+i��VREUHPDQHLUD��FRPR�SUiWLFD�EHP�GLVWULEXtGD�QR�HVWDGR��D�SHUPDQrQFLD�GH�HVWUXWXUDV�
IDPLOLDUHV�H�DXVrQFLD�GH�JHVWmR�FULDWLYD�H�LQRYDGRUD�±�XPD�YH]�TXH�VmR�UDURV�RV�FDVRV�GH�PDU�

���5HVXOWDGRV��8P�SDQRUDPD�VREUH�LQG~VWULD�GH�PRGD�HP�6DQWD�&DWDULQD

ýLDUQLHQơ�	�9LHQDåLQGLHQơ��������GHVHQYROYHUDP�XP�HVWXGR�VREUH�DV�SULQFLSDLV�FDUDFWHUtVWL�
FDV�GD�LQG~VWULD�GH�PRGD�FRQWHPSRUkQHD��$SHVDU�GD�WHFQRORJLD�DSOLFDGD�j�SURGXomR�H�ORJtVWLFD�
H�GD�LQRYDomR�HP�JHUHQFLDPHQWR�GH�SURFHVVRV�SRVVLELOLWDU�XPD�VLQFURQLD�GD�FDGHLD�SURGXWLYD�
FRP�RV�iSLFHV�GH�GHPDQGD��D�WRPDGD�GH�GHFLV}HV�GHQWUR�GDV�HPSUHVDV�p�FDGD�YH]�PDLV�XUJHQ�
WH��SRLV�D�GHPDQGD�GH�SURGXWR�p�LQFRQVWDQWH�H�QHEXORVD��$VVLP��D�RFRUUrQFLD�JHUDO�GR�VHWRU�p�
D�RIHUWD�GH�XP�YROXPH�PDLRU�GH�SURGXWRV��R�TXH�YDL�HP�FRQWUDPmR�j�QRomR�GH�LQFUHPHQWR�GH�
YDORU�VLPEyOLFR��$R�PHVPR�WHPSR��RV�SHVTXLVDGRUHV�OLWXDQRV�LGHQWL¿FDP�TXH�DV�HPSUHVDV�GH�
PRGD�SHUPDQHFHP�ORQJDV��FRPSOH[DV�H�LQÀH[tYHLV��R�TXH�RV�FLFORV�GH�SURGXomR�H�FRQVXPR�GH�
ORQJDGRV�H�DV�WRUQD�LQDGHTXDGDV�jV�GHPDQGDV�FRQWHPSRUkQHDV��,ELG���%,2866(��������

(P�FRQWH[WR�QDFLRQDO��R�HVWDGR�GH�6DQWD�&DWDULQD�SRVVXL�QRWiYHO�UHFRQKHFLPHQWR�QRV�UD�
PRV�Wr[WLO�H�GH�FRQIHFomR�±�UHIHULQGR�VH�j�FRQIHFomR��DVVHPEODJH��HP�LQJOrV��GH�SHoDV�GH�
YHVWXiULR��2�VHWRU�Wr[WLO�HVWHQGH�VH�SRU�YiULDV�UHJL}HV�GHVVH�(VWDGR��6XD�KLVWyULD�QR�VHWRU�
DSUHVHQWD�D�FLGDGH�GH�%UXVTXH�FRPR�³EHUoR�GD�¿DomR�FDWDULQHQVH´�GHVGH�R�LQtFLR�GD�GpFDGD�
GH�������&255($��3,0(17$����������-i�QR�DQR�GH�������D�LQG~VWULD�Wr[WLO�H�GH�FRQIHFomR�
GH�6DQWD�&DWDULQD��%UDVLO��REWHYH�D�VHJXQGD�FRORFDomR�QD�SDUWLFLSDomR�QR�SURGXWR�LQWHUQR�
EUXWR��3,%���GHQWUR�GR�VHWRU�Wr[WLO�QDFLRQDO��,VVR�UHSUHVHQWRX�XP�YDORU�GH�86������ELOK}HV��
SRVLFLRQDQGR�VH�DSHQDV�DWUiV�GH�6mR�3DXOR��TXH�REWHYH�86�������ELOK}HV��6HJXQGR�D�$%,7��
QR�DQR�GH�������D�SDUWLFLSDomR�GD�FDGHLD�Wr[WLO�UHSUHVHQWRX������GR�IDWXUDPHQWR�HP�������
1R�DQR�GH�������D�FRQ¿JXUDomR�IDEULO�H�HFRQ{PLFD�VH�PRVWUDYD�DGHTXDGD�SDUD�LQYHVWLPHQ�
WRV�QR�VHWRU�GR�YHVWXiULR��3ULQFLSDOPHQWH�GHYLGR�DR�PRWLYR�GR�HVWDGR�HQFRQWUDU�VH�HQWUH�RV�
FLQFR�PDLRUHV�SRORV�Wr[WHLV�GR�PXQGR��GLYLGLQGR�HVSDoR�FRP�$OHPDQKD�H�&KLQD��/2&.6�HW��
DO����������&RP�D�LQGXVWULDOL]DomR�GH�SDtVHV�GR�VXGHVWH�DVLiWLFR��ERD�SDUWH�GD�SURGXomR�Wr[WLO�
PXQGLDO�IRL�DIHWDGD��&RPR�DWHQGLD�PRUPHQWH�R�FHQiULR�QDFLRQDO��D�LQG~VWULD�Wr[WLO�FDWDULQHQ�
VH�PDQWHYH�FUHVFLPHQWR�DWp�R�DQR�GH������

2V�DQRV�GH������H������WrP�VLGR�GLItFHLV�SDUD�R�VHWRU�LQGXVWULDO�Wr[WLO�H�GH�FRQIHFomR�QR�HV�
WDGR��R�TXDO�IRL�LPSDFWDGR�DSHQDV�WDUGLDPHQWH�HP�UHODomR�DRV�GHPDLV�HVWDGRV�IUHQWH�j�FULVH�
HFRQ{PLFD�QDFLRQDO��2�VHWRU�DEULX�PmR�GH�PLOKDUHV�GH�IXQFLRQiULRV��EHP�FRPR�DV�GHPDLV�UH�
JL}HV�GR�SDtV��7RGDYLD��D�FRQFHQWUDomR�GH�PmR�GH�REUD�GH�EDL[R�FXVWR�QRV�HVWDGRV�GDV�UHJL}HV�
1RUGHVWH�H�&HQWUR�2HVWH�LQÀXHQFLRX�R�FRUWH�GH�HPSUHVDV�H�XQLGDGHV�IDEULV�FDWDULQHQVHV��3RVL�
WLYDPHQWH��D�SURGXomR�HP�ORFDo}HV�LQWHUQDFLRQDLV�GH�EDL[R�FXVWR�H�D�LPSRUWDomR�GH�SURGXWRV�Mi�
¿QDOL]DGRV�IRL�UHGX]LGD�GHYLGR�j�DOWD�GR�GyODU��'H�DFRUGR�FRP�MRUQDOLVWDV�ORFDLV��³RV�LPSDFWRV�
SHOD�TXHGD�GH�PRYLPHQWR�QR�VHWRU�QmR�VH�UHVWULQJHP�DSHQDV�jV�JUDQGHV�FRPSDQKLDV��$FDEDP�
VHQGR�DLQGD�PDLRUHV�QDV�PLFUR�H�SHTXHQDV�HPSUHVDV´��DV�TXDLV�VmR�WDPEpP�PDLV�LQVWiYHLV�

1R�DQR�GH�������D�SURGXomR�LQGXVWULDO�Wr[WLO�GHVSHQFRX�����HQWUH�RV�PHVHV�GH�MDQHLUR�D�RXWX�
EUR��WHQGR�D�PHVPD�SRUFHQWDJHP�UHGX]LGD�QDV�YHQGDV��2V�Q~PHURV�DVVHPHOKDP�RV�UHIHUHQWHV�
DR�DQR�GH�������R�TXH�LQGLFDULD�XPD�HVWDJQDomR�GH����DQRV�SDUD�D�LQG~VWULD�Wr[WLO�FDWDULQHQVH�
�'$�0277$���������7RGDYLD��RV�tQGLFHV�GH�H[SRUWDomR�FUHVFHUDP��XOWUDSDVVDQGR�R�HVWDGR�GH�
6mR�3DXOR�HP�H[SRUWDo}HV�QR�PHUFDGR�Wr[WLO�±�6DQWD�&DWDULQD�IHFKRX�R�DQR�FRP�YHQGDV�GH�
86�������PLOK}HV�FRQWUD�86�������PLOK}HV�GDV�FRPSDQKLDV�SDXOLVWDV��TXH�OLGHUDYDP�DWp�������
VHJXQGR�R�-RUQDO�GH�6DQWD�&DWDULQD��������

(P�HQWUHYLVWD�DR�MRUQDOLVWD�9DOGRPLUR�GD�0RWWD��GD�5iGLR�&LGDGH��R�HPSUHViULR�0DUFXV�
6FKORVVHU��SUHVLGHQWH�GR�6LQGLFDWR�GDV�,QG~VWULDV�7r[WHLV��GH�)LDomR�H�7HFHODJHP�GH�%UXV�
TXH��6L¿WHF��FRQVLGHUD�TXH�D�FULDWLYLGDGH�p�D�FKDYH�SDUD�VROXFLRQDU�RV�SUREOHPDV�UHIH�
UHQWHV�j�FULVH�HFRQ{PLFD��'$�0277$��������Q�S����-i�R�SUHVLGHQWH�GD�LQLFLDWLYD�6&0&�H�
HPSUHViULR�GR�VHWRU��&OiXGLR�*UDQGR�FRQVLGHUD�TXH�³6DQWD�&DWDULQD�IRL�R�(VWDGR�TXH�PDLV�
FUHVFHX�QD�LQG~VWULD�GH�FRQIHFomR�QRV�~OWLPRV�FLQFR�DQRV�H�YiULDV�HPSUHVDV�GDTXL�HVWmR�
ROKDQGR�FHQWURV�FRQVXPLGRUHV�GH�DOWR�YDORU�DJUHJDGR��FRPR�(XURSD�H�(VWDGRV�8QLGRV´�
�DSXG�6$17$(//$��������Q�S���
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5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
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FDV�GH�VXFHVVR�SRU�TXDOLGDGHV�HVWpWLFDV�SDUWLFXODUHV��WDLV�TXDLV�D�FDPLVDULD�'XGDOLQD�H�D�RXVDGD�
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QDO�DPHULFDQD�HXURSHLD��XPD�YH]�TXH�R�HL[R�SHUPDQHFH�QR�LPDJLQiULR�GD�PRGD�FRPR�ODQoDGRU�
GH�WHQGrQFLDV�GH�PRGD�

3DUD�D�DPSOD�PDLRULD�GDV�HPSUHVDV�GH�PRGD�FDWDULQHQVH��WRUQD�VH�LPSUHVFLQGtYHO�D�PDQXWHQ�
omR�GH�XPD�LGHQWLGDGH�GH�PDUFD�VHJXUD�H�IXQGDPHQWH��FRQVLGHUDQGR�DV�WHQGrQFLDV�GH�PRGD�
TXH�VH�DOWHUDP�DJRUD�PDLV�UDSLGDPHQWH�TXH�D�WUDGLFLRQDO�VHSDUDomR�2XWRQR�,QYHUQR�H�3ULPDYH�
UD�9HUmR��,VHQWDU�VH�GH�UHQRYDU�VHXV�SURGXWRV�H�UHYHU�DV�HVWUDWpJLDV�GD�PDUFD�GHYLGR�DV�WHQGrQ�
FLDV�GH�PRGD�H�FRQFHLWR�GD�FROHomR�QmR�p�FDPLQKR�YLiYHO�DV�HPSUHVDV�GH�PRGD��TXH�UHVSRQ�
GHP�GLUHWDPHQWH�DR�GHVHMR�GRV�LQGLYtGXRV�GH�HVWDUHP�QD�PRGD��$R�PHVPR�WHPSR��DV�PDUFDV�
GHYHP�DWHQWDUHP�DR�DPDGXUHFLPHQWR�GH�VXDV�PDUFDV�FRPHUFLDLV��8PD�YH]�TXH�DV�PDUFDV�
GH�PRGD�HQIUHQWDP�R�GHVD¿R�GH�DGDSWDUHP�VXDV�OLQJXDJHP�H�SURGXWR�WDQWR�SDUD�TXH�HVWHMDP�
FRHUHQWHV�FRP�DV�WHQGrQFLDV�GH�PRGD��FRPR�PDQWHQGR�VHXV�'1$�GH�PDUFD�H�SRVLFLRQDPHQWR��
0XGDP�SDUD�PDQWHU�VH�YLYDV�

2�PDLRU�GHVD¿R�GDV�LQG~VWULDV�Wr[WHLV�H�GH�FRQIHFomR�QR�DWXDO�HVWiJLR�GH�GHVHQYROYLPHQWR�LQ�
GXVWULDO�H�GH�FULDomR�QR�HVWDGR�GH�6DQWD�&DWDULQD�p�D�DWULEXLomR�GH�YDORUHV�HVWpWLFR�VLPEyOLFRV�
D�SURGXWRV�TXH�DSUHVHQWDP�TXDOLGDGHV�REMHWLYDV�H�PDWHULDLV��SURGXWRV�Wr[WHLV�GH�TXDOLGDGH��
PDV�TXH�DLQGD�QmR�VmR�FRQVLGHUDGRV�SURGXWRV�GH�PRGD���,VVR�SRLV��LGHQWL¿FRX�VH�TXH�DOpP�GD�
LQIRUPDomR�GDV�WHQGrQFLDV�GH�PRGD�DOFDQoDU�XPD�SDUFHOD�DLQGD�OLPLWDGD�QR�FRQWH[WR�SURGXWLYR�
GR�YHVWXiULR�HP�6DQWD�&DWDULQD��p�DLQGD�PDLV�GLPLQXWD�D�SDUFHOD�GH�HPSUHVDV�TXH�LQYHVWHP�HP�
GHVLJQ��SXEOLFLGDGH�H�JHVWmR�GDV�VXDV�PDUFDV��VHMD�HP�SURGXWR��VHMD�HP�Do}HV�GH�FRPXQLFDomR��
1D�LQG~VWULD�GH�PRGD��Ki�PDUFDV�FDWDULQHQVHV�TXH�Mi�WrP�FRQTXLVWDGR�R�PHUFDGR�QDFLRQDO�H�
R�LQWHUQDFLRQDO��LQYHVWLQGR�QR�GHVLJQ�GH�VHXV�SURGXWRV�H�QD�JHVWmR�LQWHJUDGD�GD�FRPXQLFDomR�
GH�PRGD��JHUHQFLDQGR�PDUFDV�DVVRFLDGDV�D�XP�FRQWH~GR�HVWLOtVWLFR�HPRFLRQDO�UHFRQKHFLGR�H�
GHVHMDGR�SHOR�S~EOLFR�

 
5HIHUrQFLDV�ELEOLRJUi¿FDV

%,2866(��)UHGHULF��4XHO�DYHQLU�SRXU�OHV�WHQGDQFHV"�,Q��%DFULH�/���(G����4X¶HVW�FH�TX¶XQH�
WHQGDQFH�GH�PRGH"�SS��������3DULV���)pGpUDWLRQ�)UDQoDLVH�GX�3UrW�j�3RUWHU�)pPLQLQ�������
&$0326��$PDQGD�4XHLUR]��2�PLWR�FRPR�LQFUHPHQWR�GR�SURGXWR�QD�JHVWmR�GD�PDUFD�GH�
PRGD��HVWXGR�GH�LPDJHQV�JUi¿FR�SXEOLFLWiULDV�GDV�PDUFDV�/DQoD�3HUIXPH�H�0RUHQD�5RVD��'LV�
VHUWDomR�GH�0HVWUDGR��3URJUDPD�GH�3yV�*UDGXDomR�HP�'HVLJQ��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�
&DWDULQD�������
&$0326��$PDQGD�4XHLUR]��3RU�HQWUH�UHGHV�H�WUDPDV��D�LQGXPHQWiULD�GH�SHVFDGRUHV�H�PDUL�
FXOWRUHV�GD�)UHJXHVLD�GH�6DQWR�$QW{QLR�GH�/LVERD��)ORULDQySROLV�6&���'REUDV��%DUXHUL��63���Y��
���S��������������
&,$51,(1(��5DPXQH��	�9,(1$=,1',(1(��0LOLWD��0DQDJHPHQW�RI�FRQWHPSRUDU\�IDVKLRQ�
LQGXVWU\��FKDUDFWHULVWLFV�DQG�FKDOOHQJHV��3URFHGLD�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��Y������
SS��������������'2,����������M�VEVSUR������������
&,'5(,5$��5HQDWD�3LWRPER��2V�VHQWLGRV�GD�0RGD��YHVWXiULR��FRPXQLFDomR�H�FXOWXUD��6mR�
3DXOR��$QQDEOXPH�������
&255($��0DUFHOD�.UXJHU��3,0(17$��0DUJDUHWK�GH�&DVWUR�$IHFKH��5HHVWUXWXUDomR�3URGXWL�
YD�QD�,QG~VWULD�GR�9HVWXiULR�QR�0XQLFtSLR�GH�%UXVTXH���5HYLVWD�'LVFHQWH�([SUHVV}HV�*HRJUi�
¿FDV��)ORULDQySROLV�±�6&��1�����S���������MXQ������
'(�0277$��9DOGRPLUR��&ULVH�IRL�R�PDLRU�LQLPLJR�GR�VHWRU�Wr[WLO�HP�������5iGLR�&LGDGH�������
����������'LVSRQtYHO�HP���KWWS���UF�DP�EU�ZHE�QRWLFLD�LGB������!��$FHVVR�HP����PDLR������
*,867,��1LFROHWWD��$�LQG~VWULD�GD�PRGD�QRV�HVWXGRV�RUJDQL]DFLRQDLV��PLWRV��HTXtYRFRV�H�SHUV�
SHFWLYDV�GH�SHVTXLVD��,Q��625&,1(//,��3DROR��RUJ����(VWXGDU�D�0RGD��FRUSRV��YHVWXiULRV��
HVWUDWpJLDV��������SS���������
*20(=��/XL]�6DORPmR�5LEDV��2/+$76��0DJDOL��3Ï/2��&ODXGLD��)DVKLRQ�%UDQGLQJ��XPD�
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%ULGJHW�5LOH\�H�D�2S�$UW��1DWXUH]D��
3HUFHomR�H�5HSUHVHQWDomR
Bridget Riley and Op Art: Nature, Perception    
and Representation

$%675$&7��7KH�H[KLELWLRQ���³7KH�5HV�
SRQVLYH�(\H´�±�LQ������DW�WKH�0XVHXP�RI�
0RGHUQ�$UW�LQ�1HZ�<RUN��EURXJKW�SURMHF�
WLRQ�DQG�UHFRJQLWLRQ�WR�2S�$UW�DQG�DOVR�WR�
%ULGJHW�5LOH\��%ULGJHW�5LOH\¶V�DHVWKHWLFV�
LV�SDUW�RI�D�VHW�RI�H[SHULPHQWDO�SUDFWLFHV��
GHYHORSHG�GXULQJ�WKH�SRVW�ZDU�SHULRG��IURP�
ZKLFK�VRPH�QRQ�UHSUHVHQWDWLRQDO�FRQFHSWV�
ZHUH�H[SORUHG�DQG�GHYHORSHG��+HU�DUW�
LV�IRFXVHG�LQ�WUDQVSRUW�WR�WKH�REVHUYHU¶V�
VHQVHV��WKH�LPPDWHULDO�IRUFHV�RI�D�VXEWOH�
QDWXUH��D�QDWXUH�ZKLFK�LV�FRPPDQGHG�E\�
WKH�LQWHUDFWLRQ�RI�OLJKW��KHDW�DQG�HQHUJ\��DQ�
(LQVWHLQLDQ�QDWXUH�RI�ZDYH�SDUWLFOH�GXDOLW\��
D�QDWXUH�RI�LQYLVLEOH�IRUFHV��7KLV�QDWXUH�LV�
UHYHDOHG�LQ�KHU�ZRUNV��WKURXJK�SXUH�SODVWLF�
UHODWLRQV�JOHDQHG�WKURXJK�D�SKHQRPHQROR�
JLFDO�DSSURDFK�WKDW�LVRODWHV�DQG�DPSOL¿HV�
HVVHQWLDO�IRUPV�DQG�UHODWLRQVKLSV��+HU�UH�
SUHVHQWDWLRQDO�DUW��KDG�WKUHH�HYROXWLRQDU\�
VWDJHV��ZKLFK�DUH�LQWHUUHODWHG������XQGHUV�
WDQGLQJ�RI�WKH�QDWXUH�RI�KXPDQ�SHUFHSWLRQ��
����UHSUHVHQWDWLRQ�RI�WKH�YLVXDO�DQG�SUH�
FHSWLYH�H[SHULHQFH�RI�QDWXUH�DQG�����WKLUG�
FRQFHUQV�WKH�ZD\V�LQ�ZKLFK�%ULGJHW�5LOH\¶V�
ZRUN�UHÀHFWV�WKH�XQGHUVWDQGLQJ�RI�QDWXUH�

.(<:25'6��2S�$UW��%ULGJHW�5LOH\��(OHPHQWV�
RI�QDWXUH��3DWWHUQV

5(6802��$�H[SRVLomR�±�³7KH�5HVSRQVLYH�
(\H´���GH�������QR�0XVHX�GH�$UWH�0R�
GHUQD�GH�1RYD�,RUTXH��WURX[H�D�SURMHomR�
H�R�UHFRQKHFLPHQWR�j�2S�$UW�H�WDPEpP�D�
%ULGJHW�5LOH\��$�HVWpWLFD�GH�%ULGJHW�5LOH\��
ID]�SDUWH�GH�XP�FRQMXQWR�GH�SUiWLFDV�H[SH�
ULPHQWDLV�GHVHQYROYLGDV�GXUDQWH�R�SHUtRGR�
SyV�JXHUUD��D�SDUWLU�GDV�TXDLV��DOJXQV�FRQ�
FHLWRV�QmR�UHSUHVHQWDFLRQDLV�VmR�H[SORUDGRV�
H�GHVHQYROYLGRV��$�VXD�DUWH�IRFD�VH�HP�
WUDQVSRUWDU�DWp�DRV�VHQWLGRV�GR�REVHUYDGRU��
DV�IRUoDV�LPDWHULDLV�GH�XPD�QDWXUH]D�VXEWLO��
UHFpP�FRQFHELGD��XPD�QDWXUH]D�FRPDQGDGD�
SHOD�LQWHUDomR�GD�OX]��GR�FDORU�H�GD�HQHUJLD��
XPD�QDWXUH]D�(LQVWHLQLDQD�GD�GXDOLGDGH�
GH�RQGD�SDUWtFXOD��XPD�QDWXUH]D�GH�IRUoDV�
LQYLVtYHLV��(VVD�QDWXUH]D��p�UHYHODGD�QRV�
VHXV�WUDEDOKRV��DWUDYpV�GH�UHODo}HV�SOiVWLFDV�
SXUDV��DJUXSDGDV�DWUDYpV�GH�XPD�DERUGD�
JHP�IHQRPHQROyJLFD��TXH�LVROD�H�DPSOLD�
DV�IRUPDV�H�DV�UHODo}HV�HVVHQFLDLV��$�VXD�
SUiWLFD�UHSUHVHQWDFLRQDO��SDVVRX�SRU�WUrV�HV�
WiJLRV�HYROXWLYRV��TXH�VH�LQWHU�UHODFLRQDP��
����FRPSUHHQVmR�GD�QDWXUH]D�GD�SHUFHomR�
KXPDQD������UHSUHVHQWDomR�GD�H[SHULrQFLD�
YLVXDO�H�SUHFHSWLYD�GD�QDWXUH]D��FXOPLQDGR�
FRP�����D�PDQHLUD�SHOD�TXDO�R�VHX�WUDEDOKR�
UHÀHWH�D�FRPSUHHQVmR�GD�QDWXUH]D�

3$/$95$6�&+$9(��2S�$UW��%ULGJHW�5LOH\��
(OHPHQWRV�GD�QDWXUH]D��3DGU}HV

João Pedro Martins de 
Almeida Manaia

'HVLJQHU���3KRWRJUDSKHU��
5HVHDUFKHU

,QVWLWXWR�3HGUR�1XQHV
/DERUDWyULR
(QVDLRV��'HVJDVWH�H��
0DWHULDLV��/('	0$7�

�����������&RLPEUD���
3RUWXJDO

1. Introdução

2V�PRYLPHQWRV�DUWtVWLFRV�GR�LQtFLR�GR�VpFXOR�;;��LQFLGHP�VREUHWXGR�QDV�SHVTXLVDV�H[SHUL�
PHQWDLV�HP�WRUQR�GD�IRUPD��GD�FRU�H�GD�OX]��PDV�WDPEpP�QD�UHSUHVHQWDomR�GR�PRYLPHQWR��
QRPHDGDPHQWH�QR�&XELVPR��QR�)XWXULVPR�H�QD�2S�$UW��$�2S�$UW�FRPHoD�D�JDQKDU�GHVWDTXH�
QD�(XURSD�H�QRV�(VWDGRV�8QLGRV�GXUDQWH�R�LQtFLR�GRV�DQRV�����%DUUHWW���������2S�$UW�p�R�
WHUPR�UHGX]LGR�GH�³2SWLFDO�$UW´��$UWH�ÏWLFD���HPERUD�VHQGR�HVVHQFLDOPHQWH�IRUPDO��DEVWUDWD�
H�H[DWD��D�VXD�HVWpWLFD�IRFD�VH�HVVHQFLDOPHQWH��QRV�HIHLWRV�SVLFR¿VLROyJLFRV�GD�YLVmR��JHUDQ�
GR�UHVSRVWDV�SUHFHSWLYDV�H�GLQkPLFDV��(VWDV�UHVSRVWDV��SURYRFDP�QR�REVHUYDGRU�LPDJHQV�H�
VHQVDo}HV�LOXVyULDV��DWUDYpV�GD�DWLYDomR�GD�YLVmR�H�GR�VHX�FRUSR�TXH�VHQWH�H�UHVSRQGH�DRV�
HVWtPXORV�YLVXDLV��:DGH��������
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FIGURA 2 e 3
%ULGJHW�5LOH\��+HVLWDWH�������
H�0RYHPHQW�LQ�6TXDUHV��
�����

)RQWH��ZZZ�WDWH�RUJ�XN�
DUW�DUWZRUNV�ULOH\�KHVLWDWH�
W������H�ZZZ�DUWPDJ�FR�XN�
VFRWWLVK�QDWLRQDO�JDOOHU\�UVD�
EULGJHW�ULOH\�

HYROXomR�GD�SLQWXUD�GH�%ULGJHW�5LOH\�QD�2S�$UW�H�����R�GH�FRPSUHHQGHU�FRPR�p�TXH�RV�HOHPHQ�
WRV�GD�QDWXUH]D��RV�LQVWDQWHV�YLVOXPEUHV�QDWXUDLV�VmR�UHSUHVHQWDGRV�H�FRPSUHHQGLGRV�QDV�VXDV�
SLQWXUDV��DVVLP�FRPR�UHVSRQGHU�j�TXHVWmR��&RPR�p�TXH�DWUDYpV�GH�XP�YRFDEXOiULR�DEVWUDWR��
³PDWHPiWLFR´�H�VLPSOHV�DV�VXDV�SLQWXUDV�HYRFDP�XPD�IRUWH�LPSUHVVmR�GH�OX]�H�LQWHQVLGDGH�
FURPiWLFD��XPD�VHQVDomR�GH�PRYLPHQWR�VXEWLO�H�jV�YH]HV�YLEUDQWH��SURGX]LQGR�SHUFHo}HV�FRP�
SOH[DV"�(P�WHUPRV�GH�PHWRGRORJLD��IRUDP�FRQVXOWDGDV�REUDV�UHIHUrQFLD�ELEOLRJUi¿FDV��WDLV�
FRPR��FDWiORJRV��OLYURV��REUDV�H�VtWLRV�ZHE��)RUDP�WDPEpP��WLGDV�HP�FRQWD�WRGDV�DV�UHIHUrQFLDV�
TXH�SXGHVVHP�FRQWULEXLU�SDUD�D�HYROXomR�GR�HVWXGR��GHVGH�D�YLVLWD�D�H[SRVLo}HV��ELEOLRWHFDV�
H�RXWURV�ORFDLV�FRP�LQWHUHVVH�VLJQL¿FDWLYRV��'D�DQiOLVH��LQWHUSUHWDomR�H�FUX]DPHQWR�GH�WRGD�D�
LQIRUPDomR�FROHWDGD��RULJLQRX�XPD�LQYHVWLJDomR�RULJLQDO�

 
3. Op Art – “The Responsive Eye”

2V�DQWHFHGHQWHV�GD�2S�$UW�SRGHP�VHU�HQFRQWUDGDV�HP�SLQWXUDV�GR�3yV�,PSUHVVLRQLVPR��)XWXULVPR��
&RQVWUXWLYLVPR�5XVVR��'DGDLVWDV�H�QDV�GHFODUDo}HV�DUWtVWLFDV�H�GLGiWLFDV�GRV�PHVWUHV�GD�%DXKDXV��
6mR�HQFRQWUDGDV�OLJDo}HV�GR�PRYLPHQWR�2S�$UW��FRP�DV�LQYHVWLJDo}HV�GR�kPELWR�GD�SVLFRORJLD��
VREUHWXGR�FRP�D�SVLFRORJLD�GD�*HVWDOW��2V�DUWLVWDV�GD�2S�$UW�WUDEDOKDUDP�H�H[SORUDUDP�GLYHUVRV�
IHQyPHQRV�H�HIHLWRV�YLVXDLV��LPDJHP�IDQWDVPD�H�PRYLPHQWR�FRQVHFXWLYRV��D�LQWHUIHUrQFLD�QD�OLQKD��
RV�FRQWUDVWHV�GH�FRU�H�D�YLEUDomR�FURPiWLFD��*OHLWPDQ��)ULGOXQG��	�5HLVEHUJ��������

2�WHUPR�2S�$UW�IRL�XVDGR�SHOD�SULPHLUD�YH]�QXP�DUWLJR�TXH�VDLX�QD�UHYLVWD�7LPH�0DJD]LQH�HP�
������$�H[SRVLomR�³7KH�5HVSRQVLYH�(\H´��TXH�WHYH�OXJDU�HP������QR�0R0$��HP�1RYD�,RUTXH��
VRE�D�GLUHomR�GH�:LOOLDP�&��6HLW]��WURX[H�D�SURMHomR�H�R�UHFRQKHFLPHQWR�j�2S�$UW�H�WDPEpP�D�%ULG�
JHW�5LOH\��SRU�SDUWH�GR�S~EOLFR�H�GD�FRPXQLFDomR�VRFLDO��:DGH���������3DUWLFLSDUDP�QHVWD�H[SRVL�
omR��PDLV�GH�FHP�DUWLVWDV�GH�TXLQ]H�SDtVHV�H�LQFOXtUDP�QRPHV�FRPR�RV�GH��9LFWRU�9DVDUHO\��-RVHI�
$OEHUWV��-XOLR�/H�3DUF��$G�5HLQKDUGW��.HQQHWK�1RODQG��&DUORV�&UX]�'LH]��+HLQ]�0DFN�H�D�%ULGJHW�
5LOH\��$�SLQWXUD�³&XUUHQW´��¿J�����GH�%ULGJHW�5LOH\�IRL�XVDGD�SDUD�LOXVWUDU�D�FDSD�GD�H[SRVLomR�³7KH�
5HVSRQVLYH�(\H´��H�WDPEpP�IRL�LQFOXtGD�QD�H[SRVLomR�DR�ODGR�GH�RXWUDV�SLQWXUDV�GD�VXD�DXWRULD��
FRPR��³+HVLWDWH´��¿J����H�³0RYHPHQW�LQ�6TXDUHV´��¿J������&��6HLW]��������

 

�:LOOLDP�&��6HLW]��QXP�FRPXQLFDGR�GH�LPSUHQVD�VREUH�D�H[SRVLomR��HVFUHYHX��³WKHVH�ZRUNV�
H[LVW�OHVV�DV�REMHFWV�WR�EH�H[DPLQHG�WKDQ�DV�JHQHUDWRUV�RI�SHUFHSWXDO�UHVSRQVHV�LQ�WKH�H\H�
DQG�PLQG�RI�WKH�YLHZHU��8VLQJ�RQO\�OLQHV��EDQGV�DQG�SDWWHUQV��ÀDW�DUHDV�RI�FRORXU��ZKLWH��
JUH\�RU�EODFN�RU�FOHDQO\�FXW�ZRRG��JODVV��PHWDO�DQG�SODVWLF��SHUFHSWXDO�DUWLVWV�HVWDEOLVK�D�QHZ�
UHODWLRQVKLS�EHWZHHQ�WKH�REVHUYHU�DQG�D�ZRUN�RI�DUW��7KHVH�QHZ�NLQGV�RI�VXEMHFWLYH�H[SHUL�
HQFHV���DUH�HQWLUHO\�UHDO�WR�WKH�H\H�HYHQ�WKRXJK�WKH\�GR�QRW�H[LVW�SK\VLFDOO\�LQ�WKH�ZRUN�LW�
VHOI´��:LOOLDP�&��6HLW]�VXEOLQKD�DLQGD��³WKHVH�ZRUNV�LQDXJXUDWH�D�QHZ�SKDVH�LQ�WKH�JUDPPDU�

FIGURA 1

%ULGJHW�5LOH\��&XUUHQW�������

)RQWH��/HH��3��0��%ULGJHW�
5LOH\¶V�(\H�%RG\�3UREOHP��
&KURQRSKRELD��2Q�7LPH�LQ�

WKH�$UW�RI�WKH�����V��SiJ����

$�2S�$UW�UHSUHVHQWD�XP�PXQGR�PXWiYHO�H�LQVWiYHO�H�QmR�VH�EDVHLD�DSHQDV�QD�SHUFHomR�YLVXDO��PDV�
DGYpP�WDPEpP�GD�SUySULD�PRGHUQLGDGH�H�GR�GHVHQYROYLPHQWR�WHFQROyJLFR��$�HPHUJrQFLD�GD�SRSX�
ODULGDGH�GD�2S�$UW�SRGH�VHU�YLVWD��FRPR�D�FRQYHUJrQFLD�GDV�SUHRFXSDo}HV�FRQWHPSRUkQHDV�UHODWL�
YDPHQWH�DR�IXWXUR�GD�FLrQFLD�H�GD�WHFQRORJLD�QD�GpFDGD�GH�����VHQGR�LQYDULDYHOPHQWH�GHVFULWD�SHORV�
PpGLD�FRPR�XPD�DUWH�FLHQWt¿FD�H�WHFQROyJLFD��$UWLVWDV�FRPR�D�%ULGJHW�5LOH\��QHJDUDP�HVVD�OLJDomR��
SRLV�SHQVDYDP�D�VXD�DUWH�FRPR�XP�OXJDU�GH�SHUFHomR�H�GH�H[SHULrQFLD�SUySULD��3RSSHU��������

(PERUD�ULJRURVD�QD�VXD�IRUPD�H�HVWUXWXUD��DV�SLQWXUDV�GH�%ULGJHW�5LOH\��VmR�LQVSLUDGDV�QRV�HOHPHQ�
WRV�QDWXUDLV��WDLV�FRPR�FRUUHQWHV�GH�iJXDV��R�HIHLWR�GR�YHQWR�QD�UHOYD�RX�HQWmR�HP�VHQVDo}HV�ItVLFDV�
�)ROOLQ���������$V�VXDV�SLQWXUDV�DSUHVHQWDP�RV�SDGU}HV�QmR�UHSUHVHQWiYHLV�GD�QDWXUH]D��FRP�R�RE�
MHWLYR�GH�LQFHQWLYDU�R�GHVHQYROYLPHQWR�GH�XPD�QRYD�PDQHLUD�GH�YHU�D�QDWXUH]D�DWUDYpV�GD�³DJHQF\�
RI�LQYROXQWDU\�PHPRULHV´��.XGLHOND���������$R�FRQWHPSODU�XPD�SLQWXUD�GH�%ULGJHW�5LOH\���FRPR�
³&XUUHQW´��¿J�����GH�������R�REVHUYDGRU�p�OHYDGR�D�H[SHULPHQWDU�XPD�H[SHULrQFLD�WRWDO�GRV�VHXV�
VHQWLGRV��³&XUUHQW´�p�XPD�SLQWXUD�TXH�³EULQFD´�FRP�D�YLVmR�H�FRP�R�FRUSR��/HH��������

 

(P�³&XUUHQW´��R�REVHUYDGRU�p�OHYDGR�D�TXHVWLRQDU�VH��³2�TXH�HVWRX�D�REVHUYDU"´��RX�PHOKRU��
³4XH�VHQVDo}HV�HVWmR�D�VHU�WUDQVPLWLGDV"´��$R�SURORQJDU�D�VXD�FRQWHPSODomR��H�VHQGR�³&XU�
UHQW´�XPD�SLQWXUD�D�SUHWR�H�EUDQFR��LOXVRULDPHQWH�FRPHoDP�D�VXUJLU��XPD�YDVWD�JDPD�GH�FLQ�
]HQWRV�SRU�HQWUH�DV�OLQKDV�SUHWDV�VRE�R�IXQGR�EUDQFR��$JRUD��VRE�XP�ROKDU�PDLV�KLSQRWL]DGR�H�
¿[R��D�VXD�VXSHUItFLH�FRPHoD�D�JDQKDU�YLGD�H�D�WUHPHU��FRPR�R�HIHLWR�HVWURERVFySLR��(�FRP�D�
FRQWLQXDomR��VXUJHP�FRUHV�IDQWDVPDV��FRPR�RV�GRXUDGRV��RV�WRQV�GH�URVDV�H�YHUGHV��SRU�HQWUH�
DV�OLQKDV��TXH�ODWHMDP�H�FLQWLODP��DIHWDQGR�R�FpUHEUR��2�FRUSR�GR�REVHUYDGRU��FRPHoD�WDPEpP�
D�VHQWLU�R�HIHLWR�GHVVHV�HVWtPXOR�YLVXDLV��GDQGR�RULJHP�D�VHQVDo}HV�GHVDJUDGiYHLV��FRPR�QiX�
VHDV��RX�HQWmR��GRUHV�GH�FDEHoD�LQWHQVDV��/HH��������

 
���2EMHWLYR�0HWRGRORJLD

%ULGJHW�5LOH\�IRL�XP�GRV�H[SRHQWHV�GD�2S�$UW��$WUDYpV�GDV�VXDV�SLQWXUDV�D�SUHWR�H�EUDQFR��
HOD�FULRX�LOXV}HV�yWLFDV�FLQWLODQWHV��TXH�IDVFLQDP�H�FRQIXQGHP�RV�ROKRV��D�PHQWH�H�R�FRUSR�
GH�TXHP�DV�REVHUYD��WUDGX]LQGR�VH�FRPR�XPD�DUWH�GH�WUDQVIRUPDomR�SVLFROyJLFD��&RPHoRX�D�
H[SHULPHQWDU�D�FRU�HP�������GHGLFDQGR�VH�GHVGH�HVVH�PRPHQWR��j��LQYHVWLJDomR�GD�SHUFHomR�
KXPDQD�DWUDYpV�GDV�FRUHV�H�IRUPDV��(PERUD��DV�VXDV�SLQWXUDV�WHQKDP�XPD�IRUPD�DEVWUDWD��
%ULGJHW�5LOH\�p�LQVSLUDGD�SHOD�QDWXUH]D��2V�REMHWLYRV�GHVWH�DUWLJR�IRUDP������R�GH�SHUFHEHU�D�
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1RV�¿QDLV�GD�GpFDGD�GH�����%ULGJHW�5LOH\��LQVDWLVIHLWD�FRP�DV�DERUGDJHQV�FRQYHQFLRQDLV�GD�
SLQWXUD�GH�SDLVDJHP�SRUTXH��FRPR�HOD�D¿UPD��HVWDV�IDOKDP�HP�FDSWXUDU�D�TXDOLGDGH�FLQWLODQWH�
GD�QDWXUH]D��%ULGJHW�5LOH\�FRPHoD�D�GHVHQYROYHU�R�VHX�HVWLOR�EDVHDQGR�VH�H�H[SORUDQGR�DV�
WpFQLFDV�GRV�SLQWRUHV�GR�LPSUHVVLRQLVPR�H��HP�SDUWLFXODU��UHFUHDQGR�DV�SLQWXUDV�GH�*HRUJHV�
6HXUDW��SLRQHLUR�QR�PRYLPHQWR�SRQWLOKLVWD��FRPR�³/H�3RQW�GH�&RXUEHYRLH´���������2�VHX�RE�
MHWLYR�HUD�R�GH�GLVVHFDU�D�H[SHULHQFLD�YLVXDO��VHSDUDQGR�RV�VHXV�HOHPHQWRV�FRQVWLWXLQWHV�GD�FRU�
H�GD�IRUPD��UHGX]LQGR�RV�jV�VXDV�IRUPDV�HOHPHQWDUHV��GH�6DXVPDUH]���������FRPR�HP�³3LQN�
/DQGVFDSH´�GH�������¿J������2�VHX�PpWRGR�GH�WUDEDOKR�IRL�WDPEpP�DSULPRUDGR�H�GHVHQYROYL�
GR�FRP�EDVH�HP�DQiOLVHV�H�VtQWHVHV�HPStULFDV��DWUDYpV�GD�UHJXODULGDGH�GH�OLQKDV��VXSHUItFLHV�H�
FRPELQDo}HV�GH�FRUHV��%ULGJHW�5LOH\�HVWXGD�D�QDWXUH]D�GD�SHUFHomR�SRU�PHLR�GH�FRUHV�H�IRUPDV�
VLPSOHV��³,�FRXOGQ¶W�JHW�QHDU�ZKDW�,�ZDQWHG�WKURXJK�VHHLQJ��UHFRJQL]LQJ�DQG�UHFUHDWLQJ��VR�,�
VWRRG�WKH�SUREOHP�RQ�LWV�KHDG��,�VWDUWHG�VWXG\LQJ�VTXDUHV��UHFWDQJOHV��WULDQJOHV�DQG�WKH�VHQVD�
WLRQV�WKH\�JLYH�ULVH�WR´�5LOH\��������

 

(P�������%ULGJHW�5LOH\�FRPHoD�D�WUDEDOKDU�D�SXUH]D�GDV�VXDV�SLQWXUDV�D�SUHWR�H�EUDQFR��XQLGD�
GHV�JHRPpWULFDV�LQGHSHQGHQWHV��FRPR�ULVFDV��TXDGUDGRV��UHWkQJXORV�H�FtUFXORV��VmR�H[SORUDGDV�
SDUD�IRUPDUHP�SDGU}HV�TXH�VH�WUDQVIRUPDP��GLVVROYHP��WUHPHP�RX�PRYHP��GH�WDO�IRUPD�TXH�
DV�VXDV�GLVWRUo}HV��HVWDEHOHFHP�ULWPRV�GH¿QLGRV��2�VHX�WUDEDOKR�SRGHULD�VHU�GHVFULWR�FRPR��
³WKH�SRZHUV�RI�QDWXUH´�TXH�OLWHUDOPHQWH�YLEUD��5\FURIW���������$OJXPDV�GDV�VXDV�SLQWXUDV�WrP�
RV�QRPHV�GDV�VHQVDo}HV�H�H[SHULHQFLDV�SUHWHQGLGDV��WDLV�FRPR��³&XUUHQW´��¿J�����³+HVLWDWH´�
�¿J�����³0RYHPHQW�LQ�6TXDUHV´��¿J�����³+RUL]RQWDO�9LEUDWLRQ´�¿J�����H�³7UHPRU´��¿J����

 

FIGURA 4
%ULGJHW�5LOH\��3LQN�/DQG�
VFDSH�������
 
)RQWH��ZZZ�VRXWKEDQNFHQ�
WUH�FR�XN�EORJ�¿YH�WKLQJV�
NQRZ�DERXW�EULGJHW�ULOH\

FIGURA 5
%ULGJHW�5LOH\��+RUL]RQWDO�
9LEUDWLRQ�������

)RQWH��ZZZ�NDUVWHQVFKXEHUW�
FRP�QHZV�����

RI�DUW���LW�LV�FOHDU�DOVR�KRZ�FORVH�WR�WKH�ERUGHU�RI�VFLHQFH�DQG�WHFKQRORJ\�VRPH�RI�WKH�KDUGFR�
UH�RSWLFDO�ZRUNV�DUH��DQG�WKH\�UHPLQG�XV�DW�WKH�VDPH�WLPH�KRZ�FORVH�WR�DUW�DUH�VRPH�LPDJHV�
RI�VFLHQFH´��&��6HLW]��������

2V�FRPHQWiULRV�PDLV�IUHTXHQWHV�VREUH�D�H[SRVLomR�UHODFLRQDYDP�VH�FRP�DV�VHQVDo}HV�GH�PR�
YLPHQWR�TXH�DV�SLQWXUDV�SDUHFLDP�SURYRFDU��³WKH�ZDOOV�LQ�WKH�PXVHXP�DSSHDUHG�WR�TXLFNHQ��
ÀLFNHU��SXOVH��YLEUDWH��DV�LI�VXEMHFW�WR�WHPSRUDO�ÀX[´��/HH���������8P�GRFXPHQWiULR�SURGX]L�
GR�QD�pSRFD��GHVFUHYH�RV�HIHLWRV�SVLFR¿VLROyJLFRV�GDV�SLQWXUDV�DSDUHQWHPHQWH�PyYHLV��QXPD�
WHQWDWLYD�GH�FDSWXUDU�DV�LQFHUWH]DV�GRV�HVSHWDGRUHV�EHP�FRPR�PRELOL]DU�RSWLFDPHQWH�RV�VHXV�
FRUSRV��SURGX]LQGR�UHDo}HV�ItVLFD�H�FRUSRUDLV��-RKQ�&DQDGD\��FUtWLFR�GR�1HZ�<RUN�7LPHV�TXH�
QD�pSRFD��HVFUHYHX�XP�DUWLJR�LQWLWXODGR�³7KH�5HVSRQVLYH�(\H��7KUHH�&KHHUV�DQG�+LJK�+RSHV´�
D¿UPRX�TXH�D�2S�$UW�VHULD�WDOYH]�R�PDLV�LPSRUWDQWH�PRYLPHQWR�DUWtVWLFR�GD�GpFDGD��³WKH�RQO\�
REMHFWV�EHLQJ�FUHDWHG�WRGD\��DV�DUW��WKDW�FDQ�FRPSHWH�ZLWK�ODXQFKLQJ�SDGV�DQG�LQGXVWULDO�PDFKL�
QHU\�DV�H[SUHVVLRQV�RI�WKH�FKDUDFWHU�XQLTXH�WR�RXU�FLYLOL]DWLRQ´��&DQDGD\��������

$�FUtWLFD�DR�WUDEDOKR�GH�%ULGJHW�5LOH\�GHVVD�H[SRVLomR��FRQWUDVWDQGR�FRP�D�RSLQLmR�SRSXODU�
TXH�JHUDOPHQWH�HUD�SRVLWLYD��UDSLGDPHQWH�DVVXPLX�XP�WRP�DJUHVVLYR��FRP�DV�VXDV�SLQWXUDV�D�
VHUHP�GHVFULWDV�SHORV�FUtWLFRV��FRPR�LUULWDQWHV�SDUD�RV�ROKRV�RX�PHVPR�SRU�YH]HV��FRPSDUDYDP�
R�HVWDGR�GH�GHVRULHQWDomR�SURYRFDGR�SRU�HVWDV��FRP�R�HIHLWR�GH�GURJDV�DOXFLQyJHQDV��$SSOLQ��
�������&RQWXGR��HVWDV�UHDo}HV�FRQWUDVWDYDP�FRP�D�RSLQLmR�GRV�YLVLWDQWHV��D�TXDO��RV�HIHLWRV�
GHVRULHQWDGRUHV�GDV�SLQWXUDV�HUDP�FRQVLGHUDGDV�XPD�H[FLWDQWH�H�SRVLWLYD�H[SHULrQFLD��XPD�YL�
VLWDQWH�D¿UPRX��³,�ORYHG�LW��,W�GLG�VRPHWKLQJ�WR�PH��,W�PDGH�PH�IHHO�WKDW�,�ZDV�ORRNLQJ�DW�WKLQJV�
,�KDGQ¶W�VHHQ�EHIRUH�WKURXJK�GLIIHUHQW�H\HV´��GH�3DOPD��������

$V�VHQVDo}HV�WUDQVPLWLGDV�SHODV�SLQWXUDV�GD�2S�$UW��RV�VHXV�SDGU}HV�UHJXODUHV�H�ULJRURVRV��
HUDP�IUHTXHQWHPHQWH�DVVRFLDGDV��HPERUD�GH�XP�PRGR�HUUyQHR��FRPR�VH�IRVVHP�UHVXOWDQWHV�GD�
³KLJK�VFLHQFH�DQG�WHFKQRORJ\´�RX�EDVHDGDV�QDV�WHRULDV�GD�SHUFHomR�H�GRV�HVWXGRV�yWLFRV��2V�
DUWLVWDV�GD�2S�$UW�¿]HUDP�XVR�GH�PDWHULDLV�H�PpWRGRV�LQRYDGRUHV��PXLWDV�YH]HV��FRQWRUQDQGR�
RV�PRGRV�WUDGLFLRQDLV�GH�SURGXomR��(VWDV�DVVRFLDo}HV�DOHJyULFDV�HQWUH�D�2S�$UW�D�FLrQFLD�H�D�
WHFQRORJLD��H[SOLFDP�HP�SDUWH�D�UDSLGH]�H�IDFLOLGDGH�FRP�TXH�HVWH�HVWLOR�IRL�IDFLOPHQWH�DEVRU�
YLGR�SHOD�YLGD�TXRWLGLDQD�GRV�DQRV�����DWUDYpV�GD�PRGD��SXEOLFLGDGH��HPEDODJHQV��ORXoDV�H�
RXWURV�REMHWRV��5\FURIW��������

 
4. Bridget Riley e a Op Art

%ULGJHW�5LOH\��QDVFLGD�HP�������HVWXGRX�DUWHV�QR�*ROGVPLWKV�&ROOHJH�������������H�QR�5R\DO�
&ROOHJH�RI�$UW�������������HP�/RQGUHV�RQGH�YLYH�H�WUDEDOKD��(P�������IRL�OKH�DWULEXtGD�R�
SUpPLR�5XEHQV�GD�FLGDGH�GH�6LHJHQ�H�R�SUpPLR�6LNNHQV�GD�)XQGDomR�6LNNHQV��$PVWHUGmR��(P�
�����UHFHEH�R�SUpPLR�GH�DUWH�PRGHUQD�*RVODU�H�HP������UHFHEH�R�SUpPLR�,PSHULDO�GD�$VVRFLD�
omR�GH�$UWH�GR�-DSmR��$V�VXDV�SLQWXUDV�HVWmR�UHSUHVHQWDGDV�QDV�FROHo}HV�GRV�SULQFLSDLV�PXVHXV�
LQWHUQDFLRQDLV��FRPR�HP��0XVHXP�RI�0RGHUQ�$UW��0R0$���1RYD�,RUTXH���0HWURSROLWDQ�0X�
VHXP��1RYD�,RUTXH���7DWH�*DOOHU\��/RQGUHV���0XVpH�G¶$UW�0RGHUQH��3DULV���&HQWUH�3RPSLGRX�
�3DULV���0XVHXP�I�U�*HJHQZDUWVNXQVW��6LHJHQ�H�6WDDWVJDOHULH��$OHPDQKD��H�1DWLRQDO�0XVHXP�
RI�0RGHUQ�$UW��7yTXLR���5LOH\��������

%ULGJHW�5LOH\�Mi�H[S{V�RV�VHXV�WUDEDOKRV�HP�H[SRVLo}HV�LQGLYLGXDLV�H�FROHWLYDV��FRPR�HP��7KH�
5R\DO�$FDGHP\�RI�$UWV���������7KH�$UW�,QVWLWXWH��&KLFDJR����������1DWLRQDO�*DOOHU\��/RQGUHV��
��������0XVpH�G¶$UW�0RGHUQH��3DULV����������6FKLUQ�.XQVWKDOOH��$OHPDQKD����������0XVHXP�
IRU�1HXH�.XQVW��$OHPDQKD����������0XVHXP�RI�&RQWHPSRUDU\�$UW��$XVWUiOLD����������$DUJDXHU�
.XQVWKDXV��6XtoD����������0XVHXP�RI�$UW��6DQ�'LHJR����������7DWH�%ULWDLQ��/RQGUHV����������
'LD�&HQWHU�IRU�WKH�$UWV��1RYD�,RUTXH����������6HUSHQWLQH�*DOOHU\��/RQGUHV����������.XQVWYHUHLQ�
�$OHPDQKD����������'RFXPHQWD�9,��������H�'RFXPHQWD�,9��)UDQoD���������0XVHXP�RI�0RGHUQ�
$UW��0R0$���1RYD�,RUTXH���������H�*DOOHU\�2QH��/RQGUHV����������5LOH\��������
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(P�³%OD]H´��¿J����R�SDGUmR�IRUPDO�GRPLQDQWH�SDUHFH�GLVVROYHU�VH�H�GHVLQWHJUDU�VH�i�PHGLGD�TXH�R�
ROKR�VH�PRYH�VREUH�D�SLQWXUD��GDQGR�D�VHQVDomR�GH�PRYLPHQWR�DSDUHQWH��(VWH�WUDEDOKR�p�GHVFULWR�QR�
FDWiORJR�GD�H[SRVLomR�QD�JDOHULD�7DWH�GH�������FRPR��³7KLV�FRQWDLQV�ZKDW�DSSHDUV�WR�EH�D�VSLUDO��$F�
WXDOO\�LW�LV�D�VHULHV�RI�FRQFHQWULF�FLUFOHV�H[SUHVVHG�DV�]LJ]DJ�OLQHV��$PRQJ�5LOH\¶V�SDLQWLQJV��WKLV�LV�RQH�
RI�WKH�IDVWHVW�DV�ZHOO�DV�WKH�PRVW�YLVXDOO\�LQWHQVH��7KH�XVH�RI�H[WUHPH�FRQWUDVWV���LQ�GLUHFWLRQ�DQG�LQ�WKH�
RSSRVHG�FKDUDFWHU�RI�]LJ]DJ�DQG�FLUFOH���LPPHGLDWHO\�WDNHV�SRVVHVVLRQ�RI�WKH�H\H��UHWXUQLQJ�LWV�JD]H�LQ�
D�GLVSOD\�RI�EOD]LQJ�OLJKW��HQHUJHWLF�XSKHDYDO�DQG�GHUYLVK�PRWLRQ´��)DLUFORXJK�	�+DUULVRQ��������

(P�³:KLWH�'LVFV´�H�³)UDJPHQW����´��¿J����RV�FtUFXORV�SUHWRV�SDUHFHP�WHU�XPD�GLVSRVLomR�
DOHDWyULD�VREUH�R�IXQGR�EUDQFR��FRQWXGR�XPD�REVHUYDomR�PDLV�DWHQWD�UHYHOD�XP�SDGUmR�UHJXODU�
VXEMDFHQWH��RV�FtUFXORV�WrP�WUrV�GLkPHWURV�H�HVWmR�GLVSHUVRV�VRE�XPD�JUHOKD�HP�IRUPD�GH�GLD�
PDQWH��2V�FtUFXORV�PDLRUHV�¿[DP�R�ROKDU��HYRFDQGR�SRVWHULRUPHQWH�H�DSyV�XPD�REVHUYDomR�
PDLV�SURORQJDGD�H�¿[D��R�HIHLWR�yWLFR�GH�LPDJHP�IDQWDVPDV��2V�FtUFXORV�IDQWDVPDV�VXUJHP�VRE�
R�IXQGR�EUDQFR��FLQWLODQGR��SRGHQGR�HVWH�VHU�XP�GRV�HIHLWRV�TXH�VH�SRGH�H[SHULPHQWDU�QD�QDWX�
UH]D��SRU�H[HPSOR�TXDQGR�REVHUYDPRV�D�OX]�D�UHÀHWLU�iJXD��'RGJVRQ��������

(P�³1LQHWHHQ�*UH\V´��%ULGJHW�5LOH\�D¿UPD�TXH�RV����WRQV�GH�FLQ]D�SURSRUFLRQDP�XP�FRQWUDV�
WH�HP�WHUPRV�GH�FODUR�H�HVFXUR�H��RQGH�R�FRQWUDVWH�p�UHGX]LGR�RX�p�QXOR��H[LVWLQGR�XPD�OLEHUWD�
omR�GH�FRU��$V�YDULDo}HV�WRQDLV�QR�FLQ]D�FULDP�D�VHQVDomR�GH�PRYLPHQWR��5LOH\���������&RP�R�
FRQWUDVWH�GH�FRU�H�DR�HVWDEHOHFHU�D�ULVFD�FRPR�HOHPHQWR�JUi¿FR�GH�HOHLomR��%ULGJHW�5LOH\��IRFD�
VH�PDLV�QRV�HIHLWRV�SURGX]LGRV�SHOD�MXVWDSRVLomR�GH�FRUHV��D¿UPDQGR�TXH�D�FRU�p�D�H[SHULHQFLD�
DVVRFLDGD�D�TXDOTXHU�FRLVD�TXH�REVHUYDPRV�H�TXH�VH�WUDQVIRUPD�TXDQGR�D�LQGLYLGXDOL]DPRV�RX�
D�HQYROYHPRV�FRP�RXWUDV�FRUHV��2�FRQFHLWR�GH�FRU�p�XPD�FRQVHTXrQFLD�GLUHWD�GD�H[SHULrQFLD�
GH�VHQVDomR�FURPiWLFD��3RU�RXWUR�ODGR��SHUFHEHU�XPD�FRU�p�XP�SURFHVVR�LQLQWHUUXSWR��GDGR�TXH�
D�FRU�SHUFHELGD��HP�VXFHVVmR��p�PRGL¿FDGD�SHOD�FRU�TXH�D�SUHFHGH��DFUHGLWDQGR�GH�TXH�³WKH�
FKDOOHQJH�RI�FRORXU�KDG�WR�EH�PHW�RQ�LWV�RZQ�WHUPV´��5LOH\��������

(P�³&KDQW��´��¿J�����%ULGJHW�5LOH\��DSHUFHEH�VH�GH�TXH�D�EDVH�GD�FRU�p�D�VXD�SUySULD�LQVWDELOLGD�
GH��DWUDYpV�GD�H[SORUDomR�GH�FRPR�DV�FRUHV�UHVVRDP�H�LQWHUDJHP�XPDV�FRP�DV�RXWUDV��&DGD�ULVFD�
GH�FRU��PRGL¿FD�H�DIHWD�D�TXH�VH�VHJXH��HVWDEHOHFHQGR�XP�GLQDPLVPR�DWLYR�HQWUH�R�ROKR�H�D�WHOD��
$WUDYpV�GR�XVR�GH�GXDV�FRUHV��R�D]XO�H�R�YHUPHOKR��D�DUWLVWD�JHUD��XP�HIHLWR�SUHFHSWLYR�TXH�GRPL�
QD�RV�VHQWLGRV��(QTXDQWR�XPD�ULVFD�PD[LPL]D�D�IURQWHLUD�HQWUH�DV�FRUHV��R�FRQMXQWR�GDV�WUrV�ULVFDV�
FRQFHQWUDP�D�VXD�HQHUJLD�YLVXDO�HP�GLUHomR�DR�FHQWUR�GD�WHOD��,QYHVWLJDQGR�R�FDUiWHU�FURPiWLFR�
GD�OX]��%ULGJHW�5LOH\�FRQVWUXLX�XP�HVSDoR�GH�OLJDomR�HQWUH�R�HVSHFWDGRU�H�D�SLQWXUD��5LOH\��������

(P�³&DWDUDFW��´��¿J�����DV�OLQKDV�RQGXODQWHV�QDV�H[WUHPLGDGHV��WrP�XPD�FRU�FLQ]HQWD�QHXWUD��
HQTXDQWR�QR�FHQWUR��HVWDV�FRPHoDP�D�DGTXLULU�XPD�FRU�WXUTXHVD�DYHUPHOKDGD��$V�OLQKDV�RQGXODQ�
WHV��VmR�HYRFDWLYDV�GR�PRYLPHQWR�GD�iJXD�H�GR�YHQWR��%ULGJHW�5LOH\�HVFUHYH��³FRORXU�LQHYLWDEO\�

FIGURA 9 e 10
%ULGJHW�5LOH\��&KDQW���������
H�&DWDUDFW���������

)RQWH��ZZZ�VRXWKEDQN�
FHQWUH�FR�XN�EORJ�FKDQW�
�������EULGJHW�ULOH\�H�DUWXN�
RUJ�GLVFRYHU�DUWZRUNV�FDWD�
UDFW���������

%ULGJHW�5LOH\�GHVFUHYH�R�HIHLWR�GDV�VXDV�SLQWXUDV�D�SUHWR�H�EUDQFR�QR�REVHUYDGRU��FRPR�³WKH�
VSHFWDWRU�H[SHULHQFHV�DW�RQH�DQG�WKH�VDPH�WLPH�VRPHWKLQJ�ERWK�NQRZQ�DQG�VRPHWKLQJ�XQN�
QRZQ´��%ULGJHW�5LOH\�VXJHUH�TXH�DV�VXDV�SLQWXUDV�D�SUHWR�H�EUDQFR�SURGX]HP�QR�REVHUYDGRU�
XP�PRGHOR�GH�FRQKHFLPHQWR�PDUFDGR�WDQWR�SHOD�G~YLGD�H�SHOR�QmR�VDEHU��DVVLP�FRPR��SHOD�
FHUWH]D�H�UHVSRVWDV�GH¿QLWLYDV��GHVPLVWL¿FDQGR�TXDLVTXHU�UHLYLQGLFDo}HV�GH�FRQKHFLPHQWR�DE�
VROXWR��-RKQ�(OGHUIHOG��DFUHVFHQWD��³7KH�VXUSULVH�RI�WKH�¿UVW�HQFRXQWHU�ZLWK�RQH�RI�KHU�SDLQWLQ�
JV�LV�RZLQJ�WR�DQ�DVWRQLVKPHQW�WKDW�DQ�LQDQLPDWH�REMHFW�KDV�DSSDUHQWO\�FRPH�WR�OLIH�DQG�±�PRUH�
WKDQ�WKDW�±�LV�LQ�FRPPXQLRQ�ZLWK�WKH�YLHZHU´��(OGHU¿HOG�	�0RRUKRXVH��������

$�SULPHLUD�H[SRVLomR�LQGLYLGXDO�GRV�VHXV�WUDEDOKRV�JHRPpWULFRV�D�SUHWR�H�EUDQFR�IRL�QD�*DOOHU\�
2QH��/RQGUHV��HP�������(VWD�H[SRVLomR�LQFOXL��³0RYHPHQW�LQ�6TXDUHV´��¿J�����³+RUL]RQWDO�
9LEUDWLRQ´��¿J���H�³7UHPRU´��¿J����

(P�³0RYHPHQW�LQ�6TXDUHV´��¿J�����R�ULWPR�VXUJH�DWUDYpV�GR�HQFRQWUR�GH�GRLV�SODQRV��DPERV�FRP�
XP�SDGUmR�HP�[DGUH]��2V�TXDGUDGRV�GR�SDGUmR��QRV�GRLV�SODQRV��JUDGXDOPHQWH�YmR�VHQGR�FRPSUL�
PLGRV�SDUD�XPD�OLQKD�FHQWUDO��FRPR�VH�HVWLYHVVHP�D�VHUHP�HQURODGRV�HP�WRUQR�GH�GRLV�FLOLQGURV��
TXH�URGDP�SDUD�ORQJH�GD�WHOD��WUDQVPLWLQGR�XPD�VHQVDomR�LQTXLHWD�GH�PRYLPHQWR�H�QmR�SHUPLWLQGR�
TXH�R�ROKR�UHOD[H��³+RUL]RQWDO�9LEUDWLRQ´��¿J����p�XPD�WHOD�KRUL]RQWDO�FRP�XP�FRPSULPHQWR�GH�
TXDVH�XP�PHWUR�H�PHLR��SLQWDGD�FRP�ORQJDV�ULVFDV�SUHWDV�GH�GLIHUHQWHV�HVSHVVXUDV�H�TXH�HP�FRQ�
WUDVWH�FRP�R�IXQGR�EUDQFR�GmR�D�VHQVDomR�GH�HVWDUHP�D�RVFLODU��(P�³7UHPRU´��¿J�����H�FRP�D�LQWUR�
GXomR�GH�XPD�OLQKD�FXUYD�QRV�ODGRV�GRV�WULkQJXORV��%ULGJHW�5LOH\�FULD�XP�PRYLPHQWR�GH�PXGDQoD��
UHSUHVHQWDGR�VHJXQGR�HOD��R�PRYLPHQWR�GR�YHQWR�QD�UHOYD��5LOH\��������

0DLV�WDUGH��%ULGJHW�5LOH\�DIDVWD�VH�GRV�FRQWUDVWHV�IRUWHV�GR�SUHWR�H�EUDQFR��TXH�SURGX]HP�XP�HVSDoR�
ÀXWXDQWH�DWLYR�H�FRP�HIHLWRV�GH�OX]�PXLWR�IRUWHV��FRPR�HVWmR�SDWHQWHV�HP�³:KLWH�'LVFV´��³%OD]H´�
�¿J����H�³)UDJPHQW����´��¿J�����SDUD�VH�GHGLFDU�D�XPD�YDULDomR�WRQDO��YDULDo}HV�HP�WRQV�GH�FLQ]D��
FRPR�HP�³+HVLWDWH´��¿J����H�³1LQHWHHQ�*UH\V´�H�PDLV�WDUGH��D�SDUWLU�GH�������DR�FRQWUDVWH�GH�FRU��
FRPR�HP�³&KDQW��´��¿J�����³&DWDUDFW��´��¿J������³5LVH��´��³$XUXP´�H�HP�³=HSK\U´��5LOH\��������

 

FIGURA 6
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UHVXPH�D�TXHVWmR�FHQWUDO�GR�VHX�WUDEDOKR��³,�GUDZ�IURP�QDWXUH��,�ZRUN�ZLWK�QDWXUH��DO�
WKRXJK�RQ�FRPSOHWHO\�QHZ�WHUPV��)RU�PH��QDWXUH�LV�QRW�ODQGVFDSH��EXW�WKH�G\QDPLVP�RI�
YLVXDO�IRFXV´��5\FURIW��������

$�VXD�SUiWLFD�UHSUHVHQWDFLRQDO�GDTXLOR�TXH�p�LQDWR�QD�QDWXUH]D��SDVVRX�SRU�WUrV�HVWiJLRV�HYROX�
WLYRV��TXH�VH�LQWHU�UHODFLRQDP��2�SULPHLUR�HVWiJLR��TXH�UHÀHWH�RV�SULPHLURV�WUDEDOKRV�GH�%ULG�
JHW�5LOH\��IRFD�VH�QD�PDQHLUD��GH�FRPR�HOD�FRPSUHHQGHX�H�WHQWRX�PDQLSXODU�RV�SURFHVVRV�QDWX�
UDLV�GD�YLVmR�H�SHUFHomR������$�1DWXUH]D�GD�3HUFHomR���R�VHJXQGR�HVWiJLR��HVWi�UHODFLRQDGD�FRP�
D�VXD�WHQWDWLYD�GH�UHSUHVHQWDU�D�H[SHULrQFLD�YLVXDO�H�SUHFHSWLYD�GD�QDWXUH]D������5HSUHVHQWDomR�
GD�1DWXUH]D��H�R�WHUFHLUR�HVWiJLR�HVWi�OLJDGR�jV�PDQHLUDV�SHODV�TXDLV�R�WUDEDOKR�GH�%ULGJHW�5L�
OH\�UHÀHWH�D�FRPSUHHQVmR�GD�QDWXUH]D������&RPSUHHQVmR�GD�1DWXUH]D���5\FURIW��������

 
5.1 A Natureza da Perceção

$V�SLQWXUDV�GH�%ULGJHW�5LOH\�VmR�FRQVLGHUDGDV�³VSRQWDQHRXV�DFWV�RI�QDWXUH´��DR�RUJDQL]DU�H�
H[SORUDU�XQLGDGHV�JHRPpWULFDV�VLPSOHV��GDQGR�OKHV�XP�QRYR�VHQWLGR��%ULGJHW�5LOH\�PRVWUD�QRV�
R�TXH�QXQFD�IRL�REVHUYDGR��1R�HQWDQWR��HVVDV�UHSUHVHQWDo}HV�QmR�VmR�GD�QDWXUH]D�³Oi�GH�IRUD´��
PDV�GH�SURFHVVRV�QDWXUDLV�LQYRFDGRV�QD�PHQWH�H�QR�FRUSR�GR�REVHUYDGRU��TXH�VXUJHP��GDV�IRU�
PDV�HVVHQFLDOPHQWH�DEVWUDWDV�GDV�VXDV�SLQWXUDV��FRP�DV�TXDLV�R�REVHUYDGRU�QmR�WHP�QHQKXPD�
DVVRFLDomR�FRQFHSWXDO��UHIHUrQFLD�RX�H[SHULrQFLD�DQWHULRU��5REHUWVRQ��������

3DUD�%ULGJHW�5LOH\��R�SURFHVVR�GH�DEVWUDomR�p�IXQGDGR�QD�FUHQoD�GH�TXH�D�YLVmR�SRGH�GHVFR�
EULU��QXP�VHQWLGR�IHQRPHQROyJLFR��RV�VLJQL¿FDGRV�RFXOWRV�H�HVVHQFLDLV�GH�FHUWRV�REMHWRV�H�
SDGU}HV��SHOD�H[SHULPHQWDomR�GH�IRUPDV�JHRPpWULFDV�VLPSOHV��QXPD�HVWUXWXUD�UHJUDGD��UHVWUL�
WD�H�IRUPDO��2�LQYLVtYHO�SRGHULD�VHU�DVVLP��YLVXDOL]DGR�H�SHUFHELGR��HVWD�HUD�SRLV��D�UHSUHVHQ�
WDomR�GH�XPD�QDWXUH]D�HP�IRUPDomR��D�PRELOL]DomR�GH�XQLGDGHV�HOHPHQWDUHV�GLVSRVWDV�XPDV�
HP�UHODomR�jV�RXWUDV��FRP�R�REMHWLYR�GH�UHYHODUHP�D�³SK\VLRORJ\�RI�RWKHU�XQVHHQ�IDFWRUV´��
$R�ID]HU�FRP�TXH�DV�VXDV�UHSUHVHQWDo}HV�YLVXDLV�FRPXQLFDVVHP�SRU�VL�PHVPDV��HYRFDQGR�
H[SUHVV}HV�ItVLFDV�GH�HVWDGRV�SVtTXLFRV��%ULGJHW�5LOH\�WHQWDYD��³UHOHDVLQJ�GRUPDQW�RU�SUH�
YLRXVO\�LQYLVLEOH�HQHUJLHV�IURP�FRORXU�DQG�OLJKW´��5REHUWVRQ��������

³,�IHHO´��GLVVH�%ULGJHW�5LOH\��³WKDW�P\�SDLQWLQJV�KDYH�VRPH�DI¿QLW\�ZLWK�KDSSHQLQJV�ZKHUH�
WKH�GLVWXUEDQFH�SUHFLSLWDWHG�LV�ODWHQW�LQ�WKH�VRFLRORJLFDO�DQG�SV\FKRORJLFDO�VLWXDWLRQ��,�ZDQW�
WKH�GLVWXUEDQFH�RU�HYHQW�WR�DULVH�QDWXUDOO\��LQ�YLVXDO�WHUPV��RXW�RI�WKH�LQKHUHQW�HQHUJLHV�DQG�
FKDUDFWHULVWLFV�RI�WKH�HOHPHQWV�WKDW�,�XVH´��5REHUWVRQ���������(VWD�H[SHULrQFLD�QmR�VH�OLPL�
WDYD�VRPHQWH�DRV�ROKRV�H�j�PHQWH�GR�HVSHFWDGRU��PDV�WDPEpP�HQYROYLD�R�FRUSR�TXH�VHQWH�H�
UHVSRQGH�DRV�HVWtPXORV��SRUTXH�SDUD�%ULGJHW�5LOH\�³XQOHVV�WKRXJKW�EHFRPHV�SK\VLFDO�IHHOLQJ�
LW�GRHVQ¶W�UHDOO\�ZRUN´��(VWHV�HUDP�RV�HVWDGRV�GH�³WKRXJKW�ZLWK�IHHOLQJ´�TXH�VH�UHIHULDP�
RV�FUtWLFRV�GD�H[SRVLomR�³7KH�5HVSRQVLYH�(\H´�H�TXH�WDQWR�IDVFLQRX�RV�YLVLWDQWHV��HVWDQGR�
DVVRFLDGRV��QmR�Vy�jV�VHQVDo}HV�GH�QiXVHDV��WRQWXUDV�H�GHVRULHQWDomR�JHUDO��PDV�WDPEpP�i�
PDQHLUD�SHOD�TXDO�HVVHV�HVWDGRV�FRQVFLHQWL]DYDP�R�REVHUYDGRU�GRV�SURFHVVRV�QDWXUDLV�GR�VHX�
SUySULR�FRUSR��GH�6DXVPDUH]��������

2�TXH�%ULGJHW�5LOH\�WHQWDYD�FDXVDU�QR�REVHUYDGRU�QmR�HUD�DQWLQDWXUDO��HOD�SURFXUDYD�XPD�
UHVSRVWD�TXH��GH�DOJXPD�IRUPD�VH�UHODFLRQDYD�FRP�D�QDWXUH]D�H�RV�VHXV�SURFHVVRV��e�SRVVt�
YHO�WDPEpP��SHQVDU�QD�VXD�DUWH�FRPR�UHSUHVHQWDFLRQDO��$OJXQV�FUtWLFRV��FKHJDUDP�PHVPR�
D�ID]HUHP�XP�SDUDOHOLVPR�HQWUH�D�VXD�DUWH�H�RV�SURFHVVRV�QDWXUDLV��³(YHQ�WKH�PRVW�YLEUDQW�
RI�KHU�EODFN�DQG�ZKLWH�SDLQWLQJV�ZLOO�QRW�PDNH�WKH�VSHFWDWRU�IHHO�PRUH�GL]]\�WKDQ�WKH�
YLHZ�RI�VXQOLJKW�¿OWHULQJ�GRZQ�WKURXJK�WKH�OHDI\�FURZQ�RI�D�WUHH�RU�WKH�VLJKW�RI�WKH�JHQWOH�
VZD\LQJ�RI�D�¿HOG�LQ�WKH�VXPPHU�ZLQG´��$V�SLQWXUDV�GH�%ULGJHW�5LOH\��VHPSUH�HVWLYHUDP�
GH�XPD�IRUPD�RX�RXWUD��DVVRFLDGDV�D�H[SHULHQFLDV�FRP�D�QDWXUH]D��FRPR�HOD�D¿UPD��³HYHQ�
VPHOOV��QRLVH�DQG�VR�RQ��KDYH�D�YLVXDO�HTXLYDOHQW�DQG�FDQ�EH�SUHVHQWHG�WKURXJK�D�VRUW�RI�
YRFDEXODU\�RI�VLJQV´��.XGLHOND��������

OHDGV�\RX�WR�WKH�ZRUOG�RXWVLGH´��5LOH\���������5REHUW�0HOYLOOH��HP�������GHVFUHYH�R�LPSDFWR�GDV�
VXDV�SLQWXUDV��FRPR��³1R�SDLQWHU��GHDG�RU�DOLYH��KDV�HYHU�PDGH�XV�PRUH�DZDUH�RI�RXU�H\HV�WKDQ�
%ULGJHW�5LOH\´��7HQGR�FRPR�EDVH�³&DWDUDFW��´��HVWH�D¿UPD�TXH�D�SLQWXUD�WUDQVPLWH�VHQVDo}HV�GH�
PRYLPHQWR�H�GH�GLQDPLVPR�SURGX]LQGR�XP�HIHLWR�HVWRQWHDQWH�QR�REVHUYDGRU��$V�OLQKDV�RQGXODQ�
WHV�FRQVWDQWHPHQWH�VH�UHFRQVWURHP��GDQGR�D�VHQVDomR�GH�VDOWDUHP�GD�WHOD��6DQGEURRN��������

(P�³5LVH��´��%ULGJHW�5LOH\�VXEVWDQFLDOPHQWH�DOWHUD�D�RUGHP�GDV�FRUHV�TXH�FRQVWLWXHP�DV�ULVFDV�
FRP�WUrV�FRUHV��FULDQGR�D�VHQVDomR�GH�HVSDoR�H�GH�PRYLPHQWR���%ULGJHW�5LOH\�FRPSDUD�R�HIHLWR�
FULDGR��FRP��³WKH�VWLOO�VXUIDFH�RI�D�ODNH�ZKHUH�\RX�FDQ�GLVFHUQ�D�FXUUHQW�RU�GLVWXUEDQFH�MXVW�EH�
QHDWK�WKH�VXUIDFH´��5LOH\���������(P�³$XUXP´��DV�VXDV�ULVFDV�LQWHUODoDGDV�FRP�GLIHUHQWHV�FRUHV�
FULDP�XP�SDGUmR�RVFLODQWH�TXH�DFROKHP�FDORURVDPHQWH�R�YLVLWDQWH��2�HIHLWR�FLQpWLFR�GR�SDGUmR��
FULD�D�LOXVmR�GH�YLEUDo}HV�YLVXDLV�H�DXGLWLYDV��5LOH\��������

(P�³=HSK\U´��GH�������VmR�XVDGDV�GXDV�FRUHV��QXP�JUXSR�GH�WUrV�TXH�IXQFLRQDP�EHP�HQWUH�
VL��FRQWUDVWDQGR�FRP�XPD�WHUFHLUD��DVVLP��R�ODUDQMD�H�R�YLROHWD�TXDQGR�MXVWDSRVWRV�IRUPDP�XP�
YHUPHOKR�FDUPLP�TXH�FRQWUDVWD�FRP�R�YHUGH��'D�PHVPD�IRUPD��D�VHQVDomR�GH�D]XO�FULDGD�SHOR�
YHUGH�H�SHOR�YLROHWD�p�FRQWUDVWDGD�SHOR�ODUDQMD��2�ULWPR��D�GLQkPLFD�H�D�H[SORUDomR�GDV�WHQV}HV�
HQWUH�FRUHV��PDUFD�D�VXD�REUD��%ULGJHW�5LOH\�D¿UPD��³)RU�PH�QDWXUH�LV�QRW�ODQGVFDSH��EXW�WKH�
G\QDPLVP�RI�YLVXDO�IRUFHV�±�DQ�HYHQW�UDWKHU�WKDQ�DQ�DSSHDUDQFH��7KHVH�IRUFHV�FDQ�RQO\�EH�
WDFNOHG�E\�WUHDWLQJ�FRORXU�DQG�IRUP�DV�XOWLPDWH�LGHQWLWLHV��IUHHLQJ�WKHP�IURP�DOO�GHVFULSWLYH�RU�
IXQFWLRQDO�UROHV´��5LOH\��������

3DUD�$QWRQ�(KUHQ]ZHLJ��DV�SLQWXUDV�GH�%ULGJHW�5LOH\�SHUPLWHP�DR�REVHUYDGRU�QDYHJDU�HQWUH�GRLV�
HVWDGRV��2�REVHUYDGRU�H[SHULPHQWD�WDQWR�XP�HVWDGR�SVLFROyJLFR�FRPR�ItVLFR��TXH�OKH�SHUPLWH�WHU�
VHQVDo}HV�GH�KDUPRQLD�PDV�WDPEpP��XWLOL]DQGR�R�WHUPR�GH�/XF\�/LSSDUG�GH�³GLVXQLW\´��(KUHQ]ZHLJ��
�������&RPR�$GULDQ�6HDUOH�D¿UPD��UHODWLYDPHQWH�jV�VXDV�SLQWXUDV��³<RX�GRQ¶W�VR�PXFK�ORRN�DW�KHU�
SDLQWLQJV�DV�ZDWFK�WKHP�>«@�7KH�FRORXUV��WKH�VKDSHV��WKH�QHJDWLYH�VSDFHV�FRQVWDQWO\�VKLIW�EHIRUH�\RXU�
H\HV´��$�GHVLJQDomR�GH�³5LOH\�VHQVDWLRQ´�VXUJH�GD�HVWUXWXUD�IRUPDO�H�PXLWDV�YH]HV�LQVSLUDGD�SHOD�
QDWXUH]D�GDV�VXDV�SLQWXUDV�H�HP�SDUWLFXODU�GRV�GHVHTXLOtEULRV�H�³GLVW~UELRV´�TXH�SDUHFHP�FDUDFWHUL]DU�
RV�VHXV�SDGU}HV��6HDUOH���������(VWHV�GLVW~UELRV�SURYRFDP�VHQVDo}HV�ItVLFDV�LQWHQVDV��³DSSUHKHQGHG�
NLQHVWKHWLFDOO\�DV�PHQWDO�WHQVLRQ�RU�PHQWDO�UHOHDVH��DQ[LHW\�RU�H[KLODUDWLRQ��KHLJKWHQHG�VHOI�DZDUHQHVV�
RU�KHLJKWHQHG�DZDUHQHVV�RI�XQIDPLOLDU�RU�HYHQ�DOLHQ�VWDWHV�RI�EHLQJ´��GH�6DXVPDUH]��������

���%ULGJHW�5LOH\�H�RV�(OHPHQWRV�GD�1DWXUH]D

$V�SULPHLUDV�SLQWXUDV�D�SUHWR�H�EUDQFR�GH�%ULGJHW�5LOH\�SDUHFHP�PXLWR�UDFLRQDLV�H�
FLHQWtILFDV�SDUD�VHUHP�FRQVLGHUDGDV�FRPR�DUWH��DVVLP�FRPR�WUDQVFHQGHQWHV�GH�PDLV�SDUD�
VHUHP�FRQVLGHUDGDV�FRPR�FLrQFLD��&RPR�DILUPRX��R�VHX�WUDEDOKR�QmR�HUD�XPD�³FHOHEUD�
WLRQ�RU�PDUULDJH�RI�DUW�DQG�VFLHQFH´��DOHJDQGR�TXH�³,�KDYH�QHYHU�VWXGLHG�RSWLFV�DQG�P\�
XVH�RI�PDWKHPDWLFV�LV�UXGLPHQWDU\�DQG�FRQILQHG�WR�VXFK�WKLQJV�DV�HTXDOLVLQJ��KDOYLQJ��
TXDUWHULQJ�DQG�VLPSOH�SURJUHVVLRQV´��(PERUD�R�WUDEDOKR�GH�%ULGJHW�5LOH\�VHMD�DEVWUDWR�H�
ULJRURVR�QD�VXD�IRUPD��HVWH�EDVHLD�VH�QD�QDWXUH]D�H�QRV�HOHPHQWRV�QDWXUDLV��(OD�WHQWD�HQ�
FRQWUDU�XP�SDUDOHOLVPR�HQWUH�R�VHX�WUDEDOKR�H�DV�VHQVDo}HV�TXH�D�SDLVDJHP�OKH�SXGHVVHP�
WUDQVPLWLU��H[SUHVVDQGR�D�PDQHLUD�SHOD�TXDO�HVVDV�VHQVDo}HV�VH�GHVGREUDP�H�VH�WUDQVIRU�
PDP�GLDQWH�GRV�VHXV�ROKRV��$SSOLQ��������

2V�DQRV�YLYLGRV�HP�&RUQZDOO��SHUWR�GD�FRVWD��LQIOXHQFLDUDP�QD�EDVWDQWH��$V�PHPyULDV�
GDV�VXDV�H[SHULrQFLDV�GHPRQVWUDP�LVVR��³/RRNLQJ�GLUHFWO\�LQWR�WKH�VXQ�RYHU�D�IRUHVKRUH�
RI�URFNV��H[SRVHG�E\�WKH�WLGH���DOO�UHGXFHG�WR�D�YLROHQW�EODFN�DQG�ZKLWH�FRQWUDVW��LQWHUV�
SHUVHG�KHUH�DQG�WKHUH�E\�WKH�JOLWWHU�RI�ZDWHU´��)DLUFORXJK�	�+DUULVRQ���������7DPEpP�
DV�SDLVDJHQV�TXH�REVHUYRX�GXUDQWH�DV�VXDV�YLDJHQV��D�SDtVHV�FRPR�ËQGLD��(JLWR�H�,WiOLD�
LQVSLUDUDP�H�LQIOXrQFLDUDP�R�VHX�WUDEDOKR��'HVGH�������%ULGJHW�5LOH\�UHFRQVLGHUD�RX�
UHIRUPXOD�D�LPSRUWkQFLD�GD�QDWXUH]D�QR�GHVHQYROYLPHQWR�GR�VHX�WUDEDOKR��%ULGJHW�5LOH\�
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����&RPSUHHQVmR�GD�1DWXUH]D

'D�UHODomR�HQWUH�D�SLQWXUD�SUHFHSWLYD�H�D�FRPSUHHQVmR�GD�QDWXUH]D�HP�PHDGRV�GR�VpFXOR�;;��
VXUJH�R�SURFHVVR�GH�WRUQDU�R�LQYLVtYHO�HP�YLVtYHO��2V�DUWLVWDV�GD�2S�$UW�HPSHQKDYDP�VH�HP�
WUD]HU�DWp�DRV�QRVVRV�VHQWLGRV�DV�IRUoDV�EiVLFDV�GH�XPD�QDWXUH]D�UHFpP�FRQFHELGD��FULDQGR�H�
GHVHQYROYHQGR��HTXLYDOHQWHV�YLVXDLV�GRV�YLVOXPEUHV�RX�VHQVDo}HV�GD�QDWXUH]D���FDORU��HQHUJLD��
D�DomR�GD�OX]���ID]HQGR�FRP�TXH�R�REVHUYDGRU�H[SHULPHQWH�DWUDYpV�GH�PHLRV�YLVXDLV�H�SLFWyUL�
FRV��HVVHV�HIHLWRV�H�IRUoDV�LPDWHULDLV�RX�LQYLVtYHLV��5\FURIW��������

$�DXVrQFLD�GH�HOHPHQWRV�SLFWyULFRV�FRQYHQFLRQDLV�QXPD�SLQWXUD�2S�$UW�UHÀHWH�WDPEpP�R�GH�
VHQYROYLPHQWR�GH�XP�QRYR�DPELHQWH�PXOWLPtGLD�H�GH�FRQVWDQWHV�PXGDQoDV��9LFWRU�9DVDUHO\��
XP�DUWLVWD�GD�2S�$UW��FXMR�WUDEDOKR�HUD�VHJXLGR�SRU�%ULGJHW�5LOH\��SRVLFLRQDYD�R�KRPHP�FRPR�
SDUWH�LQWHJUDQWH�GH�XP�XQLYHUVR�GLYHUVL¿FDGR�QR�TXDO�³HYHU\�HYHQW��DQG�WKHUHIRUH�KLPVHOI�DV�
ZHOO��SURFHHGV�IURP�WKH�ZDYH���SDUWLFOH�GXDOLW\´�%DUUHWW���������'HVWD�IRUPD��QXPD�SLQWXUD�GD�
2S�$UW��R�REVHUYDGRU�p�OHYDGR�RX�DWUDtGR�SDUD�D�VXD�UHSUHVHQWDomR��ID]HQGR�SDUWH�GHOD��³:H���
WKH�VWHOODU�JDOD[LHV�DQG�RXUVHOYHV���EHFRPH�HOHPHQWV�LQ�WKDW�YDVW��FRPSOH[��HQHUJL]HG�V\VWHP�
ZKLFK�HPEUDFHV�WKH�LQ¿QLWHVLPDOO\�VPDOO�DV�ZHOO�DV�WKH�LPPHDVXUDEO\�JUHDW�DQG�LV�\HW�EDVL�
FDOO\�DV�VLPSOH�DV�WKH�EODFN�VTXDUH�RU�WKH�ZKLWH�OLQH´��%ULGJHW��������

&RP�D�2S�$UW�KRXYH�XPD�YLVtYHO�PXGDQoD�QD�FRPSUHHQVmR�GD�QDWXUH]D�H�GR�XQLYHUVR��HP�
SDUWH�GHYLGR�DRV�DYDQoRV�WHFQROyJLFRV�YLVXDLV��TXH�HQFRQWUDUDP�R�VHX�PRGR�GH�VH�H[SULPLUHP�
H�GLVVHPLQDUHP�DWUDYpV�GD�YLGD�TXRWLGLDQD��$GLFLRQDOPHQWH��KRXYH�WDPEpP�XPD�FRPSUHHQVmR�
GRV�SURFHVVRV�GH�HYROXomR�GD�QDWXUH]D��D�TXDO�(LQVWHLQ�H�RXWURV�FLHQWLVWDV�VXJHULDP��TXH�RV�
VHUHV�KXPDQRV�HVWDYDP�HQWUHODoDGRV�VLPELRWLFDPHQWH�SRU�SURFHVVRV�QDWXUDLV��2�TXH�HUD�VyOLGR�
SRGHULD�IDFLOPHQWH�WRUQDU�VH�LQYLVtYHO��FRPR�D�HQHUJLD�H�YLFH�YHUVD��,VWR�IRL�DOJR�TXH�QRV�DQRV�
����HPSROJRX�H�LQÀXHQFLRX�QmR�DSHQDV�RV�DUWLVWDV�GD�2S�$UW��PDV�WDPEpP�RV�DUWLVWDV�3RS�$UW��
FLQHDVWDV�H�DUTXLWHWRV��5\FURIW��������

1D�DUWH�GH�%ULGJHW�5LOH\��HVWD�PDQLIHVWRX�VH�WDQWR�QDV�SUySULDV�SLQWXUDV��FRPR�QDV�VXDV�GHVFUL�
o}HV�VREUH�R�VHX�WUDEDOKR��DV�TXDLV�UHÀHWHP�VREUH�D�LQWHUDomR�GD�OX]��FDORU�H�HQHUJLD�H�GH�FRPR�
HVWDV�LQWHUDJHP�FRP�R�FRUSR�GR�REVHUYDGRU��%ULGJHW�5LOH\�SRVLFLRQD�VH�FRPR�XPD�LQWHUSUHWH�
GDV�HQHUJLDV�GHVFRQKHFLGDV��FRPR�VH�RUTXHVWUDVVH�RV�VHXV�PRYLPHQWRV�H�RV�WUDQVSXVHVVH�SDUD�
IRUPDV�SXUDV�H�HVVHQFLDLV�QDV�VXDV�WHODV��(VWH�SURFHVVR�HVWi�UHODFLRQDGR��FRP�D�PDQHLUD�SHOD�
TXDO�D�PHQWH�H�R�FRUSR�GD�DUWLVWD�LQWHUDJHP�FRP�D�PDWHULDOLGDGH���OLWHUDOPHQWH��R�SLQFHO��DV�
FRUHV�H�D�WHOD���QR�DWR�GH�SLQWDU�DV�UHODo}HV�LPDWHULDLV��2�VHX�SDSHO�HUD�R�GH�DWXDU�FRPR�XPD�
³LPDJLQDWLYH�FDWDO\VW�IRU�XQNQRZQ�HOHPHQWV´��5REHUWVRQ��������

(VWHWLFDPHQWH��HVVDV�UHODo}HV�LPDWHULDLV�VmR�UHYHODGDV�QR�VHX�WUDEDOKR�DWUDYpV�GH�UHODo}HV�
SOiVWLFDV�SXUDV��DJUXSDGDV�DWUDYpV�GH�XPD�DERUGDJHP�IHQRPHQROyJLFD��TXH�LVROD�H�DPSOLD�DV�
IRUPDV�H�UHODo}HV�HVVHQFLDLV��WUD]HQGR�SDUD�RV�VHQWLGRV�GR�REVHUYDGRU�HQHUJLDV�SUHYLDPHQWH�LQ�
YLVtYHLV��(VWH�p�XP�PpWRGR�LQWHQFLRQDOPHQWH�LQWXLWLYR��TXH�VH�GLUHFLRQD�SDUD�R�VHU�LQFRQVFLHQWH�
H�SUHFRJQLWLYR�GR�DUWLVWD�H�GR�REVHUYDGRU��FRP�RV�PpWRGRV�SLFWyULFRV�DWXDQGR�FRPR�DJHQWHV�
QHVWH�SURFHVVR�GH�WUDQVIRUPDomR�GD�IRUPD�HP�HQHUJLD��.XGLHOND��������

 
6. Conclusões

0XLWR�HPERUD�D�2S�$UW�WHQKD�VLGR�FRQVLGHUDGD�FRPR�XPD�WHQGrQFLD�GH�DUWH�HIpPHUD��GHL[RX�
DOJXQV�HIHLWRV�SHUPDQHQWHV�QDV�TXDOLGDGHV�SUHFHSWLYDV�GR�REVHUYDGRU��QD�UHODomR�HQWUH�DUWLVWDV��
DUTXLWHWRV�H�XUEDQLVWDV�H�QD�DSOLFDomR�VLVWHPiWLFD�GH�IHQyPHQRV�yWLFRV��$�2S�$UW�UHSUHVHQWD�
XP�PXQGR�PXWiYHO�H�LQVWiYHO��VHQGR�R�UHÀH[R�GD�SUySULD�PRGHUQLGDGH�H�GRV�GHVHQYROYLPHQ�
WRV�WHFQROyJLFRV��$V�DVVRFLDo}HV��HPERUD�HUUyQHDV��HQWUH�D�2S�$UW��D�FLrQFLD�H�D�WHFQRORJLD��
H[SOLFDP�HP�SDUWH�D�UDSLGH]�H�IDFLOLGDGH�FRP�TXH�HVWH�HVWLOR�IRL�IDFLOPHQWH�DEVRUYLGR�SHOD�YLGD�
TXRWLGLDQD�GRV�DQRV����

5.2 Representação da Natureza

³6ZLPPLQJ�WKURXJK�WKH�RYDO��VDXFHU�OLNH�UHÀHFWLRQV��GLSSLQJ�DQG�ÀDVKLQJ�RQ�WKH�VHD�VXUIDFH��RQH�
WUDFHG�WKH�FRORXUV�EDFN�WR�WKH�RULJLQV�RI�WKRVH�UHÀHFWLRQV��6RPH�FDPH�GLUHFWO\�IURP�WKH�VN\�DQG�
GLIIHUHQW�FRORXUHG�FORXGV��VRPH�IURP�WKH�JROGHQ�JUHHQV�RI�YHJHWDWLRQ�JURZLQJ�RQ�WKH�FOLIIV��VRPH�
IURP�WKH�UHG�RUDQJH�RI�WKH�VHDZHHG�RQ�WKH�EOXHV�DQG�YLROHWV�RI�DGMDFHQW�URFNV��DQG��DOO�EHWZHHQ��WKH�
DFWXDO�KXHV�RI�WKH�ZDWHU��DFFRUGLQJ�WR�LWV�YDULRXV�GHSWKV�DQG�RYHU�ZKDW�LW�ZDV�SDVVLQJ��7KH�HQWLUH�
HOXVLYH��XQVWDEOH��ÀLFNLQJ�FRPSOH[�VXEMHFW�WR�WKH�FKDQJLQJ�TXDOLWLHV�RI�WKH�OLJKW�LWVHOI��2Q�D�¿QH�GD\��
IRU�LQVWDQFH��DOO�ZDV�EHVSDWWHUHG�ZLWK�WKH�JOLWWHU�RI�EULJKW�VXQOLJKW�DQG�LWV�WLQ\�SLQSRLQWV�RI�YLUWXDOO\�
EODFN�VKDGRZ�LW�ZDV�DV�WKRXJK�RQH�ZDV�VZLPPLQJ�WKURXJK�D�GLDPRQG´��%ULGJHW��������

1HVWH�WUHFKR��%ULGJHW�5LOH\�GHVFUHYH�DV�VXDV�H[SHULHQFLDV�GH�LQIkQFLD��IRFDQGR�VH�QRV�HIHLWRV�
GD�OX]�H�GD�DSDUHQWH�OLEHUWDomR�GH�HQHUJLD��1DV�VXDV�SLQWXUDV��%ULGJHW�5LOH\�QmR�UHSUHVHQWD�D�
QDWXUH]D�QR�VHX�VHQWLGR�¿JXUDWLYR��DR�LQYpV��HOD�WHQWD�UHSUHVHQWDU�D�H[SHULrQFLD�YLVXDO��PDLV�
SUHFLVDPHQWH��RV�SURFHVVRV�GD�QDWXUH]D�j�PHGLGD�TXH�VmR�SHUFHELGRV�H�H[SHULHQFLDGRV��0HVPR�
DQWHV�GR�LQtFLR�GD�GpFDGD�GH�����H�FRP�UHIHUrQFLD�jV�VXDV�SULPHLUDV�SLQWXUDV�D�SUHWR�H�EUDQFR��
%ULGJHW�5LOH\�GHVFUHYLD�DV�D¿QLGDGHV�GHVVDV�SLQWXUDV�FRP�D�QDWXUH]D��HPERUD�HVWDV�IRVVHP�
JHUDOPHQWH�LQWHUSUHWDGDV�HP�WHUPRV�GH�OHLV�yWLFDV��%ULGJHW��������

(VWH�SURFHVVR�GH�³UHSUHVHQWDomR´�GD�QDWXUH]D�SRGH�VHU�HQWHQGLGR�FRPR�D�EDVH�GR�GHVHQYROYL�
PHQWR��GD�VXD�HVWpWLFD��%ULGJHW�5LOH\��DR�UHFUHDU�DV�REUDV�GH�*HRUJHV�6HXUDW��QRPHDGDPHQWH�
³/H�3RQW�GH�&RXUEHYRLH´�QD�TXDO�GLVVHFRX�H�HVWXGRX�WRGD�D�H[SHULrQFLD�YLVXDO�GD�QDWXUH]D��HOD�
DGTXLUH�XPD�RXWUR�SHUFHomR�GD�SUySULD�QDWXUH]D��'H�H[SHULrQFLDV�YLVXDLV�FRPR��RV�MRJRV�GH�
OX]HV�TXH�LQFLGHP��QD�VXSHUItFLH�GH�XPD�URFKD�H�D�PDQHLUD�SHOD�TXDO�D�OX]�VH�GHVLQWHJUD�QD�VXD�
VXSHUItFLH�VyOLGD��RX�PHVPR�R�VLPSOHV�PRYLPHQWR�GD�UHOYD�FRP�R�YHQWR��%ULGJHW�5LOH\�SUR�
GX]LX�JUi¿FRV�DSDUHQWHPHQWH�DEVWUDWRV�GH�³OLJKW�DQG�GDUN��PRYHPHQW�DQG�VWLOOQHVV��DQG�RWKHU�
RSSRVLWLRQV�LQ�QDWXUH�IURP�ZKLFK�>VKH@�PD\�KDYH�LVRODWHG�RQH�SULQFLSOH�LQ�SDUWLFXODU�ZLWK�ZKL�
FK�WR�DQLPDWH�WKH�IRUPV�RQ�D�FDQYDV´�5REHUWVRQ��������

3DUD�%ULGJHW�5LOH\��RV�³SOHDVXUHV�RI�VLJKW´�QmR�VmR�DOFDQoDGRV�FRP�D�VLPSOHV�REVHUYDomR�GD�
QDWXUH]D�³Oi�GH�IRUD´��PDV�SHOR�PDLV�EUHYH�YLVOXPEUH�GR�VHX�FDUDFWHU�TXDQGR�p�UHYHODGR�H�
WRUQDGR�VLJQL¿FDWLYR�SDUD�R�REVHUYDGRU��³LQ�D�PHUH�JODQFH�RQH�FDQ�VHH�PRUH�WKDQ�LQ�WKH�FOR�
VH�VFUXWLQ\�RI�D�WKRXVDQG�GHWDLOV´��(VWHV�³SOHDVXUHV�RI�VLJKW´��VmR�LQDWRV��IXJD]HV��LOXVyULRV�
H�HQLJPiWLFRV�H�HP�WHUPRV�GH�UHSUHVHQWDomR��VmR�LPSRVVtYHLV�GH�UHSUHVHQWDU�RX�UHFDSWXUDU��
³2QH�FDQ�VWDUH�DW�D�ODQGVFDSH��IRU�H[DPSOH��ZKLFK�D�PRPHQW�DJR�VHHPHG�YLEUDQW�DQG�¿QG�LW�
GXOO�DQG�LQHUW´��%ULGJHW��������

$�H[SHULrQFLD�D�TXH�%ULGJHW�5LOH\�VH�UHIHUH��p�SUHFLVDPHQWH�j�DTXHOH�LQVWDQWH��VLWXDGR�HQWUH�
D�SHUFHomR�GH�DOJR�H�D�VXD�FRJQLomR��&RQWXGR��HVWH�LQVWDQWH�SDUD�HOD��p�XPD�H[SHULrQFLD�PDLV�
DEHUWD�HP�FULDQoDV��SRUTXH�FRP�R�HYROXLU�GD�LGDGH��DV�FRQYHQo}HV�REVFXUHFHP�H�OLPLWDP�D�
YLVmR��$VVLP��D�QDWXUH]D��QmR�QRV�VXUJH�FRPR�XPD�SXUD�UHYHODomR��SRUTXH�HVWD��p�SHUGLGD�
FRP�R�DFXPXODU�GH�H[SHULrQFLDV�H�DVVRFLDo}HV��3DUD�GHVSHUWDU�QR�REVHUYDGRU�HVVH�LQVWDQWH��
p�QHFHVViULD�XPD�DUWH�TXH�UHSUHVHQWH�RX�HYRTXH�QD�VXD�PHQWH�H�QR�VHX�FRUSR�R�PRPHQWR��
QmR�UHSUHVHQWiYHO��SDUD�³EULQJ�DERXW�D�IUHVK�ZD\�RI�VHHLQJ�DJDLQ�ZKDW�KDG�DOUHDG\�DOPRVW�
FHUWDLQO\�EHHQ�H[SHULHQFHG��EXW�ZKLFK�KDG�EHHQ�HLWKHU�GLVPLVVHG�RU�EXULHG�E\�WKH�SDVVDJH�RI�
WLPH´��%ULGJHW��������

$VVLP��DV�VXDV�SLQWXUDV�DSUHVHQWDP�RV�SDGU}HV�QmR�UHSUHVHQWiYHLV�GD�QDWXUH]D��FRP�R�REMHWLYR�
GH�LQFHQWLYDU�R�GHVHQYROYLPHQWR�GH�XPD�QRYD�PDQHLUD�GH�YHU�D�QDWXUH]D�DWUDYpV�GD�³DJHQF\�RI�
LQYROXQWDU\�PHPRULHV´��%ULGJHW���������$�FDSWXUD�GHVVHV�EUHYHV�PDUULDJH�UHYHODGRUHV�GD�QDWX�
UH]D�QmR�H[LJH�XPD�FRQWHPSODomR�SURIXQGD��PDV�XP�DIDVWDPHQWR��(PERUD�%ULGJHW�5LOH\�JRVWH�
GH�REVHUYDU�D�SDLVDJHP�TXH�D�FLUFXQGD��HVVDV�REVHUYDo}HV�RIHUHFHP�DSHQDV�RV�YLVOXPEUHV�H�
UHYHODo}HV�GD�QDWXUH]D�FRP�TXH�HOD�WUDEDOKD��DWUDYpV�GR�UHGXFLRQLVPR�IHQRPHQROyJLFR�H�HOLPL�
QDQGR�DV�LQÀXrQFLDV�SUp�HVWDEHOHFLDV��%ULGJHW�5LOH\�HQFRQWUD�D�YLVmR�SXUD��.XGLHOND��������
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PHV�	�+XGVRQ�
*OHLWPDQ��+���)ULGOXQG��$��-���	�5HLVEHUJ��$����������3VLFRORJLD���D�(GLomR���/LVERD��)XQ�
GDomR�&DORXVWH�*XOEHQNLDQ�
.XGLHOND��5����������%ULGJHW�5LOH\���3DLQWLQJV��������������/RQGRQ��6RXWK�%DQN�&HQWUH�
/HH��3��0��%ULGJHW�5LOH\¶V�(\H�%RG\�3UREOHP��&KURQRSKRELD��2Q�7LPH�LQ�WKH�$UW�RI�WKH�
����V���±����������
3RSSHU��)����������2ULJLQV�DQG�'HYHORSPHQW�RI�NLQHWLF�$UW��/RQGUHV��6WXGLR�9LVWD�
5LOH\��%����������&RORXU�IRU�WKH�3DLQWHU��,Q�7UHYRU�/DPE�H�-DQLQH�%RXUULDX��(G����&RORXU��
$UW�DQG�6FLHQFH��SS����±�����&DPEULGJH��8QLYHUVLW\�3UHVV�
5LOH\��%����������%ULGJHW�5LOH\���3DLQWLQJV�DQG�3UHSDUDWRU\�:RUN������������&LW\�*DOOHU\�
:HOOLQJWRQ��(UQHV�	�<RXQJ�
5LOH\��%����������%ULGJHW�5LOH\��&RPSOHWH�3ULQWV�������������.��6FKXEHUW��(G�����WK(GL�
WLRQ�HG����5LGLQJKRXVH�
5REHUWVRQ��%����������%ULGJHW�5LOH\���3DLQWLQJV�DQG�'UDZLQJV����������/RQGRQ��$UWV�
&RXQFLO�RI�*UHDW�%ULWDLQ�
5\FURIW��6����������7KH�1DWXUH�RI�2S�$UW��%ULGJHW�5LOH\�DQG�WKH�$UW�RI�1RQUHSUHVHQWDWLRQ��
(QYLURQPHQW�DQG�3ODQQLQJ�'��6RFLHW\�DQG�6SDFH������������±�����KWWSV���GRL�RUJ���������
G��M
6DQGEURRN��'����������:KLWH�+HDW��$�+LVWRU\�RI�%ULWDLQ�LQ�WKH�6ZLQJLQJ�6L[WLHV��$EDFXV�
6HDUOH��$����������'R�1RW�$GMXVW�<RXU�(\HV��5HWULHYHG�IURP�KWWSV���ZZZ�WKHJXDUGLDQ�
FRP�FXOWXUH������MXQ����DUWVIHDWXUHV�WDWHEULWDLQ
:DGH��1����������2S�$UW�DQG�9LVXDO�3HUFHSWLRQ��3HUFHSWLRQ����������±���

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
0DQDLD��-����������%ULGJHW�5LOH\�H�D�2S�$UW��1DWXUH]D��3HUFHomR�H�5HSUHVHQWDomR��
&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���92/�;,,,��������������
KWWSV���GRL�RUJ����������F����������������V�������

'D�UHODomR�HQWUH�D�SLQWXUD�SUHFHSWLYD�H�D�FRPSUHHQVmR�GD�QDWXUH]D�HP�PHDGRV�GR�VpFXOR�;;��
VXUJH�R�SURFHVVR�GH�WRUQDU�R�LQYLVtYHO�HP�YLVtYHO��2V�SDGU}HV�UHJXODUHV�H�ULJRURVRV�TXH�%ULGJHW�
5LOH\�DSUHVHQWDYD�QDV�VXDV�SULPHLUDV�SLQWXUDV�D�SUHWR�H�EUDQFR��QR�LQLFLR�GRV�DQRV�����WLQKDP�
FRPR�EDVH�XPD�QDWXUH]D�UHFpP�GHVFREHUWD��XPD�QDWXUH]D�FRPDQGDGD�SHOD�LQWHUDomR�GD�OX]��GR�
FDORU�H�GD�HQHUJLD��XPD�QDWXUH]D�(LQVWHLQLDQD�GD�GXDOLGDGH�GH�RQGD�SDUWtFXOD��XPD�QDWXUH]D�GH�
IRUoDV�LQYLVtYHLV��2�WUDEDOKR�GH�%ULGJHW�5LOH\��IRL�R�GH�WRUQDU�WRGRV�HVVHV�HOHPHQWRV�YLVtYHLV�
H�SDOSiYHLV�SDUD�R�REVHUYDGRU��TXH�H[SHULPHQWDYD�DWUDYpV�GH�PHLRV�YLVXDLV�H�SLFWyULFRV�HVVD�
QRYD�H[SHULrQFLD�

3RGH�VH�WUDoDU�R�GHVHMR�QDV�SLQWXUDV�GH�%ULGHJW�5LOH\�H�GH�RXWURV�DUWLVWDV�GD�2S�$UW�GH�UHSUH�
VHQWDUHP�XPD�QRYD�H[SHULrQFLD�YLVXDO��PDLV�SUHFLVDPHQWH��RV�SURFHVVRV�GD�QDWXUH]D�j�PHGLGD�
TXH�VmR�SHUFHELGRV�H�H[SHULHQFLDGRV��(VWD�QRYD�UHSUHVHQWDomR�GD�QDWXUH]D��GHVWLQDYD�VH�D�
DWLYDU�DV�FDSDFLGDGHV�SUHFHSWLYDV�GRV�REVHUYDGRUHV��GH�PRGR�D�SRGH�ORV�JXLDU�QDV�VXDV�QRYDV�
H[SHULrQFLDV��FRP�R�TXH�OKHV�HQYROYLD��H�DVVLP�WUD]HU�SDUD�RV�VHXV�VHQWLGRV�DV�IRUoDV�LQYLVtYHLV�

$�HVWpWLFD�GH�%ULGJHW�5LOH\�H�HP�JHUDO�GD�2S�$UW��ID]LDP�SDUWH�GH�XP�FRQMXQWR�GH�SUiWLFDV�
H[SHULPHQWDLV�GHVHQYROYLGDV�GXUDQWH�R�SHUtRGR�SyV�JXHUUD�D�SDUWLU�GR�TXDO�DOJXQV�FRQFHLWRV�
QmR�UHSUHVHQWDFLRQDLV�HUDP�H[SORUDGRV�H�GHVHQYROYLGRV��$�PDQHLUD�GH�FRPR�%ULGJHW�5LOH\�
GHVHQYROYHX�D�VXD�DUWH�H�R�PRGR�GH�FRPR�HVWD�IRL�DFHLWH��FRQVXPLGD�H�WUDQVIRUPDGD�SRGH�VHU�
YLVWR�FRPR�XP�VLQDO�GH�PXGDQoD�RFRUULGD�QD�UHSUHVHQWDomR�GD�SUySULD�DUWH��2�SHQVDPHQWR�QmR�
UHSUHVHQWDFLRQDO�IRL�WDOYH]��D�DSURSULDomR�PDLV�FRPXP�GH�XPD�FRPSUHHQVmR�GD�QDWXUH]D�LQYL�
VtYHO�TXH�VH�GHVHQYROYHX�QR�GLVFXUVR�WHFQRFLHQWt¿FR��GRV�DQRV����H�TXH�IRL�DGRWDGD�QXPD�VpULH�
GH�SUiWLFDV�H�DUWHV�

,VWR�GHYHX�VH�DR�GHVHQYROYLPHQWRV�GD�ItVLFD�PRGHUQD�H�GD�JHRPHWULD�QmR�HXFOLGLDQD�H�DR�QRYR�GH�
VHMR�GHQWUR�H�IRUD�GR�PHLR�DFDGpPLFR�GH�UHSUHVHQWDU�D�UHDOLGDGH�FRP�PXLWR�PDLV�VXEWLOH]D�H�SRGHU�
H��DVVLP��OHYDU�HVVD�QRYD�QDWXUH]D��UHFpP�FRQFHELGD��DRV�VHQWLGRV�KXPDQRV�±�WRUQDQGR�R�LQYLVtYHO�
HP�YLVtYHO��³,I�ZH�DUH�WR�XQGHUVWDQG�WKH�QHZ�ODQGVFDSH��ZH�QHHG�WR�WRXFK�LW�ZLWK�RXU�VHQVHV�DQG�
EXLOG�WKH�LPDJHV�WKDW�ZLOO�PDNH�LW�RXUV��)RU�WKLV�ZH�PXVW�UHPDNH�RXU�YLVLRQ´��5\FURIW��������

 
5HIHUrQFLDV�%LEOLRJUi¿FDV

$SSOLQ��-����������0RELOH�6XEMHFWV��$EVWUDFWLRQ��WKH�%RG\�DQG�6FLHQFH�LQ�WKH�:RUN�RI�
%ULGJHW�5LOH\�DQG�/LOLDQH�/LMQ��-RXUQDO�RI�$UW�+LVWRU\�����������±�����KWWSV���GRL�RUJ�����
������������������������
%DUUHWW��&����������2S�$UW��/RQGRQ��7KDPHV�DQG�+XGVRQ�
%ULGJHW��5����������7KH�3OHDVXUHV�RI�6LJKW��,Q�5��.XGLHOND��(G����7KH�(\H¶V�0LQG���%ULG�
JHW�5LOH\���&ROOHFWHG�:ULWLQJV������������/RQGRQ��7KDPHV�DQG�+XGVRQ�
&��6HLW]��:����������7KH�5HVSRQVLYH�(\H��1HZ�<RUN��0XVHXP�RI�0RGHUQ�$UW�
&DQDGD\��-����������7KH�5HVSRQVLYH�(\H��7KUHH�&KHHUV�DQG�+LJK�+RSHV��7KH�1HZ�<RUN�
7LPHV�����
GH�3DOPD��%����������7KH�5HVSRQVLYH�(\H��'RFXPHQWDU\�)LOP�
GH�6DXVPDUH]��0����������%ULGJHW�5LOH\��/RQGRQ��6WXGLR�9LVWD�
'RGJVRQ��1��$����������5HJXODULW\�DQG�5DQGRPQHVV�LQ�%ULGJHW�5LOH\¶V�(DUO\�2S�$UW��
&RPSXWDWLRQDO�$HVWKHWLFV�LQ�*UDSKLFV��9LVXDOL]DWLRQ��DQG�,PDJLQJ��������±�����KWWSV���
GRL�RUJ���������&203$(67+�&203$(67+����������
(KUHQ]ZHLJ��$����������7KH�3LFWRULDO�6SDFH�RI�%ULGJHW�5LOH\��$UW�,QWHUQDWLRQDO����±���
(OGHU¿HOG��-���	�0RRUKRXVH��3����������%ULGJHW�5LOH\��7KH�6WULSH�3DLQWLQJV������������
5LGLQJKRXVH�
)DLUFORXJK��6���	�+DUULVRQ��&����������&UHDWLQJ�DQ�,OOXVLRQ��WKH�&RPSOH[LWLHV�RI�&RQVHU�
YLQJ�:RUNLQJ�'UDZLQJV�E\�%ULGJHW�5LOH\��6WXGLHV�LQ�&RQVHUYDWLRQ������������±�����KW�
WSV���GRL�RUJ���������VLF���������V�����
)ROOLQ��)����������(PERGLHG�9LVLRQV��%ULGJHW�5LOH\��2S�$UW�DQG�WKH�6L[WLHV��/RQGUHV��7KD�
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The Role of Movement and Gesture in 
&RPPXQLFDWLQJ�0XVLF�([SUHVVLYHQHVV�
WR�DQ�$XGLHQFH���$Q�H[SHULPHQW�RQ�� �
G\QDPLFV�SHUFHSWLRQ�DIWHU�D��� �
FRQWHPSRUDU\�SHUFXVVLRQ�SHUIRUPDQFH�
O papel do gesto na comunicação da expressividade musical - 
uma experiência para a análise da percepção das dinâmicas 
GXUDQWH�XPD�SHUIRUPDQFH�GH�SHUFXVVmR�FRQWHPSRUkQHD�

$%675$&7��0XVLFDO�SHUIRUPDWLYH�JHV�
WXUHV�DUH�UHFRJQLVHG�E\�WKH�PDMRULW\�RI�
WKHRUHWLFLDQV�DV�D�FULWLFDO�IDFWRU�RI�D�PX�
VLFDO�SHUIRUPDQFH��*HVWXUHV�FDQ�EH�FRQVL�
GHUHG�DV�RSHUDWLQJ�IHDWXUHV�RI�D�SHUVRQ¶V�
SHUFHSWLRQ�DFWLRQ�V\VWHP��,W�SUHVXSSRVHV�
VLJQLILFDQFH�RI�D�PHDQLQJ�WKDW�LQYROYHV�
PRUH�WKDQ�MXVW�D�SK\VLFDO�PRYHPHQW��0R�
YHPHQWV�FDQ�EH�VXEGLYLGHG�LQWR�VSHFLILF�
SDWWHUQV�DQG�FRQFHSWXDOLVHG��'\QDPLFV�DUH�
RQH�RI�WKH�PRVW�UHOHYDQW�H[SUHVVLYH�HOH�
PHQW�LQ�PXVLF�DQG�WKH\�DUH�VWURQJO\�UHOD�
WHG�WR�WKH�SK\VLFDO�PXVLFDO�DFWLRQ���VRXQG�
SURGXFLQJ�JHVWXUHV��8VHG�HIIHFWLYHO\��G\�
QDPLFV�DOORZ�VXVWDLQ�QDUUDWLYH�SHUWLQHQFH�
LQ�D�PXVLFDO�SHUIRUPDQFH��FRPPXQLFDWLQJ�
IRU�H[DPSOH�D�SDUWLFXODU�HPRWLRQDO�VWDWH�RU�
IHHOLQJ��)RU�WKLV�UHVHDUFK��VROR�SHUFXVVLRQ�
FRQWHPSRUDU\�PXVLF�SHUIRUPDQFH�ZDV�LQ�
IRFXV�DQG�DQ�DXGLHQFH�GLYLGHG�LQ�EHWZHHQ�
³YLVXDO�DQG�QRQ�YLVXDO´�OLVWHQHUV�ZDV�VWX�
GLHG��)URP�WKLV�SHUVSHFWLYH��REVHUYDWLRQ�
RYHU�SHUFXVVLRQLVWV¶�SOD\LQJ�PDQQHU�DQG�
LW�ғV�DXGLHQFH�SURYLGHV�WKH�UHVHDUFKHU�DQ�
RSSRUWXQLW\�WR�XQGHUVWDQG�G\QDPLFV�SHU�
FHSWLRQ�WKURXJK�PXVLFLDQV¶�JHVWXUHV�LQ�
WKLV�SDUWLFXODU�UHSHUWRLUH��7KH�TXDQWLWDWLYH�
UHVHDUFK�GHVLJQ�GLYLGHG�LQ�WKH�H[SHULPHQW�
ZDV�FKRVHQ�IRU�WKH�SXUSRVH�RI�WKLV�VWXG\��
ZKLFK�FDQ�EH�UHIHUUHG�WR�DV�WKH�GHVFULSWLRQ�
RI�WKH�REMHFWLYH�UHDOLW\�E\�XVLQJ�QXPEHUV�
LQ�RUGHU�WR�FRQVWUXFW�PHDQLQJIXO�PRGHOV�
UHIOHFWLQJ�YDULRXV�UHODWLRQVKLSV�EHWZHHQ�
REMHFWV�RU�SKHQRPHQD��7KHVH��QXPHULFDO�
HQWLWLHV�DUH�QRW�WKH�UHDOLW\�LWVHOI��EXW�D�ZD\�
RI�UHSUHVHQWLQJ�LW��+RZ�GRHV�WKH�SHUFXV�
VLYH�JHVWXUH�LQIOXHQFHV�WKH�SHUFHSWLRQ�RI�
PXVLFDO�G\QDPLFV�E\�DQ�DXGLHQFH"

5(6802��2V�JHVWRV�PXVLFDLV�LQHUHQWHV�
j�SURGXomR�GH�VRP�VmR�UHFRQKHFLGRV�SRU�
SDUWH�VLJQLILFDWLYD�GRV�WHyULFRV�FRPR�XP�
IDWRU�FUtWLFR�GH�XPD�SHUIRUPDQFH�PXVLFDO��
2V�JHVWRV��SDUD�DOpP�GD�IXQFLRQDOLGD�
GH���SRGHP�VHU�FRQVLGHUDGRV�UHFXUVRV�RSH�
UDFLRQDLV�GR�VLVWHPD�GH�SHUFHSomR�DomR�GH�
XP�LQGLYLGXR��3UHVVXS}H��SRUWDQWR��HVWD�
JHVWXDOLGDGH�D�FULDomR�GH�XP�VLJQLILFDGR�
TXH�HQYROYH�PDLV�GR�TXH�DSHQDV�XP�PR�
YLPHQWR�ItVLFR��2V�PRYLPHQWRV�SRGHP�VHU�
VXEGLYLGLGRV�HP�SDGU}HV�HVSHFtILFRV�GH�
FRQFHSWXDOL]DomR��$�GLQkPLFD�p�XP�GRV�
HOHPHQWRV�H[SUHVVLYRV�PDLV�UHOHYDQWHV�
GD�P~VLFD�H�HVWi�IRUWHPHQWH�UHODFLRQDGD�
FRP�D�ILVFDOLGDGH�GD�DomR�PXVLFDO��8VDGD�
GH�PDQHLUD�HILFD]��D�GLQkPLFD�SHUPLWH�
VXVWHQWDU�D�SHUWLQrQFLD�QDUUDWLYD�GH�XPD�
SHUIRUPDQFH�PXVLFDO�FRPXQLFDQGR��SRU�
H[HPSOR��XP�HVWDGR�HPRFLRQDO�JHUDO�
RX�VHQWLPHQWR�HVSHFtILFR��1HVWH�HVWXGR��D�
SHUIRUPDQFH�GD�P~VLFD�FRQWHPSRUkQHD�GH�
SHUFXVVmR�VROR�HVWHYH�HP�IRFR�H�XPD�DX�
GLrQFLD�GLYLGLGD�HQWUH�RXYLQWHV�³YLVXDLV´�
H�³QmR�YLVXDLV´��IRUDP�DQDOLVDGRV��1HVWD�
SHUVSHFWLYD��D�REVHUYDomR�VREUH�D�PDQHLUD�
GH�WRFDU�GR�SHUFXVVLRQLVWD�H�R�HVWXGR�GD�
UHDomR�DR�HVWLPXOR�VRQRUR�H�VRQRUR�YLVXDO�
GR�S~EOLFR�RIHUHFH�DR�DXWRU�XPD�RSRUWXQL�
GDGH�GH�HQWHQGHU�D�SHUFHSomR�GD�GLQkPLFD��
2�GHVHQKR�TXDQWLWDWLYR�GD�H[SHULrQFLD�IRL�
HVFROKLGR�SDUD�DWLQJLU�RV�SURSyVLWRV�GHVWH�
HVWXGR���H�TXH�SRGH�GHPRQVWUDU�XPD�UHDOL�
GDGH�REMHWLYD�XVDQGR�Q~PHURV�SDUD�LPLWDU�
PRGHORV�VLJQLILFDWLYRV�TXH�UHIOHWHP��DV�
iULDV�UHODo}HV�HQWUH�REMHWRV�RX�IHQyPH�
QRV��(VVDV�HQWLGDGHV�QXPpULFDV�QmR�VmR�
D�UHDOLGDGH�HP�VL��PDV�XPD�PDQHLUD�GH�

Nuno Aroso

0XVLFLDQ���3URIHVVRU��
5HVHDUFKHU

8QLYHUVLGDGH�GR�0LQKR���
8QLYHUVLGDGH�GH�$YHLUR
,QVWLWXWR�GH�/HWUDV�H�&LrQFLDV�
+XPDQDV���'HSDUWDPHQWR�GH�
&RPXQLFDomR�H�$UWH
,QVWLWXWR�GH�(WQRPXVLFROR�
JLD���&HQWUR�GH�(VWXGRV�HP�
0~VLFD�H�'DQoD��,1(7�PG�
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PXVLFDO�SHUIRUPDQFH�KDYH�VSHFLDO�SV\FKRORJLFDO�DQG�HPRWLRQDO�HIIHFWV�RQ�SXEOLF��)RU�H[DPSOH��
0F1HLOO��Q�G���DSSOLHG�D�SV\FKROLQJXLVWLF�DSSURDFK�WR�PXVLFDO�JHVWXUHV�LQ�RUGHU�WR�GHPRQVWUDWH�
LQ�KLV�DUWLFOH�WKDW�D�JHVWXUH�LV�D�FRPPXQLFDWLYH�PRYHPHQW�WKDW�EHFRPHV�D�UHSUHVHQWDWLRQ�RI�D�
VLJQ�ODQJXDJH��$FFRUGLQJ�WR�WKH�DXWKRU��EHDWV��VRPHWLPHV�FDOOHG�DV�³EDWRQ´�E\�PXVLFLDQV��DUH�
PXVLFDO�JHVWLFXODWLRQV�RU�VSHHFK�IDUPHG�JHVWXUHV�DFFRPSDQLHG�E\�UK\WKPLFDO�EHDWLQJ�WLPH�E\�
D�KDQG��EHDWV�KLJKOLJKW�LPSRUWDQW�PRPHQWV�³VLJQDOOLQJ�WKH�WHPSRUDO�ORFXV�RI�VRPHWKLQJ�WKH�
VSHDNHU�IHHOV�WR�EH�LPSRUWDQW�ZLWK�UHVSHFW�WR�WKH�ODUJHU�FRQWH[W´��0F1HLOO��Q�G���S������2YHUDOO��
PXVLFLDQ¶V�EHDWV�XVXDOO\�DWWUDFW�WKH�DXGLHQFH¶V�DWWHQWLRQ�EHFDXVH�WKH\�PD\�HFKR�KXPDQ�KHDUW�
EHDWV��UHÀHFW�HPRWLRQDO�DQG�SV\FKRORJLFDO�VWDWHV��IRU�H[DPSOH��VWUHVV��H[FLWHPHQW��H[SHFWDWLRQ��
HWF����DQG�SURYLGH�D�PXVLFDO�FRPSRVLWLRQ�ZLWK�UK\WKPLFDO�KDUPRQ\��6RPHWLPHV��D�PXVLFDO�SHU�
IRUPDQFH�FDQ�EH�DFFRPSDQLHG�E\�D�PXVLFLDQ¶V�H[SUHVVLYH�JHVWXUHV�

1XVVHFN�DQG�:DQGHUOH\��������UHYHDOHG�WKDW�³H[SUHVVLYH�SHUIRUPHU�PRYHPHQWV�LQ�PXVLFDO�
SHUIRUPDQFHV�UHSUHVHQW�LPSOLHG�OHYHOV�RI�FRPPXQLFDWLRQ�DQG�FDQ�FRQWDLQ�FHUWDLQ�FKDUDFWH�
ULVWLFV�DQG�PHDQLQJV�RI�HPERGLHG�KXPDQ�H[SUHVVLYLW\´��S��������7KH�DXWKRUV�VXJJHVWHG�WKDW�
VRPHWLPHV��FODVVLF�PXVLFLDQV�LQWHQWLRQDOO\�XVH�ODUJH�ERG\�PRWLRQV�IRU�H[DJJHUDWLQJ�SDUWLFXODU�
PRPHQWV�LQ�PXVLFDO�SKUDVHV��WKLV�EHKDYLRXU�SURGXFHV�DQ�H[SUHVVLYH�HIIHFW�RQ�DXGLHQFH�FDXVLQJ�
LW�WR�PDNH�PRUH�HPRWLRQDOO\�FRORXUHG�MXGJPHQWV�DERXW�D�PXVLFDO�SHUIRUPDQFH��1XVVHFN�	�
:DQGHUOH\���������0HDQLQJV�HPERGLHG�LQ�PXVLFDO�JHVWXUHV�IRUP�FRUUHVSRQGLQJ�LPSUHVVLRQV�
RI�WKH�DXGLHQFH�H[SHULHQFLQJ�D�PXVLFDO�SHUIRUPDQFH��)RU�H[DPSOH��.�KO��Q�G���XQGHUOLQHG�WKDW�
³JHVWXUH�EHFRPHV�WKH�NH\�WR�WKH�XQGHUVWDQGLQJ�RI�PXVLFDO�PHDQLQJ´��S������,Q�RWKHU�ZRUGV��
PXVLFDO�JHVWXUHV�VKRXOG�EH�WUHDWHG�DV�SK\VLFDO�H[SUHVVLRQ�RI�SDUWLFXODU�IHHOLQJV��IRU�H[DPSOH��
ORYH��VDGQHVV��HWF���DQG�HPRWLRQDO�VWDWHV��VXFK�DV�MR\��GLVDSSRLQWPHQW��HWF���WKDW��LQ�WKHLU�WXUQ��
VKDSH�DXGLHQFH¶V�LPSUHVVLRQV�RI�PXVLFDO�SHUIRUPDQFH�

(DFK�PXVLF�SLHFH�SRVVHVVHV�D�QDUUDWLYH�RU�LQQHU�FRQWHQW�WKDW�FDQ�EH�XQGHUVWRRG�E\�WKH�DXGLHQFH�
WKURXJK�PXVLF�SHUIRUPDQFH��6FKQDSS���������2YHUDOO��WR�XQGHUVWDQG�WKH�FRQFHSW�RI�QDUUDWLYH�
LQ�WKH�FRQWH[W�RI�PXVLF�LV�D�UHODWLYHO\�FRPSOLFDWHG�WDVN��+RZHYHU��SURIHVVLRQDO�H[SHULHQFHV�RI�
VSHFLDOLVWV�RQ�VHPLRWLFV��WKH�VWXG\�RI�VLJQV��VLJQ�SURFHVVHV��OLQJXLVWLF�DQG�QRQ��OLQJXLVWLF�VLJQ�
V\VWHPV��DQG�QDUUDWRORJ\��WKH�VWXG\�RI�QDUUDWLYH��LWV�VWUXFWXUH�DQG�WKH�ZD\V�DIIHFWLQJ�SHRSOH¶V�
SHUFHSWLRQ��KHOS�WR�HOXFLGDWH�WKH�SKHQRPHQRQ�RI�QDUUDWLYH�LQ�PXVLF��)OXGHUQLN���������$FFRU�
GLQJ�WR�WKHP��ERWK�ODQJXDJH�DQG�PXVLF�UHO\�RQ�WKHLU�RZQ�VLJQV��ZKLFK�VHUYH�WKH�VWDUWLQJ�SRLQW�
IRU�WKH�FUHDWLRQ�RI�WKH�FRQWHQW�LWVHOI��&DOODJKDQ�	�0F'RQDOG��������

3HUFXVVLRQ�PXVLF�SUHVHQWV�RQH�RI�WKH�EULJKW�DUHDV�WKDW�PD\�KHOS�WR�UHYHDO�WKH�FRQFHSW�RI�QDUUD�
WLYH�LQ�PXVLFDO�SHUIRUPDQFH��3HUFXVVLRQ�PXVLF�LV�FUHDWHG�ZLWK�WKH�KHOS�RI�JHVWXUHV�FRPPRQO\�
UHDOLVHG�WKURXJK�SHUIRUPHUV¶�ERG\�PRYHPHQWV�DQG�IDFLDO�H[SUHVVLRQV��+DOPUDVW��*XHWWOHU��%D�
GHU��	�*RG¡\���������7KLV�HYLGHQFH�LPSOLHV�WKDW�SHUFXVVLRQ�PXVLF�LV�FKDUDFWHULVHG�E\�REYLRXV�
H[SUHVVLYHQHVV��,Q�RWKHU�ZRUGV��SHUFXVVLRQLVWV¶�PXVLF�SHUIRUPDQFH�LV�DFFRPSDQLHG�E\�FHUWDLQ�
SK\VLFDO�H[SUHVVLYH�JHVWXUHV�WKDW��LQ�WKHLU�WXUQ��JHQHUDWH�DQ�LQQHU�FRQWHQW�RI�D�SHUIRUPHG�PXVL�
FDO�FRPSRVLWLRQ��'HSHQGLQJ�RQ�D�FKRVHQ�WRQDOLW\��UK\WKP��DQG�KDUPRQ\�DV�ZHOO�DV�RQ�WKH�FXO�
WXUDO�FRQWH[W��WKLV�FRQWHQW�PD\�FRQVLVW�RI�SDUWLFXODU�PHVVDJHV�DQG�IHHOLQJV�WKDW�FUHDWH�OLVWHQHUV¶�
RYHUDOO�LPSUHVVLRQV�DERXW�D�SHUIRUPHG�PXVLFDO�SLHFH�DQG�PXVLFDO�SHUIRUPDQFH�LQ�JHQHUDO��<V�
WDG��.URQODQG�0DUWLQHW��	�-HQVHQ��������S��������8QGHUVWDQGLQJ�RI�D�QDUUDWLYH�HPEHGGHG�LQ�D�
PXVLFDO�FRPSRVLWLRQ�JUHDWO\�GHSHQGV�RQ�WKH�DXGLHQFH¶V�SHUFHSWLRQ�RI�D�PXVLFLDQ¶V�SHUIRUPDQ�
FH��/HKPDQQ��6ORERGD��	�:RRG\����������)LQDOO\��DZDUHQHVV�RI�SHUFXVVLRQLVW¶V�JHVWXUHV�DQG�
WKHLU�LQÀXHQFH�RQ�SHRSOH¶V�SHUFHSWLRQ�DOORZV�WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�PXVLFLDQ¶V�
ERG\�PRYHPHQWV�DQG�DXGLHQFH¶V�H[SHULHQFH�

2YHUDOO��IRU�WKH�UHDVRQ�WKDW�XQGHUVWDQGLQJ�QDUUDWLYH�RI�SHUFXVVLRQ�JHVWXUHV�LV�VLJQL¿FDQW��WKH�SUH�
VHQW�ZRUN�IRFXVHV�RQ�WKH�PHQWLRQHG�WRSLF�UHODWHG�LVVXHV��7KH�VWXGLHV�E\�$UPRQWURXW�HW�DO���������
DQG�6FKXW]�DQG�/LSVFRPE��������GHPRQVWUDWHG�WKDW�YLVXDO�LQIRUPDWLRQ�LQWHQWLRQDOO\�SURYLGHG�E\�
PXVLFLDQV�PD\�FUHDWH�D�FHUWDLQ�LOOXVLRQ�WKDW�GHWHUPLQHV�DXGLHQFH¶V�SHUFHSWLRQ�RI�PXVLFDO�H[SUHV�
VLYHQHVV��$FFRUGLQJ�WR�WKH�UHVHDUFKHUV��OLYH�PXVLFDO�SHUIRUPDQFH�PD\�OHDG�WR�D�QDWXUDOO\�RFFXU�

UHSUHVHQWi�OD��$VVLP��SURFXURX�VH�UHVSRQ�
GHU�j�SHUJXQWD�GH�LQYHVWLJDomR��FRPR�SRGH�
R�JHVWR�SHUFXVVLYR�LQIOXHQFLDU�D�SHUFHSomR�
GD�GLQkPLFD�PXVLFDO�GH�XPD�SODWHLD"

3$/$95$6�&+$9(��SHUFXVVmR��GLQkPL�
FDV��SHUFHSomR��PXVLFD��SODWHLD��

.(<:25'6��SHUFXVVLRQ��G\QDPLFV��SHU�
FHSWLRQ��PXVLF��DXGLHQFH

1. Introduction

3HUFXVVLRQ�PXVLF�LV�D�XQLTXH�W\SH�RI�LQVWUXPHQWDO�PXVLF�DOORZLQJ�SHUIRUPHUV�WR�WHOO�VWRULHV�
ZLWK�WKH�KHOS�RI�JHVWXUHV��:KHQ�SHUFXVVLRQLVWV�SOD\�SHUFXVVLRQ�LQVWUXPHQWV��WKH�DXGLHQFH�PD\�
QRW�RQO\�KHDU�VRXQGV��EXW�DOVR�VHH�PXVLFLDQV¶�ERG\�PRYHPHQWV�DQG�IDFLDO�H[SUHVVLRQV�WKDW�KHOS�
WR�WUDQVPLW�FHUWDLQ�HPRWLRQV��0RZLWW���������2YHUDOO��SHUFXVVLYH�PXVLF�SHUIRUPDQFH�LV�H[WUH�
PHO\�ZLGH��DQG�LV�DFFRPSDQLHG�E\�EULJKW�YLVXDO�LPDJHV�SURYLGHG�E\�PXVLFLDQV�WKHPVHOYHV��
)URP�WKLV�SHUVSHFWLYH��REVHUYDWLRQ�RYHU�SHUFXVVLRQLVWV¶�SOD\LQJ�PDQQHU�SURYLGHV�DQ�DXGLHQFH�
ZLWK�DQ�RSSRUWXQLW\�WR�XQGHUVWDQG�D�QDUUDWLYH�DELOLW\�RI�PXVLF�WKURXJK�PXVLFLDQV¶�JHVWXUHV�

0HHWLQJ�WKH�SUHVHQW�GD\�GHPDQG�IRU�XQGHUVWDQGLQJ�PXVLF��WKH�SUHVHQW�VWXG\�IRFXVHV�RQ�WKH�
DQDO\VLV�RI�SHUFXVVLRQ�JHVWXUHV¶�DELOLW\�WR�WUDQVPLW�H[SUHVVLRQ��LQFOXGLQJ�G\QDPLFV��7R�EH�PRUH�
VSHFL¿F��WKLV�ZRUN�ZLOO�GHPRQVWUDWH�KRZ�SHUFXVVLRQLVWV¶�ERG\�PRYHPHQWV�DQG�IDFLDO�H[SUHV�
VLRQV�FDQ�EH�XQGHUVWRRG�FRQFHUQLQJ�WKH�G\QDPLFV�SHUFHSWLRQ�E\�WKH�OLVWHQHUV�

'\QDPLFV�LQ�PXVLF�DFFRUGLQJ�WR�0DWWKLDV�7KLHPHO�FDQ�EH�GH¿QHG�DV���7KH�LQWHQVLW\�RI�YROXPH�
ZLWK�ZKLFK�QRWHV�DQG�VRXQGV�DUH�H[SUHVVHG���)XUWKHUPRUH��WKH�DXWKRU�H[SODLQV�WKDW���,Q�WKH���WK�
FHQWXU\�G\QDPLFV�FDPH�WR�EH�VHHQ�DV�RQH�RI�WKH�IXQGDPHQWDO�SDUDPHWHUV�RI�FRPSRVLWLRQ�ZKLFK�
IXQFWLRQ�LQWHUGHSHQGHQWO\�WR�FUHDWH�PXVLFDO�PHDQLQJ�DQG�VWUXFWXUH�

 
2. Literature Review

5HVHDUFKHV�E\�$UPRQWURXW�HW�DO���������DQG�6FKXW]�DQG�/LSVFRPE��������GHPRQVWUDWHG�WKDW�
YLVXDO�LQIRUPDWLRQ�LQWHQWLRQDOO\�SURYLGHG�E\�PXVLFLDQV�PD\�FUHDWH�D�FHUWDLQ�LOOXVLRQ�WKDW�GH�
WHUPLQHV�DXGLHQFH¶V�SHUFHSWLRQ�RI�PXVLFDO�SHUIRUPDQFH��$FFRUGLQJ�WR�WKH�UHVHDUFKHUV��OLYH�
PXVLFDO�SHUIRUPDQFH�PD\�OHDG�WR�D�QDWXUDOO\�RFFXUULQJ�DXGLRYLVXDO�LOOXVLRQ�SURYLGHG�E\�D�
PXVLFLDQ¶V�JHVWXUHV��WKDW�RFFXU�LQ�WKH�SURFHVV�RI�SOD\LQJ��WKH�YLVXDO�LQIRUPDWLRQ�RI�ZKLFK�
FKDQJHV�WKH�SHUFHLYHG�GXUDWLRQ�RI�VLPXOWDQHRXV�DXGLWRU\�LQIRUPDWLRQ��+RZHYHU��WKH\�XQGHU�
OLQHG�WKDW�WKLV�LOOXVLRQ�LV�FRQWUROOHG�E\�WKH�GXUDWLRQ�RI�PXVLFLDQ¶V�SRVW��LPSDFW�PRWLRQ�WKDW�LQ�
ÀXHQFHV�WKH�DXGLHQFH¶V�SHUFHSWLRQ�RI�HYHQW�GXUDWLRQ��$UPRQWURXW�HW�DO����������7KH�LQWHQWLRQDO�
FUHDWLRQ�RI�WKLV�LOOXVLRQ�FDQ�EH�H[SODLQHG�E\�WKH�PXVLFLDQ¶V�GHVLUH�WR�VWUHQJWKHQ�WKH�HIIHFW�DQG�
DXGLHQFH¶V�XQIRUJHWWDEOH�LPSUHVVLRQV�RI�KLV�RU�KHU�PXVLFDO�SHUIRUPDQFH��2YHUDOO��QRQ�YHUEDO�
PXVLFDO�JHVWXUHV�DUH�D�SDUW�RI�KXPDQ�ERG\�ODQJXDJH��7KLV�ZD\��E\�JHVWLFXODWLQJ�GXULQJ�SHUIRU�
PDQFH��D�PXVLFLDQ�FRPPXQLFDWHV�ZLWK�WKH�DXGLHQFH��$FFRUGLQJ�WR�WKH�UHFHQW�VWDWLVWLFDO�GDWD��
³����RI�WKH�LPSDFW�RI�KXPDQ�FRPPXQLFDWLRQ�LV�DWWULEXWDEOH�WR�ERG\�ODQJXDJH´��EHVLGHV��³RYHU�
����RI�RXU�FRPPXQLFDWLRQ�LV�QRQ�YHUEDO´��3VDLOD��������S������$OO�WKHVH�IDFWV�GHPRQVWUDWH�WKDW�
WKH�VLJQL¿FDQFH�RI�ERGLO\�PRYHPHQWV�VKRXOG�QRW�EH�XQGHUHVWLPDWHG�

%\�XVLQJ�JHVWXUHV�GXULQJ�PXVLFDO�SHUIRUPDQFH��PXVLFLDQV�SURYLGH�WKH�DXGLHQFH�ZLWK�FRQ�
FHSWXDO�DQG�HPRWLRQDO�PHVVDJHV��3VDLOD���������0XVLF�UHODWHG�DQFLOODU\�ERGLO\�PRYHPHQWV�
�PDLQO\��JHVWXUHV��DUH�DQ�HVVHQWLDO�SDUW�RI�FRPPXQLFDWLRQ�EHWZHHQ�D�SHUIRUPHU�RI�OLYH�PXVLF�
DQG�WKH�DXGLHQFH��7KH�UHVHDUFK�HYLGHQFH��SURYLGHG�E\�.�KO��Q�G���1XVVHFN�	�:DQGHUOH\��������
0F1HLOO��Q�G���3VDLOD��������HWF���VXJJHVWHG�WKDW�WKH�PDMRULW\�RI�PXVLFLDQV¶�JHVWXUHV�WUDFHG�LQ�
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ZKRVH�RQO\�VRXUFH�RI�LQIRUPDWLRQ�LQFRPLQJ�IURP�WKH�SLHFH�SHUIRUPHG�ZDV�WKH�DXUDO�FKDQQHO��
7KHUHIRUH��VHQVLWLYLW\�RI�G\QDPLF�SHUFHSWLRQ��EHLQJ�WKH�LQÀXHQFHG�DUHD��FDQ�EH�DVVLJQHG�WKH�UROH�
RI�WKH�GHSHQGHQW�YDULDEOH��7KH�DXGLHQFH�ZDV�RIIHUHG�WZR�PXVLFDO�ZRUNV��7KH�¿UVW�RQH�ZDV�6HQ�
9,�E\�7RVKLR�+RVRNDZD�IRU�0XOWLSHUFXVVLRQ��WKH�RWKHU�±�9R[�6XP�9LWDH�E\�-RmR�3HGUR�2OLYHLUD�
IRU�9LEUDSKRQH��$OO�SDUWLFLSDQWV�ZHUH�XVLQJ�D���.�SRWHQWLRPHWHU��ZKLFK�WKH\�ZHUH�DVNHG�WR�XVH�
LQ�RUGHU�WR�UHSRUW�WKHLU�SHUFHSWLRQ�RI�G\QDPLFV�GXULQJ�D�VROR�SHUFXVVLRQ�SHUIRUPDQFH���6HQ�9,�LV�
DQ�XQXVXDO�PXVLFDO�SLHFH�WKDW�FDQ�VHUYH�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�TXLWH�HIIHFWLYHO\��7KH�SLHFH�
ZDV�ZULWWHQ�IRU�VROR�SHUFXVVLRQ�DQG�RQH�RI�LWV�RXWVWDQGLQJ�IHDWXUHV�LV�LWV�VWURQJ�OLQNV�WR�WKH�YLVXDO�
VLJQL¿FDQFH�RI�JHVWXUH��ZKLFK�FRQGLWLRQV�WKH�SURSULHW\�RI�XVLQJ�WKLV�SLHFH�IRU�WKH�H[SHULPHQWDO�
UHVHDUFK�GHVLJQ�DGGUHVVLQJ�WKH�LPSRUWDQFH�RI�WKH�YLVXDO�FRPSRQHQW�IRU�OLVWHQHUV¶�SHUFHSWLRQ�RI�
PXVLF��$FFRUGLQJ�WR�7ROHQWLQR��Q�G�����,QVSLUDWLRQ�IRU�WKHVH�JHVWXUHV�FRPHV�IURP�WKH�DUW�RI�-DSD�
QHVH�FDOOLJUDSK\�DQG�WKH�XVH�RI�D�VLJQL¿FDQW��H[SUHVVLYH�JHVWXUH�EHIRUH�HDFK�EUXVK�VWURNH�

'XULQJ�WKH�SLHFH��WKH�SHUIRUPHU�DFWLYDWHV�YRFDO�QRLVHV�DQG�XVHV�RQO\�KDQGV�DQG�VRIW�PDOOHWV�WR�
SOD\�VNLQ�GUXPV�DQG�D�VLQJOH�FURWDOH��S������7KH�RSHQLQJ�SDJHV�RI�6HQ�9,�HQFRPSDVV�YDVW��JUD�
FHIXO�DUP�JHVWXUHV�GUDZLQJ�RQ�WKH�SUHSDUDWRU\�VWURNHV�RI�WKH�-DSDQHVH�FDOOLJUDSK\��7KH�VFRUH�
ZULWWHQ�E\�7RVKLR�+RVRNDZD�KDUQHVVHV�WLHG�DQG�HPSW\�PHDVXUHV�LQ�RUGHU�WR�GHPRQVWUDWH�FLUFXODU�
PRYHV�VRPHWLPHV�IROORZHG�E\�DQ�LQWHQVH�DWWDFN��DQG�VRPHWLPHV�QRW�E\�DQ�DWWDFN��EXW�D�SHULRG�RI�
VLOHQFH�RU�D�SUHSDUDWRU\�PRYHPHQW��,W�LV�WKH�SHUIRUPHU¶V�GHFLVLRQ�XOWLPDWHO\�KRZ�WKHVH�JHVWXUHV�
VKRXOG�EH�FDUULHG�RXW��7ROHQWLQR��Q�G�����7KHUH�LV�FODLPHG�WR�EH�D�UHODWLRQVKLS�XQLWLQJ�WKH�JHVWXUHV�
H[HFXWHG�E\�WKH�SHUIRUPHU�DQG�WKH�SK\VLFDO�LPSDFW�WUDFLQJ�HLWKHU�³D�GLVMRLQWHG�DWWDFN��ZKHUH�WKH�
JHVWXUH�HQGV�EHIRUH�WKH�DWWDFN�LV�LQLWLDWHG��RU�DQ�H[DJJHUDWHG�DWWDFN��ZKHUH�DQ�XQQHFHVVDU\�ODUJH�
JHVWXUH�LV�FRQQHFWHG�WR�DQG�LPPHGLDWHO\�SUHFHGHV�DQ�DWWDFN´��7ROHQWLQR��Q�G���S������,Q�FDVH�LI�
WKH�GLVMRLQWHG�DWWDFN�LV�XVHG��WKH�PXVLFLDQ�VKRXOG�LQFLVLYHO\�WKZDUW�WKH�HQHUJ\�RI�PRYHPHQW�WKDW�
ZRXOG�RWKHUZLVH�UHÀHFW�RQ�WKH�GUXP�VHYHULQJ�WKH�SUHSDUDWRU\�PRYHPHQW�IURP�LWV�VXEVHTXHQW�
LPSDFW��2Q�WKH�RWKHU�KDQG��WKH�GLVSURSRUWLRQDWH�YHUVLRQ�SUHVXSSRVHV�WKDW�WKH�SHUIRUPHU�VKRXOG�
XVH�WKH�XQQHFHVVDU\�DFFXPXODWLRQ�RI�PRYHPHQW�IRU�D�VWURQJ�DQG�LQGLYLGXDO�DWWDFN��7KHUHIRUH��
7ROHQWLQR�DV�D�SHUIRUPHU�DUJXHG�WKDW�WKH�WHFKQLTXH�RI�JHVWXUH�LV�HTXDOO\�LPSRUWDQW�IRU�WKH�DHVWKH�
WLF�HIIHFW�RI�WKH�SHUIRUPDQFH�RI�WKLV�SLHFH�DV�WKH�VFRUH�LWVHOI��7ROHQWLQR��Q�G�����

7ROHQWLQR�LQGLFDWHG�LQ�UHODWLRQ�WR�WKLV�ZRUN��³,Q�SHUFXVVLRQ�SHUIRUPDQFH��D�SHUIRUPHU�H[HFXWHV�
DQ�DWWDFN�XVLQJ�WKH�JHVWXUH�KH�¿QGV�QHFHVVDU\�WR�H[HFXWH�WKH�VRXQG��6HQ�9,�SXOOV�DW�WKH�KHDUW�RI�
WKLV�QRWLRQ�E\�DVNLQJ�XV�WR�FRQWURO�QRW�RQO\�D�VRXQG�DQG�LWV�SUHFLVLRQ��EXW�DOVR�WKH�PHFKDQLFDO�
GLUHFWLRQ�RI�RXU�PRWLRQ�OHDGLQJ�XS�WR�WKDW�VRXQG�´��Q�G���S������7KH�FKRLFH�RI�D�JHVWXUH�GXULQJ�
WKH�SHUIRUPDQFH�RI�6HQ�9,�PLJKW�DIIHFW�OLVWHQHUV�LQ�YDULRXV�ZD\V��$�OLQJXLVWLFV�VWXGHQW�PDMR�
ULQJ�LQ�$PHULFDQ�6LJQ�/DQJXDJH�FLWHG�E\�7ROHQWLQR�PDLQWDLQHG�WKDW�GHDI�SHRSOH�KDYH�D�YLVXDO�
FRQQHFWLRQ�WR�VRXQG��$Q�LQGLYLGXDO�ZLWK�D�VWURQJ�OLQN�EHWZHHQ�WKH�YLVXDO�DQG�DXUDO�FKDQQHOV�
RI�SHUFHSWLRQ�PLJKW�DVVRFLDWH�WKH�YROXPH�RI�WKH�VRXQG�ZLWK�WKH�VFDOH�DQG�VL]H�RI�WKH�JHVWXUH�
DFFRPSDQ\LQJ�LW��7ROHQWLQR��Q�G���S������%\�ZD\�RI�XVLQJ�WKH�H[DPSOH�RI�KHDULQJ�LPSDLUHG�LQGL�
YLGXDOV�WKH�DXWKRU�VXJJHVWHG�WKDW�³D�SUHSDUDWRU\�PRWLRQ�WKDW�SUHVHUYHV�PRPHQWXP�WKDW�ODFNV�D�
UHVXOWLQJ�DWWDFN´�PLJKW�DFWXDOO\�VRXQG�IRU�WKDW�LQGLYLGXDO��LI�KH�RU�VKH�ZDWFKHG�D�SHUIRUPDQFH�
RI�6HQ�9,��7KH�DELOLW\�WR�³VHH´�WKH�VRXQG�PLJKW�SUHVHUYH�WKH�LQVSLUDWLRQDO�FRQWHQW�RI�WKH�SLHFH�
IRU�D�SHUVRQ�ZKR�FDQQRW�DFWXDOO\�KHDU�LW��$QRWKHU�LQWHUHVWLQJ�K\SRWKHVLV�LV�WKDW�WKLV�SHUVRQ�PL�
JKW�KDYH�D�PRUH�FRQYHQWLRQDO�PXVLF�OLVWHQLQJ�H[SHULHQFH�LI�WKLV�SHUVRQ�ZDV�SRVLWLRQHG�FORVHU�
WR�WKH�DUHD�ZKHUH�GUXP�YLEUDWLRQV�DUH�SK\VLFDOO\�SHUFHSWLEOH��7ROHQWLQR�FDOOHG�WKLV�D�³FRJQLWL�
YH�WZLVW´��VLQFH�³QRUPDO�KHDULQJ�OLVWHQHUV�>DUH@�SHUFHSWXDOO\�OLPLWHG�E\�ZKDW�WKH\�FDQ�LQ�IDFW�
KHDU´��Q�G���S������)LQDOO\��6HQ�9,�LV�FULWLFLVHG�IRU�ZKDW�GLVDSSURYLQJ�LQGLYLGXDOV�FDOO�ODWHQW�
³LQDFFHVVLELOLW\´�WR�DOO�SHRSOH��ZKLFK�FDQ�EH�YLHZHG�IURP�D�GLDPHWULFDOO\�RSSRVLWH�VWDQGSRLQW��
0RUH�VSHFL¿FDOO\��6HQ�9,�GHVHUYHV�FORVH�DWWHQWLRQ�IRU�DQ�LQGLFDWLRQ�RI�D�VWURQJ�FRQQHFWLRQ�EH�
WZHHQ�PRYHPHQW��LPDJH��VRXQG�DQG�WKH�XOWLPDWH�HIIHFW�RQ�WKH�DXGLHQFH�

)RU�VRPH�JHVWXUH�FDQ�DUJXDEO\�VSHDN�ORXGHU�WKDW�PXVLF�LWVHOI��7ROHQWLQR��Q�G���S������6XFK�DQ�LQKH�
UHQW�FRQQHFWLRQ�EHWZHHQ�VRXQG�DQG�JHVWXUH�VWUHVVHG�E\�SHUIRUPHUV�DQG�UHVHDUFKHUV�PDNHV�WKLV�SLHFH�
D�SHUIHFW�LQVWUXPHQW�IRU�WKH�VWXG\�RI�WKH�HIIHFWV�RI�WKH�YLVXDO�FRPSRQHQW�RI�WKH�SHUIRUPDQFH��������������������������������������������������������

ULQJ�DXGLRYLVXDO�LOOXVLRQ�SURYLGHG�E\�D�PXVLFLDQ¶V�JHVWXUHV��WKDW�RFFXU�LQ�WKH�SURFHVV�RI�SOD\LQJ��
WKH�YLVXDO�LQIRUPDWLRQ�RI�ZKLFK�FKDQJHV�WKH�SHUFHLYHG�GXUDWLRQ�RI�VLPXOWDQHRXV�DXGLWRU\�LQIRU�
PDWLRQ��+RZHYHU��WKH\�XQGHUOLQHG�WKDW�WKLV�LOOXVLRQ�LV�FRQWUROOHG�E\�WKH�GXUDWLRQ�RI�PXVLFLDQ¶V�
SRVW��LPSDFW�PRWLRQ�WKDW�LQÀXHQFHV�WKH�DXGLHQFH¶V�SHUFHSWLRQ�RI�HYHQW�GXUDWLRQ��$UPRQWURXW�HW�
DO����������7KH�LQWHQWLRQDO�FUHDWLRQ�RI�WKLV�LOOXVLRQ�FDQ�EH�H[SODLQHG�E\�WKH�PXVLFLDQ¶V�GHVLUH�WR�
VWUHQJWKHQ�WKH�HIIHFW�DQG�DXGLHQFH¶V�XQIRUJHWWDEOH�LPSUHVVLRQV�RI�KLV�RU�KHU�PXVLFDO�SHUIRUPDQFH���
2YHUDOO��QRQ�YHUEDO�PXVLFDO�JHVWXUHV�DUH�D�SDUW�RI�KXPDQ�ERG\�ODQJXDJH��7KLV�ZD\��E\�JHVWLFX�
ODWLQJ�GXULQJ�SHUIRUPDQFH��D�PXVLFLDQ�FRPPXQLFDWHV�ZLWK�WKH�DXGLHQFH��$FFRUGLQJ�WR�WKH�UHFHQW�
VWDWLVWLFDO�GDWD��³����RI�WKH�LPSDFW�RI�KXPDQ�FRPPXQLFDWLRQ�LV�DWWULEXWDEOH�WR�ERG\�ODQJXDJH´��
EHVLGHV��³RYHU�����RI�RXU�FRPPXQLFDWLRQ�LV�QRQ�YHUEDO´��3VDLOD��������S������$OO�WKHVH�IDFWV�
GHPRQVWUDWH�WKDW�WKH�VLJQL¿FDQFH�RI�ERGLO\�PRYHPHQWV�VKRXOG�QRW�EH�XQGHUHVWLPDWHG�

%\�XVLQJ�JHVWXUHV�GXULQJ�PXVLFDO�SHUIRUPDQFH��PXVLFLDQV�SURYLGH�WKH�DXGLHQFH�ZLWK�FRQFHSWXDO�
DQG�HPRWLRQDO�PHVVDJHV��3VDLOD���������0XVLF�UHODWHG�DQFLOODU\�ERGLO\�PRYHPHQWV��PDLQO\��
JHVWXUHV��DUH�DQ�HVVHQWLDO�SDUW�RI�FRPPXQLFDWLRQ�EHWZHHQ�D�SHUIRUPHU�RI�OLYH�PXVLF�DQG�WKH�DXGL�
HQFH��7KH�UHVHDUFK�HYLGHQFH��SURYLGHG�E\�.�KO��Q�G���1XVVHFN�	�:DQGHUOH\��������0F1HLOO��Q�G���
3VDLOD��������HWF���VXJJHVWHG�WKDW�WKH�PDMRULW\�RI�PXVLFLDQV¶�JHVWXUHV�WUDFHG�LQ�PXVLFDO�SHUIRU�
PDQFH�KDYH�VSHFLDO�SV\FKRORJLFDO�DQG�HPRWLRQDO�HIIHFWV�RQ�SXEOLF��)RU�H[DPSOH��0F1HLOO��Q�G���
DSSOLHG�D�SV\FKROLQJXLVWLF�DSSURDFK�WR�PXVLFDO�JHVWXUHV�LQ�RUGHU�WR�GHPRQVWUDWH�LQ�KLV�DUWLFOH�WKDW�
D�JHVWXUH�LV�D�FRPPXQLFDWLYH�PRYHPHQW�WKDW�EHFRPHV�D�UHSUHVHQWDWLRQ�RI�D�VLJQ�ODQJXDJH�

$FFRUGLQJ�WR�WKH�DXWKRU��EHDWV��VRPHWLPHV�FDOOHG�DV�³EDWRQ´�E\�PXVLFLDQV��DUH�PXVLFDO�JHVWL�
FXODWLRQV�RU�VSHHFK�IDUPHG�JHVWXUHV�DFFRPSDQLHG�E\�UK\WKPLFDO�EHDWLQJ�WLPH�E\�D�KDQG��EHDWV�
KLJKOLJKW�LPSRUWDQW�PRPHQWV�³VLJQDOLQJ�WKH�WHPSRUDO�ORFXV�RI�VRPHWKLQJ�WKH�VSHDNHU�IHHOV�WR�
EH�LPSRUWDQW�ZLWK�UHVSHFW�WR�WKH�ODUJHU�FRQWH[W´��0F1HLOO��Q�G���S������2YHUDOO��PXVLFLDQ¶V�EHDWV�
XVXDOO\�DWWUDFW�WKH�DXGLHQFH¶V�DWWHQWLRQ�EHFDXVH�WKH\�PD\�HFKR�KXPDQ�KHDUW�EHDWV��UHÀHFW�HPR�
WLRQDO�DQG�SV\FKRORJLFDO�VWDWHV��IRU�H[DPSOH��VWUHVV��H[FLWHPHQW��H[SHFWDWLRQ��HWF����DQG�SURYLGH�
D�PXVLFDO�FRPSRVLWLRQ�ZLWK�UK\WKPLFDO�KDUPRQ\��6RPHWLPHV��D�PXVLFDO�SHUIRUPDQFH�FDQ�EH�
DFFRPSDQLHG�E\�D�PXVLFLDQ¶V�H[SUHVVLYH�JHVWXUHV�

1XVVHFN�DQG�:DQGHUOH\��������UHYHDOHG�WKDW�³H[SUHVVLYH�SHUIRUPHU�PRYHPHQWV�LQ�PXVLFDO�
SHUIRUPDQFHV�UHSUHVHQW�LPSOLHG�OHYHOV�RI�FRPPXQLFDWLRQ�DQG�FDQ�FRQWDLQ�FHUWDLQ�FKDUDFWH�
ULVWLFV�DQG�PHDQLQJV�RI�HPERGLHG�KXPDQ�H[SUHVVLYLW\´��S��������7KH�DXWKRUV�VXJJHVWHG�WKDW�
VRPHWLPHV��FODVVLF�PXVLFLDQV�LQWHQWLRQDOO\�XVH�ODUJH�ERG\�PRWLRQV�IRU�H[DJJHUDWLQJ�SDUWLFXODU�
PRPHQWV�LQ�PXVLFDO�SKUDVHV��WKLV�EHKDYLRU�SURGXFHV�DQ�H[SUHVVLYH�HIIHFW�RQ�DXGLHQFH�FDXVLQJ�
LW�WR�PDNH�PRUH�HPRWLRQDOO\�FRORUHG�MXGJPHQWV�DERXW�D�PXVLFDO�SHUIRUPDQFH��1XVVHFN�	�
:DQGHUOH\����������0HDQLQJV�HPERGLHG�LQ�PXVLFDO�JHVWXUHV�IRUP�FRUUHVSRQGLQJ�LPSUHVVLRQV�
RI�WKH�DXGLHQFH�H[SHULHQFLQJ�D�PXVLFDO�SHUIRUPDQFH��)RU�H[DPSOH��.�KO��Q�G���XQGHUOLQHG�WKDW�
³JHVWXUH�EHFRPHV�WKH�NH\�WR�WKH�XQGHUVWDQGLQJ�RI�PXVLFDO�PHDQLQJ´��S������,Q�RWKHU�ZRUGV��
PXVLFDO�JHVWXUHV�VKRXOG�EH�WUHDWHG�DV�SK\VLFDO�H[SUHVVLRQ�RI�SDUWLFXODU�IHHOLQJV��IRU�H[DPSOH��
ORYH��VDGQHVV��HWF���DQG�HPRWLRQDO�VWDWHV��VXFK�DV�MR\��GLVDSSRLQWPHQW��HWF���WKDW��LQ�WKHLU�WXUQ��
VKDSH�DXGLHQFH¶V�LPSUHVVLRQV�RI�PXVLFDO�SHUIRUPDQFH�

 
3. Research Procedure and Methodology

6SHFL¿FV�RI�WKH�'HSHQGHQW�DQG�,QGHSHQGHQW�9DULDEOHV� 
7KH�PHDVXUDEOH�DVSHFW�RI�WKH�GHSHQGHQW�YDULDEOH�FRQVLGHUHG�GXULQJ�WKH�H[SHULPHQW�ZDV�WKH�
VHQVLWLYLW\�RI�WKH�SHUFHSWLRQ�RI�G\QDPLF�FKDUDFWHULVWLFV��7KH�LQGHSHQGHQW�YDULDEOH�ZDV�WKH�YL�
VXDO�FRPSRQHQW�±�WKH�WKH�PXVLFDO�SHUIRUPDQFH�WKDW�ZDV�GHPRQVWUDWHG�WR�RQH�JURXS�RI�OLVWHQHUV�
DV�DFFRPSDQ\LQJ�WKH�DXUDO�SHUFHSWLRQ��ZKHUHDV�WKH�RWKHU�JURXS�EHLQJ�EOLQGIROGHG��KDG�WR�UHO\�
RQ�WKH�VRXQGV�RI�PXVLF�H[FOXVLYHO\��7KH�K\SRWKHVLV�RIIHUHG�IRU�WHVWLQJ�ZDV�WKDW�WKH�DXGLHQFH�
H[SRVHG�WR�WKH��IXOO�SHUIRUPDQFH�DQG��FRUUHVSRQGLQJO\��SHUFHLYLQJ�WKH�SLHFHV�LQ�SURJUHVVLRQ�E\�
XVLQJ�WZR�SHUFHSWLRQ�FKDQQHOV�ZRXOG�UHVSRQG�WR�PXVLFDO�G\QDPLF�GLIIHUHQWO\�WKDQ�WKH�DXGLHQFH�
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���UHDGDELOLW\�±�WKH�RYHUDOO�EXON�RI�LQIRUPDWLRQ�REWDLQHG�LV�HDV\�WR�SURFHVV�DQG�LPSOHPHQW��D�VLQJOH�
FRPSXWHU�FDQ�SUHVHQW�D�VLJQL¿FDQW�DPRXQW�RI�WKH�SUREOHP�GRPDLQ�
���ZULWDELOLW\�±�GHVLJQV�GHYHORSHG�E\�XVLQJ�WKH�VRIWZDUH�DUH�HDVLO\�WUDQVIHUUDEOH�LQWR�WKH�UHDO�ZRUOG�
���HGLWDELOLW\�±�WKH�VRIWZDUH�JLYHV�DQ�RSSRUWXQLW\�WR�HGLW�WKH�H[LVWLQJ�GHYHORSPHQWV�UDWKHU�WKDQ�FUHD�
WH�QHZ�RQHV��D�UDQJH�RI�WHPSODWHV�LV�DYDLODEOH�WR�IDFLOLWDWH�GDWD�FROOHFWLRQ�
���UHXVDELOLW\�±�RQFH�GHYHORSHG�FRGH�PD\�EH�UHXVHG�IRU�RWKHU�SURMHFWV�
���XQGHUVWDQGDELOLW\�±�WKH�VRIWZDUH�SURYLGHV�D�ODUJH�WRRONLW�IRU�WKH�YLVXDOL]DWLRQ��RI�WKH�SUREOHP�
�&RQZD\�	�:DWWV��������

/DE9,(:�LV�VXSSRUWHG�E\�D�ZLGH�UDQJH�RI�WRROER[HV�GHVLJQHG�IRU�VSHFLDOL]HG�DSSOLFDWLRQV�ZKLFK�
DUH�HVVHQWLDOO\�FRPSDFW�FROOHFWLRQV�RI�FRGH�WKDW�DUH�VSHFL¿F�WR�WKH�DSSOLFDWLRQ��8VLQJ�WKHVH�FRGH�
WHPSODWHV�LV�XVHIXO�DQG�SUDFWLFDO�EHFDXVH�WKH\�KHOS�VDYH�D�VLJQL¿FDQW�DPRXQW�RI�GHYHORSPHQW�
WLPH��$PRQJ�WKHVH�WRROER[HV�LV�WKH�VLJQDO�SURFHVVLQJ�WRRONLW��ZKLFK�LV�DSSOLHG�WR�GLJLWDO�¿OWHU�
GHVLJQ�DQG�WLPH�IUHTXHQF\�DQDO\VLV��6RXQG�DQG�YLEUDWLRQ�WRROVHW�PDLQWDLQV�DXGLR�PHDVXUHPHQW��
VRXQG�OHYHO�DVVHVVPHQW��WUDQVLHQW�DQDO\VLV��DQG�IUHTXHQF\�UHVSRQVH��6WDWH�GLDJUDP�WRRONLW�SUR�
YLGHV�D�EDVLF�WRRO�VHW�XWLOL]HG�IRU�LQWHUDFWLYH�GHYHORSPHQW�DQG�VWDWH�PDFKLQHV�LPSOHPHQWDWLRQ�
�*XSWD�	�-RKQ���������7KLV�VRIWZDUH�DOORZV�WKH�UHVHDUFKHU�WR�VHOHFW�H[SHULPHQWDO�SDUDPHWHUV�
IRU�WKH�FRQWURO�RI�LQVWUXPHQWV�XVHG�LQ�WKLV�H[SHULPHQWDO�UHVHDUFK��7KHUHIRUH��WKH�/DE9,(:�LQV�
WUXPHQW�VHWV�GHYHORSHG�DV�WHPSODWHV�PRGL¿DEOH�WR�DSSO\�WR�YDU\LQJ�W\SHV�RI�GDWD�HQVXUHV�WKH�
VLPSOLFLW\�RI�RSHUDWLRQ��QHDWQHVV�DQG�WKH�SRVVLELOLW\�RI�WUDQVIRUPDWLRQ�RI�WKH�REWDLQHG�PHDVXUH�
PHQWV�LQWR�D�YLVXDO�PRGHO�UHÀHFWLQJ�WKH�GHSHQGHQF\�RI�WKH�OLVWHQHUV¶�SHUFHSWLRQ�RQ�WKH�DEVHQFH�
RU�SUHVHQFH�RI�WKH�H[SHULPHQWDO�VWLPXOXV��$OVR��/DE9,(:�LQVWUXPHQWV�DUH�KHOSIXO�IRU�WKH�WDVN�RI�
GUDZLQJ�WHQGHQFLHV�LQ�WKH�YDULDQFHV�RI�WKH�SHUFHSWLRQ�RI�G\QDPLFV�LQ�HLWKHU�RI�WKH�JURXSV�

6LQFH�WKH�GDWD�XVHG�LQ�WKLV�H[SHULPHQW�LV�TXDQWLWDWLYH��WKH�UHODWLRQVKLSV�HVWDEOLVKHG�DV�D�UHVXOW�
FDQ�EH�SUHVHQWHG�LQ�WKH�JUDSKLFDO�IRUP�WKDW�ZRXOG�UHÀHFW�WKH�YDULDQFHV�DQG�GHSHQGHQFLHV�FKD�
UDFWHULVLQJ�WKH�FRUUHODWLRQ�RI�WKH�DVSHFWV�RI�WKH�GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV��GH¿QHG�
IRU�WKLV�UHVHDUFK��*UDSKLFDO�SUHVHQWDWLRQ�RI�TXDQWLWDWLYH�GDWD�PD\�WDNH�WKH�IRUP�RI�D�JUDSK�RU�D�
GLDJUDP�FRQVWUXFWHG�E\�XVLQJ�WKH�UHVRXUFHV�RI�0LFURVRIW�([FHO�RU�D�VLPLODU�VRIWZDUH�RSWLRQ�

 
�����6LJQL¿FDQFH�RI�WKH�'DWD

7KH�GDWD�REWDLQHG�DW�WKLV�VWDJH�RI�WKH�UHVHDUFK�DSSHDUHG�WR�EH�LOOXVWUDWLYH�RI�WKH�WUHQGV�FKD�
UDFWHUL]LQJ�WKH�DERYHPHQWLRQHG�UHODWLRQVKLSV��,W�DOVR�LQGLFDWHG�WKDW�WKH�FKRLFH�RI�WKH�VDPSOH�
FRQVLVWLQJ�RI����SHRSOH�ZDV�UHSUHVHQWDWLYH��DV�WKH�PHDVXUHG�YDULDQFHV�DOORZHG�WKH�UHVHDUFKHU�
WR�HVWDEOLVK�LOOXVWUDWLYH�WUHQGV��DV�WKH�YLVXDO�DQG�EOLQG�OLVWHQLQJ�DXGLHQFHV�GHPRQVWUDWHG�GLIIH�
UHQW�OHYHOV�RI�PXVLF�SHUFHSWLRQ�VHQVLWLYLW\��0RUHRYHU��WKH�VWXG\�JDYH�DQ�RSSRUWXQLW\�WR�UHJLVWHU�
PLQRU�DVSHFWV�RI�WKLV�GHSHQGHQF\�WKDW�VHUYHG�DV�DGGLWLRQDO�FRQ¿UPDWLRQ�WR�WKH�K\SRWKHVLV��7KH�
VSHFL¿F�DVSHFWV�RI�WKH�H[SHULPHQW�UHVXOWV�ZLOO�EH�GLVFXVVHG�LQ�WKH�FRUUHVSRQGLQJ�VHFWLRQ��7KH�
GDWD�REWDLQHG�IURP�WKH�¿UVW�H[SHULPHQWDO�FRQWH[W�SURYLGHG�WKH�UHVHDUFKHU�ZLWK�D�VXI¿FLHQWO\�
REMHFWLYH�PRGHO��,W�UHÀHFWHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FKRVHQ�YDULDEOHV�YLHZHG�IURP�RQH�
SHUVSHFWLYH�DQG�HVWLPDWHG�RQ�WKH�EDVLV�RI�RQH�FKDUDFWHULVWLF��7KH�VDPSOH�VL]H��SURIHVVLRQDO�GDWD�
DQDO\VLV�VRIWZDUH�WRROV��DQG�DQ�DGHTXDWH�GXUDWLRQ�ZHUH�WKH�DVSHFWV�WKDW�VWLSXODWHG�WKH�YDOLGLW\�
RI�WKH�REWDLQHG�UHVXOWV��7KH�H[SHULPHQW�ZDV�GLUHFWHG�DW�WKH�LQYHVWLJDWLRQ�RI�G\QDPLFV�SHUFHS�
WLRQ�DPRQJ�SDUWLFLSDQWV��7R�GLVWLQJXLVK�EHWZHHQ�WKH�ZD\V�LQ�ZKLFK�SHRSOH�SHUFHLYH�D�SHUFXV�
VLRQ�SHUIRUPDQFH�RQO\�ZLWK�WKHLU�HDUV�DQG�ZLWK�YLVXDO�FXHV��WKH�JURXS�RI����PXVLF�VWXGHQWV�
DW�(VFROD�3UR¿VVLRQDO�GH�0XVLFD�GH�(VSLQKR�ZDV�GLYLGHG�LQWR�WZR�HTXDO�JURXSV�RI����SDUWL�
FLSDQWV��DQG�RQH�JURXS�ZDV�H[SRVHG�WR�EOLQG�OLVWHQLQJ�WR�WKH�PXVLFDO�SHUIRUPDQFH��ZLWK�WKHLU�
H\HV�FRYHUHG���ZKLOH�WKH�RWKHU�RQH�FRXOG�OLVWHQ�WR��DQG�ZDWFK�WKH�SHUFXVVLRQ�SHUIRUPDQFH�

7KH�LQVWUXPHQW�ZLWK�ZKLFK�UHVSRQGHQWV�FRXOG�UHSRUW�WKHLU�SHUFHSWLRQ�RI�PXVLFDO�G\QDPLFV�ZDV�
WKH���.�SRWHQWLRPHWHU�WKDW�VWXGHQWV�KHOG�LQ�WKHLU�KDQGV�DQG�³GUHZ´�WKH�G\QDPLFV�E\�QDYLJD�
WLQJ�WKH�URWDWLRQ�FRQWURO�EXWWRQ�UHÀHFWLQJ�WKH�LQWHQVLW\�RI�WKHLU�SHUFHSWLRQV��7KH�SRWHQWLRPHWHU�

 

7KH�VHFRQG�SLHFH�XVHG�IRU�WKH�¿UVW�H[SHULPHQWDO�VWDJH�RI�WKH�UHVHDUFK�LV�9R[�6XP�9LWDH�FRP�
SRVHG�E\�-RmR�3HGUR�2OLYHLUD��7KLV�FRPSRVHU�LV�RQH�RI�WKH�PRVW�SURPLQHQW�PRGHUQ�FRPSRVHUV�
RI�3RUWXJDO��+H�KDV�DQ�H[WHQVLYH�HGXFDWLRQ�WKDW�LQYROYHV�VXFK�GLIIHUHQW�DUWV�DV�PXVLF��RUJDQ�
SHUIRUPDQFH��DQG�DUFKLWHFWXUH��VR�KLV�HVWKHWLFDO�YLHZV�DUH�TXLWH�ULFK��+LV�PXVLF�LV�UHSUHVHQWHG�
E\�YDU\LQJ�JHQUHV��D�FKDPEHU�RSHUD��D�UDQJH�RI�RUFKHVWUDO�FRPSRVLWLRQV��RQH�5HTXLHP��WKUHH�
VWULQJ�TXDUWHWV��VROR�LQVWUXPHQWDO�PXVLF�SLHFHV��DV�ZHOO�DV�HOHFWURDFRXVWLF�PXVLF��+LV�H[SHULHQ�
FH�DQG�HFOHFWLF�WDVWH�UHVXOWHG�LQ�H[SHULPHQWDO�PXVLF�H[SORULQJ�WKH�SRVVLELOLWLHV�RI�LQWHUDFWLRQ�
EHWZHHQ�HOHFWURDFRXVWLF�DQG�LQVWUXPHQWDO�VRXQGV��ZKLFK�GUDZV�HTXDOO\�RQ�ERWK�VRXUFHV��%DEHO�
6FRUHV���������7KH�WLWOH�RI�2OLYHLUD¶V�ZRUN�9R[�6XP�9LWDH��,�DP�WKH�YRLFH�RI�OLIH��LV�DQ�DOOXVLRQ�
WR�DQ�LQVFULSWLRQ�LQ�D�FKXUFK�EHOO�ORFDWHG�LQ�6WUDVERXUJ�

7KH�HVVHQFH�RI�WKH�SLHFH�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�ZD\��³,Q�RQH�RI�P\�WULSV�WR�*HUPDQ\��
RQ�D�6XQGD\�PRUQLQJ�,�ZDV�ZRNH�VXGGHQO\�ZLWK�WKH�VRXQG�RI�KXQGUHGV�RI�FKXUFK�EHOOV��DQ�
QRXQFLQJ�WKH�HDUO\�PRUQLQJ�FKXUFK�VHUYLFH��7KLV�SLHFH�LV�D�UHSUHVHQWDWLRQ�RI�WKDW�VRXQG�LPDJH��
,W�LQWHQGV�WR�OHDG�WKH��OLVWHQHU�LQ�D�WULS�ZKHUH�EHOO�VRXQGV�DUH�DURXQG�KLP´��HPSKDVLVHG�E\�WKH�
GLVWULEXWLRQ�RI�WKH�ORXGVSHDNHUV�LQ�WKH�URRP�DQG�WKH�VSDWLDOL]DWLRQ�RI�WKH�HOHFWURQLF�VRXQGV��
�1HZ�<RUN�&LW\�(OHFWURDFRXVWLF�0XVLF�)HVWLYDO��������S�������7KH�SURGXFHG�VRXQGV�DQG�LQVWUX�
PHQWDO�JHVWXUHV�FDUULHG�RXW�LQ�WKH�SURFHVV�RI�SHUIRUPDQFH�DUH�EOXUUHG�DQG�PHOWHG�LQ�WKH�HOHF�
WURQLFV��ZKLFK�OHDGV�WR�DQ�LOOXVLRQ�WKDW�WKH�YLEUDSKRQH�WXUQV�LQWR�D�³FDULOORQ�RI�LQ¿QLWH�EHOOV´�
�1HZ�<RUN�&LW\�(OHFWURDFRXVWLF�0XVLF�)HVWLYDO��������S������

7KH�EOHQG�RI�PHGLD�XVHG�IRU�WKH�SHUIRUPDQFH�RI�WKLV�SLHFH�DQG�LWV�LQKHUHQW�VWUHQJWK�VHHNLQJ�
WR�LPLWDWH�WKH�SRZHU�RI�D�EHOO�FRQVRQDQFH�WKURXJK�WKH�XWLOL]DWLRQ�RI�FRQWHPSRUDU\�WHFKQRORJ\�
DOVR�MXVWL¿HV�WKH�FKRLFH�RI�WKLV�PXVLFDO�ZRUN�IRU�WKH�VWXG\�RI�WKH�HIIHFW�RI�WKH�YLVXDO�FRPSRQHQW�
RQ�OLVWHQLQJ�SHUFHSWLRQ���:KLOH�OLVWHQLQJ�WR�WKH�SLHFHV�WKH�SDUWLFLSDQWV�ZHUH�DVNHG�WR�XVH�WKHLU�
SRWHQWLRPHWHUV�WR�VLJQDO�WKH�G\QDPLFV�RI�WKH�PXVLF�ZKLOH�VROR�SHUFXVVLRQ�SHUIRUPDQFH�ZDV�
LQ�SURJUHVV��8WLOLVDWLRQ�RI�D�SRWHQWLRPHWHU�SURYHG�D�XVHIXO�LQVWUXPHQW�IRU�WKH�HVWDEOLVKPHQW�RI�
RQH�DVSHFW�RI�WKH�YLVXDO�PRGDOLW\�LQ�PXVLF�SHUFHSWLRQ��7KH�G\QDPLFV�RI�WKH�UHDFWLRQV�RI�WKH�
SDUWLFLSDQWV�FRUUHODWHG�ZLWK�WKH�SLHFHV¶�SURJUHVVLRQ�LQ�GHWDLO��ZKLFK�DOORZHG�WKH�UHVHDUFKHU�WR�
XVH�HPSLULFDO�GDWD�DQG�EXLOG�PRGHOV�UHÀHFWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YLVXDO�DQG�DXGLDO�
PRGDOLWLHV�DV�OLQNHG�WR�WKH�SHUFHSWLRQ�RI�PXVLFDO�G\QDPLFV�

 
���'DWD�&ROOHFWLRQ�DQG�3URFHVVLQJ

7KH�FROOHFWLRQ�RI�WKH�GDWD�DQG�WUDQVIHUULQJ�LW�LQWR�FRGLIFDEOH�DQG�FRPSDUDEOH�IRUP�WKDW�LV�XVH�
IXO�IRU�TXDQWLWDWLYH�UHVHDUFK�UHTXLUHV�XWLOLVDWLRQ�RI�VSHFLDO�VRIWZDUH�WKDW�LV�OLNHO\�WR�VLPSOLI\�WKH�
GDWD�DQDO\VLV�DQG�PRGHO�FRQVWUXFWLRQ�VWDJHV��7R�WKLV�HQG��/DERUDWRU\�9LUWXDO�,QVWUXPHQW�(QJL�
QHHULQJ�:RUNEHQFK��/DE9,(:��VRIWZDUH�ZDV�HPSOR\HG�DW�WKLV�VWDJH�RI�WKH�VWXG\��/DE9,(:�
LV�D�PHWKRG�ZLWK�D�KLJK�VWDQGDUG�SURGXFWLYLW\�WKDW�LV�FRQGLWLRQHG�E\�D�VHW�RI�FKDUDFWHULVWLFV�

FIG. 1

6FRUH�H[FHUSW�RI�6HQ�9,�E\�
7RVKLR�+RVRNDZD
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RI�QXPHURXV�YDULHG�SHDNV�DQG�SODWHDXV�UHYHDOV�WKH�IDFW�WKDW�EOLQG�OLVWHQHUV�PDQDJHG�WR�JUDVS�D�
PXFK�ODUJHU�JURXS�RI�PXVLFDO�FKDQJHV�DQG�YDULDQFHV��0RUHRYHU��D�PXFK�KLJKHU�OHYHO�RI�PXVL�
FDO�SHUFHSWLRQ¶V�VKDUSQHVV�PD\�EH�VHHQ�LQ�WKH�PRPHQWV�RI�VLOHQFH��ZKLOH�WKH�QRQ�EOLQG�JURXS�
VHHLQJ�WKH�SDXVH�LQ�WKH�SHUFXVVLRQLVW¶V�PRYHPHQWV�PRYHG�WKH�SRWHQWLRPHWHU�EXWWRQ�WR�WKH�]HUR�
LQGLFDWRU��WKH�EOLQG�JURXS¶V�SDUWLFLSDQWV�VWLOO�VHQVHG�WKH�G\QDPLFV�RI�PXVLF�DQG�SUHIHUUHG�QRW�WR�
FKRRVH�WKH�]HUR�OHYHO��LQGLFDWLQJ�FHUWDLQ�OHYHOV�RI�PXVLFDO�G\QDPLFV��,W�LV�WKXV�SRVVLEOH�WR�LQIHU�
WKDW�WKH�EOLQG�JURXS�GLG�QRW�LQGLFDWH�D�]HUR�OHYHO�RI�DFWLYLW\�DV�WKH\�UHDFWHG�WR�WKH�UHVRQDQFHV�
DQG�UHPDLQLQJ�VRXQGV�PRUH�VKDUSO\�WKDQ�WKH�YLVXDO�OLVWHQHUV�GLG��PRVW�SUREDEO\�EHFDXVH�RI�
WKHLU�LQDELOLW\�WR�VHH�WKH�DEVHQFH�RI�PRYHPHQWV�DQG�DFWLYLW\�IURP�WKH�VLGH�RI�WKH�SHUFXVVLRQLVW�

6SHDNLQJ�DERXW�WKH�YLVXDOO\�HQKDQFHG�JURXS�RI�OLVWHQHUV��WKH�UHVHDUFKHUV�QRWHG�WKDW�YLVXDO�
OLVWHQLQJ�ZDV�DFFRPSDQLHG�ZLWK�DQ�DELOLW\�WR�UHDFW�WR�WKH�SHUFXVVLRQLVW¶V�JHVWXUH�EHIRUH�LW�ZDV�
H[HFXWHG��ZKLFK�ZDV�UHÀHFWHG�LQ�WKH�GLDJUDP�±�VRPH�IUDJPHQWV�RI�PXVLFDO�G\QDPLFV�ZHUH�
LQGLFDWHG�E\�YLVXDO�OLVWHQHUV�EHIRUH�WKH\�DFWXDOO\�RFFXUUHG��ZKLFK�PHDQV�WKDW�YLVXDO�OLVWHQHUV�
SHUFHLYH�WKH�G\QDPLFV�SUHVHQW�LQ�PXVLF�PRUH�ZLWK�WKHLU�H\HV�WKDQ�ZLWK�HDUV��0RUHRYHU��VXFK�
REVHUYDWLRQV�LPSO\�WKDW�WKHUH�LV�D�WHQGHQF\�WR�UHO\�RQ�YLVXDO�FXHV�PRUH�SUHGRPLQDQWO\�WKURX�
JKRXW�WKH�SURFHVV�RI�OLVWHQLQJ�WR�SHUFXVVLRQ�SHUIRUPDQFH��ZKLFK�LV�XVXDOO\�OHVV�PHORGLF�WKDQ�
RWKHU�W\SHV�RI�LQVWUXPHQWV�FDQ�EH��7KHUHIRUH��WKH�JHVWXUHV�SHUIRUPHG�E\�WKH�SHUFXVVLRQLVW�DUH�
D�YLWDO�FRPSRQHQW�RI�WKH�ZKROH�FRPSOH[�RI�PXVLFDO�SHUIRUPDQFH¶V�SHUFHSWLRQ��VSHDNLQJ�DERXW�
WKRVH�ZKR�DUH�DEOH�WR�YLHZ�DQG�KHDU�WKH�SHUIRUPDQFH�VLPXOWDQHRXVO\�

)LQDOO\��LW�LV�QHFHVVDU\�WR�DGPLW�WKDW�DQRWKHU�GLIIHUHQFH�EHWZHHQ�EOLQG�DQG�QRQ�EOLQG�JURXSV�
LV�WKH�FRQVWDQF\�RI�VWDQGDUG�GHYLDWLRQ�DPRQJ�WKH�SDUWLFLSDQWV�RI�ERWK�JURXSV��7KH�UHVHDUFKHUV�
DQDO\VLQJ�WKH�SRWHQWLRPHWHU�RXWSXW�IRXQG�RXW�WKDW�WKH�VWDQGDUG�GHYLDWLRQ�ZDV�PRUH�FRQVWDQW�IRU�
WKH�EOLQG�OLVWHQLQJ�JURXS��ZKLFK�PHDQV�WKDW�EOLQG�OLVWHQLQJ�ZDV�PXFK�PRUH�KRPRJHQHRXV�LQ�
WHUPV�RI�PXVLFDO�SHUFHSWLRQ�DPRQJ�SDUWLFLSDQWV��7KLV�IDFW�VXJJHVWV�WKDW�LQ�FDVH�YLHZHUV�KDYH�
DQ�RSSRUWXQLW\�WR�LQWHUSUHW�WKH�PXVLFDO�SHUIRUPDQFH�WKURXJK�GXDO�FKDQQHOV��WKDW�LV��VLJKW�DQG�
KHDULQJ��WKH\�PD\�LQYROYH�D�PXFK�ZLGHU�VSHFWUXP�RI�FULWHULD�LQWR�WKHLU�SHUVRQDO�DQDO\VLV�RI�
SHUFHSWLRQV�DQG�LPSUHVVLRQV�IURP�WKH�SHUIRUPDQFH��+HQFH��WKRVH�ZKR�RQO\�KHDU�WKH�SHUIRU�
PDQFH�KDYH�D�PXFK�PRUH�REMHFWLYH�DQG�VHQVLWLYH�SHUFHSWLRQ�WKHUHRI��VLPSO\�EHFDXVH�WKH\�KDYH�
RQO\�RQH�DYDLODEOH�FKDQQHO�IRU�WKH�DQDO\VLV�RI�LQSXW�GDWD��7KRVH�ZKR�VHH�DQG�KHDU�WKH�SHUIRU�
PDQFH�KDYH�D�ZLGHU�UDQJH�RI�RSSRUWXQLWLHV�IRU�LQWHUSUHWDWLRQ��DQG�WKH\�PD\�HPSOR\��DGGLWLRQDO�
IDFWRUV�VXFK�DV�WKHLU�RSLQLRQ�DERXW�WKH�DSSHDUDQFH�RI�SHUFXVVLRQLVW��KLV�RU�KHU�HPRWLRQDO�LQYRO�
YHPHQW��HWF��LQ�WKHLU�MXGJPHQWV�DERXW�PXVLFDO�G\QDPLFV��7KXV��VXFK�H[WUDQHRXV�YDULDEOHV�PD\�
DIIHFW�WKH�ZD\V�LQ�ZKLFK�SDUWLFLSDQWV�SHUFHLYH�WKH�SHUIRUPDQFH��XOWLPDWHO\�EULQJLQJ�DERXW�D�
PXFK�KLJKHU�OHYHO�RI�UHVXOWV¶�GLYHUVLW\���3HUFXVVLRQLVW¶V�JHVWXUHV�KDYH�SURYHQ�WR�KDYH�D�WUHPHQ�
GRXV�LPSDFW�RQ�WKH�PXVLFDO�SHUFHSWLRQ�RI�WKH�DXGLHQFH��EXW�WKHUH�LV�DQ�REYLRXV�QHHG�WR�FRQ¿UP�
WKH�¿QGLQJV�E\�PHDQV�RI�FRQGXFWLQJ�DGGLWLRQDO�WHVWLQJ�

 
5. Results

6LQFH�WKH�H[SHULPHQW�GHDOW�SULPDULO\�ZLWK�XQGHUVWDQGLQJ�RI�UHVSRQGHQWV¶�SHUFHSWLRQ�RI�SHUFXV�
VLRQ�PXVLF¶V�G\QDPLFV��ZKLFK�ZDV�PHDVXUHG�E\�PHDQV�RI�PDQLSXODWLQJ�WKH�SRWHQWLRPHWHU�E\�
ERWK�WKH�EOLQG�DQG�YLVXDO�OLVWHQLQJ�JURXSV��RQH�FDQ�DVVXPH�WKDW�WKH�UHVXOWV�REWDLQHG�IURP�WKLV�
H[SHULPHQW�LQGLFDWH�WKH�OHYHO�RI�VHQVLWLYLW\�WR�UK\WKPLF�YDULDWLRQV��WZLVWV��DQG�FKDQJHV�E\�ERWK�
JURXSV��7KH�H[SHULPHQW�UHVXOWHG�LQ�XQGHUVWDQGLQJ�WKDW�EOLQG�OLVWHQHUV�UHYHDOHG�D�PXFK�KLJKHU�
OHYHO�RI�VHQVLWLYLW\�WRZDUGV�PXVLF¶V�G\QDPLFV�UHÀHFWHG�LQ�WKH�FKDQJHV��SHDNV��DQG�SODWHDXV�
UHJLVWHUHG�PRUH�DFFXUDWHO\�DQG�PRUH�GLYHUVHO\�E\�WKH�UHVSRQGHQWV��7KH�SUHVHQW�REVHUYDWLRQ�
PD\�EH�H[SODLQHG�WKURXJK�WKH�OHQV�RI�%RURV�DQG�7RRSV¶��������LGHD�WKDW�GHVSLWH�WKH�IDFW�WKDW�
JHVWXUHV�DQG�YLVXDO�LQIRUPDWLRQ�SURYLGH�DQ�RSSRUWXQLW\�IRU�OLVWHQHUV�WR�SHUFHLYH�PXVLF�LGLRV\Q�
FUDWLFDOO\��UHGXFWLRQ�RI�PXVLFDO�SHUFHSWLRQ�WR�YLVXDO�DQG�DXUDO�FXHV�RQO\�OHDGV�WR�HPSWLQHVV�LQ�
PXVLF��2SSRVLWH�WR�WKH�FRPPRQSODFH�RSLQLRQ�WKDW�YLVXDO�FXHV�SURYLGH�WKH�ULFKQHVV�RI�OLVWHQLQJ�
H[SHULHQFH��WKH�DXWKRUV�LQGLFDWHG�WKDW�LQ�IDFW��YLVXDO�FXHV�PD\�GLVWUDFW�WKH�OLVWHQHUV�IURP�SHU�

ZDV�HTXLSSHG�ZLWK�UHOLHI�VXUIDFH�RQ�LWV�VFDOH�VR�WKDW�UHVSRQGHQWV�GLG�QRW�KDYH�WR�ORRN�DW�LW�WR�
QDYLJDWH�LW��DQG�ZHUH�DEOH�WR�PRYH�WKH�EXWWRQ�HYHQ�ZLWK�WKHLU�H\HV�FRYHUHG��7KH�UHVSRQGHQWV�
ZHUH�SUHVHQWHG�ZLWK�WZR�PXVLFDO�SHUIRUPDQFHV�±�6HQ�,9�E\�+RVKLR�+RVRNDZD�IRU�0XOWLSHU�
FXVVLRQ��DQG�WKH�9R[�6XP�9LWDH�E\�-RDR�2OLYHLUD�IRU�9LEUDSKRQH��'XULQJ�WKH�SHUIRUPDQFH��
WKH\�KDG�DQ�RSSRUWXQLW\�WR�PDQLSXODWH�WKH�EXWWRQ�RQ�WKH�SRWHQWLRPHWHU�WR�UHÀHFW�WKHLU�SHUFHS�
WLRQV�RI�PXVLF¶V�G\QDPLFV��7KH�SUHOLPLQDU\�WHVWLQJ�UHVXOWV�PD\�EH�VHHQ�LQ�)LJXUH���

 

$V�RQH�FDQ�VHH�IURP�)LJ�����DOO�SDUWLFLSDQWV�UHYHDOHG�GLIIHULQJ�H[WHQWV�RI�XQGHUVWDQGLQJ�WKH�PXVLFDO�
G\QDPLFV��DQG�VRPH�SDUWLFLSDQWV�GLVSOD\HG�D�ORZ�DELOLW\�RI�GLVWLQJXLVKLQJ�WKH�WZLVWV�DQG�FKDQJHV�
LQ�G\QDPLFV�RI�WKH�SHUFXVVLRQ�SHUIRUPDQFH��7KH�PDMRULW\�RI�UHVSRQGHQWV�QHYHUWKHOHVV�H[KLELWHG�D�
PRUH�RU�OHVV�VLPLODU�WHQGHQF\�RI�PXVLFDO�G\QDPLFV¶�DVVHVVPHQW��ZKLFK�SURYHV�WKDW�WKH�H[SHULPHQW�
PD\�\LHOG�KLJKO\�SRVLWLYH�UHVXOWV��DQG�PD\�LQIRUP�WKH�SUHVHQW�UHVHDUFK�ZLWK�IUXLWIXO�¿QGLQJV��7KH�
FRPSDUDWLYH�WHVWLQJ�UHVXOWV�IURP�WZR�JURXSV�RI�UHVSRQGHQWV�PD\�EH�YLHZHG���)LJXUH�����������������������������

 

$V�LW�FRPHV�IURP�)LJXUH����ERWK�JURXSV�GLVSOD\HG�D�UHODWLYHO\�KLJK�OHYHO�RI�G\QDPLFV¶�SHUFHS�
WLRQ��DQG�WKH�PDMRULW\�RI�UHVSRQGHQWV�PDQDJHG�WR�SURYLGH�D�VHQVLWLYH�LPDJH�RI�PXVLFDO�G\QD�
PLFV�LQ�SURJUHVV��+RZHYHU��VRPH�WHQGHQFLHV�VWLOO�VWDQG�RXW�IURP�WKH�FRPSDUDWLYH�DQDO\VLV�RI�
WKH�ZD\V�LQ�ZKLFK�EOLQG�DQG�QRQ�EOLQG�JURXSV�SHUFHLYHG�WKH�PXVLFDO�G\QDPLFV��)LUVW��LW�LV�HYL�
GHQW�WKDW�WKH�EOLQG�OLVWHQLQJ�JURXS�GHPRQVWUDWHG�D�PXFK�PRUH�VHQVLWLYH�SHUFHSWLRQ�RI�PXVLFDO�
G\QDPLFV�±�WKH�GLDJUDP�RI�EOLQG�JURXS¶V�UHDFWLRQ�WR�WKH�FKDQJHV�LQ�G\QDPLFV��DQG�WKH�SUHVHQFH�

FIG. 2

3UHOLPLQDU\�7HVWLQJ�IRU�3HU�
FHSWLRQ�RI�0XVLFDO�'\QDPLFV

FIG. 3

'\QDPLFV�7HVWLQJ�5HVXOWV
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QDUUDWLYH��D�VWRU\�ZLWK�LWV�RZQ�SORW�DQG�GHYHORSPHQW�RI�DFWLRQ��,I�VXFK�DQ�DQDORJ\�LV�GUDZQ��D�
PXVLFDO�SHUIRUPDQFH�PD\�EH�SHUFHLYHG�DV�WH[W��DQG�UHDGLQJ�D�WH[W�DOZD\V�LQYROYHV�DQWLFLSDWLQJ�
WKH�IXUWKHU�DFWLRQV�RI�FKDUDFWHUV�

7KH�OLVWHQHUV¶�DQWLFLSDWLRQ�PD\�FRPH�WUXH�RU�EH�IDOVH��EXW�LQ�DQ\�FDVH��YLVXDO�SHUFHSWLRQ�RI�D�
SHUIRUPDQFH�LQYROYHV�WKLQNLQJ�LQ�DGYDQFH�DERXW�WKH�PXVLFDO�WZLVWV��FKDQJHV��SHDNV��DQG�VLOHQ�
FH��ZKLOH�EOLQG�OLVWHQLQJ�VWLOO�LQYROYHV�WKH�IDFWXDO�SHUFHSWLRQ�RI�PXVLF�G\QDPLFV�RQO\�DIWHU�LW�
KDV�EHHQ�SURGXFHG�E\�SHUFXVVLRQLVWV�ZLWK�WKH�KHOS�RI�FHUWDLQ�PRYHPHQWV�

 
%LEOLRJUDSKLF�UHIHUHQFHV

$UPRQWURXW��-���6FKXW]��0��	�.XERY\��0����������9LVXDO�GHWHUPLQDQWV�RI�D�FURVV�PRGDO�LOOXVLRQ��$W�
WHQWLRQ��3HUFHSWLRQ��	�3V\FKRSK\VLFV������������������
%DEHO��6FRUHV���������-RmR�3HGUR�2OLYHLUD��%DEHO�6FRUHV��&RQWHPSRUDU\�0XVLF�2QOLQH��5HWULHYHG�
6HSWHPEHU���������IURP�KWWS���ZZZ�EDEHOVFRUHV�FRP�MRDRSHGURROLYHLUD�
%DUWKHV��5RODQG���������³7H[WXDO�$QDO\VLV�RI�3RH¶V�µ9DOGHPDU´��LQ�5REHUW�<RXQJ��HG����8QW\LQJ�WKH�
7H[W��$�3RVW�6WUXFWXUDOLVW�5HDGHU�������%RVWRQ��/RQGRQ�DQG�+HQOH\��5RXWOHGJH�	�.HJDQ�3DXO�
%ODGHV��-����������3HUFXVVLRQ�,QVWUXPHQWV�DQG�7KHLU�+LVWRU\��/RQGRQ��8.��%ROG�6WUXPPH�
%RURV��-DPHV�	�7RRS��5LFKDUG���������%ULDQ�)HUQH\KRXJK���&ROOHFWHG�:ULWLQJV��/RQGRQ��+DUZRRG�
&ODUNH��(ULN���������³8QGHUVWDQGLQJ�WKH�3V\FKRORJ\�RI�3HUIRUPDQFH´��LQ�-RKQ�5LQN��HG����0XVLFDO�
3HUIRUPDQFH�±�D�*XLGH�WR�8QGHUVWDQGLQJ���������&DPEULGJH��&DPEULJGH�
)OXGHUQLN��0���������+RZ�1DWXUDO�,V�³8QQDWXUDO�1DUUDWRORJ\´��RU��:KDW�,V�8QQDWXUDO�DERXW�8QQDWX�
UDO�1DUUDWRORJ\"��9ROXPH�����1XPEHU����SS�����������2KLR�7KH�2KLR�6WDWH�8QLYHUVLW\�3UHVV
*XSWD��6���	�-RKQ��-����������9LUWXDO�,QVWUXPHQWDWLRQ�8VLQJ�/DE9,(:��(��1HZ�'HOKL��7DWD�0F*UDZ�
+LOO�(GXFDWLRQ�
7RU�+DOPUDVW��.QXW�*XHWWOHU��5ROI�%DGHU��DQG�5ROI�,QJH�*RG¡\���������0XVLFDO�*HVWXUHV��6RXQG��
0RYHPHQW��DQG�0HDQLQJ��1HZ�<RUN��5RXWOHGJH�
.DODQL����������$OO�$ERXW�+DQG�3HUFXVVLRQ��(YHU\WKLQJ�<RX�1HHG�WR�.QRZ�WR�6WDUW�3OD\LQJ�1RZ��
/RV�$QJHOHV��&$��$OIUHG�0XVLF�3XEOLVKLQJ�
.�KO��2���Q�G����7KH�VHPLRWLF�JHVWXUH��5HWULHYHG�)HEUXDU\�����������IURP�KWWS����ZZZ�KXP�DX�GN�VH�
PLRWLFV�GRFV��SGI�NXHKOBROH�VHPLRWLFBJHVWXUH�SGI
/HPDQ��0����������(PERGLHG�0XVLF�&RJQLWLRQ�DQG�0HGLDWLRQ�7HFKQRORJ\��&DPEULGJH��0$��0,7�
3UHVV�
0F1HLOO��'DYLG��������7KRXJKW��,PDJHU\��DQG�/DQJXDJH��+RZ�JHVWXUHV�IXHO�WKRXJKW�DQG�VSHHFK��&KL�
FDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�
0LFODXV��&����������0XVLF�DQG�9LVXDO�(OHPHQWV��%X]]OH��5HWULHYHG���)HEUXDU\������IURP�KWWS���ZZZ�
EX]]OH�FRP�DUWLFOHV�PXVLF�DQG�YLVXDO�HOHPHQWV�KWPO
0RZLWW��-����������3HUFXVVLRQ��'UXPPLQJ��%HDWLQJ��6WULNLQJ��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV
1HZ�<RUN�&LW\�(OHFWURDFRXVWLF�0XVLF�IHVWLYDO��������1<&(0)�SURJUDP�������5HWULHYHG��VW�
6HSWHPEHU�������IURP�KWWS���ZZZ�Q\FHPI�RUJ������SURJUDPV��������BSURJUDP�SGI	LH 87)�
��	RH 87)��
1XVVHFN��0���	�:DQGHUOH\��0�0����������0XVLF�DQG�0RWLRQ�±�+RZ�0XVLF�5HODWHG�$QFLOODU\�%RG\�
0RYHPHQWV�&RQWULEXWH�WR�WKH�([SHULHQFH�RI�0XVLF��0XVLF�3HUFHSWLRQ��YRO�����������������
3VDLOD��3��-����������%RG\�WDON�±�PDVWHULQJ�WKH�SRZHU�RI�ERG\�ODQJXDJH��5HWULHYHG�IURP�KWWS����ZZZ�
ZRUNDVVLVW�HX�LPDJHV�ERG\WDON�PDVWHULQJ�SGI
5\DQ��0DULH�/DXUHO���������³7RZDUG�D�'H¿QLWLRQ�RI�1DUUDWLYH´��LQ�'��+HUPDQ��HG����7KH�&DPEULGJH�
&RPSDQLRQ�WR�1DUUDWLYH����±����&DPEULGJH��&DPEULGJH�83�
6FKXW]��0��	�.XERY\��0����������6HHLQJ�PXVLF��WKH�SHUFXVVLRQLVWV¶�VWUDWHJLF�XVH�RI�JHVWXUH�LQ�OLYH�
SHUIRUPDQFH��5HWULHYHG�IURP�KWWS���ZZZ�PLFKDHOVFKXW]�QHW�GRFXPHQWV�0	*���������6WUDWH�
JLF���XVH���RI���*HVWXUH���LQ���/LYH���3HUIRUPDQFH����SGI
6FKXW]��0��	�/LSVFRPE��6����������+HDULQJ�JHVWXUHV��VHHLQJ�PXVLF��9LVLRQ�LQÀXHQFHV�SHUFHLYHG�WRQH�
GXUDWLRQ��3HUFHSWLRQ����������������
7KLHPHO��0���������*URYH�'LFWLRQDU\�RI�PXVLF��KWWSV���GRL�RUJ���������JPR���������������DUWL�

FHLYLQJ�PXVLF�RQO\��LQ�LWV�SXUH�IRUP��0LFODXV��������DJUHHG�ZLWK�WKH�UHVHDUFKHUV�LQ�WKLV�DVSHFW�
E\�DVVHVVLQJ�WKH�YLVXDO�FRPSRQHQW�LQ�PXVLF�DV�GHVWUXFWLYH��DQG�E\�DVVXPLQJ�WKDW�LQFOXVLRQ�RI�
YLVXDO�FXHV�GLVWRUWV�WKH�OLVWHQHUV¶�SHUFHSWLRQ�RI�PXVLF��DGGLQJ�WKH�XQQHFHVVDU\�GHWDLOV�WKDW�PD\�
GLVWUDFW�WKH�DXGLHQFH�IURP�FUXFLDO�PXVLFDO�HOHPHQWV�DQG�DVSHFWV��,Q�DGGLWLRQ��WKH�¿QGLQJV�IURP�
WKH�H[SHULPHQW�UHODWHG�WR�WKH�EOLQG�OLVWHQLQJ�JURXS�LPSO\�WKH�QHHG�WR�UHIHU�WR�WKH�¿QGLQJV�RI�
7KRPSVRQ�HW�DO���������ZKR�LQGLFDWHG�WKDW�OLVWHQHUV�ZLWK�SURIHVVLRQDO�PXVLFDO�VFKRROLQJ�WHQG�
WR�UHO\�PRUH�RQ�YLVXDO�FXHV�IRU�DIIHFWLYH�PHDQLQJ�

7KRXJK�WKH�UHVHDUFKHUV�DWWULEXWHG�D�ODUJH�H[WHQW�RI�FRQ¿GHQFH�LQ�WKH�QHHG�WR�XVH�YLVXDO�FXHV��LW�
LV�QRWDEOH�WKDW�WKH\�HPSKDVL]HG�WKH�LPSRUWDQFH�RI�WKH�ODWWHU�IRU�WKH�DIIHFWLYH�PHDQLQJ��ZKLFK�LV�
HPRWLRQ�DQG�QRW�G\QDPLFV��7KHUHIRUH��LW�LV�ORJLFDO�WR�DVVXPH�WKDW�LQ�FDVH�YLVXDO�FXHV�DUH�UHJDU�
GHG�DV�PRUH�KHOSIXO�IRU�FRPPXQLFDWLRQ�RI�HPRWLRQ��PRUH�REMHFWLYH�DQG�XQFKDQJHDEOH�DVSHFWV�
RI�D�PXVLFDO�SHUIRUPDQFH�VXFK�DV�G\QDPLFV�FDQ�EH�SHUFHLYHG�EHWWHU�DQG�PRUH�VHQVLWLYHO\�ZL�
WKRXW�YLVXDO�FXHV��WKDW�LV��E\�WKH�YLVXDO�OLVWHQLQJ�JURXS�

7KH�LGHDV�RI�6FKXW]�DQG�.XERY\��������DUH�DOVR�UHOHYDQW�LQ�WKLV�UHJDUG��DV�WKH�DXWKRUV�IRXQG�
RXW�WKDW�WKH�OHQJWK�RI�SHUFXVVLRQLVWV¶�JHVWXUH�GRHV�QRW�LQÀXHQFH�WKH�GXUDWLRQ�RI�D�QRWH��ZKLFK�
HQDEOHV�WKH�EOLQG�OLVWHQLQJ�JURXS�WR�DVVHVV�WKH�SHUIRUPDQFH¶V�G\QDPLFV�PXFK�PRUH�REMHFWLYHO\�
WKDW�WKH��YLVXDO�JURXS�FDQ��6XFK�GLIIHUHQFH�VWHPV�IURP�WKH�YLVXDO�SHUFHSWLRQ�RI�JHVWXUHV¶�YD�
ULDWLRQ��ZKLFK�PD\�PDNH�WKH�YLVXDO�JURXS�IDOVHO\�DVVXPH�WKDW�GLIIHUHQW�JHVWXUHV�PD\�SURGXFH�
PXVLFDO�VRXQGV�RI�YDU\LQJ�G\QDPLFV��ZKLFK�LV�UHÀHFWHG�LQ�WKH�GLDJUDP�RI�YLVXDO�JURXS¶V�SR�
WHQWLRPHWHU�LQGLFDWRUV��,Q�WKLV�VLWXDWLRQ��WKH�EOLQG�OLVWHQLQJ�JURXS�XQDEOH�WR�VHH�WKH�YDULDWLRQ�RI�
SHUFXVVLRQLVWV¶�PRYHPHQWV�LV�LQ�D�PXFK�EHWWHU�SRVLWLRQ�UHJDUGLQJ�SURGXFWLRQ�RI�WKH�REMHFWLYH�
DVVHVVPHQW�RI�WKH�SHUIRUPDQFH¶V�G\QDPLFV��+RZHYHU��DW�WKH�VDPH�WLPH��WKH�YLVXDO�OLVWHQLQJ�
JURXS�UHYHDOHG�DQ�LQWHUHVWLQJ�WHQGHQF\�RI�DQWLFLSDWLQJ�FHUWDLQ�HOHPHQWV�RI�PXVLF�G\QDPLFV�
EHFDXVH�RI�WKH�DELOLW\�WR�VHH�WKH�YLVXDO�FXHV�SURYLGHG�E\�WKH�SHUIRUPHU�

7KH�SUHVHQW�¿QGLQJV�FDQ�EH�SURYHQ�E\�WKH�IDFW�WKDW�WKH�YLVXDO�OLVWHQLQJ�JURXS¶V�SDUWLFLSDQWV�
UHJLVWHUHG�WKH�FKDQJHV�LQ�PXVLFDO�G\QDPLFV�EHIRUH�WKH\�DFWXDOO\�RFFXUUHG��ZKLFK�LV�FRQVLV�
WHQW�ZLWK�WKH�UHVHDUFK�RI�%ODGHV���������'DKO�HW�DO����������.DODQL���������DQG�.�KO��Q��G���
FODLPLQJ�WKDW�SHUFXVVLRQLVWV¶�JHVWXUHV�KHOS�WR�YLVXDOL]H�PXVLF�IRU�WKH�DXGLHQFH�DQG�RWKHU�PXVL�
FLDQV��0RUHRYHU��%UHVLQ�DQG�'DKO��������VWDWHG�WKDW�SHUFXVVLRQLVWV�XVXDOO\�PDNH�FHUWDLQ�PRYH�
PHQWV�QRW�RQO\�WR�SURGXFH�VRXQG��EXW�DOVR�WR�SUHSDUH�IRU�LW��&RQVHTXHQWO\��SHRSOH�IDPLOLDU�ZLWK�
WKH�SHFXOLDULWLHV�RI�SHUFXVVLRQ�PXVLF�FDQ�EH�NQRZOHGJHDEOH�DERXW�VXFK�SUHSDUDWLRQV��DQG�FDQ�
DQWLFLSDWH�DQG�UHJLVWHU�WKH�FKDQJHV�LQ�PXVLFDO�G\QDPLFV�EHIRUH�WKH\�DFWXDOO\�WDNH�SODFH�EHFDX�
VH�WKH\�NQRZ�ZKDW�FHUWDLQ�JHVWXUHV�PHDQ�

 
6. Conclusions

7KH�GLIIHUHQFH�LQ�YLVXDO�DQG�EOLQG�OLVWHQLQJ�JURXSV¶�SHUFHSWLRQ�RI�WKH�PXVLFDO�SHUIRUPDQFH�
PD\�EH�SDUWO\�H[SODLQHG�E\�WKH�¿QGLQJV�RI�5\DQ��������DERXW�WKH�PXVLFDO�QDUUDWLYH�UHSUHVHQ�
WLQJ�D�VWRU\��ZKLFK�LV�DQ�LPDJH�ZLWK�FHUWDLQ�VSDWLDO��WHPSRUDO��PHQWDO��DQG�SUDJPDWLF�FRPSR�
QHQWV��,Q�WKLV�FRQWH[W��WKH�PXVLFDO�SHUIRUPDQFH��LI�RQH�IROORZV�WKH�ORJLF�RI�%DUWKHV���������
SRVVHVVHV�WKH�IHDWXUH�RI�WH[WXDOLW\��ZKLFK�LV�WKH�LQWHUSOD\�RU�ZHDYLQJ�RI�FRGHV��7KHVH�VWDWH�
PHQWV��FRXSOHG�ZLWK�WKH�REVHUYDWLRQ�RI�/HPDQ��������DERXW�PXVLF�UHSUHVHQWLQJ�D�SRO\VHPDQ�
WLF�XQLW�PDNLQJ�VHQVH�RI�VHYHUDO�FRGHV�VLPXOWDQHRXVO\�SURYLGHV�DQ�DGGLWLRQDO�XQGHUVWDQGLQJ�RI�
WKH�UHDVRQV�IRU�ZKLFK�WKH�SDUWLFLSDQWV�RI�EOLQG�DQG�YLVXDO�OLVWHQLQJ�JURXSV�PDQDJH�WR�KHDU�WKH�
SHUFXVVLRQ�SHUIRUPDQFH�GLIIHUHQWO\�

7R�XQGHUVWDQG�WKH�DELOLW\�RI�DQWLFLSDWLQJ�PXVLFDO�G\QDPLFV�E\�YLVXDO�OLVWHQHUV��RQH�VKRXOG�UHIHU�
WR�WKH�¿QGLQJV�RI�&ODUNH��������ZKR�FODLPHG�WKDW�PXVLFDO�JHVWXUHV�DUH�D�FRQVWUXFWLRQ�RI�VLJ�
QL¿FDWLRQ�LQ�PXVLF��6LJQL¿FDWLRQ�LV�WKH�FUHDWLRQ�RI�PHDQLQJ��ZKLFK��LQ�FDVH�LW�LV�FRXSOHG�ZLWK�
WKH�LGHDV�RI�5\DQ���������%DUWKHV���������DQG�/HPDQ���������SURYLGHV�DQ�LPDJH�RI�PXVLF�DV�D�
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FOH������
7KRPSVRQ��:��)���*UDKDP��3���	�5XVVR��)��$����������6HHLQJ�PXVLF�SHUIRUPDQFH��9LVXDO�LQÀXHQFHV�RQ�
SHUFHSWLRQ�DQG�H[SHULHQFH��6HPLRWLFD��YRO���������������
7ROHQWLQR��/���Q�G����)LHOGV�RI�9LVLRQ��/LPLWV�RI�WKH�:RUOG��&RQWHPSODWLQJ�1HZ�&RQWH[WV�LQ�&RQWHP�
SRUDU\�0XVLF��5HWULHYHG�6HSWHPEHU���������IURP��KWWS���PXVLFZHE�XFVG�HGX��aSHUFXVVLRQ�SDSHUV�
UUBOWROHQWL�SGI�!
<VWDG��.URQODQG�0DUWLQHW��	�-HQVHQ���������$XGLWRU\�'LVSOD\���WK�,QWHUQDWLRQDO�6\PSRVLXP��
&005�,&$'�������&RSHQKDJHQ��6SULQJHU

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
$URVR��1����������7KH�5ROH�RI�0RYHPHQW�DQG�*HVWXUH�LQ�&RPPXQLFDWLQJ�0XVLF�([SUHVVLYH�
QHVV�WR�DQ�$XGLHQFH���$Q�H[SHULPHQW�RQ�G\QDPLFV�SHUFHSWLRQ�DIWHU�D�FRQWHPSRUDU\�SHUFXVVLRQ�
SHUIRUPDQFH���&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���92/�;,,,�������
�������KWWSV���GRL�RUJ����������F����������������V�����
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7KH�,WDOLDQ�2̇FH�'HVN��µ0DVV�� �
SURGXFWLRQ�DQG�RQH�R̆�SLHFH¶�WRZDUGV�
the modernity
(O�HVFULWRULR�GH�OD�R¿FLQD�LWDOLDQD��³/D�SURGXFFLyQ�HQ�PDVD�
\�OD�SLH]D�~QLFD´�KDFLD�OD�PRGHUQLGDG

$%675$&7��,Q�,WDO\�WKH�KLVWRU\�RI�PR�
GHUQ�HTXLSPHQW�GHVLJQ�KDV�VKLIWHG�EH�
WZHHQ�µPDVV�SURGXFWLRQ�DQG�RQH�RII¶��DV�
DUFKLWHFWV�*LR�3RQWL�DQG�$QWRQLR�)RUQDUROL�
ZURWH�LQ�DQ�DUWLFOH�LQ�WKH�PDJD]LQH�'RPXV�
��������6WDUWLQJ�IURP�WKLV�LPSRUWDQW�UH�
IOHFWLRQ�E\�WKH�WZR�,WDOLDQ�DUFKLWHFWV��WKH�
DUWLFOH�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�FDVH�
VWXG\�RI�RIILFH�IXUQLWXUH�
7KH�DLP�RI�WKH�DUWLFOH�LV�WR�LGHQWLI\�WKH�
FXOWXUDO�ODQGVFDSH�RI�,WDOLDQ�GHVLJQ�GXULQJ�
WKH�WZHQWLHWK�FHQWXU\��WDNLQJ�LQWR�FRQVLGH�
UDWLRQ�WKH�H[DPSOH�RI�WKH�RIILFH�GHVN�DV�ILO�
URXJH�RI�WKH�KLVWRU\�RI�GHVLJQ�LQ�,WDO\�
7KH�PHWKRGRORJ\�DGRSWHG�LV�GHGXFWLYH��
VWDUWLQJ�IURP�WKH�VHOHFWLRQ�RI�VRPH�FDVH�
VWXGLHV��GHVNV�GHVLJQHG�IRU�VRPH�HOLWLVW�
IXUQLVKLQJV�RU��YLFH�YHUVD��IRU�VHULDO�UH�
SURGXFWLRQ��DQG�LQ�UHODWLRQ�WR�WKH�DUFKL�
WHFWXUDO�DQG�FXOWXUDO�FRQWH[W�LQ�ZKLFK�WKH\�
ZHUH�FUHDWHG��VRPH�NH\�FRQFHSWV�DUH�GHGX�
FHG�LQ�RUGHU�WR�XQGHUVWDQG�WKH�SURJUHVVLYH�
DGKHUHQFH�RI�,WDOLDQ�DUFKLWHFWV�WR�WKH�LGHD�
RI�PRGHUQLW\��DQG�WKHQ�WR�WKH�PDVVLILFD�
WLRQ�RI�LQGXVWULDO�GHVLJQ��1HZ�PDWHULDOV�
DQG�DQFLHQW�µNQRZ�KRZ¶�KDYH�PHUJHG�LQWR�
SURMHFWV�WKDW�KDYH�GLVWLQJXLVKHG�WKH�KLV�
WRU\�RI�GHVLJQ�LQ�,WDO\�DV�RULJLQDO�
7KH�FRQFOXVLRQ�KLJKOLJKWV�KRZ�LQ�WKH�KLV�
WRU\�RI�,WDOLDQ�RIILFH�IXUQLWXUH�DV�D�PXOWL�
�IDFHWHG�KLVWRU\��ZKHUH�HOLWH�IXUQLWXUH�FDQ�
EHFRPH�D�GHPRFUDWLF�SURGXFW��XQWLO�LW�EH�
FRPHV�SDUW�RI�WKH�FRQWHPSRUDU\�RIILFH�

.(<:25'6��(TXLSPHQW�'HVLJQ��2IILFH�
GHVLJQ��,WDOLDQ�GHVLJQ��,QWHULRU�'HVLJQ

5(680(1��(Q�,WDOLD��OD�KLVWRULD�GHO�GL�
VHxR�GH�HTXLSRV�PRGHUQRV�VH�KD�PRYLGR�
HQWUH�OD�³SURGXFFLyQ�HQ�PDVD�\�OD�SURGXF�
FLyQ�~QLFD´��FRPR�HVFULELHURQ�ORV�DUTXL�
WHFWRV�*LR�3RQWL�\�$QWRQLR�)RUQDUROL�HQ�
XQ�DUWtFXOR�HQ�OD�UHYLVWD�'RPXV���������$�
SDUWLU�GH�HVWD�LPSRUWDQWH�UHIOH[LyQ�GH�ORV�
GRV�DUTXLWHFWRV�LWDOLDQRV��HO�DUWtFXOR�WRPD�
HQ�FRQVLGHUDFLyQ�HO�FDVR�GH�ORV�PXHEOHV�
GH�RILFLQD�
(O�REMHWLYR�GHO�DUWtFXOR�HV�LGHQWLILFDU�HO�
SDLVDMH�FXOWXUDO�GHO�GLVHxR�LWDOLDQR�GXUDQWH�
HO�VLJOR�;;��WRPDQGR�HQ�FRQVLGHUDFLyQ�HO�
HMHPSOR�GHO�HVFULWRULR�GH�OD�RILFLQD�FRPR�
ILO�URXJH�GH�OD�KLVWRULD�GHO�GLVHxR�HQ�,WDOLD�
/D�PHWRGRORJtD�DGRSWDGD�HV�GHGXFWLYD��D�
SDUWLU�GH�OD�VHOHFFLyQ�GH�DOJXQRV�HVWXGLRV�
GH�FDVRV��HVFULWRULRV�GLVHxDGRV�SDUD�DO�
JXQRV�PXHEOHV�HOLWLVWDV�R��YLFHYHUVD��SDUD�
OD�UHSURGXFFLyQ�HQ�VHULH��\�HQ�UHODFLyQ�
FRQ�HO�FRQWH[WR�DUTXLWHFWyQLFR�\�FXOWXUDO�
HQ�HO�TXH�IXHURQ�FUHDGRV��VH�GHGXFHQ�DO�
JXQRV�FRQFHSWRV�FODYH�SDUD�FRPSUHQGHU�
OD�SURJUHVLYD�DGKHVLyQ�GH�ORV�DUTXLWHFWRV�
LWDOLDQRV�D�OD�LGHD�GH�OD�PRGHUQLGDG�\��
SRVWHULRUPHQWH��D�OD�PDVLILFDFLyQ�GHO�GL�
VHxR�LQGXVWULDO��/RV�QXHYRV�PDWHULDOHV�\�HO�
DQWLJXR�³VDEHU�KDFHU´�VH�KDQ�IXVLRQDGR�HQ�
SUR\HFWRV�TXH�KDQ�GLVWLQJXLGR�OD�KLVWRULD�
GHO�GLVHxR�HQ�,WDOLD�FRPR�RULJLQDO�
/D�FRQFOXVLyQ�SRQH�GH�UHOLHYH�FyPR�HQ�OD�
KLVWRULD�GHO�PRELOLDULR�GH�RILFLQD�LWDOLDQR�
FRPR�XQD�KLVWRULD�SROLIDFpWLFD��GRQGH�HO�
PRELOLDULR�GH�pOLWH�SXHGH�FRQYHUWLUVH�HQ�
XQ�SURGXFWR�GHPRFUiWLFR��KDVWD�OOHJDU�D�
IRUPDU�SDUWH�GH�OD�RILFLQD�FRQWHPSRUiQHD�

3$/$%5$6�&/$9(��'LVHxR�GH�HTXLSRV��
'LVHxR�GH�RILFLQDV��'LVHxR�LWDOLDQR��'L�
VHxR�LQWHULRU

Imma Forino

$UFKLWHFW���3URIHVVRU��
5HVHDUFKHU

3ROLWHFQLFR�GL�0LODQR
6FXROH�GL�$UFKLWHWWXUD�H�
6RFLHWj��$UFKLWHWWXUD�&LYLOH�H�
,QJHJQHULD�(GLOH�$UFKLWHWWXUD
'LSDUWLPHQWR�GL�$UFKLWHWWXUD�
H�6WXGL�8UEDQL

9LD�(GRDUGR�%RQDUGL����
�������������0LODQR�0,��
,WDO\
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FIGURA 1
*LXVHSSH�3DJDQR��*LQR�
/HYL�0RQWDOFLQL��GHVN�RI�WKH�
5LFFDUGR�*XDOLQR¶V�RI¿FHV�
EXLOGLQJ��7XULQ����������
IURP��*ULI¿QL��(��$����������
*UXSSR�*XDOLQR��7RULQR���
3DOD]]R�SHU�XI¿FL��/D�&DVD�
EHOOD���������SS��������

,WDOLDQ�DUFKLWHFWV�VDZ�WKH�VFLHQWL¿F�RUJDQL]DWLRQ�RI�ZRUN�DV�DQ�RSSRUWXQLW\�WR�FDUU\�RXW�D�UHDOO\�
LQQRYDWLYH�SURMHFW��RUGHU��IXQFWLRQDOLW\�DQG�D�µQHZ�DQG�YHU\�DQFLHQW�EHDXW\¶�FRXOG�DVVDLO��DE�
VRUE�DQG�WUDQVIRUP�EXUHDXFUDF\��ZURWH�WKH�DUFKLWHFW�3LHWUR�%RWWRQL��������S�������2I¿FH�EXLO�
GLQJV�UHÀHFWHG�WKHVH�LGHDOV�DQG��HYHQ�WKRXJK�LQGHEWHG�WR�FRQWHPSRUDU\�DUFKLWHFWXUDO�UHVHDUFK�
HOVHZKHUH�LQ�(XURSH��VRPH�RI�WKHLU�GHVLJQHUV�FXOWLYDWHG�WKHLU�RZQ�LGHD�RI�UDWLRQDOLW\��(YHQ�WKH�
PDWHULDOV��FRQFUHWH��LURQ��JODVV��OLQROHXP��DQG�WKH�¿QLVKHV��ODFTXHULQJ�DQG�FKURPH�SODWLQJ��
H[SUHVVHG�WKH�DPELWLRQ�WR�DWWDLQ�DQ�µDEVROXWHO\�PRGHUQ¶�RUJDQL]DWLRQ��VRPHWKLQJ�WKDW�WKH�FRQ¿�
JXUDWLRQ�RI�WKH�QHZ�VSDFHV�RXJKW�WR�JXDUDQWHH��,W�ZDV�DOVR��ZURWH�WKH�DUFKLWHFW�*LXVHSSH�3DJD�
QR��������S�������WKH�GLVFRYHU\�RI�WKH�VWDQGDUG�DV�µVW\OH¶�DQG�µHFRQRP\¶�

7KLV�LGHD�ZDV�SXUVXHG�E\�3DJDQR�KLPVHOI�LQ�FROODERUDWLRQ�ZLWK�WKH�DUFKLWHFW�*LQR�/HYL�0RQ�
WDOFLQL�IRU�WKH�RI¿FHV��7XULQ������������RI�WKH�LQGXVWULDOLVW�5LFFDUGR�*XDOLQR��ZKLFK�UHSUHVHQW�
RQH�RI�WKH�HDUOLHVW�LQWHJUDWHG�SURMHFWV�RI�VSDFH�DQG�IXUQLVKLQJV�IRU�ZRUN��7KH�WZR�DUFKLWHFWV�
GHVLJQHG�QRW�MXVW�WKH�EXLOGLQJ�²D�ULJRURXV�IXQFWLRQDO�YROXPH��SURMHFWLQJ�VOLJKWO\�LQ�WKH�PLGGOH�
DQG�SXQFWXDWHG�E\�WKH�FXWV�RI�WKH�RSHQLQJV²�EXW�DOO�WKH�LQWHULRUV��IXUQLWXUH�DQG�REMHFWV�DV�ZHOO�

$Q�LF\�XQLIRUPLW\�FKDUDFWHUL]HG�WKH�GHVLJQ�RI�FKDLUV��W\SHZULWHU�VWDQGV�DQG�GHVNV��WKH\�ZHUH�
SLHFHV�RI�IXUQLWXUH�DQFKRUHG�WR�WKH�JURXQG�E\�EOXQW�SURSRUWLRQV�DQG�ZLWK�HOHPHQWV�MX[WDSRVHG�
ZLWK�RQH�DQRWKHU��IDFHG�ZLWK�GLIIHUHQW�TXDOLWLHV�RI�EX[XV��>�@��),*����7KH�IXUQLWXUH�RI�PDQD�
JHUV¶�RI¿FHV�DQG�WKH�ERDUGURRP��ZKLOH�DFFHQWXDWLQJ�WKH�FRQWUDVW�RI�IXOO�DQG�KROORZ�VSDFHV�
ZLWK�JORVV\�KRUL]RQWDO�IDFLQJV��JUH\�JUHHQ��EODFN��JUHHQ�DQG�PDKRJDQ\��LQ�VRPH�FDVHV�ZKLWH���
GLG�QRW�GLYHUJH�IURP�WKH�WDVWH�WKDW�LPEXHG�WKH�RWKHU�VHWWLQJV��0DGH�E\�WKH�SLDQR�PDQXIDFWXUHU�
)�,�3���)DEEULFD�,WDOLDQD�3LDQRIRUWL��RZQHG�E\�*XDOLQR��3DJDQR�DQG�/HYL�0RQWDOFLQL¶V�GHVNV�
DVSLUHG�WR�PDVV�SURGXFWLRQ��7KH\�ZHUH�VKRZQ�DW�WKH��WK�0RQ]D�7ULHQQDOH��������DV�DQ�H[SUHV�
VLRQ�RI�µPRGHUQLW\��WHFKQLFDO�SHUIHFWLRQ�DQG�HI¿FLHQF\�RI�SURGXFWLRQ¶��3HUVLFR��������S��������
EXW�ZHUH�QRW�UHSOLFDWHG�IRU�RWKHU�RI¿FHV��$OWKRXJK�WKH�IXUQLVKLQJV�RI�3DJDQR�DQG�/HYL�0RQWDO�
FLQL�DVSLUH�WR�EH�GHPRFUDWLF��WKH\�UHPDLQ�LQ�UHDOLW\�H[FHSWLRQDO�

 

���7KH�PHWDO�ṘFH�GHVN

$IWHU�WKH�H[SHULPHQWV�ZLWK�0DQQHVPDQQ�QLFNHO�SODWHG�DQG�FROG�GUDZQ�SUHFLVLRQ�WXEHV�FRQ�
GXFWHG�E\�0DUW�6WDP�DQG�0DUFHO�%UHXHU�EHWZHHQ������DQG�������PHWDO�WXELQJ�LQ�,WDO\�EHFDPH�
WKH�PDWHULDO�WKDW�HSLWRPL]HG�WKH�µLGHD�RI�PRGHUQLW\¶��HVSHFLDOO\�LQ�WKH�ZRUOG�RI�ZRUN��7KH�¿UVW�
PDVV�SURGXFWLRQ�RI�PHWDO�IXUQLWXUH�IRU�RI¿FHV�ZDV�E\�2OLYHWWL��ZKLFK�LQ������VHW�XS�6\QWKH�
VLV��D�EUDQFK�GHGLFDWHG�WR�WKLV�W\SH�RI�SURGXFW��,W�SXW�LQWR�SURGXFWLRQ�D�VHULHV�RI�¿OLQJ�FDELQHWV�
�GHVLJQ�E\�$OGR�0DJQHOOL���WKH�(��W\SHZULWHU�GHVN�DQG�D�FDQWLOHYHU�FKDLU�WKDW�ZDV�GHULYHG�IURP�
6WDP�DQG�%UHXHU¶V�UHVHDUFK�LQWR�WKH�PRGHO�

1. Introduction

7KH�GHVN�KDV�ORQJ�EHHQ�WKH�PRVW�VLJQL¿FDQW�DQG�FRQWURYHUVLDO�V\PERO�RI�ZRUN�LQ�WKH�RI¿FH��D�
SLHFH�RI�IXUQLWXUH�ZLWK�µWZR�IDFHV¶��RQH�WR�PDQDJH�WKH�FRQIXVLRQ�RI�SDSHUV�DQG�DQRWKHU�WR�RU�
JDQL]H�WKH�ZRUNHUV��2YHU�WKH�FHQWXULHV�LWV�GHVLJQ�KDV�VHUYHG�WR�FKDUDFWHUL]H�WKH�VHWWLQJ�DQG�WKH�
WLPH�RI�ZRUN��$ORQJ�ZLWK�WKH�WDVWHV��KDELWV�DQG�ZRUNLQJ�PHWKRGV�RI�LWV�XVHUV��LW�KDV�DOVR�EHHQ�
D�ZD\�RI�PDUNLQJ�RXW�WKHLU�VSDFH��)RU�WKH�ZULWHU�*HRUJHV�3HUHF�WKH�RI¿FH�GHVN�LV�µD�VOLJKWO\�
REOLTXH�DSSURDFK�WR����GDLO\�SUDFWLFH��D�ZD\�WR�WDON�DERXW��RQH¶V��ZRUN���RQH¶V��KLVWRU\���RQH¶V��
FRQFHUQV��DQ�HIIRUW�WR�JUDVS�VRPHWKLQJ�WKDW�EHORQJV�WR��RQH¶V��H[SHULHQFH��EXW�QRW�DW�WKH�OHYHO�
RI�GLVWDQW�H[SHULHQFHV��EXW�DW�WKH�YHU\�KHDUW�RI�LW¶��3HUHF������������

6LQFH�WKH�WZHQWLHWK�FHQWXU\�XQLYHUVDOLW\�DQG��DW�WKH�VDPH�WLPH��LQGLYLGXDOLW\�RI�WKH�RI¿FH�GHVN�
KDYH�PDGH�LW�D�IRFXV�RI�LQWHUHVW�IRU�,WDOLDQ�DUFKLWHFWV�DQG�GHVLJQHUV��7KXV�LW�SURYLGHV�WKH�RI¿FH�
GHVN�WKHUHIRUH�UHSUHVHQWV��LQ�WKH�JXLVH�RI�D�¿O�URXJH�IRU�FULWLFDO�UHVHDUFK��DQ�HIIHFWLYH�H[DPSOH�
WR�LGHQWLI\�DQ�µ,WDOLDQ�VW\OH¶�LQ�IXUQLWXUH�DQG�LQGXVWULDO�GHVLJQ�

µ0DVV�SURGXFWLRQ�DQG�WKH�RQH�RII�SLHFH¶��3RQWL�	�)RUQDVROL��������S��[[L���H[SHULPHQWDWLRQ�
DQG�WUDGLWLRQ��EXW�DERYH�DOO�DGKHUHQFH�WR�DQG�GHSDUWXUH�IURP�WKH�UXOHV�LQ�WKH�SXUVXLW�RI�DQ�
DHVWKHWLF�DQG�IXQFWLRQDO�µLGHDO�W\SH¶��UHSUHVHQW�WKH�RSSRVLWH�SROHV�RI�WKH�,WDOLDQ�GHVLJQ�RI�WKH�
RI¿FH�GHVN��,Q�,WDO\�WKHVH�GXDOLVPV�UHÀHFW�GLIIHUHQW�DSSURDFKHV�WR�GHVLJQ��LQ�SUDFWLFH�DV�ZHOO�
DV�LQ�FRQFHSWLRQ��ZKLOH�RQ�WKH�RQH�KDQG�WKHUH�ZDV�D�GLYHUJHQFH�EHWZHHQ�PDVV�SURGXFWLRQ�DQG�
FUDIWZRUN��RQ�WKH�RWKHU�WKH�VHDUFK�IRU�D�PRGHUQ�RU�µDYDQW�JDUGH¶�DHVWKHWLF�FRQWUDVWHG�ZLWK�WKH�
WUDGLWLRQDO�VW\OH�RI�WKH�µSHULRG¶�RU�µH[FHSWLRQDO¶�SLHFH�

,Q�DGGLWLRQ��WZR�VRFLDO�LGHQWLWLHV�ZHUH�UHÀHFWHG�LQ�WKH�GHVN��VXLWHG�WR�GLIIHUHQW�W\SHV�RI�XVHUV��
H[HFXWLYHV�DQG�HPSOR\HHV��LI��DV�-HDQ�%DXGULOODUG��������S�������ZURWH��HYHU\�µSUDFWLFDO�REMHFW�
DFTXLUHV�D�VRFLDO�VWDWXV¶��LW�FDQ�EH�DUJXHG�WKDW�HDFK�REMHFW��RU�GHVN��KDV�LWV�RZQ�VRFLDO�DQG�SUR�
IHVVLRQDO�VWDWXV��,W�LV�WKHUHIRUH�QR�DFFLGHQW�WKDW�WKH�RI¿FHV�RI�FOHULFDO�ZRUNHUV�ZHUH�JHQHUDOO\�
FKDUDFWHUL]HG�E\�D�VW\OLVWLF�XQLIRUPLW\��HYHQ�EHIRUH�WKH�FKRLFH�RI�WKH�VWDQGDUGL]HG�IXUQLWXUH�
RIIHUHG�E\�LQGXVWULDO�SURGXFWLRQ�ZDV�DYDLODEOH��ZKLOH�H[HFXWLYHV�ZHUH�DVVLJQHG�WKHLU�RZQ�VHW�
WLQJV�DQG�WKHLU�GHVNV�GLIIHUHQWLDWHG�DV�LI�WKH\�ZHUH�XQLTXH�SLHFHV��HYHQ�ZKHQ�LQ�DFWXDO�IDFW�WKH\�
ZHUH�VHOHFWHG�IURP�WKH�UDQJH�RI�PDVV�SURGXFHG�IXUQLWXUH��)ORFK��������

 
���/RRNLQJ�WR�PRGHUQLW\

$W�WKH�EHJLQQLQJ�RI�WKH�WZHQWLHWK�FHQWXU\�WKH�DWPRVSKHUH�RI�WKH�SUHYLRXV�FHQWXU\�VWLOO�KHOG�
VZD\�LQ�,WDOLDQ�RI¿FHV��SLOHG�KLJK�ZLWK�SDSHUV��WKH�URRPV�RI�FOHULFDO�ZRUNHUV�ZHUH�IXUQLVKHG�
ZLWK�ZRRGHQ�µSHULRG¶�SLHFHV��&KDUDFWHUL]HG�E\�KHDY\�RUQDPHQWDWLRQ�DQG�LQQXPHUDEOH�FRP�
SDUWPHQWV��WKH�GHVNV�UHÀHFWHG�WKH�PRGHVW�IXQFWLRQ�RI�WKH�WUDQVFULSWLRQ�RI�GRFXPHQWV�E\�KDQG��
WR�EH�GRQH�VHDWHG�RU�VWDQGLQJ��,Q�WKH�DJH�RI�WKH�µVKRUW�FHQWXU\¶�௅�DFFRUGLQJ�WR�WKH�H[SUHVVLRQ�
FRLQHG�E\�(ULF�-��+REVEDZQ��������௅�DQG�RI�JUHDW�VRFLDO��SROLWLFDO�DQG�HFRQRPLF�FKDQJHV��
KRZHYHU��WKH�DFWLYLW\�RI�WKH�ZKLWH�FROODU�ZRUNHU�ZDV�GHVWLQHG�WR�EH�WXUQHG�LQWR�D�PRUH�PRGHUQ�
NLQG�RI�SURGXFW�WKDQNV�WR�WKH�LQÀXHQFH�RI�WKH�LQGXVWULDO�ZRUOG�

2Q�WKH�EDVLV�RI�WKH�WKHRULHV�RI�)UHGHULFN�:LQVORZ�7D\ORU��������ZLWK�UHJDUG�WR�SURGXFWLRQ�LQ�
WKH�8QLWHG�6WDWHV��WKH�VFLHQFH�RI�2I¿FH�0DQDJHPHQW�GLYLGHG�XS�FOHULFDO�GXWLHV�LQWR�LQGLYLGXDO�
WDVNV�DQG�VXEMHFWHG�WKH�ZRUNHU�WR�VWULFWHU�PDQDJHULDO�FRQWURO��DV�HI¿FLHQF\�DQG�VSHHG�KDG�WR�
JRYHUQ�D�ZRUN�ÀRZ�WXUQHG�LQWR�PHUFKDQGLVH��%XW�LQ�,WDO\�7D\ORULVW�UDWLRQDOL]DWLRQ�ZDV�PRUH�
WKHRUHWLFDO�WKDQ�LPPHGLDWHO\�DSSOLHG��DOWKRXJK�WKH�W\SHZULWHUV�SURGXFHG�E\�&DPLOOR�2OLYHWWL�
VLQFH������KDG�FRPH�LQWR�HYHU\GD\�XVH��1RWZLWKVWDQGLQJ�WKH�FRXQWU\¶V�EDFNZDUGQHVV�ZLWK�UHV�
SHFW�WR�FRQWHPSRUDU\�SURFHVVHV�RI�PRGHUQL]DWLRQ�RI�WKH�VHUYLFH�LQGXVWU\��LQ�WKH�PDMRU�SXEOLF�
EXUHDXFUDFLHV�LPSRVLQJ�WDEXODWLQJ�PDFKLQHV�PDGH�WKHLU�DSSHDUDQFH�DQG�V\VWHPV�RI�PDFKLQH�
DFFRXQWLQJ�VSUHDG�
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SOR\HHV�E\�PHDQV�RI�PDVVLYH�ZRRGHQ�GHVNV��DFFRPSDQLHG�E\�DUPFKDLUV�XSKROVWHUHG�LQ�OHDWKHU��
7KXV�WKH�µPRGHUQ�VW\OH¶�SURSRVHG�E\�WKH�DUFKLWHFWV�VHHPV�WR�KDYH�EHHQ�GHVWLQHG�VROHO\�IRU�WKH�
RI¿FH�ZRUNHUV��ZKLOH�WKH�PDQDJHUV�FRQWLQXHG�WR�EH�UHSUHVHQWHG�E\�PRUH�WUDGLWLRQDO�IXUQLWXUH�

'HVSLWH�WKH�JUHDW�LQWHUHVW�VWLUUHG�LQ�,WDO\�DQG�DEURDG�E\�WKH�0RQWHFDWLQL�%XLOGLQJ��LQ�SDUW�IRU�
WKH�IDLWK�VKRZQ�E\�LWV�GHVLJQHUV�LQ�PDVV�SURGXFWLRQ��3RQWL��)RUQDUROL�DQG�6RQFLQL�LQ�WKH�VDPH�
\HDUV�ZHQW�RQ�GHVLJQLQJ�µH[FHSWLRQDO�SLHFHV¶��PDGH�E\�VSHFLDOL]HG�FUDIWVPHQ��7KH�VRSKLVWL�
FDWHG�RI¿FH�IRU�WKH�FKDLUPDQ�RI�WKH�6RFLHWj�)HUUDQLD��5RPH�������ZDV�D�VRUW�RI�JHRPHWULF�
WURPSH�O¶RHLO�WKDW�OLQHG�WKH�ZDOOV�RI�WKH�URRP�DQG�FRYHUHG�WKH�IXUQLWXUH�ZLWK�D�NLQG�RI�µVKHDWK¶�
SURYLGHG�E\�D�ZRRGHQ�LQOD\��LQ�ZKLFK�WKH�SDOH�FRORXU�RI�WKH�XQWUHDWHG�ZRRG�FRQWUDVWHG�ZLWK�LWV�
EODFN�WLQWHG�QHJDWLYH��:KLOH�QDUURZ�VWULSHV�KDG�DSSHDUHG�VRPH�\HDUV�HDUOLHU�RQ�VHYHUDO�FRYHUV�
RI�'RPXV��WKH�PDJD]LQH�WKDW�3RQWL�KDG�IRXQGHG�LQ������DQG�VWLOO�HGLWHG���>�@�WKH�µJUDSKLF¶�LQ�
ÀXHQFH�RI�WKH�KRXVH�IRU�-RVpSKLQH�%DNHU��SURMHFW��������������WKDW�$GROI�/RRV�KDG�LPDJLQHG�
ZLWK�D�IDFLQJ�RI�DOWHUQDWH�VWULSHV�RI�EODFN�DQG�ZKLWH�PDUEOH��LV�HYLGHQW�LQ�WKH�)HUUDQLD�RI¿FH�

0RUHRYHU�LQ������*LR�3RQWL�GHVLJQHG�WKH�IXUQLVKLQJV�RI�WKH�9HWURFRNH�RI¿FHV��0LODQ���ZKHUH�
WKH�GHVNV�XWLOL]HG�SODWH�JODVV�DV�WKH�PDLQ�PDWHULDO��VLQFH�LW�ZDV�PDGH�E\�WKH�FRPSDQ\��$OWKRXJK�
LQ�WKLV�SURMHFW�WKH�IXUQLWXUH�ZDV�LQGXVWULDOO\�SURGXFHG��LW�ZDV�WKH�VSHFL¿F�FKDUDFWHUL]DWLRQ�RI�WKH�
GHVN�WKDW�GHWHUPLQHG�LWV�XVH�LQ�WKDW�SDUWLFXODU�VSDFH��ZLWK�WKH�UHVXOW�WKDW�WKH�SLHFH�ZDV�QRW�FRQVL�
GHUHG�VXLWDEOH�IRU�RWKHU�NLQGV�RI�RI¿FH��DV�WKH�GHVNV�RI�WKH�0RQWHFDWLQL�%XLOGLQJ�KDG�EHHQ�

'LIIHUHQW�SURSRVDOV�ZHUH�SUHVHQWHG�DW�WKH�µ([KLELWLRQ�RI�WKH�0RGHUQ�2I¿FH¶���WK�0LODQ�7ULHQ�
QDOH��������FXUDWHG�E\�5HQDWR�*��$QJHOL��&DUOR�'H�&DUOL�DQG�/XLJL�&��2OLYLHUL��+HUH�WKH�WKUHH�
DUFKLWHFWV�VKRZHG�D�µFHQWUDO�SODQ¶�GHVN�IRU�WKH�GLUHFWRU�RI�DQ�DGYHUWLVLQJ�DJHQF\�DQG�KLV�VHFUH�
WDU\��PDGH�RXW�RI�6ODYRQLDQ�RDN�DQG�WHPSHUHG�JODVV��,W�ZDV�D�VRUW�RI�µLVODQG¶�DW�WKH�FHQWUH�RI�WKH�
VSDFH��GHVLJQHG�WR�LQYROYH�WZR�SHRSOH�LQ�D�FORVH�GLDORJXH��IDFH�WR�IDFH��)RU�$QJHOL��'H�&DUOL�
DQG�2OLYLHUL�WKH�GHVN��µLQVWHDG�RI�EHLQJ�WKH�XVXDO�WDEOH�IRU�SDSHUV�DQG�WKH�LQNZHOO��EHFRPHV�WKH�
QHUYH�FHQWUH�RI�WKH�RI¿FH��LQ�GLUHFW�UHODWLRQVKLS�ZLWK�HYHU\WKLQJ�WKDW�LV�WKH�VWXG\�RU�ZRUN�PDWH�
ULDO�RI�WKH�SHUVRQ�VHDWHG�DW�LW¶��$QJHOL��'H�&DUOL�	�2OLYLHUL��������S�������2Q�WKH�RWKHU�KDQG��WKH�
SLHFH�RI�IXUQLWXUH�HVWDEOLVKHG�D�IRUP�RI�KLHUDUFKLFDO�FRQWURO��LI�ZH�QRWH�KRZ�WKH�WRS�RI�WKH�GHVN�
LQFRUSRUDWHV�WKH�¿JXUH�RI�WKH�VHFUHWDU\��VHDWHG�RQ�D�VPDOO�W\SLVW¶V�FKDLU��ZKLOH�LW�EHFRPHV�PRUH�
OLQHDUO\�IUHH�IRU�WKH�GLUHFWRU��VHDWHG�LQ�D�FRPIRUWDEOH�DUPFKDLU���),*���

 

FIGURA 3
*LR�3RQWL��$QWRQLR�)RUQ�
DUROL�DQG�(XJHQLR�6RQFLQL��
0RQWHFDWLQL�RI¿FH�EXLOGLQJ�
DQG�IXUQLWXUH��0LODQ�������
������LQ��6RFLHWj�0RQWHFDWLQL�
��������,O�SDOD]]R�SHU�XI¿FL�
0RQWHFDWLQL�D�0LODQR��0LODQ��
7LSRJUD¿D�3L]]L�H�3L]]LR�

7KH�GHVN�EHFDPH�WKH�PRVW�LQWHUHVWLQJ�GHVLJQ�WKHPH�IRU�DUFKLWHFWV�RQ�WKH�RFFDVLRQ�RI�H[KL�
ELWLRQV�DQG�WHPSRUDU\�GLVSOD\V��,Q������/XLJL�)LJLQL�DQG�*LQR�3ROOLQL�VKRZHG�D�FRQYHUWLEOH�
SURIHVVLRQDO�VWXGLR�DW�,O�0LOLRQH�DUW�JDOOHU\��0LODQ���FRPELQLQJ�WKH�LGHD�RI�PRGXODULW\�ZLWK�D�
PHWDO�VWUXFWXUH��WKH�UHVXOW�ZDV�D�GHVN�PDGH�RI�ZRRG�FRDWHG�LQ�JUH\�DQG�VKLQ\�EODFN�VKDGHV�RI�
ODFTXHU��SODWH�JODVV�DQG�PHWDO�SDUWV�LQ�$QWLFRURGDO�DOOR\��>�@�7KHQ�)LJLQL�DQG�3ROOLQL�ZRQ�WKH�
¿UVW�SUL]H�LQ�WKH�µ&RPSHWLWLRQ�IRU�DQ�2I¿FH�'HVN�IRU�D�3URIHVVLRQDO�RU�0DQDJHU¶���WK�0LODQ�
7ULHQQDOH��������ZLWK�D�GHVN�WKDW�KDG�D�VWHHO�VWUXFWXUH�DQG�PRGXODU�SDUWV��7KH�VHFRQG�SUL]H�ZDV�
ZRQ�E\�WKH�ZULWLQJ�GHVN�GHVLJQHG�E\�VWXGHQWV�DW�WKH�6FXROH�GHOO¶8PDQLWDULD��ZKR�PDGH�WKH�
VXUIDFHV�DQG�YROXPHV��WKH�ODWHUDO�FRQWDLQHU��H[WHQG�RXW�IURP�WKH�PDLQ�ERG\�RI�WKH�GHVN��7KH�
FRQWUDVW�RI�FRORXU��WKH�SHDU�ZRRG�WLQWHG�EODFN�DQG�WUHDWHG�ZLWK�VSLULW�YDUQLVK�WKH�ZKLWH�RI�WKH�
OLQROHXP�WRS�DQG�D�VOLGLQJ�GRRU��DQG�¿QLVK��VKLQ\�PDWW��KHOSHG�WR�PDNH�WKH�SLHFH�RI�IXUQLWXUH�
VWDQG�RXW�YLVXDOO\�LQ�WKH�VSDFH�

7KHVH�SURMHFWV�H[SHULPHQWHG�ZLWK�WKH�LGHD�RI�UXOH�DQG�ÀH[LELOLW\��DGRSWLQJ�WKH�DHVWKHWLFV�RI�WKH�
QHZ�PDWHULDOV�DQG�GHVWLQHG�IRU�PDVV�SURGXFWLRQ��EXW�LQ�,WDO\�WKH�FRQGLWLRQV�UHTXLUHG�WR�GR�WKLV�
RQ�D�ODUJH�VFDOH�ZHUH�VWLOO�ODFNLQJ��0HWDO�IXUQLWXUH�ZDV�UHFRPPHQGHG�IRU�SXEOLF�SODFHV��EXW�WKH�
PDWHULDO��VXSHULRU�TXDOLW\�VWHHO��DQG�WKH�FKURPH�SODWLQJ��ZKLFK�HQVXUHG�LWV�GXUDELOLW\��PDGH�
LWV�PDQXIDFWXUH�FRVWO\��GHVSLWH�WKH�DFWLYLW\�RI�VPDOO�DQG�PHGLXP�VL]HG�LQGXVWULHV�OLNH�&RYD�LQ�
0LODQ��(PLOLR�3LQR�LQ�3DUDELDJR��6,$0�LQ�7XULQ�DQG�&ROXPEXV�LQ�0LODQ��ZKLFK�MRLQHG�2OLYHW�
WL�6\QWKHVLV�LQ�WKH�SURGXFWLRQ�RI�RI¿FH�IXUQLWXUH�

*LXVHSSH�3DJDQR�DOVR�XVHG�PHWDO�WXELQJ�WR�UHSUHVHQW�WKH�DVSLUDWLRQ�WR�PRGHUQLW\�RI�WKH�GHVNV�
IRU�WKH�KHDGTXDUWHUV�RI�WKH�QHZVSDSHU�,O�3RSROR�G¶,WDOLD��0LODQ��������IRU�ZKLFK�KH�GLG�DOO�WKH�
LQWHULRU�GHVLJQ��FKDUDFWHUL]HG�E\�H[SDQVHV�RI�FRORXU�DQG�JUDSKLF�SKRWRPRQWDJHV�RQ�WKH�ZDOOV��
OLQHDU�IXUQLWXUH�DQG�OLQROHXP�ÀRRUV���),*����,W�ZDV�D�FOHDU�FRQWUDGLFWLRQ�ZLWK�UHVSHFW�WR�WKH�
SROLWLFDO�LGHDV�SURPRWHG�E\�WKH�QHZVSDSHU��RI¿FLDO�RUJDQ�RI�WKH�)DVFLVW�3DUW\��DQG�RQH�ZKLFK�
EHFRPHV�JODULQJ�ZKHQ�WKHVH�RI¿FHV�DUH�FRPSDUHG�ZLWK�%HQLWR�0XVVROLQL¶V�PRQXPHQWDO�VWXG\��
WKH�6DOD�GHO�0DSSDPRQGR�LQ�3DOD]]R�9HQH]LD��5RPH��

 

���7KH�ṘFH�GHVN�DV�D�XQLW

,Q�0LODQ�*LR�3RQWL��$QWRQLR�)RUQDUROL�DQG�(XJHQLR�6RQFLQL¶V�0RQWHFDWLQL�%XLOGLQJ�������
������ZDV�D�FRPSOH[�SURMHFW�RI�DUFKLWHFWXUH��WHFKQRORJ\��LQWHULRU�GHVLJQ��IXUQLVKLQJ�DQG�PDVV�
�SURGXFHG�REMHFWV�LQ�WKH�µLQGXVWULDO�VW\OH¶��WR�ZKLFK�WKH�0RQWHFDWLQL�FRPSDQ\�PDGH�DQ�DFWLYH�
FRQWULEXWLRQ�E\�VWHSSLQJ�XS�WKH�SURGXFWLRQ�RI�DOXPLQLXP�WR�EH�XVHG�IRU�WKH�RFFDVLRQ��7KH�GH�
VLJQ�RI�WKH�EXLOGLQJ�ZDV�EDVHG�RQ�D�PRGXODU�XQLW��SURYLGHG�E\�WKH�DUUDQJHPHQW�RI�WKH�GHVNV�LQ�
VSDFH�RU�E\�WKH�ZRUNVWDWLRQ��WKH�GHVN�DQG�LWV�VXUURXQGLQJV���HDFK�ZRUNHU�ZDV�DVVLJQHG�D�GHVN��
FKDLU��WDEOH�IRU�WKH�WHOHSKRQH�DQG�¿OLQJ�FDELQHW��7KH�GHVN�ZDV�D�VW\OL]HG�SDUDOOHOHSLSHG�RI�VKHHW�
PHWDO��ZLWK�WZR�VHWV�RI�GUDZHUV�DQG�D�JODVV�WRS�WKURXJK�ZKLFK�LW�ZDV�SRVVLEOH��LQ�WKH�PLGGOH��WR�
VHH�WKH�FRQWHQWV�RI�WKH�WUD\�XQGHUQHDWK���),*����7KH�IXUQLVKLQJ�RI�WKH�PDQDJHULDO�RI¿FHV�ZDV�
HQWUXVWHG�LQVWHDG�WR�*XVWDYR�3XOLW]HU�)LQDOL��ZKR�PDUNHG�WKH�GLIIHUHQFH�LQ�VWDWXV�IURP�WKH�HP�

FIGURA 2

*LXVHSSH�3DJDQR��DQWL�
FKDPEHUV�RI�WKH�RI¿FHV�RI�,O�
3RSROR�G¶,WDOLD��0LODQ��������
IURP��3DJDQR��*����������7UH�
VWDQ]H�DO�µ3RSROR�G¶,WDOLD¶��

&DVDEHOOD����������SS��������
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FRPELQDELOLW\�RI�WKH�GLIIHUHQW�SDUWV��WKDQNV�WR�D�V\VWHP�RI�KLQJHV�FRQQHFWLQJ�WKH�VXSSRUWLQJ�
HOHPHQWV�ZLWK�WKH�FRQWDLQHUV�WKDW�PDGH�LW�SRVVLEOH�IRU�WKH�IXUQLWXUH�WR�EH�DVVHPEOHG�VLPSO\�E\�
WKH�XVHUV�WKHPVHOYHV��7KH�EDVLF�HOHPHQWV�ZHUH�VWDQGDUGL]HG�WKURXJK�WKH�XVH�RI�SUHVVHG�DQG�
SUH�SDLQWHG�VKHHW�PHWDO�DQG�VWHHO�WXEHV�DQG�EDUV��,QQRYDWLRQV�LQFOXGHG�FRYHULQJ�WKH�HGJHV�RI�
WKH�GHVNV�ZLWK�UXEEHU��WR�DYRLG�LQMXULHV�DQG�WR�¿[�WKH�SODVWLF�RU�OHDWKHU�FRYHULQJ���D�GUDZHU�
XQLW�FXP�WHOHSKRQH�WUD\��URWDWLQJ�DURXQG�WKH�OHJ�RI�WKH�GHVN��D�ODPS�¿WWHG�RQWR�WKH�ZRUNWRS��
DGMXVWDEOH�IHHW�RI�WKH�YHUWLFDO�VXSSRUWV�

7KH�6SD]LR�VHULHV�FRPSULVHG�D�UDQJH�RI�IRXU�FRORXUV�IRU�WZHQW\�YHUVLRQV�RI�WKH�GHVNV��DGMXV�
WDEOH�VKHOYHV�DQG�VXVSHQGHG�FDELQHWV�WKDW�FRXOG�EH�FKRVHQ�WR�FKDUDFWHUL]H�GLIIHUHQW�FRPSDQ\�
VHWWLQJV��µ:H�ZDQWHG�������WR�DI¿UP�WKH�SRVVLELOLW\�RI�DWWDLQLQJ�UDWLRQDOO\�FRPSOH[�UHVXOWV��YD�
ULDELOLW\��E\�PHDQV�RI�VLPSOH�HOHPHQWV�LQ�SURGXFWLRQ�DQG�LQ�SURFHVVLQJ��$ERYH�DOO�ZH�KDYH�
GUDZQ�RQ�ZKDW�LV�RQH�RI�WKH�DGYDQWDJHV�RI�WKH�LQGXVWULDO�PHWKRG��WKH�KLJK�GHJUHH�RI�SUHFLVLRQ�
DQG�XQLIRUPLW\�RI�H[HFXWLRQ�RI�SLHFHV�ZLWK�PLQLPDO�PDUJLQV��7KH�UHVXOW�KDV�WXUQHG�RXW�QRW�
RQO\�WR�EH�RI�KLJK�TXDOLW\�IURP�WKH�PHFKDQLFDO�YLHZSRLQW�EXW�DOVR�YDOLG�IURP�WKDW�RI�IRUP¶��3H�
UHVVXWWL�������������),*����

 

$W�WKH�KHLJKW�RI�WKH�HFRQRPLF�ERRP�WKH�PRGHUQ�RI¿FH�VN\VFUDSHU�PDGH�LWV�DSSHDUDQFH�LQ�,WDO\�
ZLWK�*LR�3RQWL��$QWRQLR�)RUQDUROL�DQG�$OEHUWR�5RVVHOOL¶V�3LUHOOL�7RZHU��0LODQ��������������
>�@�ZKLFK�EHFDPH�DQ�XUEDQ�ODQGPDUN�V\PEROLF�RI�WKH�LQGXVWULDO�ZRUOG��2Q�HDFK�ÀRRU�WKH�LQWHULRU�
LV�RUJDQL]HG�DURXQG�D�FHQWUDO�URXWH��WDSHULQJ�DW�WKH�HQGV�LQ�UHODWLRQ�WR�WKH�ÀRZ�RI�SHUVRQQHO��SUR�
YLGLQJ�DFFHVV�WR�WKH�FHOOXODU�RI¿FHV�IRU�H[HFXWLYHV�DQG�WKH�RSHQ�VSDFH�IRU�FOHULFDO�ZRUNHUV�DQG�
EURDGHQLQJ�LQ�WKH�DUHD�LQ�IURQW�RI�WKH�OLIWV�DQG�EDWKURRPV��+HUH�WRR��MXVW�DV�LQ�WKH�0RQWHFDWLQL�
%XLOGLQJ��D�PRGXOH�GHWHUPLQHG�WKH�FHQWUH�WR�FHQWUH�GLVWDQFH�RI�WKH�LQWHUQDO�SDUWLWLRQV��ZLWK�JODVV�
RU�FRYHUHG�LQ�9LQLOWH[�V\QWKHWLF�OHDWKHU���RQ�D�VTXDUH�JULG�RI����FP�RQ�D�VLGH��JLYHQ�E\�WKH�VL]H�
RI�WKH�GHVN�DQG�WKH�VSDFH�DURXQG�LW��%XW�$OEHUWR�5RVVHOOL¶V�PHWDO�GHVN�ZDV�YHU\�GLIIHUHQW�IURP�
WKH�0RQWHFDWLQL�PRGHO��LW�ZDV�DOPRVW�VXVSHQGHG�LQ�WKH�DLU��WKDQNV�WR�WKH�VOHQGHU�YHUWLFDO�VXSSRUWV�
ZLWK�WDSHUHG�IHHW�XQLWHG�E\�D�FHQWUDO�EDU�DQG�WKH�VWRUDJH�XQLW�GHWDFKHG�IURP�WKH�GHVN�WRS��LQ�D�
GDUN�FRORXU�VR�DV�QRW�WR�GD]]OH��,Q�DGGLWLRQ��WKH�VDPH�SLHFH�RI�IXUQLWXUH�ZDV�XWLOL]HG�E\�RI¿FH�
ZRUNHUV�DQG�PDQDJHUV��LQGLFDWLQJ�WKH�GHPRFUDWLF�LQWHQWLRQV�EHKLQG�WKH�GHVLJQ�

���7KH�GHPRFUDWLF�ṘFH�GHVN

$W�WKH�HQG�RI�WKH�VL[WLHV��WKH�FRQFHSW�RI�µ2I¿FH�/DQGVFDSLQJ¶�>�@�WRRN�KROG�LQ�,WDO\�WRR��ZLWK�D�
FRQVHTXHQW�GHPDQG�IRU�PRUH�ÀH[LEOH�IXUQLWXUH�V\VWHPV�LQ�RUGHU�WR�JLYH�WKH�ZRUNSODFH�D�PRUH�
DXWKHQWLF�µKXPDQ�GLPHQVLRQ¶��)RULQR��������S��������(WWRUH�6RWWVDVV�VHW�RXW�WR�GHYHORS�PRGHOV�
WKDW�ZRXOG�PHHW�WKH�H[SHFWDWLRQV�RI�XVHUV��UHO\LQJ�RQ�D�VHQVLWLYH��HWKLFDOO\�RULHQWHG�DSSURDFK�
DQG�DQ�DHVWKHWLF�RI�µ)UDQFLVFDQ�VHQVLELOLW\¶��6RWWVDVV��������S�������6R�WKH�6\QWKHVLV����V\VWHP�
�2OLYHWWL�6\QWKHVLV�������������>�@�ZDV�SURSRVHG�DV�D�µÀDJVKLS�VHULHV¶��GHPRFUDWLF�EHFDXVH�RI�LWV�
DIIRUGDEOH�SULFH��GHYRWHG�H[SUHVVO\�WR�FOHULFDO�ZRUNHUV�DQG�DEOH�WR�DFW�DV�D�QHXWUDO�VXSSRUW�IRU�D�
FKDQJLQJ�HQYLURQPHQW��µ:H�VKRXOG�QRW�XQGHUHVWLPDWH�WKH�IDFW�WKDW�2OLYHWWL�6\QWKHVLV�LV�DQ�,WDOLDQ�

FIGURA 5
%%35��6SD]LR�GHVN��2OLYHWWL�
6\QWKHVLV�������������
DGYHUWLVLQJ

���7KH�SRVW�ZDU�ṘFH�GHVN

,Q�WKH�SHULRG�LPPHGLDWHO\�DIWHU�WKH�ZDU�DG�KRF�GHVLJQV�±�OLNH�&DUOR�0ROOLQR¶V�GHVNV�IRU�WKH�
RI¿FHV�RI�WKH�&DVD�(GLWULFH�/DWWHV��7XULQ������������RU�*LR�3RQWL¶V�IRU�WKH�9HPEL�%XUURXJKV�
RI¿FHV��7XULQ��������²DOWHUQDWHG�ZLWK�VLPSOHU�SLHFHV�RI�IXUQLWXUH�SURGXFHG�E\�LQGXVWU\��VXFK�
DV�WKH�36�VHULHV�RI�WKH�&HQWUR�6WXGL�&DVWHOOL�������²��,Q�DOO�WKHVH�FDVHV�WKH�IXUQLWXUH�ZDV�
PDGH�RI�ZRRG��ZLWK�D�SUHIHUHQFH�IRU�SDOH�YDULHWLHV�ZLWK�OHVV�JUDLQ��DVK��SHDU��FKHVWQXW��ZDOQXW��
FKHUU\���EXW�ZKLOH�0ROOLQR�DQG�3RQWL�KLQWHG�DW�DQ�DHURG\QDPLF�OLQH��WKH�&DVWHOOL�¿UP�SURGXFHG�
PRUH�VWHUHRPHWULF�PRGHOV�

7KH�RI¿FH�WKDW�*LR�3RQWL�FUHDWHG�LQ�0LODQ�LQ������IRU�*LDQQL�0D]]RFFKL��SXEOLVKHU�RI�'RPXV�
PDJD]LQH��VWHPPHG�LQVWHDG�IURP�H[SHULPHQWDWLRQ�RQ�DQ�HOHPHQW�GHVLJQHG�IRU�PDVV�SURGXFWLRQ��
WKH�SDQQHOOR�FUXVFRWWR�>KHDGERDUG�LQVWUXPHQW�SDQHO@�WKDW�WKH�DUFKLWHFW�ZRXOG�ODWHU�SURSRVH�LQ�
KRPHV�DQG�KRWHOV��,W�ZDV�D�¿WWHG�EDFNGURS�IRU�WKH�GHVN��HTXLSSHG�ZLWK�HOHFWULFDOO\�FRQWUROOHG�PR�
ELOH�VKHOYHV�WKDW�ZRXOG�SUHVHQW�D�YDULHW\�RI�LQVWUXPHQWV�WR�WKH�H[HFXWLYH��WHOHSKRQH��W\SHZULWHU��
FDOFXODWRU��'LFWDSKRQH��OLJKWHU���)XWXULVWLF�IRUPV�DQG�WUDGLWLRQDO�PDWHULDOV�OLNH�VROLG�FKHUU\�ZRRG��
EUDVV�DQG�SODWH�JODVV�DOVR�FKDUDFWHUL]HG�WKH�GHVN��ZKLFK�KDG�WKH�SUR¿OH�RI�DQ�DHURSODQH�ZLQJ��LQ�
ZKLFK�WZR�RSHQLQJV�PDGH�LW�SRVVLEOH�WR�YLHZ�WKH�GRFXPHQWV�LQVLGH�WKH�GUDZHUV�IURP�DERYH��7KH�
FXUYHG�VKDSH�RI�WKH�ZRUNWRS�ZDV�GXH�WR�WKH�GHVLUH�WR�WXUQ�LW�ZKHQ�QHHGHG�LQWR�D�WDEOH�IRU�PHHWLQ�
JV�ZLWK�DW�OHDVW�IRXU�PHPEHUV�RI�WKH�PDJD]LQH¶V�HGLWRULDO�VWDII��>�@

7KH�RI¿FH�IRU�0D]]RFFKL�VXPV�XS�WKH�ZD\�3RQWL�WKRXJKW�DERXW�RI¿FHV��µ$IWHU�WKH�³K\VWHULFV´�
RI�WKH�ODWHVW�H[SUHVVLRQV�RI�PRGHUQ�IXUQLVKLQJ��DQG�WKH�DQWLTXH�KRUURUV�WKDW�ZH�VHH�DW�WKH�YD�
ULRXV�IXUQLWXUH�VKRZV��LW�LV�P\�KRSH�WKDW�ZH�FDQ�DUULYH�DW�D�FRQVLVWHQW�FRQFHSW�RI�PRGHUQLW\�������
�DQG��DW�WKH�VSLULW�RI�WKH�ZRUN�ZKLFK�KDV�WR�EH�FDUULHG�RXW��ZLWK�SUHFLVLRQ��VLPSOH�DQG�OLPSLG�
LGHDV��FODULW\�DQG�XVH�RI�DOO�PRGHUQ�PHDQV¶��3RQWL��������S������

6WDQGDUGL]DWLRQ�RI�WKH�H[HFXWLYH�GHVN�ZDV�WKH�DLP�SXUVXHG�E\�2VYDOGR�%RUVDQL¶V�FRPSDQ\�7HF�
QR��,WV�PRVW�LQWHUHVWLQJ�SURSRVDOV�ZHUH�WDEOHV�ZLWK�SO\ZRRG�WRSV�DQG�D�PHWDO�IUDPHZRUN�DQG�
GUDZHU�XQLWV�WKDW�ZHUH�FDQWLOHYHUHG�RU�KDG�OLJKW�PHWDO�VXSSRUWV��7���DQG�7���PRGHOV���������,Q�
SDUWLFXODU��WKH�G\QDPLF��ERRPHUDQJ�VKDSH�RI�WKH�7��H[HFXWLYH�GHVN��������ZDV�GHULYHG�IURP�WKH�
KH[DJRQDO�SODQ�RI�WKH�(1,�%XLOGLQJ�DW�6DQ�'RQDWR�0LODQHVH�������������GHVLJQHG�E\�0DUFHOOR�
1L]]ROL�DQG�0DULR�2OLYLHUL��DQG�DQWLFLSDWHG�DQ�LGHD�RI�HOHJDQW�LQIRUPDOLW\��FRPELQHG�ZLWK�WKH�
ZDUPWK�RI�ZRRG��DSSDUHQWO\�RXW�RI�D�GHVLUH�WR�OHQG�WKH�RI¿FH�D�WRXFK�RI�GRPHVWLFLW\�

:KLOH�%RUVDQL�FDPH�XS�ZLWK�SURSRVDOV�IRU�PDQDJHUV��WKH�%%35��/RGRYLFR�EDUELDQR�GL�%HO�
JLRMRVR��(QULFR�3HUHVVXWWL�DQG�(UQHVWR�1DWKDQ�5RJHUV��IRFXVHG�LQVWHDG�RQ�WKH�GHVN�IRU�FOHULFDO�
ZRUNHUV�ZLWK�WKH�6SD]LR�VHULHV��2OLYHWWL�6\QWKHVLV��������������7KLV�ZDV�D�VHW�RI�WDEOHV��FRQ�
WDLQHUV�DQG�VKHOYHV�LQWHQGHG�IRU�XVH�E\�¿YH�RU�VL[�SHRSOH�LQ�VSDFHV�RI�VPDOO�VL]H��EXW�ZKLFK�
FRXOG�EH�FRPELQHG�IRU�XVH�LQ�ODUJHU�VSDFHV��7KH�LQIRUPLQJ�SULQFLSOHV�ZHUH�WKH�PRGXODULW\�DQG�

FIGURA 4

5HQDWR�*��$QJHOL��&DUOR�'H�
&DUOL�DQG�/XLJL�&��2OLYLHUL��
GHVN���WK�0LODQ�7ULHQQDOH��
µ0RVWUD�GHOO¶$UUHGDPHQWR��
6H]LRQH�GHOO¶8I¿FLR�0RGHU�
QR¶��������)RQGR�'H�&DUOL��

3ROLWHFQLFR�GL�0LODQR�
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6XEVHTXHQWO\��ZLWK�(WWRUH�6RWWVDVV�DQG�0LFKHOH�'H�/XFFKL¶V�,FDUXV�V\VWHP��2OLYHWWL�6\QWKHVLV��
�������WKH�GHVN�UHVSRQGHG�WR�WKH�FKDOOHQJH�RI�RI¿FH�DXWRPDWLRQ��L�H��WKH�LQWURGXFWLRQ�RI�FRPSX�
WHUL]HG�V\VWHPV��7KH�FDEOLQJ�ZDV�FRQFHDOHG�LQ�D�SDQHO�VXSSRUW�RI�WKH�ZRUNWRS��DYDLODEOH�LQ�GLIIH�
UHQW�YHUVLRQV��7KH�GHVN�FRXOG�EH�DVVHPEOHG�LQ�YDULRXV�FRQ¿JXUDWLRQV��LQ�D�FURVV��LQ�D�<�VKDSH��
LQ�DQ�XQEURNHQ�OLQH���ZLWK�IUHH�DQG�URXQGHG�RU�UHFWDQJXODU�HQG�SLHFHV��7KH�FRORXU��JUH\��\HOORZ��
DTXDPDULQH��RI�WKH�WHUPLQDO�HOHPHQWV�SOD\HG�D�GHFLVLYH�UROH��EHFDXVH�LW�LQWURGXFHG�D�YDULDEOH�WKDW�
FRXOG�EH�XVHG�WR�FKDUDFWHUL]H�WKH�W\SH�RI�RI¿FH�IRU�ZKLFK�WKH�VHULHV�ZDV�LQWHQGHG���),*����

 

���7KH�FRQWHPSRUDU\�ṘFH�GHVN

6ZLPPLQJ�HQWLUHO\�DJDLQVW�WKH�JHQHUDO�WLGH�RI�LQGXVWULDO�SURGXFWLRQ�ZDV�WKH�7:%$�&KLDW�'D\�
RI¿FH��1HZ�<RUN������������FUHDWHG�E\�*DHWDQR�3HVFH�DV�D�RQH�RII�ZRUN�WKDW�LQWHJUDWHG�DUFKL�
WHFWXUH�DQG�IXUQLVKLQJV�WR�PHHW�WKH�QHHGV�RI�WKH�FOLHQW��-D\�&KLDW��ZKR�ZDQWHG�D�ÀXLG�ZRUNSODFH��
ZLWK�QR�LQGLYLGXDO�RI¿FHV�RU�SUHDVVLJQHG�GHVNV��LQ�ZKLFK�SHRSOH�FRXOG�VLW�ZKHUHYHU�WKH\�SUHIHU�
UHG��7KH�RI¿FH�ZDV�D�ODUJH�RSHQ�VSDFH��PDGH�FRORXUIXO�E\�WKH�XVH�RI�UHVLQV�IRU�WKH�ÀRRUV�DQG�IRU�
WKH�VSHFLDOO\�GHVLJQHG�IXUQLWXUH��7KH�LQGLYLGXDO�GHVN�ZDV�UHSODFHG�E\�VPDOO�WDEOHV�DUUDQJHG�DV�LI�
LQ�D�EDU�RU�ZDV�D�VPDOO�PRELOH�ZRUNVWDWLRQ��JLYHQ�PRUH�SULYDF\�E\�D�VFUHHQ�FRYHUHG�ZLWK�VRXQG�
�DEVRUELQJ�IHOW��+HUH�WKH�XVHUV�ZRUNHG�RQ�SRUWDEOH�FRPSXWHUV��ZLWKGUDZQ�IURP�FHQWUDO�VWRUDJH�
WRJHWKHU�ZLWK�WKH�QHFHVVDU\�SDSHUV��*DHWDQR�3HVFH�FUHDWHG�D�ZRUOG�RI�ZRUN�ZLWKRXW�KLHUDUFKLHV��
ZKHUH�HYHU\RQH�FRXOG�ZRUN�IUHHO\��ZLWKRXW�SUH�HVWDEOLVKHG�WLPHV�RU�SODFHV�

)RU�WKH�&LWL]HQ�2I¿FH±�,GHHQ�XQG�1RWL]HQ�]X�(LQHUQHXHQ�%�URZHOW�WUDYHOOLQJ�H[KLELWLRQ�
�������>�@�$QGUHD�%UDQ]L��0LFKHOH�'H�/XFFKL�DQG�(WWRUH�6RWWVDVV�ZHUH�LQYLWHG�WR�SURSR�
VH�WKHLU�RZQ�LGHDV�RI�WKH�RI¿FH��IRFXVLQJ�RQ�WKH�VRFLDO�FKDQJHV�WKDW�XQGHUSLQQHG�LW��:KLOH�

FIGURA 7
0DULR�%HOOLQL��3LDQHWD�8I�
¿FLR�GHVN�DQG�RI¿FH�V\VWHP��
0DUFDWUp�������������DG�
YHUWLVLQJ�

FIGURA 8
(WWRUH�6RVVWDVV�DQG�0LFKHOH�
'H�/XFFKL��,FDUXV�GHVN�DQG�
RI¿FH�V\VWHP��2OLYHWWL�6\Q�
WKHVLV��������DGYHUWLVLQJ�

LQGXVWU\�DQG�WKDW��LQ�WKRVH�\HDUV��LW�KDG�WR�GHDO�ZLWK�WKH�UHDOLW\�RI�WKH�,WDOLDQ�PDUNHW��WKLV�PHDQW�
WKDW�D�V\VWHP�RI�IXUQLWXUH�FRXOG�ZRUN�RQO\�LI�LW�FRXOG�EH�WXUQHG�LQWR�D�QRQ�V\VWHP�DQG�WKXV�XVHG�
LQ�LQWHULRUV�RI�D�WUDGLWLRQDO�FKDUDFWHU��������,Q�,WDO\��LQ�UHDOLW\��LW�FDQ�EH�VDLG�WKDW�WKH�RI¿FH�IRU�WKH�
FOHULFDO�ZRUNHU�KDG�QHYHU�EHHQ�FRQVLGHUHG�³D�VHWWLQJ�WR�EH�IXUQLVKHG´��EXW�DQ�HPSW\�VSDFH�LQ�ZKL�
FK�WR�SODFH�WKH�FKHDSHVW�SURGXFWV�SRVVLEOH¶��6RWWVDVV��TXRWHG�LQ�'H�/XFFKL��������S�������>�@�

6\QWKHVLV����VWHPPHG�IURP�D�PRGXODU�JULG��RI����FP��ZLWK�VXE�PRGXOHV�RI����FP��DQG�FRPSUL�
VHG�GLIIHUHQW�W\SHV�RI�IXUQLWXUH��VXFK�DV�GHVNV��VPDOO�WDEOHV��VWRROV��FKDLUV��¿OLQJ�FDELQHWV��DFRXVWLF�
VFUHHQV�DQG�YDULRXV�DFFHVVRULHV��LQFOXGLQJ�D�FRDW�UDFN�XPEUHOOD�VWDQG��D�WHOHSKRQH�WUD\��ÀRZHUSRW�
KROGHU��DVKWUD\�DQG�WUD\�IRU�GRFXPHQWV��7KH�GLIIHUHQW�W\SHV�ZHUH�GLVWLQJXLVKHG�E\�FRORXU��IRU�
LQVWDQFH��WKH�¿OLQJ�FDELQHWV�ZHUH�FRORXUHG�D�SDOH�EOXH�WR�UHGXFH�WKHLU�YLVXDO�LPSDFW�DQG�WKH�ERRN�
FDVHV�EURZQ�WR�FRQYH\�WKHLU�µWUDGLWLRQDO¶�YDOXH��7KH�VHSDUDWLQJ�VFUHHQV�ZHUH�FRYHUHG�ZLWK�GDUN�
EURZQ�DQG�VOLJKWO\�SDGGHG�IDEULF��7KH�V\VWHP�ZDV�FRPSOHWHG�ZLWK�WDEOHV�IRU�FDOFXODWLQJ�PDFKL�
QHV��ZLWK�KLQJHG�WRSV�WKDW�FRXOG�EH�IROGHG�DZD\�ZKHQ�QRW�LQ�XVH��7KH�GHVNV��ZKLFK�KDG�WZR�VLP�
SOH�YHUWLFDO�VXSSRUWV��ZHUH�D�YHU\�SDOH�JUH\�FRORXU�WR�UHGXFH�WKH�JODUH�RI�DUWL¿FLDO�OLJKWLQJ��µ7KH�
LGHD�¶�VDLG�6RWWVDVV��µZDV�WR�DUULYH�DW�D�NLQG�RI�QHXWUDO�DQG�HOHPHQWDU\�GHVLJQ��VLQFH�ZH�FRQVLGH�
UHG�WKDW�RQO\�LQ�WKLV�ZD\�ZRXOG�ZH�EH�DEOH�WR�H[HUFLVH�FRQWURO�RYHU�WKH�JHQHUDO�FRQVWUXFWLRQ�RI�
WKH�HQYLURQPHQW��:H�WKRXJKW�ZH�KDG�WR�SUDFWLVH�D�VRUW�RI�³\RJD´�RQ�WKH�SURMHFW��IUHHLQJ�WKH�IRUP�
IURP�RXU�FRQGLWLRQV�RI�VSDFH�DQG�WLPH��VWULSSLQJ�IURP�LW�DQ\�DWWULEXWH�RI�VH[�DSSHDO�RU�GHFHSWLRQ��
,Q�RUGHU�WR�DUULYH�DW�WKH�GHVLJQ�RI�D�V\VWHP�RI�HOHPHQWV�WKDW�ZRXOG�¿W�WRJHWKHU�QDWXUDOO\�RQ�HYHU\�
RFFDVLRQ��ZLWKRXW�HIIRUW��ZLWK�DOPRVW�REYLRXV�VLPSOLFLW\¶��6RWWVDVV��TXRWHG�LQ�%HVW�����������

6RWWVDVV�FUHDWHG�D�QHXWUDO�VHWWLQJ��DGDSWDEOH�WR�GLIIHUHQW�RUJDQL]DWLRQDO�VWUXFWXUHV��EXW�RQH�WKDW�
DW�WKH�VDPH�WLPH�ZDV�KXPDQL]HG�E\�WKH�IXQQ\�ORRNLQJ�FKDLUV�²DPXVLQJ�REMHFWV�PDGH�RI�FD�
QDU\�\HOORZ�SODVWLF��ZLWK�WLS�XS�VHDWV�DQG�H[DJJHUDWHG�PHFKDQLVPV��RU�VWDFNDEOH�FRQIHUHQFH�
FKDLUV�LQ�VWUDZEHUU\�UHG�$%6²�DQG�VPDOO�DFFHVVRULHV��DV�ZHOO�DV�E\�WKH�VWURQJ�DQG�XQXVXDO�
FRORXUV��,W�ZDV�LQ�IDFW�RQH�RI�WKH�¿UVW�,WDOLDQ�RI¿FH�V\VWHPV�LQ�ZKLFK�FRORXUHG�SODVWLF�ZDV�FRP�
ELQHG�ZLWK�PRUH�FRPPRQ�SODFH�PHWDO���),*����

 

0DULR�%HOOLQL�DQG�*LRUJLR�2ULJOLD¶V�3LDQHWD�8I¿FLR�VHULHV��0DUFDWUq�������������ZDV�YHU\�
GLIIHUHQW��7KH�V\VWHP�XVHG�WKH�GHVN�DV�WKH�EDVH�XQLW��WR�ZKLFK�YDULRXV�PRGXOHV��WRSV��VKHOYHV��
GUDZHUV��GLYLGLQJ�HOHPHQWV��FRXOG�EH�DGGHG��PDNLQJ�LW�VXLWDEOH�IRU�XVH�E\�D�VLQJOH�SHUVRQ�RU�
IRU�PHHWLQJV�RI�WKUHH�SHRSOH��WKURXJK�WKH�LQVHUWLRQ�RI�D�VHPLFLUFXODU�WRS��7RJHWKHU�ZLWK�WKH�
YHUWLFDO�HOHPHQWV�IRU�SDUWLWLRQ�RI�WKH�VSDFH��WKH�FOHULFDO�ZRUNHU¶V�GHVN�EHFDPH�SDUW�RI�D�ODQGV�
FDSH�IRU�ZRUN�WKDW�FRXOG�DOVR�EH�GLYLGHG�XS�LQWR�FXELFOHV��GHSHQGLQJ�RQ�WKH�GHJUHH�RI�SULYDF\�
UHTXLUHG�ZLWKLQ�WKH�RI¿FH���),*����

FIGURA 6

(WWRUH�6RWWVDVV��ZLWK�3HUU\�$��
.LQJ��$OEHUW�/HFOHUF��%UXQR�
6FDJOLROD��7LJHU�8PHGD�DQG�
-DQH�<RXQJ�����VHULHV�GHVN�
DQG�RI¿FH�V\VWHP��2OLYHWWL�

6\QWKHVLV�������������
DGYHUWLVLQJ
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,Q�WKH�GHVLJQ�RI�IXUQLWXUH�LQ�,WDO\��WKH�DUFKLWHFW�9LWWRULDQR�9LJDQz�HPSKDVL]HG�WKH�FRQWUL�
EXWLRQ�RI�µLQGLYLGXDO�SHUVRQDOLWLHV��HQJDJHG�LQ�DQ�HQULFKPHQW�RI�WKH�ODQJXDJH��LQ�WDFNOLQJ�
WKH�SUREOHPV�RI�DUW�LQ�WKH�IDFH�RI�WKH�FKDQJLQJ�UHDOLWLHV�RI�SURGXFWLRQ¶�LV�HYLGHQW��9LJDQz��
������S�������$FFRUGLQJ�WR�KLP��LW�ZDV�µDQ�LQHYLWDEOH��SUHVXPDEO\�DOVR�D�UHDOLVWLF�FKRLFH�
EHIRUH�D�VLWXDWLRQ�WKDW�LV�RWKHUZLVH�JURZLQJ�HYHU�PRUH�FRPSOH[�DQG�PXOWLIDULRXV��ERWK�RQ�
WKH�SODQH�RI�HFRQRPLF�DQG�SROLWLFDO�GHYHORSPHQWV�DQG�RQ�WKDW�RI�WKH�QHHG�IRU�¿JXUDWLYH�
HYROXWLRQ¶��9LJDQz��������S������

7KHVH�UHÀHFWLRQV�DUH�VWLOO�UHOHYDQW��LI�RQH�ORRNV�DW�WKH�KLVWRU\�RI�,WDOLDQ�GHVLJQ�DV�D�ZKROH��
IURP�WKH�EHJLQQLQJ�RI�WKH�WZHQWLHWK�FHQWXU\�WR�WKH�SUHVHQW��7KH�KLVWRU\�RI�IXUQLWXUH�GHVLJQ�
LQ�,WDO\�LV�LQ�IDFW�FRPSOH[�DQG�FDQQRW�EH�VXPPHG�XS�LQ�VRPH�DUWLVWLF�PRYHPHQWV�RU�VFKRROV�
RI�WKRXJKW��GHYHORSHG�DFFRUGLQJ�WR�D�FKURQRORJLFDOO\�OLQHDU�VHTXHQFH��,W�LV��LQVWHDG��RIWHQ�
WKH�UHVXOW�RI�GLIIHUHQW�SHUVRQDOLWLHV��ZKR�VRPHWLPHV�FROODERUDWHG�RQ�D�SURMHFW��VRPHWLPHV�
ZRUNHG�LQGLYLGXDOO\��DOWKRXW�WKH\�DGKHUHG�WR�WKH�GHPDQGV�RI�SURGXFWLRQ��RI�WKH�PDUNHW��RI�
WKH�XVHUV��,QLWLDOO\��WKH�SURGXFWLRQ�RI�IXUQLWXUH�DQG�GHVNV�ZDV�HQWUXVWHG�WR�WKH�H[SHUW�KDQGV�
RI�WKH�FUDIWVPHQ�DQG��DOWKRXJK�,WDO\�DVSLUHG�WR�DQ�LQGXVWULDOL]DWLRQ�RI�IXUQLWXUH�IRU�ODUJH�
QXPEHUV��WKH�ODWWHU�ZDV�QRW�DFWXDOO\�DFKLHYHG�XQWLO�DIWHU�WKH�6HFRQG�:RUOG�:DU�

%HWZHHQ�UXOH�DQG�H[FHSWLRQ��EHWZHHQ�IUHHGRP�RI�H[SUHVVLRQ�DQG�FRPSOLDQFH�ZLWK�WKH�GH�
PDQGV�RI�LQGXVWU\��EHWZHHQ�WUDGLWLRQ�DQG�H[SHULPHQWDWLRQ��EHWZHHQ�µPDVV�SURGXFWLRQ¶�DQG�
WKH�µRQH�RII�SLHFH¶��,WDOLDQ�DUFKLWHFWV�DQG�GHVLJQHUV�KDYH�SURGXFHG�D�PXOWL�IDFHG�KLVWRU\�RI�
GHVLJQ��VKRZLQJ�LQ�WKH�FDVH�RI�RI¿FH�GHVLJQ�DQ�LQWHUHVW�LQ�WKH�YDOXHV�RI�WKH�ZRUNSODFH�DQG�
WKH�UHODWLRQV�RI�HPSDWK\�RU�SRZHU�WKDW�KROG�VZD\�LQ�RI¿FHV��RYHU�WLPH�WKH�UHVSRQVHV�WKH\�
KDYH�FRPH�XS�ZLWK�DUH�QHYHU�LQ�D�VLQJOH�GLUHFWLRQ��EXW�WKH\�RIWHQ�UHDFW�WR�WKH�VRFLDO�FKDQ�
JHV�XQGHU�ZD\��WXUQLQJ�WKHP�LQWR�ZRUNV�RI�DUW�DV�ZHOO�DV�IXQFWLRQDO�REMHFWV�

 
Notes

>�@�%X[XV��D�PDWHULDO�IRU�WKH�IDFLQJ�RI�LQWHULRUV�PDGH�IURP�FRPSUHVVHG�DQG�FKHPLFDOO\�
WUHDWHG�FHOOXORVH��ZDV�SURGXFHG�IURP�WKH�WZHQWLHV�RQZDUGV�E\�WKH�6RFLHWj�$QRQLPD�&DU�
WLHUH�*LDFRPR�%RVVR�RI�7XULQ��$ERXW�EX[XV�LQ�WKH�IXUQLWXUH�RI�WKH�WKLUWLHV�VHH�3DJDQR�
>�@��$QWLFRURGDO�LV�D�OLJKW�DOXPLQLXP�DOOR\�
>�@�7KH�'RPXV�FRYHUV�RI�QRV������'HFHPEHU������������-DQXDU\�������)HEUXDU\�������0DU�
FK�������$SULO��DQG�����0D\�������
>�@��7KH�IXUQLWXUH�ZDV�PDGH�E\�*LRUGDQR�&KLHVD��$�VLPSOL¿HG�YHUVLRQ�RI�WKH�WDEOH�DQG�WKH�
LQVWUXPHQW�SDQHO�ZDV�XVHG�E\�*LR�3RQWL�IRU�WKH�5�$�,��RI¿FHV�LQ�0LODQ�
>�@��*LXVHSSH�9DOWROLQD�DQG�(JLGLR�'HOO¶2UWR�FROODERUDWHG�RQ�WKH�SURMHFW��ZKLOH�WKH�VWUXF�
WXUHV�ZHUH�GHVLJQHG�E\�3LHU�/XLJL�1HUYL�DQG�$UWXUR�'DQXVVR�
>�@�7KH�µ2I¿FH�/DQGVFDSLQJ¶�RU�%�URODQGVFKDIW�LV�D�PDQDJHPHQW�PRGHO�SURSRVHG�E\�
(EHUKDUG�DQG�:ROIJDQJ�6FKQHOOH�LQ�������,W�DLPV�WR�RYHUFRPH�WKH�7D\ORULVWLF�DSSURDFK�WR�
ZRUN�RUJDQLVDWLRQ�LQ�RI¿FHV�WKURXJK�ZRUN�WHDPV��LQIRUPDOO\�JURXSHG�WRJHWKHU�LQ�WKH�RI¿FH�
VSDFH��6FKQHOOH��������)RULQR��������S�������
>�@�3HUU\�$��.LQJ��$OEHUW�/HFOHUF��%UXQR�6FDJOLROD��7LJHU�8PHGD�DQG�-DQH�<RXQJ�FRQWUL�
EXWHG�WR�WKH����VHULHV��7KH�SURMHFW�KDG�D�ORQJ�JHVWDWLRQ��ZLWK�ZRUN�RQ�LW�VWDUWLQJ�LQ������
>�@�6HH�DOVR��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"WLPHBFRQWLQXH ���	Y 1S5�)�NSQ8N�>DF�
FHVVHG�������-DQXDU\���@�
>�@��&LWL]HQ�2I¿FH�±�,GHHQ�XQG�1RWL]HQ�]X�(LQHUQHXHQ�%�URZHOW�ZDV�D�WUDYHOOLQJ�H[KLEL�
WLRQ��¿UVW�VWDJHG�DW�WKH�9LWUD�'HVLJQ�0XVHXP�LQ�:HLO�DP�5KHLQ�����������$SULO����6HS�
WHPEHU���5ROI�)HKOEDXP��FKDLUPDQ�RI�WKH�9LWUD�FRPSDQ\��RUFKHVWUDWHG�D�GLVFXVVLRQ�EH�
WZHHQ�WKH�WKUHH�GHVLJQHUV�LQYLWHG�WR�WDNH�SDUW��(WWRUH�6RWWVDVV��$QGUHD�%UDQ]L�DQG�0LFKHOH�
'H�/XFFKL���-DPHV�,UYLQH�FRRUGLQDWHG�WKH�SURMHFW�LQ�,WDO\�DQG�0DWKLDV�6FKZDUW]�&ODVV�ZDV�
UHVSRQVLEOH�IRU�GHVLJQ�RI�WKH�GLVSOD\�

%UDQ]L�FUHDWHG�DQ�DUFKLWHFWXUDO�VHWWLQJ�IRU�D�QHZ�YHUVLRQ�RI�WKH�VROLWXGR��UHFDOOLQJ�WKH�OHVVRQ�
RI�3HWUDUFK��LQ�WKH�ERRN�'H�YLWD�VROLWDULD��������������'H�/XFFKL�SURSRVHG�D�V\VWHP�IRU�
PHHWLQJV��ZLWK�JURXSV�RI�VPDOO�LQWHUFRQQHFWHG�WDEOHV�WKDW�KDG�DWWUDFWLYH�WDFWLOH�DQG�YLVXDO�
TXDOLWLHV��%XW�WKH�PRVW�LURQLF�GHVLJQ�ZDV�WKH�RQH�SURGXFHG�E\�6RWWVDVV��ZKR�UHÀHFWHG�RQ�WKH�
KLHUDUFKLFDO�UHODWLRQVKLSV�VWLOO�LPSOLFLW�LQ�WKH�RI¿FH�DQG�WULHG�WR�GHFRQVWUXFW�WKHP�WKURXJK�
FRORXUHG�PDFUR�REMHFWV��WKH�RI¿FH�VXSHUYLVRU¶V�GHVN�ZDV�D�PDVVLYH�EODFN�WDEOH�ZLWK�D�FDQR�
S\�RYHU�WKH�WRS��WKH�FOHUNV¶�GHVNV�ZHUH�VPDOOHU�DQG�D�\HOORZ�FRORXU�ZLWK�WKH�SRVVLELOLW\�RI�
¿WWLQJ�ORZ�WUDQVOXFHQW�VFUHHQV��ZKLOH�WKH�UHFHSWLRQLVW�SHUIRUPHG�KHU�IXQFWLRQV�DW�D�VN\�EOXH�
WDEOH��7KH�DUUDQJHPHQW�RI�DOO�WKH�HOHPHQWV�LQ�VSDFH�ZDV�RQO\�DSSDUHQWO\�UDQGRP��,Q�UHDOLW\�LW�
PLUURUHG�WKH�EDODQFH�RI�SRZHU�LQ�WKH�ZRUNSODFH�

)LQDOO\�0LFKHOH�'H�/XFFKL¶V�6HFUHWHOOR�GHVN��8QLIRU��������VHHPV�WR�KDYH�IRXQG�D�
FXOWXUDO�FRPSURPLVH�EHWZHHQ�PDVV�SURGXFWLRQ�DQG�WKH�µRQH�RII�SLHFH¶��$OWKRXJK�LQ�
GXVWULDOO\�PDGH��LW�KDV�WKH�ILJXUDWLYH�HOHJDQFH�RI�D�FXVWRPL]HG�SLHFH�RI�IXUQLWXUH��GH�
VLJQHG�WR�VXLW�D�VLQJOH�SHUVRQ��0RUHRYHU�LW�HFKRHV��WKDQNV�WR�WKH�V\VWHP�RI�FORVXUH�RI�
WKH�ZRUNWRS��WKH�ZULWLQJ�GHVNV�RI�WKH�SDVW��EXW�KHUH�௅XQOLNH�FHQWXULHV�DJR௅�WKH�SDSHUV�
FDQQRW�UHDOO\�EH�KLGGHQ�DZD\��EHFDXVH�WKH\�DUH�FRQWDLQHG�LQ�D�WUDQVSDUHQW�µFDVNHW¶��7KLV�
GHVN�UHSUHVHQWV�WKH�V\QWKHVLV�EHWZHHQ�D�FXOWXUH�RI�ORQJ�DJR�DQG�WKH�QHFHVVDU\�DGDSWDWLRQ�
WR�WKH�FRQWHPSRUDU\�ZRUOG�RI�ZRUN�ZKLFK��LQ�SDUW�WKDQNV�WR�WKH�DGRSWLRQ�RI�ZLUHOHVV�V\V�
WHPV��KDV�DW�LWV�KHDUW�D�GHPDWHULDOL]DWLRQ�±�RI�SLHFHV�RI�SDSHU��RI�REMHFWV��RI�FRPPXQLFD�
WLRQV���),*����),*�����

    

���&RQFOXVLRQV��$�PXOWL�IDFHWHG�KLVWRU\�RI��ṘFH��GHVLJQ

7KLV�EULHI�H[DPLQDWLRQ�RI�D�QXPEHU�RI�RI¿FH�GHVNV�GHVLJQHG�E\�,WDOLDQ�DUFKLWHFWV�DQG�SUR�
GXFHG�E\�,WDOLDQ�FRPSDQLHV��IURP�WKH�����V�WR�WKH�SUHVHQW�GD\��KDV�SXW�VRPH�RI�WKH�FRUQHUV�
WRQHV�RI�HTXLSPHQW�GHVLJQ�KLVWRU\�RQ�WKH�OLQH��QRW�DOZD\V�NQRZQ�WR�FULWLFV�DQG�WKH�SXEOLF��
7KHVH�DUH�IXUQLVKLQJV�FRQFHLYHG�E\�LQJHQLRXV�DUWLVWV��RIWHQ�HQJDJHG�LQ�WKH�VDPH�SHULRG�LQ�
WKH�FRQVWUXFWLRQ�RI�RI¿FH�EXLOGLQJV��RI�ZKLFK�WKH�GHVNV�IRU�HPSOR\HHV�DQG�PDQDJHUV�ZHUH�
DQ�LQWHJUDO�SDUW�RI�D�JOREDO�SURMHFW�²IURP�FRQVWUXFWLRQ�WR�WKH�VPDOOHVW�DUFKLWHFWXUDO�GHWDLO��
HQGLQJ�ZLWK�IXUQLVKLQJV²��)URP�WKH�����V�RQZDUGV��ZLWK�WKH�ULVH�RI�,WDOLDQ�FRPSDQLHV�RQ�
WKH�LQWHUQDWLRQDO�IXUQLWXUH�PDUNHW��GHVNV�ZHUH�LQVWHDG�FRQFHLYHG�DQG�SURGXFHG�DV�SDUW�RI�D�
µV\VWHP¶��FRQWUDFW�GHVLJQ���LQ�ZKLFK�WKH�DUFKLWHFW¶V�FUHDWLYH�FRQWULEXWLRQ�QHYHU�IDLOV��

FIGURA 9 e 10

0LFKHOH�'H�/XFFKL��6HFUHWH�
OOR�GHVN��FORVHG�DQG�RSHQHG���

8QLIRU��������6DORQH�GHO�
0RELOH��$SULO�������IRWR�E\�

,�&��)RULQR�
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%LEOLRJUDSKLF�5HIHUHQFHV

$QJHOL��5��*���'H�&DUOL��&���	�2OLYLHUL��/��&����������/¶DUUHGDPHQWR�GHOO¶XI¿FLR��'RPXV��
���������������
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%RWWRQL��3����������8I¿FL�PRGHUQL��(GLOL]LD�0RGHUQD��������������
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)RULQR��,����������8I¿FL��,QWHUQL�DUUHGL�RJJHWWL��7XULQ��(LQDXGL�
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GRQ��$EDFXV�
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3HUHF��*����������3HQVDUH�&ODVVL¿FDUH���������0LODQ��5L]]ROL�
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3HUVLFR��7XWWH�OH�RSHUH�����������������S��������0LODQ��(GL]LRQL�GL�&RPXQLWj�
3RQWL��*����������,O�SDQQHOOR�FUXVFRWWR��SHU�OD�VFULYDQLD�GL�XQ�GLULJHQWH�G¶D]LHQGD��'RPXV��
��������SS��������
3RQWL��*���	�)RUQDUROL��$����������/D�VHULH�H�LO�SH]]R�XQLFR��'RPXV����������[[L�
6FKQHOOH��(����������%XHUREDXSODQHQ��*UXQGODJHQ�GHU�3ODQXQJVDUEHLW�EHL�%XHUREDXWHQ��+LOGH�
VKHLP��:HUNKRI�
6RWWVDVV��(����������6WRULH�H�SURJHWWL�GL�XQ�GHVLJQHU�LWDOLDQR��4XDWWUR�OH]LRQL�GL�(WWRUH�6RWWVDVV�
MU��)ORUHQFH��$OLQHD�
7D\ORU��)��:����������7KH�3ULQFLSOHV�RI�6FLHQWL¿F�0DQDJHPHQW��1HZ�<RUN��+DUSHU�	�%URWKHUV�
9LJDQz��9����������7HVWLPRQLDQ]D�¶���¶����/¶DUFKLWHWWXUD�GHJOL�LQWHUQL�H�LO�PRELOH�LWDOLDQR�GDO�
GRSRJXHUUD�DG�RJJL��$UJRPHQWL�GL�DUFKLWHWWXUD���������SS��������

5HIHUHQFH�$FFRUGLQJ�WR�$3$�6W\OH���WK�HGLWLRQ� 
)RULQR��,����������7KH�,WDOLDQ�2I¿FH�'HVN��µ0DVV�SURGXFWLRQ�DQG�RQH�RII�SLHFH¶�WRZDUGV�WKH�PR�
GHUQLW\��&RQYHUJrQFLDV���5HYLVWD�GH�,QYHVWLJDomR�H�(QVLQR�GDV�$UWHV���92/�;,,,���������������
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